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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUM K pe3yibTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOMUX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

Copnepxanue mporpamMmbl 1o (U3MKEe HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—11 kiaccoB npu 00yueHuun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAMMOCTh peaTU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU IpeIMEeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
1IN U3y4eHHusl (PU3UKU Ha YPOBHE CPEAHEro o0ILIEero o0pa3oBaHus, IJIaHUPYEMbIE
pe3yibTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpEAMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e INIAHUPYEMBIE PE3YIbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B
TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e coziepkaHue yueoHoro npeamera «du3nka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O Haubojee OONMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4YaeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYeHUs] HOBBIX MAaTEpHAJIOB C 33JaHHbIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAYYHBIA METOJ
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUY€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca Ghu3HKH 17151 yPOBHS CPEAHETO 00IIero 00pa30BaHUs MOJIOKEH
pPAA UIEH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBISETCS JIOTMUECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoesn ecenepanusayuu. B coOoTBEeTCTBUM C HEWl MaTepuan Kypca (QHU3UKU
oObeAMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBisieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
ToJIe.



Hoes eymanumapuzayuu. EE peanuzanus mpearnoiaraeT MCMOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npeanosiaract 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN HM3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcss TOCPEACTBOM BBEIIEHUS DJIEMEHTOB
CoJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TakXke OO0CYX ICHUS
po0JIeM paloOHAIBLHOTO IPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOILero
oOpa3oBaHUsl SABJIAIOTCS (u3nueckue teopun (HopMHUpOBaHHE NMPEACTABICHUN O
CTPYKType MOCTpOeHUsI GU3NUECKON TeOpuH, poiii (GyHIaMEHTAIBHBIX 3aKOHOB H
MPUHIIAIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-eSITeIbHOCTHBIN TOX0J] B Kypce (PH3WMKH peanus3yercss Mpexie
BCEro 3a CYET OpPTraHU3alMU SKCIEPUMEHTAIBHON AESITENTbHOCTH OOYYaroIIMXCs.
Jy1s 6a30BOT0 ypOBHS Kypca PU3UKU — 3TO UCIIOIH30BAHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamme
no ¢u3zuke OOBEAMHEHBI B OOLIUI CIHCOK YYEHHUYECKUX MPAKTUYECKUX padoT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOyYarolmMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiroe BHUMaHNUE yAETSETCS PEIICHUIO PACUETHBIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 5TOM Asist pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJJaHHON
buznyecKoil MOAENbI0, TO3BOJIAIONIME TPUMEHSATh MW3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M UHTETPHUPYS 3HAHUSA W3
pa3HbIX pasnesioB. s KadyeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAHUSI (PU3NYCCKUX SBJICHUM W TPOIECCOB B OKPYIKAIOIICH
KU3HH, TpeOyromue BBIOOpa (HU3MYECKOW MOACNU IS CUTYyalMd MPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cooterctBum ¢ TpedboBanusiMu I'OC COO k MaTepranbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOro mporecca 0a30BbIil YpOoBeHb Kypca (DU3HKU Ha YpPOBHE
cpeqHero ooOmero oOpa3oBaHUsl JIOJDKEH H3YydaTbCsl B YCJIOBHUAX IPEAMETHOTO
kaOuHeTa (PU3MKH WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IMkia. B kabuHeTe Qu3uKu JOKHO OBITH HEOOXOAUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Io
(buU3HMKe YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHHUE.



JleMoHCTpanoHHOe 000pyoBaHue GOPMHUPYETCS B COOTBETCTBUU C
NPUHIUIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH U  OOECIEUMBAET TOCTAHOBKY
MEPEUYUCIICHHBIX B IMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W TPOILECCOB, HAMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopaTopHoe o0O0OpyAOBaHWE IS YYEHWYECKUX TMPAKTUYECKUX padoT
dbopMupyeTCcs B BUJE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMH HEJIIMHU U3y4eHUS] PUZUKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

e popMUpOBaHUE HWHTEpPECa M CTPEMJICHUS OOYy4YaIOIIMXCA K HAydHOMY
W3YUYCHUIO TIPUPOJBI, Pa3BUTUE WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEACTABICHUNA O HAYYHOM METOJIC MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e hOpMUPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK PEe3yjIbTaTa U3yUYCHUs] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e hopMUpOBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIb30BAHUEM (PU3HUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O PO (PUBUKU JUIsI PA3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Tieeil o0ecreuynBaeTcs pelieHueM CIeAyIOMUX 3a1ad B
mpoIiecce u3yueHus Kypca (PU3MKH Ha YPOBHE CPEIHETo 0011ero oopa3oBaHus:

e MPUOOpPETEHNE CUCTEMBI 3HAHUN 00 OO0NMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsX,  BKJIKOYas  MEXaHHKY,  MOJIEKYJSIpHYIO  (U3HUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTpO(DU3UKHY;

e hopMUPOBAHNE YMEHUN MPUMEHSTh TCOPETUUECKUE 3HAHUS 111 OOBSICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISl TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEHEBHOM JKU3HMU;

¢ OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 3a7ad C SBHO 3aJIaHHOU
dbuznyeckoil MO0, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHue
bu3YeCcKO MOJIENH, aJIeKBATHOM YCIIOBHSIM 3aJ1a4H;

e MOHUMaHWE (PU3NUYECKHX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS W TPOBEIACHUS
bU3MYEeCKUX OKCIEPUMEHTOB, aHaldW3a W HHTEpIpEeTaluu  uHOOpMaIuHy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

e CO3JJaHUE YCJIOBUH JJIsI Pa3BUTHS YMEHUU IMPOEKTHO-UCCIIECIOBATEIIHCKOMH,
TBOPUYECKOU JIESITEIBHOCTH.



Ha wusydenne ¢usuku (0a30BBIM ypOBEHb) Ha ypOBHE CpPEIHEro oOIIero
oOpazoBanus otBoautTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemerii B mporpamme mo (u3uke MepedeHb JabopaTopHBIX U
MPAKTUIECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MpoBeNeHHUsT J1a0OPaTOPHBIX pPabOT ¥ OMBITOB € YYETOM HMHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

dusuka — Hayka o mpupoe. HaydHnble MeTOIbI MO3HAHKS OKPYIKAOIIETO MUPA.
Ponp sKkcnepuMeHTa U TEOPUU B MPOIECCE MO3HAHUS MPUPOJBI. DKCIEPUMEHT B
dusuke.

MonenupoBanue (u3MUECKUX SBICHUN W mpoiieccoB. HayuHble THNOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TIpuHIIUIT COOTBETCTBUA.

Pons u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI
MHPa, B IPAKTHUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBbIE W LHU(PPOBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBLIOTEPHBIC
JIATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpelIHsIsi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsiMOiMHENHoe nBmxeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeiHoe nBuxeHue. J|BrkeHrne MaTtepruagbHOU TOYKH 0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JTUHEWHAs! CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBI>KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETa, WILTIOCTPALMS KMHEMATHUYECKUX XapaKTePUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

HaGmronenne paBuxeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO MaICHMUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul



N3ydeHne HEpaBHOMEPHOIO JIBHXKEHHUS C LEIBIO ONPENEIECHNUs MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHUST MEXKIYy MOYTSIMH, HPOUJCHHBIMU TEJIOM 3a
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapyKa B BI3KOU JKUJIKOCTH.

W3ydenue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amuies.  IlepBblii  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uunu cuil. Bropoi 3akon HeroToHa 1151
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3akoH BcemMupHoro TtaroteHus. Cuna Tsbkectu. llepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (Mokosi, CKoJibkeHus1, kaueHust). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH Bpamenus. llnedo cuibl. YcnoBus
paBHOBeCHUS TBEPAOTO TEJIA.

TexHndeckue yCTpPOWCTBA U IPAKTHUYECKOE IPUMEHEHHUE: IOALIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOICICTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT Jehopmaruu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MAJCHUH.

CpaBHeHUME CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buasl paBHOBECH.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

Nzyuenue aBmxeHus Opycka o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B NPYXXUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HccnenoBanne ycloBUM paBHOBECUS TBEPAOrO TEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonbl coOXpaneHus 6 MexaHuKe

NmMnynbe MaTepualibHOM TOYKHM (T€sia), CHUCTEMbl MaTEPHAIbHBIX TOYEK.
NMnysibc culbl U1 U3MEHEHME MMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.



PabGora cuibl. MOIIIHOCTE CHIJIBI.

Kunernueckass sHeprus MarepuaibHOl TOuykH. Teopema 00 H3MEHEHUU
KUHETHUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenunanbHas SHEprus YIIPYTO
nehopMUpOBaHHON NPYKUHBL. [ToTeHITMaNbHAS SHEPTHS Tea BOJINU3H MOBEPXHOCTH
3emun.

[loreHnuanbHple W HENOTEHUHWAIbHBIE  CHJIBL. CBs3p  paboTHI
HEMOTEHIUAIBHBIX CUJI C UBMEHEHUEM MEXAHUUECKOW SHEPTUU CUCTEMBI TeJI. 3aKOH
COXPaHEHUS] MEXaHUYECKON YHEPIHUH.

Yapyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHUYeCKHe YCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC OBHKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHU B KWUHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne aOCOJIIOTHO HEYIPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHJIbI ¢ UBMEHEHUEM MEXaHUYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOT'O KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysua. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS YacTULl BemlecTBa. MoAenu CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u €€ m3mepenue. lllkana temmeparyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON
TEOpUU HUJIeaIbHOrO Ta3a. AOCOJIOTHas TemrepaTypa Kak Mepa cpeaHen
KMHETUYECKOM PHEPTruu TEIUIOBOro JABMXKeHUs dacTull raza. lllkama temmepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
Hansrona. WM3ompoliecchl B HJI€ATBHOM Tra3e € MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckne YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHUE BeliecTBa, GoTorpaduun
MOJIEKYJI OPTaHUYECKUX COECTUHEHUI.

OnpiThl 110 MU PYy3UN )KUAKOCTEH U ra3oB.



Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Monenb, nuTroCTpUpyoas Npupoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOUIME YPAaBHEHHE COCTOSIHUS HJICaIbHOIO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenue Macchl BO3QyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHUI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty IMAPAMETPAMHU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepmoauHamMuueckass cUCTeEMa. BHYTpEHHsSI SHEpPruss TEPMOAUHAMHYECKON
CUCTEMBI U coco0bl €€ n3MeHeHus. KonnuectBo TemioTsl U padoTa. BHyTpeHHs s
HEpPrus  OJAHOATOMHOTO  WJACAJIbHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaaye.

[lonarue 006 anuabatHoM Tiporiecce. IlepBbIil 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHUKHU K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMmoauHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TeruioBple  MammHbl.  [I[puHOMOBI  AEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduuImMeHT MOIe3HOTo
JENUCTBUS. DKOJIOTHYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIh
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH HSHEPruM Tejia MPU COBEPIICHUU PaObOThI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHyTpEeHHEW SHEpTruu (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OmnbIT 0 agrabaTHOMY pacCHIMPEHHUIO BO3/IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUSI, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHjaeHcanusa. McnapeHnue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachbllieHHbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JIABJICHHUS.



