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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpeactraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUM TIpernoJilaBanusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickon denepannu, peATU3YIOIIUX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3HMKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k maaHupyeMbiM
JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YYE€OHBIMU IpeIMEeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus, IIaHUPYEMbIE
pe3yibTaThl  OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YPOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — CHCTEMOOOpa3yonii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKHe 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE UM aKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenesnsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUI B cpepe SHEPreTHKHU, TPAHCIIOPTAa, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
MUpa oOydJaromuxcs, B (opMHUpOBaHME YMEHHM MNPUMEHSITh HAY4YHBIH METO]
MIO3HAHUS TIPHU BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusi IOJI0KEH
pPAA UIEeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €I0 TOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKA
oOBeaMHEH BOKpYr (Qusnyeckux Teopud. Bemgymum B Kypce sBIgeTcs
dbopMupOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanuss mpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(buU3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN N3Y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OOCYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIOIb30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX ITPEACTABICHUSIX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHM, SISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B Iporpamme
no (usuke 0ObEIWHEHBI B OOMIMN CIMUCOK YYECHUYECKUX MPAKTHUYECKUX PaboT.
Boijenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX padOT, MPOBOAMMBIX ISt
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS W OCHalleHus KabuHeta ¢usuku. [lpu
3TOM OOEcreunBaeTcsi OBJaJCHUE OOyYaroIIMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U
ITOCTAHOBKY OIIBITOB IT0 IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnploe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
¢uznyecKol MOAENbI0, MO3BOJIAIOIIME TMPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOTO pasfena Kypca, TaK W UHTErpUpYs 3HAHUA W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUSI HA

3



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (U3UYECKON MOACTH IS CUTyalld TPAKTHKO-
OpHUEHTHPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbld YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOmiero o0pa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBHSIX MPEAMETHOTO
kaOvHeTa (DU3MKM WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTte GpuU3uMKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUUECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHcTpalimoHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBIIGHUA M MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUUICCKUX TPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalmmxci. TeMaTHYecKue KOMILUIEKThI
7a00paTOpHOTO OOOPYJIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUI.

OCHOBHBIMH TIEJIIMH U3y4CHUsI PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIIOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI¢ TIO3HAHUSA U (pOopMUpOBaHUE
MCCJIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHUSIM;

e (opmMupoBaHHE HAYIHOTO MUPOBO33PECHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTPOEHHUS MaTepuu U PyHIaMCHTAJIbHBIX 3aKOHOB (DHM3HKU;

e (opmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBanue mpencTaBICHUNA O PO (PUBMKU JJIS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne ITUX I1enei o0ecrednBaeTCsl pelIeHHeM CIIEeIyIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

e TMpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 001X (PU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEUICHMs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3anay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHWPOBAHMSI U IPOBEICHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHHS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTUS YMEHMUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Tpennaraemeiii B mporpamMme no (U3MKE MEepeyeHb J1IabopaTOpHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIErO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHWU COBPEMEHHOM HAYyYHON KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEN.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBrmkeHueE. [[BUKEHNE MaTEPUAIBHOM TOUKH M0 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCT.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmonenue ABMKEHHs Tena, OpOIIEHHOTO MOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopoCcTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, HTPOMJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE IBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y ciioBus paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexaHuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTruBHOE IBUKEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTU. [TorenumanbHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENMOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATEHOM YHEPTUU B KHHETUUECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanre cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosekyasipHas pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS YacTULl BemlecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temneparyp KenpBuna. ['a3oBbie 3akOHBI. YpaBHeHUEe MenaeneeBa—Knaneipona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonvl

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMITEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI ~ JEMCTBUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIJIOBBIX MamuHax. Ko3p@uIueHT moie3Horo
nevctBus TerwoBod mammHbl. [{ukn KapHo m ero koaddummeHT moiae3HOoro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3Qupa B
JAaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHre BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PACUTUPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpucTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHSI COBPEMEHHBIX MAaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJICHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMmoHCTpauus KpucTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuil 3aps. [[Ba Bua 3MeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKHM,  JUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH  COXpAHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHbli 3€KTPUYECKUN 3apsi.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHnumn
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CYyNEPHO3ULIUNA DNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpocraTudeckoro nojs. [lorennuan. Pa3HOCTs MOTEHIIMATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE Ha3EKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaIH
MJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOT0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuidi TOK B pacTBOpax M paciiaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.
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OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOro COEAMHEHUS PE3UCTOPOB.

