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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepalibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIICTIIIUKA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JMYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3yiibTaTaM OOYYEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUsI Kypca (PU3MKH: JIMYHOCTHBIE, METANpPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpAa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITTOJTHEHUU UMM YYEOHBIX UCCIICIOBAHU.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro o011ero o00pa3oBaHusi OJI0KEH
pAIl Uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 TTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuai U3 BCEX pa3lenoB (U3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMHUpOBaHKE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usmueckue teopuu (GpopmMupoBaHHE MNPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUYHbIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJ1 U3 OCOOEHHOCTEW MIIaHWPOBaHUS M OCHalleHHWs kKaOuHera ¢(uzuku. [Ipu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

bosnpioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJJaHUSI HA
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOytoume BbIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1uKiIa. B kabuHete GU3MKU AOHKHO OBITH HEOOXOAUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M O0ECHEYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCJIENOBAHMUS  M3Y4YaeMbIX  SBJIEHUH M  MPOLIECCOB, JMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0O0OpyIOBaHUE [Ji1 YYCHUYECKUX MPAKTHUYECKUX paldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU JIJS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelieHreM CIIeAyIONNX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol MonebpIo, 3aJad, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSITEILHOTO IJIAHWUPOBAHUS U TIPOBEIACHHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHM NJIsl Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha wusydenne ¢uszuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COAEPKAHUE OBYUEHMUSA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupozae. HayuHble MeTOIBl NO3HAHUS OKPYKAIOLIETO
Mupa. Poib 3xciepuMenTa U TEOpUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (husuke.

MonenvupoBanue (U3MYECKUX SBICHUNM M TIpolieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B TPAKTUUECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W 1HU(PPOBBIE HN3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIE
JIaTYUKHU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABWKEHHE. OTHOCUTEIIBHOCTh MEXAHWYECKOTO JABUKEHHS.
Cucrema otcuéra. TpaekTopusi.



[lepemernienune, cKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKHM, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. I 'paduxu
3aBUCHMOCTH KOODJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U IEPEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUsI.

KpuBosmmHeHOE NBMKEHUE. [[BHoKEHNE MaTEPUATIBHOM TOUYKHU 10 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTD.
[Tepuon n wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBHYKEHUE CHAPSA0B, LIEITHBIE U PEMEHHBIE TIEPEIaYu.

Jlemoncmpayuu

Mopens cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapAKTEPHUCTHUK
JBH>KCHUSL.

[Tpeobpa3oBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue e B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEeHUS Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHUSI.

HampaBneHnue ckopocTy IpU IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIBIO ONPEAEIEHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY IIyTSMH, HPOMICHHBIMUA TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE TNPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBM>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KUJIKOCTH.

N3ydeHnue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHOW TOUKU. Tpernil 3aKkoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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



Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. Koadduuuent tpenus.
Cuita conpOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE JBUKEHUE a0COMIOTHO TBEPAOTO Tea.

MoMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MMOAIINIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nepuuu.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Y cnoBust paBHOBeCHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

Nmiynbc MaTepuaabHOM TOUYKHM (Te€la), CHCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbc cuibl U M3MEHEHUE HUMITYJbCA TeNa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE OBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON SHEPTHM.

IToreHumanbHas DHEPrusl. [ToreHumnanbHas DHEPrus YIPYTO
nedopMupoBaHHOM NpykuHBI. [loTeHITMaNBHAS YHEPTHS Tejla BOJIM3U MOBEPXHOCTH
3eMuIH.

[loTeHmumanpaple W HEMOTCHIMANbHbIE  Cuibl.  CBs3b  PabOTHI
HEMOTEHIUAIBHBIX CUJI C ©3BMEHEHUEM MEXAHUUECKOW SYHEPTUU CUCTEMBI T€JI. 3aKOH
COXPAHEHUS] MEXaHUYECKON YHEPTUH.

Yapyrue u Heynpyrue CTOJIKHOBEHMUS.



TexHuueckrue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanne cBsi3M pabOThI CUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipHast Gpu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TEI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeeil. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUH HACaTbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs 4vactuil rasza. l[llkana
temrepatyp KenbBuHa. ['a30Bble 3akOoHBI. Y paBHeHHe MeHneneeBa—Kianerpona.
3akoH [lanbToHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnwiThl 10 MU PYy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIAE CYILIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.



OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUWE COCTOSHUS HCANBHOTO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BEMa KOMHATHI, TaBIICHUS U TEMITEpaTyphl BO3IyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucremMa. BHYyTpeHHS JHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3MeHenus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh poLIecCcoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OneIT N0 aIabaTHOMY PACHTUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHBI map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.



Teépnoe Teno. Kpucrammuueckue u amop@Hbie Te1a. AHU30TPONUS CBONMCTB
kpuctayuioB. JKuakue kpuctamisl. CoBpeMmMeHHble Matepuaibl. [lnmaBieHue u
KpUCTaJLTU3aIMsA. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHaudeckue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHHE: THTPOMETP W
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TOJIYyUYCHHSI COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HaHOMAaTepHaJioB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenne npu moHMKEHHOM JaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIIeCTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHnne 0THOCUTEILHOM BIIAXKHOCTH BO3AyXa.

Paznen 4. JaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

DnexTpuzanus Ten. JNeKTPUIEeCKuil 3apsa. JIBa BU1a SEKTPUIECKUX 3apsI0B.
[IpOBOIHMKM,  JMAIEKTPUKM M IOJYOPOBOJHUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll SJIEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnone. Hanpspk€HHOCTe  dnekTpuueckoro mnoisd.  [IpuHiun
CYIIEpPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

Pabota cun anekTpocrarudeckoro nosjs. [loreniuan. Pa3HOCTh MOTEHITMATIOB.
[IpOBOAHUKM W [HAJIEKTPUKHA B DJIEKTPOCTATHUYECKOM Toiie. Jluanexrpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIbHOE CONPOTHUBICHHE BEIIECTBA.
IlocnenoBarenpHOE, IapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaGora oanexkrpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJa W BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckoi 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAs MIPOBOJIUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCcKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsa. Monnus. [1nazma.

TexHn4eckue YCTpPOWCTBA W IPAKTUYECKOE TNPUMEHEHHE: aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN INO, ralbBaHUKA.

Jlemoncmpayuu

N3mMepeHue Cuiibl TOKa U HANIPSIKEHUS.

3aBUCHUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMemaHHOe COeTMHEHUE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOJIBUKYILEH CUIIbI UCTOYHUKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBIICHHUS.

HaOmronenue smexkTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISETCS C
yu4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3eH € KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, Quanyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JABM)KEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KUBBIX OPraHU3MOB (BUIBI TEILJIONEpEIayH, TEIIOBOC PABHOBECHE),
AIIEKTPUYECKUE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEH U ra3oB,
DIIEKTPUYECKUE  CBOMCTBA  METAJIOB,  OJCKTPOJIMTUYECKAs  TUCCOILMAIINA,
rajbBaHUKA.

T'eoepaghus: BIAXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
yu4€T TpeHuss B TEXHHUKE, MOALIMIHUKU, MHCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHeE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJWIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHUHBIN IPUHTED, 3IIEKTPOHArpPEBATEIbHBIC npubopkI,
AIIEKTPOOCBETUTEBHBIE IPUOOPHI, TATEBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA
ITocTostHHBIE MarHuThl. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarouTHoe
nojne. Bektop marautHOM MHAYKIMU. [[puHIMN Cynepno3uiMid MarHUTHBIX MOJICH.



Jluann MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MArHUTHOM HWHIYKUUAM TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe TOJNI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKA ¢ TOKOM. OnbIT DpcTeaa. BzanmoeiicTBre NpOBOHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HalpaBlieHHE. J[BUxkeHrEe 3apsSAKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenna.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBMKYIAs Cujla WHAYKIWU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe aneKTpUYECKOoe ToJie. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
MIPOBOJTHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKLIHMH. OJIEKTPOJABHXKYIAs Ccujia
CaMOMHAYKLIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO TTOJIS.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI



Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHUYECKHUE  KOJEOAHHUS.
["apmonnueckue konebanus. Ilepuon, wacrora, ammmryna U (asa KojaeOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCcKUuii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KoOJIOaHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akOoH COXpaHEHUS
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojieOaHusX. BeIHYK/IEHHbIE MEXAaHUYECKUE
kosebanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE AIIEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymnbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenne pezoHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHre MepeMEHHOT0 TOKa B LEMN U3 NTOCIIE0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHb



Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTtb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJIHBI. Y CIIOBUS U3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGnronenue otpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa WM BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3anys, 1udpakius, THTEpPEpeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmMoinHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.

Cobupatomiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U OoNTHYEecKas cuia TOHKOW JuH3bl. [locTpoenne n3zo0paxeHuil B cOOUparOIUX U
pacceuBaromux jguH3ax. Gopmyna TOHKOU JIMH3BI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAKCUMyMOB M MHHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. JlubpakumonHas pemeéTka. YCIoBUE HAOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTUUYECKOE MPUMEHEHUE: OYKH, Jya,
doToamnmapar, NPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

Hab6mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue cexkTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIETKH.

HaOmnronenue nosisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenue nokazaress npeioMIIeHUs CTeKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAILHOM TEOPUH OTHOCUTEIBHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHU M COKpAICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
MTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6aHMOBOU ONMUKU



®dotonbl. Dopmyna [lnanka cBs3u sHEpruu HOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJbe PoToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. Ypasauenue DitHITeHHA 111 PoTrodddekra. «KpacHas rpaHuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIICMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
crieKTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJOPOA.

BonHoBsie cBoiicTBa yactul. Bosubl e bpowist. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopna.

OrnpeneneHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paauoakTuBHOCTH. OnBITH Pe3epdopa rmo onpeneneHnto coctaBa paguoakTHBHOTO
m3nydyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BrusHue

PaIMOaKTUBHOCTH Ha KHBBIC OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—

NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tornsl.



Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Snepnseie peakuuu. [lenenue u cuHTe3 AI€p.

SAnepnsiii peaktop. Tepmosinepusiii cunte3. IIpoOGiaeMbl U TEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBrsl. EAMHCTBO pu3nyecKoil KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

HccnenoBanrie TpeKoOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBUKECHHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTtounuk sHeprum ConHuoa U 3BE3Z.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3Mbl IJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEICTABICHUS O MPOUCXOXKACHUH U 3BoIonuMn CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nHama T'amaktuka. Ilonmoxenue u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PemmkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0KEHNS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HaGmronenus B Teneckon JlyHsl, miianet, Miiednoro Ilytu.



O6001maroee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax 1eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aACTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTHHE MUPA, poJib (PU3NUECKON TeOpuu B
(dbopMUpOBaHUY TIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (HU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocymecTBisieTcs C
y4ETOM COJAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0THH, XUMHH, TeoTrpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KoseOaTeabHbIe
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNYECKON PEIETKH, CIIEKTPAIbHbBINA aHaJU3.

l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
ANIEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKIECHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IPaKTaHCKON UACHTUYHOCTH, MATPHUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNATh e ACSITCIBbHOCTH, 3a]aBaTh IapaMeTPhl M KPUTCPUH HUX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBarebCKue 1eMCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
(bu3nYeCKON HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;

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

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e301acHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;
pacrno3HaBaTh MPEANOCBUIKA  KOH(JIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMPATh TEMAaTHUKy W METOAbl COBMECTHBIX JECUCTBUI C y4ETOM OOHIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padOThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0T0 YYaCTHUKA KOMaHbl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JPYrMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS TPOTrPAMMBI I10
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJIEKT, IIPEANOIararoIymi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHHE, BUJETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAIBHOM CQEPHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
IpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHHUsA, CHOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEINHOE JBUKEHUE,
CBOOOJIHOE TAJCHUE TEJ, JBUXKEHUE MO OKPYXKHOCTH, MHEPIIHS, B3aUMOICHCTBHUE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH U TBEPABIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHE, KOHJCHCAIMS, IUJIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHE, BIAXXHOCTb
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXK/Y MapaMeTpaMu COCTOSIHUSA Ta3a B M30MPOLECCax, JJIEKTpU3aIus Tell,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATA, MyTh, MNEPEMEIICHHUE, CKOPOCTh, YCKOPEHHME, Macca Tejia, Cuia,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS] M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMUYHMHY C APYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOrO JBIXKCHUS MOJICKYJ, CPEIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3Ha4YeHUsT U EIUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIHUAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUsS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHANMM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YsS (PU3NUecKue
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIhCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMUIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (PH3WUYECKHX SIBICHUN U
IPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN NU3MEPEHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PU3UUECKUX BEJTUINH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemath pacuéTHBIC 3aJadyd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NYECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

peraTh KaueCTBEHHbBIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LENOYKY pPAacCyXICHUH C OMOpOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJISPHOW WHGOPMAIMK, TOJTYYEHHON W3 Pa3IHMYHbIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH(OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

