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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUM K pe3ysbTaTaM
OCBOEHHMSI OCHOBHOHM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydé€roMm (QenepasbHOH padoyeil mporpaMMbl BOCHUTAHUS M
KOHUEINUMK IpernojaBaHus y4ueOHoro mpeamera «@Pu3nka» B 00pa30BaTENIbHBIX
Oopra"usanusax Poccuiickon denepanny, peaNn3yoIINUX OCHOBHBIE
o0Opa3oBareabHbIE MPOrPaMMBI.

CopepkaHue mnporpaMMmbl IO (U3MKE HaMpaBiIeHO Ha (HOpMHUpPOBAaHUE
€CTECTBEHHO-Hay4YHON KapTHHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usmke coorBercTByeT TpeboBanusim PI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOyueHusi, a TaK)K€ YYUTHIBAET HEOOXOIUMOCTb peaJU3alUU MEXKIPEIMETHBIX
CBsA3el (U3MKU C €CTeCTBCHHO-HAYYHBIMHU YyUE€OHBIMH MpeaMeTamu. B Helt
OTIPEEISAIOTCS OCHOBHBIE LIETTM M3y4YeHHUs] (PU3UKU HA YPOBHE CpEIHEro oOIIero
o0pa3oBaHUsl, MIIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (DU3HKHU: JTUUYHOCTHBIE,
MeTarpeIMeTHBIC, ITpeMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00YyUYEeHMUS;

e cojepkaHue yueOHOTO npenmera «Du3nKay 1o rojgam oOydeHus.

®du3nka Kak Hayka O HamOojee OOMIMX 3aKOHAaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJaJ B CUCTEMY
3HaHUU 00 okpyxkaromeM mupe. LlkonpHbIN Kype PU3NKK — CUCTEMOOOpa3yrOITUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB U SIBIICHUM, H3y4aeMbIX XUMHUEH, OHUOIOTHEH,
buzmdeckorr reorpadueid u acTtpoHommed. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  OmpelessieT XapakTep W pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenune QuU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHHBI Mupa oOydarmuxcs, B (GOpMHUPOBAHHWE YMEHUH NPUMEHSThH
HAy4YHBII METO]I TO3HAHUS [IPU BBIMIOJHEHUN UMHU YUYE€OHBIX UCCIEAOBAHMM.

B ocHOBy kypca (usuku Juisi ypoOBHS CpeAHEro ooOiiero oOpa3oBaHUS
NOJIOKEH psAl UAEH, KOTOpble MOKHO paccMaTpuBaTh KaK MPUHILMIBL €ro
OCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KaK
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW Mmarepuan Kypca (U3UKU
o0beMHEH BOKPYr (Qu3Myeckux Teopuid. Bemymmum B Kypce sBIsSeTCs
dbopMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamms mpearnojaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3M Pa3BUTHUS
buzuku ¢ pa3BuTMEeM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOIIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢Gu3uku  mpeanoaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUUYECKHUX U TEXHOJOTHMUYECKUX MPHUIIOKESHUM
V3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX JKOJOTUYECKMM TpobjieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYXICHUS
po0JieM paroHaILHOTO MPUPOIOTIONb30BAHUS M YKOJIOTHYECKOM 0€30MacHOCTH.

CTep>KHEBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEIAHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (U3MUecKkue Teopuu ((popMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOEHUs (PU3NUECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O TMPUPOAE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIS OMNHCAHUSI ECTECTBEHHO-HAYYHBIX SBICHUU W
IPOLIECCOB).

CucTeMHO-AeSATEILHOCTHBIN MOAX0J B Kypce (PU3HKU peamu3yeTcsl Mpexje
BCErO 3a CUET OpraHu3alUM SKCIEPUMEHTAIbLHOU AESTEIbHOCTH OOYyYarolUXCS.
Jlns  6a3oBoro ypoBHS Kypca (M3MKA — O3TO UCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB W JIAOOPAaTOPHBIX paboT,
KOTOpBIE B TMporpamMme 1o ¢u3nke oOBETUHEHBI B OOIIMI CIHCOK YIYCHUYCCKUX
IPAKTUYECKUX paboT. BhijeneHne B yka3aHHOM IepedHe J1abopaTopHBIX padoT,
OPOBOJAUMBIX JJISI KOHTPOJSL U  OLICHKH, OCYIIECTBIISIETCS y4YaCTHUKAMU
00pa3oBaTeNbHOIO TMpollecca MCXOAd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHameHus kaOmHera (Qusuku. Ilpm dsToM obOecmeumBaeTcsl  OBJIAJACHHUE
OOyJaroIIMMHCS YMEHHUSIMU TIPOBOJIUTh KOCBEHHBIC W3MEPCHHsSI, HMCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKHX BEJIMYMH U TOCTAHOBKY ONBITOB II0 IPOBEPKE
MPEAJIOAKEHHBIX THUIIOTES.

bonbiioe BHUMaHHME YHENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3aaad. [Ipu 3TOM 1711 pacu€THBIX 3a/a4y TPUOPUTETOM SBIISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETIBIO, TTO3BOJISIIOIINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOIO pa3fena Kypca, TaK M MHTErpUpYys 3HAHUSA W3
pa3HbIX pas3zaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHMs Ha
0o0BbsICHEHHE TpOoTEeKaHUsl (U3MUECKUX SIBICHUW U TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbIOOpa (M3MYECKOM MOAENU JIA CUTYallMH MPaKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PDPIOC COO k MarepuanbHO-
TEXHUYECKOMY OOecrnedyeHnio ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
¢bu3MKU HA ypPOBHE CpeHEro o0Iero oopa3oBaHus JOJDKEH U3y4YaThCsl B YCIOBUSIX
PEeIMETHOTO KaOuHeTa (PU3UKU WM B YCJOBHUSX HMHTEIPUPOBAHHOTO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (pu3uku MOKHO OBITH
HeoOxonuMoe JabopaTopHOE O0O0OpYIOBaHME /i BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme no QU3MKe y4eHWYECKHUX MPaKTUYECKHX paboT M JEeMOHCTPALIMOHHOE
000py/10BaHUE.

JlemoHcTpanimoHHoe oOopyJoBaHuEe (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B MporpamMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalui IS
UCCJIEIOBaHUS  M3Y4YaeMbIX SBJICHUHW M  MPOLIECCOB, AMIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyJOBaHUE JUIsI YYEHHUECKUX MPAKTUYECKUX pPadoT
dopMupyeTcst B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuyeckue KOMIUIEKTbI
1a00paTOpHOro O00OPYNOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX JT1aOOpATOPUi.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUHU ABIISFOTCS:

e (QopmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YalIIMXCA K HAay4dHOMY
W3YYEHHUIO MPUPOIbI, PA3BUTHE HMX HHTEIJIEKTyaIbHBIX U TBOPYECKUX
CIHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUA U (POPMUPOBAHUE
HCCJIE0BATEIBCKOIO0 OTHOILIEHUS K OKPYKAIOLUM SIBJICHUSM;

e (opMHpOBaHME HAay4YHOIO MHPOBO33PEHHUSI KakK pe3ysibTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHE€ YMEHUNH OOBACHATH SBJICHHUS C HCIIOJIb30BAHUEM
duznuecKuX 3HAHUI 1 HAYIHBIX JOKA3aTEIbCTB;

e (opMupoBaHHME MpPEACTABICHUN O ponu (PU3MKUA Ui Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH.

JlocTimkeHne 3THX 1eneld oOecreunBaeTcs pEIIeHUeM CIEAYIOIUX 3a7ad B

nporecce U3y4eHus Kypca pU3UKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:



e TMpuoOpeTeHHWe  CHUCTEeMBbl  3HaHMM 00  o0mmX  (U3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIDHYIO  (DU3HKY, DJJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHMUS  JUIS
oObsicHeHUsI (PU3WYECKUX SBJICHUHW B TMPUPOAEC U I TNPUHATUSA
MPAKTUYECKUX PEIICHU B TOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS Pa3MYHBIX 3aJa4 C SBHO 3aJaHHOU
¢uznuecko MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3faHue (PU3NYECKON MOJIENH, aJIeKBaTHON yCIIOBUSIM 3a/1a4u;

e TMOHMMaHHUE (UBMYECKUX OCHOB M MPUHIUIIOB JACUCTBHUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHHS Ha OKPY)KAIOIILYIO
cpeny;

e OBJAJCHHE METOJAAMHU CAMOCTOSITEIBLHOIO IUIAHWPOBAHUS U TMPOBEIACHUS
(GU3NYIECKUX IKCIEPUMEHTOB, aHAIM3a W WHTEpPIpeTalud HHPOpMAIIH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa;

e CO3/JaHME YCIIOBHUH AJS Pa3BUTHUS YMEHUN MPOEKTHO-HCCIEA0BATEIHCKOM,
TBOPYECKOM AEATEIBbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEJHEr0 OOILEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢HU3MKE TMEpeueHb JIabopaTOpPHBIX U
NPaKTHYECKUX paboOT SABISETCS PEKOMEHIOBAHHBIM, YUYUTENb JeNaeT BBIOOD
NPOBEACHUS JIAOOPATOPHBIX PAa0OT M ONBITOB C YYETOM HHIUBUAYaTbHBIX
0COOEHHOCTEN 00yYaroIuxcsl.



COJEPKAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb 3KcliepuMEHTa YW TEOpPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PU3HUKE.

