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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS U
KOHILIETIIIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeIbHbIEC TPOrPAMMBI.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcs 10-11 kimaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeJAMETHBIM pe3yibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlNKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

® IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cozepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3NKU — CHCTEeMOOOpa3yonii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWA  OMpeNeNseT XapakTep H — pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJIyYeHHUSI HOBBIX MAaTEpHAJOB C 3aJlaHHBIMUA CBOWCTBAMU M APYTHX.
W3ydenne ¢u3MK BHOCHT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJaroIuxcs, B (OPMHUPOBAHHE YMEHUN TPHUMCHSTH
HAyYHBIA METO]I O3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca ¢u3MKKA IS YpPOBHS CpeaHero ooOmero o0pa3oBaHHS
MOJIOKEH pAI HUACH, KOTOpPble MOXKHO paccMaTpuBaTh KakK TMPHUHITUIBI €T0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXKe OOCYXIEHUS
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TIpaHHIaX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTIO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJId CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKW WIA B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e hopMUpOBaHHE HHTEpECa W CTPEeMJICHHsS OOYYaloIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

® Pa3BUTHUE TPEJICTABICHUNA O HAYYHOM METOJE MO3HaHUA U (popMUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

¢ hopMHpPOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa H3yuyeHUs] OCHOB
CTPOEHUS MaTepuu U PyHIaMCHTAIbHBIX 3aKOHOB (DH3HKU;

e hopMHUpOBaHHE yMEHUH OOBSACHATH SIBICHUS C  HCIOJb30BAHHEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e hOpMHUPOBAHKUE TPEACTABICHUN O pPOIM (PU3UKU MJI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



npuoOpeTeHre CUCTEMbI 3HAHUN 00 00X (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPOPHU3UKY;

e popMUpOBaHHE YMEHHUUW TPUMEHATH TEOPETHUECKUE 3HAHUSA s
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
NPaKTUYECKHUX PEIICHUI B MOBCETHEBHOMN JKU3HU;

® OCBOCHHE CIIOCOOOB pEIIeHUS pPa3lIWYHbIX 337a4 C SBHO 3aJlaHHON

¢u3nveckoil Mojenplo, 3axad, IMOAPa3yMEBAIOUIMX CaMOCTOSTEIbHOE

co3JlaHue (hpu3n4ecKoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33/1a4H;

MOHMMAaHUE (PUBUYECKUX OCHOB U TNPHUHIUIIOB JEWUCTBUS TEXHUYECKHUX
YCTPOMUCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;
® OBJIQJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

® CO3/IaHKME YCJIOBUU IS pPa3BUTHUSI YMEHHUM MPOEKTHO-HUCCIIEIOBATEIbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme Mo (Qusnuke TmnepeyeHb JTabopaTOPHBIX M
MPaKTUYECKUX PAOO0T SBISIETCS PEKOMEHIOBAaHHBIM, YUYWUTENb JEJaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI NPUMEHUMOCTH (PUZNYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUaJbHOW TOYKH, UX MPOEKIUU HAa OCH CUCTEMBI KOOPJHHAT.
CloxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  aBvkKeHUe. [IBUKEHHE  MaTepUAIbHOM  TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne nBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEpaBHOMEPHOTO JBWKEHHUS C LEIBIO ONPEAEICHNUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUIs MaTepUalIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosd. Kosddurument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IMOAUIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

WMiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMBl MaTE€pPUANbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6ora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEprus yIpYro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  cuibl.  CBsa3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPaHEHUs] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aMOJEUCTBUS 4YacTUIl BelmlecTBAa. Mojaenu CTpOEHHUs ra3oB, XHUJIKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.



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

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B UAEANbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJI€ATbHOrO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]y TapaMeTPaMH COCTOSTHUSL Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpEeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  raza. Buuel  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOoro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevictBus TemwtoBoil mamwuHbl. [{ukn KapHo m ero xo3¢gduuIueHT MOIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 1Mo anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kurnenue. AOCOIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HacelueHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamnoB. JKunakue kpucrtamibl. CoBpeMeHHbIE MaTepualnbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHulie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsk€HHOCTh  AnekTpudeckoro mnojsa.  IIpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopnencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEILECTBA.
[TocnenoBaTenpHOE, MapauIEIbHOE, CMEIIAHHOE COCITMHEHNE TPOBOJHUKOB.