HCITIOJIb30BATh TEOPETUUCCKUE 3HAHMSI 110 (PU3HKE B TTOBCETHEBHOM KU3HU TS
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOJACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pelIeHUuH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasE WHAYKOUSA, JEUCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3Pdext (hoTodddexT), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHna, WHIyKTUBHOCTH
KATYyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IOJIEW, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi Cuja JHMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (U3UYECKUMN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX SIJIEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKHUIN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIUUCIISTH 3HAUeHNE (PU3NUYECKOI BEIMYNHBI;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOIO U MapalieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHEHHE ODWHIITENWHA i QoTtodddekra,
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXpPAaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO 4HMcIia, MOCTynaTel bopa,
3aKOH paJMOAaKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULBl, 00J1acTH)
PUMEHUMOCTH;

OIPEENATh HAIIPABJIEHUE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJIs IPOBOJHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTb U OIKUCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh AKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLECCOB C HCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUM: MpU 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a1ady U THIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIIECTBIAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEITUYHH, TPU
TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM MPSMBIX
U3MEPEHHI: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh DPE3YyJIbTAThI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JIeN1aTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEIOBAHMS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUH UCCIIEJOBAaHUNA B
pamMkax y4eOHOTO DKCIEpHMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM W TPOEKTHOM
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3YS (M3HUECKHUEe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOJAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJy4YE€HHOT0 3HauUeHUs (PU3NUECKOIN BEININHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHI C ONMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJIIpHOM WHGOPMAIMK, TMOJIYYEHHONM W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecnieueHnss O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



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
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

e https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmmnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MatepuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKOW SHEPTUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOH
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bBpoyHOBCKOE ABUKEHUE.
Audpdpysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



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

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
croco0n! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOI'O UJEATBHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTiMoCTh MPOIeccoB B

34 npupoje. Bropoii 3akoH bubmorexa LOK

pupode. P https://m.edso0.ru/ff0c6230
TEPMOJINHAMUKHI

35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O06o0marmuil ypok

38 <<M0J'II€HK HI;I HaS}I’p ¢uznka. OCHOBBI bubmmorexa [JOK

YP ’ https://m.edso0.ru/ff0c6938
TEPMOIMHAMUKIY
KonTponbHas padbora no teme
39 «Momnexkynspraas pusuka. OCHOBEI brbmmorexa [TOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklmeHHbIi Bubmmorexa [IOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
P ¢ P bubnuoteka [JOK
42 CBOMCTB KpucTalioB. JKujakue

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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[InaBnenue u KpucrauM3aLus.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
o ' https://m.eds00.ru/ff0c6708
CyOnumarus
bubnunorexa LIOK
44 N §
PaBHEHHE TEIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpu3aus Tel. JINeKTPUICCKU
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/J;[KH 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpPaHCHHUS AJICKTPUUECKOTO 3apsiia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toue4yHnIl di1eKTpUYeCKU bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHNM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa [IOK
) 1AL, https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
[TpOBOIHUKHY U TUIEKTPUKHA B
50 3J'IpeKT J(I)CTaTI/IqeiKOM noILe bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
ToKa. 3akoH Jlxoynsa-JleHma

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

DJIEKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

60 .
CBoiiCcTBa JIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaolicTBa p—N-niepexo/a. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubmmoreka [JOK
HECaMOCTOSTEIIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubmuoreka [JOK
«DNEeKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
«9nexrpocraruka. [locTosTHHBIN bubnmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHblil ypok. KonTponbHast bubmuoteka [IOK

pabota no Teme "DIeKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBublii ypok. O6o0maromuit 1 Bu6mumoteka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JI:;_II Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fl[:;‘?EHI/Iﬂ :)Ig[()ba[:():a;eeﬂbﬂme
padoThI padoThI pecypes:
[TocTosITHHBIE MATHUTHI M KX

1 B3anMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHON UHAYKIIMU
MarauTHoO€e noJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnast pabora «3yuenue 1 1 bubnuotexa [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnorexa [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME€ MAarHUTHOTO TIOJIS Ha
5 JBUKYLTYIOCS 3apsyKEHHYIO YacTHILY. 1 bubnuorexa [IOK

Cwa Jlopenma. PaGota cutbt
Jlopenua

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

DNIeKTpOMarHuTHasE MHYKITHUSI.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMU
®dapanes

JlaGopaTtopHnast pabota
«HccnenoBanue sBJICHUS
3H€KTp0MaFHHTHOﬁ WHAYKIOHUU»

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

NHnykTuBHOCTG. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TIOCTOSTHHBIE MATHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEb,
YCKOPHUTENN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb

10

11

12

Ob6o6maromuit ypok «MarautHoe
nose. DIEeKTPOMArHUTHAS HHIYKIHS)

KonTponbHas pabota mo Teme
«Mar»uuTHoe 101J1€E.
DNIEKTPOMarHUTHasE UHIYKITUS»

CBOOOTHBIE MEXAHUYECKUE

Kosiebanus. ['apMoHnyeckue
KosiebaHus. YpaBHEHUE

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06



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

13

14

15

16

17

18

TapMOHUYECKHUX KOJIeOaHUH.
IIpeBpaiienue s3uepruu

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHHIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChl TPy3a»

Konebatenbubiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIC KOJIcOaHUs B
UIealbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTUs MEXKy MEXaHUYCCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBienue o 3aTyXaroMIMX
KoseOaHusX. BeIHyKIeHHBIE
MexaHH4YecKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHUs

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
[IEPEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUs

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPIUU

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbbh86

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



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

19

YCTpOoUCTBO U IPAKTHYECKOE

MPUMCHCHHUC SJICKTPUICCKOI'O 3BOHKA,

reHeparopa nepeMeHHOro TOKa,
JMHUH 3JIeKTporepeaad

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

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU

21

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocTh pacpocTpaHEHUs U JUTMHA
BOJIHBI. HonepeqHHe " IpOAOJILHEBIC
BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

ONEKTPOMarHUTHBIE BOJIHBI, UX
cBOMCTBaA U cKopocTh. [Ikaa
3JIEKTPOMArHUTHBIX BOJIH

HpI/IHI_II/IHH paaruoCBA3U U
TenaeBuaeHus. PazBurue CpCaACTB
cBs3U. Paguomnokanus

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas padora «Konebanus u
BOJTHBD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssMonMHENHOE pacpOCTpaHEHHE
CBETa B OJIHOPOJHOM Cpejie.

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

Toueunslii ICTOYHUK cBeTa. JIyu

cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkenus csera. [loctpoeHnue bubmorexa LHOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHMIi B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe
28 BHYTPEHHEE OTpa)KCHUE. bubnuorexa [JOK
[IpenenbHbIN yroa NOIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKeHUS
29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuii B
30 nuH3e. DopMyIia TOHKOW JTMH3BL. bubmmorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGoparopHas paboTa
31 «HcemenoBanne CBOMCTB
M300paXeHUH B TMH3AX»
Hucnepcus ceera. CioxXHbIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
33 Nntepdepenuus ceeta. Audpaxius bubnnoreka [JOK
cBeta. [Judpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK

[Tonsipuzanus ceera

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuueckue mpuOOPsI U yCTPOUCTBA

35 U yCJIOBHS UX 0€3011acHOTO
PUMCHCHHUS
['paHuIBl TPUMEHUMOCTH
KJIACCUYECKOU MeXaHuKH. [locTymarsl bubnnoreka [HOK
36 .
CIIELIMATIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTHU
OTHOCUTEIBLHOCTH
37 OJTHOBPEMEHHOCTH. 3aMeJIEHUE bubmorexa [IOK
FIHOBP ’ a https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHEpPrusi U UMITYJIbC PEISTHBHCTCKOM
38 yacTULbl. CBSI3b MAcChl C DHEPTHEN U bubnmorexa LOK
HpL p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHS TOKOSI
KonTtponpHas padora «OnTuka.
39 OCHOBEI ceIHaIbHON TEOPHUH bubmmorexa [TOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH)
40 ®otonbl. Dopmyna [Mnanka. DHeprus bubnunoreka [JOK
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHNE Bu6 110K
noIMoTeKa
41 .0 A.T.
pororpexta. Ombrror https://m.edsoo.ru/ffOcffc4
Cromnerosa
3akonsl hotorddexra. YpasHeHUE
42 SﬁHMTeI(‘;II)Ha H(I;(b(boma(b(gema bubnmorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorospdexra
Jasnenne ceera. OnbiTol I1. H. Bt -
43 JlebeneBa. XMHYECKOE NEUCTBUE nbnnotexa 11

CBCTa

https://m.edsoo.ru/ff0d04a6



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
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHu4eckue ycTpoucTsa u
IIPaKTUYECKOE IIPUMEHEHUE:

44
¢dorosnemenT, HoTOAATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3aga4 mo teme «JE€MEHTBI bubnuorexa [JOK
KBAaHTOBOW ONTUKH https://m.edso0.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopna 1o paccessHUIO 0-4acTH bubmorexa LHOK
PBOPL P t https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJieIb aTomMa
bu6mmoreka [IOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoiieHnue GOTOHOB
48 IIPH TIEPEX0JI€ aTOMa C OJIHOTO bubmuorexa [JOK
YPOBHSI SHEPruu Ha Apyrou. Bumabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoxnoBsie cBolicTBa yacTull. BoJIHBI
49 ne bpoins. KopnyckynspHo- bubnnorexka [JOK
BOJTHOBOM yasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pesepdopna no onpenenenuto bubmmorexa [OK
p®OP P https:/m.eds00.ru/ff0d0fd2
COCTaBa pPaJINOAKTUBHOTO U3TyYEHUS
CgoiictBa anb(a-, 6era-, ramma-
51 u3iydeHus. BausHue

PAAVOAKTUBHOCTH Ha KHUBBIC
OpTraHHU3MBbI



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
https://m.edsoo.ru/ff0d0fd2

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydenue

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

53

DHeprus CBA3U HYKJIOHOB B SJIpE.

S nepHble peakuuu. AnepHbli
peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE aCIEeKThI SIEPHOIN
SHEPreTUKU

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

54

OnemeHTapHble YacTUlibl. OTKpbITHE
NO3UTpOoHa. MEeTO bl HAOIIOICHUS U
perucTpamum 3JeMEeHTapHbIX YacTHULL.
Kpyrusni cron «®yHIaMeHTanbHbIE
B3auMozeicTeus. EquHCcTBO
(bu3uUecKoil KapTHUHBI MUPA»

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

55

Bug 3sé3nnoro neda. Co3se3nus,
HpKI/Ie 3Bé3I[I)I, IITaHETBI, UX BUIUMOC
nBrxenre. CojIHEUHAasI cucTeMa

56

57

Counnne. ConHevHasi akTUBHOCTb.
Ucrounuk sneprun ConHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIE10BATENbHOCTH. BHYTpeHHEE
cTtpoenue 38€31. CoBpeMeHHbIE
MPEJICTaBICHUSI O IPOUCXOXK/IEHUU U
sBomonu CoJHIIa U 3BE3]



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

58

Muneynsiii [1yte — Hama ['anakTuxa.
[Tonoxenue u aBmxenne CosHua B
lNanmakruke. 'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

61

Hepemiennsie mpo6ieMbl aCTPOHOMHUHI

KonTponpHas padorta «DJI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o6maromuii ypok. Pons pusuku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ATUYECKOHN cdepax AesITeTbHOCTH
yesoBeKa

63

O6o0matomuii ypok. Pois u mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

65

O6o6maromuii ypok. Ponb
¢buznyeckoil Teopuu B
(opMHpPOBAHNY TIPEICTABICHUI O
buznyecKkoil kapTuHe MUpa

O6o6mmaromuit ypok. Mecto
¢bu3nUecKoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTEeCTBEHHO-
HAYYHBIX NIPEJICTABICHUN O IPUPOJIC




66 PesepBHBI ypok. MarHutHoOe 1osie. 1
DNEeKTpOMarHUTHAS WHIYKIIHS
Pe3epBHblii ypok. Ontrka. OCHOBBI
67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEIIbHOCTH
Pesepnbiit ypok. KBanToBas ¢pusuka.
68 SHGI\ESHTH};I:)TPOHOMI/II/I u ! 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBULIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOT'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. I' . MsxumeB, b.b.byxosnes, H.H.Cotckuii / ITox pen. H.A.ITapdentseBoit, ®usuka. 10 knacc. ba3oBblif ypoBeHb
(KOMIUIEKT C 2JIEKTPOHHBIM mpuioxkenuem). — M.: IIpocsemenue, 2020.
2. I' . Msxkumies, b.b.byxosues, H.H.Corckuii / ITog pen. H.A.ITapdentbeBoii, ®u3uka. 11 kiracc. ba3oBsiil ypoBeHb
(KOMILIEKT C 2JICKTPOHHBIM mpuiioxkeHuem). — M.: [Ipocsemenue, 2020.

3. Aunaxtuyeckue Marepuansl @usnka 11 knace / A.E.Mapon, E.A.Mapon. — M.: 3naTenscTBO


https://m.edsoo.ru/ff0d1784

«Ipoday, 2018.

4. Tematrueckre KOHTPOIBHBIC U CAMOCTOSITENIbHBIE paboThI 110 dusuke 11 kmace / O.W.I'pomriena.
— M.: U3naTenscTBO «IK3ameny, 2019 r.
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