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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbIx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareIbHbIC POTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
uxX (Qu3uke Ha 60a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allii MEXIPEIMETHbIX CBs3€d (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (PU3UKH Ha YPOBHE CPEHEro o0IIero oopa3oBaHusl, INIaHUPyEMbIe
pe3yibTaThl OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHEIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI 0 r0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJYYEHHs] HOBBIX MATEpHAJOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHbI
MUpa oOydJaromuxcs, B (OpMHpOBaHME YMEHHMM MNPUMEHSITh HAY4YHBIH METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeHETo 00111ero 00pa3oBaHusl IOJI0KEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0BbeIMHEH BOKpPYr (u3MyUecKux Teopuid. BenymuM B Kypce sBIseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoiaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMYECKHX NPWIOKEHUN H3yYCHHBIX
TEOPHUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJIE, TPAHULAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YYarolUXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOMIUN CIUCOK YYEHHYECKHUX MPAKTHUYECKUX PaboT.
Bbljenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS W OCHalleHHsl kKabuHeTta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYarolIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSIeTCs PeIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pazlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUW M MPOIECCOB B OKPYKAIONICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIU IS CUTyallid MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MmaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbli YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOnHeTa (PU3MKM WIM B YCIOBUAX HHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKUX MTPAKTUYECKUX Pa0OT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
(byHITaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOpPYAOBAHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMHU TEJIIMH U3y4CHUs] PUZUKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

e (opmupoBanue wuHTEpeca W CTpeMJICHUS OOYYArONIMXCS K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (popMUpOBaHHE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TuX 1elield oOecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 00IIero o0pa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAsl MEXaHUKY, MOJEKYISIpHYIO (U3HKY,
ANIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOEHHE CHOCOOOB pELIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHWPOBAHMSI U INPOBEACHUS
$u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEI0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIINUXCS.



COJAEP XAHME OBYUYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3kcriepuMenTa u TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusmke.

MognenupoBanue (uU3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
Clio)keHue nepemMenICHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMuTEIbHOE YCKOPECHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue NBMKEHUMN € UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [puniun cynepno3unuu cui. Bropoii 3akon HeroToHa 11
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, cKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomaoi



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxXpaneHus 6 MexaHuKe

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CHUCTEMbl MaTEPHAIBbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KUHETUYECKOUN YHEPTUHU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedopMUpOBaHHON NpyxkuHBL. [loTeHIManbHas s3HEprus Tena BOJIU3U TOBEPXHOCTH
3emu.

[loTeHnmanbHble U HENOTEHUMANbHble  Ccuwibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C K3MEHEHUEM MEXaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHMEM MEXAHMYECKOW IHEpruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEMIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHUYecKue yCTpOWCTBA H NPAKTUYECKOE MPHUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe mMyTEéM TpeHus (BUICOEMOHCTPAIIHS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTaJUIM3anus. Y ienbHast Teriora miasineHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHuYecKue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS! COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npyu moHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUUeCcKuil 3apsa. JIBa BU1a 3JEKTPUUECKUX 3aPSI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHuumn



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun anekrpocraTudeckoro nojs. [lorennuan. PazHocTh moTeHIMAIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHICHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUHUAMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3amyeckas BEIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKAss  JAMCCOLMALINS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTATEIb BHYTPEHHEIrO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUIWH. [I[puHIIMI Cynepno3uIny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKOMW. KapTWHa NMHUNA MAarHUTHOM HWHIAYKUIHM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne aneKkTpoMarHMTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOM
WHAYKOUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIEHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza xoseOaHUI.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJACTBE IJEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJIeOATENbHONM CUCTEMBI (MPYKUHHBIA WITU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanre 3aBUCMMOCTH TEPHOJIAa MalbIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanue MEPEMEHHOT0 TOKA B LIENN U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUyiMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
HUuTtepdepenius u udppaxius MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3MU U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBI0 TUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuui sxkcnepumenm, nabopamopusie pabomol

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHUS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akOHbI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTUMK, COJIHEUHAas OaTapesi, CBETOUO.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMOoecTBYs. EAMHCTBO (GU3HUYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpajdbHBIM Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapus U SIPKHUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOU KapTHHE MHpPa, poJib GU3UUECKONM TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3o0Boro ypoBHsS B 11 kimacce oCyiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUmoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEYHTH TOCTIDKCHHE CICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOIKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YarOIIUXCA PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA W OMbBITA JECITEIBHOCTH B MPOILIECCE Pealu3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHu3alIiy;

YMEHUE B3aMMOJECHCTBOBATH C COUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PAKTIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEpPEC K pa3IMyHbIM cdepam npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSKEHUU BCEH KU3HH,

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpMHPOBAHHOCTh JKOJOTMYECKOW KYyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO pa3BUTHS YE€JIOBEUECTBA,;

paclIMpEeHrUe ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4YeHUS! (PU3BHKHU OCYIIECTBIIATH POEKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LEMU JCATCIBbHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTHKCHMUS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl C Y4ETOM aHaliM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHE MPH PEIISHUH )KH3HSHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue JAeiicTBHA.