TBépnoe Teno. Kpucramimueckue u amopdHbie Tesa. AHU30TPONUSI CBOMCTB
kpuctamwioB. JKunmkue kpucrtamuibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue u
KpUcTayu3aius. Y AebHas TerioTa miasieHus. Cyonmmarusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHudeckue yCTPOWCTBA W TPAKTUYECKOE TPUMEHECHHE: THUTPOMETP U
TICUXPOMETP, KaJOPUMETpP, TEXHOJOTUH TOYUEHUSI COBPEMEHHBIX MAaTEpHajoB, B
TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOoHCTpalust KpUCTAIIIOB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

M3mepenne OTHOCUTENbHON BIAKHOCTH BO3/IyXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. dInexmpocmamuxa

DIIeKTpU3aLMs TeJl. DNEKTPUIECKUM 3apsa. [[Ba BU1a JIEKTPUUECKHUX 3apsI0B.
[IpoBOOHWKHM, JUANEKTPUKH W IOJYNPOBOAHUKH. 3aKOH  COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHblid 3IE€KTPUUECKUI 3apsi/l.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mois. IIpuHmun
CYNEPHO3ULIUUA DIEKTPUUYECKUX MoseH. JIMHUKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

PaGota cui anextpocratuyeckoro nosst. [lorennnan. PazHOCTh OTEHIINAIOB.
IIpOBOAHUKM W IUDIEKTPUKHA B DJIEKTPOCTATHUYECKOM IoJe. JlMdieKkTpudeckas
IIPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD TIJIOCKOTO KOHJIEHCATOPA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPHUMEHEHHUE: DIIEKTPOCKOII,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopaercTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB AEKTPOEMKOCTH INIOCKOT0 KOHAEHCATOPa OT IUIOLIA/ I TUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul



N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUSA DSJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl ydacTKa LETH.

DNEeKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanexkrtpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomrHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE COINPOTUBIECHWE HCTOYHUKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3iieKTpuueckon 1enu. KopoTtkoe 3aMmbikaHue.

ONEeKTpOHHAasT  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTh
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHHKHY. CobOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTh
NOJIyIpOBOAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTpUYECKMM TOK B  pacTBOpax M  pacIuiaBax  dJIEKTPOJUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B Tra3zax. CaMOCTOSTENbHBII M HECAMOCTOATEIbHBIN
paspsa. Monnus. [Inazma.

TexHudeckrue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI 1 POTOPE3IUCTOPHI, MOTYTPOBOAHUKOBBIN TUO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUIIbl TOKAa U HaNIPSIKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS IUJIWHIPUYECKAX MPOBOJHUKOB OT IJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[Ipsmoe wu3MepeHue HNEKTPOABMAKYIIEH cuiabl. KopoTkoe 3aMbIKaHHE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

N3ydenne cMEmaHHOIo COEIMHEHUS PE3UCTOPOB.

N3MepeHune aleKTpOABUKYIIEN CUJIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUSL.

HaGmronenue amextposusa.

MexnpeaMeTHbie CBA3H



N3yuenne kypca pusuku 6azoBoro ypoBHsS B 10 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MAaTE€MAaTHKH,
Ounonoruu, XMMHH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsimusi, CBSI3aHHBIE C MU3YYEHHEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (paKT, TUMOTE3a, (PU3NUecKas BEIWYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peneHne CUCTEMbI YPaBHEHHM, IMHEWHAs QyHKINS, TapadoIia,
runepoosia, ux rpadUKd M CBOMCTBA, TPUTOHOMETpHUUECKHE (YHKIMU: CHUHYC,
KOCUHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCH KOOPJMHAT, CJI0KEHHNE BEKTOPOB.

buonocusn: mexannyeckoe IBIKEHHUE B XKMBOW mpupoje, auddysus, ocMmoc,
TEIIO0OMEH KUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJICKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIIOBBIE CBOMCTBA TBEPBIX TEJI, KUJIKOCTEH U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJICKTPOJUTHYECKAS  AUCCOLMAINS,
rajJibBaHMKa.

l'eoepaghus: BNaxHOCTh BO3/AyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpazoBaHUE JBWKEHHM C HCIOJIB30BAHUEM MEXaHHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET M JIpyrue), JBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHUThI. B3auMo1eMCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHOE
nosne. Bekrop marauTHOM MHAYyKUMU. [IpuHIMN Cyneprno3unMu MarHuTHBIX ITOJIEH.
JIluanu MarHuTHOM uWHAYyKIMU. KapTMHa NIWHUNA MAarHUTHONM WHIYKUWU TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1OJie TMPOBOJAHMKA C TOKOM. KapTuHa IHMHUNA MHAYKIUA
MAarHUTHOTIO TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOTO KOJIBLEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyYJIb U HAlIPABJICHHE.

Cuia Jlopenua, e€ MOAyJib M HarpaBlieHHe. J[BUKEHHUE 3apSXKEHHOW YaCTHUIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.



SIBiieHue 3NEeKTPOMAarHUTHOM MHAYKUMH. [loTOK BekrOopa MarHUTHOMU
WHAYKUUU. OJEKTPOABIKYLIAs Cuia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanest.

BuxpeBoe »siekTpuueckoe moje. IJIEKTPOABIKYIIAs Cujla HHAYKIUUA B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBI€HME CaMOMHAYKIMHU. OJEKTPOABWKYIIAs CHIIA
CaMOWHYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA H MPAKTUYECKOE NPHUMEHEHHUE: TOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM ITOJIEM.

JIvHUY MHIYKIMA MAarHATHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKLUH.

[IpaBuio Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CUJIbI MHAYKIIUM OT CKOPOCTH WU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3y4yeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHOM MHIYKIWH.

Pa3znen 5. KoJsie0anust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHasts  cucrtema. CBoOOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnueckue kosebanus. Ilepuon, vyactora, amrumMtyaa U ¢aza KojaeOaHUH.
[IpyXvHHBIN MassTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBparieHue HEpruu Ipu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbubiit  koHTYp. CBOOOMHBIE DSJIEKTPOMArHUTHBIC KOJeOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aTyXawMMX KojieOaHUSX. BBIHYXIEHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.



[Tepemennbiii  TOk. CHHyCOMAAQNbHBIA TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya U MOTPEOICHUE IIEKTPUUECKOM
JHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIeKTpodHepruu. Kymbrypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: AIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJIeOATEIbHOM CHUCTEMBbI (MPYKUHHBIA HIIN
MaTeMaTUYECKU MASITHUK).

HabGmronenne 3atyxaromux KojeOaHuH.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJIEOaHUIA.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA M HAMPSKEHUS OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu 1OCHEAOBAaTEIBPHOM COCIMHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCHMOCTH IEPUOAA MalbIX KOJEOaHUN rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpysa.

HccenenoBanue MEpeEMEHHOT0 TOKa B IENHU U3 NOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YcCiOBUsA pacnpocTpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u nuppakuus MEXaHUUECKUX BOJIH.

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

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIOBUSL M3IYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 31MeKTPOMATrHUTHBIX BOJIH. [IpMMEHEeHue 3J€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBSA3H U TeNEBUACHUS. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHuYecKue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOOJIbHBIX BOJIH.



Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabnrogeHnue cBsi3M T'POMKOCTM 3BYKa W BBICOTBI TOHA C aMIUIMTYJIOM U
YacTOTOM KOJIEOaHMIA.

HccnenoBanre CBOMCTB AEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, ITPEITIOMIICHHUE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomeTpuueckas onTtuka. [IpsAMOIMHENHOE pPAcIpPOCTPAHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpakeHHUs cBeTa. [locTpoeHne n3oOpakeHuil B
IUIOCKOM 3€pKae.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

Cobuparoniyie u pacceuBaromye JUH3bl. ToHKas muH3a. @OKYCHOE pacCcTOsTHUE
Y ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxxeHuil B COOMPAIOIINX U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3BL. Y BETUUYEHHE, 1aBAEMOE JTUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WnaTtepdepenuus ceta. KorepeHTHblE HMCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTep(EpeHLIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpaxmuonHas pemérka. YcioBue HaOIOIEHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIYIa,
¢doToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISPOU.

Jlemoncmpayuu

[IpssmonuHeHOE pacHpOCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTtuyeckre mpruodopHI.

[TomHoe BHyTpeHHEE OTpakeHne. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Hab6mronerune natepdepeHIIny CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[Tonyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyyenue cekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKY.

Habmrogenue nonsipu3anyu CBETa.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepeHne rnokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3zgena 6. OcHOBBI ClIeLIHAJIBHOM TEOPHHU OTHOCHUTEIBLHOCTH

[ paHUIBI TPUMEHMMOCTH KJIAaCCUYECKOU MeXaHuKU. [locTymaTel cienmanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJII CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpALICHUE
JUIVHBI.

OHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p Macchbl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKONW YaCTHUIbl. DHEPIUs
IIOKOA.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U S3HEPTUU POTOHA C €r0 YaCTOTON. DHEPIus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccaenoanue porodpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoapdexra. YpaBHenue OiiHmTeiiHa s poTodPdekra. «KpacHas rpaHunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpPOWCTBA M MPAKTUUECKOE TMPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEITHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acCTHIL.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMA BOJAOPO/A.

BosiHoBBIE cBOMCTBa yactul. Bomubl ne bpoitnsa. KopnyckynsspHO-BOIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHndecknue yCTpOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.



HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HaOnronenue tMHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTpOoeHus sjapa. OTKpbITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio coctaBa paJuoakKTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaaMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE TpoTOHA W HeWTpoHa. HykmonHas monens sigpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M3otomnsl.

Anbda-pacnian. DJEKTPOHHBIM UM TO3UTPOHHBIM OeTa-pacmaa. ['amma-
U3IIy4eHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepnsiii peaktop. TepmosinepHbii cuHTe3. [IpoOiiemMbl W TEPCIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.

TexHuyeckue yCTpoOMCTBA U MPAKTUYECKOE IIPUMEHEHHE: T03UMETpP, Kamepa
BunscoHa, saepHsblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JjieMeHTBI ACTPOHOMHUY U aCTPOPU3MKH

Otansl pa3BUTHS aCTPOHOMHUH. [IpuKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMHH.

Bupa 3Bé3gHoro HeOa. Cos3Besnusi, SpKUEe 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connne. ComHeuHast akTUBHOCTh. Mcrounuwk sHeprun ConHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIIbHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — Hama ['amaktuka. Ilonoxenue u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. UEpHBIE OBIPBI B SiApax
rajakTHK.

Bcenennas. Pacmmmpenne Bceenennoii. 3akon Xa66sa. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUeHHUE.



MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0aeMbl aCTPOHOMHM.

Vuenuueckue nabnrooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHHEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBepHOro NOMyIapus U ipkue 3BE3IbI.

