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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypOBHS Ha YpPOBHE CPEIHEro OOIIETO
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUN K pe3ylbTaTaM
OCBOEHMsI OCHOBHOI 00pa3oBaTeabHOM nmporpaMmmel, npeactaBieHHbIx B PT'OC COO,
a Takke ¢ yu€tom (enepanbHO paboueld MpoOrpaMMbl BOCIUTAHUS M KOHLEMIIUU
npenojiaBanusi yueOHoro npenmera «Pusnka» B 00pa3oBaTENbHBIX OpraHU3AIMSIX
Poccuiickoit @eaepanyuu, peain3yoX OCHOBHbIE 00pa30BaTeNIbHbIE TPOIrPAMMEBI.

Copnepxkanue mporpaMMbl 10 (U3UKE HamNpaBleHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatonuxca 10—11 kiaaccoB mpu oOydueHun
ux (¢u3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOTO MOIXOA.
[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanusM OI'OC COO k nmiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAlpEAMETHBIM pe3yJibTaTaM OOyUEHHs, a TaKKe
YUUTBIBAET HEOOXOAMMOCTbh pEeaJu3alMd MEXKIPEIMETHBIX CBsI3ed (u3uku ¢
€CTECTBEHHO-HAYYHBIMM YYEOHBIMHM NpeaMeTaMu. B Hell onpeaenstoTcsi OCHOBHbBIE
LEeJNIU U3yuyeHus: GU3MKU Ha YpOBHE CPEIHEro oOiero oOpa3oBaHus, IUITAHUPYEMbIE
pe3yJIbTaThl OCBOEHMSI Kypca (PU3UKH: JTUYHOCTHBIEC, METANPEAMETHBIE, PEAMETHBIE
(Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3yIbTaThl M0 rojiaM 00yUEHUS;

e cozepkaHue yueOHoro npeamera « Pu3nkay 1no rojaM oOydeHusl.

du3nka Kak Hayka 0 Haubosiee OOILIUX 3aKOHAX MPUPO/IbI, BHICTYMAsl B KAUYECTBE
y4eOHOro npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUU 00
okpyxaromeM wmupe. IlkonpHbIl Kypc GU3MKH — CUCTEMOOOpA3yOUIUNA IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B
OCHOBE MPOLECCOB U SBICHUH, H3y4aeMbIX XUMHUEH, Ouosiorueu, Qpuznyeckon
reorpadueit 1 actpoHoMuei. Mcnonp30BaHne U aKTUBHOE TPUMEHEHUE (PUZNYECKHUX
3HAaHUU OMpeeNseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHUS HOBBIX MaTE€pHaJIOB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. V3ydenune (pu3mku BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHMHBI Mupa  OO0y4aroumxcs, B
dbopMupoBaHHE YMEHUI IPUMEHITH HAyYHBI METO/] TIO3HAHUS NP BBIITOJIHEHUN UMHU
y4eOHBIX UCCIIEIOBAaHUH.

B ocHOBy Kkypca ¢hu3uku i ypoBHS CpeIHEro 00111ero o0pa3oBaHusl MOJTO0KEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C HEH Kypc SIBISIETCS JIOTUYECKH
3aBEpPIIEHHBIM, OH COAEPKUT MaTepuan U3 BCEX pa3/iesioB (DM3MKH, BKIHOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBUM C HeW Marepuan Kypca (U3UKH
00BbeMHEH BOKPYT (u3nueckux Teopuil. Beaymm B kypce siBisieTcst GopMHpOBaHUE
NPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNOpeanosiaraéT HUCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBA3M Pa3BUTHUSA



¢u3uKM ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku npeamnoaraet 3HaKOMCTBO C
IIMPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJIOTUUECKUX PUIIOKEHUIN N3YUEHHBIX TEOpUN
Y 3aKOHOB.

Hoes skonoeuzayuu  peannusyercss TOCPEACTBOM  BBEICHHUS  DJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 3KOJOTHYECKUM IpPOoOJieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C Pa3BUTHEM TEXHMKH W TEXHOJIOTUH, a Takke OOCYXIEHHUs MpodiemM
paIoOHATBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOTHUYECKON O€30MacHOCTH.

CTepKHEBBIMH d3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpPEAHETO OOIIero
oOpa3oBaHus SBIAIOTCS (u3nueckue Teopud ((popMupoBaHHE NPEICTABICHUNA O
CTPYKTYpe MOCTPOCHHS (U3MUECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAHHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN OJIX0/] B Kypce (PM3HUKH peaan3yeTcs MPexk/ie BCEro
3a CuéT OpraHu3alUu SKCIEPUMEHTAIBHOW JeATeIbHOCTH oOyvaromumxcs. s
0a30BOro ypoBHs Kypca (PU3MKHM — 3TO MCIOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PadOT, KOTOPHIE B IPOTrPaAMME 110
¢uszuke OoOBEAMHEHbI B OOLIMI CHUCOK YYEHHYECKUX MPAKTHUYECKHX padorT.
Briienenue B ykazaHHOM nepedHe 1a00paTOpHBIX paboT, IPOBOIAUMBIX AJIi KOHTPOJIS
U OIIEHKH, OCYILIECTBISETCS YYaCTHHKAMU 0Opa30BaTENIbHOTO Mpoliecca MUCXOAS U3
OCOOEHHOCTEW IUTAaHUPOBAaHUSI W OCHalleHus kaOuHera ¢usuku. Ilpu s3TOM
oOecrieynBaeTcs OBJIAJIEHUE OOYyYarolMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIC
U3MEpEHHs, HWCCIIECNOBAaHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH U TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue ynemnseTcsl PeIIeHUI0 pacYETHBIX M KauyeCTBEHHBIX 3ajad.
[Tpu 5TOM 11 pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a/laydl C SIBHO 3aJaHHOU
¢usznyeckoil MOJAENbI0, TMO3BOJSIOLIME TMPUMEHSATh U3YUYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJJTHOTO pa3jiena Kypca, TaK U HHTETpUPYs 3HAHUSI U3 Pa3HbIX
pa3zaenoB. [y kaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 33JaHUS Ha OOBSICHEHHE
npoTeKaHusl (PU3NUECKUX SBJICHUI U MPOIIECCOB B OKPYIKAIOILIEH KU3HU, TpeOyrone
BbIOOPA PU3NUECKON MOJIEINN JJIsl CUTYalluU TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu GPI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecrieueHn0 ydyeOHOro mporecca 0a30BbI ypoOBEHb Kypca (PU3MKM Ha ypOBHE
CpeaHero oOmiero oOpa3oBaHUs JOKEH H3ydaThCsl B YCJIOBHUSX MPEAMETHOIO
kaOuHeTa (U3UKU WM B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEeIMETOB
€CTEeCTBEHHO-HAyYHOTr0 IMKJIa. B kabuHeTe (PU3MKK TOKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 000pYIOBaHUE JIJISl BHIMOTHEHUS YKa3aHHBIX B IIporpamme no pusuke
YUYEHHUYECKHUX MPAKTUYECKUX PaboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHCTpanimoHHoe  00OpymoBaHne (GOPMHPYETCS B  COOTBETCTBHH  C
OPUHLIAIIOM  MHUHUMAJIBbHOM  JOCTaTOYHOCTH U OOECIEeYMBAaET  IOCTAHOBKY
NEPEYUCICHHbIX B MporpaMMe 1o (u3uKe KIIOYEBBIX JIEMOHCTpalui Ajs



UCCJIENOBAHMUS  W3Y4YaeMbIX  SIBJIEHUA W MPOLECCOB, OMIIUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopatopHoe 000pyAOBaHHME JJIsi YYEHMUECKHUX IPAKTUYECKUX padoT
(dopMupyeTcs B BUEC TEMATUYECKUX KOMIUIEKTOB U 00ECTIEYNBAETCS B pacu€Te OHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOPaTOPHOIO
00OpylOBaHUSl JOJDKHBI OBITh IMOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENBHBIX
CHCTEM B BH/JIE IIUPPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECA W CTPEMJICHUS OOYYarONIMXCs K HAyIHOMY
W3YUYCHUIO TPHUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJIe MO3HAHUS M (OPMHPOBAHUE
HCCIIeIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHHSM;
dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTara M3y4eHHs OCHOB
CTPOCHHS MaTepyu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKH;

dbopMupoBaHUE YMEHUN OOBSICHSATDH SIBJICHUS C UCIOJIH30BaHUEM (DHU3UUECKUX
3HAHWUW U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKH JJI PA3BUTHS JAPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHH.

Jloctmxenne 3THX meneil obecrednBaeTCs pPEIIeHHEM CIeAyIONNX 3a7ad B
npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUs:

NpUOOpPETEHNE CUCTEMBI 3HaHUW 00 OOIIKX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSX, BKIIOUasg MEXaHUKY, MOJIEKYJSPHYIO  (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JI€MEHTHI aCTPOPU3UKHU;
(dbopMHpOBaHUE YMEHUN NPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIS1 OObSICHEHUS
¢uznyecKux SBJICHUNA B IPUPOJE U I PUHATHS IPAKTUUECKUX PELIECHUI B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIOCOOOB pelIeHMs] Ppa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
dusznyeckoil Mojaenblo, 3a7ad, [OAPAa3yMEBAIONIMX CaMOCTOATEIbHOE
co3fanue GuU3NIeCKOr MOJCIH, aJIeKBAaTHON yCIIOBUSM 3a]a4H;

NOHMMaHHE (QU3NYECKUX OCHOB U MPUHIMUIOB JACHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTMYECKUX IPOLIECCOB, UX BIMSAHUA HA OKPYKAIOUIYIO
cpeny;

OBJIQJICHUE METOJAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHHUS W IPOBEIACHUS
bu3MYeCKUX SKCHEPUMEHTOB, aHalM3a M MHTEpIpeTanuu WHGOpMaIiH,
ONpEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHUE YCIIOBHM ISl Pa3BUTHS YMEHHUW IPOEKTHO-MCCIIEI0BATENIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CpPEIHETO0 OOIIero
oOpazoBanus otBoauTcs 136 wacoB: B 10 kimacce — 68 yacoB (2 daca B Heneno), B 11
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



[Ipennaraemeiii B mporpamMMe 1o (u3MKe TMepedyeHb JabopaTOpHBIX H
IPAKTUYECKUX paboOT sBISAETCS PEKOMEHAOBAHHBIM, YYHUTENb JI€JaeT BbIOOP
IPOBEJCHUS JIA0OpPaTOpHBIX pabOT M ONBITOB € YYETOM HWHAMBHUAYaAJIbHBIX
0COOCHHOCTEH 00yJaroIInuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

dusrka — Hayka o npupoje. Hayunsle METObI IO3HAHUS OKPYKAIOLIErO MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IPOLECCE IMO3HAHMS NPUPOIBI. DKCIIEPUMEHT B
busuke.

MogenupoBanue (QU3NYECKUX SIBICHUH W mpoueccoB. HayuHble THMIOTE3BI.
dusnueckre 3aKOHbl U TEOpUH. ['paHUIBl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 MmecTo (pu3uku B opMUPOBAaHMU COBPEMEHHOW HAYYHON KAPTUHBI MUPA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBWkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernieHre, CKOPOCTh (CpeaHSSS CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHUE MaTepHaIbHOM TOYKHM, MX MPOEKIMU HA OCH CHUCTEMbl KOOPAMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOe JBIkeHue. [paduku
3aBUCUMOCTH KOOPJAHHAT, CKOPOCTH, YCKOPEHUS, IyTH U MIEPEMEILICHUS MaTEPUATbHOM
TOYKU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosmHeHOE ABMKEHHE. [[BH>KEHNE MaTEpUAIBHOW TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEIHAs CKOPOCTh. [leprnon
1 yactoTa oOparnieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHuyeckue yCTporucTBa U MPAKTUIECKOE TPUMEHEHUE: CITUIOMETP, IBUKEHUE
CHapSJI0B, LICTIHbIC U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJI30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenme nBwkeHus Tena, OpPOIIEHHOTO TOJA YIiOM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO [ABWKEHHUS C LEIbI0 ONPEAECICHUS MIHOBEHHOU
CKOPOCTH.



HccnenoBaHnne COOTHOLIEHHS MEXAY NyTAMH, ITPOUJACHHBIMU TEJIOM 34
MIOCJIE0BATEIBHBIE PABHBIE IPOMEKYTKHA BPEMEHU IPHU PABHOYCKOPEHHOM JABUKEHUU
C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocutTenbHOCTH ["anmuies. [lepBbiid 3akoH HetotoHa. IHEpunanbHbIe
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uiiuu cwi. Bropoit 3akon HetoToHa j1st
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3aKkoH BceMupHOro TsaroteHus. Cuia tsoxectu. [lepBas kocMHuueckasi CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Buabl Tpenus (mokosi, ckoibxeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHs] CKOJIBKEHHS M cuiia TpeHus nokos. Kosddumuent tpenus.
Cuita conpoTUBIICHUS MPU JIBUKEHUU TEJA B AKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamieHusd. Ilmedo cunel.  YcioBus
paBHOBeCHUS TBEPAOTO TEJIA.

TexHu4eckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOALIMIIHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIMX B MPYKUHE U
pE3UHOBOM 00pa3siie, OT ux JaedopmMariu.

HccnenoBanue ycioBUr paBHOBECHUS TBEPIOTO TEJIA, UMEOIIETO OCh BPAILICHUS.

Tema 3. 3aKonbl COXpaHeHUs 8 MEXAHUKE

NMnynbee MarepuaqbHOM TOYKK (Teja), CUCTEMbl MaTepUaIbHBIX TOYEK.
NMnynee cunbl M U3MEHEHUME HMIyJIbCa Tela. 3aKOH COXPAHEHUS HMITyJIbCa.
PeakTuBHOE IBHI)KCHHUE.

PaGoTa cribl. MOIITHOCTH CHITBI.

Kunernyeckass sHeprus MaTepuajibHOW TOYKHM. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU SHEPTUU.



[TorenuunansHast sHeprus. [loTeHunanbHas sHEPrus ynpyro aeGopMupoBaHHON
npyxusbl. [loTeHIManbHas SHEPrus Teaa BOJU3U NOBEPXHOCTU 3EMIIH.

[ToreHunanbHBIE U HENOTEHIMANBHBIE CUJIbl. CBA3b PabOThl HEMOTEHIMAIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOM DJHEPIMM CHCTEMBbI Tell. 3aKOH COXpPaHEHUs
MEXaHUYECKOM SJHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: BOAOMET, KOIIED,
IIPY’KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOJIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u padOThI CUJIbI C U3MEHEHHEM MEXaHUUECKOM SHEPTUHU Tea
Ha [IPUMEpE PACTKEHUS PE3UHOBOIO JKI'YTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KMHETHUECKOW TEOPUM U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenHue. [uddys3us. Xapakrep ABMKEHUS U
B3aUMOJICHUCTBUA YaCTHUIL BelIeCTBA. MOAEIN CTPOCHUS ra30B, )KUAKOCTEN U TBEPABIX
Teld U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeieil. Macca u pazMepsl
Monekyi. KonnuectBo BemectBa. [locTositnHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u €€ m3Mmepenue. lllkana temmepatyp
Llenbcus.

Mopens naeanpHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOU
TEOpUU HJeaNbHOro rasza. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHei
KMHETHYECKOW HDHEPruy TEIUIOBOrO JABMKEHMS dactull rasza. [llkama temmeparyp
KenbBuna. T'a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
JansroHa. M30onpouecchl B UACaNbHOM I'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBiaeHe U30MPOLIECCOB: H30TEpMa, H30X0pa, u3o0apa.

TexHuyeckue yCTpoNCTBa U MPaKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, ¢oTorpapuu
MOJIEKYJT OpTaHUYECKUX COCTMHEHUN.

OnbiThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlITepHa.

OnbIThI, AOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUSL.

Monens, HUTIoCTpUpyIOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSHHS HJACAIBHOIO  rasa,
U30ITPOLIECCHI.



Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHUM
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMU COCTOSIHUS Pa3peskeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepmonuHaMuueckass cucreMa. BHYTpeHHsIST SHEprus TEepMOJIUHAMHYECKON
CUCTEMBI U cIOcoObI €€ n3MeHeHus. KoaumdecTBo TemioTel U pabdora. BHyTpeHHss
SHEPrUs OJTHOATOMHOIO UACAIBHOIO ra3a. Buapsl Temionepenayu: TemIONPOBOJHOCTD,
KOHBEKIHS, U3y4yeHUE. Y AelbHAs TEIJIOEMKOCTh BenlecTBa. KonnuecTBO TEIIOThI
IpU TeIIonepeaaye.