BJIAJETh HAy4YHOW TEPMUHOJOTUEHN, KIIFOUEBBIMH NOHATHSMU M METOJAMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIE0BATEIbCKON U MPOSKTHON ACSITENIbHOCTU
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyYMEHTHI U1 JOKa3aTEIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOMU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acThb
KU3ZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (U3HUECKOTO COJCpKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJH3,
CUCTEMAaTH3alMI0 U WHTEPIpPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (popm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUMA B PELIEHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e30IacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaueHMsI HTHPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMpPAsi ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYILIECTBIISAThH OOIIEHNUE HA YpOKax (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBUU C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLIEHUBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaH bl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepCaJbHbIE yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO HJPYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedJeKkcuu KaKk  OCO3HaHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pElLIeHHS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHIKEHHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OLINOKHU.

B npouecce TOCTHKEHHS TIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTPAMMBI I10
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJIEKT, Ipeanoiararoun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHU, BKIIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHUE, BUJETh HANPABIECHUS PA3BUTHUA COOCTBEHHOW AMOIIMOHAIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMH3M, WHHIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh YMOLIMOHAIBHOE COCTOSIHHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICUCTBHE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
WCIIApEHHUE, KOHJEHCAIMS, IUJIABJIICHHE, KPUCTAILIM3AlUs, KUIECHHUE, BIAXXHOCTb
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXK/y MapaMeTpaMu COCTOSIHUA Ta3a B M30MPOLIECCax, JJIEKTpU3aIus Tell,
B3aMMOJICHCTBHE 3aPs/IOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (HU3UUYCCKHUE BEITMYMHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHAIbHAS SHEPIusi, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU TPABUIBHO TPaKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYMH, WX OOO3HAYECHUS W EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrUsl XaOTHYECKOrO JBIXKCHUS MOJICKYJ, CPeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHUs W EAUHUIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE M0JIe, HANPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UYECKHUE TMPOIECChl U SBIICHUS, UCIOJIBb3YS (PU3NUECKHe
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KyroHa, mpu 3TOM pasiuyaTh CJIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIHITHI ICUCTBYS MAIITUH, MPUOOPOB M TEXHUIESCKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUA U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3HUECKUX BEITUINH B BUJIC
TabnuI 1 TpauKOB, ACIIaTh BHIBOJBI ITO PE3yJIbTaTaM UCCICIOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEIACHUU UCCIEIOBaHUN B
paMKax y4eOHOTro OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITGI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOaUMBIC NI €€ PEIICHUS, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUESCKOW BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN M TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJYYEHHOM W3 Ppa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHCHHUE ITPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

WCITIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHuss OE30MAaCHOCTH TpPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH



YCTPONCTBAMH, JIJIi COXPAHEHUS 37J0POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNme C BBHIIOJIHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aA€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE pacCMaTpUBAEMOMN MPOOJIEMBI.

K xoniy o0yuenus B 11 kiacce npeMeTHbIE PE3yJIbTaThl HAa 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO sifjpa MpU PEHICHUU (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOJSpU3alMs CBETa, JHUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  TPOBOAUMOCTh  PA3IMUHBIX  Cpela) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CWUJia JIMH3bI, MPU OMUCAHUM TPABUIHLHO TPAKTOBATH (PU3UUYECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUUUHAMY,



OMUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uUCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

OTIPEJICNISITH HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOJIHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPHU 3TOM
dbopmyIMpoBaTh MpoOIEMy/3a/1ady ¥ THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTAHOBKY U3 MPEIJI0KEHHOTO 000py10BaHUs1, TPOBOJUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISThH MPSAMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PM3UYECKUX BEJIMUUH C UCTIOJIb30BAHUEM TPSIMBIX
W3MEPEHUN: TIPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJbTAThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAC TAOMUI[ U TpaduKoB,
JIeJIaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJlaun



BBIOMpaTh (PU3UUYCCKYIO MOJCIb, BBIICIATh (DHU3UUECCKHE BEITUYHHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PacCyKICHHI C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

WCIIOJIb30BAaTh ITPH PEIICHUH YICOHBIX 3a/1a4 COBpEMEHHBIC HH(POPMAIIHOHHBIC
TEXHOJIOTUH IS TTOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIMK U TPEACTABICHHUS
y4eOHON W HaydyHO-TIOMYJIAPHOW HHMOPMAIMK, TOTYYCHHOW |3 pa3IMYHbIX
UCTOYHUKOB, KPUTHYCCKU aHAJTU3UPOBATH MOJIyd4aeMyt0 HH(GOPMAIIHIO;

OOBSCHATh TPHHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOM KU3HU JIIS
oOecrniedyeHrss OE30MACHOCTH TMPH OOpalieHUW ¢ TPHOOpaMH U TEXHUYCCKUMHU
YCTPOMCTBaMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHIECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, pPAaMOHAIBHO paCHpelensaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHUBACMON TIPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Konrpouabnsie IIpakrnyeckue (iup )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.2 7
Hlunamika https://m.edso0o0.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edso0.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubnnorexa [IOK