Habmronenus B Teneckon Jlynsl, mianet, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponp Qusukyn u acTpOHOMHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAILHOM M ATUYECKOM cepax AesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKU U
aCTPOHOMHH B COBPEMECHHOM HAy4YHOM KapTUHE MUpPA, pOjb (PU3NUECKON TEOPUHU B
dhopMUpPOBAHUM TIPEACTABICHUM O (U3UIECKON KapTUHE MUpPa, MECTO (PU3UICCKON
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢uzuku 6a30BOro ypoBHs B 11 Kitacce ocyiecTBisieTcs ¢
YYETOM COACPIKATEIBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousimusi, CBA3aHHBIE C W3YYEHHEM METOAOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHUCTEMBl YpPaBHEHUH, TPUTOHOMETPUUYECKHE
GbyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPhl U MX MPOEKIHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTrOJTHLHUKOB,
ompeiesIeHHe IOAaU TIOCKUX (GUryp u o0bEéMa Ted.

buonoecusa: snextpuueckue SBIEHUS B JKUBOW MpUPOJE, KoseOaTenbHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

l'eocpagua: MarHuTHBIE TONIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPSICEHUH.

Texnonocusa: NVHWAW DIIEKTPOIlEpenad, TE€HEpaTop IEPEMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yudeOHOro mnpeamera «®duszumka» Ha ypPOBHE CpEIHEro OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTO mpeaMera «Du3ukay AOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YyYaIOErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIIEYEIIOBEUECKUX  TIyMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpPECAX TPaKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBHUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKON TpaXKTaHCKOW MACHTUYHOCTH, MAaTPUOTH3MA;

LIECHHOCTHOE OTHOUIEHHE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEGHMBATh CHUTYaIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYyYHOTO TBOPYECTBA,
puUCyIero pu3ndeckoit HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3Iu4HbIM chepaM MpoQPEeCCHOHAIBHON AEATENBHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (PM3UKON M TEXHUKOU, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;



TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JaCTH
(U3UKK HA TPOTSKEHNUU BCEH KU3HH;

6) IK0JI0rNYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJOTHUECKON KYJIbTYphl, OCO3HAaHHE TJI00aTHLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBJIECHUE AEUCTBUNA B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHHUE OIbITa JAESITEIbHOCTH HKOJOTHYECKON HANpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HAHME LIEHHOCTM HAy4YHOM JEATEIbHOCTH, TI'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! PU3HKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO I€ATEIBHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

Bba3oBble Jioruyeckue JaeiicTBUS:

CaMOCTOSITENNFHO  (pOpMyNHpOBaTE H  aKTyalM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh IeNM JACATeIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU UX
JIOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTHM W MPOTHBOPEYMsS B  paccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;

pa3palaThiBaTh IUIAH pPELICHUs] MPOOJIEeMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B 1€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BBHITIOIHATH pa0OTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

Ba3oBrbIe ucciaeaoBarebCcKHe A1eHCTBUA.

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBHIMH TMOHATHSIMH W METOAaMH
bu3nuecKoil HayKH;

BJIa/ICTh HABBIKAMH yU€OHO-UCCIICIOBATEILCKOM U MIPOSKTHOM IATEIFHOCTH B
o0nactu (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOUCKY
METOJIOB peUIeHHs 3ahad (PU3UYECKOTO COJACP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJaeTh BUJAMH JESITEIHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliy, MPeoO0pa3oBaHUI0 M NPUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHUCJIE TP CO3JaHUH YU€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;



BBIABIIATh [IPUYMHHO-CIICJCTBEHHBIE CBS3M M AKTyaJIM3UPOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PELICHUS, HAXOAUTh apIryMEHTHI JUIS I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJAE€ PEUIEHUA 3aJa4ud Pe3yJbTarshl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSX;

CTaBUTh W (POPMYIUpPOBaTH COOCTBEHHBIE 3aJaydl B 0Opa30BaTEIbHOM
JESITEIIbHOCTH, B TOM YUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAHMS MO0 (U3MKE B MPAKTUYECKYIO 0O0JacTh
KU3HEIEATEIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOITyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ unpopmanmeii:

BJIAJETh HABbIKAMU MOJIy4YeHUs MH(GOpMAIMU (PU3HUYECKOTO COAEpPKaHUS W3
VMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYILECTBIISITh ITOMCK, aHaJu3,
CUCTEMATU3ALMI0 U HHTEPIpETauuio MHPOPMALMK Pa3Iu4HbIX BHIOB U (HOpM
IIPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIOJIB30BaTh  CPEACTBA HMH(MOPMALMOHHBIX M  KOMMYHHUKallMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEp)KaHHs B pa3IMUHBIX (opMarTax ¢
y4€TOM Ha3HaYeHUs1 UHPOPMaLUU U LEIEBON ayIUTOPUH, BEIOUpAsi ONTUMAIIbHYIO
(bopMy IIpeACTaBICHHS U BU3yaIU3aLUu:

KoMMyHHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH ACSITEIBHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQJIMKTHBIX CUTyallMii ©  cMAr4yaTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh ¥ HMCIOJIb30BaTh NPEUMYIECTBA KOMAHIHOM W WHIAUBUIYAJIBHON
paboTHI;

BbIOMpaTh TEMAaTHKy M METOIbl COBMECTHBIX ACHCTBHHA C Y4ETOM OOLIUX
WHTEPECOB M BO3MOKHOCTEN KaKJOTO WIEHA KOJUIEKTUBA;

OPUHUMATh I1€JIM  COBMECTHOM  JESATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacmpenenarb pojaud ¢ YY4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;



OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJI0r0 y4aCTHHKA KOMaH/Ibl B 00U
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OIIEHWBATh HAEU C TO3UIUU HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATErMUYECKOE TOBEJACHHUE B Pa3IMUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusanus:

CaMOCTOATENLHO OCYILECTBIISATh MO3HABATEIBHYIO NIEATEILHOCTh B OOJACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTAaBJIAITh IJIaH PEIIEHUS PacdyE€THBIX M KaYeCTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEANIOYTECHUH;

Jenatb OCO3HAaHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSABICHHUIO 3pyAULIMH B 00JacTU
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJa/J€Th  HAaBBIKAMMU  IIO3HABATENbHOW  pediekcuu Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pe3yJNbTaTOB MU
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI peIeKCUH AJI OLEHKU CUTYyalluH, BbIOOpa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA M CBOEBPEMEHHO NPUHUMATH PEIICHUS IO HUX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTHl JPYTHX TIpU aHaJIW3€ pe3yJIbTaToB
JeSITEIbHOCTH;

NPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHThl JAPYTUX TMpPU aHalu3e pPe3yJIbTaToB
NeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mporuiecce 10CTHXXKEHNS TMUYHOCTHBIX PE3YJIHTaTOB OCBOEHUS MPOTPaMMBI T10
buszuke IS ypOBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarommxcs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJIEKT, npenoararonun
c(hOpMHUPOBAHHOCTD:



CaMOCO3HaHMs, BKIFOYAIOIIET0 CITOCOOHOCTh ITOHMMATh CBOE dYMOIMOHATIBHOS
COCTOSIHUE, BUJCTh HAMPABIICHUS PA3BUTHSI COOCTBEHHOW AMOITMOHAIBEHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIONIEH CTPEMJIEHUE K JOCTHMKCHUIO LEIH U
yCIieXy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKIJIIOYAIONIEH CIIOCOOHOCTH IMMOHMMATh SMOIMOHAIIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €ro TMPU OCYIICCTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHHS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, POSBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K konity o0ydenus B 10 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKOU JACATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHULIBI TPUMEHEHHUS] HW3YUYEHHBIX (PU3HUECKUX MOJEJEeH:
MaTepuagbHas TOUKa, MHEpLUaIbHas CUCTeMa OTCUYETa, a0COJIFOTHO TBEPAOE TEJNO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pellieHnu GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKUE SBJICHUS (TPOLIECChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TECOPUM CTPOEHMs BEIECTBA U
AIEKTPOAUHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE MaJeHHUE TeJl, JBUKEHHE MO OKPYKHOCTH, MHEPLHUs, B3aUMOJICHCTBUE
ten, nud@ysus, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUJIKOCTEH M TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUM (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJCHCALUS, IUIABJIICHUE, KPUCTAILIM3AUUs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYIE,
CBSA3b MEXIYy NapaMeTpaMH COCTOSIHUS ra3a B M30IMpOoLeccax, dJIEKTPU3aLHus Ted,
B3aUMO/JICCTBUE 3aPSI0B;

OIKCHIBATh MEXAHWYECKOE JBIKEHUE, UCHOJB3YS (PU3MUECKHE BEIUYUHBL:
KOOpAMHATA, IyTh, MEPEMELIEHHE, CKOPOCThb, YCKOPEHHME, Macca Tejna, CHia,
MMITYJIbC T€JIa, KNHETUYECKas JHEPIus, MOTCHUUAIbHAS YHEPTUS, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; TIPH OMUCAHWW TPABUWIHHO TPaKTOBATh
(bu3NYECKUN CMBICA HCIOJBb3YEMbIX BEIMYMH, WX OOO3HAYEHUS M EIUHHIIbI,
HaXOoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHMHY C JAPYTUMHU
BEJINYNHAMU;



ONMKCHIBATh M3YyUYECHHbIE TEIUJIOBbIE CBOWCTBA TEJl U TEIJIOBBIE SIBJICHUS,
UCTIONIB3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHsl XaOTHUYECKOTO JBIKEHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
o0O3HAaUeHUsS W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIINC JAaHHYIO
(buU3MYECKyI0 BEIMUHUHY C IPYTUMH BEJIUUYMHAM;

ONKCHIBATh U3YUCHHBIE DJIEKTPUUYECKHUE CBOIMCTBA BEIIECTBA U IICKTPUUECCKUE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD TMOJIS, MOTEHIUAN, pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUECHMS] W EJIMHUIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
TaHHYI0 (PU3UYECKYIO BETUINHY C APYTUMH BETUIMHAMM,

aHaJIu3UPOBaTh (PU3NYECKUE TMPOIECCHl U SBJIICHUS, UCMOJb3Yys (DU3NUECKUe
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHITAN CYTIEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHECHUS
ANEKTPUUECKOT0 3apsifa, 3akoH KyioHa, mpu 3TOM pas3idyaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOIL30BAHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICIOBAHUIO (PU3WYCCKUX SIBICHUN U
MIPOIIECCOB C WCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHWH, TPH 3TOM
dbopmyrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pYyA0BaHUs1, TPOBOJAUTH OIBIT U (POPMYTUPOBATH
BBIBOJIBL;

OCYIIECTBJIATH NPSIMbIC U KOCBCHHBIC U3MEPCHUS (PU3NUYECKUX BEITUYHH, ITPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXHy  (pU3WYecKuMHu  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI OJYYCHHON 3aBUCUMOCTH (PU3NUECKUX BETTUYHH B BUJIC
Tabnuil 1 rpauKOB, ACJIaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIEIOBAHMS;

cobiroaTh npaBuia 0€30MacHOTO TPyAa MPU MPOBEAECHUU HCCICIOBAHUMN B
paMKax yd4eOHOro JKCIEpUMEHTa, Y4YeOHO-UCCIICIOBATEIbCKOM U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPATOPHOIO
000opy10BaHUS;



pemats pacy€THble 3aJauyd C SBHO 3aJaHHOW (PU3MYECKONM MOJEIbIO,
UCTIONB3YS (PU3HUecKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh Ka4eCTBEHHBIE 33J]a4l: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBY IO
[ENOYKY PAaCCyX JCHUU C OMOpON Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPH PELLIEHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE THPOPMAIMOHHBIE
TEXHOJOTMM JUIsl TIOUCKA, CTPYKTYpUPOBAHHUS, UHTEPIPETALNN U TPEICTaBICHUS
y4eOHOW ¥ Hay4HO-TIONYJIApHOW HH(OpMallMu, IOJIYYEeHHONH W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MTOJIy4aeMyI0 HH(OPMALHUIO;

IPUBOJUTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

MCIIOJb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUSI HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYKAIOILIEH CpeaE;

paboTaTh B TpyMNIe C BBHIMOTHEHHEM pPa3IMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO paCHpelesITh OOS3aHHOCTU U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE pPacCMaTpUBaeMON IPOOIIEMBI.