[lonsiTue 00 anuabatHoM mpouecce. IlepBbll 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue nepBOoro 3akoHa TEPMOAMHAMHUKH K u3omporeccaMm. ['papuueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh po1ieccoB B MPUPO/IE.

TemoBbie MamuHbl. [IpyUHIMIBL TeHCTBYS TETUIOBBIX MamiuH. [IpeobpazoBanus
DPHEPruM B TEIUIOBbIX MamuHax. KosdduimeHT mnone3Horo AelcTBUS TEMIOBOU
mammsbl. [Hukn KapHo u ero kos¢@duuueHT mnoie3Horo AeUcTBUsA. DKOJIOTHYECKUE
Ipo0JIEMBI TEMJIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M  MNPAKTUYECKOE NPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN SHEPIUU TeJla PY COBEPIIEHUHU pabOThI: BBUIET TPOOKU
13 OyTBUIKH MO/JT ICCTBUEM CXKATOr0 BO3/AyXa, HarpeBaHue 3¢upa B JIaTYHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpaLNs).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnsIT M0 a1abaTHOMY PACHTUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, IBUTATesi BHYTPEHHETO CropaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

N3mepeHne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeuyecmea. Dazosvie nepexoont

[TapooOpazoBanne u koHaeHcauus. Vcnapenue u kumneHue. AOCONIOTHAs U
OTHOCUTEJbHAs BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. YaenbHas Teruora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe teno. Kpucramimueckre u amopdHble Tena. AHU30TPOINMS CBOMCTB
kpuctamuioB. Kungkue kpuctamwisl. CoBpemMeHHble MaTepuanbl. I[lnaBineHue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaaHca.

TexHUYeCKHue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU NOJYYEHHSI COBPEMEHHBIX MaT€pUAJIOB, B TOM
YHUCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu



CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune npv moHWKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanus U MIaBJIeHUsI KPUCTAUIMYECKOTO BEIlIeCTBA.
JleMoHCTpalnus KpUCTalIoB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tej. JIEKTPUUECKUi 3aps. JBa BHIa 3IEKTPUUECKUX 3apsIOB.
[IpoBOAHUKH, TUDIIEKTPUKH U TIOJYIIPOBOAHUKH. 3aKOH COXPAHEHHUS DIEKTPUUECKOTO
3apsna.

B3anmoneiictue 3apsanoB. 3akoH Kynona. TodedHBId SJIEKTPUYECKHAN 3apsI.
OnekTpuueckoe mnoje.  Hampsok€HHOCTH  anekTpudeckoro  moisa.  I[IpuHnwmn
CYNEPIO3ULIAN ICKTPUUECKUX MOJICH. JIMHUY HAIIPSYKEHHOCTH 3JIEKTPUYECKOTO OIS,

Pabora cun anexrpocratuueckoro nois. Ilorennuan. Pa3HOCTh MOTEHIMATIOB.
IIpOBOAHUKM M [UIJIEKTPUKUA B JJIEKTPOCTATUYECKOM moJie. Jludnexkrpuueckas
IIPOHUIIAEMOCTb.

OnexktpoémMkocTs. KoHaeHcaTop. OIeKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, DBJEKTpOCTaTHYECKas 3al[uTa, 3a3eMJIEHHE DIJIEKTPONpPHUOOpPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmonenicTBue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTuyecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB JIEKTPOEMKOCTHU IIJIOCKOTO KOHAEHCATOpa OT IJIOIAAU IUIACTHH,
PACCTOSHUS MEXIYy HUMU U JUAIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuii mox. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBUSL CYIIECTBOBAHMUSI DJICKTPUUECKOrO  TOKa.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 1S ydacTKa LETIH.

OJIEKTPUYECKOE  CONPOTUBIICHUE. YJACIBHOE COIPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, NApaLIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jlxoyns—Jlenna.  MomHOCTb
AIEKTPUYECKOTO TOKA.



DNEeKTpOABMKYLIAsl CUIIA U BHYTPEHHEE CONTPOTHUBIIEHUE NCTOYHHUKA TOKA. 3aKOH
Owma 117151 ToIHOM (3aMKHYTOM) 35ieKTpruueckoi nenu. Koporkoe 3aMbikaHue.

DJIeKTpOHHAs IPOBOJUMOCTH TBEPIBIX METAIIIOB. 3aBUCUMOCTb COIIPOTUBIICHUS
METaJuIOB OT Temrneparypbl. CBepXIpOBOAUMOCTb.

DJIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TorynnpOBOJHUKH. CobcTBeHHast " IpuUMecHast IIPOBOJMMOCTh
noJTynpoBoJHUKOB. CBoiicTBa p—N-nepexoa. IlomynpoBogHIKOBbIE TPUOOPHI.

OnexkTpuyecknuid TOK B pacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOATEbHBIN pa3psil.
Mounns. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTAT, MCTOYHUKU TOKa, dJIEKTpOHArpeBaTeibHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHMSI, BaKyyMHbBIH JHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJTHUKOBBIHN TMO0/1, TaJIbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh COIPOTUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COEIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe INEKTPOABMKYHIEH cwibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTb CONIPOTHUBJIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

M ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopuvie padomoi

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOABMXKYLIEH CHIIBI MCTOYHHMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaoGmronenne ammekTpoimsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢uzuku 6azoBoro ypoBHs B 10 Kiiacce OCyIIECTBISIETCS ¢
y4€TOM COJAEpKaTEIbHBIX MEXKIIPEAMETHBIX CBS3€d C KypcamMud MaTeMaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nonsimusi, CBA3aHHBIE C HM3YyYEHUEM METOJIOB HAY4YHOI'O
MO3HAHUSA: SBJICHUE, HAYYHBIN (DaKT, runores3a, pu3nyeckas BeJIMUYMHA, 3aKOH, TEOPHS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellieHUe CUCTEMbl YpaBHEHUM, JHHEHas QyHKLM, mapadoda,
runepbona, uX TpaUKH U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKLIMU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPBI
Y X IPOEKLNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonocus: mexanmdeckoe ABW)KEHHE B KMBOW mpupojae, auddysus, ocmoc,
TEMJI000MEH JKUBBIX OpPraHM3MOB (BBl TEIUIONEpENadyH, TEIJIOBOE pPaBHOBECHUE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusi: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs. Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEII, KUIAKOCTEW U ra3os,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, SJIEKTPOJIUTHYECKAS TUCCOLUALINS, TAIbBAHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpazoBaHUE JABIKEHUHN C UCTIOJIB30BAHUEM MEXAaHU3MOB, YUET
TPEHUs! B TEXHUKE, MOJUIMIIHUKH, UCIOJIb30BAaHUE 3aKOHA COXPAHEHHsI MMITYJIbCa B
TEXHUKE (pakeTa, BOOOMET W JAPYTHE), ABUTATEIb BHYTPEHHETO CrOpPaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOJWJBHUK, KOHIUUIMOHEpP, TEXHOJOTUU IOJYyYEHUs
COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTHH,
AIEKTPOCTATUYECKAs 3allUTa, 3a3€MIJICHHE 3JIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIH
IPUHTEP, JJIEKTPOHArpEBATENbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE PUOOPHI,
rajibBaHHKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoneCTBUE MTOCTOSHHBIX MAarHuToB. MarHutHoe
nosje. Bektop MarHUTHOM MHAYKUUU. [IpUHIMIT Cyneprno3suuuy MarHWTHBIX ITOJIEH.
JlnHMM MarHuTHOM WHAYKIWUA. KapTuHa JWMHWUKA MArHUTHOM WHIYKUHU TIOJIS
MOCTOSTHHBIX MarHUTOB.

MarauTHoO€ 1oJe MPOBOJIHUKA ¢ TOKOM. KapTuHa TuHU MHAYKIIMY MAarHUTHOTO
MOJIsl JUIMHHOTO NPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO KOJBLEBOIO IPOBOJHHUKA,
KaTyIIKU ¢ TOKkOM. OnbIT Dpcrena. BzanmonencTBue NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna JlopeHua, e€ MOaysb U HanpaBleHUE. [[BUkEHNE 3apsy)KEHHOW YaCTHUIIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBnenue 3meKTpoMarHuTHOM MHAYKIMU. [[0OTOK BEKTOpa MAarHUTHOW UHAYKLIHH.
DNEKTPOJBIXKYIIASA CHJIa UHAYKIIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIu Papajest.

BuxpeBoe »3yeKTpuYecKoe TMoJie. OINEKTPOABMKYIIAs CHJIa UHIYKIHU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHME  CaMOMHAYKUIMUH.  ODJEKTPOABWKYIIas  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISl KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTpoiucTBa U MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIE MATHUTHI,
AIEKTPOMArHUThI,  AJEKTPOABUTATENb, YCKOPUTENIHW  JJIEMEHTApPHBIX  YACTHII,
WHIYKIIMOHHAS IEYb.

Llemoncmpayuu

OmneiT Opcrena.



OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IMOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3auMmopelicTBUE I1BYX TPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBjieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh DJICKTPOJBUKYILEH CHIIBI MHAYKIUU OT CKOPOCTH H3MEHEHUS
MarduTHOTO IIOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHrne MarHuTHOTO TMOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenbHass ~ cucrema. CBoOomHBIE ~ MEXaHMUYECKHE  KoJeOaHus.
["apmonnyeckue konebanus. Ilepuosa, vacrora, amrmuTyna u ¢asza KoJaeOaHH.
[IpykvHHBIN MaATHUK. MaremMaTUyeCcKnii MAasTHUK. YPAaBHEHUE T'apMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIC JJIEKTPOMAarHUTHBIC KOJICOAHUS B
UJeaJbHOM KOJIeOATeTbHOM KOHTYpe. AHAQJIOTUS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJsiebanusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUs SHEPTUU
B UJICAJIBHOM K0JIEOATEIbHOM KOHTYpE.

[IpencraBienre o 3aTyXawlUX KoJjieOaHUsIX. BBIHYXIEHHbIE MEXaHHYECKHE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennpii  TOk. CHHyCOMTANBHBIA TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJTHO€ U JIEUCTBYIOLIEEC 3HAYEHUE CHIIBI TOKAa H
HaIpsHKEHUS.

Tpanchopmarop. IlpoumsBojcTBo, mepemada u MOTpeOJCHHE DIICKTPUUCCKOU
SHEPruM. IJKOJIOTMYECKHE PUCKU TPU MNPOU3BOJCTBE 3JIEKTpodHepruu. KympTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: DIEKTPUYECKUU
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHHUM JJICKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB Kojie0aTeabHONW CHUCTEMbI (MPYXKUHHBIA WA
MaTeMaTHYECKUI MasSTHUK).

HaOmronenue 3atyxaromux KojieOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onaunca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuwinorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HANPSDKEHUS OT BPEMEHH) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.



Pe3oHanc mnpu NOCIENOBATENBHOM COCIMHEHHWHM PE3UCTOpa, KATYLIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBaHue 3aBUCHUMOCTH INEPUOJA MaJbIX KOJ€OaHWH Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MacChl Irpy3a.

HccnenoBanue NepeMEHHOTO TOKA B LEMM U3 MOCIEAOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

Mexanuueckue BOJIHBI, YyciaoBusi pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss M JiauHa BoJiHBL. [lomepedyHble W MOPOJOJBHBIE  BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3JIYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauusa BektopoB E, B, V B anekrpomarnutHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTPa)KE€HUE, IMPEIIOMIICHUE, MOJsipu3anus, AUPpakius,
unTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUSA. Paguonokanus.

DNIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHUYecKue yCTpPOWCTBA MW MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKalbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas JMATHOCTMKA B TEXHUKE W MEIULIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILJTUTYI0W ¥ YaCTOTOM
KoJie0aHMil.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)XKEHUE, MPEJOMIICHHUE,
noJisipu3aiys, IMPpakuus, UHTEpPepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsaMonnHENHOE paclpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue u300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnienue cBeTa. 3aKOHBI MpeEIOMIICHHS cBeTa. AOCOMIOTHBIA MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHBIi yrojg mOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CroxxHbIil cocTaB Oenoro cBeta. LIBer.



Cobupartomiue u paccerBaromie JuH3bl. ToHKas nuH3a. DOKYCHOE PacCTOSHUE U
onThyeckas cuiia TOHKOW JuH3bI. [locTpoeHue u300pa’keHUi B coOWparomuX u
pacceuBaronux jJuH3ax. opmyna TOHKOM JTMH3BL. Y BEeTUYEHHUE, TaBA€MOE JTMH30M.

[Ipenenbl NpUMEHUMOCTHA TEOMETPUYECKON ONTHUKHU.

BonnoBas ontuka. Matepdepenius cseta. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOJIIOICHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus csera. JudpakunonHas pemeérka. Y cinoBue HaOIIOACHHS TIaBHBIX
MaKCHUMyMOB TpU TaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha IUGPAKIUOHHYIO
PELIETKY.

[lonspuzamus ceera.

TexHudyeckue yCTpPOWCTBA U TPAKTUUECKOE TMPUMEHEHHE: OYKH, JIyTa,
¢doToanmapat, NPOEKINOHHBIA anmnapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAS ONTHKA,
T paKMOHHAs PEIETKA, TOIIPOU.

Jlemoncmpayuu

[TpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE U IPEIOMJICHHE CBETa.
OnTuueckue mpruOOpsI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mojenu MUKpOCKOTa, TEIECKOIIA.

HaOmronenune natepdepeHinu ceera.

HaOmronenue nudpakiyuu cBera.

HaGnronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue cexkTpa ¢ MOMOIIbIO JU(PPAKIUOHHON PEIIETKH.

HabGnronenue noasipu3aluuu CBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

N3mepenue nokaszaresns NpeaoMIICHHUs CTEKIa.

HccnenoBanue CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zgen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuLBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel crienuaibHOU
TEOPUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTh MOXYJSI CKOPOCTH CBETAa B BAaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHM M COKpAICHUE
JUTUHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3b MacChl C PHEPrUEH M HMMIYJIBCOM PEIISITUBUCTCKON YaCTHUIbl. DHEPIus
MTOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmot K6aHM 00U ONMUKU



®otonbl. Popmyna [Inanka cBsi3u sHEprUM HOTOHA C €T0 YaCTOTON. DHEPrus u
HUMITYJIBC (DOTOHA.

OtkpeiTie U uccienoBanue gorodrddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dbotorpdexra. YpaBHenue OuHmTeitHa g pororddexra. «KpacHas rpanuiiay

dboTtoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTHUECKOEC NPUMEHEHHE: (POTORIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTOdPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -4acTHil.
[Tnanerapnas mozaens atoma. [loctynarsl bopa. M3nyuenue u nornomienne GOTOHOB
IIpU [IEPEXO0JIE aTOMA C OJTHOTO YPOBHS 3HEPTrun Ha Apyroi. Buasl cnektpos. CriekTp
YPOBHEM DHEPrUU aTOMa BOJIOPOAA.

BosiHOBBIE cBoiicTBa yactull. Bosubl je bpoiins. KopnyckylisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHn4eckre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIIbHBIN aHAJIN3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, J10Ka3bIBAIOIIME CJIOKHOCTh CTpoeHusi sapa. OTKpbITHE
panuoakTuBHOCTU. OnbIThl Pe3epdopaa mo ompeaesieHnio coctaBa paguoaKTUBHOTO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMMma-u3inydeHus. BiusHue paaioakTUBHOCTH
Ha KUBBIC OPTaHU3MBI.

OtkpeiTHEe TIpoTOHa W HeWTpoHa. HykinonHas wmonens sanpa ['eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tomsl.

Anbha-pacnaa. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['aMmma-u3inyyeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cwibl. Jlepext maccer sapa.

Snepnseie peakunu. [lenenue u cuHTes saep.



Anepusbiii peaktop. TepmosaepHsiii cunTe3. [IpodiieMbl U IEPCIEKTUBEI A1EPHOM
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI IACPHON YHEPTETUKH.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOJIOIEHUS M PErMCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUPA.

TexHUYeCKUe YCTPOMCTBA M INPAKTHYECKOE IPUMEHEHHUE: TO3UMETp, KaMmepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanne TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanel pa3BUTUS acTpoHOMUU. [IpuknamHOE M MHUPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nus, spKUe 3BE3IbI, IUIAHETHI, UX BHUIUMOE
JIBUKCHUE.

ConneuyHas cucrema.