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

33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmumoreka [IOK
' ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
4.1 1
UIeKTpOCTATH 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 25eKTpUYecKuil TOK. TOKU B 12 bubnnoreka [JOK
' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (uitpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHTHl KBAaHTOBOM ONTHKHU 6 bubmorexa HOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;Ifg;&?:;zgrouﬁfﬂcgk
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o6arolee TOBTOPEHUE 4 ESSSH;I&T:;EL Erou/IiMlcQ?c
Hroro no paszneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

nmajgeHust

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hcnoan3yemoe uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0opynoBanme oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
dusuka — HayKa 0 IpUPOJE.
1 Hayunrie MCT(}),K Bl nofHapHIfﬂ 1 1 bubnnorexa [IOK
¥ A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero MuUpa
Poab u mecTo pusuku B
OPMHUPOBAHUH COBPEMEHHOU
2 I(Eap HOI:TI KapTHUHEI lvil a, B 1 bubnmorexa [TOK
v pu ba, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATeTbHOCTH
monen
MexaHHU4uecKOe OBIKEHUE.
OTHOCHUTENBLHOCTD
3 MEXAaHUYECKOTr'0 IBUKEHHUS 1 bubnnorexa [JOK
A ) https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6muoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bu6muoreka [JOK
MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
CB0OOIHOE TafieHUE.
bubnunoreka LIOK
6 Yckopenue cBOOOTHOTO 1

https://m.edsoo.ru/ff0c39cc



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

KpuBonuneiinoe 1BUXEHHUE.

Becsl
JJIEKTPOHHEIE,
IITaTUB
J1a0OpaTOPHEIH ¢

JKaTCIIEM
7 JIBrb>keHUE MaTepUalIbHON TOUKHU ilill){a;oi:m,, buGnuorexa [IOK
https://m.edsoo.ru/ffOc3ada
0 OKPY>KHOCTH HUTD, JICHTA
MEpHasi, JINCT
Oymarw, Tpy3,
3JIEKTPOHHBIN
CEeKyHIOMED
[IpuHUKIT OTHOCUTENBHOCTH
8 lNanunes. MuepuuanbHbie bubmmoreka [JOK
cuctembl otcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
Macca tena. Cuina. [lpunnun
9 cynepnosunuu cuil. Bropon bubmuoreka [IOK
3akoH HbroToHa i https://m.edsoo.ru/ffOc3be8
MarepuaibHON TOUKU
10 Tperuii 3akon HerotoHa s bu6mmoteka IIOK
MaTepualbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOT'O TATOTEHHUS.
11 Cuta Tsoxectu. IlepBas bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnmnorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument Jlepe-
13 TpeHus. Cuiia COpOTUBICHUS BSIHHBIH OpYCOK, bu6nuorexa [IOK

Ipu ABUKCHUU TCJIA B JKUJIKOCTHU
WUy ra3c

Ha0op rpy30B,
MeXaHHUYeCcKast

https://m.edso0.ru/ff0c3f76



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

CKaMbsl, JMHAMO-
METp

14

ITocTynarensHoe u
BpALLIATEIIBHOE JIBUKEHHUE
a0COFOTHO TBEPIOTO TeTa.
MowmeHT cusl. [lnedo cuiel.
VYcoBus paBHOBECHUS TBEPIOIO
Tena

bubnunorexa LIOK
https://m.edsoo.ru/ff0c41a6

15

16

17

18

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MAaTEPHUAIIbHBIX TOYEK.
Nmnynbsce cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE

PaboTta 1 MOIITHOCTH CHJIBL.
Kunetnueckas sHeprust
MaTepuaIbHOI Touku. Teopema
00 M3MEHEHNH KUHETHYECKOI
SHEPTUHU

IToTeHunanbHas HEPTHUs.
IloTeHunanpHas 3HEPIUsl yIpyro
ne(popMHUPOBaHHON NPYKUHBIL.
[TorenmuanbHast SHEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU

IToreHnnuanbHbIe U
HeIoTEeHIMaIbHBIE CHIIBI. CBS3b
paboThI HEMOTEHIIUATHHBIX CHIT
C U3MEHEHHEM MEXaHHUECKOM

Hunuuape! meTan-
JUYecKue (aio-
MHUHHEBBIN U
CTaJbHOM), HUTH,
IJIACTHIINH, [ITa-
THB 1abopatop-
HBIU C JiepKare-
JIeM, JIMHEeKa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4502

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHsI MEXaHUIECKOH
SHEPTUH

19

Jlaboparopnas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM dHEPTHH Tella Ha
MpPUMEPE PACTHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas padora no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHoBCKOE
nskenue. Auddysus

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUS U
B3aNMOECHCTBHS YaCTHI]
BemecTBa. Moaenu cTpoeHus
ra3oB, )KHJAKOCTEW U TBEPABIX
Tel

23

24

Macca monekyn. Konuuecto
BenrecTna. IlocTosHnas
ABorazipo

TemoBoe paBHOBECHE.