K xon1y oOyuenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YUYCHHBIX (DU3UYECKUX MOJIETICH:
TOYEYHBIN JEKTPUUECKUIN 3apsij, JTy4Y CBETa, TOUCUHbIN UCTOYHHUK CBETA, A/lepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpU pPEUIeHUU (PU3NYECKHUX
3a/ay;

pacro3HaBaTh (U3NUYECKHUE SIBICHUS (IIPOLECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKHU: AJIEKTPUUECKasl TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHWsI U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuit 3phext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBEHUE



JIMHEUYATOTO CIICKTpa aToMa BOJAOpOJa, CCTCCTBCHHAd MW HCKYCCTBCHHAas

PaIOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  pAa3IMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHONB3YS (DU3UYECKUE BEITHYMHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUYECKOE HAIPSXKEHUE, BJIEKTPUUYECKOE
COIPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIAs cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOrO TMOJs, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYIIKU, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W Cujla TOoKa B MpoIecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU OMHCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKHIA
CMBICII HCIIOJIb3YEMBIX BEJIIMYMH, MX OO0OO3HAUYCHHS U EIAUHMIIBI, YKa3bIBaTh
(dhopMyJIbl, CBSA3BIBAIOIINE JAHHYIO PU3NYECKYIO BETUUUHY C IPYTUMH BEIIMUNHAMM;

OMUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUSI W TMPOIECCHI, HUCIOIb3YS
dbu3nyecKkre BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaga, SHEPrus CBI3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (DUBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIWYUH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MUECKHE TPOLECCHl U SIBICHUS, WUCIONB3YS (HU3MUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0OBATENBHOIO U MapajIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHUS MAcCOBOrO 4HCia, Mmoctynarel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMPABJICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTh W ONHUCHIBATh H300paKEHHE, CO3/[aBaeMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HMCCICOBAHUIO (DU3UYECKUX SBICHUA U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIISITH MIPSIMbIE U KOCBEHHBIE U3MEPEHUST (DU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObl OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;



UCCIIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIUYMH C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTAaThl
MOJy4YEHHOW 3aBUCHUMOCTH (U3MUYECKUX BEJIWYUH B BUAE TaOIUIl U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

co0moaTh mpaBuiia 0€30MacHOro TPyAa MpU MPOBEACHUHM UCCIECIOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPONCTB M JIabOpaTOPHOTO
000py1I0BaHUS;

pemats pacu€THble 3aJauyud C SBHO 3aJaHHONW (PU3MUECKONM MOJEIbIO,
UCHOJIB3YS (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEJITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHBIE 33/]a4i: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyecKue sBICHUS,

UCITI0JIB30BATh IPU PELIEHUH YUeOHBIX 33/1a4 COBpEMEHHBIE UH(OPMAIIMOHHbIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMM U MHPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HMH(GOPMALIMH, MOJYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYyYaEMY0 HHPOPMALUIO;

OOBSICHATh TNPHUHIMNBI JEUCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3MKE B MOBCEIHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

pabotarb B TpyHNHe C BBHINOJHEHUEM PAa3IUYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAlUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI bubnuoreka [IOK
3.1 9 1
TEOPUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOAHHAMHKI 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pazneny 24

Paznen 4. JIEKTPOJANHAMUKA



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

bubmuorexa [JOK

41 MCKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCKHE U JIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pa3znen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIMAIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 htts://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubmorexa HOK

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



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

4.3 ATOMHOE PO

Hroro no pazneny

5

15

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 nggg;t;;gﬁﬁmmwc
Hroro mo pazaeny 7
Pa3nen 6. OGOBLIAIOIIEE IOBTOPEHUE
bubnnoreka [JOK
61 Obobuwatomee nosTopeike 4 https://m.edsogru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepPsieMOro

00pa3oBaTeIbHOI MPOrpaMMBbl CpeTHEro 001ero 06pa3oBaHus
pe3yJabTara

JleMOHCTpHPOBATH HA IPUMEPAX POIIb U MECTO (PU3UKU B (hOpMUPOBAHUH
10.1 COBPEMEHHOM HAy4YHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUM, B IPAKTUYECKON AEATEIbHOCTH JIIOIEH

VY4uThIBaTh TI'paHUIBI NPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOEICH:
MaTepuanbHas TOYKa, WHEpIHajbHAs CUCTeMa OTCU€Ta, abCOJIOTHO

10.2 TBEPIOE TEJIO, UIICAIBHBIN Ta3; MOAEIU CTPOCHUS Ta30B, KUIKOCTEU H
TBEPABIX TEJ, TOYEUHBIM DIEKTPUYECKHM 3apsii — IpPU pELICHUU
¢bu3nyeckux 3a1aq

Pacno3naBate (usnueckue sBieHUs (MPOIECCH) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETHYECKOH TEOpHH
CTPOCHHSI  BEIIECTBA W  JJCKTPOAMHAMUKH:  pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOHOE MAZCHHUE TE,
JIBWKCHHE TI0 OKPY)KHOCTH, MHEPLIUs, B3auMoiercTBue tem; nuddysns,

10.3 OpOYHOBCKOE JIBI)KEHHE, CTPOCHHE JKHIKOCTEH W TBEPIBIX TeI,
U3MEHeHne o0bEéMa Ten NpHU HarpeBaHUM (OXJIAXKJIEHUH), TEIIOBOE
paBHOBEcHe, HCIIApeHHe, KOHAEHCAllUs, IUIaBJIEHUE, KPUCTAJUIM3alus,
KHMIIEHHE, BJIAXXHOCTh BO3[yXa, MOBBILIIEHHE JABJICHHUS ra3a IpH €ro
HarpeBaHuM B 3aKPBITOM COCYJIE, CBSI3b MEXAY apaMeTpaMU COCTOSHUS
ra3a B U30IpOIleccax; JIEKTPU3AIUs Tell, B3aMMOICHCTBUE 3aps/I0B

OnuceiBaTh MEXaHMYECKOE JBUKEHHE, UCIIONB3Ys (PHU3NUYECKIE BETUYUHBI:
KOOpJWHaTa, MyTh, MEpEeMeEIIeHne, CKOPOCTh, YCKOpPEHHUE, macca Tena,
CWJIa, UMITYJIbC TeNla, KMHETUYecKas dHEeprus, MOTeHIHaIbHAs dHEeprus,

104 MeXaHuuyeckas paboTa, MeXaHWYecKass MOIINHOCTh; MPH OMUCAHHUH
MPABWIIBHO TPAKTOBATh (PU3NICCKUI CMBICIT UCTIONB3YEMBIX BEIIMYMH, UX
0003HAYCHHSI W SAVHHMIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE JTAaHHYIO
(U3HYECKYIO BETMUNHY C APYTUMHA BETUINHAMHA

OnuchIBaTh U3yUYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SBICHUS,
UCIONB3ysl (pu3mMyeckue BENWUYWHBL: JaBJICHUE Ta3a, TeMIlepaTrypa,
CpeIHsISl KHHETHYSCKas JHEPTus XaOoTHYECKOTO JBHKCHUS MOJICKYII,
10.5 CpeaHEKBaJgpaTUYHAs CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIJIOTHI,
BHYTPEHHSSI SHEPrus, padoTa raza, KoOdQPHUIMEHT MOJIE3HOTO JACHCTBHS
TEIJIOBOTO  JIBUTATENs; TMPU ONMKMCAaHWUH TIPABWIBHO TPaKTOBATh

(1)I/I3I/I‘{CCKHI>'I CMBICJI HCIIOJIB3YyCMBIX BCJIUMYUH, HUX 0003HAYCHUS U



CANHUIIBI, HAaXOIUTb q)OpMy.]ILI, CBA3BIBAIOIIUC JAHHYIO (1)I/ISI/I‘I€CKYIO
BCIMYHUHY C JPYTHUMHU BEIINYHNHAM

10.6

OnuceiBaTh  M3yYEHHBIE JJIEKTPUYECKHE CBOMCTBA  BELIECTBA U
JIEKTPUUECKUE SIBICHUS (TIPOLIECCHI), UCTIOB3Ys (PU3NUECKUE BEITNIUHBI:
NEKTPUYECKUHN 3apsll, JIEKTPUYECKOE II0Jie, HANpPsHKEHHOCTH IO,
MIOTEHLIMAJ, Pa3HOCTh IOTEHLMAJIOB, IIPU ONUCAHUM IPABHIBHO
TpakTOBaThb  (UIUYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEIMYMH, HUX
0003HaYEeHHSI U €IMHUIIBL; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIUUUHY C APYTUMU BEJIMUYUHAMU

10.7

aHAM3UpPOBaTh  (U3MUECKUE TPOLECCHl W  SBICHUSA, HUCHOJIb3Ys
¢u3nvecKkne 3aKOHBI U MPUHIMIIBI: 3aKOH BCEMUPHOTO TsAroTeHus, |, Il u
Il 3akonbl Hpr0TOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW YHEPrUH, 3aKOH
COXPAaHEHUS HWMIIYJIbCA, MPHUHIMI CYNEPIO3ULUU CHJI, [PUHIIMII
paBHOMpaBUsA  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISPHO-
KHHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, T'a30BbIe 3aKOHBI, CBS3b
CpelHEell KUHETHYECKON »SHEepruu TEeIJIOBOIO JIBUJKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoi, MEpBbI 3aKOH TEPMOIUHAMUKH; 3aKOH
COXPAHEHUs IEKTPUYECKOT0 3apsaa, 3aKoH KyroHa; mpu 3ToM pa3inyarb
CIIOBECHYIO (DOPMYIJIUPOBKY 3aKOHA, €T0 MaTeMaTHUYECKOE BBIPAKCHHE H
yCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

OOBACHATP OCHOBHBIE TMPUHIUIIBI JIEWCTBHUS MAIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCJIOBUS HMX 0€301acHOTO
WCTIOIB30BaHUSI B TIOBCETHEBHOM KU3HU