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

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra3oB,
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JIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, ralbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiICTBHE TIOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [I[puHIMI Cyneprno3nIny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKOMU. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUIHM I10JIS
NOCTOSIHHBIX MarHuTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe DANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIOYKIUU. OJEKTPOJABMXKYILNAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIEGHME CAaMOMHAYKLIMU. OJEKTPOABIXKyLIas  cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUuTHOE I0JIE.
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TexHudeckrue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMY MAarHUTHOTO TIOJISL.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBre cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIECH CHIJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBoOOmHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konedanus. Ilepuon, wacrora, amrumryaa u ¢as3a KoyieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCAbHOM KOJICOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaromux KosneOaHusX. BoIHYX/I€eHHBIE MEXaHHUUECKHE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpPsKEHUS.

Tpancopmarop. [IpousBoacTBO, mepeaada u MOTpeOICHUE DIEKTPUUECKON
DHEPrur. DKOJIOTMYECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU dJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mocienoBaTEIbBHOM COEAMHEHWN PE3UCTOPA, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuon. CxkopocTb
pacrpoCcTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u nudppaxiys MEeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYyYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOJsIpu3aius, nudpakius,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [[puMeHEeHne 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak UCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.
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Habmonenue nnreppepeHunu u auppakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAaHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

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

Tema 3. Onmuka

['eomeTpuueckass ontuka. I[IpsMonuHENHOE pacnpoCTpaHEHUE CBETAa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKA3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrosl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

Cobuparoniyie u paccenBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKas cUiia TOHKOM JUH3bI. [locTpoeHne n3o0paxxeHuil B COOMPAIOIINX U
paccenBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUIECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEpQEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcCIoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHu4ecKkue yCTpOMCTBAa M NPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyIa,
doToamnmapat, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE pAacIpPOCTPAaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodoOpHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBeTOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOnronenue nucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOUIBIO NPU3MBI.
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[Toy4enue cexTpa ¢ mOMOIIbIO JUGPAKIIMOHHON PEIIETKY.
HaOnronenue nosisipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3MepeHue rnokasaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeUAIbHON TEOPHUH OTHOCUTEILHOCTH

I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKON MeXxaHUKHU. [locTyaTel criennanbHOMN
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH U COKpAICHUE
JUTVHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu HOTOHA C €70 YACTOTOM. DHEPTHUS
U UMIyJbC (PoTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiiHmreiHa s gortodaddexra. «KpacHas rpaHuna»
dboTorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®otorh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mormomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cneKkTpoB. CIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IaA.
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BousHoBbIE cBOlicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrofgenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
HabGnronenue TMHEHYaToro CuexTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHUs sapa. OTKpeITHE
paaroakTuBHOCTH. OnBITHI Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
manydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOIIOICHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.
TexHuueckue yCTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTHIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Ortarbl pa3BUTHs acTpoHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUM.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McToynuk sHepruu ConHUIA U 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEIO0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPECTABICHUS O MPOUCXOXKACHUU U 3Boitonuu CoJiHIa U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [Iyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa00ia. Pazberanue raimakTuk.
Teopus bonpiioro B3peiBa. PemkToOBOE M3ITyUEeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJI0XKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPUS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maroniee MOBTOPEHUE

Ponpr ¢u3uku wW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHOM M ATUYECKOM cpepax eaTeIbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HUECKOW TEOPUU B
(GbopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KAPTUHE MHUPA, MECTO (PU3UUECKOM
KapTHHBI MHpa B OOIIEM pSJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce ocylIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (aKT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OUS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX Puryp u 00béMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOW MpUpPOJZiE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KUBOUM NPUPOJE, NCUCTBUE
paaunanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKASI CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALTNYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIIN3.

l'eocpaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEepaTop IMEPEMEHHOr0 TOKa,
AJIEKTPOIBUTATENIb, WHAYKUHOHHAs I€Yb, pajap, PaauoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOTO TpenMera «@Pu3nMKa» HAa YPOBHE CPEIHETO OOIIETro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npenaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYaroIUXCsl PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OIBITA M OMNBITA JIEATEIIBHOCTU B IPOLIECCE PEANM3ALUU OCHOBHBIX HAIPABJICHUIM
BOCIIUTATEIbHON E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX T'yMAaHUCTHUYECKHX U
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEUCTBOBATh C COLMAJIBbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (pyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKON EATEIBbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUNCKOMN IPaXkIaHCKON UIEHTUYHOCTH, TaTPUOTU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOIO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAYyILIEro;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:
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UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON NEesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIO0OAIBHOTO
XapakTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUN B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENBCKYIO IEATEbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MpPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMBbIX
(bU3NYECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH M BBITIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH MOHITHUSMU M METOJAMHU
buznyecKoil HayKu;
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BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITENbHOCTU
B 007acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JCSATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PelIeHUs], HAXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMIHBIX BHIOB U (Popm
IPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