Temneparypa u €€ u3sMepeHue.
[IIxana temnepatyp Llenbcus



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

Wneansueiii raz B MKT.

bubnunorexa LIOK

25
OcnoBHoe ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak
Mepa CpeIHEN KHHETUYECKOU
26 SHEPTUH JIBHXKCHHS MOJICKYJT Bubmiorexa HOK
v https://m.edsoo.ru/ffOc511e
YpaBHenue Menpeneena-
Knaneiipona
JlaTuuk maBiaeHMS,
JaT4YUK TeEMIIepa-
TYpBI, IITaTUB, CO-
97 3akoH JlanbpToHa. ["a3oBbIe CY/I JUISL IEMOH-
3aKOHBI CTpaliK Ia30BbIX
3aKOHOB, HACOC,
CIIUPTOBKA,
JIMHEHKa
I[aT‘II/IK JaBJICHHA,
JaT4YUK TEMIIepa-
TYpBI, IITATUB, CO-
JlaboparopHnast pabota CYJL IS IEMOH-
28 «HccnenoBanue 3aBUCUMOCTU CTpAIIVH Ta30BBIX
MEXy IapaMeTpaMu COCTOSTHHS 3aKOHOB, JINHE-
Pa3peKEHHOTO ra3a» Ka, cocy] ¢
TEIIION BOJIOM,
COCY/I C XOJIOI-
HOM BOJION
N3omnponeccel B U1€anbHOM Tra3e
bubnunorexa LIOK
29 U ux rpaduyeckoe
https://m.edsoo.ru/ff0c570e
MIpEeACTaBICHUE
JlaTamk
Buytpennsis sneprust bubnuorexa [JOK
30 TEMIIEpPATypHI, JBE

TepMOI[HHaMquCKOfI CHUCTCMBbI U

JIOCKH, JIBE

https://m.edsoo.ru/ff0c5952



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

CII0cOOBI €€ H3MEHEHUS.
KonnyectBo TeioTsl 1 pabora.
BHyTpeHHsIst sHEprHs
OJIHOATOMHOT'O HJI€AJILHOIO ra3a

CBHUHIIOBEBIC ILJ1a-
CTHHKH, MOJIOTOK

31 Bune! Teronepeauu buGnuorexa [IOK
a pe https://m.edsoo.ru/ff0c5¢c36
VY neapHas TEMIOEMKOCTD
32 BemecTBa. KonnuecTBO TEMIOTHI bubnunoreka LIOK
MpHY TeIuionepeaaye. https://m.edsoo.ru/ff0c5c36
AabaTHBIN MpoIecc
IlepBEIil 3aKOH TEPMOTUHAMUKHA
33 u 61;0 I I/IMeHeHI/IIe) K Bubmorexa HOK
p https://m.edsoo.ru/ffOc5efc
H30IpoIieccam
HeoOpaTtumocTh IIpoOIeccoB B
34 pu (I: e. Bropoii I;)aII(IOH bubnnorexa [IOK
PHPOAE. p https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKH
35 [Ipunuun nevictus u K11/ bu6nmorexa LIOK
TEIIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJOrH4ecKHe MpoOIeMbl
TETIOIHEPTETHKH
O0001aroIIHNi YPOK
38 «MOJ‘II;IK nlsl{l Haj}[]p ¢du3uka bubmmorexa [JOK
yip ' https://m.edso00.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKH
KonTponbHas pabota mo Teme
39 «MonekynspHas pU3uKa. Bubmmorexa [IOK

OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6a50



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
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https://m.edsoo.ru/ff0c6a50

[TapoobpazoBanue u

bubnunoreka LIOK

40 Eiizzizaum' Henapertue i https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS ¥ OTHOCUTENbHAS Hartuic Temriepa-

41 BIAKHOCTD BOBIYXA. Typsl, TepMometp,  bubanoreka [JOK
Hacenuerssrii nap MapJ'Ii[, cocyn ¢ https://m.edsoo.ru/ff0c64d8

BOJOH

TBépnoe Teno.
Kpucrammmaeckne u amophHbIe Mojenu

42 Tena. AHU30TPOIHS CBOMCTB kpucrauimyeckux | buonuoreka [IOK
KpuctamioB. Kuakue PELIETOK: amas3, https://m.edsoo.ru/ffOc65f0
Kpuctajuibl. COBpeMEHHbIE YTTICKHCIIBIH ra3
Marepuabl
[InaBneHue M KpUCTATUIU3ALIMSL.

43 VY nenpHas TEIIOTA TIJIABICHUS. bubmmorexa [IOK
CyGmmmars https://m.edsoo.ru/ff0c6708

bu6nmorexa LIOK

44 YPaBHEHHE TEILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tel.

45 OnekTpuueckuii 3apsia. [[Ba bubmmorexa [IOK
BIJIA SMEKTPUUECKUX 3apAIO0B https://m.edsoo.ru/ff0c6bcc
[IpoBOoIHMKH, AUDTIEKTPUKH U

46 MOJIYTIPOBOTHUKH. 3aKOH bubmuorexa [IOK
COXPAHEHUS JICKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiaa
B3anmoneicTeue 3apsioB.

47 3akoH Kynona. Todyeunslii bubmmorexa LIOK

BJIEKTPUYECKUM 3apsi

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsioxk€nnocTtb
3neKTpudeckoro noiis. [Ipunnun
CYNEPIIO3ULINU JIEKTPUUECKUX
nojei. Jlunuu HanpsKEHHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6df2

49

Pabora cui
3JIEKTPOCTATUYECKOTO MOJIS.
Ilorennuan. PazHocts
MMOTSHIINAJIOB

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6f00

50

[IpoBOAHMKY U TUANEKTPUKH B
JIEKTPOCTATUYECKOM TI0JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnexTpoémkocTs. Konnencarop

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEPTUs
3apsHKESHHOTO KOHICHCATOPa

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaboparopHnast pabota
"U3mepenue 351eKTpOoEMKOCTH
KOHJIeHcaTopa"

[Ipunin nercTeus u
IIPUMEHEHHNE KOHEHCATOPOB,
KOIMPOBAJILHOTO arlrapara,
CTPYHHOTO IIPUHTEPA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3emIleHue AJIeKTPOIpruOOpPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
TTocTosuubi TOK. CHila TOKa.