Connue. Conneunas aktTuBHOCTb. Mcrounuk 3Heprun ConHua u 3BE31. 3BE31BL,
UX OCHOBHBIE XAPAKTEPUCTUKU. /[marpaMMa «CHEKTPaIbHBIA KIACC — CBETUMOCTDY.
3BE3MBI IJIaBHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE
IIPEACTABIICHUS O MPOUCXOKICHUH 1 3BoJIoMY CoMHIA U 3BE3T. DTaIlbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [anaktuka. [lonmoxenume m nBuxkenue CosHIA B
[Namaktuke. Tumnel ranmakTuk. Paguoranaktuky n kBasapbl. UEpHBIE ABIPHI B AIpax
TaJIAKTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O0ma. Pazberanue rajaakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HEBOOPY>KEHHBIM TJIa30M C HCHOJIb30BAHHUEM KOMIIBIOTEPHBIX
OPUJIOKEHUHN ISl OTPEJCNICHUsI MOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311isl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromiee MOBTOPEHUE

Ponb Gpu3nku 1 acTpOHOMUHM B IKOHOMHUYECKOM, TEXHOJIOTMUECKOU, COI[MaIbHON
U 3TUYECKOM cpepax NesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHUU B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpA, PoJib (PU3NYECKON Teopuu B (OPMHPOBAHUU
IPEJICTaBICHUNA 0 PU3NYECKON KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MHpa B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEAICTABIECHUI O IPUPOJE.

MexnpeaMeTHble CBSA3H



N3yuenue xypca ¢usukum 6a3oBoro ypoBHs B 11 Kimacce ocCymiecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M € KypcamMu MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAy4YHOTO
MIO3HAHUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTEe3a, (pu3nyeckas BeIUIruHa, 3aKOH, TEOPHs,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: penieHrue CUCTEMbl YPaBHEHHH, TPUTOHOMETPUYECKHUE (PYHKITUH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUYECKOE TOXKJIECTBO,
BEKTOPBl M HMX MPOCKIHUH HAa OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIC
DJIEMEHTAPHBIX  (YHKIUW, TPU3HAKK TOJ00MS TPEYroJbHUKOB, OIPEACICHNC
IJIOIIA/IN TUIOCKUX PUryp u 00bEma Tel.

buonocus: »>nexTpuyeckue SBICHUS B JKUBOM NpUpPOJE, KojeOaTeabHbIe
JIBUKEHHSI B JKMBOW MPUPOJE, ONTUYECKUE SABJICHUS B KUBOM MPUPOJE, ACHCTBUE
paauainyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKAS CTPYKTYpa TBEPIBIX
TeJI, MeXaHW3Mbl 00pa30BaHUs KPUCTAIUNIMUYECKOMN PEIIETKH, CIIEKTPAIBHBIN aHAIH3.

l'eoepaghus: marHUTHBIC MMOJIOCA 3eMJITH, 3aJIe’)KW MAarHUTHBIX Py, OTOChEMKaA
3€MHOM MOBEPXHOCTH, MIPEICKA3AHNUE 3EMIICTPSICCHUN.

Texnonocua: JHWHAMW DJEKTpPOIEpenay, TEHEPATOpP MEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAA II€Yb, pajap, paAUONPUEMHHUK, TEIECBU30D,
anTteHHa, tenedoH, CBY-meub, NPOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpeamera «@Pu3nMkKay Ha YPOBHE CPEIHEro OOLIETO
oOpa3zoBaHus (0a30BBIM ypOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CICAYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS yueOHOro mnpeamera «Pu3nKay JAOIHKHBI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3MUIIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpPUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBA, PACIIUPEHUE )KU3HEHHOTO OIbITa
M ONbITa JEATEJIBHOCTH B MPOILECCE pealu3aldd OCHOBHBIX HaIpPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM OOYYarolIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEUECKMX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HMHTEpEcax TIPaKJIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeILHOM OpraHU3aIuy;

YMEHHE B3aUMO/JIECTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE OTHOUIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npUCyIIEro (pU3nyeckoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K pa3nuyHbIM cPepam npodheccuoHaIbHOU 1eITebHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEPILIATH OCO3HAHHBIN BHIOOp Oy y1Ieh
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TITAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3oBaHWIO B 00JIaCcTH
(U3UKK Ha IPOTSHKCHUU BCCH KHU3HH;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  DKOJIOTHYECKON KYJIbTYPBI, OCO3HAaHHE TJI00AIBHOTO
XapakTepa dKOJIOTHYSCKUX TPoOIeM;

IUTAHUPOBAHKWE M OCYIICCTBICHHUE JICHCTBUI B OKpYJXKarollel cpelie Ha OCHOBE
3HAHUS [IEJICH YCTOMYNBOTO Pa3BUTHSI YCIIOBCUCCTRA,

pacIIMpeHHe OIbITa JACSITSILHOCTH 3KOJOTHYESCKON HAIIPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUHU 110 (PH3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMUPOBAHHOCTH ~MHPOBO33PCHHS, COOTBETCTBYIOIIECIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUYSCKON HAYKH;

0CO3HaHHWE [IEHHOCTH HAyYHOU JEITeIbHOCTH, TOTOBHOCTh B IPOIIECCE U3YUCHUS
GU3MKM  OCYIIECTBIISITH NMPOCKTHYID H  HCCICIOBATENBbCKYIO  JIEATEIHHOCTh
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:

CaMOCTOSITENIbHO  (OpMyJIUpOBaTh M aKTyaJu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LEeNu MAESTEIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUH HX
JOCTUKEHNS,

BBISIBJIAITh 3AKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPUBAEMBIX (PU3UYECKHUX
SIBJICHUSX;

pa3pabaThiBaTh IUIAaH peUIeHUs NpoOieMbl ¢ Y4ETOM aHajiu3a HMMEHOIINXCS
MaTEepUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBUSX PEabHOTO, BUPTYAJILHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciaeaoBare/ibCKue 1eUCTBUA!

BJIQJICTh HAY4YHOM TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHATUAMH U METOAaMU
buznueckoil HayKu;

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEIOBATENbCKON U MPOEKTHOU NESITEIbHOCTH B
o0nacTu (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METO/IOB pelieHusl 3a1ad (U3MUECKOr0 COJEP’KaHMs, MPUMEHEHUIO Pa3TMYHBIX
METOJ0OB ITO3HAHUS;

BJIAJICTh BUJAMHM JACATEIBbHOCTH MO TOJYYEHHID HOBOIO 3HAHUA, €ro
MHTEpHpETaluu, MPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIIHSIX,
B TOM YHCJIE€ IPU CO3TaHUH YU€OHBIX MPOEKTOB B 00J1aCTU (PUBKKH;



BBISIBJISITH TMPUYMHHO-CIEJCTBEHHBIE CBS3M U aAKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHThI JUIsl JOKa3aTelnbCTBa CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MOJYyUYEHHBIE B XOJ€ PELICHUS 3a]aul pe3yibTaTbhl, KpUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb M (OPMYyJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HAHUA 1O (U3MKE B TPAKTHYECKYyI0 00JacThb
KU3HECSITCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

Pabora ¢ nndopmanmueii:

BJIa/IeTh HaBBIKAMM NOJyYyeHUs HHPOpMalMK (PU3UUECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITENBHO OCYILECTBIATh IOUCK, aHalu3,
CUCTEMATH3allMI0 M HHTEpHIpEeTalio HHPOPMAlUU pa3IudyHbIX BHIOB U (HOpM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBA NHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHM3AI[MOHHBIX 3a1a4 C
coOoicHueM TpeOOBAaHUM HSPrOHOMHMKH, TEXHUKHM O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M DJTUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJIEP>KaHUs B Pa3IMUHbIX (popmarax ¢ yuéTtom
Ha3HaueHUs MHGOPMALMK U LEJIEBOM ayAUTOPUH, BBHIOMpAs ONTHUMAJIbHYIO (opMy
IPEJCTaBICHUS U BU3YAIU3AlUH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

OCYILECTBIIATH OOIIEHNUE HA YpOKaX (PU3UKH U BO BHEYPOUHO JIeATEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYaTh KOH(QIUKTHL;

pPa3sBEPHYTO MW JIOTUYHO H3J1araTb CBOK TOYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh WM HCHOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM W HWHIMBHUIYaJbHOU
paboThI;

BBIOMpPATh TEMATUKYy M METOAbl COBMECTHBIX JEUCTBUH € Y4Y€TOM OOIIMX
VHTEPECOB U BO3MOKHOCTEN Ka)K0I'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATHL U
KOOPAMHUPOBATH JCUCTBUSA MO €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEHUCTBUM,
pacnpeneniaTb poad C YYETOM MHEHUH YYacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJa M KaXJOTO yJYaCTHHUKA KOMaHJABI B OOIIMIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;



npemiaratb HOBBIC IIPOCKTbI, OLCHHWBATL HWJACU C T1IO3WIIMKM HOBU3HELI,
OPUTHMHAJIbHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTH,

OCYHICCTBIIT IIO3UTUBHOC  CTPATCTUYCCKOC IIOBCIACHHUC B  PA3JIMYHBIX
CUTyalu:Aax, IPOABJIATE TBOPUYCCTBO U B006pa)K€HI/IC, OBITH NHHUINATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBISATh IO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH
(GU3MKM W AaCTPOHOMHHM, BBISBISTH NPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBATH
COOCTBEHHEIC 3a/a4H;

CaMOCTOATENbHO COCTaBIIATH IJIAH PEIICHUS pACYETHBIX M KAYECTBEHHBIX 3a/a4,
IUIaH BBINOJIHEHUS MPAKTUYECKOM pPadOThl € YYETOM HMEIOIIHUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTECHHII;

JieNaTh  OCO3HAaHHBIM  BBIOOp, AapryMEHTHUpOBaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO PYAULIMU B 0071aCTU (PU3UKH,
MIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, DMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HABBIKAMU TMO3HABATEIBHON pedIeKCHH KaK OCO3HAHMS COBEPLIAEMBIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCIIOJIb30BaTh NPHUEMBI peIeKCUU I OLEHKH CUTyalluu, BbIOOpAa BEPHOTO
pEelIeHHS;

YMETh OLEHHUBaTh PUCKHM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 UX
CHU)KECHMUIO;

IPUHUMATh MOTUBBI W AapryMEHTBl JpPYIrUX I[PU aHajJu3€ pe3yJbTaToOB
NEeATEIbHOCTH;

NPUHUMATH ceOsl, TOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTUBBI W AapryMEHTBl JPYIrUX I[PU aHajJu3€ pe3yJbTaToOB
NEeATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B npouecce mocTukeHUs] TUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOrPAMMBI 10
dbuzuke I ypOBHS  CpeIHEro olmiero o0pa3oBaHus Yy  OOydYarommxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJJIEKT, peanoiaraomumi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJAETh HANpPABICHMsI PAa3BUTHS COOCTBEHHOH AMOLIMOHAJIBHOMN cepsl,
OBITh YBEPEHHBIM B ce0e;



CaMOpETyJIMPOBAHUS, BKIIOYAKOIIET0O CAMOKOHTPOJIb, YMEHHUE NPUHHAMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJCHHME, CIIOCOOHOCTh  QJalTHUPOBATHCI K
AMOIIMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKJIOYAIOIICH CTPEMJICHHE K JIOCTHXKEHUIO LEIU U
yCIieXy, ONTUMH3M, WHHUIMATUBHOCTb, YMEHHME JI€MCTBOBATh HCXOAs M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIONICH CIIOCOOHOCTH MOHHMMATH SMOIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO
Y COIIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CTIOCOOHOCTH BHICTPAWBATh OTHOIIICHUS C
JPYTUMM JIFOABMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peiatb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xonity o0yuenus: B 10 kiaacce nmpeaMeTHbIE pe3yibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JNEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MecTO (U3UMKH B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JEATENBHOCTHU JTHOIEH;

YUUTHIBaTh TPAHULBl MPUMEHEHUS HU3YYEHHBIX (U3NYECKUX MOJIENEH:
MaTepuajbHas TOYKa, MHEepLUalbHas cucTeMa OTcuéra, adCOJIFOTHO TBEPIOE TEJO,
WJICAIbHBIN Ta3, MOJEIN CTPOCHMS Ta30B, KUAKOCTEU U TBEPIBIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3aps]l IPU pelIeHUN PU3NIECKUX 3a/1ay;

pacro3HaBath (pu3nueckue siBjeHUs (MPOIECChl) U OOBACHITH MX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpPUU CTPOEHHUs BEIEeCTBa H
AIIEKTPOJMHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHEWHOE JBUKEHUE,
CBOOOJIHOE MaJIeHHUE TEeJl, ABUKEHUE MO OKPYKHOCTH, UHEPLUS, B3aUMO/ICHCTBUE TEJI,
g y3us, OpOyHOBCKOE ABUKEHUE, CTPOECHUE KUIKOCTEN U TBEPBIX TEJ, U3BMEHEHHE
o0b€Ma Ten Mpu HarpeBaHUM (OXJIAXKIEHUHU), TEIUIOBOE DPaBHOBECHE, HCIAPEHUE,
KOHJEHCAllMsl, IUIaBICHUE, KPUCTAIM3AlMsl, KUIIEHUWEe, BJIAKHOCTh BO3/1yXa,
MOBBILICHHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEKIY
napamMeTpaMM COCTOSIHMS ras3a B M30IpOLeccax, JIEKTpU3aLMs Tell, B3aUMOJEHCTBIE
3apsJI0B;

ONKCHIBATh MEXAHUYECKOE JIBIKEHUE, HCHOJIB3YysS (PU3MUECKHe BEIUYUHBL:
KOOpJIMHATA, ITyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMITYJIbC
Tena, KUHETUYeCKash SHEprus, NOTEHIMalbHas SHEprusi, MexaHudeckas pabora,
MEXaHU4eCKasi MOIIHOCTh; MPY ONMMCAHUH ITPABUIIBLHO TPAKTOBATH PUZUUECKHUM CMBICIT
UCIIOJIb3YEMbIX BEJIUYHMH, HUX OOO3HAYEHUs W EAUHUIBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMYMHAMU;

ONUCHIBATh U3YUEHHBIE TEIUIOBBIE CBOMCTBA TEJN U TEILIOBBIE SIBIEHUS, HCIIOJIb3Ys
dbu3nuecKkue BEJIWYMHBI: JABJIEHUWE Trasza, TeMmIepaTrypa, CpeAHssi KUHETHYecKas
DHEPIUs Xa0TUYECKOTO JBUKEHUS MOJIEKYJI, CPEHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI SHEPIus, padboTa ra3a, Ko3(pQHUIHEHT MOJIEe3HOTO
JIEHCTBUS TEIJIOBOTO JABUTATENsI; IPU ONMUCAHUH MPAaBUIBHO TPAKTOBAThH (DHU3HUECKUIA



CMBICIT UCITOJIb3YEMBIX BETUYWH, NX 0003HAYCHHS M €IUHUIIBI, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

OMKCHIBATh M3YyUEHHBIE AJIEKTPUUECKHE CBOMCTBA BEIECTBA U AJIEKTPUUYECKUE
aBJIeHUs (TIPOLIECCHI), MCIOJIb3Yd (U3UUYECKUE BEJIMYMHBL: SJIECKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIUAIOB; TPU
ONMKMCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUI CMBICI MCHOJIb3YEMbIX BEIMYMH, UX
0003HaYEHUS U €IUHUIIBI; YKA3bIBATh (DOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUMHAMU;

aHaAIM3UPOBaTh (PU3MUECKHE MPOLECChl M SABICHUS, HCIONb3Yyd (U3HUECKHE
3aKOHBI W MPUHIMIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHMSI MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHIIUIL
CYyNEepHO3UIIUA CUJI, TPUHIIUI PABHOMNPABUS HWHEPLUUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpellHe KUHETHYECKOW JHEPTruu TEIUIOBOTO JBHKEHHUS MOJEKYJI € abCOJMIOTHOMN
TEMIIEPATYPO, MEPBBIM 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsa, 3akoH KysoHa, mpu 3TOM pa3inyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOEe BhIPAKEHUE U yCIOBUSA (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIUIIBI JIEUCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCJIOBHUS MX O€30MaCHOTO HMCMOJB30BAHMS B TOBCEIHEBHOMN
KU3HU;

