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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
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, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeamMeTraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM 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 ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromem mupe. [IkoapHBIN Kypc GU3HKH — CHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBIIOJHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



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 (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIoMNUX 3a1ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJISI Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
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, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

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

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

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).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannusiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJIynpoBogHUKOB. CBoOMCTBA p—n-iepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. 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, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
MHOYKUAHW. OJIEKTPOABIKYIAs CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEeHNE TOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

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

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OunmTeitHa st Gotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paaroakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIECTBa, PaCIIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3MLIMK 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IEATEIBbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMSL:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

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

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

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

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOlTUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaabHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUUECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKEHUE, CBOOOJHOE TMajeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarPEBaHUU B 3aKPHITOM
COCyZe, CBS3b MEXKIY IapaMeTpaMu COCTOSHHUS Ta3a B HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMITYJIBC TeJla, KHHETHYeCKas dHEPTrusl, MOTCHIHMAIBbHAS YHEPTrHsa, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONMHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ys (DM3MYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBUKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIWMYWH, WX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OINMKCHIBATh U3YUYCHHBIE IJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C APYTUMH BETUIHMHAMM,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOTIOTHOM TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MAaCHOTO HCIOJb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
IIEMIOYKY PACCYXJCHUU C OMOpON Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOU M HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYCCKYIO  MPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUIN 3apsijl, CUja TOKa, JJICKTPUUECKOE HAMPSIKEHHUE, DIIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTyIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
dbopMyTbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
LENOYKY pacCyX JE€HUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-IOMYJISIPHOM MH(pOpMALUH, [TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKaAIOIIEH Cpee;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acosB

HaumeHoBaHue pa3/iesioB U TeEM
MPOrpaMMbl Bcero

Ne i/

Konrpoabnbsie IIpakTHyeckue

dueKkTpoHHbIE (LM (pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

dusnka U METOJIbI HAay4YHOTr'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka https://m.edso0.ru/SNO2MCW XU
2.2 JnHamuka https://m.edsoo.rt/RML6BX3PU
23 3aKOHBI COXPaHEHUS! B MEXaHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no paszneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

OCHOBEBI MOHGK}UIHPHO—KHHGTHHGCKOﬁ

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEOpUHn
32 OCHOBBI TEPMOJUHAMUKHI 10 https://m.edsoo.ru/HK6KL6RS9
A .
33 TPETATHRIC COCTOANMA Betliectha 5 https://m.edsoo.ru/HSM355JCH
@dazoBbIE IEPEXOABI
Hroro no pazneny 24
Paznen 4. DJJIEKTPOJIUMHAMUKA
4.1 DNEeKTpOCTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 ITOCTOSIHHBIN 2EKTPUUECKHUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKM B pa3iIMyHbIX cpeaax

Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
MaruutHoe noJsie. JIeKTpOMarHuTHast
1.1 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHIYKIIHS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHbBI
MexaHU4YecKHe U 3JIEKTPOMArHUTHbBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
Koie0anus
MexaHU4YeCKHUe U AJICKTPOMArHUTHBIC
2.2 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcHOBBI cielMaIbHOM Teopun

3.1 4 1 https://m.edso0.1u/AQUCOVDK?2
OTHOCUTEIBHOCTH
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.eds0o0.ru/SWOVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

15

[NPOTPAMME

5.1 ‘ DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Uroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 ‘ O06o0matroiiee MOBTOPEHUE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

ITOYPOYHOE IIVTAHUPOBAHUME

10 KVJIACC
KoandecTBo yacoB 3 @
JIEKTPOHHBIE U POBHIE
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI

dusuka — Hayka o npupoae. Hayunsie

1 Y PHpOA Y 1 https://m.eds00.ru/YXGQSPM 1P
METO/Ibl TO3HAHUS OKPYKAIOIIETro MUpa
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPAKTUYECKOU IESITEbHOCTH JIOICH
MexaHnueckoe ABIKEHIUE.
OTHOCHUTEIBHOCTE MEXAHUIECKOTO

3 1 https://m.edsoo.ru/RSOAQVS5ZX
nBwxeHusd. [lepemenienue, CKOpoCTb,
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIIMHEHOE IBUKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE IPIMOINHENHOE

5 yerop P 1 https://m.edsoo.ru/MDIDKJOUB
JIBIDKEHUE
CBoOoHOE najieHne. Y CKopeHue

6 g g p 1 https://m.edsoo.ru/MXPLZIX8J
CBOOOIHOIO MaaECHUS
Kpusonnueiinoe nemkenune. JBrokeHue

7 p . g A 1 https://m.edsoo.ru/TFLJ2C4DN
MaTEepUAIBHON TOUKH I10 OKPYKHOCTH
[Tpunin oTHOCUTENBRHOCTH [ anues.

8 NuepumansHbie cuctemsl otcuera. [lepBrorit 1 https://m.eds00.ru/J6QY7N3IWN
3akoH HeroTona
Macca tena. Cuna. [lpunuun

9 Cylnepro3uiuu cuil. Bropoi 3akox 1 https://m.edsoo.rt/BVINWTAQH
HproToHa 1711 MaTepralibHOM TOUKH



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

10

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

https://m.edsoo.ru/JYL4I14UAN

11

12

3aKoH BceMupHoro tsaroreHus. Cuna
TsokecTH. [lepBas kocMHuueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koappunuent tperns. Cuna
COIIPOTHUBIICHUS NIPH IBIXKEHUH TENA B
KHMJKOCTH WU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenbHOE U BpaliaTeibHOE
JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuisl. Ilnedo cunel. YcmoBus
paBHOBeCHS TBEPAOIO TEJIa

https://m.edsoo.ru/IDOAU40TS

15

16

17

18

Hmnysibc MaTepuanbHON TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. IMITyJIbC CHIIBI.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUJKCHHE

Pabora u moutHOCTh cuibl. Kunernueckas
9Heprus MaTepuaibHOU TOUKH. Teopema 00
M3MEHEHHH KHHETHIECKOH YHEprun

[TorenuuanbHas sHeprus. [loreHnuanbpHas
SHEpPrus ynpyro nehopMUpPOBAHHOMN
npyxuHbl. [loTeHnanbpHas sHeprus Tena
BOJIM3U MMOBEPXHOCTH 3eMITU

IloTenumanbHbIe M HENOTEHUIMAIbHEIC CUJIBL.