BBINONHATE HKCHEPUMEHTHI 110 MCCIIEJOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAaHUEM MPSIMbIX M KOCBEHHBIX H3MEpPEHUil; MpH
3ToM (opmynupoBaTh mpodieMy (3amady) M TUIOTE3y Yy4eOHOro
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYI0BaHMS,
MIPOBOJUTH ONBIT U (POPMYJIUPOBATH BHIBOIBI

Ocy1iecTBIATh NpsSMble U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYMH;
IIPU 3TOM BBIOMpATh ONTHUMAJIBHBIA COCOO M3MEPEHHUs U MCIOJb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHUI

HccnenoBaTh 3aBUCHMOCTH  MEXKAY (HU3UYECKHUMH BEIUYMHAMH C
WCIIONBb30BAHUEM TMPAMBIX HM3MEPEHUN; MPU HTOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCUpOBaTh pE3yNbTaThl MOMYyUYEHHOW 3aBHCUMOCTH
(u3MUeCKUX BEIWYUH B BUAE TaOMUIl U TpadUKOB, AeTaTh BBIBOIBI IO
pe3ynbTaTtaM UCClIeOBAHUS

Cobmronate npaBuiia 6€30MacHOrO TpyAa MPU MPOBEICHUH UCCIIET0BAHHMA
B paMKax Y4yeOHOro OSKCIEpHUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM |
MIPOEKTHOM JAEATENIBHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOHCTB
1 J1abopaTopHOro 000pyI0BAHUS

Pemarp pacu€THble 3aauu ¢ SBHO 3aJaHHOW (U3NYECKOW MOJIENbIO,
UCTONB3Ys PU3NYECKUE 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJCIb, BRIACTATh PU3NICCKUE BETUIUHBI




u (opMyinel, HEOOXOAUMBIE I €€ pelIeHHs, NMPOBOAUTH PAacyYEThl U
OLIEHUBATh PEATIbHOCTH [10JyUYE€HHOI'O 3HAUEHUs (PU3HMUECKON BEITMUMHBI

10.14

10.15

10.16

10.17

10.18

Pemats KAueCTBECHHBIC 3a/1a4un: BBICTPauBaTh JIOTUYECKH
HENIPOTUBOPEUYUBYIO LIEMIOYKY PACCYKICHUHW C ONOPOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYIECKHE SBICHUS

Hcnonp3oBath mpu  peuieHHWH  y4eOHBIX  33Jady  COBPEMEHHBIE
nH(OpPMALIMOHHBIE TEXHOJIOTMHU JUIS [OMCKa, CTPYKTYpPHUpPOBaHUS,
UHTEpIpETAllMM U IPEACTABICHUS Y4YEOHOH M HAy4YHO-IIOMYJISIPHON
uHpOpMAalUY, TOJYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB; KPHUTUYECKH
aHAJM3UPOBATh MOTyYaeMyto HHPOPMAITUIO

[IpuBonuTe mpHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, 00BICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHUE TEXHUKHU U TEXHOJOTUN

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3UKE B TIOBCEAHEBHOM KU3HH
Uil oOecrieueHusl O€30MacHOCTH MpU  OOpalleHHH ¢ NpubopamMu u
TEXHUYECKUMHU yCTPONUCTBAMH, JJIsi COXPAHEHHUS 37I0POBbsl U COOJFOICHUS
HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPYIKAIOIIEH cpejie

PaGoTaTh B rpyImme C BBIMOJIHEHHEM PAa3IUYHBIX COIMATBHBIX POJICH,
MJIAHUPOBATh PabOTy TPYIIIbBI, PallMOHANIBHO pacpeaeisTh 00s3aHHOCTH
U TUTAaHUPOBATh ACSITENBHOCTh B HECTAHAAPTHBIX CUTYyaIlUSIX, aJeKBaTHO
OLICHMBATh BKJAJ KaXJIOr0 M3 YYaCTHUKOB TPYNIBl B pelICHUE
paccMaTpuBaeMOn MPOOIEMBI

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbl CPeTHET0 001IIero 00pa3oBaHusI

111

11.2

11.3

JIeMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOAEH, LEIOCTHOCTh H
€IMHCTBO (PU3UYECKOM KapTUHBI MHUpa

VY4YuTBIBaTh TPAaHUIBI NPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOETei:
TOYEUHBIN JJIEKTPUYECKUHN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAs
MOJIETIb aTOMHOTO si/ipa MpHU pelIeHUH PU3NYECKUX 3a]a4

Pacno3naBate ¢u3ndeckue sBIEHUs (MPOLECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAHTOBOU (PU3UKU: dIEKTPUUECKAs
MPOBOJAMMOCTH, TETIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE JCUCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, DJIEKTPOMArHUTHAs WHIYKIHS,
JEHCTBHE MAarHUTHOTO TTOJISI HA IPOBOHKK C TOKOM U JIBHXKYIIIUCS 3apsi/,
JIEKTPOMArHUTHBIC KoJieOaHus " BOJTHEI, MPSIMOJIUHEHOE
pacnpocTpaHEeHUE CBeTa, OTpakeHHe, MpesIoOMIIeHHEe, WHTepQepeHIus,




TG PaKIUs U TOJISIPU3AIMS CBETa, TUCIIEPCHsI CBETa, POTOIEKTPUICCKHIA
addext (poroaddexT), cBeTOBOE TaBICHKE, BOSBHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJAA, CCTECTBCHHas W  HCKYCCTBCHHAs
palnOaKTHBHOCTD

11.4

OrnuceIBaTh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHIE, MATHUTHBIE,
ONTHUYECKUE, DIJIEKTPUUECKYIO MPOBOJUMOCTh PA3JIMUHBIX Cpel) U
AJICKTPOMArHUTHBIE SBJACHUS (TIPOIECCHI), UCIONB3Ys (U3HUECKUE
BEJIMYUHBL:  DJICKTPUYECKUH  3apsl, CHJIa TOKa, JJICKTPUYECKOE
HaIpsDKEHUE, JJICKTPUYCCKOE COMPOTUBIICHHE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIUS MarHUTHOTO IOJsI, cuja Amrepa, cuia
JlopeHuia, WHAYKTUBHOCTh KATYIIKH, DSHEPIrHsl JJICKTPUYECKOTO U
MarHMTHOIO IOJIEH, MEpPUOJ U dYacToTa KosiebaHUil B KoJjebaTeabHOM
KOHType, 3apsjl M CWia TOKa B TIPOLECCE TapMOHHYECKUX
ANIEKTPOMArHUTHBIX KOJICOAHWH, (OKYCHOE PACCTOSHHUE W ONTHYCCKAs
CWJja JIMH3BI, TIPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (PM3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEIMYMH, WX OOO3HAYEHHUS U EAMHHIIBI; YKa3bIBaTb
(GbopMyIbl, CBS3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMHU
BEIIMYMHAMU
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11.6

11.7

OnuchIBaTh M3yYCHHBIC KBAHTOBBIC SIBJICHHS M IPOLIECCHI, HCIIONB3YS
(du3MYECKUEe BEIUYUHBI: CKOPOCTh JJIGKTPOMATHUTHBIX BOJH, JJIMHA
BOJIHBI M YacTOTa CBETa, OSHEPTrUs M HUMIyJIbCc (OTOHA, mepHoa
MoJIypacmnajia, SHEPrus CBSI3U aTOMHBIX sJIEep; MPU ONHCAHUU MTPABUIBHO
TpakToBaTh (U3MYECKUI CMBICT  HUCIOJB3YyeMBIX BEIWYMH, HX
0003HauCHHUS U €AVHUIIBI; YKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOLINE JAaHHYIO
(GU3UYECKYIO BEIMYUHY C APYTHMH BEITUIMHAMH, BBIYUCIIATH 3HAUCHUE
(bU3nUeCcKO BETUIUHBI

AnanusupoBaTh  (pu3MyecKHe TPOLECChl M SABJCHUS, HCHOJb3Ys
¢usznyeckue  3aKOHBI W NpPUHOMIBL:  3akoH  OMa,  3aKOHBI
MOCJIEI0BATENBHOIO U MapalIeIbBHOTO COEIUHEHUS] IPOBOJHUKOB, 3aKOH
Jlxoyns — JleHna, 3akOH DJJEKTPOMarHMTHOW MHAYKLUH, 3aKOH
MPSIMOJIMHEITHOTO PAcHIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHMs CBETa,
3aKOHBI MPEJIOMJIEHHSI CBETa, ypaBHeHHe DWHIITEHa 11t poToaddexTa,
3aKOH COXPAaHEHHUs HHEPruH, 3aKOH COXpaHEHUs HMIYJbca, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOTO 3aps]a, 3aKOH COXPAHEHUs MacCOBOIO
4ucia, NocTyjaTel bopa, 3aKOH paguoakTUBHOIO pacmnajna; MpH 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@XXEHHE U yCIOBUS (TPAHULBI, 00JIACTH) TPUMEHUMOCTH

OHpC,I[CJI}ITB HaIlpaBJICHUC BCKTOPAa HWHAYKIOWUHW MArdbuTHOTO  IIOJIA
MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

11.9

CtpouTh M OMHUCHIBaTh MU300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pPKajioM,
TOHKOM JTUH30U

BreinoaHITh OKCIICPUMCHTBI 11O HCCIICAOBAHUTIO (I)I/I3I/ILIGCKI/IX SIBJICHUH H
IpoLEeCCOB C UCIOJb30BAHUCM IMPSAMBIX U KOCBCHHBIX I/I3MCpCHI/II71; npu




5TOM (QOpMyIHpOBaTh MpolieMy (3agady) M THIOTE3y Yy4eOHOro
9KCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIUIOKEHHOTO 000pYAOBaHHS,
MPOBOAMTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

Ocy1iecTBIATh IPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH;
IPU 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHS M HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU IIOTPEIIHOCTEH U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHUMOCTH (U3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUIA; IPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (DU3WYECKHUX BEIMYMH B BHJIE
TaOauI U TpaduKOB, A€TaTh BBIBOAKI 110 PE3yIbTaTaM HCCIIEeIOBAHUS

CoOmromate  mpaBuia  Oe30macHOro  TpyJa TMpH  HPOBEICHUHU
uccieoBaHUM B paMKaXx Yy4yeOHOTrO  SKCHEpHUMEHTa, Y4eOHO-
HCCJIEA0BATENbCKOM M MPOEKTHOM AEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000py0BaHUs

Pemate pacuérHbie 3amaud C SBHO 3aJJaHHOH (U3MYECKOW MOJIEIBIO,
UCIOJB3Ys (PU3UYECKIE 3aKOHBI U TPUHIIMIIBI; HA OCHOBE aHATIN3a YCIOBUS
3a/1a4¥ BEIOUpaTh (PU3HUYECKYIO MOAEIb, BHIACTATH PU3NUECKIE BETUIUHBI
u Gopmymsl, HEOOXOIUMBIC IJisi €€ PEIICHHS, MPOBOJUTH PACUETHI H
OIICHUBATh PEATHHOCTD MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOU BEIIMYUHBI