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

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHWE HCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpUUYecKo nenu. KopoTkoe 3aMbIKaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexonaa. [1omynpoBoIHUKOBBIE IPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: AaAMIIEPMETP,
BOJITMETP, pEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNOM, FalbBaHUKA.

Jlemoncmpayuu

M3MepeHne CHilbl TOKA U HaIIPSIKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIIEHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABHKYIIEN CUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 Kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€ C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJECITUPOBAHNUE, MOIENb, U3MEPEHHE.

Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOECKLUH HA OCH KOOPJAMHAT, CII0KEHUE BEKTOPOB.



Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHECHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM WMHAYKUMH. KapTWHA JNMHWKA MarHUTHOM
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO MPOBOJHHWKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHMUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHUE.

Cuia JlopeHua, €€ MOyJib M HarpaBlieHHE. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOoTOK BekTOpa MarHUTHOMN
WHAYKOUU. OJEKTPOABIKYLIAs CHJAa MHAYKIUU. 3aKOH 3JEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYLIas CHJla WHIAYKLIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUMHW. OJIEKTPOABMXKYINAs CHJIA
CaMOWHIYKLIHH.



OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuueckue yCTpoWcCTBA M MPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUL, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3aumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOABUKYILIEH CUIIbI UHAYKIMU OT CKOPOCTH MU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3yyeHne MarHuTHOTO IOl KaTyIIKH C TOKOM.

HccnenoBanue nelcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM MHTYKLIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konebanus. [lepmona, wactora, amrumryga u (aza xoseOaHUN.
[IpykvHHBIN MassTHUK. MareMaTU4eCKUil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTUs MEXAY MEXaHWYECKUMU U
AJIEKTPOMArHUTHBIMU KoJsieOanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUS
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHusIX. BbIHYK€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUsl.

[lepemenHnbiii  TOK. CUHYCOWJAIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
DHEPIruM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
VCITOJIb30BAHUS AJIEKTPOSHEPTUH B IOBCETHEBHOM XKHU3HH.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

Hab6nronenue 3aTyxarommx KoJaeOaHmi.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHnc mnpu MOCHENOBATENIbHOM COECIMHEHHHM pE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHve IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHUsT W JUIMHA BOJIHBL. IlomepedHble W IPOMOJIBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

O6pa3oBaHue U pacCIPOCTPAHEHUE MONIEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.



Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHnne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujia TOHKOM JuH3bl. [locTpoeHne u3oOpaxeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckrue yCTpPOWCTBa M TMPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE PpPACIPOCTPAHEHUE, OTPAXKEHHUE M NPEJIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu ceera.



[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(PPAKINOHHON PEHIETKY.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeUAIbHON TEOPHUH OTHOCHUTEILHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruun HOTOHA C €r0 YACTOTOM. DHEPrust
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue DiHmTeHa 1 Gotoaddexra. «KpacHas rpaHunia»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUe: (POTODIEMEHT,
dboToaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.



BosHoBbIE cBOVicTBA yactull. Bosnnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sajapa. M30Torsbl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl W TEpPCIIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTo/p1 HAOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO Pu3nyueckoit KapTUHBI MUPA.
TexHn4eckue yCTpONCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aACTPOHOMMUM.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIKEHHUE.



ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. McrTounuwk sHeprun ConHIa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue
3BE311. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOXKACHUU U 3BOIonMKM CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[Iyte — nHama I'amaktuka. [lonoxenune u aswxkeHue CoyHIA B
Namaktrke. Tumnsl ramakTuk. PagunoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CeBEpHOro NOyIIapus U IpKUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOM cepax nesTeIbHOCTH YEeJIOBeKa, POJb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb PU3UUECKON TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue xypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX Puryp u 00béma Tel.



buonoeus: snextpudueckue SBICHUS B JKHBOW MPUPOJE, KoyeOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYECKON PEMIETKH, CIEKTPaTbHBIM
aHaJIu3.

l'eoepagusa: MarHWUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUM DJEKTpOIEpeaady, TEHEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO TpenMera «DPu3nMKa» HA YPOBHE CPEIHETO OOIIETo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIUXCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JCSTEILHOCTU B IMPOIIECCE PealM3alliid OCHOBHBIX HAIPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOINEUETIOBEUECKUX T'YMAaHHCTHUYECKHX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATH C COIMATILHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JIOCTHXCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOpa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI JEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHATHUAMU U METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (HU3UKE B TMPAKTUYECKYI0 O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-YPOUHOMU
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