UCIIONIb30BaTh  CpeACTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOJI0/IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX MW STUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHUS B Ppa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:
OCYUIECTBJIATH OOLIEHNE HA YPOKaX (PU3UKU U BO BHEYPOUHOMU JESATEIBHOCTH;
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pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaH bl B OOILUI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIBbHOCTh B 00JIacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIHUIHMH B 00JaCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,

OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;
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BJaJeTh HABbIKAMU  TO3HABATEJIbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJIbTaTOB H
OCHOBAHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHuS;

YMETh OLIEHUBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHaIu3e pe3yJbTaToB
NESTEIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pe3yiIbTaToOB
TeSITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 110
bu3uke IA  ypOBHS cpeaHero oOmero oOpa3oBaHHs Yy OOyYarOIIMXCS
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, IpeInoararomn
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHME, BUAETh HAIpPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANILHOU cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JTOCTHKEHUIO LENIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
IPYTUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOLICHMs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKITFOYAIOIINX CITIOCOOHOCThH BHICTPAaUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KAPTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;
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YUUTBHIBaTh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHepIUAIbHAsA CHCTeMa OTCYETa, a0COOTHO TBEPAOE TEJO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKU 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHWUKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
ANEKTPOANHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE MAJCHHUE TEJl, JBUKEHHE 10 OKPYKHOCTH, UHEPLUS, B3aUMOJCHCTBHIE
Ten, AupQy3us, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE >KUJKOCTEN U TBEPIBIX TEll,
U3MEHeHue o0bEMa Tel NpU HarpeBaHUM (OXJIAXIECHUH), TEIJIOBOE PABHOBECHUE,
WCIIAPEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIUIM3AlUs, KUIECHUE, BIIAXKHOCTH
BO3/1yXa, ITOBBIIICHUE JABJICHHS Ta3a NP €r0 HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSA3b MEXy IlapaMeTpaMH COCTOSIHUS ra3a B M30IpoLEeccax, dIEKTPU3aLus Tell,
B3aMMO/JICHCTBUE 3apsJI0B;

ONMKCHIBATh MEXAHUYECKOE JBHKECHUE, UCIONb3Ys (PU3UUYECKUE BEITUUYUHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHWYECKas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPHU ONMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHUIIBL,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOUIME AHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBIICHUS,
UCHOJNB3Ys (U3MUECKHE BEJIMYMHBI: JaBJICHHUE ra3a, TeMmIeparypa, CpeaHss
KMHETUYECKash HEPrus XaOTHYECKOIO0 JABWKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, padbora rasa,
KOA((PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTeNsl; MNpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (PUBNYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHHUS M EOUHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIUE JIAHHYIO
(bU3MYECKYIO BEIMUYHUHY C IPYTUMH BEIMUYMHAM;

ONMMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE T10JIE, HANPSKEHHOCTD M0, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMYHMHY C APYTUMH BEIMUYUHAMY;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLIMIBL 3aKOH BcemMupHOro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHWYECKOM DJHEPIMH, 3aKOH COXPAHEHUS MMIIYJIbCa,
IPUHIUI CYNEPIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAIITUH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCIIEJIOBAHUIO (PU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUH, MPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(UKCUpPOBATH PE3YNHTATHI MOJIYYEHHOW 3aBUCUMOCTH (PU3NUECKUX BETUYUH B BUE
Ta0NHIl U TpaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

co0ro1aTh mpaBuja 0€30MacHOro TpyJa MpH MPOBEACHUM HCCIIECJOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBAaTEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJn3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYI0 MOJECIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYE€Thl U OLICHUBATH PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

peuaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHC SIBIICHUS,

MCITIOJIb30BATh ITPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM M MPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJTYYSHHOW W3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyto HH(POPMAIIHUIO;
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MIPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ IpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BHIIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniry o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3NYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO siipa MpU pelieHuu (HU3UIECKUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECChI) U OOBACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUS TOKA, B3aUMOJICHUCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpPU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHEWYATOr0 CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
ONMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3JIMYHBIX  Cpel) U