MopenupoBanue (GU3MYECKUX SIBIEHUN U mpoleccoB. HaydyHble rUmoressl.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W HUGPOBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIIbIOTEPHBIE
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
Ciio)xeHue nepemMenieHui u CI0)KeHUEe CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitnoe  aBwxkeHue. [[BUKEHHE  MaTepUAIBHOM  TOYKM 1O
OKPY>KHOCTHU C TTIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEITHAS
ckopocTh. [lepuoa u yactora obpaiienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIE MIEpeaayuH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOmronenne ABWKEeHHS Teja, OPOIIEHHOrO MO/ YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEJIBbIO ONPEACIIEHUs MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY NYyTSIMH, NPONUIACHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOTr0 rOpU30HTAIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutenbHOCcTH  ['aymunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IJI MaTepUaIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cumia T1soxectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokosd. KoadduumenT tpenusi.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHHU4eCKrue YCTpOMCTBA M MNPAKTHYECKOE MPUMEHEHUE: MOIIIUITHUKH,
JIBH>KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpAILICHHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvmnynbe MarepuanbHOM TOYKH (Teia), CUCTEMbl MaTepHUaJIbHBIX TOYEK.
Nmnynbe cuiibl U W3MEHEHHUE MMITYJIbCa Tejla. 3aKOH COXpAaHEHMS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

ITorenmuanbHas SHEprusl. IToTrenmuanbHas SHEPrus yIpyro
neopMupoBaHHONM  TpYKuUHBL.  [loTeHnManbHass  2HEprus Tejda  BOJIM3HU
MOBEPXHOCTH 3EMJIH.

IToTenmuanbHbIC u HEMOTCHIIMAIbHBIC CHUIBI. CBs3b paboThI
HETIOTEHIUAJIBHBIX CUJ C M3MEHEHUEM MEXAHWYECKOW SHEPTUM CHUCTEMBbI TEIl.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Yapyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCKre yCTpOWCTBA UM NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanre cBsizu pabOThl CUJIbI ¢ U3BMEHEHUEM MEXaHHYECKON 3HEpruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. MoJgekyasipHas Gu3snka M1 TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICHCTBUSA YaCTUL] BemecTBa. MoAenu CTPOEHHUS Ta30B, XUIKOCTEH U
TBEPJIBIX TEJI U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieiel. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUM HJIeaJTbHOTO ra3a. AOCONIOTHAs TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpoueccsl B UACAIBHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSL MJACAIBLHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK1y MapaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  KAECAJbHOrO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTH BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHeHnne mepBOro 3aKOHA TEPMOJMHAMHUKH K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpatuMocTh MPOIeccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nerictBus TeroBoit MammHbL. [luknm KapHo um ero kodpduIMEHT IMOIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIULOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruu Tejla MPHU COBEPIICHUU pabOThl: BBUIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnpiT 1o aauabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapoobpazoBanue u koHjaeHcalus. Mcnapenue u kuneHue. AOCOTIOTHAS U
OTHOCUTENbHAsI BIAXHOCTh BO3ayxa. HacklleHHbld map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
kpuctamioB. Kugkue xpuctamisl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUcTan3aius. Y aefabHas Tersora miaasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJIICHUHU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmusie pabomul

N3mepenne 0THOCUTENBRHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHamMuKka
Tema 1. Inekmpocmamuxa
OJNeKTpu3anms Tel. OJIEKTPUYECKH 3apsia. JBa BuAAa JIIEKTPUUYECKUX
3apsiaoB. [IpOBOIHWKM, IOUANEKTPUKU W IOITYNPOBOJHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsia.
B3anmonerictBue 3apsaaoB. 3akoH Kynmona. ToYedHBIN 2IEKTPUUYECKUI 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCT  dnekTpuueckoro  moisd.  [IpuHiun



CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

Pabora cun  anexkrpocratmyeckoro  monsa.  [lorenmman.  PasHocTh
NOTeHUUANOB. IIpOBOAHMKM M JMDIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpuyeckasi MpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: SIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEN.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DIEKTPUYECKOE CONPOTUBIEHUE. YJEIBbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DIIEKTPOJBIKYIIASA CHJIAa U BHYTPEHHEE COINPOTUBJIECHUWE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  META/UIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIlepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOJMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALIMS. DIEKTPOIIU3.



DJIEKTpUUECKUM TOK B Trazax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUIOLIAAM MTONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe >IeKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOIUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOmnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHMS: SBJICHHE, HAaydHbIM (akT, Tumoresa, (pusnueckas BeIUYUHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, X rpaduKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPEayH, TEIJIOBOE PAaBHOBECHE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIJIOB, DJIEKTPOJUTUYECKAS] THUCCOIUAIINS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMIyJbCca B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
CrOpaHus, apoBas TypOWHa, OBITOBON XOJOIWIBHHUK, KOHTUITHOHEP, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUYECKAas 3allNTa, 3a3€MJICHHE DJICKTPONpPHOOpOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTPOHArpeBaTEIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[locrosguHble  MarHuThl.  B3auMonaencTBUE  IIOCTOSHHBIX  MAarHUTOB.
MarautHoe 1mone. Bektop MarHutHOM wuWHAyKuuu. IlIpunuun cyneprno3uuuu
MAarHuTHBIX MOJEeW. JIMHMM MarHUTHOM MHAyKuuu. KapTuHa JMHUN MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO IPSIMOIO NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOIO
IIPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT OpcTena. BzanmoencTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM mosie. Pabota cuiel Jlopenna.

SIBneHne DIIEKTPOMArHUTHOW MWHAyKIMHM. [lOTOK BEKTOpa MAarHUTHOM
UHAYKIUU. OJNEKTPOJBWKYIIASl CWIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYILIEMCS MIOCTYIIATEIBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIEGHME CaMOMHAYKUWU. OJEKTPOJABIKYLIAs — cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThbl, OJJIEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTUL, MHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIla Ha MOHBI SJIEKTPOJIATA.

SIBiieHUE IEKTPOMArHUTHOW MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBIXKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnass  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyxvHHBIM MasTHUK. MaTemMaTHU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCAIbHOM KOJEOaTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIy MEXaHHMYEeCKUMH WU
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  Tok. CHHYCOMIANBbHBI TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIpSKECHUSL.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYeCKUM MasiTHUK).



Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY SIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnegoBanre mnepeMEeHHOro TokKa B I[N M3 MOCIEJ0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenius u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ']poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, JUPpaKkus,
uHTeppepenuus. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IpMMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuyeckue yCTpPOMCTBA M MNPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JAMArHOCTHKAa B TEXHUKE WM MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

HabGmronenne orpakeHus M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTMTYIOW M
94acTOTOM KoJIeOaHUH.



UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIIeHHUE, MOJIspu3anus, Tudpakius, UHTephepeHITs.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omxHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOUYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus cBeta. CioxHbIi cocTaB Oenoro cseta. LIBeT.

ColOuparomue u paccewBaroimue JUH3bL. ToHKas JnuH3a. DOKyCcHOE
paccTosiHMEe W ONTHYECKas Cuja TOHKOW JiH3bL. I[locTpoeHue u300pakeHUil B
coOuparolux U pacceuBaromux JnH3ax. Dopmyna TOHKOW JTUH3BI. Y BelIUYEHUE,
JlaBaeMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MaKCMMYMOB M MHHUMYMOB B HMHTepGhEpEeHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuoHHas pemérka. YcioBue HaOII0ICHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus csera.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIHUOHHBIA ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(paKMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpssMonMHEHOE pacIpOCTPAaHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[TomHOE BHYyTpeHHEE OTpakeHne. Mozenb CBeTOBOAA.

HccnenoBanne cBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOMNa.

Habmonenne natepdepeHIny CBeTa.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3mepenue nokasarens npeoMIIeHUs CTEKIIA.
UccnenoBanre cBOMCTB H300pakeHUH B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Pazgea 6. OcHOBBI clIeIUAJIBHON TEOPUH OTHOCUTEIbLHOCTH
['panuupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHILITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILCHHE
JUIVHBI.
DHEprus ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUei U UMITYJIbCOM PEISTUBUCTCKOW YaCTUIIBI. JHEPrus
ITOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ORMUKU

®oronsl. Popmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOU. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTre u uccnenoBanue poroapdexra. OnbiTol A. I'. CroneroBa. 3akoHBI
dororddexra. YpaBHenue DiHmTeiHa ana dotodadpdexra. «KpacHas rpanunar
dboTtordpdekTa.

Hasnenue ceeta. OnbiThl I1. H. JIeGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoilcTBA W MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
(doTtogaTuMK, coaHeYHas 6arapesi, CBETOAUO/.

Llemoncmpayuu

doto3hhexT Ha ycTaHOBKE C IIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHelIHETO (GoTodddexTa.

Ceeroamon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuo o -4acTHIL.
[Inanerapnas mopens aroma. Iloctymatel bopa. M3nyuenne u norsionieHue
(GOTOHOB TpHW Mepexojie aToMa C OJHOTO YPOBHS JHEPrHUM Ha Jpyro. Bumsr
cnekTpoB. CEKTp ypOBHEN SHEPTUH aToMa BOAOPO/aA.

BousHoBbIe cBoOlicTBa yactull. BosiHbel ne bpoinsa. KopryckynspHO-BOJIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHu4yeckue yCTpPOMCTBA M NPAKTHYECKOE IPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HabGnronenne nuHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul
Habmronenne nuHeyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paauoaktuBHOcTH.  OmbiTel  Pesepdopna  mno  ompepeneHutro  cocrasa
paanoakTuBHOro wu3iaydeHus. CpoiictBa anbda-, Oera-, ramMmMa-u3aydeHUs.
Bimsinue paguoakTHBHOCTH Ha )KUBbIE OPTAHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa I'eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30tonsl.
Anb(da-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4eHUE. 3aKOH PaAUOAKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlegekt macchl sapa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepusbiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHUBEI
AIEPHON SHEPreTUKH. DKOJOTHUECKUE ACTIEKThI AEPHON SJHEPTETUKH.
DnieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHLL.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHME: JTO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.
Llemoncmpayuu
CU€TuMK MOHU3UPYIOIINX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DjieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Orarnbl pa3BUTHSA ACTPOHOMMH. lIpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUHU.