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

IIOHMMAaTh M HCIIOJIB30BATh MPEUMYIECTBA KOMAaHAHOW W MHAUBUIYaJIBHON
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensiaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATMIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKHM W CBOECBPEMEHHO TNPUHUMATHh PEIICHUS IO HX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIECHHE, CIOCOOHOCTh aJalTUPOBATBCS K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KApPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHUE 110 OKPYKHOCTHU, HWHEPIHUs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIAPEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTH BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JIBM)KEHHUE, UCMOJB3Yysl (PU3NYECKUE BEIIUYMHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYUH, MX OOO3HAYCHHS M €IUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3Ysd (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3YEMBIX BEIWYHH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BEITWYMHBI: IJCKTPUUECCKUN 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIUAN CYNEPNO3UIIUA CHJI, TPUHIIUI PABHOINPABUS HHEPIUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSAPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIONKEHHOTO OOOpYIOBaHUSA, IMPOBOJUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BEITUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HCCICIOBAaHUMN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCIHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJMIpU3alMs CBETa, JHUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHEIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIDKYIAs CUjla, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS W MPOLECCHl, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMUH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEOBATEILHOIO U MAPaLIETbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHHUsS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHUYeCKOE BBIPAXKEHHUE U YCIOBUS (TpaHUIbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbBIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENbLCKOW U IMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYECCKHE BEIUYHHBI M (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C OMOpOl Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYSHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH IMOTyYaeMyI0 HH()OPMAIINIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YICHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301MacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUST HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHPHOCTh B HECTAHJAPTHBIX CHUTYyaIlUsIX, aJlcKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanMeHOBaHME KoauuecTBo yacoB BocnurareabHbIH
DJIeKTpOHHbIe (LM (POBHIe)
n/ pa3esioB U TeM Konrtpoann IpakTHyeck KOMIIOHEHT
Bcero o0pa3oBaTesibHbIE PeCypChl
n MporpaMmMabl ble padoThI ue padoTsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
c(hOopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
1.1 duzuka n METOABbI 2 bubanoreka HOK COBPEMEHHOMY  YPOBHIO
' HAay4YHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72 pasBUTHSA  (PUBHUECKOIL
HAYKU;
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoteka [IOK CITOCOOHOCTh OIICHUBATH
2.1 Kunemaruka 5
https://m.edsoo.ru/7f41bf72 CUTyallMI0 U NPUHUMAThH
29 . Bu6muorexa [OK OCO3HaHHBbIE  pEILEHUS,
' Auramica https://m.edso0.ru/7f41bf72 OPHEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE
HOPMBl M IIEHHOCTH, B
53 3aKOHBI COXpaHEHUs B 5 1 1 bubmumoreka [JOK TOM qHcTIe B
MEXAHUKE https://m.edso0.ru/7f41bf72 JIESTENLHOCTH YIEHOTO;
HWHTEpEC K



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

pa3IMYHBIM chepam
npodeccCuoHaTbHON
NESITeIbHOCTH, B  TOM
YHUClie  CBS3aHHBIM  C
GU3MKOH W TEXHUKOH,
yMEHHUE COBEpIIATH
OCO3HAHHBIH BBIOOp
Oynymeit mpodeccuun u
peaIn30BHIBATH
COOCTBEHHBIE
YKU3HCHHBIC TUIAHBL;

Hroro no pasaceiny

18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

OcHOBBI
3.1 MOJIEKYJISIPHO- 9 bubmorexa LHOK
' yip . https://m.edsoo.ru/7f41bf72
KMHETUYECKOU Teopuu
39 OcHOBBI 10 bubmuorexa [JOK
' TEPMOJMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
bu6nuorexa [IOK
3.3 COCTOSIHUS BELIECTBA. 5

®a3oBbIe IEPEXOIBI

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

c(hOpMUPOBAHHOCTh
JKOJIOTUYECKOUN
KYJIbTYpHI, OCO3HaHUE
IJ100aNbHOTO  XapakTepa
3KOJIOTUYECKHUX
npobiewm;
TJIAaHUPOBAHKE "
OCYIIECTBIIEHUE
JEUCTBUI B
OKpYy>Karollel cpene Ha
OCHOBE 3HAHHUS IIeJen
YCTOWYMBOTO  Pa3BHUTH
YeJI0BEUECTBA;



