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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ylibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxe c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alusIX Poccuiickoiu denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE TPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOydatomuxcs 10—11 kimaccoB npu o0ydyeHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K rmiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yabTaTaM OOyYCHHUsI, a TAKKE
YUUTHIBAET HEOOXOAWMOCTh peajH3allii MEXKIPEAMETHbIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHBIE
e U3ydeHus: (PU3NKK Ha YpPOBHE CPEIHEro 00Iero oopa3oBaHus, MIIaHUPYyEMbIe
pe3yabpTaThl  OCBOEHUSA Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm o0ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromem Mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4YaeMBbIX XHMHEH, OHOJIOTHEH,
dbusndeckoit reorpadueir u actpoHommeit. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHs] HOBBIX MATEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3yueHue
(bU3UKY BHOCUT OCHOBHOM BKJ1a/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydaronuxcs, B (opMUpOBaHHUE yMEHUW MPUMEHATH HAYUYHBIM METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMM YUEOHBIX CCIIEI0BaHUM.

B ocHOBy Kypca Qpu3uku 11l ypOBHS CpEIHETr0 00IIero 00pa3oBaHus MOJIO0KEH
PAI UaeH, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoesa eenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIHMana (PU3NUEeCKONM HayKH, OCMBICICHHE CBA3M Pa3BUTHS
(GuU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypce puzuku mpeamnosiaraet 3HakoOMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTHYECKUX TMPUIIOKEHUM M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »oskonocusayuu peanusyeTcs TMOCPEACTBOM BBEICHHUS AJIEMEHTOB
colepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXIEHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCSA (pu3mueckue Teopuu (PopMHUPOBAHUE TPEICTABICHUNA O
CTPYKTYpe MOCTPOEeHUSI (U3HUECKON TeopuH, posii (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEAICTABICHUSIX O PUPO/IE, TPAHUIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PM3UMKH peallu3yeTcsl MpPexae
BCEro 3a CUET OpraHU3alldHd IKCIEPUMEHTATBHOU AESTENbHOCTH O00YyYaroIIHUXCS.
Ji1st 6a30BOr0 ypoBHS Kypca (PU3HKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3nke OObEIUHEHBbI B OOLIUH CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM MepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISICTCS yUYaCTHUKAMHU 00pa30BaTeILHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW TIUIAHMPOBAHUS U OCHalleHWs kaOuHeTa (usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHHE OOYYAIOUIUMHCS YMEHMSIMH IPOBOAMUTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIEISETCS PEIICHUIO pAaCUETHBIX U KaYECTBEHHBIX 3a/1a4.
[Tpu >TOM 7151 pacYETHBIX 3a]1ay IPUOPUTETOM SIBIISIFOTCS 33]1a4M C SIBHO 3aJaHHOU
¢u3nyecKol MOZENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYs 3HAHUS U3
pa3HbIX pa3nesioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbACHEHHE MpOTeKaHUsi (U3MYECKUX SBJICHHM W TPOLECCOB B OKpYXKarollen
JKU3HU, TpeOyromme BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTyalldd IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBum ¢ TpedoBanusimu @I'OC COO k MaTepHalbHO-TEXHHUECKOMY
obecrnieueHni0 yuyeOHOro mpouecca 0a30BbId ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpenHero oOmero oOpa30BaHMS JOJDKEH HM3y4aThbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKM WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe PpuU3MKu JOJKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBIMIOJHEHHUS YKa3aHHBIX B TPOrpaMMme IO
bu3MKe yUCHUYECKHUX MPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pYTI0BaHKE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MHUHUMAIbHOW JIOCTAaTOYHOCTH M OOECIEeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3Yy4Yae€MbIX  SIBICHUW W  TMPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopatopHoe o00OOpyAOBaHME [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJarommuxcs. TeMaThudeckue KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca W CTPEMJICHUS OOYYAOMIMXCS K HAyYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTyalIbHBIX W TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS ¥ (DOPMUPOBAHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (opMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsI OCHOB
CTpPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHHE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3NYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHMEe TpENCTABICHUNA O POIM (PUUKHU I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTimkeHne dTUX TieNield 00eCTIeUrBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B

npoIriecce u3yueHus Kypca (GU3MKH Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAsS MEXaHUKy, MOJICKYJSIpHYIO (U3HUKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M AJIECMEHTHI aCTPO(PU3UKHY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETHUECKHWE 3HAHUS IS
oObsicHEeHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
NPAKTHYECKUX PEUICHHUI B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHHS pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOApPa3yMeBAIOUIMX CAMOCTOSTEIbHOE
co3aanue (HU3NMUECKON MOJIENH, aICKBAaTHOW yCIIOBUSAM 3a/1a4uH;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIuH,
onpeereHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTarta;

e CO3JIaHME YCJIOBHM AJisi pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wuzyuenue ¢usmku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHTENb J€JaeT BbHIOOp
pOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaJIbHBIX
0COOEHHOCTEH 00yYaIOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAIOIIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3MUeCKUX SIBIEHUN U mpoueccoB. HayuyHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMeneHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMElICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE NBMKEHUE. [[BH)KEHNE MaTEPUATIBHON TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEMHAsA CKOPOCTb.
[lepuoxa u yactorta obpaieHus. LleHTpocTpeMHUTEN HOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOILICHUS MEXKIAY NyTSIMHU, MNPONUJEHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKM BpPEMEHUM TMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyammn  otHocutensHOCTH  ['amunes.  llepeeli  3akoH  HeroTtoHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsbkectu. IlepBas Kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cria TpeHus nokos. Koadduruent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUlbl U U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeaktuBHOE ABUKECHHE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas 3HEprust YIIPYTO
nehopMUpoOBaHHOM NPy KUHBL. [ToTeHIManbHAas SHEPTHs Tea BOJIN3HU MOBEPXHOCTU
3eMJId.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOUM SHEPTUH CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHast pu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoOJEnu CTPOEHUSl Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpelIHEe KHHETHYECKOW BSHEpPruM TEIUIOBOrO ABMXKEHUs dactul rasa. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BemiecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECITMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nuIroCTpupyromas Npupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATYyPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonnuecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHndeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTh: BBLIET
npoOKu U3 OyTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe mMyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnbIT N0 a1MabaTHOMY PACIIUPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoOTHAA U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS.

TBépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpucrtaiuiel. CoBpemeHHble Marepuainbl. [lmaBienue u
KpucTayuM3anus. Y aelibHas TerioTa miasienus. CyOoaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHn4eckrue yCTpPOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOJYYEHUSI COBPEMEHHBIX MaTEpPUaJIOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust v MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTauioB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuka
OnexTpusanus Tei. JNEKTPUIEeCKUi 3apsa. [[Ba Buaa 3JIEKTpUYECKHX 3apsiI0B.
[IpoBOIHMKHM,  AMDIEKTPUKM W MOJYHNPOBOJHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hamnpsoxk€HHOCTH 3yieKTpuueckoro mnojs. [IpuHoun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cui anexTpocratudeckoro noiis. [lorernuan. PasHocTh MOTEHITATOB.
[IpOoBOOHUKN W JHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [[uanexkrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. CobOcTBeHHas u pUMECHast MIPOBOANUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNS,
rajbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUrATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, ObITOBOW XOJIOJIUIBHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOW MHAYKUMHU. [IprHIMI Cynepno3uy MarHUTHBIX MOJIEH.
Jlvanm MarHuTHOM uWHAyKUuMH. KapThHa JIMHUKA MarHUTHOW HWHAYKLIHWHU TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla WHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJBHXKYILAS  CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOGaHUIA.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIAy MEXaHWYeCKUMU |
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE 3eKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEIHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccenenoBanue NEpeEMEHHOT0 TOKA B LIETIH U3 MTOCJIEI0BATEIBHO COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habnronenue otpaxeHus U NpesIoMIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, TPETOMIICHUE,
noJsipu3anus, tudpaxuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro csera. LBer.

Cobuparoniye 1 paccenBaroniue TMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKasi cuia TOHKOW JUH3BL. [locTpoeHne n3odpaxkeHuid B cOOMpAIONINX U
paccenBaromux JguH3ax. Dopmyra TOHKOU JIMH3BI. Y BEJIMYCHUE, 1TABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoMCTBa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITNOHHAS PEIIETKA, TOISPOUI.

Llemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre cBOMCTB M300paXKE€HUM B JIMH3AX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

HaGmonenune natepdepeHnm crera.

Habmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[Tonmyyenue ciekTpa ¢ MOMOLIBIO TPU3MBI.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

M3mepenne nokasaress npesioMIIeHNs CTEKIIA.



HccnenoBanre cBOMCTB M300paXXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3nesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
[ paHuIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKyyME,
MIPUHIUIT OTHOCUTEILHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPruer U UMIYJbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOS.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBa3u SHeprun POoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTelHa st PoTtorddekra. «KpacHas rpaHuiia»
dbotorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYeCcKOe NJeICTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotorpdekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHILI.
[InanerapHas moxpens aroma. [loctynatel bopa. M3myueHune u moriyonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha ApYyroi. Buabl
criekTpoB. CIEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOJA.

BousiHoBBIE cBoOMicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu



Mopuenb onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdop/ia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nyuenus.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaJOaKTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykimonnas mozpens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3Ty4eHHe. 3aKOH PaJIMOaKTUBHOT'O pacIajia.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccl sapa.

Snepneie peakunu. [lenenue u cuHTes Auep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. ENUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, siaepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
ACTPOHOMUM.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JBUYKEHUE.

CosHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTB». 3BE3/bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TIJIABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacummpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOro MOJyIIapys U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Pons ¢usukn w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOM chepax AeSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTHHE MHUPA, poJib (PU3MUECKON TEOpru B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OO0IIEM Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIMA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIE DBJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpeeseHUe TIONaAH MIOCKUX GUryp u o0bEMa Tel.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CTIEKTPATIbHBIN aHAN3.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIHMOHHASA I1€4b, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHErO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Pusnka» JOIKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOY4YaroIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW TMO3MLMEN JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  yOEXKJEHMI, COOTBETCTBYIOLINX
TPaJUIIMOHHBIM HEHHOCTSM POCCUUCKOrO OOIIECTBAa, PACHIMPEHUE KUIHEHHOTO
ONBITA M OIBITA ACATEIBHOCTH B MPOLECCE PEaTu3allii OCHOBHBIX HAIIPABICHUN
BOCIIMTATEIIbHOU JEATEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETOBEUECKUX  TI'yMaHUCTHYECKUX U
JEMOKPATUYECKUX [IECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

yYMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C
uX (PyHKUMAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOU 1EATEIBHOCTH;

2) IaTPpHMOTHYECKOI0 BOCIIUTAHMA:

c(OpMHUPOBAHHOCTh POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MATPHOTU3MA;

LIECHHOCTHOE OTHOIIECHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHUSIM
POCCUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
JEATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

4) 3cTeTUYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(pU3KMKYU Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYphl, OCO3HaHHE TJ100aIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTU HAYYHOU JESATENbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBISITh IPOEKTHYIO U UCCIIE0BATENbCKYIO ACSITENbHOCTD
VHIUBUyQJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTepHUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN JEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBU,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeJbCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOJAMU
(bu3nYECKON HAYKH;



BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHMS;

BJIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALUNA, TPEeOOPa30BAaHUI0O M TMPUMEHEHHUIO B PAa3IMYHBIX YyUeOHBIX
CUTYaIsIX, B TOM YHCJIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 00y1acTu (pu3ukw;

BBISIBJISITh NIPUYMHHO-CJICAICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJ€ PEIICHHWS 3aJadd  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBHUSIX;

CTaBUTb M (opmylnpoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTesIbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3UKY;

JaBaTh OIIEHKY HOBBIM CHUTYaIlsSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWUA 10 (U3MKE B MPAKTUUECKYHO 00JIacTh
KU3BHENIEATEIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, TTPEIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTH MPOOJEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuK (U3HUUYECKOTO COJEPIKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBISATh MOUCK, aHaJu3,
CHUCTEMATH3AIMI0 W WHTEPIPETAUI0 WH(DOpMAIMK pa3IUYHBIX BUAOB U (opM
MIPE/ICTABJICHHUS;

OIICHUBATh JOCTOBEPHOCTH MHPOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(OPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIIMOHHBIX
3a/1a4 ¢ COOI0ICHUEM TPEOOBAHMM H)PTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€e30ITaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEp>KaHUS B Pa3IMyHBIX (opmarax ¢
y4€TOM Ha3zHAYCHUST HHPOPMAIIUU U T[EJICBON ayIUTOPHH, BEIOUpAst ONITUMAIILHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaTH3aIUH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUA:
OCYIIECTBIISATH 00IEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3pPEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYAJIBHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOI0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIaH JICUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloTHI;

OIICHMBATh KaYECTBO CBOETO BKJIA/Ia M KAXKJOTO YYACTHUKA KOMAaHIbI B OOIITHH
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKThI, OLECHUBATH HAEW C TMO3ULIHUH HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIUsIX, IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE YYeOHbIE NelCTBHA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESATENBHOCTh B 00JacTH
(U3MKM M acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B oO0JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MIPOTPAMMBI IO
dbuzuke IS YPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh aAAANTUPOBATHCS K
YMOIIMOHABHBIM H3MEHEHHSIM U MTPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koHity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUN:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MeCTO (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, AOCOMOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE,
CBOOOJIHOE MaJI€HUE TEJI, IBHXKEHHE MO OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBHE
Ten, auddys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKHUAKOCTEH M TBEPABIX Te,
u3MeHeHue o0bEMa Ted MpU HarpeBaHWUW (OXJIAXKIEHHM), TEIJIOBOE pPaBHOBECHE,
UCIIAPEHHUE, KOHJCHCALUS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa, ITOBBIIICHUE JABJICHUA I'a3a IPU €r0 HArPEBAHUM B 3aKPBITOM COCYJE,
CBSI3b MEX/y ITapaMeTpaMH COCTOSIHUS a3a B M30IPOLECCAX, AIEKTpU3ALMUS TeEN,
B3aUMO/JICCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, MIyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEprus, NMOTCHUHAIbHAS JHEPIUs, MEXaHWYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHWU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJIIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSIsI 3HEprusi, pabora rasa,
KOA(P(UIIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMNHCAHUU
IPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEJIUYHMH, HX
0003HauUE€HHUS W E€OUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIONIME JITAHHYIO
(bU3NYECKYI0 BEJIMUHUHY C APYTUMH BEIUUYUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUM 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD M0, NOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
0Py ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3NYECKYIO0 BETUUYHHY C IPYTUMH BEIMYNHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HWMITYJIbCa,
NPUHLHNIN CYNEPNO3ULINUNA CHJI, HPUHUMUII PABHOIPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKON YHEPTUM TEIUIOBOIO JABUKEHHS MOJIEKYI C
a0COJIFOTHON TeMmIiepaTypoi, EPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, Opu 3TOM pa3nvyarh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs WX 0€30MacHOr0 MCIHOJIB30BaHUS B MOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBath npodieMy/3anady U TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY 3 MPEJIOKEHHOTO 000pYI0BaHUsl, TPOBOAUTD OIBIT U (POPMYJIHPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIE
TaOJIUI ¥ TpauKOB, JIeJaTh BHIBOBI MO PE3yJIbTaTaM HCCIEA0BAHNUS;

co0iroAarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pya0BaHUS;

pemiath pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNbIo,
UCTIONB3YS (pr3MUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJauu
BBIOMpaTh (PU3NUYECKYI0 MOJIEIb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXoAUMbIEe I €€ pElIeHHs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEAIbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YUYEOHBIX 3a/1a4 COBpEMEHHbIE MH(GOPMAIIIOHHbIE
TEXHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U NPEICTABICHUS
y4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYCHHOM W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIyYaeMyI0 HH(POPMAIIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUIICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
obecnieyeHrss 0€30MaCHOCTH IPH OOpaIlleHUU C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPYIKAIOIIEH Cpeie;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYMNIbl, PALMOHAIBHO PACIpEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHUH
COBPEMEHHOW HAy4YHOM KAapTHHBI MHpA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTHM, B IPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa NMpPH PEIIEHUU (PU3UUECKUX
3azay;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPU3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLWSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYIUMHCS 3apsl, 3JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TOMSpPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3Phext (hoTodrddhexT), cBeTOBOE AaBiIeHHE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KAaTyLIKHA, 3HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJI€H, NEpUOJ M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3aps U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
(bopMyJIbL, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUMHY C APYTUMH BETUUHMHAMMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHl, HCIOJb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, EPHUOJ MOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMHU BEIUYHMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENIBHOIO U MMAPATUIEIBHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE ODWHINTeWHa s pororddekra,
3aKOH COXpaHEHUs! HHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpu 3TOM pas3iindaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULBbI, OOJIACTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBaeMO€ IJIOCKHM 3epKalioM,
TOHKOMW JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath npodieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HMUECKUX BEIUYUH, NPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH C UCIIOJIb30BAHUEM MIPSIMBIX
U3MEpPEHU: MpPU STOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHPOBATh pe3yiabTaThl
MOJyYeHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnMil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

co0roaTh nNpaBuiaa 0€30MacHOTIO TPyJa MPHU MPOBEICHUM HCCICTOBAHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpaTh (PU3NUYECKYI0 MOJIEb, BBIJCIATh (DU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEO0OXoAUMbIEe I €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJy4YEHHOTO 3HAaUY€HHUs (PU3HUECKON BEIIMYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [UJIsl TIOMCKA, CTPYKTYPUPOBAHMsI, MHTEPIPETALUN U IPEICTABICHUS
y4eOHOW W HAy4YHO-TIOMYJAPHOM WH(GOPMALMU, TOIYYCHHOH W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMALIHUIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MaCHOr0 UCHOJIb30BAaHUS B TOBCEHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHnuss 0€30MacCHOCTH MpU OOpalleHUu C MpUOOpaMH U TEXHHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
IOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, PALMOHAIBHO pACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pPacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/m P Kontpoabnbsie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznean 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MTO3HAHUS 2 bubmorexa [IOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Humasika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBL TEPMOAHMHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bubmunoreka LIOK

4.1 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmuoreka [IOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Paznea 1. JIEKTPOANHAMUKA
11 MarunuTtHoe noje. JeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkHe U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
Bbubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OCHOBBI crielIUaIbHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41c97¢



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

4.2 C 4
ThoctHe atoma https://m.edsoo.ru/7f41c97c¢
but6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngg;f::;;gg}i 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontponbnbie IlpakTnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
dusuka — Hayka o npupoe.
1 Hayunrie MGT(})II[H HOIE)HapHI/ISI 1 bubmmnorexa IOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOM 1 bubanorexka HOK
Hay4YyHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NEeATEIbHOCTH JIIOIEH
Mexannueckoe OABMKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
nBwxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpSIMONMHENHOE 1 bubmmoreka [IOK
JIBH)KECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

. bubmuorexa [JOK

7 JIBr>keHre MaTepraibHON TOYKH IO 1

OKPYXHOCTHU

https://m.edsoo.ru/ff0c3ada



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

HpI/IHI_II/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

Bbu6nuoreka [JOK
8 lNanunes. MuepunaibHble CUCTEMBI
5 https://m.edsoo.ru/ff0c3bed
orcuera. [1epBelit 3akoH HproToHa
Macca tena. Cuia. [lpuHnun
9 Cylnepro3uiuu cuil. Bropoit 3akoH bubmorexa [TOK
. https://m.edsoo.ru/ff0c3bed
HbroToHa A MarepuanbHON TOUKU

10 Tpetnii 3akon HeroToHa miis bubnnorexa [HOK
MaTepUAIIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOrO TsaroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmmorexa [TOK

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

12 Cuua ynpyroctu. 3akon ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment

13 TpeHus. Cuiia COnpOTUBIICHUS NTPU bubanorexa HOK
JBH>KCHUHU TeJla B )KMJIKOCTH HIINA https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubanorexka HOK
tesna. MoMeHT cuiibl. [1nedo cumsbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPAOTO TEJIA
Nmnynbc MmaTepuanbHOU TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYEK. bubanorexka HOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE

16 Pabora 1 MOIIHOCTH CHIJIBI. Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c43d6
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MatepuaabHON ToukH. Teopema 06
V3MEHCHUH KHHETHYCCKON SHEPTHH