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Ys (PI/IBI/I‘ICCKI/IC BCINYHUHBI:
3HCKTpI/I‘ICCKHﬁ 3apsdaa, Chjla TOKa, JJICKTPHYCCKOC HAIIPSXKCHHC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTH IMOTCHIOUAJIOB, JJICKTPOABUKYHIAs CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO II0JIsA, CHJIa AMnepa, CHJIa JIopeHua, HHAYKTHBHOCTb
KaTyIIKHU, SHCPIHA IJICKTPUIYCCKOIO WM MAIrHUTHOI'O noneﬁ, nmepuoa M YacTtorTa
KoJicOaHUHl B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe
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TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHHE U
ONTUYECKasl cuja JIMH3bIL, MPU OMHCAHUM TMPABUIBHO TPAKTOBATh (PUIUUECKUIA
CMBICT HCIIOJNIb3yeMbIX BEJIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEJIUUYUHY C IPYTUMH BEIUUUHAMY;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJUHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHMIIbI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIUUCIIATH 3HAUCHNE (PU3UUECKOIN BEINYNHBI;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl W SIBICHUS, UCIONB3YS (PU3NUECKUE
3aKOHBI U NMPUHIUIBL: 3aKOH OMa, 3aKOHBI [IOCJIEOBATEILHOTO U MapajlIeIbHOTO
COEMHEHMsI TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKOoH 3J€KTPOMarHUTHON
WHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Pororddexra,
3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXpPaHEHHUS UMITYJbCa, 3aKOH COXPAaHEHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO uHMcia, MOCTyhaTel bopa,
3aKOH paJMOAaKTUBHOTO pacnajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH,

OTIpEJICNISITh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOIHUKA
C TOKOM, cUJIbl AMIiepa u cuibl JIopeHua;

CTPOUTh W OIUCHIBaTh H300paKEHUE, CO3JaBacMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLECCOB C HCIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX HM3MEPEHUN: HpPU ITOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y yueOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OIBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYIIIECTBISThH MPSMbIE U KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEITUYHH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
WU3MEPEHHI: TIPH ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATh pPE3yJIbTAaThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUAC TaOMUIl U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0mo1aTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUH UCCIIEJOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU
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JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarb pacyéTHhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIbI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOJAUTH PACUETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busznueckue sBICHUS;

MCTIONIb30BaTh MTPH PEIICHUH YYeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALMN U TPEICTABICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOM HH(GOpPMAaIMyU, IOJYYEHHON W3 pa3iIyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HH(POPMALHUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUZUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOTO
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B Tpymlme C BBHIMOJIHCHHEM pA3JMYHBIX COIUANBHBIX POJeH,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB T'PYIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBI.

30



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' S https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢

33



bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;ifj;gﬁ;;mlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

34



IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
uugposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| dusnka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METOBI IO3HAHKS OKPYIKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHuu
2 COBPEMEHHOI i)a HOM K(z I’EI/IHI?I MHpa, B 1 bubmorexa HOK
p N yi P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHuyeckoe ABUKEHUE.
3 OTHOCUTENBHOCTh MEXaHUYECKOTO | bubnnorexa [JOK
nerkeHns. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPAMOJIMHENTHOE ABUKEHHUE 1 bubmmorexa [IOK
P p a https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NIPSIMOJIMHENHOE | bubmuoreka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0c372¢e
6 CBoboaHoe najeHue. Y CKopeHue | bubmuoreka [IOK
CcBOOOHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
. Kpuonuneiinoe nuxenue. [IBuxenne 1 bubmuorexa [IOK
MaTepHAIbHON TOYKH O OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHOocuTenbHOCTH ["anunest.
. bubnunorexa LIOK
8 WNuepuunansubie cuctemsl otcuera. [lepBblit 1