CBs3b pa6OTBI HEMIOTCHIMAJIbHBIX CUII C
W3MEHEHHEM MEeXaHHMIECKOM OHCPIruun
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA
MEXaHUYECKOH OHCPIrun

https://m.edsoo.ru/M5SJQTKNWC

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo.ru/DA3QVTOXQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHas pabota «MccrnenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPruu Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay

https://m.edsoo.ru/W1R4R88UG

20

KonTtponpHast pabora o Teme
«Kunemaruka. Jlunamuka. 3aK0oHbI
COXpAHEHUs B MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyin. KonnyectBo BemiecTsa.
[ToctosinHas ABoraapo

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FLIBAQDI13

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

https://m.eds0o0.ru/ WPNY6QARZ

25

26

27

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHUHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Knaneipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWB66I3A

28

29

JlaGopaTtopHas pabota «HcciaenoBanue
3aBUCUMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay

I/ISOHpOI_ICCCBI B UACAJIBHOM Ira3€ M ux

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/OZJ3KZNJ5



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

rpadguyeckoe mpeacTaBlIcHHE

BHyTpeHHss sHEprusi TepMOIMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.

30 KonudectBo TemnoTe! u padoTa. https://m.eds00.ru/9JQITVXI8
BuyTtpeHnHss sHeprust 0IHOATOMHOTO
HieajIbHOrO ra3a

31 Buel Terionepenauu https://m.edsoo.ru/36JJI20W9
Y nenbHast TENI0EMKOCTh BEIECTBA.

32 KonnuecTBo TEMI0THI MpH TEIIONEpeaye. https://m.edsoo.ru/SK3Y4HS86L
AnrabaTHBIN mporecc
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0

33 https://m.edsoo.ru/2HO6R3GAS8
MIPUMEHEHHUE K U30MpoIieccam
HeoOpaTtumocTs IporeccoB B IPUPOJIE.

34 pu pott pHpoA https://m.edsoo.ru/S85LWDFT8
BTopoi1 3aK0OH TepMOIMHAMUKHN
ITpunnun peiicteusg u KI1J1 TemmoBoi

35 PHIHHIT A A https://m.edsoo.ru/DLCDEAAUC
MallHbI

36 Huxn Kapnao u ero KIT/ https://m.edsoo.ru/4XPSAOVIM
DKOJIOTHUECKHE TTPOOIEMBI

37 p https://m.edsoo.ru/P07ZMYMSI
TEMJIO3HEPTEeTUKH
O6o61aroumi ypok «MoJeKkyispHas

38 HIATOTIIH Yp yp https://m.edsoo.ru/9EKZ0DDWP
¢duznka. OCHOBBI TEPMOAMHAMUKID)
KonTponbHas pabora no teme

39 «MomnekynsipHast puzuka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOTMHAMUKID)
ITapooOpa3oBaHue U KOHIECHCAIIHS.

40 pOOLP a H https://m.eds00.ru/X48Q078EE
Ucnapenue u kunenue
AOCoII0OTHAS ¥ OTHOCHUTENLHAS BIAXKHOCTD

41 https://m.edsoo.ru/98HVAEBMM

Bo3ayxa. Hacelenuslii map



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

TBépnoe Teno. Kpucrammgeckue u
amopdHbIe Teaa. AHU30TPOIHS CBOMCTB

42 https://m.edsoo.ru/JXFWLMZNK
KpucTauioB. JKuIKue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl
[LnaBnenue u kpucTamM3anus. Y 1eabHast

43 https://m.edsoo.ru/OX117G6MR
teruioTa riasiaenus. CyOnumanus

44 VYpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/OITUXGN2I1
DJIeKTpHU3alus TeJl. DIEKTPUUECKUN 3apsijl.

45 pusatt P PAA https://m.edso0o.ru/QI2S7TWSBM
JIBa BHU1a ANIEKTPUUECKUX 3aPsI0B
[IpoBOAHUKH, AUIIIEKTPUKHU U

46 MOJIYTIPOBOIHUKH. 3aKOH COXPaHECHHS https://m.edsoo.ru/F3YVPQUYH
AJIEKTPUYECKOTO 3apsiga
Bzaumopericteue 3apsiioB. 3akoH Kymnona.

47 a . P . Y https://m.edsoo.ru/SUSBUOTHH
ToueuHbIi NEKTPUUECKUN 3apsiy
Hanpsi>k€HHOCTB 3EKTPUYECKOro MOJIs.

48 ITpuHIUII CynIEPIO3UIUH DIIEKTPUUECKUX https://m.edsoo.ru/9IKAWD2V6
nosiel. JInHum HanpsHKEHHOCTH
Pabota cuit snekTpocTaTHuecKoro moJis.