Bun 3Bé€3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. Conneunass aktuBHOCTh. McrouHuk sHeprum ConHua W 3BE3N.
3BE3/IBI, UX OCHOBHBIE XApPAKTEPUCTHUKHU. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTB». 3BE3NBI TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIs 3BE3] TJIABHOW IOCIIENOBATEIBHOCTH. BHYTpeHHEE cTpoeHue



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3A1si CEBEPHOTO MOJYILIAPUS U SIPKUE 3BE3IBI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax nesTeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOW KapTUHE MUpPA, POJIb (PU3NYECKON TEOPUH
B (OpPMUPOBAHUM TMPEJCTABICHUN O (QU3MUECKON KapTUHE MHpaA, MECTO
bu3nYecKol KapTUHBI MUpa B OOIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIsi€TCs C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemIEHHWE CUCTEMBl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
OTIpEeJICIICHNE TUIONIAIN TIOCKUX PUryp u 00BhEMa Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHMs KPUCTAJUIMUYECKOM PpEIIETKH, CHEKTPAIbHBIN
aHAJIN3.



l'eocpaghua: wmarHUTHBIE TIONIOCAa 3EMJIM, 3aJIeKW MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWMHUAM DJIEKTPOIEpeaady, TEHEpPaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTENb, WHAYKIIMOHHASA I€4b, pajaap, PaauonpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®PusnMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUSI yueOHOTro npeamMera « Ou3nKay JOJIKHbI
OTpaXXaThb TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOIO
OTbITA U OMbITA JACSATEILHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEJILHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYaIONMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 OOIIECTBA;

OPUHATHE  TPAJAWIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESITEIBHOCTh B MHTEpPECAX TPa)xIaHCKOTO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

YMEHHUE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIHSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU IpaXKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHMA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHHWBATh CHUTYAIlMIO M MPHHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOUAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucyiero Gu3n4ecKon HayKe;



5) TPyA0BOT0 BOCIIMTAHUS

UHTEPEC K pa3uuHbIM cdepam mpodhecCUOHATBHOU NEeSATeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIAHBL,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B OOJACTH
(GU3MKH HA IPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhI, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

TUTAHUPOBAHHE U OCYIICCTBIICHUE JICUCTBUI B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUSA [IeJIeH YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHE OTbITa JICITEIBHOCTH SKOJOTHYSCKON HANpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

OCO3HAaHUE IICHHOCTH HAYYHOW JCSATCIIBHOCTH, TOTOBHOCTH B IPOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBISITh  NPOSKTHYIO W HCCJIEI0BATEIbCKYIO
JESATENHHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUS
Ba3oBble Jjoruueckue a1eMicTBUA:
CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh eI JEATCIBHOCTH, 3aJaBaTh MAapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBISABISAITH  3aKOHOMEPHOCTM W IPOTUBOPEYUST B  PacCMATPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PELICHUS] MPOOJIEMbl ¢ YUETOM aHAIM3a MUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKU MOCJIEACTBUN NECATEIBHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSX  peallbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeliCTBUA .
BJIAJICTh HAYYHOW TEPMUHOJOTHEN, KIIFOUYEBBIMU MOHATHUSMH U METOAAMHU
du3nyecKoil HayKu;



BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIEAOBATEIBCKON U MPOCKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIIeHHs 3a/iad (U3UUYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIPETallii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalu3WpoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ pEIIeHHs, HaXOAWTh apryMEHTHhI JUIA JI0Ka3aTelhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh MW (HOPMYJIHUPOBATh COOCTBEHHBIC 3aJadyll B O0Opa3oBaTEIbHOMN
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTHYCCKYIO 001acTh
KU3HEICATCILHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS W3 PAa3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH IOJTydeHUs WHOOpMAIUU (HU3UIECKOTO COICP)KAHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IOWCK, aHaJu3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3amad ¢ CcoOMIoJeHuEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTHEHBI, pECypcocOepeKeHUsi, TPABOBBIX H OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3WUYECKOTO COJACPX)AHUS B PA3IUYHBIX (PopMarax ¢
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJISATh OOIIEHHE Ha Yypokax (U3UKKM U BO BHE-YpPOUHOU
NEATEIbHOCTH;



pacro3HaBaTh MPEANOCBUIKM  KOH(IMKTHBIX CHUTyalluii M CMsr4aTh
KOH(DITUKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAUBUAYaJIbHOM
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEWUCTBUM C Y4€TOM OOLIUX
MHTEPECOB U BOBMOXHOCTEH KaKJI0T0 YieHa KOJIJICKTHBA;

OpUHUMATh 1€ COBMECTHOM  JESATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €& JOCTUIKEHUIO: COCTaBISATh IUIAH JEHCTBUH,
pacnpeiensiTh poiau ¢ YY4ETOM MHEHUH Y4YaCTHHUKOB, OOCYXAAaTh pPeE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO ydYacTHHUKA KOMaHIbI B
oOuuit pe3yabTat no pa3pabOoTaHHBIM KPUTEPUSIM;

npearaTh HOBBIC TPOCKTHI, OIEHUBATh HACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE TIOBEJEHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO M BOOOpaKEHHUE, OBITH HHUITMATHBHBIM.

PerynsiTuBHbIE YHUBePcaJbHbIE YUeOHbIE 1eiCTBUSA
Camoopranuszanus:

CaMOCTOATEIILHO OCYIIECTBIIATh MO3HABATENbHYIO JIEATEILHOCTh B 00JIacTU
GU3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYITUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTaBJIATh IUTAH PEIICHHS PACYETHBIX M Ka4eCTBEHHBIX
3aj1a4, MJIaH BBITOJIHEHUS MMPAKTUIECKON pabOThI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacImpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Opath Ha cebs
OTBETCTBEHHOCTH 3a PEIIICHNUE;

OIICHUBAThH MTPHOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO JSPYIUIMH B 0O0JIACTH
(U3HMKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN M KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHUBBLI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIaJCTh  HABBIKAMHM  TIO3HABATEIBHOW  peduIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JIEHCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB H
OCHOBAaHHUIi;



UCTIOJIb30BaTh MPUEMBI peIIEKCUN JUIsl OLIEHKH CUTYalluM, BHIOOpa BEPHOIO
peleHus;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH DPELIECHUS 110 HX
CHIKEHHIO;

IIPUHUMATh MOTHMBBI M AapryMEHThl JAPYIMX IPHU AaHAIU3E PE3yIbTaTOB
NESATENBHOCTH;

IPUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMAaTh MOTHUBBI W AapryMEHTBl JAPYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEeSATENBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYIMX Ha OLUIUOKH.

B mponecce nOCTHKEHHs JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS MPOTPaMMBI
no @u3uke I8 YpPOBHSA CpeAHEero oOuiero oOpa3oBaHHs Yy OOydarouIuxcs
COBEPUIEHCTBYETCS AMOLMOHAJIbHBIN WHTEJUIEKT, MPEANOJIAraro i
c(OpPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIFOYAIOIIET0 CIOCOOHOCTh MOHMUMATh CBOE AYMOILIMOHAIIbHOE
COCTOSIHME, BUJETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOLIMOHAIBLHON Cephl,
ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs, BKIIOYAKOLIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIHOCOOHOCTh aJaNTHUPOBATHCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAOLIEH CTPEMIICHHE K JIOCTHIKEHHIO LN U
yCcHexy, ONTUMH3M, WHULIHUATUBHOCTb, YMEHHWE JCUCTBOBATH HCXOASA M3 CBOUX
BO3MO>XXHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBaTb €ro MpH OCYIIECTBIEHWU OOIIEHUsS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIIHUX CIOCOOHOCTh BHICTPAUBAaTh OTHOILICHHUS
C IPYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTb KOH(OIUKTHL.

HPEAMETHBIE PE3YJIBTATDI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B PAKTUYECKON IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasl TOUYKa, MHEpIUAIbHAs CUCTEMA OTCUETa, aOCOJIFOTHO TBEPAOE TENO,
UJICANIBHBIN Ta3, MOJIENIA CTPOEHUS Ta30B, JKUAKOCTEW W TBEPHBIX TEJI, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IpU PEIICHUH PU3NYECKUX 3a/1ay;



pacrno3HaBath (U3MUYECKHE SBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
AJEKTPOAVNHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TAJCHUE TeJ, JABUKEHUE 10 OKPY>KHOCTH, HWHEPIHS,
B3auMoJieicTBUe Tel, Muddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TeJl, U3BMEHEHUE 00BEMA TeJ PU HarpeBaHUU (OXJIAXKICHUH), TETNIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCALHUS, IUIABIEHUE, KPUCTAILUIA3ALUs, KUIICHHE,
BJIQYKHOCTb BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a Ipu €ro HarpeBaHUM B 3aKPbITOM
coCylle, CBSI3b MEXJAYy IapaMeTpaMH COCTOSIHUSI ra3a B  HM3O0IpPOIECCax,
ANEKTpU3auus Tell, B3aUMOJECHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHMYECKOE JIB)KEHHE, UCTONb3ys (DU3NUECKUE BEIMYMHBI:
KOOpJAWHATa, MyTh, IMEpPEMEIICHUuEe, CKOPOCTh, YCKOpPEHHEe, Macca Teja, Cuia,
UMITYJIBC T€Ja, KUHETUYEeCKas SHEPrus, MOTEHIUAIbHAS JSHEPrusi, MeXaHU4decKas
paboTra, MexaHMuYecKas MOIIHOCTh; NPH ONUCAHWU NPABWIBHO TPAKTOBATh
(GU3UYECKUI CMBICT MCIOJIb3YEMbIX BEIWYMH, WX OOO3HAUYECHUS W €IUHMUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYNHAMU;

OTNUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsl SHEPTUs XaOTHYECKOIO JBMKCHUS MOJICKYJ, CpeAHEKBaApaTHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIS SHEprusi, padora rasa,
KO3(DPUIMEHT TMOJE3HOr0 JACUCTBUSA TEIJIOBOIO JIBUTATElNs; MpPU ONHCAHUU
NpPaBUJILHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€JIUHUIIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO0 BETUYUHY C IPYTUMU BEJIMUHUHAM;

OMUCHIBATh U3YYCHHBIE MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AJIEKTPUYECKOE MOJIe, HANPSIKEHHOCTD MOJIsl, TOTEHI[MAJ, PA3HOCTh MOTEHIMAJIOB,;
IpY ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEMbBIX
BEJIMYHMH, WX OOO3HAYEHUS W EIUHUIILI;, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHEC
JTaHHYIO (PU3UYECKYIO0 BEJIMUNUHY C IPYTUMHU BEIIMYUHAMU;

aHATM3UPOBATh (PU3MUECKHUE TPOIECCHl M SBICHUS, WUCIIONB3Ys (U3HUECKHEC
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, |1 u Il 3akonsr HeroTOHA,
3aKOH COXpAHEHMSI MEXAaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUI CYNEPINO3UIUNA CUJI, MPUHIUII PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEILECTBA, T'a30BbIE
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
AJEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(OopMyIUpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMUIIBI  JEHCTBUS  MallUH, M[PUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS MX OE30MaCHOTO HCIIOJIb30BAaHUS B
MOBCEIHEBHOM >KU3HU;

BBITIOJIHATD JKCIEPUMEHTHI 10 HCCIENOBAHUIO (U3MYECKUX SIBICHUU U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh MpobieMy/3aady U THUINOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0O0PYIOBaHUSA, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOJIBL;

OCYUIECTBIIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATH ONTUMAJBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKkcHpoBaTh PE3YNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIE TAOIUI U TpadUKOB, I€TaTh BBIBOJIBI IO pE3ybTaTaM HCCIIEIOBAHUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIICIOBAaHUI B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM M MNPOEKTHOU
JESTENbHOCTA C MCMOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB U J1a0OPATOPHOTO
000py1I0BaHUS;

pemiatb pacu€THblEe 3aJayd C SBHO 3aJaHHOM (PUM3HYECKOW MOJEINbIO,
UCTOJIb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aa4n
BbIOMpATh (DPU3UYECKYIO MOJEIb, BbIACIATh (PU3NUYECKHUE BEIUUYUMHBI U (DOPMYIIbI,
HEOOXOAUMBbIE JUIsl €€ pPEIIeHUs, TPOBOAUTH PAacUEThl U OLEHUBATH PEATLHOCTh
NOJIyYEHHOI'O 3HAYeHHSI (PU3NUECKON BETMUNHBI;

pemnaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY PAaCCYKJICHUW C ONMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue IBICHUS;

UCTIONB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIIH
U TPEJCTABIICHUSI yUeOHOU W HAYyYHO-TIOMYJISPHON MHGOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOIydaeMyI0 HH(OPMAIIHUIO;

IPUBOIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IPOLECCOB OKPYKAIIIET0 MHUpPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B MOBCEJIHEBHOM >XU3HU
i obecriedyeHust 6€30MacHOCTU MPHU O0palIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU



YCTPOMCTBAMU, JUJISi COXPAHEHUS 3[I0POBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;

paboTaTh B TpYIE C BBHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIbI, PAlMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATH JICATEIILHOCTh B HECTAHJAAPTHBIX CUTYaIlMAX, aJIEKBATHO OLIEHUBAThH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIIEHUE PACCMATPUBAEMOM TTPOOIIEMBI.

K konny obyuenus B 11 kJjacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON AESITENIbHOCTU JIOJEH, 1EJIOCTHOCTh U €IUHCTBO
(bu3HUeCKON KapTUHBI MUPA;

YUNUTBIBATh TPAHUIBI TPUMEHEHUS M3yYEHHBIX (U3HYCCKUX MOJIEIICH:
TOUEYHBIN AJEKTPUUECKUIN 3apsif, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siAepHas
MOJIeJTb aTOMa, HYKJIOHHas MOJEJIb aTOMHOTO sapa MPH PEIICHUH (DU3UICCKUX
3ajay;

pacno3HaBaTh (U3UYECKUE SIBJICHUS (TPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DM3MKHU: DJICKTpUUYECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBHS TOKA, B3aMMOJICHCTBUC
MarHuTOB, DJJCKTPOMATHUTHAs WHAYKIUSA, JICHCTBHE MArHUTHOTO TIONSA Ha
MIPOBOJHUK C TOKOM W JBWXKYIIUWUCS 3apsjl, JJICKTPOMAarHUTHBIC KOleOaHUS W
BOJIHBI, TMPSMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETa, OTpakKeHUe, MPeJTOMIICHUE,
uHTeppepeHnus, audpakuus W TMOJIpU3alus CBETa, JHUCIEPCHS CBETa,
doToanexkTpuueckuii 3pdekt (pororddekrt), cBeToBOE N1aBlieHNE, BOZBHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaIMOaKTHBHOCTH;

OMHCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MArHUTHBIC,
ONTHYECKHUE,  DJIEKTPUYECKYI0  TPOBOAMMOCTh  PA3IMYHBIX  Cpel) |
ANIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), MCTONB3YSd (U3UYECKUE BEIIUMYUHBI:
ANEKTPUUECKUI 3apsij, CHJIa TOKa, AJIEKTPUUECKOE HANPSDKEHHE, DJIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHAYKIIUST MarHUTHOTO Toysi, cwia Awmmepa, cuia JlopeHiia, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHs AJICKTPUYECKOTO W MArHUTHOTO TOJICH, TEePHUOj] W 4YacToTa
KoiebaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsii W Cujla TOKa B IIpoIlecce
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsSHUE U
omnTHYeCKas Cujla JIMH3BI, MPU OMHCAHUHM TPABUIBLHO TPAKTOBATH (U3MUECKHIA
CMBICIT HCTIOJB3YEMBIX BEIIUYWH, WX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh W3YyYEHHBIE KBAaHTOBBIE SIBICHUS M MPOLECCHI, MCHOJB3Ys
¢dbusznueckre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI H
4acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOTypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIJIep, MPU ONMUCAHWU TMPABUIBHO TPAKTOBaTh (DU3UYECKUNA CMBICIH
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS W EJAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMHU BeJIUYHMHAMM,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBIL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHbI W MPUHLMIBL: 3aK0H OMa, 3aKOHBI MTOCIEA0BATENIBHOTO U NAPaJIEIbHOTO
COEAUHEHNs TPOBOJHUKOB, 3akOH JIxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH TPSIMOJIMHEWHOrO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHME ODHHIITeHa ans pororddexra,
3aKOH COXPaHEHUs SHEPTUHU, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXpPaHEHHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHUS MacCOBOrO 4HCia, MocTynartsl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIbl, 00JacTH)
PUMEHUMOCTH;

ONpeeNsITh HAllpaBJIeHUE BEKTOPA UHIYKIIMM MAarHUTHOTO IMOJIsI TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHI MO MCCIECIOBAHUIO (DU3UUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHHI: MpU 3TOM
dbopmynupoBath npoOieMy/3agady W TUNOTE3Yy Y4eOHOTrO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OO0OpYIOBaHUsS, MPOBOJAUTH OMBIT M
(bopMyIUpPOBATH BHIBOJIBL;

OCYILECTBIAThH MPSAMbIE U KOCBEHHbIE M3MEPEHUs (U3HUECKUX BEIUYHH, IPU
3TOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJb30BAHUEM
OPSIMBIX HM3MEPEHHWI: TPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE TAaOIUL U
rpaduKoB, AeTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS,

coOmo1aTh mpaBuia OE30MacHOTO Tpyda NP MPOBEICHUM HCCIIEOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW M MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a00OpaTOpHOTrO
000pyTIOBaHMUS;

pemarh pacuéTHbIE 3aJa4dl C SBHO 3aJlaHHOM (U3MYECKOW MOJEINbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/laul



BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (HOPMYIIHI,
HEoOXOoAUMbIe Uil €€ pellleHus, NMPOBOAUTH PAcU€Thl M OLIEHUBATH PEaIbHOCTh
MOJIYYEHHOT'O 3HAYeHUS (PU3NUECKON BETUUNHBI;

peraTh KaueCTBEHHBIE 33/1a4M: BHICTPAUBAThH JIOTMUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXACHHUN C ONMOpPOW Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(du3nIECKUE SBICHHUS,

UCTIONB30BaTh  MpPH  PEIMIEHWH  y4eOHBIX  3aJa4y  COBpPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETAIUH
Y TIPEJICTAaBIICHUsI YYeOHON W HAYyYHO-TIOMYJISIPHON WH(POpMAIUH, TIOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATTM3UPOBATH MMOTydaeMyl0 HH(POPMAITHUIO;

OOBSICHATh TPHUHIMIBI JISHCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3NnyaTh YCIOBUS MX 0€30MaCHOTO HMCIIOJIB30BAHMS B TIOBCEIHEBHOM
KU3HH,

IPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOUIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3WKE B MOBCEAHEBHOW >KWU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAMH, JUISI COXPAaHEHUsS 37I0POBbS U COOJIIOICHUS HOPM DKOJOTHYECKOTO
MOBEJICHUA B OKPYKAIOUIEN CPEJIE;

paboTath B Tpynme ¢ BBHINOJHEHHEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMNbl, pPALUOHAIBHO pACIPEACTATh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJIEKBATHO OI[CHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHUE paCCMaTPUBAaEMOil MPOOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
HaunmMeHoBaHMe pa3iesioB U TeM (undposrbie)
Ne i/ Kourpoasnbie | IlpakTnyeckue
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO MTO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbf72
Hroro no pazueny 2
Pazgen 2. MEXAHHUKA
bu6mmoreka [{OK
21 Kunemaritka ° 0 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Huramiica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHUS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOM 9 0 1 bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 0 0 bubmuoreka [IOK
' ®a3oBbI€ MEPEXOJIbI 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

Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK

41 DUekTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpUYeCKuil TOK. Toku B 12 bubnmnoreka L{IOK

' pa3IUYHBIX cpenax https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHOe nojie. DIeKTPOMAarHUTHAS bubnuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbHIE 9 0 1 bubnuoreka [IOK
' KoneGanus https://m.edso00.ru/7f41c97¢
99 MexaHnuyecKkue 1 3J1eKTPOMarHUTHbIE 5 1 0 bubnmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnuoreka [JOK
2. 1
3 Onrritia 0 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pasznen 3. OCHOBBI CIHHEITUAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 0 bubmuorexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i 6 0 0
UICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 0 0 bubmmoreka [JOK



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 AP0

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DIEeMEHTHI aCTPOHOMUU U aCTPOYU3UKU 7 Et?r?snll/{gT:(;:)(I)lroulf £41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOLIIEE IOBTOPEHHUE

6.1 O6o6mato1iee MOBTOpEHNE 4 l:;?:;:ﬁfg;ggﬁ 41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne nudposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypchl
®usznka — Hayka o npupojie. Hayunsie bubmorexa HOK
1 e prpone. Tayd 1 0 0 https://m.edsoo.ru/ff0c3
METO/Ibl TO3HAHUS OKPYIKAIOIIEr0 MUPa 262
Posnb u Mmecto ¢pusuku B GopMUpOBaHUT bubnmoreka [JOK
2 COBPEMEHHOW HaYyYHOU KapTUHBI MUpPA, B 1 0 0 https://m.edsoo.ru/ff0c3
MPAKTHYECKOM JIESITEBHOCTH JIFOIEH 3e6
MexaHn4eckoe JBHKECHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO bubmorexa [OK
3 1 0 0 https://m.edsoo.ru/ff0c3
neuxenus. [lepemenienue, ckopocTb, 503
YCKOpEHHUE T
bu6mmoreka [JOK
4 PaBHOMepHOE MpsIMONIMHENHHOE IBUKEHHE 1 0 1 https://m.edsoo.ru/ff0c3
620
PaBHOYyCKOpEHHOE NPAMOIMHENHOE bubmiorexa HOK
5 YEKOp P 1 0 0 https://m.edsoo.ru/ff0c3
JIBUKCHHE
12e
bu6mmoreka [JOK
CBobOoHOE nazieHne. Y CKopeHue
6 A A P 1 0 0 https://m.edsoo.ru/ff0c3
CBOOOJIHOTO MaICHUs
9cc
KpuBonuneitnoe nemxenue. [[Brmxenune bubmiorexa [IOK
7 P . ' 1 0 0 https://m.edsoo.ru/ffO0c3
MaTepUATBHON TOYKHU IO OKPYKHOCTH ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

HpI/IHI_[I/Il'I OTHOCHUTEIILHOCTH [ anuies.

bubmuoreka IJOK

8 Nuepumansubie cuctemsl orcyeTa. [lepBrbiil https://m.edsoo.ru/ff0c3
3axoH Herotona be8
Macca Tena. Cuna. [Ipunnumn bubmuoreka [JOK
9 Cynepno3unuu cui. Bropoii 3axon https://m.edsoo.ru/ff0c3
HeroToHa 17151 MaTepualibHOM TOUKU be8
Tpernii 3akoH HptoToHa ajist bubmorexa IOK
10 P https://m.edsoo.ru/ff0c3
MaTepUalbHBIX TOUEK
be8
3akoH BceMUpHOro Tarorenus. Cuia bubmorexa [OK
11 P ' https://m.edsoo.ru/ff0c3
TsoxecTu. [lepBas kocMuueckas CKOpoCTh 400
bub6nuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3
el8
Cwuia tpenus. Koaddunuent tpenus. Cuna bubnuoreka [IOK
13 COIPOTUBJICHHUS IIPU ABUKEHUU Teja B https://m.edsoo.ru/ff0c3
JKUJIKOCTH WJTH Ta3e f76
[ToctynarenbHOE U BpamaTeabHOe
):(BH)K}::IHe a6COJIIOTHI:) TBEPJIOTO TeNa bubmorexa LOK
14 P ' https://m.edsoo.ru/ff0c4
MowmenT cuibl. [1meuo cumsl. YcnoBus 126
paBHOBECHS TBEPAOTO TEJIA -
HNMnynbsc maTepralbHON TOYKH, CHCTEMBI
MaTepHalIbHbIX TOYEK. IMITybC CHIIBI bubmorexa IOK
15 P ’ Y ] https://m.edsoo.ru/ffOc4
3aKOH COXpaHEHUs UMITyNIbca. PeakTuBHOE 246
JIBIKEHUE -
Pabota u moutHoCTh crutbl. Kunernueckast bu6nmoreka [JOK
16 9HEPrus MarepualbHOI Touku. Teopema https://m.edsoo.ru/ffOc4

00 U3MEHEHNH KMHETHYECKOI OHCPIUuun

502



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

[MorenuuanbHas sueprus. [loreHnnanpHas
SHEprus ynpyro neopMupoBaHHOMN

bubmmoreka [JOK

17 https://m.edsoo.ru/ffOc4
npyxuHbl. [loTeHIInanpHas SHEpPrus Tena 61a
BOJIM3M MOBEPXHOCTU 3eMITU T
[ToreHuumanbHble U HETIOTEHIIUATbHBIC
cuibl. CBs3b pabOThI HEMOTEHIIUATBHBIX bubnuoreka [JOK
18 CUJI C UBMEHEHHEM MEXaHUYECKON SHEPTUU https://m.edsoo.ru/ff0c4
CHCTEMBI TeJl. 3aKOH COXPaHEHHs 78c
MEXaHUYECKOI SHEprun
JlaboparopHas pabora «MccnegoBanue
19 CBSI3HM pabOThI CHIIBI C U3MEHEHUEM
MEXaHUYECKOW SHEPruu Tejla Ha IpUMepe
PaCTSHKEHUS! PE3UHOBOT'O XKI'yTa»
KonrtponbHas pabora no reme bubmmoreka IIOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI https://m.edsoo.ru/ffOc4
COXPaHEHUs B MEXAHUKE) b74
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO- Bu6nuorexa IJOK
21 KMHETHYECKOU Teopuu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4
newxkenue. duddysus dc2
Xapakrep ABUKEHUS U B3aUMOJACUCTBUS
22 4acTHI] BeniecTBa. Moienu CTpoeHus
ra3oB, JKHJIKOCTEH U TBEPABIX TEN
23 Macca monekyi. KonnuecTBo BelecTsa.
[TocTostnnas ABoraapo
24 TennoBoe paBHOBecue. Temrieparypa u eé
n3mepenue. lllkana remneparyp Llenbcus
Wneanpueriii raz 8 MKT. OcHoBHOE Brbmuorexa [JOK
25 https://m.edsoo.ru/ffOc4

ypaBaenne MKT

fde



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

AOconroTHas TeMIieparypa Kak Mepa
CpeaHeN KUHETUYECKON YHEPT U

bubmmoreka [JOK

26 https://m.edsoo.ru/ffoc5
JBUKECHHUSI MOJIEKYJI. Y paBHEHHE 11e
Menneneesa-Knaneiipona T

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabora «MccnenoBanue

28 3aBUCHUMOCTH MEXy NapameTpamMu
COCTOSTHUS Pa3pEKESHHOTO Ta3ay

bu6nmmoreka [JOK
W3onporieccsl B HA€aTbHOM Tra3e U UX

29 https://m.edsoo.ru/ff0c5
rpaduueckoe rnpeacTaBicHue 706
BuyTpennsis aHeprusi TepMoAMHAMUAYECKOM
CHCTEMBI U CIIOCOOBI €€ N3MEHCHUS. bu6mmoreka [JOK

30 KomuuecTtBo Temnots! u pabora. https://m.edsoo.ru/ff0c5
BHYTpeHHss SHEPTUS OJHOATOMHOTO 952
U7ICaTHLHOrO Ta3a

bu6mmoreka [JOK
31 Bune! Tenonepenaun https://m.edsoo.ru/ffoc5
c36
VenbHas TEMIOEMKOCTh BEIIECTBA. bubnuoreka [IOK

32 KonuuecTBo TemnoTsl pu Temionepenaye. https://m.edsoo.ru/ffocs
AnmabaTHBIN MpoIiecc c36
[TepBslii 3aKOH TEPMOAMHAMUKH U €T0 bubmorexa [OK

33 https://m.edsoo.ru/ff0c5
pUMEHEHHE K U30Mpolieccam ofc
HeoOpatumocTs mporieccoB B mpUpoie bubmorexa HOK