3akoH HproToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuna. [Ipuniun

IPYXUHBI. IToTenumnanpHas OHEpPIuUA TCJ1a
BOJIM3HU MMOBCPXHOCTU 3emin

9 CyHepno3uLuu cui. Bropoil 3akoH bubmmorexa [TOK
YHEpHO3HH - Bropor https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU
10 Tperuii 3akoH HproToHa 1151 bubnmoreka [JOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKkoH BCceMUpHOTO TsiroTeHus. Cuia bubnmoreka [JOK
TsKecTH. IlepBasg KocMHuuecKkast CKOPOCThb https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ffOc3e18
Cuna tpenusi. Koaddunment tpenus. Cuna
13 COII OTII)/IBJIGHI/ISI I (11)/1(1)IIBI/I)KGHI/II/II) Tella B bubnnorexa [IOK
P P https://m.edsoo.ru/ffO0c3f76
KUJKOCTHU WM Tase
[TocTynarenbHOE U BpalaTesibHOE
14 JBUKCHHE a0COIOTHO TBEPIOTO TelIa. bubnnorexa [JOK
MowmeHnT cunsl. [lnedo cumnel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO Tl
NmMnynsc MmaTepraibHONW TOUYKHU, CUCTEMBI
15 MaTEpHaIbHBIX TOYEK. IMITybC CHIIBL. bubmuoreka [IOK
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHE
PaGota u mourHOoCTh cuibl. Kunetnueckas
16 JHEprus MaTepualbHOM TOUKU. Teopema bubmmorexa [TOK
p p o p https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHYECKON YHEPTHH
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEprus yrnpyro aepopMUpPOBAHHOMN bubnuotexa [JOK

https://m.edsoo.ru/ffOc461a
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18

[ToTenunanbHble U HEOTEHIMAIbHBIE
cwibl. CBsI3b paObOTHI HEMOTCHIIUATHHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOH SHeprun
CHCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTrUuu

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaboparopHas padorta «/ccnenoBanue
CBsI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHWYECKON PHEPTUU Tejla Ha IPUMepe
PaCTSKEHUS PE3UHOBOTO KI'yTa»

KontponbHas paboTa nmo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KHHETHYECKOW Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
YacTull BeniecTsa. Mojiesu cTpoeHust
ra3oB, JKMJKOCTEN U TBEPIBIX TN

23

24

25

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHuast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [lkana remneparyp Llenscus
WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcosroTHas TeMIiepaTypa Kak Mepa
CpelHEeW KHHETUYECKON YJHEPTUHU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kinaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ff0c511e
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27

3akoH JlanpToHa. ['a30BbIe 3aKOHBI

Jlaboparopuas padota «Vccienoanue

28 3aBUCUMOCTH MEXK]ly TapaMeTpaMu
COCTOSIHMSI Pa3peKEHHOIO raza
29 N3onponeccel B MACAIBHOM Ira3e U uxX bubnuoreka [JOK
rpaduyueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOAUHAMUYECKON
CUCTEMBI M CITIOCOOBI €€ N3MEHEHUSI.
30 KonunuecTBo Temnorel u padbota bubmmorexa LIOK
P ) https://m.edsoo.ru/ff0c5952
BuyTpenusis sHeprusi 0[HOaTOMHOTO
UJICaTHLHOTO Ta3a
31 Bupael rerionepenaun bubmmorexa [OK
A e https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIO0EMKOCTh BEIIECTBA.
32 KonnyecTBo TEIoTsI Ipy TEIUIONEpEaayde bubmmorexa LIOK
. p penate. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mpoIecc
13 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
HeobOpaTtumocTs mporieccoB B MpUpoOIe. bubmuoreka [JOK
34 .
BTopoii 3ak0H TepMOIUMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1J[ TermoBoit bu6nmorexa LIOK
MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KII{
37 DKOJOrH4ecKHe MpoOIeMbl
TETUTOHEPTETUKH
18 O6o6matomuii ypok «MomnekynspHas bubnmnoreka [JOK

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonTponbnas pabota no teme

bu6nmoreka [IOK

39 «Mouek a 3uka. OcHO
ACKyIApHAA PusH HOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIII0THAS ¥ OTHOCHUTEIIbHAS BIIAXKHOCTD bubnunorexa LIOK
BO3ayxa. HacellenHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
1 amMop(HBbIC Tena. AHU30TPOIHS CBOWCTB bubnnorexa [JOK
KpUCTAILIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [IimaBnenue u kpucramum3auus. Y qenbHas bubnnorexa [JOK
teruiora miasnaeHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bub K
44 VYpaBHeHHe TEII0BOro O6anaHca uommoreka 110
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tel. DIeKTPUIECKUH 3aps. bubmuoreka [JOK
JIBa Bua DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOc6bcc
[TpoBOIHMKH, TUDTIEKTPUKH U
46 an OBOJIHUKH 3aK(I:H COXpaHEeHUs bubmorexa HOK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bce
AIEKTPUYECKOTO0 3apsiaa
47 B3aumopeiicTBue 3apsanoB. 3akon Kymona. bubnmnorexa [JOK
TodeuHblid SEKTPUUECKHI 3PSl https://m.edsoo.ru/ffOc6eced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
48 [IpuHIMIT CyNIEPTIO3ULINU DIIEKTPUUECKUX bubmmorexa [IOK
p vll yrep H . p https://m.edsoo.ru/ff0c6df2
nosiert. JInaun HanpsHKEHHOCTH
49 PaboTta cuit aeKTpoCcTaTuYecKoro moss. bubmuoreka [JOK