49 https://m.edsoo.ru/VOPD9ASLF
ITorennuan. PasHoCTE MOTEHIINAIOB
[TpoBOAHMKY U AUDIIEKTPUKH B

50 AIIEKTPOCTATUYECKOM TTOJIE. https://m.edsoo.ru/12P2S312Z
JusnexTpudeckas MpOHUIIAEMOCTh

51 OnektpoéMkocTb. Konnencarop https://m.edsoo.ru/BIUPRD52W
DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA.

52 P A P https://m.edsoo.ru/XPUKP82VE
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
JlaboparopHas pabota "M3mepenue

53 P . P P P " https://m.edsoo.ru/PBGM4F845
AJIEKTPOEMKOCTH KOHACHCATOpa

54 [IpuHLMI [EeNCTBUS U IPUMEHEHHE https://m.edsoo.ru/H3Q9PNHY'Y



https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTpyHHOTO MpUHTEpa. DJIEKTpOoCcTaTUYeCKas
3ammTa. 3a3eMIICHHE IEKTPOIpruOopoB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBanus. [locrosunslii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Oma s yyacTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenpHOE, TApaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

59

60

PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3akon Jxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne DJIC UCTOUYHUKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHHSD

PesepBHblit ypok. KoHTponbHas paboTa 1o
teme "DnekrpoauHaMuka" / Beepoccuiickas
npoBepoyHas paboTa

O6o0maromuii ypok «JIeKTpOIuHAMUKAY /
Bcepoccuiickas npoBepouHast paboTa

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIE5X

https://m.edsoo.ru/PS6MDY07H

61

DJEeKTPOHHAS TIPOBOJMMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh COMTPOTHBIICHUS
METAaJUIOB OT TeMIEPaTypHl.
CBepxnpoBOIMMOCTb

https://m.edsoo.ru/ WMNNBQL9H

62

DneKkTpudecKkuil Tok B Bakyyme. CBolicTBa

https://m.edso0.ru/4CCYCJ785



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785

AJIEKTPOHHBIX ITyYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS U
63 npuMecHasi MpoBoAUMOCTh. CBoiCcTBa p—n-
nepexojia. [1oaynpoBoJHIKOBBIC TPHOOPHI

DJIEKTPUYECKUI TOK B paCTBOpax U
64 paciuiaBax 3JeKTPOJIHUTOB.
DNEKTPOIUTHYECKAS JUCCOLUAITHS.

DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.

65 CaMOCTOSTEIBHBIN U HECAMOCTOSITEILHBIN
pazpsan. Monnus. [Inazma

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWVI91

https://m.edsoo.ru/2VX2KLFQA

DneKkTpuuecKue Mprudophl U yCTPOIiCTBa U
66 uX MpakTuieckoe npuMmenenue. [lpapuna
TEXHHUKHU 0€3011acCHOCTU

https://m.edsoo.ru/KJA02KUP5

KonTtponsHast pabora o Teme
67 «Inextpocratuka. [TocToIHHBIN

ANEKTPUYECKUI TOK. TOKM B pa3inM4HbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

PesepsHblil ypok. O600mmaromuii ypok mno
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

ITocTOsTHHBIE MATHUTHI U UX
B3aumoeicteue. MarautHoe nose. Bekrop
MAarHuTHOM MHAYKUUU. JINHUM MarHUTHON
UHIYKIUH

https://m.edsoo.ru/4DMOYIIN6

MarsuTHO€ 110Jie IPOBOJHHUKA C TOKOM.
OmnsiT Opcrena. Bzaumopeiicraue
IMPOBOAHHUKOB C TOKOM

Jlaboparopnas pabota «/3ydyenue
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM)

JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
pabora «MccnenoBanue neicTBUs
IOCTOSSHHOT'O MarHWTa Ha paMKy ¢ TOKOM

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIDKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia
Jlopenna. Pabota cunbl JlopeHiia

https://m.edsoo.ru/7ABZQGQC9

OnexTpoMarauTHas UHAYKIUS. [ToTok
BEeKTOpa MarHUTHOU uaaykuuu. 3/1C
MHIYKIHAH. 3aKOH AJIEKTPOMAarHUTHON
nHaykunn Papanes

https://m.edsoo.ru/VA26C9C3J

Jlaboparopnas pabota «lccrnenoanue
SIBJICHUS DJICKTPOMArHUTHOW HHTYKITHI

I/IH,Z[YKTI/IBHOCTB . SIBnenue CaAMOMHAYKIHH.

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA

O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
noJje

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATEINb,
YCKOPHTEIH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

https://m.edsoo.ru/UWNLFA9L6

10

11

12

O6o6maromuii ypok « MarauTHoe 1ode.
SHGKTPOMaFHI/ITHaSI WHIAYKOUS

KonTponbnas pabota no teme «MaruutHoe
noJie. DNeKTPOMarHuTHasI MHAYKLIHSDY

CB00OOIHBIE MEXaHUUYECKHE KOTeOaHusl.
I"apmonnueckue konedanusi. YpaBHEeHUE
rapMoHHUYecKUx Konebanwuii. [IpeBpaiienue
SHEPTUU

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

https://m.eds0o.ru/9Y6GY WEVP

13

Jlaboparopnast pabota «HccnenoBanue
3aBHCHMOCTH TIepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebartenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoieOaHus B
ueaIbHOM KoJeOaTeTbHOM KOHTYpE.
AHasnorus MexJ1y MEXaHU4EeCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna TomcoHa. 3akOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o 3aTyxarmux
KoJieOaHUsAX. BeIHYK/IeHHbIE MEXaHUUECKHE
koJjiebanus1. Pesonanc. Beinyk1eHHbBIC
AJICKTPOMArHUTHBIE KOJICOaHMS

https://m.edsoo.ru/FMBDWPPG4

17

IlepemenHnsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE
3HAYEHHUE CUJIBI TOKA M HAIIPSHKEHHUS

https://m.edsoo.ru/VDEYXRVUI

18

19

20

Tpancdopmarop. [IponsBoacTso, nepegada
U IIOTpeOJIeHHUE MIEKTPUYECKON SJHEPTUU

Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa
IIEPEMEHHOI0 TOKA, IMHUN dJIeKTponepeaay
OKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE
asiekTposHeprun. KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU

https://m.edsoo.ru/1ZWZULSQK

https://m.eds00.ru/93Z12W4QQ

https://m.edsoo.ru/3DUNYKWNO

21

MexaHnudecKkre BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHEHHUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTh 3ByKa. | pOMKOCTBH 3BYyKa.
BricoTta Tona. Tem0Op 3Byka

https://m.edsoo0.ru/Z827Q6V70

23

24

QHGKTpOMaFHI/ITHHe BOJIHEBI, UX CBOICTBA U
CKOpPOCTE. IIxama OJICKTPOMArdHMTHBIX BOJIH
HpI/IHI_[I/Il'IBI PaaruoOCBA3U U TCICBUACHUS.
PazButue CpCACTB CBA3U. Pagnonokanus

https://m.edsoo.ru/SWB57C06X

https://m.edsoo.ru/2WQTSLGLV

25

Kontponbnas padota «Konebanus u
BOJTHBI»

https://m.edsoo.ru/IHURON&S0OB



https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B
OoIHOpOJHOM cpefe. ToueuHblid HCTOUYHHK
cBera. Jlyu cBera