JaTtuuk Toka, nat-
YUK HapsSKSHUS,
pe3ucTop, peo-



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

Hanpsokenne. ConpoTuBieHue.
3akon OMa Jy1s ydyacTKa 1enu

CcTaT, HCTOYHHK
IIUTaHWsA, KOM-
IIJICKT IPpOBOAOB,
KIIIOY

ITocnemoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
COCJIMHECHHE MPOBOIHUKOB.

JlaTumk TOKa,
JaTYUK
HanpspKeHUs, aM-
epMeTp IBYX-
MpEeETbHbIH,

bubnunoreka LIOK

56 0.5 BOJIBTMETP ABYX-
JlaGoparopHnas pabora P . v https://m.edsoo.ru/ff0c74f0
IIpEACIIBbHBIN, pe-
«/3y4eHue cMeranHoro SHCTOPBI, HCTOU-
COCJIUHCHHS PE3HCTOPOBY HUK TIHTAHuS,
KOMILJIEKT MTPOBO-
J0B, KJIIOY
JlaTumk TOKA,
JaTYHUK Ha-
HpSOKEHUS, am-
MepMeTp JIBYyX-
PaboTa 1 MOIIIHOCTH peiebHbII
57 SJIEKTPUYECKOr0 TOKA. 3aKOH . : bubnmorexa HOK
. BOJIETMETP JIByX-
P . https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna npeenbHbIH,
JIaMIIOYKa, UCTOY-
HUK IIUTaHUA,
KOMIIJICKT HpOBO'
JIOB, KJIFOY
3akon OMa ISl TOTHOI Harunk Toka,
o o JAaTYUK Ha-
(3aMKHYTOI) DJIEKTPUIECKOU
NPSOKEHMSI, aM- bubnunorexa LIOK
58 neriu. KopoTkoe 3aMbIkanue. 0.5

JlaGopaTopHas pabota
«H3mepenne D/1C ucrtounuka

nepMeTp IBYX-
NpeJeabHbIHN,
BOJIETMETP JIBYX-

https://m.edsoo.ru/ffOc7ae0



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

59

60

61

62

63

64

TOKa U €r0 BHYTPEHHETO
COIPOTHUBIICHUS»

DJeKTpOHHAas MPOBOAUMOCTh
TBEPIBIX METAILIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoOBOIMMOCTh

ONEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX
COOCTBEHHAs ¥ MpUMeECHas
npoBoauMocTh. CBoiicTBa p—N-
nepexoja. [lonmynpoBogHukoBbIe
PUOOPHI

DNEeKTpUYECKHl TOK B
pacTBOpax M pacriiaBax
31EKTPOJIUTOB.
DNeKTpoNIuTHYECKast
JTrcconnanus. JIeKTPOIN3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Monnus. I1mazma

DnexTpuueckue nprudopsl U
YCTPOMCTBA U X NPAKTUUECKOE

npeJenbHbIN, pe-
3UCTOP, HICTOYHUK
MUTaHUSA, KOM-
TUIEKT MMPOBOJIOB,
KIIIOY

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

but6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMmenenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

65 O6o06maromuit ypok 1 bubnmnoreka HOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Qnektpocraruka. [locTosTHHBIN
ANEeKTpUYecKuil ToK. TOKHU B

66 A3JTMYHBIX Cpeliax» 1 bubmorexa HOK
P . per https://m.edsoo.ru/ffOc8a8a
/Bcepoccuiickast IpoBepOvHast
paboTa mpu NIpOBECHUH Ha
OyMa)KHOM HOCHUTEIe
PesepBubiii ypok. KonTposbHas

67 a6012a 1o TZl\p/Ie ’ 1 bubmmorexa [JOK
}? " https://m.edso0.ru/ff0c8c56

DneKTpoAuHAMUKA
PesepBHbIit ypoK.
68 O60g aro }II/IpITI OK 110 TeMaM 1 bubmorexa HOK
HHATOTHIH YP https://m.edsoo.ru/ff0c8f6c
10 kiacca
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka
Bcero

ITocTossHHBIE MarHUTHI U UX
B3auMOJCHCTBIE. MarHuTHoe

nosie. Bektop MarHuTHON 1
WHAYKIUU. JIMHUM MarHUTHON
WHIYKIIUU

MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3aumoneiicTBre MPOBOTHUKOB
C TOKOM

JlaGopaTtopHnast pabota
«3y4eHre MarHuTHOTO MOJIS 1
KaTYIIKH C TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmepa. JlabopatopHas pabora
«Uccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM»