17

[TorennmaneHas 3HEPTHUSL.
[loTenumanpHas 3HEpPrust ynpyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
[loTenunanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HEeMOTeHIUaIbHbIe CHIIbI. CBSI3b
paboThI HEMTOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
CHUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKON SHEPrUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota Ne 1
«MccnenoBanue cBsizu pabOTHI CUITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPrHH Tella Ha IpUMepe
PaCTsHKEHHS PE3HHOBOTO KTy Ta)

20

KonTtponbnas padora Ne 1 o teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Huddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKECHUS U
B3aUMOJCHCTBHUS YaCcTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIAKOCTEN
U TBEPABIX TEII



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

23

Macca monekyin. KonnyecTBo
BemectBa. [locrosnnas ABoraapo

24

TermoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkxana remneparyp
Ilenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBueHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["'a30BbIC 3aKOHBI

28

JlaGopaTopnas padora Ne 2
«MccnenoBanue 3aBUCUMOCTH
MEXIY apameTpaMy COCTOSHUS
Pa3peKEHHOTO raza

29

M3omporieccsl B UCaIbHOM rasze u
uX rpaduyueckoe npeacTaBiIcHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHHss dHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
crioco0sl e€ n3mMeHenus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHH: s
JHEPrus OJHOATOMHOTIO HJI€AIBHOIO
rasa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunae Tennonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

YV nenbHast TENI0EMKOCTH BEIIECTBA.
KonudecTBO TEIIOTHI IpH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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Terutonepenave. AanadaTHbIM
nporiecc

IIepBblil 3aKOH TEPMOAUHAMUKY U

bu6mmoreka [IOK

33
€ro IMPUMEHEHUE K U30IIpoLIeccaM https://m.edsoo.ru/ff0cSefc
Heob6patumocTh mporieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
PHpOZe. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunmun nevicrBus u KII1/] Bbu6nuoreka [JOK
TETJIOBOM MaIlluHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1/|
37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIIOPHEPTETUKHU
O6o0marmuii ypox
38 «MOJIL:K JII: HaS}I]I()bI/IBI/IKa OcHoBBI buommorexa LHOK
YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOINHAMUKINY
KonTtponsnas padora Ne 2 o teme
39 «Monexynspnas ¢puznuka. OCHOBBI bubmmorexa LHOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBanre U KOHIEHCAITHS. bubanorexa HOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh BO31yXa. HacellieHHbII buommorexa LHOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
aMmopdHbie Tena. AHU3OTPOIHS
P ¢ P bubmuorexa [JOK
42 CBOWCTB KpHUCTAIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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IImaBnenue u KpucTtaljin3anus.

Bbu6nuoreka [JOK

43 VY nenpHas TEII0TA IUIABICHUS.
a https://m.edsoo.ru/ff0c6708
CyOnumarnus
Bbu6nmuoreka [JOK
44 YpaBHEeHHE TEIUIOBOroO OajaHca
p https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tei. JNEKTPUIECKU
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmorexa [IOK
PAL. A p https://m.edsoo.ru/ff0c6bec
3apsIoB
IIpoBOoAHUKH, TUAIIEKTPUKU U
46 H(I))JI MIPOBOJHUKH 3aK(I:H bubmmnorexa LIOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bec
COXpaHEHUs AJIEKTPUUYECKOTO 3apsia
BzaumoperictBue 3aps10B. 3aKOH
47 Kynona. ToyeuHBIN 3I€KTPUIESCKUH bubmorexa LOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpsok€HHOCTB AIEKTPUYIECKOTO
43 nonst. [IpuHumn cynepno3unuu bubanorexa HOK
3IEKTPUYECKUX Noje. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpPsSKEHHOCTU
Pabota cui 31eKTpoCcTaTHIeCKOTO
49 nois. [Torennuan. PasHocTh buGnnorexa LIOK
) At https://m.edsoo.ru/ff0c6100
[IOTEHIMATI0B
IIpoBOOHUKY U TUIIEKTPUKU B
50 anpeKT OCTaTUYECKOM nonIe buGnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocts. Konnencatop i

https://m.edsoo.ru/ff0c7126



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

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHeprus
3apsHKEHHOT0 KOHIeHCaTopa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHnas pabota Ne 3
"N3mepeHune 31eKTPOEMKOCTH
KOHJIeHcaropa"

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJILHOTO
anmnapara, CTpyMHOro IpuHTepa.
DneKTpocTaTHYecKasl 3allnTa.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaJIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKKOB. JlabopaTopHas
pabota Ne 4 «3yuenue
CMEIIAHHOTO COCHHEHHS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTta 1 MOIITHOCTH ANEKTPUUIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
Ne 5 «M3mepenne DJIC ucrounnka

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

TOKa U €r0 BHYTPCHHCTO
COIIPOTUBJICHU»

59

PesepsHbiil ypok. KoHTponbHas
pabora o Teme Ne 3
"DnexTponuHamMuka /
Bcepoccuiickas mpoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DNeKTpoANHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTpOHHAas MPOBOJAUMOCTh
TBEPABIX METAUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS METAIJIOB OT
temiiepaTypbl. CBepXIIPOBOIUMOCTh

62

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

63

[TomynpoBoAHUKH, UX COOCTBEHHAS
U IIPUMECHAS IIPOBOAUMOCTb.
CBolicTBa p—n-niepexo/a.
[TomrynpoBOIHUKOBBIE TPUOOPHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3JIeKTPOIUTOB.
DNEKTPOAUTHYECKAsT JUCCOLIHAIIHSI.
DIIEKTPOIIN3

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTpUYECKUH TOK B ra3ax.
CaMocTosTeNnbHBIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Momnnus. [Inazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

DJeKTpudecKre mpudopsl U

66 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubmmoreka [JOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponpHas padora o Teme Ne 4

67 «Qnextpocraruka. [locTosHHbII | bubmmoreka [IOK
3JIEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

68 PesepBHeIit ypok. O0o0marommii 1 bubnnorexa HOK
ypok 1o reMaMm 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
o
‘:;-n Tewa ypoka Bcero Kontpoakusie — Ipaxriiecikue il:;:eﬂﬂﬂ :)Ig[()bal;zi:fenbnme
padoThI padoThI pecypeb
[TocTostHHBIE MAarHUTBI U UX

1 B3auMoOJicicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHIYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKLIHH
MaruuTtHoe 1noJje NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
BzaumopericTBrue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnast pabota Ne 1

3 «M3ydyeHne MarHuTHOTO TOJIst 1 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaboparopHas padota Ne 2 1 1 bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBMEe MarHUTHOTO TOJIS Ha

5 JBIDKYIITYIOCS 3apSHKEHHYTO 1 bubnmoreka [JOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHna

6 DNIeKTPOMAarHuTHasE MHYKLHUS. 1

IToTok BeKTOpa MAarHUTHOM



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

unaykuud. DJ1C uHayKIuu. 3akoH
3JICKTPOMArHUTHOW WHTyKIIUA
®dapanes

JlaboparopHnas pabota Ne 3
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOW MHTYKITU

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTB. SIBICHUE
camounaykuuu. J/C
CaMOMHIYKIUU. DHEPrUs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIEKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpoicTBa U X
MMPUMCHCHHUC: ITOCTOAHHBIC MAI'HUTHI,
OJICKTPOMArHUTHI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX 4aCTHUII,
UHAYKIIMOHHAS TeYb

10

Ob6o06maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
VHTY KLU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padota Ne 1 mo teme
«MarnuTtHoe noJe.
DNeKTpOMAarHUTHAST WHTYKITUSD

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHNYECKUE
KojeOanus. ['apmMmoHUYecKre
KoJieOaHus. Y paBHECHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpamienue 3aepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



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

13

JlaboparopHnas pabota Ne 4
«HccnemoBanue 3aBUCHMOCTH
neproa MajbiX KojieOaHuil Tpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIit KOHTYD.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KOJIeOaHUs B NAECAIbHOM
K0JIe0aTeIIbHOM KOHTYpPE. AHAIOTHS
MEXTy MEXaHUICCKHUMH H
AIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B UI€aTbHOM
KOJIe0aTeTbHOM KOHTYPE

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyXaroIUX
KosiebaHusx. BeiHyX1eHHbIC
MeXaHUYECKHE KOoJieOanus.
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycou1anbHbIN IEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYHOE U ACHCTBYIONIEE
3HAYEHUE CUJIBI TOKA W HAIIPSIKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3IIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEPAaTOpa EPEMEHHOTO
TOKa, JINHUH AJIeKTpornepeaad

DKOJIOTUYECKUE PUCKH IIPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.

20 KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHnuyeckue BOJIHBI, YCIOBHS

acripoctpaHenus. Ilepuon.
21 I():KOppOCprpaCHpOCTpaII){eHI/IH U bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54

JnHa BosiHbL. [lonepeunsie u
MPOJOTIbHBIE BOJIHBI

” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bu6nuoreka [IOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbBIE BOJHBI, UX

23 cBolicTBa U ckopocTh. [llkama bubmorexa OK

https://m.edsoo.ru/ff0ccfe0

3IEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paTOCBSI3U U

24 teneBuaeHus. Pa3BuTtre cpeacTs
cBs3u. Pagnosokamnus

)5 KonTtponpsHas padora Ne 2 Bu6muotexa [JOK
«KonebaHus ¥ BOJHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipoCTpaHEHUE

%6 CBETa B OJIHOPOJHOM CpELE. bu6nuoreka [JOK

ToueuHslil UICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

27

OtpaxkeHue cBeTa. 3aKOHbI
otpakeHus cBera. [locrpoenue
N300paKeHHIA B TUIOCKOM 3epKajie

bubmunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomienue ceera. IlonHoe
BHYTPEHHEE OTPaXKEHUE.
[IpenenbHbIi yroa noJIHOTro
BHYTPEHHEIO OTPaKCHHUS

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cd7{6

29

Jlaboparopnas pabota Ne 5
«M3mepenue mokaszarens
NPEIOMIICHUS CTEKIIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

Jlunzel. [TocTpoenune n300pakeHuit
B InH3e. DOopMysia TOHKOHN JTUH3BI.
YBenuueHue JIUH3bI

but6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTtopHnas pabota Ne 6
«Hccnenosadnue CBONUCTB
M300paKCHUH B JIMH3AX)

32

Hucnepcus ceeta. ClI0KHBIN COCTaB
6enoro cBera. L[Bet. JJaboparopHas
paborta Ne 7 «Habnronenue
JUCTIEPCUU CBETa»

33

WNurepdepentus creta. Judpaxius
cBeta. [ludpakiuonnas pemeérka

bubmunoreka LIOK
https://m.edsoo.ru/ff0ced22

34

[Tonepe4HOCTh CBETOBBIX BOJIH.
ITonspuzanus ceera

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Onrruueckue mpuOOpHl U YCTPOMCTBA
U yCIIOBUS UX O€30IacHOTO
PUMEHEHUS



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

rpaHI/II_IBI HpI/IMeHI/IMOCTI/I
KJIACCHYECKOU MEXaHUKH.