34 . ’ https://m.edsoo.ru/ff0c6
Bropoii 3akoH TepMoIMHAMUKN 230

35 [Tpunmun nevicteus u KI1] TermoBoit bu6nuoreka [JOK



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

MalIuHbI https://m.edsoo.ru/ff0c6
00a
36 Hukn Kapnao u ero KIT/I
37 DKonorudeckue npooiaeMbl
TEIUIODHEPTeTHKHU
. bubmuoreka IJOK
O06006maro ok «Moute a
38 HHATOIH YPOXE HeKyIpHAA https://m.edsoo.ru/ffoc6
¢duznka. OCHOBBI TEPMOAMHAMUKID) 938
Kontponbnas padora no reme bubmmoreka [TOK
39 «MonexymnsipHas ¢usnka. OCHOBbI https://m.edsoo.ru/ffoc6
TEPMOANHAMUKI ab0
bu6nmmoreka [JOK
[TapooOpa3zoBaHue U KOHIECHCAIHUS.
40 https://m.edsoo.ru/ffoc6
Hcnapenne n kunenue
3b6
bu6nmmoreka [JOK
AOCONIOTHAs U OTHOCUTENIbHAS BIAYKHOCTh
41 . https://m.edsoo.ru/ff0c6
BO3/1yxa. HachllieHHBII nap 448
Tépnoe Teno. Kpucrammueckue u
amop¢HbIe Tea. AHU30TPONHS CBOWCTB bubmorexa [IOK
42 ' https://m.edsoo.ru/ffOc6
KpUCTAIUIOB. JKuAKUE KpUCTaIIbI. 550
CoBpeMEeHHbIE MaTEpHUaIbI T
bu6nmoreka [JOK
[InaBnenue u KpucTamu3anus. Y aenpHas
43 https://m.edsoo.ru/ff0c6
TeruioTa niasienus. Cyonumanus 208
bu6nmoreka [JOK
44 YpaBHeHHEe TEMI0BOro Oamanca https://m.edsoo.ru/ff0c6
820
45 DJIeKTpu3aIus Teil. DJICKTPUUECKUH 3apsil. bubnuoreka [IOK

JIBa BH1a AJIEKTPUUECKUX 3aPAI0B

https://m.edsoo.ru/ff0c6



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

bce

HpOBOI[HI/IKI/I, JUDBJICKTPUKHU U

bubnuoreka [JOK

46 MOJTYITPOBOJHUKHU. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c6
AJIIEKTPUYECKOTO0 3apsiaa bce
B3aumopeiictBue 3apsnoB. 3akon Kymona Bubmiorexa [JOK
47 . . ' https://m.edso0.ru/ffOc6
ToueuHblii 3EKTPUUYECKUI 3aps]l cod
HanpsxEHHOCTh 3JIEKTPUYECKOTO MOJIS. bubmuorexa [JOK
48 [IprHLIKI CyNIEPIIO3UIINY DIIEKTPUIECKUX https://m.edsoo.ru/ff0c6
noseit. JINHUY HaNPSKEHHOCTH df2
bu6nuoreka [JOK
PaGora cui1 31eKTpOoCTaTUYeCKOro MoIs.
49 https://m.edsoo.ru/ff0c6
ITorennuai. PasHocTs TOTEHIHAIIOB 00
[TpOBOTHUKH ¥ TUAJIEKTPUKH B bubnuoreka [JOK
50 IIEKTPOCTATUICCKOM ITOJIC. https://m.edsoo.ru/ffOc7
JnanekTpruyeckas NpOHULIAEMOCTh 018
bubmuoreka [JOK
51 OnekrpoémkocTb. KoHieHcaTop https://m.edsoo.ru/ff0c7
126
DIIEKTPOEMKOCTD MIJIOCKOT0 KOHAEHCATOpa bubmmorexa [IOK
52 ' https://m.edsoo.ru/ffoc7
DHeprus 3apsyKEHHOr0 KOHAeHcaTopa 2¢0
53 JlaGoparopnas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHuMI IelcTBUSA U IPUMEHEHNE
KOHJICHCAaTOPOB, KONUPOBAJIBHOI'O
o4 anmapara, CTpyMHOro puHTepa.

DneKTpocTaTHUecKas 3aimTa. 3a3eMICHHe
3JIEKTPONPHUOOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

DJIEKTPUYECKUM TOK, YCIIOBUSI €TO
cymectBoBaHus. [loctosunsiii Tok. Crita

55
toka. Hampsixenue. ConpoTuBIieHHE.
3akon Oma a5 ydyacTka 1enu
[TocnenoBarensHOE, MapaieNbHOE,
bu6nmmoreka [JOK
CMEIlIaHHOE COEIMHEHUE TPOBOIHUKOB.
56 https://m.edsoo.ru/ff0c7
JlabopaTtopnas pabora «3yueHue 450
CMELIaHHOI'0 COSINHEHUS PE3UCTOPOBY o
bubmuoreka IJOK
Pabota 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
S7 https://m.edsoo.ru/ffOc7
3akoH Jxxoyns-Jlenna
838
3akoH Oma 15 TOTHOM (3aMKHYTOM )
aneKTpudeckoi nemu. Koporkoe bubmuoreka [JOK
58 3ambikanue. JlaboparopHas pabora https://m.edsoo.ru/ff0c7
«M3mepenne DJIC UCTOYHHKA TOKA U €T0 ae0
BHYTPEHHETO COMPOTUBIICHHS
DJIEKTPOHHAs! TPOBOJIUMOCTh TBEPABIX
59 METaJI0B. 3aBUCMOCTh COIPOTHUBIICHUS
METAJJIOB OT TEMIIEPaTypPHI.
CBepXIpoBOIUMOCTh
60 DnekTpuueckuii Tok B Bakyyme. CBOMCTBa
AJEKTPOHHBIX ITYYKOB
[TonynpoBogHUKH, UX COOCTBEHHAS U
. bubnuoreka IJOK
pUMecHasi IpoBoAUMOCTh. CBoiicTBa P—
61 https://m.edsoo.ru/ff0c8
n-niepexona. [lomynpoBogHUKOBEIE Aae
npuOOopHI T
DJIEKTPUYECKUM TOK B pacTBOpax u bubnmoreka [JOK
62 pacIiiaBax 3JIEKTPOJIUTOB. https://m.edsoo.ru/ff0c8

QHGKTPOHI/ITI/I‘IGCKEUI Jucconuanms.

2ba



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

OnexTponus

DNEeKTpUUYECKUI TOK B ra3ax. bubmmoreka [TOK
63 CaMoCTOSITENBHBIN U HECAMOCTOSTEbHBIN 1 https://m.edsoo.ru/ff0c8
pa3psa. Monuus. [Tnazma 4ae
DIIeKTPpUUYECKUE TPUOOPHI U YCTPOUCTBA U bubnuoreka [IOK
64 UX MpaKTH4ecKoe puMeHeHue. [Ipasuia 1 https://m.edsoo.ru/ff0c8
TEXHUKHU 0€30IaCHOCTH 6fc
bubnuoreka [JOK
65 O06o06marmui ypok «JIeKTPOTTHAMIKA) 1 https://m.edsoo.ru/ff0c8
8be
Kontponbnas pabota mo Teme
«nekrpocraruka. [locTosHHBIN bubmorexa HOK
66 o 1 https://m.edsoo.ru/ff0c8
AIEKTPUYECKUI TOK. TOKH B pa3IMIHBIX 284
cpenax» T
PesepBHelit ypok. KonTponbhas pabota mo bubmorexa IOK
67 p" Ypor. P ; P 1 https://m.edsoo.ru/ff0c8
TemMe "DIEeKTpOIMHAMHKA
c56
. . bubmuoreka [JOK
P . 0606
68 C3CPBIBIL YPOK. LOCDIMATOMIHMH YPOR 1O 1 https://m.edsoo.ru/ff0c8
temam 10 kiacca
féc
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KIIACC

KoanuyecTBo 4acosB

JJIeKTpOHHbIe N (ppoBbIe

Jl:;-)l'l Tema ypoka Beero Kontposabubie | IpakTuueckue | 00pasoBaTeibHbIe
padoThI padoTbI pecypcbl
[TocTosiHHBIE MATHUTHI U X
B3auMoJielicTBre. MarHUTHOE
1 nosie. Bexrop MarHuTHOM 1 0 0 bubamoreia LIOK
. https://m.edsoo.ru/ff0c9778
WHIYKIWW. JIMHUYT MarHUTHOM
WHTYKITUU
MarauTHOe noJie MPOBOJHUKA C
) TokoM. OnbIT Dpcrea. 1 0 0 bubmuoreka [JOK
BzaumoaeiicTBre NpOBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTopHas pabora
3 «M3yueHre MarHuTHOT O IOJIst 1 0 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
KaTYHIKUA C TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJISI HA
IIPOBOJIHUK € TOKOM. Cnia
4 Awmriepa. JIaboparopnas pabota 1 0 1 bubnuoreka [JOK
«HccaenoBanue nedicTBUs https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOI'O MarHuTa Ha
PaMKy € TOKOM
JlelicTBME€ MArHUTHOTO TIOJISI HA
JBUKYIIYIOCS 3apSKEHHYIO bubmuoreka [TOK
) 1 0 0
yactuny. Cuia Jlopenua. https://m.edsoo.ru/ff0c9df4
Pa6ora cwiel JIopeniia
bu6moreka [JOK
6 DIIEKTPOMATHHTHAS MEIYKIHA. ! 0 0 https://m.edsoo.ru/ff0c94f4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c94f4

[ToTrok BekTOpa MarHUTHOMN
uaaykuu. DJ1C nHayKuu.
3aKOH 3JIEKTPOMarHuTHOU
unnykuuu Papanes

JlaGoparopHas pabota

7 «HccnenoBanue siBIEHAS butamorexa LIOK
. https://m.edsoo.ru/ff0cal50
3EKTPOMAarHUTHOW MHIYKIIMM»
NHnykTuBHOCTS. SIBIICHHE
camounaykuuu. IJC
8 CaMOUHIYKIIMH. DHEPruUs bubmuoreka [IOK
MAarHUTHOTO TOJISI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
nosue
TexHuueckne ycTpoucTBa U UX
IIPUMEHEHHE: TIOCTOSTHHBIE
9 MarHuThbl, 3JIEKTPOMArHUTHI, bubnuoreka [IOK
DJIEKTPOABUIATEIIb, YCKOPUTEIIH https://m.edsoo.ru/ff0ca601
3JIEMEHTapHbIX YaCTHIL,
MHIYKIIMOHHASI I1€Yb
O6o006maronuit ypok
10 «MarEIHTHI(I)Ie HO}J]II;. bubamorexa LIOK
https://m.edsoo.ru/ff0cab82
OneKTpOMarHuTHas UHIYKLINSD)
KontponbHas pabora no reme
11 «MarHuTHOe 1oie. butmmoreia LIOK
https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHas UHAYKLUS
CB00OHBIE MEXAHUYECKUE
12 konebanus. ['apmoHnyeckue bubmuorexa [IOK

KoseOaHus. Y paBHEHHE
TApPMOHHYECKUX KOJICOAHHM.