BBITIOTHATh JKCIEPUMEHTHI TI0 HCCIECIOBAaHUI0 (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJB30BaHUEM TIPSMBIX M KOCBEHHBIX HU3MEPEHUH, MpPU ITOM
dbopmynupoBaTh NMpodeMy/3aiady U TUNOTE3y Y4eOHOro IKCIEepUMEHTa, COOUpaTh
YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHMS, TPOBOJUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSMbIE U KOCBEHHBIC M3MEPEHUS! (PUBMYECKUX BEIMYHMH, MPHU
TOM BBIOMPATH ONTHUMAJIBHBIA CMOCOO HW3MEPEHHS] W KCIOJIb30BATh HW3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBHUCHUMOCTH  MEXAy  (PU3NYECKMMH  BEIMYMHAMHU  C
UCIIOJb30BAaHUEM TMPSMBIX HM3MEpPEHHM, MPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUpPOBATH PE3yJbTATHI MOTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJIC
Tabnuil 1 rpauKoB, ACJIaTh BHIBOJBI 10 Pe3yJbTaTaM UCCIEIOBAHMS;

coOIoaTh TpaBuia 0e30macHOro Tpyda MPHU MPOBEICHUU HWCCISAOBAHUN B
paMKax Y4eOHOro HSKCIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEIbCKOM U MPOEKTHOMN
NESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB M JIA0OPATOPHOIO
000opy10BaHUS;

pemaTh pacu€THbIE 3a/1a4u C SIBHO 33JIaHHOM (PU3MYECKON MOJAEIbIO, UCIIOJIb3YS
dbu3nyecKkre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHUS 3aJa4d BLIOMPATH
(bU3HYECKYI0 MOJIENb, BBIICIATh (PU3HMUECKUE BEJIUYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
st €€ peunieHusi, NPOBOJUTH PAcy€Thl M OLEHHBATH PEATBHOCTH MMOJIYYEHHOTO
3HAYCHUS (PU3NIECKON BETUIHHBL;



pelarb KaueCTBEHHbIE 3aJayM: BBICTPAUBATH JIOTMUYECKH HENPOTHUBOPEUYUBYIO
LEMOYKY PAacCCyKXJACHUNW C ONMOpPOM HAa H3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH H
busnueckue SBICHUS;

UCIIOJIb30BaTh MPH PEIICHUU Y4eOHBIX 3a7]a4 COBpEMEHHbIE MH(OpPMAIMOHHBIE
TEXHOJIOTUU [JIsl TOMCKA, CTPYKTYPUPOBAHHUS, HHTEPHPETAUU W IPEJICTABICHUS
y4eOHOH ¥ Hay4YHO-MONYJSpHOM HHPOpMAlMU, TOJYYEHHOM U3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIA/la POCCHICKUX U 3apYOC)KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYKAKOLIEr0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCITI0JIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU JJIS
oOecrieyeHus: 0€30MaCHOCTH TpH OOpalIeHuu C NpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHS 3J0POBbS U COOJIOJIEHUS HOPM 3KOJOTHUYECKOIO
IIOBEJCHUS B OKPYIKAIOIIEH Cpele;

paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPYMNIbI, pPALUOHAIBHO pACIPEAEHATh OO0S3aHHOCTH U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJeKBaTHO OLICHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PACCMAaTPUBAEMON IPOOJIEMBI.

K xoniy oOyuenus B 11 kiacce npeqMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UMKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpPA, B DPA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTUA JIOACH, IEJIOCTHOCTh U €IMHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATH IPAHUILIBI IPUMEHEHUSI U3YUYEHHBIX (PU3NYECKUX MOJIETIEH: TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l, Tyd CBETA, TOUEUHbIN HCTOYHUK CBETA, IAEpHAst MOJENb aTOMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOTO Si7jpa MPH pellieHnu GU3NYECKUX 3a/1ay;

pacro3HaBaTh (PU3UYECKUE SIBICHUS (ITPOILIECCH) U OOBSCHATH MX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKH U KBAaHTOBOM (DU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBHS TOKAa, B3aUMOJIEUCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs] MHAYKLMS, 1€CTBUE MArHUTHOIO OISl HA IPOBOJHUK
C TOKOM M JIBWXKYIIUHCS 3apsii, AJIGKTPOMAarHuTHbIe KOjeOaHUs M BOJIHBI,
PSIMOJINHEWHOE pacnpocTpaHeHue CBETA, OTpa)XEHHUeE, IPEJIOMJICHHE,
uHTephepeHus, audpakuus W [OOJsSpU3alMs  CBeTa, JIMCIEPCUsi  CBETa,
dboroanekTpudeckuii 3ddext (pororddekr), cBeToBOE HaBlIEHHUE, BO3HUKHOBEHUE
JMHENYaToro CIEKTpa aroMa BOJOpPOJAA, €CTECTBEHHass M  HMCKYCCTBEHHAs
PaANOAKTUBHOCTE;

ONKCHIBATh H3YYEHHBIE CBOWCTBA BelIeCTBA (DJIEKTPUUYECKUE, MarHUTHbBIE,
ONTHYECKHE, TEKTPUUYECKYIO TPOBOJIUMOCTD PA3IUUHbBIX CPE/l) U DJIEKTPOMArHUTHbBIE
sBJIEHUS (IIPOLIECCHI), UCTIONB3YS (PU3NUECKUE BETUUYUHBI: SIEKTPUUECKUH 3aps, CUiIa
TOKa, JJICKTPUYECKOE HANpPsDKEHHUE, 3JIEKTPUYECKOE CONPOTHBIIEHHUE, PA3HOCTb
MOTEHIMAJOB, 3JEKTPOABIKYIIAs cuiia, padoTa ToKa, MHAYKIMS MarHUTHOTO TIOJIA,
cuina Amrepa, cuna JlopeHua, HHIYKTUBHOCTD KaTyIIKH, SHEPTHS 3IEKTPUUYECKOTO U



MarHMTHOTO TOJIEH, MEPUO M YacToTa KoeOaHuil B KoJeOaTeTbHOM KOHTYpE, 3apsi
U CHJIa TOKa B MPOIECCe TApMOHUYECKHUX JIEKTPOMArHUTHBIX KoJieOaHUM, POKyCHOE
pacCTOSTHUE M ONTHUYECKas CHUJIa JIMH3bI, MPU ONUCAHUM MPABUIBHO TPAKTOBATH
(bu3MYECKUi CMBICI UCTIOJIb3YEMbIX BETUUHH, UX 0003HAYCHUS U €TUHULIbI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS U TPOLIECCHI, HCIOIb3YS
(bu3MYecKue BEIMUYUHbBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI U YaCTOTa
CBETa, SHEPTUs U UMIYJIbC (POTOHA, MEPUOJI MONTypaciaja, SHEPTUs CBA3H aTOMHBIX
sqep, IpU OMHCAHUM TMPABWIBHO TPAKTOBATh (PUBWYECKUN CMBICH HCIIOJIb3YEMbIX
BEJIMYMH, X 0003HAYCHUS U €IUHUIIBI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEIUYHMHY C APYTUMH BEJIMYMHAMHU, BBIYUCIIATH 3HAUEHUE (PU3NYECKOU
BEJINYUHBL;

aHANM3UPOBaTh (PU3NYECKHUE MPOLIECCHl M SIBICHUS, HCIOIb3YyS (U3HUYECKUE
3aKOHBI M NPUHIUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEIOBATEIBHOTO U NapaJIIEIBHOIO
COCIMHEHHs IPOBOJHMKOB, 3aKOH JDxoyms—JIeHnma, 3aKkOoH 3JEKTPOMarHUTHON
WHIYKIUHU, 3aKOH INPSMOJIMHENHOIO PACIPOCTPAHECHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI [TPEJIOMIICHHUS CBETA, ypaBHEeHUE DifHIITeNHHA 11 poToddhdexTa, 3aKoH
COXpPaHEHHUSl DSHEPIMM, 3aKOH COXpPaHEHUS HMILYJbCa, 3aKOH COXpPaHEHUs
JIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMCIIA, IOCTYyJaTel bopa,
3aKOH PaJMOAKTUBHOTO pacmaza, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAXKEHUE M YCJIOBHUS (IpaHMIbI, OOJACTH)
MPUMEHUMOCTH;

ONpEENATh HAMPABIEHWE BEKTOPAa MHAYKIIMK MArHUTHOTO MOJIsi IPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh U300paKeHUE, CO3aBAEMOE IIOCKUM 3€PKAJIOM, TOHKON
JINH30M;

BBIMOJHATh OKCHEPUMEHTHl 10 UCCIEIOBaHUIO (U3UYECKUX SBICHUM U
IIPOLIECCOB C HCHOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHHN: IIPH 3TOM
dbopMyIMpoBaTh MpoOIEMy/3a/1ady M TUIIOTE3y YICOHOTO IKCIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHUs, IPOBOAUTH OIBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYILECTBISATh MpPsIMbIE U KOCBEHHbIE M3MEpeHHs (PU3UUYECKUX BEIMYUH, IpPU
TOM BBIOMpPATh ONTUMAIBHBI CINOCOO W3MEPEHHS W HCIOJIb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHU: TpPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yJbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BHUJI€ TaONUI] U TpaduKoB, AenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEeI0BAHNUS;

coOJroaTh TMpaBwiia 0€30MacHOr0 TpyAa MpHU IMPOBEISHUM HCCIICAOBAaHUN B
pamMKax Y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKON M MPOEKTHOM
JESITEIBHOCTH C HUCIHOJB30BaHUEM H3MEPHUTENBHBIX YCTPOHUCTB M J1aOOPATOPHOTO
000pyIOBAHUS;



pemiath pacu€THbIC 33a4u C ABHO 3a/JaHHON (PU3NYECKON MOJENbBIO, UCTIONb3YS
¢dbu3nuecKue 3aKOHbI M MPUHIUIBI, HA OCHOBE aHalIM3a YCIOBHUS 3a/lauyd BHIOMpATH
(bU3MYECKYI0 MOJIENh, BBIJIEIATh (PU3HUUECKUE BEJIMUMHBI U (OPMYIIBI, HEOOXOAUMBIE
I €€ peuieHus, NPOBOJAWUTH PAcUYE€Thl M OLEHHBATHh PEAIBHOCTH IOJIYYEHHOTO
3HauYeHUA (PU3NYECKON BEITUUUHBL;

pelaTh Ka4eCTBEHHbBIC 3aJlaud: BBICTPAUBATh JIOTMYECKA HEMPOTUBOPEUYUBYIO
LEMOYKY PacCyXJACHUNM C ONOpPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh NPU PEIICHUN y4eOHBIX 3a7a4 COBPEMEHHbIE HH()OpPMAIIMOHHBIE
TEXHOJIOTUH [UJIl IIOMCKA, CTPYKTYPHUPOBAHMWs, UHTEPHPETAUUMU W IPEACTABIICHUS
y4eOHOM M Hay4YHO-NOMNYJSPHOM HMHQOpMalUWU, TOJYYEHHOM U3 Pa3IHYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOIYYAEMYIO HH()OPMALHIO;

OOBSACHATH NPUHIUIIBI AEUCTBUS MAlllUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3auyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BaHMS B IOBCEAHEBHON KU3HU;

IPUBOJUTH NMPUMEPHI BKJIA/a POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3UKE B MMOBCEAHEBHON XKU3HU IS
obOecnieueHnss 0€30MaCHOCTH MpU OOpalleHuH C NOpuOoOpaMu M TEXHUYECKUMU
yCTpOMCTBaMH, JJi1 COXPAHEHHUS 3JI0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

pabotatb B TpyNNe C BBIIOJHEHUEM pPA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYMNIbl, PALUOHAIBHO PpaCHpEeAessITh OO0S3aHHOCTU U
IJJAHUPOBATh JIESITENBHOCTh B HECTAHNAPTHBIX CUTYyalHsX, aJACKBAaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCRne 0GPA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
11 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaruia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Uroro no pazaeny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OcHOBbI TepMOAMHAMHIH 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIeKTpoCcTaTUKA 10 1 1 bubmorexa LJOK

https://m.edsoo.ru/7f41bf72
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4.2
Pa3IUYHbIX Cperax

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

[TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72



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

11 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI B Kontpoabnbie  Ilpakruueckue  (uudposbie)
cero paboTnI padoThI oOpasoBaTe/bHbIE
pecypchl
Paznen 1. JIEKTPOANHAMUKA
1.1 MarauTtHoe 1moJje. DIeKTPOMarHuTHas UHTYKITUS 11 1 3 Bubmorexa HOK
' ’ https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
bubmuorexa [JOK
2.1 MexaHu4ecKre 1 AIEKTPOMarHUTHBIE KOJIeOaHMsI 9 1 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.2 MexaHUYeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
2.3 Onrura 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI CIELIMATIBHOM TEOPUN OTHOCUTEIBHOCTH 4 1 Eubmorexa IIOK
' https://m.edso00.ru/7f41c97c
Hroro no pazneny 4
Pa3nea 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4.1 DJeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41ca7c
bubmuorexa [JOK
4.2 Crpoetine aroma 4 https://m.edso00.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 571pO S https://m.edso0.ru/7f41c97c
Hroro no pazaeny 15
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Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Egggﬁﬁfg&%grou/léf 11097C
Hroro no pazueny 7
Pa3znen 6. OBOBIHIAIOIIEE NIOBTOPEHUE

6.1 O6o061m1aro1iee NTOBTOPEHHE 4 Eggfﬁ;ﬁﬁ)gﬁ}% A1097¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOGHTPOJILHLIC HpﬁaKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoTbI padoThbI pecypebi

1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnmnoreka HOK
METO/IbI TO3HAHUS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
P

2 cospexemoft naymoit spmn upas | 1 Bumiorera LIOK

p Hayi P 'Pa, https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JeATEIbHOCTH JII0JIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubnuoreka [{OK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUue

4 PaBHOMEpHOE IPAMOIIMHEWMHOE JBUYKEHNE 1 bubmorexa LIOK

https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubmmnoreka HOK
JIBUJKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe neuxenue. J(BrmkeHne 1 bubmuoreka [IOK
MaTepUAIbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHumn otHOcuTenpHOCTH [ anunes.

8 HEepILIII/IaHBHBIe cucreMsbl orcueta. [lepBsiit 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 CYTIEPITO3UIIH CHIT BI.)TO L(I)ﬁ 3aKOH 1 bubnmorexa LIOK
yrep ) poH https://m.edsoo.ru/ff0c3be8
HproToHa asis MatepuanbHOM TOUKU
10 Tperuii 3akoH HeroTOHA 111 1 bu6muoreka [JOK

MaTCPHAJIBHBIX TOUCK

https://m.edsoo.ru/ff0c3be8
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3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11 .
TsbKecTU. [lepBasg KocMuYecKkasi CKOPOCThb https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el8
Cwiia tpenus. KoadduumeHt tpenus.
13 Cuna Zgn OTI/IBJICE?I/I(lf)I 1? )31 IIBI/I)I:(eHI/II/I Tena buGnuorexa LIOK
P p https://m.edso0.ru/ffOc3f76
B )KHMJIKOCTH HJIU Ta3e
[ToctynarensHoe U BpaliaTeiabHOe
14 JBUKEHHE a0COIOTHO TBEPAOTO TEA. bubnnorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HNMnynbec MmaTepuabHOW TOYKH, CUCTEMBI
MaTepHualbHbIX TOUEK. IMIyJIbC CUIIBL. Bu6motreka [JOK
15
3aKoH cOXpaHEHUsI UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u moiHOCTh cuibl. Kunetndeckas
16 JHEPrUs MaTepuaIbHON TOUKH. Teopema bubmiorexa LIOK
o https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETUYECKOW IHEPTHH
[TorenuumanbHas sHeprud. [loTeHumanbHas
17 SHEPTHUs ynpyro neopmMupoBaHHOM bubmuoreka [JOK
npyKuHbl. [loTeHManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHuManbHbBIE U HETTOTEHIIMATIbHBIE
cuibl. CBsi3b pabOTHI HEMTOTEHITUATBHBIX
18 CuiC I/I3MCHCEII/ICM MexaHqucIj(oﬁ SHEPrUun bubmnorexa [IOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU
JlaboparopHas pabota «lccrnenoBanue
19 CBSI3H pabOThI CHJIBI C U3MEHEHHEM

MEXAHUUYECKOM HEPTUH Tella Ha IPUMeEpe
PacTsKEHUS PE3UHOBOTO KIyTa»



https://m.edsoo.ru/ff0c3d00
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20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBMKEHHUS U B3aUMOCHCTBUSA
YyacTull BeulecTBa. Moenu cTpoeHust
ra3oB, KUIKOCTEH M TBEPIBIX TEI

23

24

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
usMmepenue. [lkana remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

AOGconoTHas TeMIeparypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
MenaeneeBa-Knanelipona

3akoH JlambToHa. ["a30BbIC 3aKOHBI

JlabopaTtopHast pabota «HMcciaenoBanue
3aBUCHUMOCTHU MEXy IapameTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3a

H3omponecchl B UI€alIbHOM Ia3e U Ux
rpaduyeckoe npeacTaBIeHue

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

31

BryTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI B CIIOCOOBI
e€ m3MeHenusa. KoandecTBo TENI0TH B
pabota. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HASaJIbHOT'O ra3a

Buasl Tennonepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

but6mmoreka [IOK
https://m.edso0.ru/ff0c5c36
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V nenbHas TEII0EMKOCTD BEIIECTBA.