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxeHue cBeta. 3aKOHBI OTPAKEHUS
csera. [locTpoenne n3o0paxeHuii B
IUIOCKOM 3epKajie

https://m.edsoo.ru/IMBKQM?227

28

29

[Ipenomnenue ceta. [loaHOE BHYTpEeHHEE
orpaxxenue. [IpenenpHbIN yroy nmojaHoro
BHYTPEHHETO OTPAKECHUS

JlaboparopHnast pabora «M3mepenue
MoKa3aTessl MPEIIOMIICHHS CTCKIIa

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2E1IM1DQ

30

JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.

qbopMyna TOHKOM JIMH3EI. Y BeJIMUCHUE
JIMH3BI

https://m.edsoo.ru/W2MMS9KIJC

31

32

33

Jlaboparopnas padota «VccienoBanue
CBOMCTB M300paKEHUH B JINH3AX)»

Hucnepcus ceeta. ClI0XKHBIH cocTaB 0enoro
csera. LIBer. JTaboparopHas pabota
«HaOmroienne nucrepcun cBeTay

Wntepdepennus cera. Audpakius cera.
JudpakuonHas pemeTka

https://m.eds00.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKEI1

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edsoo.ru/Q2I18XYOJ

35

36

Onrtuyeckue mpuOOPsI U yCTPOUCTBA U
yCIIOBUS UX 0€30I1aCHOr0 MPUMEHEHHUS
I'panuIbl TPUMEHUMOCTH KJIACCUYECKOM

MCXAaHUKH. HOCTy.]'IaTBI cHeuanbHOM
TCOpHUU OTHOCUTCIIbHOCTU

https://m.edsoo0.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N

OTHOCUTENBHOCTh OOTHOBPECMCHHOCTHU.

37 https://m.edsoo.ru/OVLMCN6B2
3ameIeHre BpEMEHH U COKpaIlleHUE ATUHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN

38 yacTUIbl. CBSA3b MACChl C SHEPTHEH U https://m.edso0.ru/I90ZY4BUB
HUMITYJIbCOM. DHEPTHUs MOKOs

39 KOHTpOJ'IBH&iI pabora «Onrtrka. OCHOBBI hitps://m.cdsoo.r/L86SOJPLI
CHEIHaIbHON TeOpUN OTHOCUTEIbHOCTH

40 ®otonbl. opmyna [1nanka. DHeprus u hitps://m.cdsoo.rw/ZL6P16LAO
UMITyIIbC (OTOHA

41 OTtkpsiTHE U HccaenoBanue Gorodddekra. hitps://m.cdsoo.r/PGLSXXSRO
Omprtet A. I'. CToneroBa
3akonbl potorddekra. YpaBHEeHHE

42 Duinmreitna g Gotosddexra. «Kpacnas https://m.edsoo.ru/YLCK770G8
rpanuma» Gorosdpdexra

43 JlaBienue CBeTa; Omngsrtel I1. H. JIeOenesa. hitps://m.cdsoo.r/EGO6ZO1SA
XUMHYECKOe IECTBUE CBETA
TexHr4ecKue ycTpoicTBa U IPAKTUYECKOE

44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK, https://m.edsoo.ru/UFQDRSLSM
CoJIHeUHas OaTapesi, CBETOIUO]]

45 Pemerine f BHAY TIO TEME (IEeMCHT! https://m.edsoo.ru/ZE73A67B1
KBAaHTOBOM OITUKMNY
Mopens aroma TomcoHa. OnbIThI

46 Pesepdopra o paccesHUIO 0-9aCTHIL. https://m.edsoo.ru/FIC11POHN
[Inanerapnas moziens aToma

47 [Toctynatel bopa https://m.edsoo.ru/6X7GFHZ9X
Nznydenue u nornomenue GOTOHOB MPU

48 Mepexoe aTomMa ¢ OJTHOTO YPOBHS SHEPIUU https://m.edsoo.ru/NN8BHZYBE

Ha apyroui. Buasl criekTpos



https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE

49

BoaHoBEIEe cBOiicTBa yacTull. BoaHEI e
bpoiina. KopnyckynsipHO-BOJIHOBO#M
nyann3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4eHue

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaZMOAaKTUBHOTO U3TYUYEHUS

https://m.edsoo.ru/TSIFUU3TP

51

52

53

54

55

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUsI.
Bimsane PAAOAKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

OTkpbITHE IPOTOHA U HEeWTpoHA. VI30TOMEI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaj. ["amma-
U3JIy4YeHue

OHeprus cBA3M HyKJIOHOB B siipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIIEPHOM SHEPTETUKH

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTosl HaOM01eH!s U
pPErucTpanyy dJIEMEHTApHBIX YaCTHL.
Kpyrusiii cron «DyH1aMeHTaIbHbIE
B3auMoiecTBusA. EAHCTBO Qusznueckoii
KapTHUHBI MUPa»

Oranbl pazBuths actpoHomuu. [Ipuknaanoe
Y MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. Bun 3BE3mHOTO HEOA.
Co3zBesnus, spkue 3BE3/bl, TUTAHETHI, UX
BuauMoe asmxenne. ConHeuHas cucteMa