JleficTBHMEe MarHUTHOTO II0JIS Ha
JIBIOKYIIYIOCS 3apSKEHHYIO

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

HUcnoan3yemoe
o0opynoBaHue

Habop nns
JIEMOHCTpPAIINH
MAarHHATHBIX ITOJIENH

JlaT4uK MarHuTHO-
T'0 TIOJIST, TOCTOSTH-
HBIA Mar"mr 110-
JIOCOBOM

Hatunk
MarHUTHOTO TTOJIA,
JIBa IITaTUBA,
KOMILJIEKT TIPOBO-
JIOB, UCTOYHHK TO-
Ka, K04

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

yactuny. Cuna JlopeHua.
Pa6ota cuiel Jlopenna

ONEeKTpOMarHuTHAsE HHIYKIIMSL.
IToTok BEKTOpa MarHUTHOMN
unaykuuu. J/C uaaykuu.
3aKOH 3JIEKTPOMAarHUTHOU
unaykuun Papanes

JlaGopaTtopHnast pabora
«HccnenoBanue sBICHUS
AIEKTPOMArHUTHOW MHITYKITUI

JlaTuuk Hampsoxe-
HUsl, JATYUK Mar-
HHUTHOTO TOJIS,
JIMHEHKA, KaTyll-
Ka-MOTOK, [TOCTO-
SIHHBIH 1TOJI0CO-
BO MarHur, Tpyo-
ka u3 [1BX,
KOMIUIEKT MPOBO-
JI0B, TITATUB C
JepKaTenemM

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

NunykTtuBHOCTS. SIBIEHNE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEePrust
MarHMTHOT'O TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE
nojue

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

TexHu4eckne ycTpoicTBa U ux
IIPUMEHEHHNE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
JJIEKTPOJIBUIaTelb, YCKOPUTEIU
AJIEMEHTApHBIX YACTHII,
WHIYKIMOHHAs I1eYb



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

Ob6o06maromuit ypox

bubnmoreka [JOK
10 «MarHuTtHoOE ToJ1e. 1 1
https://m.edsoo.ru/ff0cab82
DJIeKTpOMarHuTHasK WHITYKITUS
KonTtponpHast pabora o Teme
bubmuorexa [JOK
11 «MarsuTHoe MoJe. 1
https://m.edsoo.ru/ff0cad58
DNEKTPOMArHUTHAS] WHTYKIIHS
CB006OIHbIE MEXaHUYECKHE Harunk
K -
KoJjeOaHus. ['apMoHUYeCcKre YCKOpCEHHUA, HTa
THB C KPEIIEXKOM, bubnuorexa [JOK
12 Kosie0aHusl. YpaBHEHUE 1
. HabOp TPy30B, https://m.edsoo.ru/ffOcaf06
TapMOHHMYECKHUX KOJICOaHUH.
HUTB, HA0OP TIPY-
[IpeBparnieHue 3Heprun KHH
JlaGoparopHas paboTa Harami
YCKOpEHHs, 11ITa-
«HccnenoBanue 3aBUCHMOCTH
o THUB C KPCIICIKOM,
13 neproja MajbIxX KoJeOaHui 1
HaOOp Ipy30B,
rpy3a Ha HUTH OT JIJIMHBI HUTH U
HUTB, HA0OP TIpY-
MaccChI Tpy3a» KHH
KonebarenbHblit KOHTYD.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHus B UCATHHOM
14 KOJieOaTeIbHOM KOHTYpE. 1 bubnmuorexa [JOK
AHaNOTUs MEXY https://m.edsoo.ru/ffOcb820
MEXaHUYECKUMH H
AIIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMHU
®opmyna Tomcona. 3akoH
15 COXpaHEHUsI SHEPTUH B 1 bubnnoreka [HOK

UICATbHOM KOJIE0aTEIbHOM
KOHTYpE

https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

21

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. Beinyx1eHHBIE
3JICKTPOMArHUTHBIC KOJICOaHUS

IIepeMeHHBIH TOK.
CunycouanbHblil IEpEMEHHbIN
TOK. MOIITHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JEICTBYIOIIEE 3HAYCHUE CUITBI
TOKA U HaIPSHKEHUS
Tpancdopmarop.
[Tpon3BoaCTBO, Tepeava u
noTpebIeHue dMEKTPHUUECKOM
SHEPrumn

YCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIYECKOTO
3BOHKA, TEHEPATOPA
[IEPEMEHHOT0 TOKA, JINHUN
3JIeKTponepeay

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynsTypa nenonb3oBanus
AJIEKTPO3HEPTUHU B
MOBCETHEBHOW KU3HU
MexaHnueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKkopocTb pacnpocTpaHEHUsS U

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3BYKa.

22 I'pomkocTs 3Byka. BricoTa ToHa. bubmmorexa LIOK
https://m.edsoo.ru/ffOcccOc
TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa LHOK
https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTOCBSI3U U
24 TeneBuieHus. Pa3Burue cpenacTs
cBs3u. Paguonoxarnus
o5 KonTtponsHas pabora bubmmorexa [IOK
«KomnebaHus 1 BOJHBI https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
26 pacnpocTpaHeHue CBETa B bubnuoreka [IOK
OAHOPOJHOM cpene. ToueuHslid https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI
97 oTpaxkenus ceera. [loctpoenue bubnmnorexa [JOK
N300paxKeHH B MIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue creta. [TonHoe
08 BHYTPEHHEE OTPAKEHUE. bubnuorexa [IOK
[IpenenpHbIN yroJ MoJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
JlaboparopHas paboTa
29 «I/I3Mipeﬂl;e HolicarsaTen;I nggg;zﬁ;c bubmmorexa [JOK
cBeTa HA https://m.edsoo.ru/ffOcd67a

MMPCIOMJICHUA CTCKIIA»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

3,5 B, HICTOYHUK
MIUTaHUSA, KOM-
TUICKT IIPOBOJIOB,
IIeIeBas aua-
¢parma, momyuu-
JIMHAP, TUTAHIIET
Ha TUIOTHOM JIHCTE
C KPYTOBBIM
TPAaHCIIOPTUPOM

30

JIunsel. [Toctpoenue
M300paXCHU B JIMH3E.

dopmyiia TOHKOH JHH3BI.