32 KonuuecTBo TEMIOTHI Npu TEIIoNepeade Bubmorexa LOK
. ' https://m.edsoo.ru/ff0c5c36
AnmabatHblIii poliecc
[lepBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubmmoreka [JOK
33 :
IIPUMEHEHHE K U30IpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTth npoIieccoB B IpUpoOe. bubnmnoreka HOK
BTtopoii 3ak0H TepMOIUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunmun gevicteus u KIIT/ Tenmooi bubnunorexa LIOK
MaIIHbI https://m.edsoo0.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 DKOJOTHYECKHe MPoOIeMbl
TEIIOAHEPTETUKU
38 O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMHUKH https://m.edsoo.ru/ff0c6938
39 518{11%?3?22?&2&2 Tg)l\giomﬂ bubmiorexa LIOK
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKIY
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmnoreka HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAs 1 OTHOCHUTENIbHAS BIIAXKHOCTh bu6mmoteka IIOK
BOo3ayxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmnoreka HOK
KpuCTaUIoB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaJIbl
43 [InaBnenue u xpucramumsanus. Y geybHast bu6muoreka [JOK
TertoTa riaBieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro 6aganca bubmorexa [JOK
https://m.edso0.ru/ff0c6820
45 DnekTpu3zanus Ten. DIeKTPUUeCKUi 3aps. bubnuotexa [JOK

JIBa BUJa AIEKTPUUECKUX 3apsiIOB

https://m.edsoo.ru/ffOc6bcc
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HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 MOJIYITPOBOJITHUKH. 3aKOH COXPAHECHUS buGnuorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsia
47 BsaumopeiictBue 3apsaaoB. 3akoH Kynona. bubmmoreka [JOK
To4YeyHBIi 2JIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
48 Hpniunn cyr[epr[o31/1u1/r1)1/1 AJIEKTPUUECKUX buGnuorexa LIOK
. . https://m.edsoo.ru/ffOc6df2
nosiel. JIuHum HanpsKEHHOCTH
49 Pabota cuit aieKkTpocTaTHiecKoro moJisi. bubnnorexa [JOK
[Morennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
50 3J1peKTpI([)CTaTquI([:K0M HOIJ)Ie. bubmnorexa [IOK
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTb
.. bubnunoreka LIOK
51 Jnexrpoémkocts. Konpencarop https://m.edsoo.ru/ff0c7126
50 DIEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA. bubmmoreka [JOK
DHeprus 3apsyKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHast pabota "H3mepenue 1
JNEKTPOEMKOCTH KOHJeHcaTopa"
IIprHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO
54 anmnapara, CTpyWHOTO IIpUHTEpA.
DJeKTpocTaTUYEeCKas 3aluTa. 3a3eMIICHNUE
3JIEKTPONIPUOOPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
55 cymectBoBaHusl. [locrosunbi Tok. Criia
toka. Hanpsixenue. ConpoTuBieHue.
3akon Oma 1S ydyacTKa Henu
[TocnenoBarenbHOE, MapaieIbHOE,
56 CMEILIaHHOE COEIUHEHUE ITPOBOIHUKOB. 05 bu6muoreka [JOK

JlabopaTtopHnast pabora «3yuenue
CMEIIAHHOTO COSANHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



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

PabGoTta u MOIMHOCTB JICKTPUUCCKOI'O TOKA.

bubnunorexa LIOK

57
3akoH /xoyns-JleHua https://m.edsoo.ru/ff0c7838
3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
58 3ambikanue. JlabopaTopHas pabora 0.5 BH@HOTeKa HOK
https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C ucTOUHMKA TOKA U €T0
BHYTPEHHETO COIIPOTHUBIICHUS»
PesepBusblit ypok. KonTponbhas paboTa mo
59 TeMe "DiekTpoarnHamMuka' / BH6J_IHOTeKa LHOK
9 https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepodHasi paboTa
60 O06006marmui ypok «IEKTPOTHHAMUKAY bubnnoreka [JOK
/ Beepoccuiickast mpoBepodHasi paboTa https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
61 METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh
62 ONEeKTpUYECKUi TOK B BakyyMe. CBoMCTBa
AIIEKTPOHHBIX ITyYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U
63 IpUMecHas mpoBoAuMocTs. CBOMCTBa P— bubmmnoreka HOK
n-nepexoza. IlomynpoBogHuKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DNEKTPUYECKUH TOK B pacTBOPax U
64 paciuiaBax 3J€KTPOJIUTOB. bubmuoteka [IOK
DIIEKTPONUTHYECKAsT JUCCOLHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHU3
DJIEKTPUYECKUH TOK B Ta3ax.
65 CaMoCTOATEIbHBIA U HECAMOCTOSATEbHBIN BH@HOTeKa HOK
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1na3zma
DnekTpuueckue mpudopsl U yCTpoicTBa 1
66 UX MpakTHieckoe npumenenue. [Ipapua bubmorexa [TOK

TEXHUKHA OE€30MMaCHOCTH

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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KontpomnbHas padora 1mo reme
«Qnexkrpocraruka. [locTosHHBIN

bu6nmoreka [IOK

67 AJIEKTPUYECKHUM TOK. TOKU B pa3IuyHbIX 1 https://m.edsoo.ru/ffOc8a8a
cpemax»
68 PesepBHeIil ypok. Q000NN ypOK MO 1 bubnmnoreka HOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
N Tema ypoka KonT 1 Aata udposBbie
/i Beero POJILHEIE PaKTHYecKue W3yUeHusI nuqQp
padoThI padoTshI o0pa3oBaTe/bHbIE
pecypcsbl
[TocTostHHBIE MATHUTHI U KX

1 B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHNY MarHUTHON MHAYKLIUU
MaruauTtHoe 1nose NpoBOJHUKA C

2 ToKOM. OmBIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MarHII;THOI;o HO§}I KaTYHJKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBre MarHUTHOTO TOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnoreka [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME€ MArHUTHOTO TOJIS HA

5 JBIKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNIEKTpOMarHuTHasE MHYKIUS.

IToTOoK BEKTOpa MarHUTHOM
6 unaykuuu. DJ1C naaykuun. 3akoH 1

3JIEKTPOMAarHUTHOW MHIYKIIUN
Dapanes



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

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJIeHUS
AJIIEKTPOMArHUTHON MHTYKIIHN)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE I10JIe

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

10

11

TexHuueckre ycTpoucTBa U X
NpUMEHEHHE: TIOCTOSTHHBIE MATHUTHI,
AIEKTPOMArHUTHI,
AIIEKTPOABHUTATEINb, YCKOPUTEIH
3JIEeMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
O6o06maromuit ypok «MarautHoe
noJie. DNeKTpOMarHuTHas
WHTYKITHS

KonTponbHas pabora no teme
«MarnuTHoe 1nozJe.
DNEeKTPOMarHUTHASE MHIYKIIHS

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

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

12

CB0060IHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpartieHre sHEprun

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI
rpy3a»

14

KonebarenbHbIit KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIeOAHHUs B MJI€AJIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXIY MEXaHUYECKUMH U
3IEKTPOMArHUTHBIMU KOJeOaHUsIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUH B UACATBHOM
K0J1e0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyxarolmux
KosieOaHusx. BoHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

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

17

IlepeMeHHBIN TOK.

CuHycouJaJIbHbII IEpEMEHHBIN TOK.

MOIIHOCTb TEPEMEHHOTO TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE
3HaYeHHE CUJIbl TOKA U HaIlPSDKEHHSI

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

18

19

Tpancdopmarop. [IpoussocTBo,
nepegaya u norpedieHue
JEKTPUYECKON dJHEPTUU

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE MIEKTPOIHEPIHH.
KynbpTypa ucnonb3zoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
JKU3HU

21

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CKopocTh pacnpocTpaHEeHUs U
JIHA BoJiHbL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh

bubmuorexa [JOK

22
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMarHUTHBIE BOJIHBI, HX
23 cBoOMCTBa U ckopocTh. [1Ikana BH6J_IH0TeKa HOK
https://m.edsoo.ru/ffOccfe0
JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMTIBL paAHOCBS3U U
24 TeneBuaeHus. Pa3surue cpenacts
cBs3u. Paguonokanys
o5 Kontponsnas padora «Konebanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHHe
26 CBETa B OJIHOPOJHOM Cpee. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. JIlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoeHue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Tpenomnenue csera. IlonHoe
28 BHYTpPEHHEE OTPa’KEHUE. bubnuoreka [IOK
IIpenenbHbIN yroma MoaIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHHUS
29 JlabopaTtopHas pabota «M3mepeHue bubnmnoreka [JOK
IIOKa3aTelist PEJIOMIICHHs] CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [Toctpoenue n3obpaxeHuit
30 B irH3e. DOpMyITa TOHKOW JTMH3BI. BH6J,IH0TeKa HOK
https://m.edsoo.ru/ffOcddle
YBenu4eHue JIMH3bI
JlaGoparopHas paboTa
31 «HcemenoBanue cBOMCTB
U300paKeHHI B JIMH3AX»
30 Hucnepcus ceera. CiioXHBIA COCTaB

6enoro csera. LIer. JlaboparopHas



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
https://m.edsoo.ru/ff0cdd1e

paborta «Habmoaenne nucrnepcuu
CBETa»

33 WnTepdepenmus ceera. Judpakuus bubnuoreka [IOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22

34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckre MpuOOPHI U YCTPOCTBA

35 Y yCIIOBUSA UX O€30I1aCHOTO
IPUMCHCHUS
['paHUIIBI MPUMEHIUMOCTH

36 KJIACCUYECKOW MEXAHUKH. bubmuorexa [JOK
[TocTynartel cnenuanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTEIHHOCTD

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmiorexa HOK

https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE JITTUHBI
DHeprus u UMIYJbC

38 pENATUBUCTCKOM YacTulpl. CBs3b bubnnorexka [JOK
MAaCCBhI C SHEPTUEN B UMITYJIHCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NOKos

| s e O Busmorsa 101

1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®otonsl. opmyiia [1nanka. bubnnorexka [JOK
DHeprus U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHUE

bu6mmorexa [IOK

41 pororpexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTodddexra. YpaBHeHHE

42 OliHmTeitHa 11t porosaddexra. bubmorexa LIOK

«Kpacnas rpanuna» gorosdpdexra

https://m.edsoo.ru/ff0d015e



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
https://m.edsoo.ru/ff0cfe16
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JaBaenne ceera. OnbriTel I1. H.

bubmuorexa [JOK

43 Jlebenera. Xumu4ueckoe JIeCTBUC https://m.edsoo.ru/ff0d04as
cBeTa
TexHuueckue ycTpoicTa u

44 MPaKTUYECKOE TPUMEHEHHE:
dboTod1eMeHT, GOTOATIUHK,

CoOJTHEYHast OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo reme «JIEMEHTBI bubmuorexa [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbIThI

46 Pesgpq)opﬂa 10 PACCESIHUIO 0. bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuul. [Inanerapuast Mmogens atoma
bubmuorexa [JOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenrne GOTOHOB

48 IIpU [IEPEX0JE aToMa C OJTHOIO bubnuorexa [JOK
YPOBHS SHEPTUH HA APYroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA yacTull. BosHbI

49 ne bpoitns. Kopryckynsipao- bubnuoteka [JOK
BOJIHOBOM yasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITy4YCHUE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bubnmnorexa [JOK
ONPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaTuOaKTUBHOTO U3TyUCHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3nydeHus. Bausinue
PaIuOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI

52 OTKpbITHE TPOTOHA U HEUTPOHA. bubnmuotexa [JOK

N3otomnbl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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53

54

55

DJIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-nu3nydyenue

OHeprus CBA3U HYKJIOHOB B SIpE.

S nepublie peakuuu. S nepHbii
peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTHYECKUE aCIEeKTHI IEPHOMN
SHEPTEeTUKU

OnemeHTapHble YacTUllbl. OTKpbITHE
HO3UTpOoHA. MeToabl HaOIIOACHUS U
perucTpanuu 3J1eMEHTapHbIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoJieiicTBus. EnuncTBo
(u3NYECKON KapTUHBI MUpay

3TaHI>I paBBI/ITI/Iﬂ aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3B&3mHOTO HeOa. Co3Be3aus, IpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrokeHue. CoJIHeYHas cucTeMa

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

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

56

Connue. ConHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

57

58

3BE311bI, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
Mocle0BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposronuu CoJIHIa U 3BE3]

Muneunsiii [1yte — Hama
T'amaktuka. [TonoxxeHue u ABUKEHUE
Comana B Namaktuke. ['amakTuku.
YEpHble AbIPHI B sIpax rajJakTHK



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

59

60

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosboro B3peIBa.
PenukroBoe U3nydeHue.
MertaranakTuka

Hepemennsie npodiaembl
aCTPOHOMUH

61

62

63

KoHTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHMH U acTPOPUIUKI»

Ob6o6maromuit ypok. Ponp pusuku
Y aCTPOHOMHUM B YKOHOMHUYECKOMH,
TEXHOJIOTHISCKOM, COIMAIbHON B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJsioBeKa

O6o6maromuii ypok. Pons u Mmecto
(bU3UKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posnb
buznyeckoit Teopuu B
(dhopMHUpPOBaHUH MIPEACTABICHUHN O
buznyecKoil KapTUHE MUpa

65

Ob6o6maromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B
00111eM psiTy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
Ipe/ICTaBICHUH O IPUPOIE

66

67

PesepBHBIi ypok. MaruutHoe 1ouie.
DJIEKTpOMarHuTHask UHIYKIUS

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH




Pesepnbiii ypok. KBanToBas pusuka.

bubmuorexa [JOK

68 DIICMEHTBI ACTPOHOMHUH 1 https://m.edso0.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

ITPOI'PAMMBbI
10 KJTACC

Kon
MPOBEPSAEMOro
pe3yJbTara

10.1

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero
o0pa3zoBaHus

JleMOHCTpHPOBATH HA PUMEPaX POJb U MECTO (PU3UKH B JOPMHUPOBAHUH COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU U TEXHOJIOTUH, B IPAKTUYECKON JESITEIbHOCTH JIOACH

10.2

10.3

10.4

VY4uuThIBaTh T'paHULIBI MPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJENel: MaTepualibHas TOYKA, MHEpPLUHUAIbHAs CHUCTEMa
orcuéra, abCONIOTHO TBEPJOE TENO, UACAIbHBIM Ia3; MOAEIM CTPOCHUS TIa30B, JKUAKOCTEH W TBEPIBIX TeN, TOYECUHBIN
AJIEKTPUYECKUI 3apsia — PH peleHNH GU3MIeCcKuX 3a1a4

Pacnio3naBath ¢usnyeckue SBICHHS (MPOLECCH) W OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO -
KMHETUYECKON TEOpUM CTPOEHHUS BEIIECTBA U 3NEKTPOJUHAMHMKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHENHOE
JBUYKEHUE, CBOOOTHOE MaJIEHNUE TN, ABHKEHHE 10 OKPYKHOCTH, UHEPLIMS, B3auMoieicTBre Tel; Auddy3us, OpoyHOBCKOE
JIBU)KEHHE, CTPOEHHUE KMJKOCTeH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tea NMpHU HarpeBaHUM (OXJIAXKJEHUH), TEMJI0BOE
paBHOBECHE, UCITApEHNE, KOHICH AU, IUIABJICHUE, KPUCTAJUIM3ALMs, KHIIEHHUE, BIAXXHOCTh BO3/1yXa, TIOBBILICHUE JaBICHUS
rasa Ip4 €ro HarpeBaHuM B 3aKPBITOM COCYJIE, CBA3b MEXKY IIapaMeTpaMU COCTOSHMS ra3a B U30IIPOLECCaX; DIEKTPU3ALIM
TeJl, B3aNMOJICUCTBUE 3aps 0B

OnuceiBaTh MEXaHHUYECKOE JABVIKCHUC, UCIIOJb3Yd (bmnqecm/le BCJIIMYMHBI: KOOpAWHATA, MYyTh, NECPEMCIICHHUE, CKOPOCTD,

