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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUI K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3yapTaThl  OCBOEHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (PU3HKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNUE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MIO3HAHUS TIPU BHITIOJTHEHUN UMHU YUY€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
psI uaeh, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHILIUIBI €70 OCTPOEHUS.



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

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MNOTEHIHala (U3NYECKON HAayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npeanoaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN WM3YYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOJOTIOIb30BaHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlst 6a30BOro ypoBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObETUHEHBI B OOMIMUNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bolgenenre B yKazaHHOM MepeyHe Ja0opaTopHbIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHMPOBAHUS M OCHalleHHus KabuHeTta ¢usuku. [Ipu
TOM OO0EcreunBaeTcsi OBJaJCHUE OOyYaromMMHCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE H3MEPEHHUs, MCCIEAOBAaHUSA 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U
MOCTAaHOBKY OIIBITOB 110 MIPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNsieTCsl peIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
duznyecKkoil MOAENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YUYCHHbIE 3aKOHBl U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U WHTEIpUpYys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha
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OOBsSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUW W MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BhIOOpa (U3UYECKON MOACTH IS CUTyallMdl IMPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ Tpedboanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mpoiecca 0a3oBbld ypOBEHb Kypca (M3HKKM Ha YPOBHE
cpenHero ooOmero o0pa3oBaHUSl JTOJDKEH H3Yy4aThCsl B YCJIOBHUAX MPEAMETHOTO
kaOuHeTa (PU3MKH WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE 10
bu3HMKe yUSeHUYECKHUX MTPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCTpalluOHHOE  00OpyJI0BaHHE (DOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUM W  TPOIECCOB, AMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHUH.

JlaGopatopHoe o00O0Opy/IOBaHUE [JII YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxci. TeMaThuyecKue KOMILUIEKThI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PUUKHU B 00IIIEM 00pa30BaHUHU SIBIISIIOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHS OOYy4YalOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUpOBaHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa U3yueHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHUS C HCIOJb30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PO (PUBUKU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3aa4y B

npoIiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAsl MEXAHHWKY, MOJEKYISIPHYI0 (UBHKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPOPU3HUKHY;



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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEENIECHNS IOCTOBEPHOCTH MOTYUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YYUTEIb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKXAHUE OBYYEHUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporieccoB. HayuHble THMOTE3bI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W I1U(POBBIE H3MEPUTEIbHBIE MTPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHUE MaTepUuajbHOW TOUKH, UX MPOCKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa 11t
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CkodibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcCH BpauleHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrHUsl. [ToTeHnuuanbHas SHEPTUs YIPYTro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MeHnaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE W3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U CIOCcO0bI €€ n3mMeHeHus. KonruecTBo TemoTel U pabota. BHyTpeHHsIs
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammHax. KoadduimeHT moae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.
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TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAULMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPTUH (TeMIepaTyphl) Tela Npu Terionepeiaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopHble Tena. AHA30TPONHMS CBOWMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmronenue HarpeBaHust U MJIaBJI€HUS KPUCTAITIMYECKOTO BEUIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3anus Tea. DIEKTpUIecKuil 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsIiOB.

[IpoBOAHUKHM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn
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CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDNEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOpa.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

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

DNEKTPOABMKYILAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " IpUMECHass  MPOBOAUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.
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OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABMKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kjacce OoCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4yHbIH (aKkT, rumoresa, (uanyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,
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DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKIMW. KapTWHa JMHWUKA MAarHUTHOM WHIAYKLIHMM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHuTHOIO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBue NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. ODJIEKTPOABMKYILIAS CUJa MHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUK OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3y4yeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 2JICKTPOMArHUTHON MHIYKIIHH.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, ammiuryga v (aza xoieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUu B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSI.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTUYECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpum mMocCiIeOBAaTENIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NIOCIIEA0BATENBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHus | JuiMHa BOJHBL [lomepeuHble W MOpPOJOJBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B anexkrpomaruutHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBHIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pamnookaus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHruYecKue YCTpONCTBAa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTBI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOGmromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmtonenue narepdepeHnnu u 1udpakium MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yros IOJHOIO
BHYTPEHHETO OTPAKECHUS.

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

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
paccenBaromux JuH3ax. opmysia TOHKOM JIMH3BL. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
INIABHBIX ~MAaKCMMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHu4ecKkue yCTpPONCTBAa M MPAKTHUYECKOE NPUMEHEHHME: OYKH, JIyNa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopkI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300pakeHUM B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenne natepdepeHIy CBETA.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.
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[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.
HaOnronenue noysipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol
N3Mepenue rnokasaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTsl criennanibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU U COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MacChl C JHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiinmreitHa s Gorodrddexra. «KpacHas rpaHuia
dbotorddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuuecKue YCTpOICTBA M MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuMK, coHEUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMTHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YpOBHEW 3HEPTUM aTOMa BOJAOPO/A.
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BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaTu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue mmHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul
HaOmronenue muHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paaroakTuBHOCTH. OTBITHI Pe3epdopaa no onpeneneHuo coctaBa paguoakKTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTtonbl HAOMIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHUUECKOE NMPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YaCTHIL.
Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Ortarnbl pa3BuTUs acTpoHOMUH. [IpUKIagHOE U MEUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIA W 3BE3.
3BE3/IbI, X OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajbHBIA Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeukToBOE M3ITydEHHUE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPE/IeNICHHUs MOJI0XKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIO MOJIYIIAPHS U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, mianet, Mineunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJILHOM M ATUYECKOM cpepax eaTeTbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKH 1
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, POJib (PU3HUECKOU TEOPUU B
(bopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KApTUHE MUPA, MECTO (PU3UUECKOM
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, (Quznueckas BeIWYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHE CHCTEMBI YpPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbI U MX MPOEKUMWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOM MPUPOJE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUINYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3eMJIM, 3aJIEKHM MarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOCCICUHUTh JOCTIKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OIBITA U ONbITA JACATEIBHOCTH B IMPOIECCE peaan3aliid OCHOBHBIX HAIlPaBICHUHN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBECYECKMX T'YMAaHUCTHUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJICMCTBOBATH C COUAIIbHBIMU HMHCTUTYTaMH B COOTBETCTBUHM C
X (YHKIIUSIMHA U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM JIESITEIIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIICHUE K TOCYJApCTBEHHBIM CHMBOJIaM, JOCTH>KEHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBHON IEesSTENIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIBHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBHITIOIHATH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAIBLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;
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BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIJIS I0Ka3aTelIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHMHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHMS B pPa3lIMUHBIX (opmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;
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pacrmo3HaBaTh MPEANOCBUIKM  KOH(PIUKTHBIX CUTyallMd W CMAT4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C y4&€TOoM 0OmIuX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JACcTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpMyIHMpPOBaAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacuupsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;
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BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJNbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHus;