Bbubmunoreka LIOK

36
[TocTynaTel cnenuaibHON TEOPUHN https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa [IOK
AAHOBP ' A https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpPAIECHUE JITTHHBI
OHeprus U UMIYJIbC
18 pensTUBUCTCKON yacTUlbl. CBA3b bu6nuorexa [IOK
MAacCChl C DHEPIUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
Kontponbras padora Ne 3 «Onruka.
39 OCHOBBI crIeIIUAIBHOU TEOPUH Bubmmorexa [IOK
H p https://m.edsoo.ru/ff0ct610
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyna [1nanka. bu6nuoreka [IOK
DHeprusi U UMITYJIbC (OTOHA https://m.edsoo.ru/ff0cfel 6
OTkpsITHE U HCCIEN0BAHNE Eu6 [TOK
noIoTeKa
41 .0 A.T.
Qorosdexra. Ombiret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl pororddexra. YpaBHeHUE
42 SﬁHmTeg)Ha H(I;)Iq)(boma(b;ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanunia» porosrddexra
Jasnenne ceera. OnbiTol I1. H.
43 Jlebenera. Xumuueckoe JelcTBHE Bubmmorexa [IOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckue ycTpoicTa u

MPAKTUYECKOE IPUMEHEHHE:!



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

doTorieMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/

Permenue 3aga4d mo reMe «IJIEMEHTHI

but6mmoreka [IOK

45 KBAaHTOBOUW ONITUKW https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEL

46 Pezepdopna o paccesauro o- bubmorexa OK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas Mmojens aToma
but6mmoreka [IOK

47 Hocrysnatet bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u norsiomenrne GoToOHOB

43 MIpH Mepexoie aTomMa C OJTHOTO bu6nuoreka [JOK
YPOBHS dHEPTrUM Ha Apyroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoHoBEIe cBOMICTBa YyacTHIl. BOJIHEBL

49 ne bpoiua. Kopryckynspao- bubnmoreka [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4YCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmneiTel Pezepdopaa no bubmmoreka [JOK
OTIPEJICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIuoOaKTUBHOTO M3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-
u3JydeHus. BinusHue

31 PaIuOaKTUBHOCTH HA KUBBIE
OpTaHU3MBI
OTkppITHE IPOTOHA U HEUTPOHA.

5 Nzotonsl. Anba-pacna. Bu6muotexa [JOK

DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydyeHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B SIIpE.
Snepublie peakuuu. A nepHbii
peaktop. [Ipo6iembl, TEPCIEKTHRHI,
9KOJIOTUYECKHE aCTICKTHI sIICPHOMN
SHEPTEeTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKphITHE
Mo3uTpoHa. MeTo bl HaOMIOICHUS U
pETUCTpaLMK JIEMEHTAPHBIX
yactull. Kpyriblii cton
«DPyHIaMEHTAIbHBIE
B3auMoOJeHCTBUSA. ENMHCTBO
¢u3nUecKoil KapTUHBI MUPa»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS aCTPOHOMUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3Ha4YeHUE acTpoHOMUH. Bun
3BE31HOTO HeOa. Co3Be3us, IpKHE
3BE3/bI, INIAHETHI, UX BUIMMOE
nemkenne. ConHeyHas cUCTEMa

56

Comnuie. ConHeunast akTUBHOCTD.
Nctounuk sHeprum CosHIa v 3BE311

57

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocie0BaTelbHOCTU. BHYTpeHHee
cTtpoenue 38€37. CoBpeMeHHbIE
MPEJICTABICHUS O POUCXOKICHUH U
sBotonnu CoJIHIIA U 3BE3]T

58

Muneunsiii [IyTh — Hamia
I'anakTuka. Ilomo)xeHue 1 ABIKEHUE



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

Comura B ['amaktuke. ["aakTUKH.
YeEpHble ABIPHI B AIpax TATAKTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boinboro B3peIBa.
PenukroBoe uznyueHue.
MeraraakTuka

60

Hepemennsie mpob6ieMbl
ACTPOHOMHUH

61

KonTtponbnas padora Ne 4
«DNEeMEeHTHI aCTPOHOMHH U
acTpopu3uKm»

62

O6o6maromuii ypok. Pons ¢pusnku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAILHON 1
ATUYECKOH chepax NesaTeTbHOCTH
yeJioBeKa

63

O6o6mmaromuii ypok. Pois u Mmecto
(GU3UKY 1 aCTPOHOMUU B
COBPEMEHHOM Hay4YHON KapTUHE
Mupa

64

Ob6o6maromuii ypok. Posb
¢du3nveckoil Teopun B
(opMHpOBaHUY NIPEICTABICHUN O
(bU3UYECKON KapTHHE MUpPa

65

O6o6mmarmuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
0011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE




PesepBHbIil ypok. MarautHoe mose.

66 1
DNeKTpOMarHuTHAsI MHYKIUS
PesepBubIil ypok. Ontuka. OCHOBBI

67 CIEMaJIbHON TEOpUH 1
OTHOCHUTEJIbHOCTHU
Pesepnslit ypok. KBantoBas ¢usnka.

68 QHGI\EGHTH};I:)TPOHOMI/II/I u ’ 1 bubmorexa OK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MeCTOo (HU3UKH B
(GbOpMHUpPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

moaen

10.2

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS H3YYEHHBIX (PU3UUECKUX MOJCTICH:
MaTepHaibHasi TOYKa, WHEpLUHUAIbHAS CUCTeMa OTCuéTa, abCOIIOTHO
TBEPAOE TEJ0, HIICANBHBIN Ia3; MOJEIIN CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYECUHBIA JJIEKTPUUECKUHN 3apsi — IIPU PELICHUU

buznyecKkux 3a1a4

10.3

Pacno3naBath pusndeckue sBieHHs (MIPOIECCHI) U OOBIACHITH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KHHETHYECKOW TEOpUHU
CTPOCHHS BEIIECTBA M OJCKTPOAMHAMHKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHUE, CBOOOTHOE MaIcHIE
TeJ, IBIWKEHHE O OKPY>KHOCTH, WHEPIHUS, B3aUMOJCHCTBUE TET;
muddys3usi, OpOyHOBCKOE [BHKCHHE, CTPOCHHUE IKHUAKOCTEH U
TBEPABIX TeEN, W3MEHEHHWE 00BhEMa Ten Tpu  HarpeBaHUHU
(OXJTaXJIGHWH), TEIUIOBOE pPAaBHOBECHE, WCIIApeHHE, KOHJICHCAaIus,
IJIaBJICHUE, KPUCTAUIM3AIUs, KHUIICHUE, BIAKHOCTh BO3/YXa,
MOBBIIICHUE MABJICHHUS ra3a TPH €ro HarpeBaHWH B 3aKPBITOM
cocylie, CBSI3b MEXAy IapaMeTpaMd COCTOSIHHS Ta3a B

U30IpoIIeccax; JIESKTPU3AIHS Tell, B3aUMOJICHCTBHUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBU)KEHUE, HCHONb3ysd (U3NYECKHe
BEJIMYMHBI: KOOPAUHATA, ITyTh, IEPEMELIEHHUE, CKOPOCTb, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tela, KHUHETHYECKas JHEprus,
NOTEHIMAJbHAsl HHEPIUs, MeXaHudeckas pabora, MeXaHW4ecKas
MOIIHOCTb; MpPH OMNMCAHUM IPABWIBHO TPAKTOBATH (U3NYECKUN
CMBICJI HUCHOJBb3YyEeMbIX BEJIWYMH, UX O0O0O03HAUCHHS M EIUHULIBI,
HaXOJIUTh (POPMYJIBI, CBSI3BIBAIOLINE TAHHYIO (DU3NYECKYIO BETHUUHY

C ApYI'MMH BCIWYNHAMHA




10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEI U TEIUIOBHIE
SBJICHUS, HWCIONB3Yys (PHU3MUECKHe BEIMYUHBL JlaBlICHHE Tas3a,
TeMIepaTypa, CpeaHssl KHHETHMYECKas DSHEpPrus XaoTHYECKOro
JBW)KEHUS MOJIEKYJ, CpEIHEKBaJApaTU4Hasi CKOPOCTb MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA OSHeprus, pabora rasa,
KOA(UIIMEHT TOJE3HOr0 JIEHCTBUS TEIUIOBOTO JABHUTIATENs; INpHU
OMHCaHUU  MPAaBUIBHO  TPAKTOBAaThb  (U3MYECKUH  CMBICT
UCIIOJIb3YEMBIX BEIMYUH, UX O0O3HAYEHUS U E€IUHULBI, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYUHY C

APYyTUMHA BCIMYNHaAM

10.6

OnuchiBaTh U3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W
DIIEKTPUYECKUE SBJICHUS (MPOILECCHI), HCIONB3YS (PUINIECKUE
BEJIMYMHBI:  DJIGKTPUYECKUI  3apsia,  DIEKTpUYEcKoe  IOJIE,
HANpsDKEHHOCTh TOJISA, TMOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; IPHU
ONMHMCAaHUM  TMPABUIBHO  TPAKTOBaTh  (PU3UYECKUI  CMBICT
UCIIOJIb3YEMBIX BEIMUYMH, UX O0O3HAUEHUS W EIUHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (U3UYECKYIO BETUUUHY C IPYTUMHU

BCJINYHUHaAMU

10.7

aHAIM3UPOBaTh (U3MUECKHUE TIPOLIECCHl M SBJICHHS, HCIOIb3Ys
¢u3nueckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHHS, I,
IT u III 3axons! HpI0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUH,
3aKOH COXPAHEHHUs UMITYJIbCA, MPUHIIMI CYTEPIIO3UIIMH CUJI, TPUHIIUIT
PaBHOIIPABUsI MHEPLUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Fa30BbIEC 3aKOHBI, CBA3b
CpeIHEN KMHETUYECKOW SHEPruu TEIUIOBOTO ABM)KEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMITepaTypoH, EPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kynona; mpu sTom
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpa)KEHHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TPHUHIIMIIBI JCHCTBUS MAIIUH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pasziuyaTh YCJIOBUA HX O€30MacHOro