YBenuueHue JUH3bI

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

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKCHUI B JIMH3AX»

Ocserurens ¢
HCTOYHUKOM
cBera Ha 3,5 B,
HACTOYHUK IUTA-
HUS, KOMITJIEKT
IIPOBOJIOB, IIIeje-
Bas tuadparma,
SKpaH CTalbHOM,
HaIpaBIISAIoIas ¢
HU3MEPUTEIBHON
LIKaJION, cobupa-
OIIINE JTUH3BL,
pacceuBaromas
JIMH3a, ClIaig
«Mogens
peIMeTa» B
peiitepe



https://m.edsoo.ru/ff0cdd1e

Hucniepcus cBera. CiiosXHbIM
cocraB Oenoro ceta. L{Ber.

Komrrext mis

32 JlaGopaTopHnas pabota HPaKTUKYMa 110
«Habmonenue aucnepcun orruke Hay-Pa
CBETa»
HNureppepennnus csera.
33 Hud pa(i I1)/151 cBeTa bubmorexa OK
paxi o https://m.edsoo.ru/ff0ced22
JudpaxknuonHas pemeérka
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U
35 YCTPOMCTBA U YCIOBUS MX
0€30MacHOr0 NPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKHU. bu6nmoreka [JOK
[TocTynaTel cnenuanibHOM https://m.edso0.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTETBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeJIEHUE bubmmorexa [TOK
P ] https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIlEeHUE JUTUHbI
DHeprus 1 UMITYJIbC
38 PEAATUBUCTCKOMN YaCTULIBI. bubnnorexka [JOK
CBs13b Macchl ¢ SHEPTUEN U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHsI ITOKOSI
KonTponbhas pabota «OnTuka.
. bubnmuorexa [JOK
39 OCHOBHI CHIEIHATTFHON TEOPUHU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otonsl. opmyiia [1nanka.

bubmuoreka [JOK

40
DHeprus U UMIyJIbCc poToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEIOBAHUE BuG 10K

nOINOTEKA

41 .0 A.T.

Porosexra. OmerTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl GoTordhdexra.

42 VYpaBHeHue DUHIITEIHA 1151 bubnnoreka [JOK
dororddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» porodaddexra
Hasnenue cera. OnwiThl I1. H.

43 JlebeneBa. Xumuueckoe bubmorexa LIOK

AR, https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA
TexHuyeckue ycTpoicTBa u
MPAKTHYECKOE IPUMEHEHHE:

44
dboTorneMeHT, POTONATUHK,
CoNTHE4Has OaTapesi, CBETOUO/T
Pemenue 3agad mo reme

45 «OneMeHTEI KBaHTOBOM bubmorexa HOK

https://m.edsoo.ru/ff0d0302
ONTHUKHN»
Mogens atoma Tomcona.

46 OmneiTer Pesepdopaa mo bubnuorexa [JOK
PACCESTHUIO 0-HaCTHII. https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToMa

bu6mmorexa [IOK
47 IT b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0dOafa
N3nyyenne u noraonieHme
48 (OTOHOB MpH TIEPEXOJIE aTOMa C bubnnoreka [HOK

OJIHOTO YPOBHS JHEPruu Ha
Ipyroui. Buasl criekTpos

https://m.edsoo.ru/ff0d0afa



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

49

50

BonHoBbIE CBOMICTBA YaCTHII.
Bosnbl ne bporins.
KopnyckyinsipHo-BOJIHOBO#
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpbITHE PAIUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
ONPEIETICHUIO COCTaBa
PaANOAKTUBHOIO U3JTYYECHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

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

51

CaoticTBa anbda-, 6era-, ramma-
n3ny4yeHus. Bousaue
PaJIMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Mzotomnel. Anbda-pacma.
ONEeKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ['amma-uzinydenue

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

53

DHeprus CBsi3M HYKJIOHOB B
anpe. SlnepHsle peakuum.
SAnepnslii peaxtop. [IpoOnemsl,
NEPCIEKTHBBI, SKOJIOTUIECKHE
ACIIEKTBHI SJIEPHOM IHEPreTUKU

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

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOJI0/IEHUS 1 pEerUCTpaliu
3JIEeMEHTapHBIX YaCTHII.
Kpyrastii cton
«DyH1aMEHTAIbHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMoiericTBusl. EquHCTBO
(U3UYECKON KapTUHBI MUPaY