YMETh OLIGHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUA MO UX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI WU apryMEHTbl JPYIMX IpU aHaJU3€ pe3yJbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpPU aHalu3e pPe3ybTaToOB
JeSITEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nporecce nocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOTPAMMBI 110
bu3uke Id  ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOydarouiuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, IpeInoararomn
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUS Pa3BUTHA COOCTBEHHOW 3MOLMOHANIBHOU cdepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHME, CIIOCOOHOCTh AaIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALIMH, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCTexy, ONTHMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YUYUTHIBaTb €ro MpH OCYIIECTBICHUH OOUICHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIOIINX CITIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniry o6yuenus B 10 ki1acce nmpenMeTHbie pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKA, MHEPIIUaIbHAs CUCTEMa OTCYETA, AOCOTIOTHO TBEPOE TEJIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsJl IPU pelIeHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOOJIHOE TIaJIeHUE TeJ, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddys3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX Tel,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
UCIIApEeHHE, KOHJCHCAIMS, IUJIABJIICHUE, KPUCTAIIU3AIUs, KUIICHHE, BIAXXHOCTb
BO3/1yXa, MOBBHIIICHUE JIABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPHITOM COCYIIE,
CBSI3b MEXY IapaMeTpaMM COCTOSHHS Ta3a B M30MPOIECCaX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPsiJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOIO JBUKCHHS MOJIEKYJI, CpeIHEKBaApaTHUHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECCKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUI CMBICT HCIHOJIB3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHHUsS HWMITYJIbCa,
MPUHINAN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOUM TeMmepaTypoi, NMEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIMH, IPUOOPOB M TEXHUICCKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHMS B MMOBCEIHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOIr0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPE/JIOKEHHOTO 000pY0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YNBTATHI NOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUE
Ta0NHIl U TpaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoaAuMble IJis €€ pelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YUEOHBIX 3a/1a4 COBpPEMEHHbIE HTHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHON WHGOPMAIMK, TOJMYYEHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyYaeMyto HH()OPMAITHIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpallleHHH ¢ TpUdopaMu U TEXHUUECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJJAHUPOBATh JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (UBHMYECKUX MOJIEIICH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIIeHUU (HU3UIECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUNUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JUHEWYAaTOr0 CHEKTpa aromMa BOJOPOJA, E€CTECTBEHHAs W HMCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HANPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEd, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsijl M CWiIa ToKa B IIpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHHIIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMH BETUUMHAMMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChI, HUCIOJIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TPABWIBHO TPAKTOBaTh (PUIMYECKUNA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMU,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOICCCHI U SBICHUS, UCIIONB3YS (PU3HUCCKHEC
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUU, 3aKOH TPSIMOJUHEHHOTO PacpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE OJWHIITEHaA mia Pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMclia, MocTynatkl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIpEJICIISITh HAMIPABJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, cuJibl Amriepa u cuiibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUUW W
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPU ITOM
dbopmyHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YUeOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYA0BaHUS, POBOIUTH ONBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICIOBATh 3aBUCUMOCTH (PM3MYCCKUX BEIMYUH C UCTIOJb30BAaHUEM TTPSMBIX
W3MEPCHUI: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIBTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOJII01aTh MpaBmiia 0€30MacHOTO TpyJa MPHU MPOBEIACHUN HCCIEAOBAaHUMN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4YeOHO-UCCICNOBATEILCKOW W IMPOCKTHOM
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JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaueHUs (PU3NUECKOI BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATD JIOTHYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCTIOJIb30BAaTh MIPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHbIC NH()OPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUSA, UHTEPIIPETALIUNA U TPEICTABICHUS
y4eOHOW UM HAay4YHO-TIONMYJIApHOW HH(GOpMalMyU, MOJYYEHHON W3 pa3iINyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOT0 MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUZHUKE B MOBCETHEBHOW MKU3HU ISl
oOecrieueHus: OE30MaCHOCTH TPU OOpalleHUd ¢ TPUOOpaAaMU U TEXHHUUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
TOBEJICHUA B OKPYKaKOIIEH Cpee;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacHperensiTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
. 1
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [JOK

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

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&fg;grouﬁfﬂcwc
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

34



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

35



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie I[IpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa 0 IpUpO/IE.
1 H 4 PHpo 1 bubmuoreka [IOK
AYHAHPIC METOJRT HOSHAHMA https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B
(GhopMHPOBaHUK COBPEMEHHOMN bubnnorexa [JOK
2 . 1
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnnyeckoe IBUKEHUE.
OTHOCUTENBHOCTh MEXAaHUUECKOTO
3 »kenus. [lepemerenre 1 1 bubmmorexa [TOK
AIBHORCHHA. HICPEMCTIEHHC, https://m.edso00.ru/ff0c3508
CKOpOCTb, ycKopeHue. CtapToBas
JIMarHOCTHKA
4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmmnoreka HOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bu6muoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.
7 I[p ve MaTe I[I/IaJIL,HOI?I TOYKH TI0 1 bubnmorexa LHOK
BIDKEH
e p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
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[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetuii 3akoH HeroToHa niis bubnnorexa [JOK

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

11 Tsokectu. [lepBas kocMHudeckas bubmmorexa [IOK

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

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia CONpOTUBIICHUS PU bubmuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoOe U BpamareabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TEIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUAIIbHBIX TOYEK. bubnmnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas OHEPIUia

37
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MatepHraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

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

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

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

19

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

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEI

23

24

25

Macca monekyn. Konuuectso
BemectBa. [locTtostnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temneparyp
Lenbcus

HUneanpuserii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knanelipona

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

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpamMH COCTOSIHUS
Pa3pEIKEHHOTO ra3ay

W3onpoueccsl B M€aIbHOM ra3e U
uX rpapuyuecKoe mpecTaBIeHue

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

30

BryTtpeHnHss 3HEprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menennsa. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tenonepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

KonndecTBO TEIIIOTHI Ipu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢c36
poriecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6muoteka [JOK
€ro NPUMEHEHHUE K U30ITPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeobGparumocTh mporieccoB B
34 npupoze. Bropoii 3akon bubmorexa LIOK
PHPOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIUIOBOM MaIlINHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTMYECKUE TTPOOIEMBI
TETUTOHEPTETHKHU
O06oO0maromuii ypox
38 «MOJ‘II:K JII: Hazrzbmnka OcHOBBI bubmorexa LOK
yp ’ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKIY
KonTponbHas pabora no teme
39 «Monexynsprast pusuka. OCHOBBI 1 bubmorexa [TOK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuorexa [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOCOoII0THAS U OTHOCHUTEILHAS
41 BIAXXKHOCTH BO3ayxa. HachIIeHHbIH bubnnorexa [JOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Temo. Kpucrammmdueckue u
PA P but6mmoreka [IOK
42 amopdHbIe Tena. AHU30TPONH

CBOMCTB KpUCTAJLIOB. JKujakue

https://m.edsoo.ru/ff0c65f0
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Kkpuctajibl. CoBpeMEHHbIE
MaTepHabl

[InaBnenue u KpucrauM3anus.

bub6nmoreka [IOK

43 Vv .
JICHHA TCILTOTA TABICHHA https://m.edsoo.ru/ff0c6708
CybOnumarust
bub6nmoreka IIOK
44 vy 0
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3zanus Tei. JNeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHU, TUIIEKTPUKH U
46 n(];)n H’HOBO HIfKI/I 3a1ff))H Bubmiorexa OK
yHpoBoa ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AJIEKTPUUECKOTO 3apsia
BsaumonelicTBue 3apsiioB. 3aKOH
47 K JIOHaHToqeqHLIﬁI;JIHexT NYECKUH bubnmorexa HOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB IEKTPUIECKOTO
48 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
JJIEKTPUYECKUX TOJIeH. JInHNn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTHIeCKOTO
49 moust. [Torenman. Pasnoctn bubmmorexa TIOK
) ’ https://m.edso0.ru/ff0c6f00
[MOTEHIMAIOB
TIpoBOAHUKH U TUDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM nolle bubnnorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 Onexktpoémkoctb. Konnmencarop bubmmorexa [IOK

https://m.edsoo.ru/ff0c7126
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DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

54

55

56

57

58

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
armapara, CTpyMHOr0 IIpHHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
yJacTKa Ienu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenuna

3akoH OMa AJid MOTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabora
«M3mepenne D/1C ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0
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59

PesepBHbIil ypok. KoHTpoabHas
pabora 1o Teme "DIeKTpoIuHaMHUKa"
/ Beepoccuiickast IpoBepoYHas
pabora

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

60

O06o0mmarmui ypox
«ONeKTpoANHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
temrneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITY4YKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTb.
CaolicTBa p—N-niepexoja.
[TomynpoBOIHUKOBBIE TPHOOPHI
DNEKTPUYECKUH TOK B pPacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTpoan3

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENBHBIN pa3psil.
Monnus. I1ma3ma