IloTrenuuan. Pa3HocTh NOTEHIINATIOB

https://m.edsoo.ru/ff0c6f00
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HpOBOZ[HI/IKI/I N IUSJICKTPUKU B

50 3JEKTPOCTATUUECKOM I10JI€. bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTb
N bub6nmoreka [IOK

31 SrekTpoMiocTs. Korericatop https://m.edsoo.ru/ff0c7126

50 DIIEKTPOEMKOCTh IIJIOCKOT0 KOHEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHsKeHHOTO KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopuas padora "U3mepenue 1
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIIMPOBATHLHOTO

54 anmapara, CTpyMHOro IpHHTepa.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJICHHe
ANEKTPONpUOOpPOB
DNeKTpUUECKU TOK, YCIIOBUS €r0

55 cymectBoBanus. [locrosuubiii Tok. Cuia
toka. Hanpsbxkenue. CornpoTuBieHue.
3akoH OMa U1l yyacTKa Lenu
[TocnenoBarenbHOE, TapaUIEIbHOE,

56 CMEIIaHHOE COEMHEHNE TPOBOTHUKOB. 0.5 bubnnorexa [JOK
Jlaboparopnas padota «13yuenue https://m.edsoo.ru/ff0c74£0
CMEIIaHHOTO COETMHEHUS PE3UCTOPOBY

57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa i TOJIHOM (3aMKHYTO )

58 anekTpuueckoil nenu. Koporkoe 0.5 Bubnmorexa [IOK

3ambIkanue. JlabopatopHas pabota

https://m.edsoo.ru/ff0c7ae0
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«3mepenune DJIC UCTOUHMKA TOKA U €T0O
BHYTPEHHETO COMPOTUBIICHUS

DneKTpOHHAs TPOBOJAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

59
METaJUIOB OT TEMIIEpaTyphI.
CBepXIpOBOIMMOCTH
60 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX IMYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
61 puMecHas MpoBoAUMOcTh. CBoMCcTBa p— bubnnorexa [JOK
n-nepexona. [lonynpoBoHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTPUYECKHUI TOK B pacTBOpax U
2 pacruiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. https://m.edsoo.ru/ff0c82ba
DneKkTpon3
DNEeKTpUYECKHUM TOK B raszax.
. . bubnuoreka [{OK
63 CamoCTOSTEeIbHBI U HECAMOCTOSTETLHBIN
https://m.edsoo.ru/ffOc84ae
pa3psa. Monnus. [1nazma
DnexTpuueckrue mpudopsl U yCTPOMCTBA U
64 HX I :.)KTI/IIIGCKOCI;I I/IN?@HCHZC 1;[ aBuia bubmorexa HOK
p p P https://m.edsoo.ru/ffO0c86fc
TEXHHUKHU 0€30MacHOCTH
but6mmorekxa [IOK
65 O6o0maromuii ypok «JeKTPOIUHAMUKAY)
yp p https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «Qunekrpocratuka. [TocTosHHBIM bubmuoreka [JOK

ANEKTpUUYECKUN TOK. TOKM B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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67 Pesepubiil ypok. KonTpoasHas pabora mmo 1 bubnmnoreka HOK
Teme "DnekTpoarnHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maomuii ypok mno 1 bubmmoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka Kontposbubie IIpakrnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
| B3aumojeiicteue. MarautHoe nosie. Bektop | bubnuorexa [JOK
MAarHuTHON MHAYKIMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUN
MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM.
. bubnuorexa [JOK
2 OmnsiT Opcrena. Bzaumopeiicrsue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «3yuenue | | bubnunoreka [JOK
MarHuTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JleficTBrE€ MarHUTHOTO NOJIL HAa TPOBOJIHUK
4 ¢ TokoM. Cua Ammiepa. JlaboparopHas | | bubnuotexa [JOK
pabota «VccnenoBanue 1eHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM)
JlelicTBMEe MarHUTHOTO ITOJIS Ha
5 JIBIK cs 3apshKEHHYIo yactuny. Cria 1 bubmorexa HOK
YHYIOCH SaprBCEHtly y: https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl JlopeHiia
DOnekTpoMarHuTHas UHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C I
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlabopaTtopHas pabota «lccnenoBanne | | bubnmoreka [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIYKIOAW»

https://m.edsoo.ru/ff0cal50
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10