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

https://m.edsoo.ru/5PXS219VY



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

56

Comnurte. CoHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIA ¥ 3BE3]T

https://m.edsoo.ru/1JZR54JA0Q

57

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTHKU.
3BE3bI ITIaBHOM I10CJIEA0BATEILHOCTH.
Buytpennee ctpoenue 38&31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sposmronuy CoHIa U 3BE3]

https://m.edsoo.ru/GGD3W74Z0

58

Mnuneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue u nuxenne CosHua B
lNamaktuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

https://m.edsoo.ru/L2U4S1HU2

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usiydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

https://m.edsoo0.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMHU M aCTPOPHUIUKIY

https://m.edsoo.ru/TXTTCT488

62

63

64

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOM cdepax NesTeTbHOCTH YeI0OBeKa

O6o6matomuii ypok. Poib u Mmecto pusmku
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOM
KapTUHE MHUpa

O6o6maromuit ypok. Pons ¢pusndeckoii
TeopuH B HOPMUPOBAHHUH MTPEICTABICHHIA O
(bu3nveckoil KapTUHE MUpa

https://m.edsoo.ru/WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

65

O6o0maromuii ypok. Mecto ¢puzndeckoit

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

KapTHHBI MUpPA B OOIIEM PsITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NIPEACTABICHUH O
pupoje

PesepBHbIil ypok. MaruutHoe noie.

66 1 https://m.edsoo.ru/EVMFIQTP6
DNEeKTPOMarHUTHAS WHIYKIIHS
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67 C3CPBHbII }:pOK T, CHOBH 1 https://m.edsoo.ru/ESABJRKSL
CHeIUaJIbHON TEOPUU OTHOCUTEILHOCTH
P I .K )

68 C3CPHRIH YPOK. RpanToBad pusmxa 1 https://m.edsoo.ru/RARQLVO2J
DJIeMEHTHI aCTPOHOMHH U aCTPODHU3UKH
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOUN NEATEILHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBate pusnueckue siBiaeHUs (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KUHETHUYECKOU Teopuun
CTPOEHHs BEIleCTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JaBJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [BIKEHHE, HWCIONb3ys (U3HUECKUe
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
MOTEHIIMATbHAS DHEPrHsl, MeXaHWdeckas padora, MeXaHHUYecKas
MOIIHOCTh; TIPHU OMUCAHUH MPABIILHO TPAKTOBATH (DU3UUECKUI CMBICIT
UCIOJIb3YEMBIX BEIWYMH, MX O0O3HAU€HUs WM EAMHULIBI, HaXOAWUTH
(bopMyIIbl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SBIEHHS, HCHOJb3YS
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNII CYNEPIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCMOIb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUI; MPH
3ToM (opMyIHpOBaTh HpodiaeMy (3a7ady) M THIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyiecTBiATh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3MuecKux

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHLIC 3aga4u: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W NpPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPY’KAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Oprncanmeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBaTh  paboOTy  TPYMIbI, PAUOHAIBHO  PACHpPENENATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalHUsX, aJ€KBATHO OLICHUBATH BKJAJ KaXkIOr0 U3 YYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUUYECKON JeATeIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (PU3UYECKUX MOJIEINICH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHN: (pr3nYecKux 3a1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
AJNIEKTPOMAarHuTHas MHAYKLIMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYLIMHCA 3apsf, 3JIEKTPOMAarHUTHBIE
KonebaHWs W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OnwuceiBaTh  W3yYEHHBIE CBOMCTBA  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DIEKTPUUECKYI0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTh KAaTyILKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosebaHui B Kosie0aTeabHOM KOHTYpE, 3apsij U CHJla TOKa B Ipoliecce
TFapMOHUYECKUX JIEKTPOMAarHUTHBIX Kosie0aHuH, ¢bokycHoe
paccTosiHuE U ONTHUYECKas CWJIA JIMH3BI, IPU ONHCAHUU IPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAUeHMsT W EIUHMIbI, YKa3blBaTb (HOPMYJbl, CBSA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3YH
(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOJIb3YsI
¢usnueckne 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH O3TOM pPa3dyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBITIONHATE SKCTIEPUMEHTHI TIO UCCIIET0BAHUIO (PU3NIECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEITUYHH C HCIIOTH30BAHHEM
NpSMBIX ~ M3MEPEHUN; TPU OITOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEITMYMH B BHJIE TAOJIUIl ¥ TPApUKOB, JIENATh BBIBOJBI 0 PE3yIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpHMEHTa, YydeOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
YCIOBHS  3aa4d  BBIOMpAaTh  (PU3MUECKYH) MOJAETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nuecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh MPUHLMIIBI ACUCTBUS MAIIMH, NMPUOOPOB U TEXHHUUECKUX

YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€XKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e301MacHOCTH Ipu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBECHUS B OKPY KAIOIICH cpesie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ paboOTy  IpyHmbl,  PAlMOHATBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLEHUBATb BKJIAJ KaXIO0ro0 U3 YYaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/bI MTO3HAHMS OKpYyXkarowero Mupa. Poib
JKCIIEpUMEHTAa W TEOpUHM B  IIpouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHUIIBI NPUMEHHUMOCTU
(buznuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUs. Poinp u Mecto ¢usuku B
hopmupoBaHUHN COBPEMEHHOM HAay4YHOH
KapTHUHBI MHpa, B MIPAKTUYECKOU

NESITEIbHOCTH JIFOIEN

MEXAHUKA

2.1.1

2.1

KMHEMATHUKA

MexaHu4ecKoe IBHKEHUE. OTHOCUTENBHOCTh
MEXaHNYCCKOI0o ABUKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckOpocTh (CpeaHsis CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHOM TOYKHM, UX NPOEKIMU Ha OCH
CHUCTEMBI KOOP/IMHAT. Crnoxenue