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c82ba

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

66

DnekTpuueckue npuOopsl U
YCTPOMCTBA U X MPAKTUYECKOE

43

but6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc
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npuMmeHnenue. [IpaBuia TeXHUKH
0€e30I1aCHOCTH

KonTtponbHast pabora o Teme

«Qnexrpocraruka. [locTosHHbII bubnuoreka [JOK
67 . 1 1
ANEKTpUYECKU TOK. TOoKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»
PesepBuslit ypok. O0o0marommii bubnnorexa [JOK
68 1
ypok o TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
Jlj;-n Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fd[:;:EHHH :)Ig:al;gizlfenbﬂme
padoThI padoThI pecypen
[TocTostHHBIE MATHUTHI M UX

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MaruauTtHoe 1noJje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yueHue

3 MarHIETHolso noiﬂ KaTy'IHKI/IyC 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«Hccnenosanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBHKYIIYIOCS 3apSKEHHYIO 1 bubnnorexka [JOK

yactuily. Cuna Jlopenia. Pabora
cusl JlopeHna

45

https://m.edsoo.ru/ff0c9df4
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DJNIeKTpOMarHuTHasE MHYKIIUS.
IToTok BeKTOpa MarHUTHOM
uaaykiuu. 2J1C nHaykiuu. 3akoH
AIEKTPOMArHUTHOW UHIYKINH
®dapanes

JlaboparopHas pabota
«MccnenoBanue siBICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

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

NuaykTuBHOCTSB. fBIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISL KaTYIIKH C TOKOM.
DIIEKTPOMAarHUTHOE I0Je

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

TexHu4eckue yCcTporucTBa U UX

MMPUMCHCHHUC: ITOCTOAHHBIC MAaIrHUTHI,

SJICKTPOMArHMThl,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTHUII,
WHAYKIOUOHHAA I1€Yb

10

O6o0matromuii ypok « MarHuTHoe
noJie. DIIeKTpOMarHuTHas
WHTYKITUS

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

11

12

KonTponbhas pabota no teme
«MarnuTHoe 1noe.
BHCKTpOMaFHI/ITHaﬂ HUHAOYKIOUSD

CBo06o1HbIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KoJieOaHus. Y paBHECHUE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

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

46



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

TapMOHUYECKHX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTHU
neproja MajbIX KoJIeOaHHid rpy3a Ha
HHUTHU OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

KonebarenbHbIil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BeIHyX1eHHbIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbbh86

17

IlepemeHHBIH TOK.
CunycouanbHbIA TEPEMEHHBIN TOK.
MoniHoCTh IEPEMEHHOT0 TOKA.
AMIUTATYTHOE U JIEHCTBYIOIIEE
3HAYEHUE CHJIBI TOKA U HAMPSIKEHUS

47

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34
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18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

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

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MOBCEAHEBHOM
KHU3HU

21

MexaHn4yecKue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTb pacnipocTpaHeHUs U
JIvHA BoJIHbL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

23

24

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

ONEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
3JIEKTPOMAarHUTHBIX BOJIH

HpI/IHI_II/Il'[BI paanuoCBiA3U U
TeaeBuaeHus. Pa3Burue CpCACTB
cBs3U. Paguonokamus

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas pabora «Konebanus u
BOJTHBI»

48

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



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

[IpsimonurHENHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuorexa [JOK

26
Todeunslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe
28 BHYTPEHHEE OTPAKEHUE. bubnuoreka [IOK
[IpenenbHbIi yroa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MOKa3aTelIsi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxeHuit
30 B uH3e. @opMyJsia TOHKOM JIMH3BI bubmmorexa [OK
+ FOPMY ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue cBOKCTB
M300paXKEHUI B TUH3AX)
Hucnepcus cBeta. Cll0KHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habnronenue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxius bubnuorexa [IOK
33 N
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

HOJIHpI/ISaI_II/ISI CBCTa

49

https://m.edsoo.ru/ff0cf02e
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OnTuueckue mpuOOPHI U YCTPOKCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMEHEHUS
['paHuUIIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH. bubnmoreka [JOK
36 .
[TocTynartel cienuanbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE bubmmorexa LIOK
AHOBP ) o https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJIbC
38 peNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Konrtponbnas padora «OnTuka.
39 OCHOBBI crIeIIMaTBHON TEOPUHU 1 bubmmorexa [JOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®otonsl. opmyia [1nanka. bubnnorexka [JOK
OHeprus ¥ uMILysbc GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE Eu6 LIOK
nonmoTexa
41 .0 A.T.
Poroopera. OnbIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
42 SﬁHmTegﬂa nqs)l(b(bommb(gema bubmmorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
HaBnenue cera. OnwiTh [1. H. Eu6 OK
43 JlebGeneBa. XMMHYECKOE NEUCTBUE nbmorexa L

CBCTa

https://m.edsoo.ru/ff0d04a6

50
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TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44 dboTo31eMeHT, GOTOATIUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo teme « 3J€MEHTBI bubmuorexa [JOK
KBaHTOBOW ONTHKI https://m.edso0.ru/ff0d0302
Monens atoma TomMcona. OTBITE

46 Pesepdopna no paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactull. [lmanerapuas moaens atoma
bubmuorexa [JOK

41 Hocrynatst bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u nornouieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS 3HEPTrUM Ha APyroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoins. KopnyckynspHo- bubnuoreka [IOK
BOJTHOBOM yanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmoreka [JOK
ONPEIEIECHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
pPaauoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydyeHus. Bausaue

pPaaAOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBbI

51
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52

OTKpeITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacmna.
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnaj. 'amma-u3inydenue

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

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbiid
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE aCIIEeKThI SIAEPHON
SHEPreTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHbIe YacTullbl. OTKPBITHE
No3uTpoHa. MEeTOo bl HAOIIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEHTaJIbHbIE
B3auMoaercTBHUA. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

DTanbl pa3BUTHS ACTPOHOMUH.
IIpuknagHoe 1 MUPOBO33PEHYECKOE
3HAaYEHHUE ACTPOHOMMHU. Bun
3BE3qHOTO Heba. Co3Be3usl, IpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nemkenne. CoaHeyHas cHCTeEMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE371

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

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
MOCJIEN0BATEIBbHOCTH. BHyTpeHHEE
ctpoenue 38&31. CoOBpeMeHHbIE

52
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MPEICTABJICHUS O IPOUCXOXKICHUH U
sposronuu CoJIHIA U 3BE3 ]

58

Mineunsiii [Iyte — Hama
lNanaktuka. [lonoxxenue u nBUKEHNE
Counnua B INanakrtuke. ['anakTuky.
UYéEpHble AbIPHI B sIpax rajJakTHK

59

60

61

Bcenennas. Pas0Oeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemiennsie mpo6ieMsl
aACTPOHOMHUHU

KonTponbhas pabota «dneMeHTb
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Pons dpuszuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIMATIbHOM 1
ATUYECKOHN cdepax AeaTeTbHOCTH
YyelloBeKa

63

O6o06matomuii ypok. Pons u mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopun B
(bopMUPOBaHUHU MIPENICTABICHUN O
buznyecKoil kKapTuHe MUpa

53




65

66

O6o6mmarmuii ypok. Mecto

buznyecKoil KapTUHBI MUpPA B

o01eM psiy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUNA O IPUPOIE
PesepBHbIi ypok. MarautHoe 1nose.
DNeKTpOMarHuTHAsE MHYKITHS

67

68

OBIIEE KOJIMYECTBO YACOB I1O

PesepBubriit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU 1
OTHOCUTEJIBHOCTH

Pesepnblit ypok. KBantoBas ¢usuka.
DneMEeHThl aCTPOHOMUU U 1
acTpou3uKu

68 4

ITPOTPAMME

54

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784
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B ¢denepanpHBIX W pETMOHAIBHBIX MPOIEAYpaX OIEHKA KadecTBa
oOpa30BaHUs HCIOJB3YETCSA TEpPeueHb (KOau(puKaTop) paclpeaeIiCHHBIX 10
KJlaccaM TMPOBEPAEMBIX TpeOOBaHWII K pe3yJibTaTaM OCBOCHHS OCHOBHOU
o0pa3oBaTeabHON TPOrpaMMbl CpeIHEro oO0IIero oOpa3oBaHUS U DJIEMEHTOB
conepkaHus o (pusmke.

IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl CPeTHET0 00IIero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TpUMeEpax pojidb U MecTo (U3HKU B
101 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKU U TEXHOJIOTU, B MPAKTUYECKOMN AEATEIIbHOCTH

Jmonen

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS N3yUYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHalibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIIOTHO
10.2 TBEPAOE TEJI0, UICAIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYEHHBIN DJIEKTPUUECKUH 3apsii — IpH PELICHUU

buznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (Ipouecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIleCTBA M DJJIEKTPOAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABM)XEHUE, CBOOOAHOE MaJieHHue
TeJ, IBWKEHUE IO OKPY>KHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TE,
10.3 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEéMa TeJl NpU HarpeBaHUU
(OXJIa)K€HUN), TEIIOBOE PAaBHOBECHE, MCIIAPEHUE, KOHIEHCALus,

IJIaBJ€HUE, KpUCTA/UIM3alMs, KHUIIEHHe, BJIaXKHOCTh BO3/yXa,

MOBBIIICHWE JaBJICHMS] ra3a MIpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXIy [apaMeTpaMu COCTOSIHHMA rasza B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnucelBaTh MEXaHHYECKOE ABWIKCHUC, MUCIIOJIb3YyA (I)I/I3I/I‘-ICCKI/IC

104 BEJIMYMHBI: KOOPAUHATA, ITyTh, IEPEMELIEHHUE, CKOPOCTh, YCKOPEHHUE,

macca TC€jla, CHJIa, HUMIIYJILBC TEJIa, KHHCTHYECKad OHEPTIHs,

MMOoTCHUUAaJIbHAasd OSHEPTHd, MCXaHUYCCKaA pa60Ta, MEXaHHU4YCCKas
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10.5

10.6

MOIIHOCTh; TNPH OMHMCAHUHM MPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICI HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W EAUHMIIBI,
HaXOAUTb (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BETHUUHY

C ApYI'MH BCIWYNHAMHA

OnuceiBaTh W3y4EHHBIE TEILUIOBBIE CBOMCTBA TEI M TEIJIOBBIC
SBJICHUS, HUCIOJb3ys (U3MUECKHE BEJIMYMHBL: JlaBlIeHHE Ta3a,
TEMIIepaTypa, CpedHsAs KHUHETHYecKash DJSHEpPIUs XaoTUYECKOro
JIBV)KCHUS MOJIEKYJI, CPEIHEKBAJAPATHUYHAS CKOPOCTH MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 GUIMEHT MO0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTels; IpH
ONHMCAaHWW  TPAaBWIBHO  TPAaKTOBaTh  (DU3MUECKUH  CMBICI
UCIIONIb3YEMBIX BEIIMYMH, UX O00O3HAYEHUS W E€IMHUIBI, HAXOIUTh
(GopMyIibl, CBSA3BIBAIOIIME JAHHYI0 (U3NYECKYIO BEIMYHHY C

APpYTUMH BCIIMYNHAM

OnucelBaTh M3y4YEHHBIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA W
DIIEKTPUYECKUE SBICHHUS (IPOIECCHI), HCIONB3YS (U3NIECKHE
BEJIMYUHBL:  JJIEKTPUYECKUHA  3apsl,  DJIEKTPUYECKOE  MOJe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHUU  IIPABUJIBHO  TPAKTOBAThH busuueckuif  cMbICH
UCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHUS U €AMHMIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOLIUE JaHHYIO (U3NYECKYIO BETMUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

10.8

AQHATM3UPOBATh (PU3UYECKUE TIPOIECCHl W SIBJICHUS, HCIIONB3Ys
¢u3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TATOTeHus, |,
I1 u 11l 3akonb! HBIOTOHA, 3aKOH COXpaHEHHsI MEXaHUUYECKOW SHEPTHH,
3aKOH COXPaHEHHS HMITYJTbCA, IIPHHIIUT CYTIEPIIO3UITUH CHII, IPUHITHIT
pPaBHONPABUSl HWHEPIHATBHBIX CHUCTEM OTCYETA; MOJIEKYJSPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHHUS BEIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b
CpelHel KMHETHYECKOW SHEPTHH TETUIOBOTO JBIDKEHHS MOJIEKYI C
a0COJIIOTHOM TEeMITepaTypoH, TIEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsijaa, 3akoH KynoHa; npu sToMm
pas3nnyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH
OOBACHATH OCHOBHBIE NMPHUHLUIMBI ACUCTBUS MAaILIMH, NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; paszluyaTh YCJIOBUA HX O€30MacHOTo

HCIIOJIb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BrmomaaTh OKCIICPUMCHTEI 110 UCCIICTOBAHUTIO (1)H3PI‘-IGCKI/IX SIBIICHHI

N IIPOHEeCCOB € UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX HSMCpCHHﬁ;
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pu 3ToM (HOpPMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IIPEIUIOKEHHOTO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

10.10

10.11

10.12

OCyIJ_IeCTBJISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIIMYHH, IIPpU 3TOM BI)I6I/IpaTB OIITHUMAJIbHEIN CIIOCO0 U3MEPCHUA U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MeXAy (GU3NYECKUMU BEIMYUHAMU C
UCIIOJIb30BAHUEM IPSMBIX HM3MEPEHUH; IPH 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DMKCHPOBATh pE3yJIbTAaThl MOJYYCHHOW 3aBUCHMOCTHU
(bu3nYeCKUX BETUYHH B BUI€ TaOIUI] U TpaUKOB, 1e1aTh BHIBOJIBI IO

pe3yjibTaTaM UCCICAOBaHUA

CobOmoate mpaBwiia 0e30MacHOro TpyJa TMpU  [POBEIECHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOTro »SKCIIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM JEATEIIBHOCTH C MCIIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYIOBAHUS

10.13

Pemrate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NYECKON MOJIEIBIO,
UCMONb3ysl (hPU3MYECKHE 3aKOHBI M MPUHLUIBI; HA OCHOBE aHalu3a
yCIOBHS 33Ja4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nveckre BeMWIUHBI 1 (POPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOAWTH pacu€Tbl M OLEHUBAaTh pPEAJbHOCTh IOJYYEHHOTO

3HA4YCHUA (I)I/I3I/I‘leCKOI\/'I BCIIMYHUHBI

10.14

10.15

10.16

10.17

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpAanBaTh JJIOTHYCCKH
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOfI Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonb3oBaTe MpHU pelIeHUMH Y4YeOHBIX 3a/7ad COBpPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMM JJsl IMOMCKA, CTPYKTYypHUPOBAHMUS,
MHTEPIIpETallMi U TPEJCTaBICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIN3UPOBATDH MMOJIYy4YaCMYIO I/IH(I)OpMaI_II/IIO

[TpuBOANTE MpUMEpPHI BKJIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KUKE B MOBCEIHEBHOMN
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
3I0pPOBbSI M COOIOJIEHUST HOPM DKOJOTHYECKOTO TIOBEIEHHUS B

OKpY’KaIOIIIEeH cpene
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10.18

PaboTaTh B rpymnie ¢ BHITOJHEHUEM Pa3IMYHBIX COI[UAIBHBIX POJIEH,
IUIaHUPOBATh  pabOTy TIpyINIbl, paLUOHAIBHO pacHpenessiTh
00s3aHHOCTH M IUIAHUPOBATh JIEATEJBHOCTh B HECTaHAAPTHBIX
CUTyalHsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKJIOI'0 U3 YYaCTHHUKOB