11

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb

O606maromuii ypok «MaraiutHoe mnosie.
DNEeKTPOMarHuTHAS WHIYKIIHS)
Kontponbnas pabota nmo teme «Maruutnoe
noJie. DNeKTPOMarHuTHasE MHAYKIUSD)

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

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

12

CB00O1HBIE MEXAHUYECKHUE KOJICOaAHNUS.
I"apmonunueckue KojacOaHus. Y paBHEHHE
rapMoHU4YecKux kojebanuii. [Ipespaienue
SHEPIUU

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

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUi
rpys3a Ha HUTU OT AJIMHBI HUTU U MAaCChbL
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JICKTPOMArHUTHBIC KOJIcOaHUs B
UJCATEHOM KOJIe0aTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820
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®opmyna ToMcoHa. 3aKOH COXpaHEHUS

bu6mmoreka [IOK

15 SHEPI'UU B UICATBHOM KOJIeOaTeIbHOM hitps://m.edsoo.ru/f0chOcd
KOHTYype
[IpencraBienue o 3aTyXaroMMx

16 KoJieOaHUsAX. BeIHYKIEHHbIE MEXaHHYECKUE bubnnoreka [HOK
koJjiebanus. Pesonanc. Beinyx1eHHbBIS https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Iepemennsblii Tok. CUHYCOMAABHBIN

17 MepEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUIIBI TOKA M HAIMPSHKEHUS

13 Tpauchopmarop. [IponsBoacTBo, nepenayda
U IoTpebIeHNEe AIEKTPUUECKON SHEPTun
VY CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE

19 ANEKTPUYECKOT0 3BOHKA, FeHepaTopa bubmmorexa [TOK

N https://m.edsoo.ru/ff0cc324

MIEPEMEHHOT0 TOKa, JTMHHUH 3JIeKTponepeaay
OKOJIOTHYECKHE PUCKU IIPY TPOU3BOJCTBE

20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU
MexaHuuecKkne BOJIHBI, YCIOBUS

)1 pacnpoctpanenus. [lepuon. Ckopocts bubnuoreka [IOK
pacpocTpaHeHUs U JIUHA BOJIHEL https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOI0JIbHBIE BOJTHBI

” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubnuorexa [JOK
BricoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc

3 DneKTpOMarHuTHbIE BOJHBI, X CBOMCTBA U bubnuoreka [IOK

ckopocTsb. [IIkana 371eKTpOMarHUTHEIX BOJTH

https://m.edsoo.ru/ffOccfe0
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HpI/IHI_[I/IHH paanoCBs3U U TCIICBUACHHA.

24
PazButue cpencts cBsa3u. Pagunonokanus
)5 KonTponbhas pabota «KoneGanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B
26 OJIHOPOIHOU cpeae. ToueyHblii HCTOYHUK buGnnorexa LIOK
P pee: https:/m.edsoo.ru/ff0cd350
ceera. JIyu cera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTtpoeHue n3obpaxkeHuit B bubmmorexa LHOK
) p P https://m.edsoo.ru/ffO0cd4eQ
IJIOCKOM 3€pKajie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenpHbIl yroa DOJIHOTro Bubmorexa ITOK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopuas pabota «3mepenue bubnuorexa [JOK
IIOKAa3aTelIs MPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuil B TUH3E.
30 dopMyia TOHKOW JTUH3BI. Y BETHYCHHE bubmorexa HOK
pMY ' https://m.edsoo.ru/ff0cddle
JTUH3BI
3l Jlaboparopnas pabota «lccrnenoanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucnepcus ceeta. ClI0XKHBIH cocTaB 0en10oro
32 csera. LIBer. JJaboparopHas pabota
«Hal0nroieHne quciepcuu CBeTay
13 WNnrtepdepennus creta. udpaxnus ceera. bubnnoreka [JOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffO0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

[Tonspuszanusa ceera

https://m.edsoo.ru/ffOcf02e
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OnrTuyeckue MpuOOPHI M YCTPOHUCTBA U