55

DTanbl pa3BUTHS ACTPOHOMUH.
[IpuxnagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOrO
Heba. Co3Be3ausi, spKue 3BE3bI,
IJIAHEThI, UX BUAUMOE
nBuxeHue. ComHeyHasi cuctemMa

56

Comnune. Conaeynas
aKTUBHOCTH. VICTOUHUK sHEprUn
CoJHia ¥ 3B€31

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
TJIAaBHOM MOCIIE0BATEIILHOCTH.
BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE TPEICTABICHHUS O
MIPOUCXO0KIEHUH U SBOJIIOLIUU
ConHua u 3B€31

58

Mnineunsii [Iyte — Hama
I"amakTuka. [lonoxenne n
nerxenne ConHna B ["anakTuke.
lNanmaktuku. YEpHbIE ABIPHI B
AJpax TrajJakKTUK

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbuioro
B3pbIBA. PenmukToBOE
u3ny4yeHue. MertarajiakTuka




60

Hepemennsie npobiaembl
aCTPOHOMUH

61

62

KontponsHas padora
«OIJIEMEHTBI aCTPOHOMMH U
acTpOHU3HKIY

O6o06maromuii ypok. Posb
(U3UKH U aCTPOHOMHUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U 3THYECKOU chepax
JIeITEeIILHOCTH YeJIOBEKa

63

64

65

66

O6o6maromuit ypok. Posib u
MecTO (PM3UKHU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nueckoil Teopun B
(bOpMHpPOBAHNY TIPEICTABICHUI
0 (pusmveckol KapTUHE MUpa

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUHN O IPUPOJIE
PesepBHbIil ypok. MaruutHoe
noJie. JJIEeKTpOMarHuTHas
WUHIYKIHS




PesepsHblii ypok. OnTHka.

67 OCHOBHI CTICITUATBHON TEOPUH 1
OTHOCUTEILHOCTH
Pesepuriii ypok. KBanrosasa
68 q)HSIfKa ngMeHTBI aCTPOHOMHHU 1 bubmmorexa LIOK
’ R https://m.edsoo.ru/ff0d1784
U acTpoU3nNKu
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YUYEBHO-METO/IMYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» ®usmka, 10 knacc/ Msikumes I'.., Byxosnes b.b., Cotrckuit H.H.; mox penakuueii
[TapdentpeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnieHne»

» ®duswnka, 11 kiracc/ Mskumes ['.J1., byxosues b.b., Hapyrun B.M.; non penakuueit
[TapdentbeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnienne»

1. Iunakrrueckue matepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBO «/Ipodar, 2014.

2. TemaTrueckue KOHTPOJIbHBIC M CAMOCTOSATEIbHBIC padoThI Mo ¢usuke 11 kmace /
O.N.I'pomueBa. — M.: M3narenbcTBO «IK3amen», 2012.

3. 3apanus obpaszoBarenpHoOro nopraia Pemy EI'D

4. COOpHUK 3aJJaHU{ U CaMOCTOATENbHBIX padoT « ®usuka 10», JI.A. Kupuk, 10.1./Iuk-
M.: Unekca 2012.

5. PeivkeBud A.Il. ®usuka. 3agaunuk. 10-11 ki1.: mocobue ayisa o6pa3zoBaT. yupexIeHUH -
M.: Ipoda, 2013.

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
1. I'.A.Msxkumes, b.b.byxosnes, H.H.Corckwuii / [Ton pen. H.A.IlapdentbeBoit, ®usuka. 10
kiacc. ba3oBbiil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM MpriiokeHueM). — M.: [IpocBemienue,
2020.

2. I'. . Msxumies, b.b.byxosues, H.H.Cotckuii / Ilon pen. H.A.IlapdenrbeBoit, ®usuka.
11 xnacc. ba3oBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM MIPUIIOKEHUEM). — M.
[Ipocsemenue, 2020.

3. dunaktuueckue matepuansl Ousmka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBo «/Ipodar, 2014.

4. TemaTn4eckre KOHTPOJIbHBIE U CAMOCTOATEIbHBIE padoThI Mo ¢usuke 11 kmace /
O.NU.I'pomrieBa. — M.: U3natenbcTBO «OK3amen», 2012.

5. CO0opHUK 3aJaHUI U caMOCTOATENbHBIX padoT « dusuka 10», JI.A. Kupuk, 0.1 [luk-
M.: Unekca 2012.

6. Meronuueckoe rmocodue «Peannsanus o6pa3oBaTeNbHBIX IPOrpamMM 10 (pu3MkKe ¢
HCI0JIb30BaHNEM 000py10BaHus AeTckoro TexHonapka «llIkonpHbli kBanTOprymM» 10—11
kiaccel (https://mpcenter.ru/national-project/informacionnoe-
soprovozhdenie/quantorium/ped/)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. Aaumanuu pusnueckux o0bekToB. http://physics.nad.ru/

2. Xupas dusuka: odyuarorias mporpamma. http://www.int-edu.ru/soft/fiz.html

9. Ypoku ¢usuku ¢ ucnonszoBanueM Murepnera. http:// www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. ®u3uKa: KOJUIeKIIUs OnbITOB. http://experiment.edu.ru/

5. ®u3mKa: AIEKTPOHHAS KOJUIEKIHS OnbITOB. http://www.school.edu.ru/projects/physicexp
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