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca601
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

[IpeBpanienue suepruu

13

JlaGoparopHas pabota
«HccnenoBanue 3aBUCHMOCTH
Tepuo/ia MajbIx KojaeOaHuit
rpy3a Ha HUTU OT JUTMHBI HUTH
U Macchl Tpy3a»

14

KonebatenbHbIil KOHTYD.
CB0OOAHBIC PIIEKTPOMATHUTHBIE
KoJjieOaHMs B UI€aIbHOM
Kosie0aTeIbHOM KOHTYpE.
AHaJIOTUS MEXIY
MEXaHUYECKUMU U
3JICKTPOMAarHUTHBIMHU
KOJIEOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHCHUA SHCPIrUun B
UJeabHOM KoJiebaTeTbHOM
KOHTYpe

bu6moreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxaronux
KoneOanusx. BeiHy)IeHHBIC
MeXaHUYECKHE KoleOanus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIE KOJIEOaHUS

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

17

ITepemeHHBIH TOK.
CuHycouganbHbIi nepeMeHHbIN
TOK. MOIIHOCTE IEPEMEHHOT O
TOKa. AMITUTYTHOE U
JICMCTBYIOLIEE 3HAUEHUE CUJTbI
TOKa W HaIPSHKEHUS

bub6munoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tpancdopmatop.
[IpousBoacTBo, nepegaya u

bu6nmoreka [JOK

18
MOTpeOICHUE ITEKTPUICCKOM https://m.edsoo.ru/ffObcd35
SHEPruu
Y CTpolCTBO U ITPAKTUYECKOE
MIPUMEHEHHUE DJICKTPUIECKOTO
19 3BOHKA, TeHepaTopa bubmorexa HOK
) patop 3 https://m.edsoo.ru/ff0cc324
MEPEMEHHOr 0 TOKA, JIMHUI
3JIEKTpoIiepeIaq
DKOJIOTMYECKHE PUCKH TIPH
MIPOU3BOJICTBE IJICKTPOIHECPTIHH.
20 Kp TIBTypa I/ICHOJILBOT]faHI/IHp bubmiorexa [JOK
YIRTYP https://m.edsoo.ru/ff0cc325
3JICKTPOIHEPTHH B
IOBCEIHEBHOMN KU3HU
MexaHandecKre BOJIHEI,
YCIJIOBUSI paCIIpOCTPAHEHHUS.
21 ITepuoa. CxopocTtb bubmuorexa [IOK
pacrnpoCcTpaHEHHUs U JUIMHA https://m.edsoo.ru/ff0cca54
BONHBL Ilonepeunsie n
MIPOJOTIbHBIC BOIHBI
3Byk. CKOpOCTH 3BYKa.
22 r }(])I;AKOCTE 3ByKa l};l;com bubmorera [OK
P yKa- https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DIIeKTPOMArHUTHBIC BOJTHBI, UX
23 cBolcTBa U ckopocTh. [1lkama bubmoreia HOK
p ) https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJTH
24 KontponbHas pabora bubmuorexa [IOK
«Konebanus 1 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
25 [IpssmonuHEeiHOE bubmuoreka [JOK



https://m.edsoo.ru/ff0bcd35
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc325
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

pacnpocTpaHEHUE CBETA B
oIHOpOaHOM cpene. Toueunsblit
HUCTOYHUK cBeTa. JIyd cBera

https://m.edsoo.ru/ff0cd350

OTtpaxenue cBeTa. 3aKOHBI
oTpaxeHnus ceera. [loctpoeHue

bubmmoreka [JOK

26 M300paKEHHH B TIJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [TomHoe

97 BHYTPEHHEE OTpa’KEHUE. bubnuoreka [IOK
[IpenenbHbIN yro MoJxHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaKEHUS
[IpuHIMIBI paTUOCBA3U U

28 TeneBuaeHus. Pa3sButue https://m.edsoo.ru/ffocd7f6
cpeacTB cBs3u. Panuonokanus
JlaGoparopHas paboTa

29 «M3mepenne mokasarens bubmorexa [JOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMJICHUS CTEKIIa»
JInn3sl. [TocTpoenue

30 n300paKeHHH B JIMH3E. bubnuoreka [IOK
dopMyiia TOHKOW JIUH3BIL. https://m.edsoo.ru/ffOcddle
YBenudyeHue JuH3bI
JlabGopaTopHas pabora

31 «MccnenoBaHue CBOICTB https://m.edsoo.ru/ff0ced22
n300paKeHHUH B JTMH3aX»
Hucnepcus cera. CiaoxKHbII
cocraB Oenoro cBera. LIger.

32 JlaboparopHas pabora https://m.edsoo.ru/ff0ced22

«Habmonenue aucrnepcuun
CBETa»



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

WnTepdepenius ceera.

bu6mmoreka [JOK

33 .

Hugpat caera . https://m.edsoo.ru/ff0ced22
JudpakiuonHas pemérka

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U

35 CTpOMCTBA U YCIOBUS UX bubamorexa LIOK
ye1p Y https://m.edsoo.ru/ffOcf03e
6€e3011acHOro NPUMEHEHHS
I'panupl MPUMEHUMOCTH

36 KJIACCUYECKON MEXAHUKH. bubnuoreka LIOK
[TocTynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTD

37 OIHOBPEMEHHOCTH. 3aMeICHNE bubmnorexa HOK

P ] https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAIEHUE JITTHHBI
DHeprus U UMIYJbC

38 PENATUBUCTCKON YaCTHUIIBI. bubnuorexa LIOK
CB43b MACChI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
Kontponbhas padora «OnTuka.

39 OCHOBBI crielIMAJIBHON TEOPUU bubamorera LOK

" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»

40 ®otonbl. opmyna [lnanka. bubnuoreka [IOK
DHeprus U UMITyJbe (poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAaHUE Eu6 10K

nonmoreka

41 . A.T.
porosdexra. Ompirer https://m.edsoo.ru/ff0cffc4
CroneroBa

42 3akonbl porodddekra. bubnuoreka LIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf03e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

VYpaBHeHue DUHIITEHHA 17151
dboroapdekra. «Kpacnas
rpanunay Gorodpdexra

https://m.edsoo.ru/ff0d015e

JaBnenune cBera. OnwiTse [1. H.

bubmuoreka [JOK
43 Jlebenena. X ecKoe
. AeB MU https://m.edsoo.ru/ff0d04a6
JIEHCTBUE CBETA
TexHu4eckue ycTpoucTsa u

44 MIPAKTHUYECKOE IPUMEHEHUE: bubnuoreka IIOK
¢dotodsieMeHT, GOTOAATIHK, https://m.edsoo.ru/ff0d05a7
COJIHeuHasi barapesi, CBETOUO/T
Pemenue 3amay mo teme

45 «37eMEeHThI KBAaHTOB O bubmorexa LOK

https://m.edso00.ru/ff0d0302
OTITHUKH
Mogens atoma TomcoHa.

46 OmneiTel Pesepdopaa o bubmuoreka [JOK
pacCesiHuIO (-4acTHIl. https://m.edsoo.ru/ff0d091a
[lnanerapHast MogeNnb aTomMa

bu6mmoreka [JOK
47 ITocrynater bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydyenue u normnouieHue

48 (hOTOHOB IpH TEPEXOJIE aTOMA C bubnuoreka [IOK
OJIHOT'O YPOBHS SHEPTUU HA https://m.edsoo.ru/ff0dOafa
Opyrou. Buasl ciekTpos
BosHoBBIE CBOMCTBA YACTHII.