YCKOPCHUEC, MacCa TCJid, CUJid, UMITYJIBC TCJId, KHHCTUYCCKAA DHCPIrusA, IMOTCHLUUAJIbHAA JHCPIUusad, MCXAaHUYCCKAA pa60Ta,
MCXAaHUYCCKasds MOIIHOCTb, IMpHW OIHNCAHHWU MPAaBUIIBHO TPAaKTOBATH (1)H31/I‘ICCKI/II\/'I CMBICJI HCIIOJB3YEMBIX BCJIIMYUH, HX
0003HaYCHHS U CAWMHUIbI, HAXOIWUTb (bOpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘-ICCKyIO BCJIIMYHMHY C APYTUMU BCINYHUHAMU

10.5

OnuceiBaTh HU3YYCHHBLIC TCTIJIOBBIC CBOIMCTBA TEJI U TEIJIOBLIS SABJICHU A, UCIIOJIb3Y q)HSI/IHCCKI/IC BCIIMYMHBI: IAaBJICHUC I'a3a,

TEMIICpATypa, CpEAHASA KHUHCTHYCCKAA OHEPTHUA XAOTUYCCKOro JABHIXXCHHA MOJICKYJ, CPECAHCKBAaApaTU4YHasA CKOPOCTH
MOJICKYJ, KOJHUYCCTBO TCIIJIOTHI, BHYTPCHHSASA SHCPIUA, pa60Ta rasa, KOB(b(bI/ILII/ICHT IIOJIE3HOTO ﬂCﬁCTBHH TCIIJIOBOI'O
ABUTATCJIA, IMPU OINHMCAHUW INPABHUIBHO TPAKTOBATH (1)PI3H'—I€CKI/II71 CMBICJII HCIOJB3YEMbIX BCIWYHH, HUX 0003HAYEHHSA H
CIWHUIIBI, HAXOIHUTb (I)OpMyJ'IBI, CBA3BIBAOIIUC JAHHYIO (pI/I3I/ILICCKyIO BCJIMUMHY C APYT'MMU BCIINYHUHAM

10.6

OnuceiBaTh HU3YUCHHBIC SJICKTPUUCCKUC CBOMCTBaA BCIICCTBA U SJICKTPUUICCKUC ABJICHUS (HpOI_ICCCBI), HCIIOJIb3YA (I)I/I3I/I‘ICCKI/IG
BCJIIMYHUHBI: C)HeKTpI/I‘IeCKI/Iﬁ 3apsAan, SJICKTPUUCCKOEC IT0JIC, HaHpﬂ)KéHHOCTI) MoJIsA, MOTCHIUAaJl, pa3HOCTh IMOTCHIHUAJIOB; IIPHU




OMHMCAaHUU TPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICI HCIIOJIb3YEMbIX BEIIMYMH, UX O00O3HAUEHUS U CIUHUIIBI, YKA3bIBATh
(hopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUHUHY C IPYTUMH BeIMYMHAMHU

10.7

10.8

aHATM3UPOBaTh (DM3NYECKHE TPOLECCHl M SIBJICHUSA, HCIONB3Ys (DU3MYECKHE 3aKOHBl M MPUHIUIBL: 3aKOH BCEMUPHOTO

tarorenus, |, Il u 11l 3akons1 HeitoTOHA, 3aKOH cOXpaHEHHsS] MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHIIUIL
CYIEPHO3ULIMH CUJL, IPUHIUI PABHOIIPABUS HHEPLMAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30Bble 3aKOHBI, CBA3b CpPEIHEHl KUHETUYECKOW SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJT C aOCOJIIOTHOMN
TEMIEPATypOi, NEPBbI 3aKOH TEPMOJAMHAMMKH; 3aKOH COXpaHEHMs JIIEKTPUYECKOro 3apsia, 3akoH KynoHa; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro MaTeMaTHYeCKOEe BbIpaXKEHHE M YyCIOBUS (TpaHUIlbL, OOJIACTH)
IPUMEHUMOCTHU

OOBSCHATH OCHOBHBIC TNPHHLWIBI JCHCTBUS MAaIlWH, NMPHOOPOB M TEXHHUUYECKUX YCTPOWMCTB; Pa3IU4aTh YCIOBHS HX
0€30I1aCHOT'0 MCII0JIb30BAHUS B IOBCEAHEBHOM KU3HU

10.9

BbINOMHATE 9KCIEPUMEHTHI IO UCCIEA0BaHUIO (PU3HUECKUX SBJICHUN U MIPOLECCOB C UCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX
W3MEpEeHUl; IpHu 3ToM (POpPMYITHPOBATH IPOOJIEMyY (3a/1a4y) U THIIOTE3y y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIJIOKEHHOTO 000PYA0BAHUS, TPOBOJAUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI

10.10

10.11

10.12

OCYH_IGCTBJ'IHTL NpsAMBbIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘IeCKI/IX BCIIMYHH, IIPU 3TOM BLI6I/IpaTB OIITHUMAJIBHEINA CIIOCO0
HU3MEPCHHUA U UCITOJIB30BATh U3BCCTHBIC MCTOAbBI OLICHKHA HOFpGHIHOCTef/'I I/ISMepeHI/If/'I

HccnenoBath 3aBUCUMOCTH MEX1y (GU3MYECKUMHU BEIMYMHAMU C MCIOJNb30BAHUEM NPSIMBIX H3MEPEHUH; NpPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PMKCUPOBATh PEe3yIbTAThl MOJYYECHHOH 3aBUCUMOCTH (DPU3NYECKUX BEJITUYUH B BHJIE TAOJIHUI U
rpaduKoB, JeN1aTh BBIBOJBI [0 PE3YJIbTaTaM UCCIIEOBAHMUS

CoOroate mpaBwiia 0€30MaCHOTO TPYZAA MPH MPOBEJACHUU HMCCICIOBAHUN B paMKaX y4eOHOTO SKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATEILCKOW W TPOEKTHON JIEATEILHOCTH C HCIOJIh30BAHUEM HM3MEPHUTEIBHBIX YCTPOHMCTB M JabOpaTOPHOTO
o0opynoBaHus

10.13

Pemats pacu€THble 3a/1a4M C IBHO 3aJJaHHOM (PM3NYECKON MOJIENBIO, HCTIONb3Ys (PU3UUECKUE 3aKOHBI U IPUHIIHIIBI; HA OCHOBE
aHaJIM3a yCJIOBUS 3a7]a4M BRIOUPATh (PU3NUECKYIO MOJIENb, BBIIETSATh (PU3NUECKHUE BEIMUMHBI U (POPMYJIbI, HEOOXOUMBIE /IS
e€ pelieHust, MPOBOJAUTH PACcUEThl U OLICHUBATh PEAIbHOCTH MOJTYYSHHOTO 3HaYeHHs (PU3NUIECKON BETHYUHBI

10.14

10.15

Pemrate kadecTBEHHEIE 3ala4yv: BBICTPAMBATL JIOTUYCCKU HCIIPOTUBOPCUMUBYHO MLCIOYKY paccyxcz[eHHﬁ C OHOpOﬁ Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘—ICCKI/IG SABJICHUSA

Hcnonb30Bath npu penieHny yueOHbIX 33]1a4 COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JUIs IOUCKA, CTPYKTYPUPOBAHMUS,
WMHTEPHpPETAlY U MPEACTaBICHUS YUeOHOH U HayYyHO-NOMYIspHON MH(pOpMAaLKH, TOTYYSeHHON U3 pa3IMYHbIX UCTOUYHUKOB;
KPUTHYECKH aHAJIU3UPOBATh NOJy4aeMy0 HHPOpMAaIIHIO




10.16

[TpuBOAMTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEkKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILIECCOB
OKPY>KaIOILEr0 MUPa, B Pa3BUTUE TEXHUKH U TEXHOJIOTUN

10.17

10.18

Vcnonp30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHOM JKU3HU JUIsl 0OecrieueH st 0e301MacHOCTH P 00paleHnn
¢ mpuOOpaMu M TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHHUS 37J0POBBS U COOIIIOJICHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS
B OKpY’Karolen cpeae

PaGorates B rpymnme C BBINOJHEHHEM pPA3IUYHBIX COIHMAIBHBIX POJIEH, MJIaHUPOBaTh pabOTy TPYyMIbI, PAalMOHAIBHO
pacrpenenats 005S3aHHOCTH W IUIAHUPOBATH JESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsAX, aJeKBaTHO OICHHWBATH BKJIA[
Ka)KIO0T'0 U3 YYaCTHUKOB TPYIIIBI B pEIICHUE PacCMaTPUBAEMOM MPOOIeMBbI

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiembie peaMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CPeTHET0
0011ero o6pa3oBaHus

JleMOHCTpUpOBaTh Ha IpUMEpax poJib U MeCTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI MHUpPa, B
Pa3BUTUH COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IPAKTHUYECKON AESITEIBbHOCTH JIFOJEH, LIEIOCTHOCTh U €IUHCTBO
(bu3nyecKoil KapTUHbBI MHpa

VY4uTBIBaTh IPaHULBl IPUMEHEHHS U3YyYEHHBIX (PU3MUYECKUX MOJENEH: TOUEUHBIM JEKTpUYECKUN 3apsi, siepHas
MOJI€Tb aTOMa, HYKJIOHHAas MOJIETIb aTOMHOTO si/ipa MPpU pelIeHnH (PU3NUEeCKHX 3aad

PacnioznaBate dusnueckue sBieHus (IPOIECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB AJIEKTPOIMHAMHUKN M KBAHTOBOM
GU3MKU: DSIEKTpUYecKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aUMOJICHICTBME MAarHUTOB, JIEKTPOMArHUTHAS WHAYKIIHS, JEHCTBUE MArHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM U
TBUKYIIHICS 3apsl, SIEKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI, TPSIMOJIMHEHOE paclipOCTPAaHEHUE CBETA, OTPAKECHHE,
npenomMiieHrne, naTephepeHius, udpakius U MOIIpU3alus CBETa, TUCTIEPCUs CBETa, POTOINEKTpUIECKU I ekt
(poroaddexr), cBeToBOE MaBICHHE, BO3ZHUKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJOPOJA, €CTeCTBEHHAas U
HCKYCCTBEHHAs! PaIMOAKTHBHOCTh

OnuceIBaTh HN3YUYCHHBIC CBOMCTBaA BCIICCTBA (SHGKTpI/I‘IeCKI/IG, MAariuMTHbIC, OITHUYCCKUE, OJIICKTPUUCCKYIO
IMPpOBOAUMOCTL Pa3JIMYHBIX cpez[) N JJICKTPOMAIrHUTHBIC ABJICHUSA (npoueccm), HCIIOJIb3YA (1)H31/IHCCKI/IC BCJIIMYHHBI:
3H€KTpH‘I€CKHﬁ 3apsaa, CuJIa TOKa, OJJICKTPHUYCCKOEC HAIPSXKCHUEC, OJJICKTPUICCKOEC COIMPOTHUBICHUC, Pa3HOCTb
IIOTCHINAJIOB, BI[C, pa60Ta TOKa, UHAYKIUSA MArHuTHOI'O IIOJISA, CHJIA AMHepa, cHhJia HopeHua, HHAYKTUBHOCTDb




KaTyIIKH, SHEPTUS AJIEKTPUYECKOT0 U MAarHUTHOTO MOJIeH, MEPUO/ U YacToTa KosebaHuii B Koje0aTeIbHOM KOHTYpE,
3apsij] U CUJIa TOKA B MPOIlecce TAPMOHMUYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHui, pOKyCHOE pacCTOSTHUE U ONTUYECKast
CHJIA JIMH3BL; TP ONMMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI UCTIOIb3yEMBbIX BETUUMH, X 0003HAYCHUS U
€IMHULIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIONINE JAaHHYIO (PU3UUYECKYIO BETUYHHY C IPYTUMH BeTMYMHAMHU

11.5

11.6

11.7

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBLIC MABJICHUA MW IIPOLECCCHI, HCIIOJIb3Yd (I)I/ISI/I‘-IGCKI/IC BCJIMYUHBI: CKOPOCTH
OJICKTPOMArduTHBIX BOJIH, AJIMHA BOJIHBI MU YacTOTa CBETA, SHCPrusd U HUMITYJIbC (bOTOHa, nepuoJa mojaypaciazaa,
OHCPIrud CBA3U ATOMHBIX AACP, IIPU OIMMCAHWU ITPABUJIBHO TPAKTOBATH q)HSI/IHCCKI/II\/JI CMBICJI UCITIOJIb3YyCMbIX BCJIMYUH,
uXx 00O03HAYEHHUS U CAUHUIIBI; YKA3bIBATb (bOpMy.]'IBI, CBA3BIBAOIIUE NAHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYUHY C APYIr'UMU
BCJIMYHMHAMU, BbIYUCJIATH 3HAYCHUC (1)PI3I/I‘I€CKOI>1 BCJIMYMHBI

Ananmu3upoBaTh (U3NYECKHE MPOIECCHl M SIBICHUS, MCIONB3ySd (U3MUECKHEe 3aKOHBl M NMPUHIMIBL: 3aKoH OwMa,
3aKOHBI IIOCJIEJOBATEJILHOTO W NapajlIebHOIO COEAMHEHUS IPOBOAHUKOB, 3akoH Jlxoynsa — JleHua, 3akoH
AEKTPOMArHUTHOM UHIYKLUH, 3aKOH MPSMOJIMHENHOTO paclpOCTPAHEHUS CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI
IIpEJIOMIIEHUsI CBeTa, ypaBHeHHE DifHmTelHa uid Goroddderra, 3aKOH COXpaHEHUS PHEPrHH, 3aKOH COXpPaHEHUS
UMITyJIbCa, 3aKOH COXPAHEHUs NIEKTPUYECKOro 3apsA]a, 3aKOH COXpPaHEHHs MacCOBOIO 4Mcia, mocTynatel bopa,
3aKOH paJMOaKTUBHOTO paclaja; IpU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe
BBIPaKEHUE U YCJIOBHUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTU

OnpenensTh HamnpapiIeHHE BEKTOpa MHIYKIUHM MAarHUTHOTO MOJI NMPOBOJHUKA C TOKOM, CHJIbI AMIepa U CHJIIbI
JlopeHua

11.8

CTpOI/ITL " OITMCBIBATH H306pa>1<eHHe, CO31aBacMoOC€ IJIOCKHUM 3CPKAJIOM, TOHKOH JIMH30M1

11.9

BBINONHATE SKCHEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUN M MPOILIECCOB C MCIIOIB30BAaHUEM IPSIMBIX U
KOCBEHHBIX W3MEpEHUM; Mpu 3TOM (OpMyIupoBaTh MpolieMy (3agady) U TUNOTE3y Y4eOHOTo SKCIEPUMEHTA,
coOHMpaTh YCTAaHOBKY U3 NPEJIOKEHHOI0 000PYA0BaHUs, TPOBOJIUTH ONBIT U ()OPMYIMPOBATH BHIBOBI

11.10

OCYIIIGCTBJ'ISITB MMPAMBIC U KOCBCHHBIC N3MEPCHUA (1)I/ISI/ILIGCKI/IX BCJIMYMH, ITPHU 5TOM BBI6I/IpaTI) OIITHMAaJIbHBIN CIT0CO0
HU3MEPCHUA U UCITIOJIB30BATh U3BCCTHBIC METOABI OLICHKHU HOFpCIlIHOCTCfI I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DU3MYECKHX BEIWYMH C HCIOJIB30BAHUEM TMPSAMBIX HM3MEPEHUN; TpPU ITOM
KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJTYYCHHON 3aBUCHMOCTH (PU3NUYECKHX BEIMYHUH B BHJIC
Tabnuil U TpaduKOB, AeTaTh BBIBOABI IO pe3yabTaTaM HCCIeI0BaHUS

11.12

CobmoaTh nmpaBuiIa 06€30MacCHOTO TPy/Ja MPHU MPOBEIEHUU HCCIEAOBAHUNA B pamMKax yuyeOHOrO HKCIEpPHMEHTa,
y4eOHO-UCCIe0BAaTENbCKOW M MPOEKTHON JeATETbHOCTH C HCIOJIb30BAHHUEM H3MEPUTENbHBIX YCTPOWUCTB U
1abopaTopHOro 060py0BaHUS

11.13

Pemrate pacué€rHble 3a/1a4M C SIBHO 33JaHHOH (PU3NYECKON MOJIENbI0, UCHIONb3Ys (pU3HUecKue 3aKOHBI U MIPUHIUIIB;
Ha OCHOBE aHaJIM3a YCIOBUS 3a/1a4M BBIOMPATh (PU3NYECKYIO MOJIENb, BHIICIATh (PU3NYECKHE BETUYUHBI U (HOPMYIIbI,