IPYNIBl B pelIEHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMOHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
(hOopMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIIBHOCTH

J'IIO,Z[GIZ, OCJI0CTHOCTh U CAMHCTBO (I)HSquCKOfI KapTUHbBI MHUpPa

11.2

11.3

Y4uThIBaTh IPaHULBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJEIIEH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsijl, siAepHasi MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢uznveckue siBjaeHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB DIIGKTPOJAMHAMUKM W  KBAHTOBOH  (U3HKH:
AJIEKTpUYECKass MPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHUTHOE  JEWCTBUSA  TOKAa,  B3aUMOJICHCTBME  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJAHWK C TOKOM H JIBIDKYIIUHCS 3apsj, SJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe, TpeJoMIIeHHue, UHTepdepeHus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(botorddexT), cBeTOBOE NaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HCKYCCTBEHHas

pPaanOaKTUBHOCTDb

11.4

OmnuceiBaTh W3yYEHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MAarHUTHBIE, ONTUYECKHUE, ITIEKTPUUECKYIO TPOBOAUMOCTD PA3JIUYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
bU3MYEeCKue BENMYMHBI JJICKTPHUUECKUH  3apsi, Cuila TOKa,
JNEKTPUYECKOE  HAIPSIKEHHE, DJIEKTPUYECKOE  COINPOTHUBIIEHUE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTHUBHOCTb KaTYILKH,

SHEPTUA SJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora

59




KoJIeOaHUH B KOJIeOAaTEIbHOM KOHTYPE, 3apsi/i U CHJIa TOKa B IpoIecce
TapMOHUYECKHUX  O3JEKTPOMAarHUTHBIX  KoJeOaHWi,  (oKycHoe
paccTosiHUE M ONTHYECKAas CWJIA JIMH3BI; NPU ONMCAaHUH MPaBUIBHO
TPAaKTOBaThb (PU3MYECKUI CMBICI HCIOJNb3YEMBIX BEIMYMH, UX
0003HaueHHUsI W EAMHUIIBI; YKa3blBaTh (OPMYIIbBI, CBA3BIBAIOIINE

JAHHYI0 (PU3UYECKYIO BETUYMHY C IPYTHMHU BEIUYMHAMHU

115

11.6

OnuchiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI,
UCTIONB3YS (prU3MUecKre BETUYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETAa, SHEPIUs U UMIyJbC (OTOHA,
[IepUOoJ MoJIypacnana, SHEPrus CBA3M aTOMHBIX A1€p; IPU OIIUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3UYECKHH CMBICT  HCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYEHUsS W EIUHUIIBI;, YyKa3blBaTh (OPMYIIHI,
CBA3BIBAIOIIME JAHHYK (U3MUECKYI0 BEIMYUHY C JPYTUMHU

BCIMYMHaAMH, BBIYHUCIATh 3HAYCHUC CI)PI3I/I‘IGCKOI>'I BCINMYHUHBI

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SBJICHHS, HUCIOIb3YS
¢u3nvecKkue 3aKOHBl M NPUHLOMIBL 3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U TapajyIeIbHOTO COCIUHEHHS IMPOBOJIHUKOB,
3akoH JIxoyns — Jlenna, 3aKkoH 3J€KTPOMarHUTHON MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAXKEHHS CBETA,
3aKOHBI MPEJIOMJIEHUS CBETa, YypaBHEHME OWHINTEWHa IS
doToaddexra, 3aKOH COXpaHEHHUS DHEPTUU, 3aKOH COXpAHEHUS
HMMITyJIbCa, 3aKOH COXPAHEHHUs DIIEKTPUUYECKOrO 3apsAna, 3aKOH
COXpAaHEHUsT MaccoBOrO 4Wcia, TmoctyidaTtel bopa, 3akoH
paaMOaKTUBHOIO paclaja; TMpu OTOM pa3iandaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BHIPAKEHHUE U YCIIOBUS

(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

11.7

11.8

11.9

OHpCI[CJ'ISITI) HaIlpaBJICHUEC BCKTOpa HWHAYKIHMK MAarHuTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CUJIbI HopeHua

CTpOI/ITB n  OIIMChbIBATh I/1306pa)KCHI/IC, co3aaBacMoO€ IINIOCKUM

3€pKajOM, TOHKOW JINH301

BBINONMHATE SKCIIEPUMEHTHI 110 HCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCHOJB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIIHPOBaTh NMpolieMy (3agady) U TUIoTe3y y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  HPEATIOKEHHOTO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

11.10

OCyIJ_ICCTBJI}ITB nNpsAMbIC W KOCBCHHBLIC UH3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX
BCJIIMYHMH,; IIPU 5TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MEPCHUA U

HCITIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHHfI
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11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (PM3UUECKUX BEIMYMH C UCIIOIB30BAaHHEM
OpsIMBIX M3MEPEHUIN; NPU STOM KOHCTPYHUPOBaThb YCTaHOBKY,
bukcupoBaTh pe3yNbTaThl MOTYYECHHONW 3aBHUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TPapUKOB, €JIaTh BBIBOBI 110 PE3yJIbTaTaM

HUCCICI0BaHUA

CoOmtomaTh mpaBuiaa 0€30MaCHOrO TpyJda TP TMPOBEIACHUU
UCCIIEIOBAaHUI B paMKax Y4eOHOTrO OKCIIEpUMEHTa, Yy4eOHO-
HCCIIEA0BATENBCKON U IPOEKTHOU AEATEIBHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a60paTOpPHOro 000pyA0BaHUS

11.13

11.14

11.15

11.16

Pemarp pacu€rHble 3a1a4u ¢ SIBHO 3aJlaHHONM (DU3UYECKON MOJIENbIO,
UCTIONB3Ysl (PU3MUECKHe 3aKOHBl M MPHUHIIMIIBI; HA OCHOBE aHAlIM3a
YCIIOBUSL 3aJadd  BBIOMPATh (PU3UYECKYID MOJICIb, BBIICIATH
(bu3HYECKrEe BETMYUHBI B OPMYJIIBI, HEOOXOIUMBIC JUTsI €€ PEIICHHSI,
MPOBOJUTh PAacy€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3Ha4YCHUA q)HSquCKOﬁ BCJINMYHMHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTHUBOPCUUBYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

Hcnonb3oBarh Tpu  pEHICHUH YYEOHBIX 3a7ad COBPEMEHHBIC
WH(pOpPMAIMOHHBIE TEXHOJIOTHMH [l TIOWCKA, CTPYKTYPHUPOBAaHHS,
MHTEPIIPETAIMM U TPEJCTABICHUS y4eOHOW M HAyYHO-TOMYJISIPHOMN
uH(pOpMAaIIKH, TTOJYYCHHON U3 Pa3NTUYHBIX UCTOYHUKOB; KPUTHIECKHU
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

OOBSACHATH MPHUHIIMIIBI ACWCTBUS MAIUH, TPUOOPOB U TEXHUUECKUX
YCTPOWCTB; pa3invaTh YCJIOBHUS UX OE30MaCHOTO HCIIOJIb30BAaHUS B

HOBCEIHEBHON KU3HU

11.17

11.18

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TCXHOJIOT it

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIeH cpene

11.19

PaboTatp B rpymnmne ¢ BBINOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpYMNIbl,  PAlMOHATIBHO  paclpeiessTh

00SI3aHHOCTU | IJIAHUPOBAThL ACATCIIBHOCT B HCECTAHAAPTHBIX
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CUTyalluAaAX, aACKBATHO OLICHHBATH BKJIAJ KaXXI0Io0 H3 YYACTHHUKOB

IPYIIBI B PEIICHUE pacCMaTpUBaEMOM MPOOIEMBI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

11

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/1bI I03HAHUS OKpY Karo1iero mupa. Poib
JKCIIEPUMEHTA M TEOpUUM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKeE

MogenupoBanue (U3NYECKUX SBIECHUN MU
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
dusnueckue 3aKOHbl U Teopuu. ['paHUIBI
IIPUMEHUMOCTH buznaecKkux 3aKOHOB.
[Ipunuun coorBercTBUA. Ponb U Mecto
¢u3ukn B (QOPMHPOBAHWU COBPEMEHHOM
Hay4YHOH KapTHHBI MHpa, B INPAKTHYECKOU

NESITENbHOCTH JIIOIEN

2.1

211

212

2.13

214

MEXAHHKA

KMHEMATHKA

MexaHn4deckoe JABWKCHUC.
OTHOCUTENBHOCTh MEXaHHUYCCKOTO

nBukeHust. CucreMa orcuéra. TpaekTopus

Ilepemerienue, CkOpocTh (CperHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) W  YCKOpEHHUe
MaTepUaIbHOW TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBrOoMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHHUS, NyTH W IepeMelieHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU

CBoOoaHoe majienne. Y CKopeHue

CcBOOOIHOTO IMaECHUS
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2.2

2.15

KpuBonuneiinoe nsuxenue. PaBHOMepHOE
JIBUWKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTIJIOBasi CKOPOCTb, JIMHEWHAas
CKOpPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

2.1.6

TexHudeckue  yCTpOMCTBA:  CHUAOMETP,
JBUKCHHE CHaApsIOB, LICTIHBIE M PEMEHHBIE

nepenadn

2.1.7

221

[IpakTrueckue paboTHL. N3smepenue
MIHOBEHHOH  ckopoctH.  MccrnenoBaHue
COOTHOILIEHUS MEXy MyTSMH,
IIPOIIEHHBIMU TEJIOM 3a MOCJEI0BATENIbHbIC
paBHbIE  MPOMEXYTKHM  BPEMEHU  IpH
PaBHOYCKOPEHHOM [BM)KEHUHU C HadalbHOMN
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
JBIDKEHUS IIAapUKa B BA3KOH JKHUIKOCTH.
W3yuyenune nBuxeHus Tena, OPOLIEHHOIO

TOPU30HTAIIBHO
JUHAMUKA
[IpuHnun  otHOocurensHOCTH — [anmmres.

IIepBeii 3axkoH HeroTona. MuepuuanibHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. Ilpunuun cyneprno3uuuun

CHUJI

Bropoii 3akon HeroTOHa 111 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaJIbHBIX TOUCK

224

3akoH  BcemupHoro Tarotenus. Cuna
TsbkecTd. IlepBasg KkocMuYecKkas CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

64

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIB)XXCHHUA n cujia TPEHUA IIOKO.




2.3

2.2.7

Koaddunment tpenns. Cuia conpoTUBIICHUS
MIPH JBMDKEHUH TEJIa B )KUIAKOCTH MITH ra3e

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC IBUKCHHUC

abCOFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCJIBHO OCH BpaH_[CHI/IH.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPAOTO
teaa 8 UCO

2.2.9

2.2.10

TexHudeckue yCTpOMCTBA: IOALIMITHUKY,

JABVXCHUC NCKYCCTBCHHBIX CITYTHHKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBEM HEeCKOIbKuX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX
B JehopMupyeMor MpPYKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JedhopMaluu.
Hccnenosanue yCIIOBUM paBHOBECHs

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPAIICHUA

3AKOHbBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

231 MaTepUagbHBIX Todek. MMmynbc cuiibl u
M3MEHEHHE UMITYJIbCA Tella

9392 3akoH coxpaHeHuss umnyiasca B HCO.

o PeakTnBHOE ABIKEHUE

2.3.3 Pabora cunbl

234 MomHOCTb CUJIBI

238 Kunernueckass  sHepruss  MaTepuaibHOU

o TOUKH. TeopeMa 0 KHHETUYECKON SHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas

236 SHEprus yIpyro neGpopMHUpPOBaHHON

o npyxkuHsl. [loTeHuumanbHas sSHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[loTeHuManpHbBle U HEMOTEHIUAIBHBIE CHUJIBL.

2.3.7 Csi3p pabOThl HEMOTEHLHUAIbHBIX CHI C

N3MCHCHUCM MEXaHU4YeCKOH OHCPIrun
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3.1

CUCTEMBI TeJl. 3aKoH COXpaHEHHUs

MEXaHUUYeCKOM OHCPIruun

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4yeckue ycTpoucTBa: JBUKCHHUE PaKeT,
o BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[Ipaktnueckue pabGoTsl. M3yueHue cBs3u
2310 CKOpPOCTEM Tel IpU HEyHpyroM yJaape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MCHECHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

OCHOBHBIE ~ TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHUH. BbpoyHnoBckoe
nwkenue. Auddysusa. Xapakrep ABIKEHHS
Y B3aMMOJICHCTBHSI YaCTHI] BEI[ECTBA
Mopenu cTpoeHUS Ta30B, JKUAKOCTEH U
TBEPABIX TeN MW OOBSICHEHHWE CBOMCTB
BEILIECTBA Ha OCHOBE ITUX MOJETeH

Macca MOJICKYII. KonuuectBo BCIIICCTBA.

[TocTostHHass ABoraapo

3.14

3.15

TemmoBoe paBHOBecue. Temmeparypa u eé
nsmepenue. [llkana remneparyp Lienscus
Mopnens  upeanpHOoro rasza. OcHOBHOE

yYpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHU UACATBHOI'O Ira3a

3.16

3.1.7

AGcomtoTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOU SHEPrUu TEIIOBOTO
JNBWKEHUs vactull rasza. [llkana temmneparyp

KennBuna

VYpaBuenne Kianelipona — MeHaeneesa.

3akon JlanbTOHA

3.1.8

I"a3oBbIe 3aK0HBI. M30mpO1IECChHI B HICATBHOM
rase ¢ MOCTOSSHHBIM KOJWYECTBOM BEIIECTBA:

M30TEepMa, U30X0pa, n300apa
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3.1.9

3.1.10

TexHuueckue  yCTpPOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HcciienoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOT'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.21

TepmoauHamMuueckas cucreMa. BHyTpeHHsS
JHEPrusi TEPMOJUHAMMYECKOM CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.24

KomuyectBo TernoTs! u padoTta. BHyTpeHHSS

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

Buasl Temonepenaun: TEIIONPOBOJAHOCTD,
KOHBEKIIHSI, H3TydeHue. TerioéMKOCTh Tena.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

Ilepssiit 3aKOH TEPMOJUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

TenmoBble MamuHbl. [IpuHOMOBL HEUCTBUS
TEIUIOBBIX MatuH. [IpeoOpa3zoBaHus sHeprun
B TemloBbIX MammuHax. Koadduumenrt
none3Horo geiicteus (mamee —  KIIM)

terioBor MamuHebl. [{ukin Kapuo u ero KII/]

3.2.6

3.2.7

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoGpaTtumocTs mpomeccoB B MPHUPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE
pOoOJIEMBI TETIOIHEPTETUKU

Texauueckue YCTpOWCTBA: J(BUTaTENlb
BHYTPEHHETO CrOpaHusl, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTnueckue paboTHL. Nsmepenune

YAEIBHOM TEIIIOEMKOCTH
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3.3

4.1

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenue u xuneHuwe. YjenbHas TeruioTa
apooOpa3oBaHMUsL. 3aBHCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BOo3ayxa. HacellieHHsbIi nap

3.3.3

3.34

3.35

3.3.6

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tesna. AHHU30TPOIUS CBOMCTB
KpuCTaJlJIOB. )KI/IIIKI/IG KpHUCTaJlJIbI.
CoBpeMeHHbIe MaTepHallbl

[InaBnenne M Kpuctaumzauus. Y jenbHas
TerutoTa tiasieHus. CyOmumarus
VYpaBHeHHe TeII0BOro H6anaHca
TexHuueckue ycTpoHCTBA: TUTPOMETP H
IICUXpoOMETp, KaJIOpuMcEeTp, TEXHOJIOTHUHN
MIOJIyYEHHsI COBPEMEHHBIX MaTepHaJIOB, B TOM

YHCJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

411

412

[IpakTnueckue paboTHL. N3smepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

Onexktpuzauust Tel. ONEKTPUYECKHH 3apsi.
J1Ba BUJIa 3JIEKTPUUECKHX 3apsI0B
IIpoBoHUKH, JTURJIEKTPUKU U

MTOJTYTIPOBOAHUKHA

413

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

415

4.1.6

Onektpuueckoe  nose.  HampskxéHHOCTh
ANEKTPUYECKOTO OIS [TpuHnmn
cynepno3unuu. JluHUM  HANPSHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

Pabota cHi 3IEKTPOCTATUYECKOTO  TIOJIS.