HCIIOJIBb30BaHUA B HOBCGI[HCBHOﬁ KHU3HU

10.9

BBITTOTHSTE SKCTIEPUMEHTHI 110 UCCIIEIOBAHUIO (PM3MUYECKUX SBICHUHN
U TIPOIIECCOB C MCIIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX W3MEPCHHUH;
pu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTo
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyA0BaHHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI




10.10

OcymiecTBIATh TpSAMbIE W KOCBEHHBIE H3MEpeHHs (pu3nyecKux
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCITIOJBb30BaTh U3BCCTHBIC MCTOAbI OLICHKN l'IOl"pCI.HHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (U3MUECKUMU BETUYMHAMU C
UCIIOJIb30BAaHUEM TPSMBIX WU3MEPCHHM; MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBATH PE3yJbTAThl IMOJIYYCHHONW 3aBUCHMOCTH
(bU3MYECKUX BETUYHH B BUI€ TaOIUI] U TPadUKOB, IE1aTh BHIBOIBI 1O

pe3yabTaTaM Ucciae0BaHus

10.12

Cobmromate mpaBuiaa 0€30MacHOrO TpyAa TMpPH  MPOBEACHHUU
WCCJICOBAaHMM B paMKax y4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIICKOW M MPOEKTHOM JESITEIbHOCTH C MCIOIB30BaHHEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOT0 000PYI0BAHUS

10.13

Pemate pacuérHbie 3a1aun ¢ SBHO 3aIaHHON (PU3UYECKON MOJIEINbIO,
HCIIOJIb3YyA (bmnqecmle 3aKOHbBI M MPHUHIHUIIBI;, HA OCHOBC aHAJIM3a
yCiioBUs  3a1avuu BI:I6I/IpaTI: (1)I/I3I/I‘IGCKYIO MOJCIb, BBIACIIATH
bu3nvecKue BEMUIUHBI U (HOPMYJITbI, HECOOXOIUMBIE TSI €€ PeIICHHUsI,
OPOBOAMTH pacu€Thl M OLEHUBATh pPEATBHOCTh IOJYYEHHOTO

3HaueHUs (PU3MUECKON BEITMIMHBI

10.14

Pemate  xadecTBeHHBIE  3aJauyd:  BBICTpauMBaThb  JIOTHUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C OIIOPOU HA M3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SABJICHUS

10.15

Hcnonp3oBarh mpu pemieHuH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU IJsi TOUCKA, CTPYKTYpUPOBAHUS,
MHTEPIIPETAllMd U TPEICTaBICHUS y4eOHOW W Hay4YHO-MOIYJISIPHOMI
UH(POPMALIUH, TTOTYYSHHOW U3 PAa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJTM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIUIO

10.16

[IpuBoaMTH MpUMEPHI BKJIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKHU U TEXHOJIOTHI

10.17

Hcmonp30BaTh TEOPETHYECKUE 3HAHUS MO (DU3HMKE B IMOBCEIHEBHOU
KU3HU Ui oOecriedeHus: Oe30MacHOCTH TpH  OOpamieHuu ¢
npubopaMu W TEXHUYECKUMH YCTPOMCTBaMH, ISl COXpaHEHUs
3I0POBbSI U COOJIFOJIGHUST HOPM OSKOJOTHYECKOTO TIOBEICHHUS B

OKpYXalolleu cpene

10.18

PaGoratp B rpynie ¢ BHIIOJTHEHUEM Pa3IUYHBIX COLIMATIBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy TIpyNmbl, PalUOHAIBHO paclpeieaTh

00S3aHHOCTH H IIJIaHUPOBATL HOCATCIBHOCTE B HCECTAHAAPTHBIX




CUTyalusXx, aJCKBATHO OLCHUBATH BKJIAA KaXXJIO0TO U3 YYACTHHUKOB

IPYHIBI B pelIeHUE paccMaTpruBaeMoil mpobaembl

11 KJTACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MeCTOo (U3UKH B
(GbOpMHUPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

Jr0/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOM KapTHHBI MUPa

11.2

Y4YUTHIBATH IPAHUIIBI IPUMEHEHUS H3YYEHHBIX (PU3UUECKUX MOCTICH:
TOYCYHBIN DJICKTPUUECKUN 3apsif, siAepHast MOAEIb aTOMa, HyKJIOHHAs

MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHNH PU3NIECKHUX 3a]a4

11.3

Pacnio3naBath ¢u3nveckue sBiaeHUs (pOIecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB OJJIGKTPOJAMHAMUKM U  KBaHTOBOM  (DU3HKH:
AJIEKTpUYECKass MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JIEWCTBUS  TOKA,  B3aWUMOJEWCTBHE  MArHHUTOB,
JJIeKTPOMAarHuTHasE HWHIYKIMS, JEeWCTBUE MAarHUTHOTO TIOJisA Ha
NPOBOJAHUK C TOKOM M JIBIXKYIIUNCSA 3apsl, SJIEKTPOMarHUTHbBIE
KoieOaHusT W BOJIHBI, NPSIMOJMHEWHOE PaCIpOCTpaHEHUE CBETa,
OTpaKeHHe, TMpeloMiieHHe, uHTepdepeHuus, audpakuus u
MoJISIpU3aIus CBETa, AUCTIEpCHs CBeTa, (POTOANEKTprUIecKuid d3hdHeKT
(potorddexT), cBeTOBOE MaBiieHHE, BO3HUKHOBCHHE JHMHEHYATOTO
CIIEKTpa aToMa BOAOPOJA, ©CTECTBEHHass M HCKYCCTBEHHAas

PAAUOAKTUBHOCTD

11.4

OnuceIBaTh HN3YYCHHBIC CBOMCTBA BeIIeCTBa (BHGKTpI/IquKHG,
MarHUTHBIE, ONITUYECKHUE, SIEKTPHUUECKYIO IIPOBOIUMOCTD PA3INYHBIX
cpen) W DOIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI), MCIOJIb3Ys
duznyecKkne BENUYHMHBL: DJJCKTPUUECKUW 3apsl, Ccujila TOKa,
DIIEKTPUYECKOE  HAMPSIKEHHE, OJJIEKTPHUUECKOE COMPOTHBIICHUE,
pasHocTh noteHnuanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noinsi, cuna Ammepa, cuia JlopeHna, MHAYKTHBHOCTh KaTYUIKH,
SHEPTHUA IJICKTPUICCKOI0O U MArHUTHOTO HOHeﬁ, nepuoa U 4aCtora
KoJIeOaHUH B KOJIeOAaTeIbHOM KOHTYPE, 3apsi/l M CHJla TOKa B IpolLecce

FapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojebaHud,  (okycHoe




paccTosTHUE M ONTHUYECKAsl CUJIA JIMH3bI; MPU OMHCAHUU MPABUIHHO
TPAKTOBaTh (UBUYECKUH CMBICT HCIOJIB3YEeMbIX BEIWYHH, WX
0003HaYeHHUs] M EIUHUIIBL, YKa3blBaTh (OPMYIbI, CBSI3BIBAIOLINE

JaHHYIO0 (PU3UYECKYIO BETMUUHY C IPYTUMH BEIMYMHAMHU

11.5

OnuceiBaTh U3Y4YEHHBIE KBAHTOBBIE SBICHHS U  IPOLECCHI,
UCTIONB3Ysl (PU3NYECKUE BEIMYHUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJIHBI M YacTOTAa CBETA, SHEPIHsl U UMITYJIbC (pOTOHA,
NEpHOJ I0JIypaclaia, SJHEPTUs CBSI3U aTOMHBIX sJ1ep; IIPU OIIMCAaHUU
NpaBUJIBHO TPakTOBaTh (U3UYECKUH CMBICT  HCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAUYEHMs] M EIWHHUILIBI; YKa3blBaThb (POPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIWYHHY C JPYTHUMHU

BCIWYHMHaAMU, BBIYUCIIATH 3HAYCHUC (bH3H‘-I€CKOﬁ BCIIMYHHBI

11.6

AHanu3upoBarth (U3WYECKUE TPOIECCHl W SBJICHHS, HWCIOIB3YS
¢usznueckue 3aKOHbl M OPUHLUMIBL 3akoH Oma, 3aKOHBI
MOCJIE0BATENBHOTO U MapaIeIbHOTO COEAMHEHUS MPOBOJHUKOB,
3akoH J[xoyns — JIeHua, 3aK0H 3JEKTPOMArHUTHOM MHIYKIIUH, 3aKOH
MPSIMOJIMHEIHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHbl ~TNPEJIOMJICHUS CBE€Ta, YpaBHEHHE OUWHINTEHHA  IJIs
doTodrdderra, 3aKOH COXpAaHEHHS DHEPTUM, 3aKOH COXpaHCHUS
HMMITYJIbCa, 3aKOH COXPAHEHMS OJIIEKTPUUYECKOro 3apsiia, 3aKOH
COXpAaHEHUsT MacCOBOTO 4ucila, MnocTtylarel bopa, 3akoH
pPaIuOaKTUBHOIO pacmajaa; MpU OSTOM paszinyaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MATEMAaTHUYECKOE BBIPAKEHUE U YCIOBHUS

(rpaHu1IBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpGI[CJ'I?ITI) HampaBJICHUC BCEKTOpa HMHAYKOHWW MAarHMTHOI'O IIOJIA

IIPOBOJHMKA C TOKOM, cUjIbl AMnepa u cuiibl Jlopenna

11.8

CTpOI/ITB n  OIIMCBIBATH H306pa)I(GHI/Ie, co31aBacMo€ IINIOCKHUM

3EpPKaJIOM, TOHKOW JINH30M1

11.9

Brimonagare OKCHCPUMCHTHI 110 UCCIICJOBAHUTO (bHBI/I‘IeCKI/IX SIBJICHUU
" IpoHeCcCOB € UCIIOJIB30BAHUCM NPAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu 3ToM GOPMYITUPOBATH MPOoOIeMy (3a/1auy) ¥ THUIIOTE3y Y4EOHOTO
OKCIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEIIOKEHHOTO

000py10BaHUs, POBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI

11.10

OcymiecTBIATh TpPSAMbIE W KOCBEHHBIE H3MEpeHHs (Pru3nyecKux
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCITIOJBb30BaTh U3BECCTHBIC MECTOAbI OICHKN l'IOl"pCI.HHOCTGfI I/IBMepeHI/Iﬁ

11.11

I/ICCHGI[OBaTB 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJINYHH C UCIIOJIb30BaAHHUCM

OpsIMBIX  M3MEPEHUN; TpPH STOM KOHCTPYHUPOBAaTh YCTaHOBKY,




(UKCUpOBaTh Pe3yabTAThl IMOJYUYEHHONH 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIUI U TpaUKOB, JeNaTh BBIBOIBI IO pe3yIbTaTaM

HCCICOOBaHUA

11.12

Cobmonate mpaBmwiia 0e30macHOrO0 TpyJda NpH IMPOBENECHUU
WCCIICIOBAaHUN B paMKax yd4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOM M TPOCKTHOM NIEATEITHHOCTH C UCTIOIb30BaHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00paTOpHOTO 000PyAOBaAHUS

11.13

Pemate pacuérHble 3a7auu ¢ SIBHO 3alaHHON (pU3MUYECKON MOJETIBIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAJIN3a
yCIIOBUSL 33Jlauyd  BBIOMpPATh (PU3NYECKYI0 MOJEJb, BBIIETAThH
buznvecKue BeTUIUHBI U (HOPMYJITbI, HEOOXOIUMBIE TSI €€ PeIIeHHUsI,
IPOBOAMTH pacuy€Tbl M OLEHUBAaTh pPEATBHOCTb IOJYYEHHOI'O

3HaueHUs (PU3UUECKON BEITMIMHBI

11.14

Pemate  xadecTBeHHBIE  3aJauyd:  BBICTpauMBaThb  JIOTHUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUM C OIIOPOM HA M3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SABJICHUS

11.15

Hcnonb3oBaTe MpH pelleHMH Y4eOHBIX 3aJady COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMM JJs IOMCKA, CTPYKTypUPOBAHMS,
UHTEpIpEeTalii U MPEICTaBICHHUsS y4eOHON M HAay4YHO-TIOMYJISIpHON
UH(POpPMAaLIUH, TTOTYYSHHOW U3 PAa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOTyYaeMyt0 HHPOpMAIIHIO

11.16

OOBSICHATH MPUHIUIBI ASHCTBUS MAIUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS MX O€30IaCHOTO MCIOJIb30BaHMS B

IIOBCEIHEBHOM XU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIAJa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-
(GU3KMKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM
KU3HU Juig  obOecriedeHus 0€30MacHOCTH Tpu  OOpalieHuud ¢
npubopaMM W TEXHUYECKUMH YCTpOICTBaMH, IUIsl COXpaHEHUs
300pOBbsl M COOJIONEHUS] HOPM SKOJIOTMUYECKOTO IIOBEIECHUS B

OKpY’KaIoIleH cpene

11.19

PaboTatp B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHbIX COLMATBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpYIIbl,  PAlMOHATBHO  paclpeiessTh
O053aHHOCTH M IUIAHUPOBATH JICATEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXXJOrO U3 YYaCTHHUKOB

TPYMIIbI B PELICHHE paccMaTprUBaeMOi MPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox npoBepsiemoro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O I[TIO3HAHU A

1.1

®uszuka — Hayka o mnpupoxae. HayuHbie
METO/IbI TIO3HAHMSI OKpY>Karolero Mupa. Pois
JKCIIEPUMEHTa MW TEOPUM B  IIpolecce

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanvue (QU3NUECKUX SIBICHUN U
MPOLECCOB. Hayunslie TUIIOTE3BI.
®u3nyeckrue 3aKOHbI W TEOopuUH. ['paHUIbI
MPUMEHHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponp u  Mecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHpA, B MNPAKTHUYECKOH

eITeIbHOCTH JII0ICH

MEXAHUKA

###Pari#KUHEMATHUKA

2.1.1

MexaHudueckoe JIBIDKECHHUE.
OTHOCI/ITGHBHOCTB MECXAHHUYCCKOT' O

nerkeHud. Cucrema orcuéra. Tpaekropust

2.1

[lepemerienue, CKOPOCTh (CPEAHsS CKOPOCTh,
MTHOBEHHAass  CKOPOCTb) U  YCKOpEHHUE
MaTepUaIbHOW TOYKU, MX MPOEKIUU Ha OCU
CUCTEMBI KOOpAWHAT. Cnoxenue

MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE IBIKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHHUs, NyTd W IepeMelicHUs

MaTepuaIbHOU TOUKH OT BpEMEHU




CBobOonHOe majieHne. Y CKopeHue

CBOOOIHOTO ITaICHUSA

KpuBonuneiinoe paBukenne. PaBHOMepHOE
ABHUKCHUC MaTepI/Ia.HBHOI\/'I TOYKHN 1o
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuueckne  yCTpOWCTBA:  CHUIOMETP,
ABUIKCHUC CHAPAAOB, HCTHBIC U PCMCHHBIC

nepe1avyn

[IpakTrueckue paboTHL. N3mepenne
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIIEHUS MEXIY My TSMU,
IIPOMJCHHBIMU TEJIOM 32 IOCJIE0BATEIbHBIE
paBHbIE  TMPOMEXYTKM  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBM)KEHHH C HadaJbHOU
CKOpOCThIO, paBHOW HyJ0. M3ydeHue
IBYKEHMSI IIApUKa B BA3KOM JKHUIKOCTH.

W3yyenune nBwxeHus Tena, OPOLICHHOIO

TOPU30HTAIIBHO

2.2

#iHPari## IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBbHOCTHU Tamnies.
IlepBbit 3axkoH Herorona. Muepuuanbhbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3uiuu

CHJI

223

Bropoii 3axkon HeroTOoHa M1 MaTepualbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tpernit 3akon HeroTona s

MaTCpHaJIbHBIX TOUCK

224

3akoH  BcemupHOro tarorenus. Cuna
Tsokectu. l[lepBas kocMuueckass CKOPOCTb.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHUJla TpPEHUSA  IOKOS.
Koaddunment tperns. Cumia conpoTUBIICHUS

IIpH ABVXKCHUU TEJIa B dKUAKOCTH HUJIA I'a3C

2.2.7

HOCTyrIaTeJ'II)HOG " BpaliaTCJIbHOC IBUKCHHUC

abCOIOTHO TBEPIOTO TeTa

228

MoMEeHT Cuibl OTHOCUTENBHO OCH BpaIICHUS.
[1eyuo cumel. YciioBust paBHOBECUS TBEPAOTO
tena B UCO

229

TexHuyeckue yCTpOMCTBA: MOALIMITHUKY,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTrueckue paboTsl. M3yueHue nBuxeHUS
Opycka TO HaKJIOHHON TUIOCKOCTH TIOJ
JIIEUCTBUEM HECKOJIbKHUX cuil. McciaegoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehOpMUPYEMOIl TPYKHUHE U PE3UHOBOM
oOpasme, OT BEIWYMHBI WX Jedopmaluu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBEPIIOTO TEJa, UMEIOIIETO OCh BPAIICHUS

23

#H#Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

Nmnynbc maTepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepuaabHbIX ToueK. MMmynbc cuibl u
W3MEHEHHE UMITyJIbCa Tela
35 3akoH coxpaHeHuss wumnyiabca B HCO.
o PeaktuBHOE NBHXKEHUE
233 Pab6ora cuibl
234 MoniHoOCTh CHIIEI
535 Kunernueckas  sHepruss  maTepuaibHOU
o TOYKHU. TeopeMa 0 KUHETUYECKOU YHEPTUH
IlorenumaneHas oHeprus. IloreHnumanbHas
36 JHEprus yIpyro nepopMHUPOBaHHON

MPY>KUHBI. HOTGHI_II/Ia.HBHaH SHEpIrusd TCJa

BOJIM3U TTOBEPXHOCTH 3eMIIH




HOTGHHI/IEUIBHBIG N HCIIOTCHIMAJIbBHBIC CHUIJIBI.

CBs13p pa6OTI)I HCIMOTCHIHAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKOU SHEPrUu
CHUCTEMBI Tel. 3aKkoH COXPAHEHHUS
MEXaHUYECKOHN SHEPruu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

539 TexHu4eckue yCTpOMCTBA: ABUKCHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN TACTOJIET

[Ipaktrueckue pabGoTel. W3yueHnue cBs3u

5310 CKOpPOCTEH Tel IIpU HEYyIpyroM ynape.

UccnenoBanue cBsi3u  paboOThl  CHIIBI  C

U3MEHEHHEM MEXaHUYeCKOi SHCPTUHU TCJIa

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOW TEOPUU

3.1.1

OcHOBHbIE  TOJOXEHUS  MOJEKYJSIPHO-
KUHETHUYECKON TEOPHUH. bpoyHoBckoe
newkenue. {uddysusa. Xapakrep ABHKCHUS

)48 BSaHMOHeﬁCTBHH qacTul BEIICCTBA

Mogenu cTpoeHusl Tra3oB, KUIKOCTEH U
TBEPABIX Tel U OOBACHEHHUE CBOWCTB

BCIICCTBA HAa OCHOBC 3TUX MOI[GHGﬁ

Macca wmonekyn. KonuuecTBo BemiecTsa.

[Tocrosnnas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Monens wuneansHoro rasza. OcHOBHoOeE
ypaBHEHUE MOJIEKYJIAPHO-KHUHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

AOcoiroTHas TeMIieparypa Kak Mepa cpeHei
KHUHETUYECKOU OHCPIrun TCIIJI0BOT'O
NBH>KeHUd vacTtull rasza. lllkama temneparyp

KenpBuna

VYpaBuenune Kianelipona — MeHpaeneesa.