Pemarsn Ka4CCTBCHHBLIC 3aJa4yu: BBICTpAUBATb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘I€CKI/IG SABJIICHUSA

Hcnonp3oBaTh MpH  pelIeHUH  y4eOHBIX  3ajjad  COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJOTMM JJs  TOMCKa, CTPYKTYpPHUPOBaHUS,
UHTEpOpeTallud M TpeJCTaBleHUs. y4eOHOH M Hay4YHO-IOIYJSPHOI
uHpOpMalUY, TMOJYYEHHOM W3 pa3iUYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

OOBSICHATh TNPHUHLMIBl JEHCTBUS MAaIlUH, NPUOOPOB M TEXHUUECKUX

YCTPOMCTB; pa3inuaTh YCIOBUS HX O€30MacHOr0 WCHOIb30BaHUS B
NOBCEIHEBHOMU KN3HU

11.17

[IpuBonuTe, HpHUMEpHl BKJIAaJa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOLIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeOpeTHUECKHE 3HaHUS N0 (PU3HKE B MOBCEAHEBHON )KU3HU
Ui obecrieueHus: 0€30macHOCTU MpH oOpallleHuu ¢ MnpudbopamMu H
TEXHUYECKUMHU yCTPONUCTBAMH, /ISl COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM 3KOJIOTHYECKOI'0 TIOBEICHUS B OKpY KarloIleH cpenie

11.19

PaGortare B rpymnme c BBIMOJHEHHEM pPAa3JIMYHBIX COLMAIBHBIX pOJIEH,
IJTAHUPOBATH PadOTy TPYMIIBI, PAIMOHAIBHO PACIIPENEIATh O0SI3aHHOCTH U
IUIAHUPOBATh ACATCIBHOCTE B HECTAHAAPTHBIX CUTyallUAX, aJCKBATHO
OLICHMBATb BKJIAJ KaXIA0ro M3 YYAaCTHUKOB TPYIIIILI B PCIICHUC
paccmaTpruBaeMoi mpoOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pasaena

Koa nposepsiemoro
3JIEeMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN A

11

®usuka — Hayka o npupoze. Haydnbsle meronsl
ITO3HAHUS OKPY’KaroILEero MUpa. Poib
JKCIIEPUMEHTAa U TEOPUU B IPOLECCE MO3HAHUSA
IPUPOJBI. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue  (QU3MYECKUX  SBICHUH U
npoueccoB. Hayunble rumnores3sl. ®dusnueckue
3aKOHBl M TEOpPUM. ['paHULBI NPUMEHUMOCTU
¢u3nueckux 3akoHOB. [IpuHIMI COOTBETCTBUS.
Ponrp um wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON Hay4yHOH KapTUHBl MHpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEN

211

MEXAHUKA
##HPari#KIMTHEMATHUKA

Mexannueckoe aBuxkeHHE. OTHOCUTEIbHOCTH
MEXaHUYECKOro ABMKEHMs. Cucrema oTcyéra.
Tpaexropus

212

[lepemenienne, CKOpocTh (CpeaHsisl CKOpPOCTb,
MTHOBEHHas CKOPOCTh) u YCKOpEHHE
MaTepUalIbHOM TOYKM, HMX IPOCKIUU Ha OCH
cucteMbl KoopauHat. Cl0XKeHre nepeMelieHni u
CJI0KEHHE CKOPOCTEMN

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHH,
IIyTH U NEPEMEILIECHUS MATepUaIbHON TOYKU OT
BpEMEHU

214

2.15

2.1.6

2.1.7

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
HageHus

KpuBonunueiinoe  newxkenue.  PaBHOMepHOe
JBUXCHUEC MaTepHaHBHOﬁ TOYKH ITIO OKPYKHOCTH.
VYrnoBas ckOpoCTh, TMHEIHAs cKOpocTh. [lepron
u yactoTa. LleHTpocTpeMuTensHoe yCKkopeHue

Texuuyeckue YCTpOﬁCTBaZ CIIMAOMCETP, ABUKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaaIn

[IpakTrueckue padoTel. U3mMepeHrne MrHOBEHHOM
ckopocTH. MccienoBaHUE COOTHOIIEHUS MEXAY
Iy TAMHU, IIPOWICHHBIMU TEIOM 3a
IOCJIIEAOBATCIBHBIC PaBHBIC IMPOMCIKYTKHU




BPEMEHU MpPHU PABHOYCKOPEHHOM JIBJKEHHH C
Ha4yaJbHOW CKOPOCTHIO, pAaBHOM HYIIO. M3yueHue
JIBUKEHUS IIapUKA B BA3KOM )KUAKOCTU. 3yueHue
JIBIKEHUS TeJla, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

IIpunuun orHocutensHocTH ['ammites. Ilepsblit

2.2.1 3akoH HprotoHa. HHepruanbHbie  CHCTEMBI
otcuéra
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uiuu cui

Bropoii 3akon HplooTOHa 118 MaTepUaTbHOMN

993 TOYKHU B MHEpIUaabHOU cucteme orcuéra (MCO).
o Tperuii 3akon HpOTOHA JUIS MarepHAaIbHBIX

TOYCK

294 3aKkoH BCEMHUpPHOro TAroteHus. Cuia TSKECTH.
o [TepBas kocMHuueckas CKOpocTh. Bec tena

2.2.5 Cuina ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe tpeHue. Cuiia TpeHuUs
296 CKOJIbJKEHUS U cuiia TpeHust mokos. Kosdduuuent

TPCHUA. Cuna COIMPOTUBJICHUA IIPpHU ABHUXXCHUH
TCJIa B X)KUAKOCTHU WUJIM I'a3¢

927 [locTynaTenbHOE W BpalIATENbHOE JBHIKEHHE
o abCOIIOTHO TBEPIOTO Teja

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAICHHUS.
2.2.8 ITneuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO TEIA
B CO

299 TexHuueckue YCTpOMCTBA: TOAIIUITHHUKH,

JABMKCHUC NCKYCCTBCHHBIX CITYTHHKOB

[TpakTuueckne paboThl. M3ydeHuwe HABMKEHUS
Opycka 1Mo HaKJIOHHOM MIIOCKOCTH MO/ IEHCTBUEM
HECKOJIBKMX cHI. McciaemoBaHne 3aBHCUMOCTU
2910 CHII YIIPYT'OCTH, BO3HHUKAIOIINX B
o nedopMupyeMOoii IPYKUHE B PE3SUHOBOM 00pasIie,
OoT BenmuuuHbl uX nedopmaruu. MccnenoBanue

YCIIOBUH paBHOBECUS TBEPAOTO TeJa, NMEIOIIETO

OCh BpalllCHUMA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynbc  MaTepuaabHOM  TOYKH,  CHCTEMBI
231 MaTepuaibHbBIX Todek. MwMmynsc cuibl U
M3MEHEHHE UMITyJIbCa Tella

239 3akoH coxpaHeHus nmiyisca B ICO. PeaktuBHOE
A JIBUKCHUE

2.3.3 Pabora cuiier

2.34 MOIITHOCTD CHJIBI




Kunerndeckass »Heprusi MaTepUaJbHOM TOUKH.

235 Teopema 0 KHHETHYECKOI SHEPTHU
[Morenimansaas  SHeprusi.  llOTeHIMANbHAS
236 SHEPrust ymnpyro AehOpPMHPOBAHHON MPYKUHBL.
e [MoTeHIMaIbHAs SHEpPIus Tena BOIM3U
MOBEPXHOCTU 3eMIIH
[oTeHIMaNbHbIE ¥ HENOTCHIUATIbHBIC CHIIBL
237 Cesi3p  paboOThl  HEMOTEHIHATBHBIX CHI  C
A M3MCHEHHEM MEXaHHYECKONW SHEPIHH CHCTEMBI
TeJ. 3aKOH COXPAHCHUSI MEXaHUYECKON SHEPIUH
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHudeckue yCTPOMCTBA: JBHKEHHE pPAaKeT,
h BOJIOMET, KOTIEP, MIPYKHHHBIH MHCTOJIET
[paktuyeckue  pabotel.  W3ydenume  cBsi3u
2310 CKOpOCTEif Teln TpH  HEYNpyrom  yaape.

HccnenoBanue cBs3u pa6OTBI CHJIBI C U'BMCHCHUEM
MEXaHUYCCKOM OHCPIUU TCJia

3 MOJIEKVJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHoBHbIE MIOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETHYecKoi Teopuu. bpoyHOBCKOE ABMKEHHUE.
Huddyszus. Xapakrep JBUKCHUS "
B3aMIMOJICHCTBYSI YACTHI] BEIECTBA
Mopenu cTpoeHus Ta30B, KUAKOCTEH U TBEPIBIX

3.1.2 Tel W OObSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca  mousekyn.  KonudecTBOo — BelecTsa.
[TocrosiHHast ABoraapo

314 TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkara temneparyp Llenbcust

31 Monens uaeanpHoro raza. OCHOBHOE ypaBHEHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HI€aTBHOTO
rasa
AOcomoTHasE Temmeparypa Kak Mepa CpeIaHeu

3.1.6 KMHETUYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
yactul raza. lllkama temneparyp KensBruna

317 VpaBuenue Knameiipona — MeHneneeBa. 3aKoH
JaneroHa
["azoBble 3akoHBI. M3omporiecchl B HICATHbHOM

3.1.8 raze Cc TMOCTOSHHBIM KOJIMYECTBOM BELIECTBA:
U30TepMa, U30X0pa, n30oapa

3.1.9 TexHUYECKHE YCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10 [Ipaktuueckne pabotTel. M3Mmepenue macchl

BO3JyXa B KjacCHOM KoMmHate. MccienoBaHue




3.2

3.3

3aBUCHUMOCTHU MCKAY IapaMCeTpaMn COCTOAHUA
Pa3peKEHHOTO Tra3a

OCHOBbI TEPMOJINMHAMMKNA

3.2.1

TepmonuHamuueckas  cucrema. BHyTpeHH:A
SHEpPrusi TEPMOAMHAMHYECKOM  CUCTEMBI U
CII0COOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.24

3.25

3.2.6

KomnyectBo Temnorsl u pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UCAIBHOIO rasa

Buapl  Teromepenayu:  TEIJIONPOBOIHOCTD,
KOHBEKIIMS, W3IydeHue. TermIoéMKoCTh Tea.
VnenpHass TEmI0EMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBhIii 3akOH TepMoaWHAMHKH. [IpuMeHEeHHE
MIEPBOTO 3aKOHa TEPMOJIMHAMHKH K
usonpoieccaMm. [ paduyeckas MHTEpHpeTaNUs
paboThI Ta3a

TeroBble  MamuHbl.  [IpuHOMOBL  AECTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTHH B
TEIJIOBBIX MammHaX. Ko3phuimeHT mnoje3Horo
nevictBus (manmee — KIIJ) TemmoBoil MamiviHEIL
[uxn Kapno u ero KI1J]

Bropoii 3akon Tepmoannamuku. HeobpatumocTts

MPOLIECCOB B Mpupoje. TemnoBble IBUTATENH.
Dkonoruyeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