MIEPEMELLEHUI U CII0KEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. I'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOpOCTH,
YCKOpEHHUS, Iy TH u repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHHA




2.2

CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO

majeHust

KpuBonuneiinoe jaBuxenue. PaBHOMepHOe
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LleHTpocTpeMUTEIbHOE YCKOPEHHE

Texunuueckue YCTpOWCTBA: CIUJOMETP,
JIBU)KEHUE CHApAJIOB, LECMHBIE U PEMEHHbBIC
nepegadu

IIpakTrueckue paboTHI. H3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy IyTSIMH, MPOUIECHHBIMU
TEJIOM 32  IIOCIENOBATEIbHBIE  PAaBHBIC
MIPOMEXYTKH BPEMEHH P PABHOYCKOPEHHOM
JBH)KEHUN C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
HyIr0. 3ydeHue NBUKEHHUS LIApUKa B BA3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0H_IeHHOl"O TOPHU30HTAJIBHO

JMHAMUKA

22.1

[TpunIMn OTHOCHTEIBLHOCTHU T"amunes.
IlepBriii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cwia. [IpuHIMND cynepro3unuu

CHUJI

Bropoit 3akoH HbproToHa 11 MarepualbHOU
TOYKM B HWHEPIUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHHS. Cua TSKECTH.

IlepBas kocMuueckas ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIBKCHUA u cuiia TPCHUMA IIOKOA.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM T'a3¢C

2.2.7

228

229

[TocTynarenbHoe U BpamaTeIbHOE JIBUIKEHHE
a0COJIIOTHO TBEPAOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAalllCHHS.

[Inedo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

Texnuyeckue  yCTpPONCTBA:  MOJIIMITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue padoThl. V3yueHnue nBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HMccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B AcpopMUpyeMON TPYXHHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jaedopmammm.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIIETO OCh BpallilCHUA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMmnynec MaTepHanbHOM TOYKH, CHCTEMBI
MaTepuaibHBIX TOYeK. Mmmynbc cuibl u

HU3MCHCHHUEC UMITYJIbCa TCJIa

232

233
234

235

2.3.6

3akoH coxpaHeHuss wummnyiabca B HCO.
PeakTuBHOE ABMKEHNE

Pabora cuibl

MOo1HOCTb CHIIBI

Kunernueckas 3Heprus MaTepuaJIbHOW TOYKH.
Teopema 0 KHHETHYECKON PHEPTUU
[lorenumaneHas osHeprus. lloreHumanbHas
SHEeprus yIpyro ne(popMUPOBAHHOM
npyxuHsl. IloTeHunanbHas dHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IEUII)HBIC N HCIOTCHLHAJIBHBIC CHIIBI.
CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOMH SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHMS
539 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
o BOZOMET, KOIIEp, IPY>KUHHBIN MACTOJIET
[Ipaktnueckue pabotel. HW3ydeHue cBs3H
53,10 CKOpPOCTEM Tel IMpu HEYNpyroMm yJaape.

HCCJ’IGI{OB&HI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUH

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. Iuddysusa. Xapakrep ABMKEHUS U

BSaI/IMOHGfICTBHﬂ qacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

Macca wMonekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Llenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpenHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasza. [lIkana remneparyp KenpBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3axoH /lanmpToHa

l'azoBbie 3akoHBI. M30mpo1iecChl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

Texnuueckue yCTpOMCTBA: TEPMOMETD,

OGapomerp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3MepeHne Macchbl
BO3JlyXa B KJIacCHOM KoMHare. MccrnenoBanue
3aBUCUMOCTHU MEXKy IIapaMeTPaMU COCTOSHUS

Pa3pEeKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUs TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ N3MEHEHNS

KommyecTBo TEmIOTH B pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O ra3a

3.23

Buasl Ttemnmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMsI, U3Ty4yeHue. TernnoéMKocTh Tena.
VYnenpHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

324

3.2.5

3.2.6

IIepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTs raza

TeroBble MammuHbl. [IpuHIUMIBL EeWCTBUA
TeIUIOBbIX MamuH. [IpeobpazoBanus 3HEpruu
B TemiuoBbIXx MamuHax. Koapduuuent
nosiesHoro  neuctBus  (mamee —  KIIM)

teroBoi MmamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TeruoBble JBUTATEIIHN. DKOJIOTHYECKHE

MPOOJIEMBI TETIIIO3HEPTETUKH

3.2.7

Texauueckue YCTpOWCTBA: JIBUTaTellb
BHYTPEHHETO cropanus, OBITOBOI

XOJIOONUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaeapHOi

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOSHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u koHaeHcarus. Vcnapenue




" KHUIICHHUE. VY nenpHas TemJioTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyPhI

KHUIICHUA OT JaBJICHUA

AOCOII0THAE M OTHOCUTEIbHAs BIIAXXHOCTH

332 Bo3ayxa. HacklleHHslil map
TBépnoe TeJIO. Kpucrannnueckue u
133 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPHUCTAJIJIOB. Kunxue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTepralIbl
334 [InaBneHne u KpucTauM3anus. Y JenbHas
o TeruioTa miasieHus. CyOnumanus
3.3.5 YpaBHeHHe TEMI0BOro 6amaHca
TexHudeckue yCTpOMCTBA: THUTPOMETp U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
o [IOJIyYE€HUSI COBPEMEHHBIX MAaTE€pHAJIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
337 IIpaxkTrueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
Al DnexTpu3aus Ten. JINeKTpruUecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsII0B
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MIOJIYIIPOBO/IHUKH
4.13 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
4.14 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DneKTpuueckoe moJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3uuuu. JIuHMM ~ HanpsKEHHOCTH
JNEKTPUYECKOTO TTOJIS
416 PaGora cun  2/E€KTPOCTATUYECKOIO  MOJIS.
o ITorenuuman. Pa3HOCTE OTEHIMAIOB
417 IIpOBOOHMKM M IUANEKTPUKH B IMOCTOSHHOM