Boumnsl ne bpons.
49 KoprmyckynsipHO-BOIHOBOM bubmorexa HOK
pTyCIyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CHOHTaHHOE U
BBIHYKJICHHOE U3JTy4YE€HUE
50 OTKpbITHE PaJOAKTUBHOCTH. bubnuoreka LIOK



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d05a7
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

OmnsiThl Pesepdopaa o
OIPE/ICTICHUIO COCTaBa
PAAOAKTHUBHOI'O U3TYUCHUS

https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, Oeta-,
FaMMa-I/ISHy‘IeHI/IH. BJII/IHHI/IC
PaJMOaKTUBHOCTH Ha KHBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U
Heiftpona. M3otonsl. Anbga-
pacnan. JNeKTpOHHBINA U
MO3UTPOHHBIN OeTa-pacra.
l'amma-uznyuenue

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

53

DHeprus CBsI3U HYKJIOHOB B
aape. SlnepHble peakiu.
SAnepueiit peaktop. [IpobGremsr,
MEPCIEKTHBBI, SKOIIOTUIECKHE
aCTIEKTHI s1ICPHON YHEPreTUKU

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

54

DJIeMEHTapHbIC YaCTULIBI.
OTKpbITHE TO3UTPOHA. METOIBI
HaOJI0JIEHUS U peruCTpariu
3JIEMEHTapHBIX YaCTHIL.
Kpyrasrii cron
«DyH1amMEeHTaIbHbBIC
B3aUMOJIEUCTBUS. ENMHCTBO
(bu3MUeCcKOil KapTUHBI MUPa»

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

55

Bun 38é3nH0r0 Heba.
Co3sBe3aus, SpKue 3BE3bI,
IIJTAHEThI, UX BUJIUMOC
nBmkeHue. ComHeyHas cucreMa

bu6mmoreka [JOK
https://medsoo.ru/7f41c97c



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://medsoo.ru/7f41c97c

Comune. ComaevyHast

https://workprogram.edsoo.ru/

56 aKTHUBHOCTb. ICTOUHUK
B work-programs/426998
suepruu ColHIA U 3BE3]1
3BE3/bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3.IbI
IJIABHOM MOCJIE10BATEIbHOCTH.
57 BHVIDCHHEE CTDOCHIE 3BE3 https://workprogram.edsoo.ru/
yIp P & work-programs/426998
CoBpeMeHHBbIE NPEACTABIICHUS
0 MPOUCXOKACHUU U IBOJIIOIIUN
ComHiia 1 3B€37
Muieunsbiii [Iyte — Hama
lNanakruxa. [lonoxenue u
58 neuxenue CoinHua B https://workprogram.edsoo.ru/
lNamakTuke. ["'anmakTuky. work-programs/426998
UYEpHble AbIPHI B s1pax
TaJaKTUK
Bcenennas. Pa3zoeranue
ranakTuk. Teopus bonpmoro https://workprogram.edsoo.ru/
59
B3phbIBa. PennkroBoe work-programs/426998
n3nydyenue. MeraranakTuka
Heperennsie npo0iaeMsl https://workprogram.edsoo.ru/
60
aCTpOHOMUU work-programs/426998
Kontponbnas pabora
https://workprogram.edsoo.ru/
61 «DNeMEHTHI aCTPOHOMUH U
work-programs/426998
acTpOPU3UKI»
O6o6marouii ypok. Ponb
62 (U3MKU U aCTPOHOMUHU B https://workprogram.edsoo.ru/

9KOHOMHUYECKOMH,

TEXHOJIOTMYEeCKOH, COUAILHOMI

work-programs/426998
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U 3TUYECKOH cepax
NeATeIbHOCTH Y€JI0BEKa

O6o6matomuit ypok. Ponb u
MeCTO (PU3UKHU U aCTPOHOMMH B

https://workprogram.edsoo.ru/

63 1
COBPEMEHHON HayYHOU KapTHUHE work-programs/426998
Mupa
O6o06maronuit ypok. Ponb

64 ¢u3nueckoil Teopuu B 1 https://workprogram.edsoo.ru/
(bOpMHUPOBAHUH MTPEICTABICHHIA work-programs/426998
0 (hu3HUecKOl KapTUHE MUpPA
O6o06maromuii ypok. Mecto
(bu3MUeCcKOil KapTUHBI MUPA B

65 6 1 https://workprogram.edsoo.ru/
OOIIEM DALY COBPEMEHHbIX work-programs/426998
€CTECTBEHHO-HayYHBIX
MPEJICTaBICHUIN O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE

66 R Yy — 1 https://workprogram.edsoo.ru/

e, JICKIp work-programs/426998

UHIYKIUS
PesepBHbIil ypok. OnTuka.

67 0 P P . 1 https://workprogram.edsoo.ru/

CHOBBI CIIEIMATILHON TEOPUH work-programs/426998

OTHOCHUTCJIBHOCTU
Pezepnrblii ypok. KBanToBas

68 (1)1/131/?1(3 3£M6HTH 1 bubmorexa [JOK

' https://m.edsoo.ru/ff0d1784
ACTPOHOMHU U acTPODU3UKHU
OBLIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» ®Ousuka, 11 knacc/ Msxumes I'.J1., byxosies b.b., Yapyrun B.M. nox
pemaxiueit [TappentreBoit H.A., Akimoneproe o6mectBo «M31aTenbeTBO
«IIpocsemenue»

METOJIUYECKHUE MATEPUAJIBI JIsA YUUTEJIA

1. I'".A. Mskuuies, b. b. byxosues, H.H. Corckuit @uzuka 10 k1. ®uzuka 10
kiacc. bazoBblif 1 yriyOneHHBIN ypoBeHb. YueOHUK. MockBa. [Ipocsenienue,
2020

2. I'.A. Maxuies, b.b. byxosues, B.M. Uapyrun ®@usuka 11 knacc. ba3zoBblii u
yrayOJIeHHBIM ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

3. A.IL. PeimkeBuu. COopHuk 3a1a4 o ¢pusuke. Mocksa, [Ipoda, 2005 - 2019 .
4. Coopnuk 3amad 1o ¢pusuke 1ug 9 — 11 kimaccon. CocraButens I'.H. Ctenanosa.
M.: «Ilpocemenuey, 1996 r.

5. I0.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 knacc. [Tocobue nms
o011eo0pazoBatenbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

6. F0.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kmacc. [Tocobue mms
o0mreoOpa3zoBaTenbHbIX Opranu3anuii. ba3oBblil U yriyOneHHbIH YPOBEHbD.
Mockaa. IIpocsemenne. 2017 1.

7. COOpHHK TECTOBBIX 3aJJaHUM I TEMATUYECKOTO M UTOTOBOT'O KOHTPOJIS.
®usuka 10 knacc. M.: «MuaTennekt-Lentp», 2004 r.

8. C.M. Anapromeuknn, A.C. CnyxaeBckuil. Pusuka. « KOHCTpyKTOp»
CaMOCTOATEIBHBIX U KOHTPOJBHBIX paboT. 10 — 11 kmacchl.

9. Ilocob6ue mis yunrteneit. M.: [IpocBemenue, 2010

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

1. XKusas ¢pusuka: odyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html1.
AptemoBa M. H. CniennanbHasi TEOpUSi OTHOCUTENBHOCTH [ DIEKTPOHHBIN
pecypc]/Pexxum noctyma: http://festival.1september.ru/articles/594819/,
CBOOOJIHBIN. 3arJl. ¢ SKpaHa

2. 3opun, H. W. EI'D 2017. ®usuka. Pemenue 3anay. Caaem 6e3 npodiiem!
[Tekct]/H. W. 3opun. — M.: Dkcmo, 2016. — 320 ¢. — (EI'D. Cnaem 6e3 mpobiiem).
— ISBN 978-5-699-89241-9

3. KoHcnekT oTKpbITOTO ypoka 1o ¢uszuke B 11-m knacce "Anp0epT DUHIITEHH.
CrenmanbHasi TEOpUSI OTHOCUTEIBHOCTH" [ DJIEKTPOHHBIN pecypc|/Pexum
nocryma: http://festival.1september.ru/articles/556040/
http://festival.1september.ru/articles/594819/, ceoboanbIii. 3ari. ¢ skpaHa

4. KoHcmiekT ypoka + npe3eHTtanus 1mno ¢puszuke Ha TeMy « OCHOBBI CTIeTIHATBHON



TEOPUU OTHOCHUTEIIBHOCTH» JIJIsl | Kypca TeEXHUKyMa [ DJIEKTPOHHBIN
pecypc]/Pexxum noctyma: http://pedsovet.su/load/73-1-0-8147 , cBoOO gHbBIM. 3ariI.
C 3KpaHa

5. KacesaraoB B. A. ®usuka. 10 ki1.: YueOH. s obmeobpaszopart. yueo.
3aBenieHuit [ Texct]/B. A. KacbsinoB. — 4-¢ u3 ., ucnp. — M.: JIpoda, 2002. — 416
c.. mr. — ISBN 5-7107-5962-7

6. Msaxumes ['. SI. @usuka. 11 knacc: yueb. ams obmieoOpazoBar. yapeKaeHHH ¢
IIPHUJI. Ha DJIEKTPOH. HocuTene: 6a30BbIi U podwt. ypoHu [Tekct]/T'. 5.
Msxkuies, b. b. byxosues, B. M. YUapyrun; noa pen. H. A. [TapdpentseBoit. — 21-

e uz3zl. — M.: Ilpoceemienue, 2012. — 399 c., [4] n. un. — (Knaccuueckuii Kkypc). —
ISBN 978-5-09-026515-7

2. Ypoxku ¢u3uku ¢ ucnoib3dopanueM MHTepHera. http://www.phizinter.chat.ru/
3. @wusuxka.ru. http://www.fizika.ru/

4. dusnka: KoJIeKIus onbIToB. hitp://experiment.edu.ru/

5. ®usuKa: 3IeKTPOHHAS KOJUICKIIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. KaTasnor ccbutok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys

7. becratHple 00yYaronue MporpaMMbl IO (PHU3HKE
http://www.history.ru/freeph.htm

8. Jlaboparopusie paboThl no (puzuke. BupryanpHbie 1abopaTopHbIe paOOTHI.
http://phdep.ifmo.ru

9. Auumarnust pu3UUIECKUX MPoIeccoB 00bsicHeHusMH. http://physics.nad.ru
10. dusnueckas sunuknoneaus http://www.elmagn.chalmers.se/%7eigor
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