Texnuueckune YCTPOWCTBA: JBUTaTEIIb
BHYTPEHHEI0 CropaHus, ObITOBOM XOJIOAWJIBHUK,
KOHJIULIHOHED

3.2.8

[TpakTueckue paboTel. W3mepenue ynenbHOU
TEMJI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

[TapoobpazoBanue u kKoHAeHcauus. Vcnapenue u

331 KHIEHUEe. YIeibHas TeIyioTa MapooOpa3oBaHUS.
3aBUCHMOCTB TEMIIEPATyPhl KUIIEHUS OT JaBICHUS
332 AOcomoTHasT ¥ OTHOCHUTENbHasl  BIAXHOCTb
e BO31yxa. HackleHHbIi map
Teépnoe teno. Kpucramnmueckue u amopgHbie
3.3.3 Tena. AHU30TPONHUS  CBOWCTB  KPHUCTAJIJIOB.
Kunxue kpucramisl. CoBpeMeHHbIE MaTepHaIIbI
334 [lnmaBneHne W  KpUCTAUM3AIUsA. Y IeNbHAs
e Teriora miasienus. Cyonumanus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
336 TexHudeckue  yCTpOMCTBA:  TMTPOMETp U

MCUXPOMCTDP, KaJIOpUMCTP, TCXHOJIOTHUH




MOJIy4YCHHUSA COBPCMCHHBLIX MATCpPUAIOB, B TOM
YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOI'MH

[IpakTueckue paboTel. M3mepeHue BIIaXHOCTU

3.3.7

BO3/IyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA

411 OnexTpu3anust Tell. JJNeKTpuueckui 3apsia. JBa
BUJIa DJICKTPUUYECKUX 3apsi/IOB

4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOJHUKH

4.1.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

414 B3aumopeiictBue 3apsanoB. 3akon Kynona
DneKTpuyecKoe Tore. Hanpsoxéanoctb

415 anekTpudeckoro mois. [IpuHIMN cynepno3uiuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO

416 PaGora cun  3I€KTPOCTATUYECKOrO  MOJIS.
Ilorennuain. Pa3HocTh NOTEHIIMATIOB

41 [IpoBOAHMKM W JUAJIEKTPUKA B IOCTOSTHHOM

4.1.7 AIEKTPUYECKOM ToJe. Jwuanektpudeckas
IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpencarop.

4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATOopa.
DHeprus 3apsKEHHOT0 KOHJEHCcaTopa
Texnuueckue YCTPOWCTBA: DIEKTPOCKOII,

419 ANIEKTPOMETP,  DJIEKTPOCTAaTHYECKasl  3aIlIUTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

4110 Hpaxmtiecxne paboThI. N3mepenune
ANIEKTPOEMKOCTH KOHJEHCATOPa

OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX
CPEAX

VYcnosus CYILLECTBOBaHMS IIOCTOSTHHOTO

421 ANEKTPUYECKOro Toka. Mcrounmku Ttoka. Cuita
ToKa. [TocTosTHHBIN TOK

4.2.2 Hanpspkenune. 3akon Oma 1 ydacTka Lienu

493 DJIEKTPUYECKOE  CONPOTHUBJIICHHE. Y AEIbHOE

4.2 COIPOTHBIICHUE BEIIECTBA

424 ITocnenoBarenbHOE, MapaiiebHOE, CMEUIaHHOE
COEJIMHEHUE NPOBOIHUKOB

495 Pabota snekrpuueckoro Toka. 3akoH J[xoyns —
Jlenna

4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA

427 anektpoaBrkymas cuna (mamee — DJC) wu

BHYTPCHHCC COMNPOTHUBJICHUC HWCTOYHUKA TOKaA.




4.2.8

4.2.9

3akoH Oma anga  TOJHOM  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3ambikanne
DJEeKTpOHHAs IPOBOJUMOCTb TBEPABIX METAIIIOB.
3aBUCUMOCTb  CONPOTUBJIEHUS METAIJIOB  OT
temneparypbl. CBepXIIpOBOAUMOCTh
OnekTpuueckuii TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

4211

4.2.12

[TomynpoBonuuku. CoOCTBEHHass W TpPUMECHas
MIPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBOMCTBA p-N
nepexojia. [1oaynpoBoJHIKOBBIC TPHOOPHI
DJIEKTPUUYECKU I TOK B AIIEKTPOIUTAX.
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIIN3

DJeKTprudecKuil TOK B razax. CaMoCTOSTENbHBIN U
HECaMOCTOSITCIIbHBIA pa3psl. Pa3nuuHble THIIBI
CaMOCTOSTENIbHOTO paspsaa. Momuus. [Tnazma

4.2.13

4.2.14

Texnuueckue YCTpOMCTBA: amIepmerp,
BOJIBTMETP, peocTar, HCTOYHHUKU TOKa,
3JIEKTPOHArpeBaTebHbIe npudopsl,
3JIEKTPOOCBETUTENbHBIE TNPUOOPBI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI
U (HOTOPE3UCTOPHI, MOIYNPOBOIHUKOBBINA MO,
raJlbBaHHUKa

[TpakTuyeckue paboTsl. M3ydeHue cmelaHHOTrO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCcTOYHMKA TOKa M €ro
BHYTpPEHHEro compotusieHus. Habmonenue
AIIEKTPOJIN3A

11 KIIACC

Kon
pa3aena

Kon nposepsiemoro 3;1emenTa IIpoBepsiemble 31eMeHTHI COEP KAHMS

4

OJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

43 4.3.2

4.3.3

Iloctosaple  MarguThl. B3auMmoneiicTBue
MOCTOSIHHEIX MarHUTOB

MarnutHoe  mose.  BekTop  MarHuTHOM
nHaykuud. IlpuHnun cynepnosunuu. Jlnaun
MarHuTHoM wuHaykumu. Kaprtuaa  auHUR
MarHuTHOM MWHAYKIUU TOJSI  TOCTOSIHHBIX
MarHuToB

MarsnutHoe 10J€ IPOBOJHHMKA C TOKOM.
Kaptuna nuHMH 1ONs AJUMHHOTO NPSAMOIO
IIPOBOJHHMKA M  3aMKHYTOIO  KOJIBLIEBOTO
IIPOBOJHMKA, KATymKH ¢ TOKOM. OmbIT




Opcrena. BsaumopeiicTBue NPOBOJHUKOB C
TOKOM

4.3.4 Cuita Amriepa, €€ MOJTyJIb M HalpaBJICHHUE

Cuna Jlopenna, €€ mMoayib U HampaBJICHHE.
435 JBuxxeHue 3apsKEHHOU YaCTHUIIBI B
o OJIHOPOJIHOM MAarHUTHOM Tojie. PaGora CHibl

Jlopenua

4.3.6 SIBIeHME NEKTPOMATHUTHOW UHYKITHH

4.3.7 [ToTok BekTOpa MarHUTHOW WHIYKITMH

438 OJC wunaykuuu. 3aKOH 3JEKTPOMarHUTHON
naaykuun dapanes

BuxpeBoe  snektpuueckoe  mome.  IJIC
439 WHIYKIMK B  TMPOBOJHHKE, JBHKYIIEMCS

moCTynaTrejibHO B OAHOPOAHOM MArHuTHOM
I10JIC

4.3.10 [IpaBuio Jlenma

4311 NHayKTUBHOCTE. SIBI€HME CaMOMHIYKLUU.
o O/1C camouHyKIUU

4.3.12 OHeprus MarHUTHOTO T0JIS KaTYIIKHA ¢ TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIe

TexHuueckue YCTpOKCTBA: [IOCTOSIHHBIE
MarHuThl, 3JIEKTPOMAarHuThl, JIEKTPOJBUTATENb,
YCKOPUTEIH JIEMEHTAPHBIX YacTull,

4.3.14

WHAYKOHUOHHAA ICYb

[IpakTuueckue padboTsl. I3ydueHrne MarHuTHOTO
Mojsi KaTymku ¢ TokoMm. HccimemoBanue
4.3.15 JIEUCTBUA TOCTOSHHOTO MarHuTa Ha paMmKy C
TOKOM. HccnenoBanue SIBIICHHS
3JIEKTPOMArHUTHOW WHIYKITUN

5 KOJIEBAHUMA 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

Komnebarennnas CHCTEMA. CB0oOOIHEIE

511 kojebanusi.  ['apMoHMYeckue  KojaeOaHwus.
o Ilepuon, wuacrora, amIumTyga W (asa

KoJe0aHuit

519 IIpyxxvnHbI  MasgTHUK. MareMaTu4ecKuil
o MasITHUK

5.1
ypaBHCHI/Ie TapMOHHUYCCKUX KoJIeOaHMIA.

51.3 Kunemarnueckoe M OIUHAMHUYECKOE OITHMCAHUE
KOJIE0ATEIILHOTO IBUKEHUS

[IpeBpamienue SHEPTUUA TPH TAPMOHHUECKUX
514 kojieOanusax. CBs3p aMIUTMTYIBI KOJeOaHMI

I/ICXOI[HOI\/'I BCJINYHHBI C AMINIMTYy IaMU
Kosie0aHu €€ CKOPOCTH M YCKOPEHHS




KonebarenbHblii KOHTYP. CBoOoniHbIE
9JIEKTPOMArHUTHBIE KOJICOAHUS B HICATbHOM

5.1.5 KoJeOaTebHOM KOHTYpe. AHAJOTUS MEXIY
MEXaHUYECKUMH M DJIEKTPOMAarHUTHBIMHU
kosnebanusamu. @opmyna Tomcona

516 3aKOH COXpAaHEHUsSI HHEPTrUU B HUJCATHLHOM

o K0JIeOaTEeILHOM KOHTYpE
BoinykneHHbIe  MeXaHUYeCKHe KoyieOaHUs.
517 Pe3onanc. Pe3onancuas KpHuBasl.
o BoinyxaeHHbIe ANEKTPOMArHUTHBIE
KoJie0aHus.
518 [TepemennbIit TOK. CunycounaaibHbII
o HEPEMEHHBIN TOK.
MonHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE

5.1.9 U JICUCTBYIOIIEE 3HAYEHUE CHJIBI TOKa |
HanpsHKEHUs
Tpancpopmarop. [IpousBoacTBo, mepenaya u
notpebieHue AIEKTPUUECKOM SHEPTUH.