QJICKTPHUYCCKOM ITI0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IMPOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuyeckue  ycTpOHCTBA:  JIEKTPOCKOI,
419 3JEKTPOMETP, BJEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 IIpakTrueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

VYcaopus CyHICCTBOBaHUA IHOCTOAHHOI'O

4.2.1 3JEKTPUYECKOT0 ToKa. McTounuku Toka. Cuina
Toka. [locTosITHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOE CONPOTUBJICHUE. Y IEIbHOE
o CONPOTHUBIICHNE BEILIECTBA
4n4 [locnenoBarensHoe, napajieJbHOE,
o CMEIIaHHOE COETMHEHUE TTPOBOTHUKOB
Pabota anexTpudeckoro Toka. 3akoH JKoyis
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuia (mamee — IJC) u
427 BHYTpPEHHEE CONPOTUBIIEHHE HUCTOYHUKA TOKA.
o 3akoH Oma 11 TONHOM  (3aMKHYTOM)
anexTpudeckoit nenu. Kopotkoe 3ambikaHue
DNeKTpoHHAas MIPOBOIMMOCTD TBEPBIX
408 METaJUIOB.  3aBHCHUMOCTH  CONPOTHUBIICHUSI
o METaJIOB oT TEeMIIepaTyphl.
CBepXnpoBOAMMOCTh
425 DJIeKTpUYeCKMid TOK B Bakyyme. CBoiiCTBa
o 3JEKTPOHHBIX MYYKOB
4.2.10 [MonynpoBoanuku. CoOCTBeHHAs! M IPUMECHAs




4.2.11

4.2.12

IIPOBOAMMOCTD TOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexoja. [ToaynpoBoJHUKOBbIE TPHUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JICCOLIAALUS.

DIIEKTPOJIN3

DIIEKTPUUYECKUI TOK B rasax.
CaMocTOSITeIbHBIT U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

pa3psaa. Monnus. [1nazma

4.2.13

Texauueckue YCTpOWCTBA: aMIiepmerp,
BOJITMETP,  pPEOCTAaT, MCTOYHHUKM  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopsI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHbII JIO/L,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJ'Iyr[pOBO}IHI/IKOBI)II\/JI Auoa, raJJbBaHUKa

4.2.14

IIpaxkTueckue paboThI. N3yuenne
CMEIIaHHOTO COEAUHEHHS] PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusienus. Habmonenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
TlocTosHHble MarHuThel. BzaumoneicTBue
431 MOCTOSIHHBIX MarHUTOB
43 MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHmun — cynepno3uiuu.
43.2 Jluaum marnutHOM wuWHAYKuuu. Kaprtuna

JUHAM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSHHBIX MaroHuToB




MarsnutHoe 10JI€ NPOBOJHHMKA C TOKOM.
Kaptuna JmHUN MOJS AJIUHHOTO MPSIMOTO

MIpOBOAHMKA W 3aMKHYTOI'O KOJIBLICBOT'O

433 MIPOBOJIHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue IpOBOJHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOZyJIb M HallPaBJICHHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue — 3apsDKEHHOM — 4acTULBl B
433 OJIHOPOJHOM MarHUTHOM 1one. Pabota
cuibl JIopeHua
436 SIBiIeHME DNEKTPOMArHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
OJ1C unayKIMKU. 3aKOH 31€KTPOMarHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHIYKUUA B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATeIbHO B OJJHOPOJTHOM MAarHUTHOM
rnoJse
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. SIBI€HNE CAMOWHIYKIIHH.
4.3.11 OJ1C camouHIyKIIMKA
DHeprusi MarHUTHOTO TIOJSI KaTYyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TIOJIE
TexHuueckne  yCTpOMCTBA:  MOCTOSHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEITH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTrueckue paboThI. N3yuenue
MarHUTHOTO TMOJS KaTyIIKM C TOKOM.
4.3.15 UccnenoBanue JelCTBUS  MOCTOSIHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOWUN




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBOOOIHBIC

kojieOanus. ['apMoHuueckne KoyieOaHuUs.
5.1.1

Ilepuon, wacrora, ammumryaa u (asa

KoJIeOaHui

[IpyxuHHbIi MasTHUK. MaremaTuyecKui

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
5.13 Kunematuueckoe u JUHAMUYECKOE

OIMCAHUE KONeOaTEeIbHOr0 IBUKECHUS

[IpeBpamienue SHEPTUH npu
FapMOHMYECKUX  KOJIEOaHUSX. Cas13pb
514 AMILUIUATY 1Bl KoaeOanuii UCXOIHOU
BEJIMYMHBI C aMIUIMTYJaMu KoJjieOaHu# eé

CKOPOCTH U yCKOPEHUS

Konebarenbubiit  koHTyp.  CBOOOIHBIE
5.1 3JIEKTPOMArHUTHBIE KoJIeOaHust B
uaeaJbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHaorusi MeXIy MEXaHHYeCKUMH U
JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna TomcoHna

3aKoH COXpaHCHUA SHEPTHUU B HUACAIIBHOM

Ko0JIe0aTeIbHOM KOHTYpPC

BhIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pe3onanchHas KpHUBasl.
BoinyxeHHBIE JIEKTPOMAarHUTHHIE

KoJIeOaHus.

Ilepemennbii  Tok.  CuHycCOMIAJIBHBIN

IIEPEMEHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYAHOE U JEUCTBYIOIEE 3HAYCHUE

CHUJIBI TOKA U HAIIPSAXKCHUSA

5.1.10 Tpancdopmarop. [IpousBocTBo, nepenaya




52

U NOTpeOJICHUE 3IIEKTPUYECKONM IHEPIUH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kyaberypa
HCIIOJIB30BAHHUS NEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: celicmorpad,
ANEKTPHICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

IIpaktuueckue pabotel. HccnenoBanue
3aBHCUMOCTH NEpUOJia MAJbIX KoseOaHun
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpysa. MccienoBanue nepeMeHHOro Toka B
Lenu W3 IOCIEAO0BAaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTtb
pacmpocTpaHeHuss ¥ JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wntepdepenius " audpaxius

MEXaHHUYECKUX BOJIH

523

524

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
WU3Iy4YEHUSI  DJICKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuentauus BektopoB E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

525

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie OJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PagUOCBA3UM W TEJIEBUJICHUS.