3akoH /lampToHa




I"a30BbIe 3aK0HBI. M30mpOLIECCH] B HACAITBHOM
ra3e C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA!

u30TEpMa, U30X0pa, H300apa

Texnuyeckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[TpakTrueckue pabotel. M3mepeHue Macchl
BO3/yXa B KJIACCHOU KoMHare. ccienoBanue
3aBUCUMOCTH MEXIY napameTpamu

COCTOSIHUA pa3pCiKCHHOIO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHH:sA
DHEpPrusi TEPMOIMHAMHYECKOM CHUCTEMBI M

CoCco0bI €€ U3MEHEHUS

322

KonnuecTBo TemnoTel u padoTta. BHyTpeHHSs s

OHEPTIHUsA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Bunel Tenmonepenauu: TEIUIONPOBOLHOCTS,
KOHBEKIIUS, u3ilyueHue. TenmoéMKoCcTh Tena.
VYnenbHas TEJIOEMKOCTHL BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

324

[TepBsrit 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHue IIEpBOro 3aKOHA
TEPMOJAVNHAMUKHI K M30IIPOLECCaM.

I'paduueckas uaTEpHIpeTaus paboTh raza

3.25

TertoBble MammHbl. [IpuHIMIBL AeHCTBUSA
TEITOBBIX MaruH. [IpeoOpa3oBanus YHEPTUH
B TEIOBbIX MammHax. Kosddumment
nonesnoro gaeiictBus (mamee —  KIIJI)

terioBol MamuHbl. [ukin Kapao u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs mpomeccoB B MPHPOJIE.
Tenmnosrie JIIBUTATENIN. DKOJIOTUUECKHE

pOOIEMBI TETUIOAHEPTETHKU

3.2.7

Texnuueckue YCTPOWCTBA: JBUTaTeNb

BHYTPEHHETO CropaHus, ObITOBOM

XOJIOAUIIbHUK, KOHAUITHUOHCD




3.2.8

IIpakTnueckue paboThI. W3mepenue

YIEIbHOU TETNIOEMKOCTH

3.3

###Parf##AI'PEI’ATHBIE COCTOSHMA BEHIECBA. ®A30BbLIE

ITEPEXO/IbI

3.3.1

[TapooGpazoBanue U KOHJICHCAIIHS.
HUcnapenue u xumenwe. YaenbHas TeruioTa
apooOpa3oBaHMsL. 3aBUCHUMOCTH

TEMIICPATYpPbl KUIICHUA OT JaBJICHHA

332

AOCONIOTHAS W OTHOCHUTEJIbHAS BJIA)KHOCTH

Bo3ayxa. HacelienHslil nap

3.33

TBépnoe  Tenmo. Kpucrammmyeckue u
amopdHBIe Tenma. AHHM3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunxue KPUCTAJUIBI.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBnenne u Kpucrtammszauus. Y JejibHas

TertoTa miaBneHus. CyOaumanus

3.35

YpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuueckrne YCTpOWCTBA: TUTPOMETP U
MCUXpoMCTp, KaJIOpuUMCETp, TEXHOJIOTUHU
MOJIy4YEHHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YUCJIC HAHOMATCPpHUAJIOB, 1 HAHOTCXHOJIOTUU

3.3.7

IIpakTnueckue paboThI. H3mepenue

BJIQXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###Par#H#IJIEKTPOCTATUKA

4.1.1

OnekTpu3anus Tel. JEKTPUUYECKUI 3apsi.

JIBa BUa AIEKTPUYECKUX 3apsIOB

[TpoBoaHMKH, TUDJICKTPUKA 51

IIOJIyIIPOBOJAHUKHU

4.13

3akoH COXPAaHCHUSA SJICKTPHUICCKOT'O 3apdaa

4.1.4

B3aumopeiictue 3apsinoB. 3akoH Kynona

OnekTpuyeckoe  nosie.  Hanpsok€HHOCTB

3JIEKTPUUECKOTO OJIA. [TpuHIMn




cynepno3uiuu. JluHuM — HaNpsKEHHOCTH

SJICKTPHUYCCKOI'O I10JIA

PaGota cumim 3IIEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuan. Pa3HOCTh NOTEHIINAIIOB

[IpoBOIHUKK U AUDIEKTPUKU B TOCTOSHHOM
aNeKTpudeckoM moje. Judnektpuueckas

MPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Kongnencarop.
DNeKTpoEMKOCTh IUIOCKOTO KOHJEHCATOPA.

DHeprust 3aps>KEHHOT0 KOHJIEHCaTopa

TexHudeckue yCTPOMCTBA:  BIIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKas 3alIuTa,
3a3eMIICHHE ANIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

IIpakTnueckue paboThI. H3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

H#Par###TIOCTOSHHBIM DJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHBLIX CPEJJAX

Ycaopus CYHICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTO TOKa. MCTOYHUKM TOKa.
Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma aiig yyacTka 1nenu
423 DNEeKTPUYECKOE COMPOTUBJICHUE. Y IeTbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHoe, napajuieiabHOeE,
o CMEIlIaHHOE COEMHEHNE TPOBOHHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymias cuna (mamee — DJIC) u
427 BHYTPEHHEE  COINPOTUBJICHHE  HCTOYHUKA

Toka. 3akoH OMma nJisi MOJHOW (3aMKHYTOM)

aneKkTpudeckon nenu. Koporkoe 3ambikanne




4.2.8

ONeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTH  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPATYyPBL.

CBepXnpoBOAMMOCTh

4.2.9

DJIeKTpUYECKU TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

IToynpoBOHUKH. CoOcTBeHHas U
MIpUMECHAs MIPOBOJIUMOCTD
IOJIyIpoBOAHUKOB. CBOMCTBA p-n Mepexoa.

[TomynpoBOIHUKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanus.

DIIEKTPOIIN3

4.2.12

ONeKTpUUECKUI TOK B rasax.
CaMOCTOITEIbHEIN W HECAMOCTOSATEILHBIN
paspsn. Pa3nuuHble TUITBI CAMOCTOATENBHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckne  yYCTpOWCTBA:  aMmIEepMETp,
BOJIBTMCTD, peocrar, NCTOYHUKU TOKa,
AJIEKTpOHarpeBaTesbHbIe puoopHI,
DJIEKTPOOCBETUTEIbHBIE npudopHI,
TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIH
IUOJl, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBIN THOJ, TalbBaHUKA

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepenne DJIC ucTOyHMKA TOKAa M €ro
BHYTpPEHHET0 conpoTtuBieHus. Halmonenue

AIIEKTPOITH3a

11 KJIACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 31€eMeHTHI COAEPKAHNUS

4

OJIEKTPOAMMTHAMUKA




4.3

##HPar#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHA A

VHIYKINS

43.1

ITocTossHHEBIE MarHUThEL. B3anMopaeiicTBre

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHOE TIONIE. BeEKTOp MarHuTHOU
nHayKuud. [IpuHnun — cynepno3unuu.
Jluann marnutHOW wmMHAykuuu. Kapruna
JIMHUMA  MarHuTHOM HMHAYKUUU  TOJS

IIOCTOSAHHBIX MAarHuTOB

433

MarsuTtHO€E I0J€ NPOBOJHUKA C TOKOM.
KapTuna nuHuii nosist JJIMHHOTO MPSAMOTO
IIPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KATyIIKH C TOKOM. OmbIT
Opcrena. B3anmozeiicTBue NpoBOIHNUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOlyJIb U HallpaBJIEHUE

4.3.5

Cuna  Jlopenuma, €€ Moaynb H
HampaBjieHue. JIBHkKeHue 3apsyKeHHOU
YaCTHULIbI B OJTHOPOAHOM MAaroHuTHOM IIOJIC.

Pa6ota cunsl Jlopeniia

4.3.6

SIBrieHME NEKTPOMArHUTHOW UHIYKIIMHI

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKITUU

4.3.8

OJIC WHIYKIUU. 3akoH

JJIEKTpOMarHuTHOM nHAyKuuu Papanes

4.3.9

BuxpeBoe anexrpuueckoe none. I/C
MHIYKOIUU B IPOBOIHUKE, JBIDKYIIEMCS
MOCTYHATEeNbHO B OJTHOPOJTHOM

MAarHuTHOM II0JI€

4.3.10

IIpaBuio Jlenna

4.3.11

NHAYyKTUBHOCTS. SIBnenue

camouHaykuuu. DJIC camonH Iy KU

4.3.12

9Hepr1/1;1 MAaroiMuTHOroO IIOJIA KaTyIIKH C

TOKOM

4.3.13

DNEeKTpOMAarHUTHOE I10JIe




TexHuyeckne yCTpOMCTBA: IIOCTOSIHHBIE

MarHuThl, JJIEKTPOMArHUTBI,
4.3.14 3IIEKTPOJIBUTaTENb, YCKOpHTEIIN

JJIEMEHTApHBIX  YaCTHL, HMHIYKIHUOHHAs

neyb

IIpaxkTrueckue paboThI. N3yuenue

MarHMTHOTO TIOJS KaTyIIKH C TOKOM.
4315 HccnenoBanue JIEUCTBUSA  MTOCTOSHHOTO

Mar"gura Ha pamKy c TOKOM.
Hccnenosanue SIBJICHUS

AJICKTPOMArHUTHOW WHIYKITUN

KOJIEBAHMA 11 BOJIHBI

5.1

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarensHass cucrema. CBoOOmHBIE
Konebanus. ['apMoHMUYECKHE KOJIeOaHMS.
[lepmon, wacrora, ammumTyaa u ¢asza

KoJIeOaHu

[IpyxvHHBIA MasTHUK. MaremaTudecKkui

MasiTHHUK

YpaBHEHHE TapMOHWUYECKHX KOJICOAHUM.
Kunematnueckoe  u  AMHAMUYECKOE

OITMCaHKE K0JIe0aTEILHOrO JABHKCHU A

[IpeBpaiienue SHEpPruu npu
rapMoOHUYecKUX  KoieOaHusx.  CBs3b
aAMILTATY b KoJIeOaHMit HCXOIHOU
BEJIMYMHBI C aMIUIUTYyIaMH KoyieOaHui eé

CKOpPOCTH M YCKOPCHHS

Konebartenpupiii  koHTYp. CBOOOMHBIC
SJICKTPOMArHMTHBIC KOHGGaHH}I B
UACaTbHOM  KOJICOATEIIbHOM  KOHTYpE.
Amnanorus MCKAY MCXAHUUYCCKHMMU U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU.

®opmyna Tomcona




3aKOH COXpaHEHUs SHEPIuu B U1CAIbHOM

KoJieOaTeIbHOM KOHTYPE

BrinyxneHnbie MEXaHUYECKHE
KOJICOAaHUS. Pesonanc. Pezonancuas
KpHBasl. BrinyxeHHbie

SJICKTPOMArHMTHBIC KoJIeOaHHSI.