HE0O0XOAUMBIE [T €€ pelIeHus], IPOBOJUTh PAacuéThl U OI[CHUBATH PEATHbHOCTh MOJIYYEHHOTO 3HAUCHHS (PU3UUECKOI
BEJIMYUHBI

Pemate kauecTBEeHHbIE 3a1a4K: BBICTPAUBATh JIOTUYECKU HEIPOTUBOPEUYUBYIO LIEMOYKY PACCYKIECHUN C ONOPOW HA

11.14 M3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHHUSI
Hcnonb30BaTe MpH pPELIEHWH Y4YEOHBIX 3aJad COBPEMEHHblE HMH(OPMAIMOHHBIE TEXHOJIOTMU Ul IIOMCKa,
11.15 CTPYKTYpUPOBAHUS, HHTEPIPETAIMU U MPEJICTABICHHUS YyUeOHOH U HAyYHO-TIONMYJISIPHONW MH(POPMALINH, TTOIy4YEeHHON
U3 PA3JIMYHBIX MICTOUHUKOB; KPUTUUECKU aHATIM3UPOBAThH OJIYyYaeMyr0 HH(OpMAIIIO
11.16 OOBSICHATH PUHIIMIIBI neﬁCTBI/IU;I MallliH, IPpUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3InyaTh YCIOBHs UX 0€3011aCHOrO
HCII0JIb30BAaHHUs B TOBCEIHEBHOM JKU3HU
1117 [IpuBoauTE mpuMeEpPbl BKJIaJa POCCUNCKUX U 3apyOE’KHBIX yqéHfIX-(l)I/IBI/IKOB B pa3BUTHE HAyKHU, B OOBSICHEHUE
IIPOLIECCOB OKPYXKAIOIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH
Hcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (pU3MKe B MOBCEIHEBHOW >KM3HU JJs oOecrieueHHs] 0e3011acHOCTH MpU
11.18 oOpamieHnn ¢ TpuOOpaMu U TEXHHUUYECKUMH YCTPONCTBAMHM, UISI COXPAaHEHHs 370POBbS M COONIOJIEHHUS HOPM
HKOJIOTUYECKOT0 MOBE/ICHUS B OKpYKalollIel cpejie
PaGoratp B rpymme ¢ BBIIOJIHEHHEM Pa3JIMYHBIX COLMHUAIBHBIX POJICH, IUIAHMPOBATh PAOOTY TPYIIIEL, PAMOHAIEHO
11.19 pacnpeaensaTh 003aHHOCTH U TUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIEKBATHO OLICHUBATh BKJIAJ

KaXJ/I0T0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE pacCMaTpUBaeMOi MPoOIIeMBI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kox Kon
pasnena nposepsieMoro IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
3J1eMEHTAa
OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A
11 ®usnka — Hayka o npupoje. Haydnsle MeTobl IO3HAHMS OKpPY’KaOLEro Mupa. Poip sKkcriepuMeHTa U TEOpUHU B
1 npoliecce MO3HaHUs MPUPOJIbl. DKCIEPUMEHT B (PU3HKE
MonenupoBanue Gpu3NYECKUX ABICHUN U IporieccoB. Hayunble runoressl. @u3ndeckue 3aKOHbI U TEOPUH. I"paHuIbl
1.2 NPUMEHUMOCTH (DU3WYeCKHX 3aKkoHOB. [IpuHIUMI coorBercTBHs. Pomb m Mecto ¢u3uku B (GOpPMHPOBAHUHU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON JEATEIBHOCTH JIIOAEN
2 MEXAHHWKA
##HPari#KMHEMATHUKA

211 Mexannueckoe 1BukeHue. OTHOCUTEIBbHOCTh MEXaHUUYECKOT0 IBMKeHus. Cucrema orcuéra. Tpaekropus

212 [Tepemenienne, cKOpocTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE MaTepHalibHOM TOYKH, HMX
IIPOEKIIMU HA OCH CUCTEMbI KoopAHHAT. ClI0)KeHUE MepeMeIlieHUi U CII0KEHNE CKOPOCTeH

213 PaBHOMEpHOE M PAaBHOYCKOpPEHHOE npﬂMOJmHevﬁﬂoe nBwkeHue. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, YTHU U NepeMEIleHUs] MaTepruaIibHOW TOUYKHU OT BpEMEHU

21 214 CBoOomHoe maieHue. Y CKopeHrue CBOOOTHOTO TaAeHUs

215 KpusosmueliHOe nBMKeHHE. PaBHOMEpHOE NBHKEHHE MATEPHAIBHONW TOYKH IO OKPYXXHOCTH. YTJOBasi CKOPOCTD,
JIuHEHas ckopocTs. Ilepuon n yacrora. LIeHTpOCTpeMUTENBHOE YCKOPEHHE

2.1.6 TexHnueCKne yCTPONCTBA: CIUIOMETP, ABH)KEHNE CHAPSAI0B, LIETIHBIE U PEMEHHBIE NIEpEAaun
[Ipaktuuyeckue paboTel. M3MepeHune MrHOBEHHOW cKopocTd. lccienoBaHWe COOTHOIIEHHSI MEXIY IYTSIMH,

217 MPONJCHHBIMU TEJIOM 3a MOCJEA0BaTEIbHbIE PaBHbIE MPOMEXYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM ABM)KEHUHU C
HA4aJIbHOM CKOPOCTbHIO, PaBHOW HYIIO. M3ydueHne NBUKEHUS IIapyKa B BI3KOU KUAKOCTU. M3ydeHue ABM>KEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO

2.2 #iHPart## INTHAMUKA




2.2.1

[Tpunimn otHocuTenbHoCcTH ["anunes. [lepbiii 3akoH HetoToHa. MHEpuuanbHble CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHIum cynepno3unuu cui

223 Bropoii 3akon HberoToHa 1u1si MaTepuanbHOW TOYKM B HMHepuuanbHOM cucreme orcuéra (MCO). Tperuil 3akoH
HrproTOoHa /17151 MaTepualIbHBIX TOYEK

2.2.4 3akoH BceMupHoro TsaroreHusi. Cuna tsoxectu. [lepBast kocMuyeckasi cKopocTh. Bec Tena

2.2.5 Cwia ynpyroctu. 3akoH ['yka

226 Cwna tpennsi. Cyxoe Tpenue. Cuila TpEeHUS CKOJIBKEHHS W cuiia TpeHus mokos. Koaddunuent tpenms. Cuna
COINPOTHUBIICHUS IPU JBMKEHUHU TeNA B AKUAKOCTU WIN ra3e

2.2.7 [TocTynaTenbHo€E U BpalaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO TEIa

2.2.8 MoOMEHT cuiIbl OTHOCHTENBHO ocH BpamieHus. [1nedo cumbl. Y cnoBust pasHoBecus TBEpaoro tena B UCO

2.2.9 TexHuuyecKkue yCTpONCTBA: MOIIIMITHUKY, TBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTueckue padoThl. M3yuenue nBukeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH IO JCHCTBHEM HECKOJIbKUX CHIL.

2.2.10 HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOMIUX B IEPOPMUPYEMOM TIPYKUHE U PE3UHOBOM 00pasIe, OT
BeJIMUYMHBI UX Aedopmanuu. VccnenoBanue yclioBUil paBHOBECHS TBEPIOTO TeJa, UMEIOIIET0 OCh BPaI[CHHS

3AKOHbI COXPAHEHUNA B MEXAHUKE

231 Hmnynbc MaTepraabHON TOUKH, CUCTEMBI MaTepHAIIbHBIX TOUEK. VIMITyJIbC CHITBI M U3MEHEHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHeHus ummnyibsca B MCO. PeakTHBHOE IBHXKEHHE

2.3.3 PaGora cumbl

2.3.4 MoImHOCTb CUJIBI

2.35 Kunernueckas sHeprust MaTepuabHOM TOUKHU. Teopema 0 KHHETUYECKON SHEPTUU

23 236 [ToTenumaneHas sueprus. [loreHnnanbHas sHEprus ynpyro AeopMupoBaHHOM npyxuHbl. [loTeHnnanbsHas sHeprus

TeJ1a BOJU3U MOBEPXHOCTH 3eMITH

237 [ToreHnuanbHbIe U HETIOTEHIIMANIBHBIE CUJIbl. CBSI3b paObOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKON
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUsI MEXaHUYECKOM dHeprun

2.3.8 VYrpyrue v Heyrpyrue CTOIKHOBEHHS

2.3.9 TexHUUeCKue yCTPONUCTBA: IBUKEHUE PAKET, BOAOMET, KOTEp, MPYKUHHBIA MUCTOJIET

2310 [IpakTuueckue padoTel. M3yueHue cBA3M CKOpOCTEi Tel MpH HeynpyroM ynape. MccnenoBanue cBsizu pabOThI CHIIBI

C I3MCHECHHEM MEXaHUIECKOM OHECpPIUu TCJia




MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIC TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKOH TeopuH. bpoyHoBckoe nBmwxenue. luddysusa. Xapaxrtep

8.1.1 IBIDKECHUS U B3aUMOJEHCTBUS YaCTHI] BEIIECTBA

3.1.2 Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tl U 0ObSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX MOJIeNei

3.1.3 Macca mounekyn. KonnyectBo BemectBa. [locrosanas ABoraapo

3.1.4 TermnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Lenbcus

3.15 Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KUHETHYECKON TEOPHH UICAIBHOTO Tra3a

31 316 AOcomoTHas TemrepaTypa Kak Mepa cpeiHeld KMHETUYEeCKOW SHEPruu TEIJIOBOro ABMKeHMs yacTull ra3a. [llkamna
o teMriepatyp KenbBuHa

3.1.7 VpaBuenne Knaneiipona — Menneneesa. 3akoH JlaibToHa

318 ["a3oBble 3akoHBI. M30Mporieccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TepMa, U30X0pa,
n3zobapa

3.1.9 TexHu4eckne ycTpoicTBa: TepMOMETP, OapoMeTp

31.10 [Ipaktrueckue pabotel. M3mepenne macchl Bo3ayxa B KJacCHOM KoMHare. VcciemoBaHue 3aBUCHUMOCTH MEXKIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTro ras3a

OCHOBbI TEPMOJMHAMMUKNA

3.2.1 TepMmoanHaMuyeckasi cuicteMa. BHyTpeHHsis SHEprusi TepMOIMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

3.2.2 KonunuectBo tennotel u paboTta. BHyTpeHHss SHEprust 0IHOaTOMHOT'O U€AJIbHOTO Ta3a

323 Buasl Temionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIMSI, M3NTyueHue. TermmoéMKoCTh Tena. Y nelbHas TeII0EMKOCTh
BelecTBa. Pacuér koamvecTBa TEIIOTHI IPU TEIJIONEepeaade

32 324 [lepBblii 3ak0oH TepMoguHamMuKu. [IpuMeHeHHe MepBOro 3akoHa TEPMOJIWHAMHUKU K H3omporieccaM. [ 'padudeckas

MHTEpIpeTanus paboThl ra3a

325 TennoBsie MamuHbl. [IpUHIUTIBI qeHCTBHS TETIOBRIX MamiuH. [IpeoOpa3oBaHus SHEPrUH B TEIJIOBBIX MaIllMHAaX.
Koadbdunment nonesnoro neiicteus (nanee — KI1/1) terutoBoit mamunasl. [{ukn Kapao u ero KIT/]

326 Bropoii 3akoH TepMmoanHamuku. HeoOpaTUMOCTh TPOIECCOB B MpHpoje. TemnoBbsie ABUTATENH. DKOIOTUYECKUE
pOo0JIEMBI TETIJIOIHEPTeTUKU

3.2.7 TexHUYECKHE YCTPONCTBA: ABUTATEIh BHYTPEHHETO CTOPaHMsl, OBITOBOM XOJIOIUIBHHUK, KOHITUIIUOHED



3.2.8

[TpakTuueckue pabotsl. Mi3aMepeHne yaenbHON TeII0EMKOCTH

AT'PEI'ATHBIE COCTOSHNMA BEIECBA. ®A30BBLIE ITEPEXO/IbI

[TapooOpazoBanne u KoHAeHcanusi. VcnapeHue W KuTeHHWE. YJIeNbHAs TEIUIOTa MapooOpa3oBaHMs. 3aBUCUMOCTh

331 TEeMIIepaTypbl KUIIEHUS OT JABJICHUS
3.3.2 AOCOIOTHAS 1 OTHOCUTEIIbHAS BIAXXHOCTh BO3yXa. HackImeHHbIN ap
333 Teépnoe teno. Kpucramnmueckue u amop¢Hble Tena. AHU30TPONHUs CBOWCTB KpHcTaioB. JKuakue KpHCTalIbl.
3.3 CoBpeMeHHbIE MaTepHaIbl
3.34 [TnaBnenne u KpucTaiuM3anus. Y IenbHas TeroTa miasneHus. Cyomumanus
3.35 YpaBHeHUEe TEIIOBOrO Oaganca
336 TexHUYeCKHE YCTPOWCTBA: TUTPOMETP U TICUXPOMETP, KaJOPHMETpP, TEXHOJOTHH IOJYYCHUS COBPEMEHHBIX
MaTepHaJIoB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [IpakTuyeckue padoTel. I3MepeHue BIakxHOCTH BO3IyXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
411 DneKTpu3aus Tei. DJISKTPUIecKui 3apss. [IBa Buga 31eKTPUUECKUX 3apsiIoB
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa
414 Bsaumonericteue 3apsoB. 3akoH Kynona
415 Onextpudeckoe none. Hanpsok€HHOCT anekTpuyeckoro nods. [lpuHuun cyneprno3unuu. JIMHUN HanpsokEHHOCTH
41 AIIEKTPHUYECKOTO TIOTIS
4.1.6 Pabora cun anexrpoctatnueckoro nois. [lorennuan. PazHocTs moTeHIanoB
4.1.7 [IpoBOAHMKY M JUAIIEKTPUKHU B TOCTOSTHHOM JJIEKTPUYECKOM ToJIe. JIMIIeKTprudecKass IPOHHUIIAEMOCTh
418 OnektpoéMkocTh. KoHnzaeHcaTop. OneKTpOEMKOCTh IIOCKOIO  KOHIEHCATOpa. OHEPrus 3apsuKEHHOTO
KOHJIeHCcaTopa
419 TexHUUecKkne yCTPOMCTBA: DIEKTPOCKOI, AJIEKTPOMETP, AJNEKTPOCTaTHYecKas 3alluTa, 3a3eMIICHHE
3IIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN PUHTEP
4.1.10 [IpakTuueckue padoTel. Mi3MepeHue 31eKTpoEMKOCTH KOHIEHCATOpa
4.2 IIOCTOSIHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3SJIMYHBIX CPEJIAX



421 VYcinoBus CyLIECTBOBaHMSI TOCTOSIHHOT'O 3JIEKTpUYecKoro Toka. Mcrounuku Toka. Cuna toka. IlocTosHHBIN TOK

4.2.2 Hanpsoxenue. 3akon Oma 115 ydacTka 1enu

4.2.3 DIEKTPUUECKOE COIIPOTUBIIEHHUE. Y I€IbHOE COIPOTUBIIEHUE BELIECTBA

4.2.4 [TocnenoBarenbHOE, NapaLUIEIBLHOE, CMEIIAHHOE COEAMHEHNE ITPOBOAHUKOB

4.2.5 Pabora snexrpuueckoro Toka. 3akoH Jlxoyns — Jlenua

4.2.6 MONIHOCTD JEKTPUUYECKOTO TOKA

427 anekTpoBIKyIIas cuia (nanee — 9JC) u BHyTpeHHEe CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1Sl TOJTHOM
(3aMKHYTOH) 3nekTpuueckoil nenu. Koporkoe 3ambikanue

4128 OJNeKTpOHHAs: MPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCHUMOCTh COINPOTHBIIEHUS METAZIOB OT TEMIEpaTyphl.
CBepXIpoBOAUMOCTD

4.2.9 DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB

4210 [TonynpoBonuuku. CoOCTBEHHAass M INpPUMECHas MPOBOAMMOCTb MOIYNpPOBOAHMKOB. CBOHCTBa P-N mepexoja.
[TonynpoBoHKUKOBBIE TPUOOPHI

4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAS IUCCOLMALINSL. DIEKTPOIIU3