53

5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY Kalolel cpebl

TexHu4ecKkue yCTpOWCTBAa: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, tenedon, CBU-neup

OIITUKA

[IpsMonuHeiHOEe pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. Jlyu cBera

532

533

534

535

OtpaxeHnue cBera. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHil B IJIOCKOM
3epKajie

IIpenomnenne cBera. 3aKkOHBI MPEIOMIICHHS
cBera. AOGCONIOTHBIH noKazareJb
MIPEIOMIIEHUS

Iomuoe BHYTpPEHHEE OTpPayKCHUE.
[IpenenbHbIl yron IMOJHOIO BHYTPEHHETO
OTpaKECHHUSI

HMucnepcust  cBera. CHOXHBII  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE paCCTOSHUE H
OIITHYECCKAas culia TOHKOU JIMH3HI.
[Moctpoenne n3o00pakeHUit B COOMPAIOIIINX
W paccewBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JINMH30M

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

HNnrepdepenuius  cBera.  KorepeHTHBbIC
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(PEPEHIIMOHHONW KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cera.  JudpakunoHHas
peméTka. YcinoBue HaOIIOJCHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu aJeHun
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPaKIMOHHYIO PEIETKY

5.3.10 [Monsipuszanus ceera

TexHu4eckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, nudpakImoHHas peméTka,
TIOJISIPOU T
[IpakTnyeckne  pabOTHI N3mepenue

nokasaresis mpenomieHus. VccrnenoBanue
5.3.12
CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpPUMEHUMOCTH  KJIACCUYECKOM
MEXAHUKHU. IToctynartet TEeopun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJsI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENLHOCTD OJIHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM M COKpalleHue
TUTAHEL
6.3 DHeprusi ¥ UMITYJIC CBOOOTHOM YaCTHIIBI

CBs3p Macchl C JHEPTHEW W HMMITYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
SJIEMEHTBLI KBAHTOBOM OIITUKH

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boToHAa C ero 4YacroToh. OHeprus H

UMIyJbC HOoTOHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Omoeiter AT Cronerona. 3aKOHEI
dhoTtodrddekra

YpaBHeHue OUHNITENHA st
dotorddekra. «KpacHas TpaHUIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
Texuuyeckue ycrpoiicTBa: (POTOIIEMEHT,
¢doromaTIuk, COJTHEYHAS Oarapes,

CBETOIHOT

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue "
noryiomeHue (QOTOHOB TMpHU  Mepexojie
aToMa C OJHOIO YpPOBHS DJHEPIrUHM Ha
npyroi. Buasl criektpoB. CrieKTp ypoBHeEH

SHEPTUH aToMa BOJIOPOIa

7.2.3

7.2.4

BonnoBrele cBoiicTBa wacTuil. BomHBI e
bponns. KopnyckynsipHO-BOIHOBOMI
nyanusM. Judpakuus 2JIEKTpOHOB Ha

Kpucrtajuiax

CrooHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoicTBO U pUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpONCTBA: CIIEKTPAJIBHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuuyeckne  pabotel.  Habmionenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIlUU

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OINBITHI




Pesepdopna mo ompeneneHH0 COCTaBa
pamuoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BriusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOPOTOHAa W HEUTpOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

HBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oronsl

Anbda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBIA  Oera-pacnaa.  ['amma-
7.3.4
U3JIy4EHueE. 3aK0OH  PaJMOaKTUBHOIO

paciiaaa

OHeprusi CBSI3W  HYKIIOHOB B  sIpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saaep

SnepHsiii peaxTop. TepmosinepHbIit

cuHte3. [IpobGneMbl M THEpCHEKTHBHI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HI[GpHOfI SHEPICTUKHA

OnemeHTapHble  YacTUlbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyHTaMEHTAIbHBIC

B3aHMOJICHCTBUS

TexHuyeckue  ycTpONCTBa:  JIO3UMETD,
7.3.9 Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHast 6omba

IIpaktuuyeckue pabotel. MccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHA

o1 Bun 3Bé3mnoro Heba. CosBe3musi, sipKue

3BéSIILI, IIJ1aHCThI, X BUAUMOC IBUKCHUC

Conuneunas cucrema. llmaHeTsl 3eMHOU

8.2
rpynnsl.  [lmaHeTsI-rUranTel M HX




8.3

CIIYTHHUKH, KAPJHWKOBBIC IIJIAHCTHI. Maijsle

Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HUX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJlyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CHEKTpaNbHBII  KJACC — CBETUMOCTDHY.
3BE3apl  VIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» MJIs

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee CTpoeHue 3BE3N.

CoBpemMeHHbIE MIPEICTaBIICHUS 0
MIPOUCXOXKICHUH U dBoJronu ColHIa U 3BE3.

DTansl JKU3HU 3BE3]1

8.7

8.8

Mneunsii  Ilyte — Hama [anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockas u  chepuueckas

noacucTeMsl I ajJakTuKu

Tumnel ramaktuk. PamuoranakTuku U

KBazapbl. UEpHBIE ABIPHI B SAPaX TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xa00ma. PasOeranme razakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHne

8.10

Macmrabnass  ctpyktypa  BceneHnHoit.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aACTPOHOMHH




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo
«IIpocsemienne»

» ®usuka. 11 knacc. Mskumes I'.4., byxoBues b.b., Hapyrua B.M.; oz
penakmueit [lapdpenTreBoit H.A. AknimonepHoe o6mectBo «M3maTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