35
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 mexa"Huku. [TocTynaTel crieninanbHON buGnnorexa LIOK
ey https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIBHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpaIllEHUE bubmmorexa [IOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 gacTubl. CBA3b MacChl C DJHEPTUENA U bubnmnorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnunoreka [JOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6£0
40 ®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [JOK
UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfe16
A1 OTtkpeiTHE U HccienoBanue Gorodddexra. bubnnorexa [JOK
Omeitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTtorddekra. YpaBHEeHUE
42 917IHmTeI(7II)Ha nﬂ(l;)l(b@omaq);ema «KpacHas bubmmorexa LHOK
- CBP https://m.edsoo.ru/ff0d015¢
rpanuia» potodddexra
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bu6mmoreka [IOK
XHUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4ecKue ycTpoucTBa U IPAKTUYECKOE
44 pUMeHeHue: (oTorNeMEHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amay mo reme «JI€MEHTEI bubmuorexa [JOK

KBAHTOBOU OIITUKN)

https://m.edsoo.ru/ff0d0302
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Monpens atoma TomcoHa. OnbBITE

46 Pesepdopra o paccessHUIO 0-9acTHII. bubmmorexa [TOK
https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [JOK
47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornoueHue (OTOHOB MpU
48 nepg;oz[e aToma C OJJHOTO y(Ib;OBHﬂ BHGII))FI/II/I bubmmorexa [TOK
. https://m.edsoo.ru/ff0dOafa
Ha qpyroi. Buasl ciektpos
Bonnoseie cBoiicTBa yactuil. BonHel e
49 Bbpoiins. KopnyckynsipHO-BOJIHOBOM bubnuorexa [JOK
nyanu3M. CIOHTaHHOE U BBIHYK/IEHHOE https://m.edsoo.ru/ff0dOca8
W3IIy4eHUe
OTkpbITHE paIn0aKTUBHOCTU. OMBITHI
50 Pesell):)(bopz[z 10 OINPEIEIICHUIO COCTaBa bubmmorexa LOK
https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOIO U3ITYyYEHUS
CgnoiictBa anbda-, 6era-, raMMa-u3TydeHUsI.
51 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
50 Anbda-pacnaa. DIeKTPOHHBIN 1 bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacnan. ["amma- https://m.edsoo.ru/ff0d1162
M3JIy4eHUE
DHeprusi CBA3U HYKJIOHOB B sjipe. SiepHbie
53 peaknuu. Snepusiii peaktop. [Ipodiemsr, bubnmoreka [JOK
MEPCIIEKTUBEL, DKOJIOTHYECKNE ACIIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH
54 DneMeHTapHble yacTullbl. OTKpBITHE bubnmoreka [JOK

IO3UTpPOHA. Mertoanl Ha6J'IIOI[eHI/IH n

https://m.edsoo.ru/ff0d0e38
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55

56

57

58

59

pPErucTpalnuy 3J€MEHTAPHBIX YaCTHLI.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3anMoJieiicTBus. EquHCTBO (hr3mueckoit
KapTHUHBI MUPa»

Otansl pa3BuTus actpoHoMuu. [Ipuknagnoe
Y MUPOBO33PEHYECKOE 3HAYCHHE
acTpoHoMuu. Buj 3BE€31HOrO HEOdA.
Co3zBe3nus, spKue 3BE3/1bl, TUIAHETHI, UX
BUaUMOE JBrKeHHe. ColHeyHas cucTeMa

Counuie. ConHeuHas akTUBHOCTb.
Hctounuk suepruu CosiHiia v 3BE311

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE37bI ITIABHOM MOCIIEI0BATEIBHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHBIE IPEACTABIIEHUS O
IIPOUCXOXACHNUHU U 3Botonnu CosHna u
3BE3]T

Muneunsiii Ilyte — Hama 'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anaktuky. YEpHbIE OBIPHI B
A/Ipax rajJlakTUK

Bcenennas. Paz0eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe nsinydeHue.
Meraranaktuka

60

61

Hepemennsie mpobieMbl acCTpOHOMUHT

KonrtponbHas pabota «neMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI
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62

63

64

O6o0maromuii ypok. Pois ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ITUYECKOH cdepax AesaTeTbHOCTH YeTI0BeKa

O6o0maromuii ypok. Poibs 1 mecto pusuku
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOU
KapTUHE MHpa

O6o06maromuit ypok. Pois ¢pusnyeckoii

Teopuu B (POPMUPOBAHUHU TIPE/ICTABICHUIA O
¢busnueckoil kKapTuHe MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 0011EM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
HPEJICTABICHUIN O IPUPO/IC

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DneKTpoOMarHuTHas UHAYKLIUS

PesepHbiitl ypok. OnTrka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H.; ox
penakuueii [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO

«IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pocculickas 351eKTpOHHAS 1IKOJIa
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