4212 Onektpuueckuii TOK B Ta3ax. (CaMOCTOATENbHBIH W HECAMOCTOATENbHBIM paspsa. Pasnnunble THIBI
CaMOCTOsITeNIbHOTO pa3psaa. Monnus. [lnazma
TexHuueckue ycTpoiicTBa: amMmIepMerp, BOJBTMETp, PEOCTaT, HCTOUYHUKU TOKa, 3JIEKTPOHArpeBaTelbHbIE

4.2.13 npuOOpbI, 3JIEKTPOOCBETUTENbHbIE TPUOOPBI, TEPMOMETP COINPOTUBIEHUS, BaKYyMHBIH MO, TEPMHUCTOPHI U
(oTOpe3UCTOPHI, MOJYIPOBOHUKOBBIN IMO]1, TAIbBAHUKA

4214 [TpakTuyeckue paboThl. M3ydeHne cMEIaHHOTO COeIMHEHNS PE3UCTOPOB.
N3mepenue D/1C ucTouHrKa TOKa U €ro BHYTPeHHEro conpoTusieHus. Habmoaenue snekTpoinza

11 KITIACC
Kon
paziena Konnposepsiemoro IIpoBepsiemble 3JieMeHTHI COePKAHUSA
3JIeMEeHTAa
4 SJIEKTPOAMHAMUKA




4.3

5.1

#HHParH#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHASA MHAYKIMA

43.1 [ToctosiHHbIe MarHUTHI. B3auMoielicTBUE OCTOSTHHBIX MAarHUTOB

432 MarnutHoe none. Bektop MarHuTHOM MHAYKUMH. [IpuHuun cynepnosuuuu. JIMHUM MarHUTHOW WHIYKIIMH.
KapTtuna nuHuil MarHUTHOM MHAYKLMHU MOJISl TOCTOSTHHBIX MarHUTOB

433 MarnuTtHoe nose npoBoJHUKA ¢ TOKOM. KapTuHa nTuHUN 10 JIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. B3anmoaelicTBrue NpoOBOAHUKOB C TOKOM

4.3.4 Cuiia Amriepa, €€ MOJlyJIb M HalpaBJICHUE

435 Cuna Jlopenna, e€ MOAy b U HanpaBieHue. J{BmKeHne 3apsHKeHHON YaCTHIIBI B OJJHOPOAHOM MarHUTHOM IIOJIE.
Pa6ota cunsl Jlopenna

4.3.6 SIBeHME AIEKTPOMArHUTHON UHIYKITUI

4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKIIUU

4.3.8 OJ1C unayKIuu. 3aKOH 3IEKTPOMArHUTHOM MHAYKIMK Dapanes

439 Buxpesoe anexrpudeckoe nose. 3/1C uHAYKIMN B TPOBOIHUKE, IBHKYIIIEMCS TTOCTYNATEILHO B OJHOPOIHOM
MarHUTHOM I10JIe

4.3.10 ITpaBumo Jlenna

4311 NuayktuBHOCTH. SIBNeHne camonHaykuuu. 9J1C caMonHayKInu

4.3.12 OHeprus MarHUTHOT'O NOJISl KATYIIKH C TOKOM

4.3.13 OJEKTPOMAarHUTHOE I0JIE

4314 TexHUUeCKHe YCTPOWCTBA: TIIOCTOSHHBIE MAarHUTBI, 3JEKTPOMArHWTHI, AJIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHIL, HHAYKIIUOHHAS [1€Yb

43.15 [TpakTuyeckue paboThl. MI3ydeHrne MarHuTHOTO MOJIst KATYLIKH ¢ TOKOM. MccnenoBanue neiicTBUs TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. McciiejoBanue sBIEHHsSI SJIEKTPOMAarHUTHOW HHTYKIIUA

KOJIEBAHU A U BOJIHBI
##HPart#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

511 Koneb6arenbnas cuctema. CBoO60oHBIE KOteOanus. ['apmorndeckue konebanus. [lepuos, gactota, aMIIUTy1a
u ¢aza KonedaHuit

512 [IpyXrHHBIN MasgsTHUK. MareMaTU4eCKUN MasiTHUK




YPaBHeHI/IC TapMOHHUYCCKHUX Konebanuii. Kunemaruueckoe u JUHaAMHWYCCKOE OIIMCAaHUC K0J1Ie0aTEIbHOIO

5.13
JIBYDKEHUS

514 [IpeBpaienue YHEPTUN NIPH TAPMOHUYECKUX KosieOaHusaX. CBA3b aMILTUTYIbI KOJICOAHUN UCXOAHOM BETMUMHBI
C aMIUTUTYJIaMU KoJieOaHHi €€ CKOPOCTH U YCKOPEHUs

515 Kone6arenbublit koHTYp. CBOOOAHBIEC 3JI€KTPOMAarHUTHBIE KOJIEOaHHs B MI€AIbHOM KOJie0aTeTbHOM KOHTYpE.
AHaJorus MeXy MEXaHHUECKUMHU U 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna Tomcona

5.1.6 3aK0H COXpaHEHUs YHEPTUHU B UJICaTLHOM KOJIe0aTeIbHOM KOHTYpE

517 BoinyxkneHnsle  MexaHuueckwe — kosneOanus.  Pesonmanc.  Pe3onancHas — kpuBas.  BbIHyXIeHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHMS.

5.18 [Iepemennsiii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

5.19 MOITHOCTh MEPEMEHHOT0 TOKA. AMILTUTYIHOE U ICHCTBYIOIIEE 3HAYCHNE CHIIBI TOKA U HAITPSKEHHS
Tpanchopmarop. IIpou3BoacTBO, Tiepeaada 1 MOTPEOICHUE MIEKTPUICCKON YHEPTHH. DKOJOTUICCKUE PUCKU

5.1.10 IpU MPOM3BOACTBE dJEKTpUUECKON sHepruu. KynbTypa HCIONb30BaHMS 3JIEKTPOIHEPTUU B TOBCETHEBHOM
KHU3HH

5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, 2JIeKTpUIeCcKii 3BOHOK, JJMHUH JIEKTponepeaay
[TpakTiueckue paboTel. MccnenoBanue 3aBUCUMOCTH MEPHUOAA MaJlbIX KOleOaHUM rpy3a Ha HUTH OT JJIMHBI

5.1.12 HATH W Maccel rpysa. McciemoBaHue NEPEMEHHOrO TOKa B LEMH M3 TOCIENOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTopa

#HPartHHMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

591 MexaHuueckre BOJIHBI, YCIIOBUS pacnpocTpaHeHus. [leproa. CkopocTh pacnpocTpaHeHHs! U JUIMHA BOJIHBI.
[Tomepeunsbie 1 MPOAOITHHBIE BOJHBI

522 ###Par#H# Nnreppepennus u nudpakuys MEXaHUYECKUX BOJIH

59 5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka

524 OJEeKTPOMarHUTHBIEC BOJIHBI. Y CIIOBUS W3ITyYE€HHUs JIEKTPOMArHUTHBIX BOJIH. B3auMHast opueHTanus BEKTOpOB
E, B u v B 351IeKTpOMarHuTHOW BOJIHE B BaKyyMe

595 CBoIiCTBa 2NIEKTPOMAarHUTHBIX BOJIH: OTpaXCHHE, PEJIOMIICHUE, TIOJsIpu3aius, audpaxiws, nHTepQepeHIns.
CKOpPOCTb 3JIE€KTPOMArHUTHBIX BOJIH

5.2.6 [ITkasa 1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY



HpI/IHHI/IHBI pPagruoCBA3UM WU TCICBUACHUA. PaI[I/IOJ'IOKaHI/IH. :‘)J'ICKTpOMaFHI/ITHOG 3arpsA3HCHUC 01<py>1<a101u6171

5.2.7
cpezbl
508 TexHuueckue yCTpOICTBA: My3bIKaJbHBIE WHCTPYMEHTHI, YJIbTPA3BYKOBas [MAarHOCTUKAa B TEXHHUKE H
MeAMIIMHE, Pajiap, paluoNnpuéMHUK, TEIEBU30D, aHTeHHA, TeiedoH, CBU-neus
HHHPar#H#OIITUKA
53.1 [IpssMonuHeHOE pacpoCTpaHEHUE CBETa B OQHOPOAHOM cpene. JIydu cBera
5.3.2 OTtpaxeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre H300paKeHHIA B INTOCKOM 3epKaJie
5.3.3 [penomienue cBeta. 3aKOHBI IPETIOMIICHUS CBETa. AOCOITFOTHBIH ITOKA3aTelb TPEIOMIICHHS
5.34 [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroi MoIHOro BHYTPEHHETO OTPasKEeHUs
5.35 Hucnepcus ceeta. CiioxkHbli cocTaB 6enoro cera. L{er
Cobupatomue u pacceuBaromue TuH3b. ToHkas nruH3a. DOKYCHOE PacCTOSHUE W ONTHYECKAs CHJIa TOHKOM
5.3.6 muH3bl. [locTpoenne m3o0pakeHHl B COOMpPAIOIIMX M pacceMBAIOIIMX JMH3aX. Dopmylia TOHKOW JIMH3BL
YBenuueHue, 1aBaeMoe JIMH30M
5.3 5.3.7 [Ipenenbl IPUMEHUMOCTH F€OMETPHUECKON ONTUKH
538 Untepdepenmus cBeta. KorepeHTHble UCTOYHUKHU. YCIOBUS HAOMIOACHHS MaKCUMYMOB M MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPEHTHBIX HCTOUHUKOB
539 Hudpaxnus csera. Judpakunonnas pemeéTka. YciaoBue HaOMI0EHUS TIaBHBIX MAaKCUMYMOB NpU NaJ€HUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [lonsipusanus cera
5311 TexHuueckue yCTpOWCTBA: OYKH, JIyIa, q)oroannapaT, NPOEKIMOHHBIN aImnapaT, MUKPOCKOI, TEJIECKOIl,
BOJIOKOHHAs ONTHKA, AU(PpaKIIMOHHAs peIIETKa, MOJIIPOU
5312 [TpakTuyeckue pabotbl. M3mepeHue mokasartens mnpenomieHus. VccrnemoBaHue CBONCTB H300paKeHUH B
nuH3ax. HaGmonenne aucnepcuu ceera
SJIEMEHTHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH
6.1 ['paHUIIBI TIPUMEHUMOCTH KIIACCUYECKOW MeXaHUKH. [TocTynaTel TEOPHH OTHOCHUTEIEHOCTH: MHBAPHAHTHOCTH
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe, IPUHIIMIT OTHOCUTENILHOCTH DHHIITEHHA
6 6.2 OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH U COKpAIIEHUE JUTUHBI
6.3 OHeprusi U UMIYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs13b MacChI C PHEPTUEH U UMITYIILCOM CBOOOHOM YaCTUIIBI. DHEPTHS TTOKOSI CBOOOJHOM YaCTHUIIbI




KBAHTOBAS ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 @otonbl. Popmyna I[lnanka cBsi3u 3HEeprum (PoToHA € €ro YacTOTON. DHEPTus U UMITYJIbC (pOTOHA
7.1.2 OtkpeiTre u uccnenosanue Gorordpdexra. Onpitel A.I'. Ctonerosa. 3akoHbl hoTodddexra
7.1 7.1.3 YpasHenue DitHmreitHa 115 porodddekra. «KpacHas rpanuma» Gporoddderra
7.1.4 Jasnenue ceera. Onbitel [1.H. Jlebenena
7.15 XHUMHUYECKOE IEHCTBUE CBETA
7.1.6 TexHuueckue ycrporcTBa: pOTOIIEMEHT, (HOTOAATUHK, COTHEUHAsi OaTapesi, CBETOINO]
CTPOEHHME ATOMA
791 Moneinb atoma Tomcona. OnbiThl Pezepdopaa no uccrnenoBanuto crpoenus aroma. [lnanerapaas Moaens
aToma
799 [Mocrynater bopa. M3nydyenne u nornomeHne GOTOHOB MPH MEPEeXoje aToMa ¢ OJHOTO YPOBHS PHEPTUU Ha
npyroii. Buasl ciektpoB. CiekTp ypoBHEH 3HEpruu aToMa BoJopoJa
72 793 BonnoBele cBoiictBa wactul. Bomnsl ge bpoina. KoprmyckynspHo-BonHOBOM nyanmusm. [Iudpakuus
AIIEKTPOHOB HA KPUCTAILIAX
7.2.4 CrioHTaHHOE U BBIHY)KJIEHHOE M3JTyuyeHue. Y CTpONCTBO U MPUHIIMI paboThl J1a3epa
7.2.5 TexHuuyeckue ycTpoHCTBa: CIEKTPAIbHBIN aHAIN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [TpakTuyeckue padotsl. HabmoieHne aMHeHyaToro cuekTpa
ATOMHOE A/1PO
7.3.1 MeToab! HaOIIOIEHHSI U PETMCTPALIMU 3JIEMEHTapHBIX YaCTHIL
732 OTtkpbITHE pannoakTUBHOCTU. OmbIThl Pesepdopra mo onpeaeneHuIo cocTaBa PagMOaKTHBHOIO H3ITyYEHHS.
Csoiicta anb(a-, 6era-, raMma-u3nydeHus. BiusiHue paqnoakTHBHOCTH HA KUBbIE OPraHU3MbI
73 733 OtkpsITHE TpoTOHA U HeliTpoHa. Hyknonnast monens siapa ['eitzen6epra — MBanenko. 3apsa sapa. Maccosoe
qucio siapa. M3otonsl
734 Anbda-pacniag. DIEKTpPOHHBIH W TMO3UTPOHHBIA OeTa-pacman. ['amma-u3nydeHnue. 3aKOH pagHMOAKTHUBHOIO
pacrazia
7.3.5 OHeprusi cBs3M HYKJIOHOB B sijipe. SnepHbie cuiibl. JledekT macchl sapa
7.3.6 SAnepHble peakiuu. [lenenue u cuHTE3 SAEp



Snepusiii peaktop. TepmosnepHsbiil cuate3. [Ipo6aeMbl 1 TepCIEKTUBHI ASPHON SHEPTETUKH. DKOJIOTHUSCKHUE

3.7 ACIEKTHI IEPHON S3HEPTETUKU
7.3.8 DOnemeHTapHbie YacTUIlbl. OTKpBITHE MO3UTPOoHA. DyH/IaMEHTAIBHBIE B3aUMOICHCTBUS
7.3.9 TexHu4YecKne yCTporCTBa: TO3UMETP, KaMepa BuiibcoHa, siaepHbIii peakTop, aToMHast bomOa
7.3.10 [TpakTuueckue padotsl. MccnenoBanue TpekoB yacTull (1o roToBeIM poTorpadusim)
OJIEMEHTHBI ACTPOOU3UKU
8.1 Bun 38é€31H0r0 Heba. Co3Be3nus, sipkue 3BE3/1bl, IUIAHEThI, UX BUAUMOE JIBHIKEHUE
82 Conneunas cuctema. [lnanetsl 3emMHON rpynnbl. [[maHeThI-TUTaHTBI U UX CHYTHUKH, KapIUKOBBIC IJIAHETHI.
Mannble Tena ColHEYHON CUCTEMBbI
8.3 Comnnne, potochepa u atmochepa. CotHeUHAST AKTHBHOCTH
8.4 Ncrounuk sHepruu CosiHLA U 3BE3 T
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, PaJIyC, TEMIIEpaTypa, UX B3aUMOCBs3b. JlnarpamMmma
8.5 «CHCKTPATGHBIN KJIACC — CBETUMOCTB». 3BE3BI TJIABHOH TMOCIIEAOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» IS 3BE3]] TTIAaBHOM MOCIIEA0BATEIbHOCTH
86 ###Par####Buyrpennee ctpoerue 38E31. CoBpeMEHHBIE MTPECTABICHHS O IPOUCXO0XKIECHUU U 3BOIToIH CoJHIIA U
3BE3/1. DTaIbl )KU3HU 3BE3]T
8.7 Mueunsiii [1yTe — Hama [anaktuka. CrinpanbHas cTpykrypa ["anakTuku, pacnpenenaeHue 3B€3/, ra3a u MblUIM.
[Tonoxxenue u npmwxkenue Connna B ['anaktuke. [lnockas u chepuueckas nmoacuctemsl [ anakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHbIE IBIPHI B SIpax TalakTUK
8.9 Bcenennas. Pacummpenue Beenennoit. 3akon Xa06ma. Paz6eranue ramaktuk. Bo3pact u paauyc Bcenennoi,
teopus bosbiioro B3psiBa. Monens «ropstuert Beenennoin». PenukroBoe usiyuenue
8.10 MacmtaOHas cTpykTypa Beenennoit. Meraranaktuka. Hepeménnslie mpo6yieMbl acCTpOHOMUU