5.1.10 DKOJIOTHYECKUE PHUCKH TPU TMPOU3BOJICTBE

o BIIEKTPUYECKOM SHEPTHH. KynsTypa
WCIIOJIb30BAHUS ANEKTPOIHEPTUH B
MOBCETHEBHOM KU3HU
Texuuueckue  ycTpoiicTBa:  celicMorpad,

5.1.11 JIEKTPUIECKUI 3BOHOK, JIMHUU
aJIeKTpornepead
[IpaxTueckue paboTHI. HccnenoBanue
3aBUCMMOCTH TI€pUOJIa MaJIbIX KOJeOaHHit

5112 rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nmepeMeHHOro TOKAa B LIEMH U3
MOCJICIOBATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U pE3UCTOpa

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, YCIIOBHS
591 pacrpocTpaHeHHs. [Tepuop. CkopocTb
o pacrpocTpaHeHHS u JUTAHA BOJTHBI.
[TonepeuHble ¥ MPOAOIBHBIC BOJTHBI
599 ###Par##H#  Uurepdepenuus u  audpakuus
5.2 o MEXaHUYECKUX BOJIH
593 3Byk. Ckopocth 3Byka. ['pOMKOCTH 3BYyKa.
o Bricora Tona. Temop 3Byka
DJIeKTPOMAarHUTHBIC BOJTHBI. YcnoBus
524 U3ITyUYCHHS AIIEKTPOMArHUTHBIX BOJIH.

B3aumuas opuenranusi BektopoB E, B u v B
AJICKTPOMArHUTHOM BOJTHE B BaKyyMe




5.25

CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH:
OTpaXEHHE, MpeNOMJICHHE,  MOJSpU3aLus,
mudpakmus,  uHTepdepeniusa.  CKOpocTh
QJICKTPOMAroUTHBIX BOJIH

5.2.6

5.2.7

[IIxana 3;eKTpoMarHuTHHIX BOJIH. [[pumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U n  TCICBUIACHUA.

Pagnomokanus. DJIEKTPOMarHuTHOE
3arps3HEHUE OKPYIKAIOIIEH CpeIbl

5.2.8

TexHudeckue  yCTpPOMCTBA:  MY3bIKaJIbHBIC
MHCTPYMEHTBI, YIbTPA3BYKOBAsl JMATHOCTUKA B
TEXHUKE U MEAMILIMHE, pasap, paguoNpUEMHIK,
TEJIEBU30p, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA

[IpsMonuHeiHOe paclpocTpaHEeHHE CBeTa B
oxHOpoaHOit cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHbl OTPAKEHUs CBETA.
[Moctpoenne n300payKeHUH B IIIOCKOM 3epKajie

5.3.3

5.34

5.3.5

IpenomieHne cBera. 3aKOHBI PEJIOMIICHHS! CBETA.
AOCOIIOTHBIN [MOKa3aTeb PEIOMICHUS

[lomnoe BHyTpeHHee otpaxenue. IIpenenbHblil
YTOJI MOJTHOTO BHYTPEHHETO OTPaKEHUS
Hucnepcust cBera. ClOXHBIA COCTaB O€oro
cBerta. [lBer

5.3.6

ColOupartoniue ¥ pacceWBAIOIINE  JIMH3HIL.
Tonkass nuH3a. DOKYCHOE pacCTOSIHHE W
ONTUYECKasi CHJIa TOHKOM JuH3bI. [locTpoenue
M300paxeHUH B coOuparomux u
pacceuBaromux JnH3aX. Popmyna TOHKOU
JMH3BI. YBEIMYEHHE, 1aBaeMOe JIMH30M

5.3.7

5.3.8

5.3.9

5.3.10

[Ipenensl NPUMEHMMOCTH TE€OMETPUYECKOMN
ONTHKH

WnTepdepenius CBETa. KorepeHTHbie
HMCTOYHUKHU. Ycnosus HaOJIr01eHUS
MaKCUMyMOB 51 MUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTHUHE OT  JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOUHHUKOB
Hudpakuus ceera. AudpakimonHas pemérka.
VYcnoBue HaOMIOACHUS TIaBHBIX MaKCUMYyMOB
IIpY NAJeHUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGPAKIUOHHYIO PEIIETKY

[Tonsapusanus ceera

5.3.11

TexHuueckue  yCTpOWCTBA:  OYKH, JIyma,
¢doToanmapar,  MPOEKIHOHHBIM  ammapar,




5.3.12

MHUKPOCKOII, TEJIECKOI, BOJOKOHHAsl OITHKA,
T(paKkIMOHHAS PeIIETKa, TTOISIPOU]]

[IpakTuueckue paboTHI. N3mepenne
nokaszatenst  mpejaomiieHus.  MccnenoBanue
CBOMCTB M300pakeHni B JInH3aX. HaOmroneHue
JUCTIEPCUU CBETA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunpl  OPUMEHUMOCTH  KJIACCUYECKOM
MEXaHUKH. [Toctynater TEOpPUH
OTHOCHUTEJIbHOCTU: HMHBApPUAHTHOCTb MOJIYJIS
CKOPOCTM CBE€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEIBHOCTH DUHINTEHHA

6.2

6.3

OTHOCHUTENBHOCTh OOAHOBPECMCHHOCTH.
3aMeIIJIeHI/IC BPEMCHHU U COKpAIICHUC NJIMHBL

9HCerH " UMITYJIbC CBO60,Z[HOI>'I YaCTHUILBbI

6.4

CBs3p MacChl C OHEprueil W HMITYJIbCOM
CBOOOJHOW  YacTUIBL.  DJHEPrust  TOKOS
CBOOO/THOI 4aCTHUIIBI

7.1

KBAHTOBAA ®U3UKA
DJIEMEHTbBI KBAHTOBOU OIITUKU

711

®otonbsl. ®opmyna Ilnanka cBsi3M sHEpPrUn
(oTOHA C ero 4acToTON. DHEPrus U MUMILYJIbC
dbortona

7.12

7.1.3

OtkpbiTHe U uccienoBaHue ¢orodddekra.
Omnpite A.I'. CtoneroBa. 3akoHbl hoTodddhexTa

VYpaBHenue OiHmTelHa a8 ¢dorodddexra.
«Kpacnas rpanuna» gorosdgexra

7.14
7.15

Jasnenue cBera. OnwiTel [1.H. JIebenena

XMUMHUYECKOE IEHICTBUE CBETA

7.1.6

TexHudeckue  yCTpoOHCTBa:  (POTODIIEMEHT,
(dboTonatuuk, conHeuHas 6aTtapesi, CBETOIHO/T

7.2

7.2.1

CTPOEHUE ATOMA

Mognens atoma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
IInanerapnas moxens aroma

7.2.2

[Toctynater bopa. M3mydyeHue u MOrIOMIeHUE
(OTOHOB IIPH MEPEXOJIE ATOMA C OJHOTO YPOBHS
9HEpruu Ha Jpyrou. Buasl cnekrpos. Crekrp
YPOBHEN 3HEPTUM aTOMa BOAOPOJa

7.2.3

BoaHoBele cBoMcTBa dactuil. BouHBL ae
bpoiutst. KopnyckynsipHO-BOJTHOBOW Iyaini3M.
Judpakmus 31eKTpOHOB Ha KpUCTaLIax

7.2.4

CHoHTaHHOE U BBIHY>KACHHOC HU3JIYyYCHHC.
YCeTpoiCTBO M MPUHITUTT PAOOTHI J1azepa




7.3

7.2.5

7.2.6

TexHuueckue  yCTpPOMCTBA:  CHEKTPAIBbHBIN
aHanu3 (CHEKTPOCKOIN), Jia3ep, KBaHTOBBIN
KOMITBIOTEP

[IpakTrueckue paboTHI. Hab6monenue
JMHEHYATOro CIEeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Metoapl  HAOMIOJACHHUA HW  PETHCTpAlUU
3JIEMEHTaPHBIX YaCTHUIL

OtkpsiTHE PaaMOaKTHBHOCTH. OnbITHI
Pesepdopna 1o  ompenmeneHuio  cocraBa
paaroakTHBHOTO M3my4deHus. CBoicTBa anbda-,
Oera-, raMMa-u3J1y4eHusl. Bnusaue
PaIOaKTHBHOCTH HA JKUBBIE OPTaHU3MBI

OTtkppiTHE TPOTOHA U HeWTpoHa. HykimoHHas
Mozensb sanpa ['eiizenbepra — MBanenko. 3apsiy
snpa. MaccoBoe uncio sjapa. 3otomsl

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN

6eTa-pacnaz[. I"'amma- H3JIYYCHHUC. 3aKoH
PadruO0aKTHBHOI'O paciiaja

7.3.5

7.3.6

7.3.7

OHeprus CBSI3U HYKJIOHOB B sjpe. SnepHble
cuibl. [ledext macchl sapa

Snepusle peakuuu. JleneHue U CUHTE3 SAEp
SAnepnsiii peaktop. TepMosaepHBIi CHHTE3.
IIpobnembl M MEpPCHEKTUBBI  sJEpHOU
JHEPreTUKU. DKOJIOTUYECKUE aCIIEKTHI IAEPHON
SHEPIreTUKHU

7.3.8

DnemMeHTapHbIe YaCTHIBL. OTkpbITHE
II03UTPOHA. @yHIaMEHTAIbHBIE
B3aUMOJICUCTBUSA

7.3.9

7.3.10

TexHuueckue ycTpoHcTBa: JO3UMETP, Kamepa
Buinbcona, ssaepHbIil peakTop, aToMHas 6oMba
[IpakTuyeckue paboTsl. MccrienoBanue TpekoB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

8.3

Bun 3B&3gHoro Heba. Co3Besmus, spKue
3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

Conneunas cucreMa. IlmaHersl  3eMHOI
rpynnbl. [ImaHeThI-TUTAaHTBI U WX CITyTHUKH,
KapJINKOBBIC IUIAHETEI. Maisie Tena
CoHEYHOH CUCTEMBI

Comnnue, gorocdepa u armochepa. ConmHeunas
AKTUBHOCTH

8.4

Hcrounuk sueprun CoJiHIIa U 3BE3]T




3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKU: Macca,
CBETUMOCTb,  paauyc, TEMIEparypa,  HX
B3aUMOCBSI3b. J[narpaMma «CHeKTPaIbHBIN KJ1acc

8.5 — CBETUMOCTBY. 3BE3 1B TJIAaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIS 3BE3]1 [JIABHOM
MOCJIEI0BATEIbHOCTH
Buytpennee crpoenue 3BE3n. CoBpemMeHHbIE
8.6 MIPE/ICTABICHHS O TIPOUCXOKICHUH M SBOJIIOLHN
ComHiia ¥ 3B€311. DTallbl )KU3HHU 3BE3
Mineunsii  Ilyte — Hama  ['anaktuxa.
CnupanbHas CTPYKTypa lNaaxkTuky,
8.7 pacupenenenue  3BE3H, Trasa W IIbUIN.
' [Tonoxxenue u nuxenue Connina B ["amakTuke.
IInockass u  cdepuyeckas  MOJCUCTEMBI
lNanaxktuku
8.8 Tunsl ranakTuk. PaguoranakTuku v KBa3aphl.
' UEpHble ABIPHI B sIpax rajJakTUK
Bcenennas. Pacmmpenue BcenenHoil. 3akoH
Xab0Oma. Paszberanue ramaktuk. Bospact u
8.9 panuyc Beenennoii, Teopusi bonbioro B3pseiBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe
W3JIy4eHue
MacurtaGHast CTPYKTypa Bcenennor.
8.10 Meraranaktuka. Hepeménnsie  mpobiaembl

aCTPOHOMHHU
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