Ilepemennbiii  Tok. CuHYcOMOAIBHBIN

MEPEMEHHBIN TOK.

MontHocTh MIEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA W HaIIPSAXKCHUSA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepenavya u motrpedIeHue AMeKTPUISCKOM
SHEPTUM. DKOJIOTMUYECKHE PHUCKH TpHU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HSHEPTUH.
KynsTypa HCIIOIbL30BaHUsA

ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texauveckue ycTpomucTBa: ceiicmorpad,
BIEKTPUYECKHI 3BOHOK, JINHUA

aJIeKTpoIepeaayd

5.1.12

[Tpaktrueckue padotel. HccnemoBaHue
3aBHCUMOCTH NIEpUOJIa MAJIBIX KoJIeOaHU!
rpy3a Ha HUTH OT JJIMHBI HUTH U MAaCChI
rpy3a. MccienoBanue nepeMeHHOro TOKa
B nenu u3 MOCJIEI0BATEIHHO
COCIMHEHHBIX KOHJEHCATOPa, KaTYIIKH U

pesucropa

52

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnueckue BOJTHBI, YCIIOBHS
pacnpoctpanenusi. llepuox. CxopocTb
>21 pACIIpOCTpAaHEHHMs] M JUIMHA  BOJHBL
HonepeqHHe " OpOJO0JIbHBIC BOJITHBI
599 ###Par### ntepdepernus u nudpaxius

MCXaHNYCCKHUX BOJIH




5.23

3Byk. CKOpocTh 3ByKa. ' pOMKOCTB 3ByKa.

BricoTta Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CIIOBUS
I/IBHy‘IeHI/IH BHGKTpOMaI‘HI/ITHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, IPeIOMIICHUE, TOISIpH3anus,
mudpakuus, uatepdepenuus. CKopocTh

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHGHI/Ie SJICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI pa,Z[I/IOCBHBI/I U TCIICBUACHUA.
Pagnomoxarmus. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaIOLIEN Cpebl

528

TexHudeckue yCTpOUCTBA: My3bIKAJIBHBIE
UHCTPYMEHTBHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULUHE,
pajap, PpaguONpPUEMHMK,  TEIEBH30D,

anTeHHa, Tenedon, CBU-meyp

53

#HHPar##H#HOII TUKA

5.3.1

[IpsamonnHetHOE pacmpocTpaHeHue

CBETa B OJTHOPOHOM cpene. JIyu cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTPAXKEHHUS
cgeta. [locTpoeHune H300pakeHHiA B TTIOCKOM

3epKaiie

5.33

[penomierne cBeTa. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCOIIOTHBINI [oKa3areib

MMPpCIOMIICHUSA

534

Iomxoe BHYTPCHHEE OTPaKEHUE.
[IpenenbHbIid yrosl MOJHOTO BHYTPEHHETO

OTpaXKEHUS




5.35

Hucnepcust cera. CIlIOXKHBIM cocTaB

Ocnoro ceera. LlBer

5.3.6

CoOuparone ¥ paccenBarolve JHH3BI
Tonkasa ymH3a. POKYyCHOE pPacCTOSIHUE U
ONTHYECKast Cujaa  TOHKOM  JIMH3BL
IToctpoenue M300pakeHHH B
COOMpAIOIIUX U PACCEMBAIOUIMX JIMH3aX.
@opMya TOHKOW JIMH3BIL. YBEIUYCHHUE,

aBaeMoe€ JTUH30H1

5.3.7

[Ipenensr MPUMEHUMOCTHU

r€OMETPUYECKON ONTUKHU

5.3.8

WNurtepdepentiuss  cBera. KorepeHTHBIE
WUCTOYHUKUA.  YCIOBUS  HAONIOACHUS
MaKCUMYyMOB u MHUHHMYMOB B
MHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HBIX KOTCPCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus  ceera.  JudpaxkmmonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCHMYyMOB npu naJicHuN
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PaKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus ceera

5.3.11

TexHuueckne yCTpOMCTBA: OYKH, JyNa,
¢doroanmnapar, NPOEKUMOHHBIM ammapar,
MUKpPOCKOII,  TEJECKON,  BOJOKOHHAS
ONTHKA,  JAu(pakIUOHHAs  pemeéTka,

TTOJISIPOU T

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue
nmokasareJs npenomienus. MccienoBanue
CBOMCTB  W300paXeHW B  JIMH3AX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTynarsl TEOpHUU

OTHOCHUTCIBHOCTH: HHBapUaHTHOCTDH




MOAYJd CKOPOCTU CBE€Ta B BaKyyMC,

MPUHIIMI OTHOCUTEILHOCTUA DUHIITEHHA

OTHOCHUTENIHLHOCTD OIHOBPEMCHHOCTH.

6.2 3amemJieHHe BpPEMEHH M COKpalleHUe
JUTAHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsA3b Macchl C PHEPrHUEHd W HUMITYJIbCOM

6.4 CBOOOJHON 4YacCTULBL. DHEpPrus TMOKOsS

CBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

@®ortonbl.  @opmyna [lmanka  cBsA3M
sHepruu (HOTOHA C €TO YaCTOTOM. DHEpPrus

U UMITYJIbC ()OTOHA

OTtkpbiTHE 51 UCCIICIOBAHNE
dbotoaddekra. Ombiter A.I'. CroneTona.

3akoHsl hoTordexTa

YpaBHeHue DOHHIITENHA IS
dboroadpdekra.  «Kpacnas  rpanuman

dorordpdekra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

Texauveckue ycTponcTa: (OTOIIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITEI
Pesepdopna no uccinenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACIIb aTOMa

7.2.2

[Toctrynater  bopa.  U3nyuenue u
norjomieHue (GOTOHOB TIPU  MEPEXOe
aToMa C OJHOTO YpOBHSI SHEPruu Ha

apyroi. Buasl  cmekTtpoB.  Cnektp

YpOBHEH SHEPTUU aTOMa BO0PO/Ia




7.2.3

BomnHoBEIE cBoiicTBa 4actuil. BojgHBI Ae
Bpoiiss. KopnyckynsipHo-BOJIHOBOM
nyamusM. Jludpakuus 5SIeKTpOHOB Ha

KpHUCTaJIIax

7.2.4

CrioHTaHHOE U BBIHYXXICHHOC U3JTYyYCHHC.

Y CTpoicTBO M MPUHIIMIT paOOTHI J1azepa

7.2.5

TexHudeckue yCTpoNCTBa: CIIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuyeckne pabotel. Habmonenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HaOMIONEHUS U PErHCTpaluu

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PAIUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuio cocTaBa
paauoakTUBHOrO u3NMydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3Iy4eHHs.
BnusHue paauMoakTUBHOCTH Ha JKUBBIE

OpraHU3MBbI

7.3.3

OTkpplTHE  TPOTOHa U HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenOepra —
WBanenko. 3apsa aapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacnaz. DIIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa.  [amma-
U3y4YeHHE. 3aKOH  PaJHOaKTHBHOTO

pacriaga

7.3.5

DHeprus CBSI3U HYKJIOHOB B sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

SAnepuble peakuuu. JlemeHue U CUHTE3

sanep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbId

cuHre3. [IpoGiieMbl M  MEPCIEKTHUBHI




SAJIEPHOM  DHEPreTUKU. OKOJOTMYECKUE

aCTeKThI EPHON SHEPTeTUKH

7.3.8

DnieMeHTapHble  4acTullpl.  OTKpbITHE
[IO3UTPOHA. DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne yCTpOMCTBA:  JTO3UMETP,
Kamepa DBuibcoHa, SIEpHBIM pPEaKTop,

aroMHas Oomba

7.3.10

[Ipaktrueckue pabotel. HccnemoBaHue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Cospe3awmsi, spKHe

3BE3/IBI, IJTAHETHI, UX BUAUMOE IBIIKCHUE

8.2

Conueunass cuctema. IlmaHeTsl 3eMHOU
prngI. HHaHeTbI-I‘I/IFaHTBI nu ux
CIyTHUKHU, KapJIMKOBBIC TIAaHETHI. Maibie

Tena COoTHEYHOH CUCTEMBI

8.3

Comnne, d¢ortochepa u armocdepa.

CoyiHeuHast akTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTCPUCTUKU:
Macca, CBETUMOCTb, pajinyc, TeMIeparypa,
170'¢ B3aMOCBSI3b. Huarpamma
«CTIEKTPAJIBHBIA KJIACC — CBETUMOCTbHY.
3BE3apI TIJIABHOH IIOCJIENOBATEIHLHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTBY JUIS

3Bé3I[ IJIaBHOM noCaca0BaTCIIBHOCTHU

8.6

###Par###BuyTpenHee CcTpoeHuEe 3BE3.
CoBpeMeHHBIE NPE/ICTaBICHUS 0
MPOUCXOXKACHUN W 3BOJIIOLUN COJIHL[a u

3BE3. DTanbl )KU3HHU 3BE3]

8.7

Mineunbii Ilyth — Hama ['amakTuka.

CnupanbHasgs  cTpykTypa  l'anmaktukw,




pacupeneineHue 3BE3M, ra3a U IBUIM.
Ilonoxxeune wu nBuxkeHune CoiHIa B
lanaktuke. Ilnockas wu chepudeckas

MHOJICUCTEMEBI | aJlTaKTUKHU

8.8

Tunelr ramaktuk. PanguorajakTuku U

KBa3apbl. YEpHBIE ABIPHI B IAPAX IAIAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi.
3akon XaO6na. Pas0eranue rajakTuk.
Bospact u paguyc Bcenennout, teopus
Bonbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmtabHast  cTpykTypa BceneHHoi.
Meraranaktuka. Hepeménnbie mpooiemsl

aCTPOHOMUU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Guzuka. 10 knacc. Mskuies I'. 4., byxosies b.b., Corckuii H.H.; non
penakiueit [TapdpentreBoit H.A. AxuronepHoe o61mecTBo «M3narenbcTBo
«IIpocBenienue»

e Ouzuka. 11 knacc. Msakuwes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakmueii IlapdenTreBoii H.A. AxkumonepHoe o6mecTBo «M31aTenbecTBo

«IIpoceemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