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

Hroro no pazaeny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6nuoreka [IOK OCO3HAHHE LICHHOCTH
4.1 DIIeKTpOCTaTUKA 10 N
https://m.edsoo.ru/7f41bf72 HAay4yHOM JeATEIbHOCTH,
TOTOBHOCTh B IIpoLiecCe
U3YyYCHUS buzuku
OCYIIECTBIISATh
ITocrossHHBIM IPOEKTHYIO u
42 JJIEKTPUUECKUH TOK. 12 bubnmnoreka HOK HCCIIEJOBATEIIBCKYIO
Toxu B pa3nmnyHbIX https://m.edsoo.ru/7f41bf72 JIeATEIbHOCTh
cpenax UHAMBUAYAJIbHO U B
rpymnme.
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBIE B .
OCIUTATEIbHbII
Ne HaumeHoBaHue pa3ieioB (undposbie)
Konrtpoabnbie | IIpakTnueckue KOMIIOHEHT
n/n U TeM MPOrpamMmbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
IPUHSITHE
TPaAULIUOHHBIX
MAarHUTHOE MOJIE. e oK 001IeY€eT0BEYECKUX
1.1 DJIEKTPOMArHUTHAS 11 1 3 MOTHOTCRA 1 TYMaHHCTHICCKIX 1
https://m.edsoo.ru/7f41c97¢ | remoxparuyecknx
WHTYKITHS .
LEHHOCTEH;
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
Mexanuueckue u TOTOBHOCTb BECTHU
2.1 3JIEKTPOMAarHUTHBIE 9 1 bubmorexa HOK COBMECTHYIO
' P https://m.edsoo.ru/7f41c97c
Kose0aHus JESATENBHOCTD B
99 MexaHuyeckue u 5 1 bubnmoreka [JOK HHTEpecax
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.eds00.ru/7f41c97c | TPAKAAHCKOTO
o01ecTBa,
y4acTBOBAaTh B
23 Orrrika 10 3 BI/I6J'.II/IOTeKa HOK CaMOYNpaBlIeHUH B
https://m.eds00.ru/7f41c97¢ | oGpasoparenbHOl

OpraHu3aIlNH;



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

CIIOCOOHOCTD
OLICHUBATh CHTYaIUIO

u MPUHUMATH
OCO3HAHHBIE

pelieHus,
OpPUEHTHUPYSICh Ha
MOpaJbHO-

HPaBCTBEHHbBIC HOPMBI
U LEHHOCTH, B TOM
YHCJIE B I€ATEIbHOCTU
Y4E€HOI0;

Hroro no pasaceiny

24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
31 OcCHOBBI CIELIMATILHON 4 bubnuoreka [IOK COBPEMEHHOMY
' TEOPHU OTHOCUTEIHLHOCTH https:/m.eds00.ru/7f41c97¢ | yposro pasBUTHSA
(bu3nUecKoil HayKu;
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAaHTOBOM 6 bu6mmoreka [JOK TOTOBHOCTD u
' OIITHKH https://m.edsoo.ru/7f41c97¢c | ctoco6HOCTH K



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

4 Crpocnue atoma 4 bubnmoreka [JOK 00pa3oBaHUIO u
https://m.edsoo.ru/7f41c97c | camooOpa3oBaHHIO B
obrmactn (GU3MKA Ha
HPOTSHKEHUU BCEH
KU3HU;
TOTOBHOCTD BECTHU
COBMECTHYIO
JESTEIILHOCTD B
4.3 ATOMHOE PO 5 Bubmiorexa LIOK f}:l){:;zz:{i);oro
https://m.edsoo.ru/7f41c97c
o0111ecTBa,
y4acTBOBATh B
CaMOYNIPAaBICHUU B
o0pa3oBaTeNnbHOI
OpraHu3aIy;
Wroro no pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPO®U3UKHU
ACTETHYECKOE

OTHOLIEHHE K MHUDY,
BKJIFOYAst JCTETUKY

51 DJEMEHTBI aCTPOHOMHH H 7 bubmnoreka [IOK HAy4HOT'O TBOPYECTBA,
' acTpohU3UKH https://m.eds00.ru/7f41¢97¢ | ppucymero
¢duznyeckoil Hayke;
Hroro no paszueny 7



https://m.edsoo.ru/7f41c97c
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Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

bu6mmoreka [IOK
61 Obobmaroutee nosTopere 4 https://m.edsoo.ru/7f41c97¢
Wroro no pazueny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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