Ilorenuuman. Pa3HocTh MOTEHIINAIIOB
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4.1.7

HpOBO,[IHI/IKI/I U OUSJICKTPUKU B MMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaﬂ

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

4.1.9

4.1.10

TexHnueckue yCTPOWCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKasl 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIH MIPUHTEP

IIpakTuueckue paboTHI. HN3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

Ycaopus CyHIICCTBOBAaHUA IIOCTOAHHOI'O

421 IJICKTPUYECKOTO TOKa. VICTOYHWMKHM TOKA.
Cuia Toka. [TocTosHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 yyacTka 1enu
123 DNEKTPUYECKOe CONPOTHBICHHUE. Y ICIbHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napauienbHoe,
o CMEIIIaHHOE COSIMHECHHUE TTPOBOTHUKOB
Pabota snextpuyeckoro Toka. 3akoH [[xoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTP PTEKTPUIECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JC) u
427 BHYTPEHHEE COIMpPOTUBJICHHE HCTOYHUKA
o Toka. 3akoH Oma A MOJHOM (3aMKHYTOI)
aneKkTpudeckoit nemnu. Koporkoe 3amMbIkanne
DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX
128 METAJJIOB.  3aBUCUMOCTH  COTIPOTHBIICHUS
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METAJlJIOB OoT TCMIICPATYPHI.

CBepXpoBOAMMOCTh




4.2.9

4.2.10

OnekTpuueckuii ToK B BakyyMme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBoaHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOAHUKOB. CBOMCTBA p-n mepexoa.

[TosnynpoBoiHUKOBBIE TPUOOPHI

4211

ONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DneKTpoIuTHYECKas JMCCOLMALIUS.

DneKTpoan3

4.2.12

4.2.13

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsana. Monuus. [1mazma

TexHudeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, pEeOCTaT, HWCTOYHUKU TOKaQ,
JJIEKTpOHArpeBaTeIbHbIE npuOOpHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJIECHUS, BAKYyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOJ'IYHpOBO}IHI/IKOBI)H\/JI Anoa, raJljbBaHUKa

11 KIIACC

Kon
pa3jiena

4.2.14

Koanposepsiemoro
3JIeMEeHTa

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

4

OJIEKTPOAMHAMUKA

MAT'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHA A UHAYKIUA

4.3

43.1

ITocTostHHEIE MarHUTEl. B3anMonelcTBie

INOCTOAHHBIX MarHnuToOB




4.3.2

MaruutHoe mone. BekTop MarHuTHOU
uHaykuud.  [IpuHnmn — cyneprio3unu.
JIuann MarnutHOM MHAYKUuU. KapruHa
JUHUNA MarHUTHOM MHAYKIUHU  IOJIS

IIOCTOAHHBIX MAarHuTOB

4.3.3

4.3.4

435

MarsnuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTuHa nuHMN N0JIS JIMHHOTO NPSIMOTO
IIPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KATYIIKH € TOKOM. OmnbIT
Opcrena. B3aumozeiicTBre nNpoBOJHUKOB
C TOKOM

Cuna Amniepa, €€ MOZlyJIb U HAIIPABJICHUE
Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. JIBHKEHHE 3apsKEHHOU

JacTUulibl B OAHOPOJHOM MAroHuTHOM ITI0JIC.

Pabota cubl Jlopenna

4.3.6
4.3.7

4.3.8

SIBneHue QJICKTpoMar HUTHOM HHAYKOWUU
IToTok BCKTOpa MarHUTHOM HHAYKIONUN

O/C VHTyKLIHH. 3akoH

ANIEKTPOMArHUTHOM MHAYKIMU Papanes

4.3.9

4.3.10

4311

4.3.12

BuxpeBoe anextpuueckoe moae. IC
UHAYKIUH B MPOBOJHHKE, IBMKYIIEMCS
MIOCTYTIATEIEHO B OJTHOPOJTHOM

MarHuTHOM I10JIe
IIpaBuio Jlenna

NHIyKTUBHOCTSD. SIBnenue

camouHaykuuu. 9JIC caMonHAyKIMH

3Hepr Ul MArHvuTHOI'O IIOJId KAaTYHIKHU C

TOKOM

4.3.13

DJIEKTPOMATrHUTHOE TTOJIE

4.3.14

71

TexHudeckne yCTpPOMCTBA: ITOCTOSTHHBIE
MAarHuThl, JJIEKTPOMArHUTHI,

SJICKTPOJABUTATECIIb, YCKOPUTEIIN




4.3.15

9JICMCHTAPHBIX YaCTHUL, HWHIAYKIHWOHHAA

1e4Yb

[IpakTnueckue paboTHI. Nzyuenue
MarHuTHOTO TIOJII KATYIIKHU C TOKOM.
HccnenoBanue JeiCTBUS TMOCTOSITHHOTO
MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SBJICHUS

AJIEKTPOMATHUTHON UHIYKLIIHHU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarenpnas cucrema. CBoOoaHbIE
KojieOaHus. ["'apMOHHMYECKHE KOJeOaHMS.
[lepron, wacrora, ammuutyna u ¢asa

KoeOaHui

5.12

513

5.1 5.14

5.15

[IpyxvHHBIA MasTHUK. MaTeMaTHu4eCcKuii

MasiTHHK

YpaBHEHHE TapMOHMYECKUX KOJCOAHMIA.
Kunematuueckoe " JUHAMHAYECKOEe

OITMCAaHHUE KOJeOaTEeIbHOIO JABVOKCHUA

IIpespamenue SHEPrUU pu
rapMOHMUYECKUX  KosieOaHusix.  CBs3b
aMILIATY b Kosie0aHui UCXOJHOMN
BEJIMYMHBI C aMIUITUTyAaMH Kosie0aHuil eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYyp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIe0aHus B
uaeaTbHOM  KOJeOaTeNTbHOM  KOHTYpeE.
AHQJIOTHST MEXIy MEXaHHYECKUMH U
AIIEKTPOMarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

5.16

3akoH COXPAHCHUS SHEPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYPE

5.1.7

BI)IHY)K)ICHHI)IG MEXaHUYCCKHUEC

kojiebanus. Pezonanc.  PesonancHas
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5.18

KpUBasil. BrinyXacHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

[lepemennbiii  Tok. CHHYCOUIIATbHbBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMITUTYHOE U IEUCTBYIOIIIEE 3HAYCHUE

CHJIBI TOKA WU HAITPSPKCHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoacTso,
nepeaaya u noTpedIeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU MpU
IIPOM3BOJICTBE DJIEKTPUYECKON 3HEpruu.
Kynberypa MCIIOJIb30BaHUs
3JIEKTPOIHEPIUHU B MIOBCEIHEBHON XKU3HU
TexHuueckue ycrpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIICpcaaqd

5.1.12

[Tpaktuyeckue pabotel. HMccnenoBanue
3aBUCUMOCTH TeproJia MajbIX KoJeOaHHi
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U

pesucTopa

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHn4deckue BOJTHEI, YCIIOBUS
pacnpoctpanenus. llepuoa. CkopocTb
>21 pACTIPOCTPAaHEHHMSI M  JUIMHA  BOJHEL
[TonepeuHblie ¥ MPOIOILHBIE BOJTHBI
5.2 NuTtepdepennus u T paKIus
222 MEXaHHYECKUX BOJTH
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.
523 BricoTa Tona. TemOp 3Byka
594 OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHUSA

HU3JTyYCHUA  DJICKTPOMAIHUTHBIX  BOJIH.
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5.3

5.25

B3aumnas opuenranus Bektopos E, Bu v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, TOJIpU3aus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne 2IEKTPOMarHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBiA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOLIEH Cpe/Ibl

5.2.8

5.3.1

TexHudeckue yCTpONCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPA3BYKOBas
JUArHOCTHKAa B TEXHUKE W MEIUIIMHE,
pamap, pamgHOUPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-meup
OIITUKA

HpHMOHHHeﬁHOe pacnpoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBl OTPaKEHUs
cgeta. [locTpoenue n300pakeHHil B IIIOCKOM

3epKajie
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I[penomnenne ceera. 3aKkOHbI HPETOMICHUS
CBeTa. AGCONMIOTHBIN II0Ka3aTelb

MIPETOMIICHUS

534

535

Iomxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN YroJl MOJHOTO BHYTPEHHETO

OTPAKCHUSA

Hucnepcust cBera. CIlIOXKHBIM cocTaB

oenoro ceera. L{Ber

5.3.6

74

Cobwuparoriue ¥ pacceUBAIONINE JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U

OIITH4YCCKasa cHhJIa TOHKOM JIMH3HI.




5.3.7

IToctpoenue M300pakeHUH B
coOUparoIMX U PACCEUBAIOLIUX JIMH3aX.
@opmyJsia TOHKOW JIMH3bL. YBEJIUYECHUE,

JaBaeMoe€e JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepennust  cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCioBUSL ~ HaOJIIOAEHUS
MaKCUMYyMOB 51 MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JIBYX

CI/IH(1)213HI)IX KOI¢pCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  Judpakumonnas
pemérka. YcinoBre HaOI0IeHUs TTIaBHBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOT 0 cBeTa Ha

TU(PPaKINOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHudeckue yCTPOMCTBA: OYKH, Jyma,
¢doroannapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAs
ONnTHKa,  JAUQpPaKIMOHHAS  peméTka,

oJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
IoKa3saresns npesnomienus. Mccnenopanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6nronenue aucnepcun ceeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1
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['paHnIBI MPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOJAYJSL CKOPOCTM CB€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA




6.2

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMe,Z[J'ICHI/IC BpEMCHH W COKpallCHUC

JJIMHBI

6.3

DHeprusi 1 UMIYJI5C CBOOOTHON YaCTHUIIBI

6.4

CBsi3b MaccChl C PHEPrue M UMITYJIHCOM
CBOOOJIHOM YacTHIIBl. ODHEPrusi IOKOS

CcBOOOIHOM YaCTULIbI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTEI KBAHTOBOM OIITUKU

711

7.12

7.1.3

7.14
7.15

7.16

®oronsl. Dopmyna Ilranka cBsA3M
9HEpruM (POTOHA C €ro YaCTOTOH. DHEPTUs
¥ UMIYJIbC POTOHA

OTtkpbITHE u nccae0BaHue
¢doroadpdexra. Omprrer A.I'. Crornerona.
3axonbl poTtorddekrra

YpaBHeHue OHHINTEHHA IS
dorordpdekra.  «KpachHas  rpaHHIa»
doro3ddexra

Hasnenue ceera. OnbiTel I1.H. JIeGeneBa
XUMHUUYECKOE IEUCTBUE CBETA
TexHudeckue ycTponcTBa: POTOIIEMEHT,

dboromatyuk, COJIHEYHAs Oarapes,

CBETOIUO]I

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atroma Tomcona. OnbBITE
Pesepdopaa mo uccienoBaHuio CTPOCHUS

aTromMma. HnaHeTapHaﬂ MOJCIb aTOMa

7.2.2

[Toctrynatet  bopa.  Uznyuenue u
noryomeHne (GOTOHOB TMpH  IEpexoje
aToMa C OJHOTO YPOBHS DJHEPrUU Ha
apyroid.  Buasl  cnektpoB.  CrekTp

YPOBHEW 3HEPTrUM aTOMa BOJAOpOAa

7.2.3

BomnoBele cBolicTBa dactui. BomHbI Oe

bponns. KopnyckynspHo-BOIHOBOMI
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7.3

7.2.4

nyanusM. Judpakuus SJIeKTpOHOB Ha
KpHUcTajuiax

CrioHTaHHOE U BBIHYXXJACHHOC U3JIYUYCHUC.

Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPAIbHBIN
aHasu3 (COEKTPOCKOI), 1a3ep, KBAaHTOBBII

KOMITBIOTED

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne paboTtsl. Habmroxenue

JIMHEHYaToro CIICKTpa

ATOMHOE A1PO

Metoapl HaOMIOACHUS W PETHCTPALUU

QJICMCHTAPHBIX YaCTHI]

OTKpbITHE pPaAHMOAKTUBHOCTH. OTBITHI
Pesepdopna 1o ompeneneHuo cocraBa
paaroakTHBHOTO wu3iydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqaeHusl.
BiusHue paavoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpeITHE  TpPOTOHa U  HEUTpOHA.
Hyxnonnas monens siiapa I'eiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sanpa. M3oTonsl

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oeta-pacman. ['amma-
U3JlydeHue. 3aKoH  paJAMOaKTHBHOIO

pacmaja

7.3.5

3Hepr U CBA3UM HYKJIIOHOB B dApC.

Anepurie cuibl. Jlegext Macchl siapa

7.3.6

7.3.7
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AnepHble peakuuu. JleneHue M CHHTE3
a1ep

Snepusiii  peakrtop.  TepmosiaepHbIN
cunte3. [IpobiemMbl U  TNEPCIEKTUBBI
AJIEPHOM  DHEPreTHKU. OKOJIOTMYECKHE

aCHEKTHI AEPHON SHEPTETUKHU




7.3.8

OnemeHTapHble  4actulibl.  OTKphITHE
HO3UTPOHA. @dyHaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB Y4acTHUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHOoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IIJIAHECTBI, X BUANMOC IBMXKCHUC

Comueunast cucreMma. llmaHeTsl 3eMHOM
rpynmbl.  [lmaHeTel-ruranTel ©M = UX
CHYTHI/IKI/I, KapJII/IKOBI)IG IIJIAHCTHI. Ma.]H)Ie

Tesna CoTHEeYHOH CUCTEMEL

Connue, dQorochepa u armocdepa.

CotHeYHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CTIEKTpAJIbHBIA  KJIAcC — CBETHUMOCTDHY.
3BE3bI IJIABHOM  IOCJIEAOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIsSl

3BE3/] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.
COBpeMeHHI)Ie MpEACTABICHUA (6]
IpOUCXOKIeHNU U dBomonuu ConHia u

3BE311. DTAITBI JKU3HU 3BE3]T

8.7

Mneunstii Ilyte — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [l 'amaktuku,
pacnpezneneHue 3BE3M, ra3a W IBUIM.

Ilonoxenue u JBUXKEHHE COJ'IHI_Ia B

78




8.8

lanaktuke. Ilnockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoramakTukd U

KBa3apel. YEpHBIE ABIPHI B SAPAX FAIAKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akoH XaOOma. PazOeranue ramsakTuk.
Bospact u paguyc BceneHnHoii, Teopus
Bosbmioro B3psiBa. Mogenbs «ropsuei

Bcenennoi». PenukroBoe usinyueHue

8.10

79

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménasie mpooaeMbl

aCTPOHOMHUU




80



		2025-10-20T12:10:31+0700
	АНОО "ИНТЕЛЛЕКТ АКАДЕМИЯ"




