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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW IMporpammel, npeactaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS H
KOHLIETIIIUUA TIpernoJiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareIbHbIE POTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusam PI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEHHsS (PU3HKM HAa YPOBHE CPEIAHEro OOLIEro
o0Opa30oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYyHOW KapTUHBI MHUpa oOydaromuxcs, B (OpPMUPOBAHME YMEHUU NPUMEHATH
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepuai U3 BCeX pa3iesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW marepuan Kypca (U3UKU
o0ObeMHEH BOKpYr (Qu3nyueckux Teopud. Begymum B Kypce sBisgeTcs



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTHMUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3UUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TEOPUH, POIU (PYH/IAMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
IIPOIICCCOB).

CUCTeMHO-eSTENHLHOCTHBIN TIOJIX0/T B Kypce (U3UKU peain3yeTcs MPexke
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESTENIBHOCTU O0YYarOIIUXCH.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MPaKTUYECKUX paboT. BhijeneHne B yka3aHHOM TEpedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HMCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTh KOCBEHHBIC H3MEPEHHUSI, HCCIEAOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO0, MO3BOJISIIONINE MPUMEHATh U3YYEHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETPUPYS 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
oObsSICHEHHE TPOTeKaHUs (U3UYECKUX SBJICHUN M MPOIIECCOB B OKpYXKaroUleh
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(GbU3MKY Ha YPOBHE CpeHEro 0011ero o0pa3oBaHus IOJDKEH U3yYaThCs B YCIOBUSAX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OXoauMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (U3NKe YUEHHUECKUX MPAKTHUECKUX Pa0dO0T U JEMOHCTPAIIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalImMXcsa. TeMaTHYeCKHe KOMILICKTEHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIAMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUN OOBSCHATH SBJICHHS C HCIOJIb30BaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpencTaBICHUH O PO (PU3UKH IJIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mmx (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, ODJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHME YMEHHH TIPUMEHATH TCOPETUUYCCKHUE 3HAHWUS IS
OOBsSICHEHHS (PU3WYECKUX SABJICHUH B TPHPOAC H JUISl TMPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIICHUS Pa3UYHBIX 3a7a4d C SBHO 3aJIaHHOMN
dbuznyeckoil Monenbplo, 3aJad, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TMOHWMaHHWC (UBMYECKUX OCHOB M TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS W TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMaINH,
OTIpEJIEICHHS TOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTara;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,

TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUIECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBEeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SBICHUM M MporieccoB. HayuHble TUIOTE3HI.
dusznveckre 3aKOHbI U TEOPHUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M UU(POBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon u wactora obparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpaBienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IMPH PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HNHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuIIBl OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus ¢ MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunerndeckass sHeprus MarepuaibHOW TOukH. Teopema 00 H3MEHEHHH
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanpHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HDHEPIMM CHUCTEMBI TEI.
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM>KECHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUH
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBHXKEHUS U
B3aUMOJICMCTBUS 4YacTUI BellecTBa. MoAenum CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ nzMmepenue. [llkama Temmneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO ra3za. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkarma
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianenpona.
3akon JlanbToHa. M3ompouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbIThl 110 U PYy3UN )KUAKOCTEH U ra30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIOcOo0bI €€ n3mMeHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MamnHax. KoadduimeHt mnosne3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIBHUK, KOHTUITMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TeMIIEpaTyphl) Tejla IpH TeIuioneperaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammueckue n amopdubie Tena. AHU30TPOIUS CBOMCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBinenue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHu4eckue yCTpOHMCTBA M IPAKTHYECKOE INPHUMEHEHHE: THUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOJIy4EHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JiaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKHil 3apsa. JBa Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJIHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3EKTPUYECKUI 3apsia.
Onektpuueckoe mozne. Hanpsok€HHOCTh — 3nekTpuueckoro mojs.  [IpuHiun
CYHEPIIO3ULUN BJIEKTPUUYECKUX MOJIEN. JIMHUKU HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJIA.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
MOTECHIMANOB. [IpOBOAHWMKM W HNUINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DmeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUI IEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIONIaAn
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEITMHEHUE ITPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBolicTBa p—N-nepexoa. [loaynpoBoHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3eKTPOABUKYIIEN CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.



MexnpeaMeTHble CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H € KypcaMM MAaTeMaTUKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runoresa, (Qusnuueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHass (QyHKIuS,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKEHHE B XKUBOU mpupoje, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH WU
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS TUCCOLUALM,
raJIbBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JIBHUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpEBATEIbHbBIC npuoOopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bexkrop MarHuTHOM MHAyKUMH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUN MarHUTHON
MHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUH
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOTO HPOBOAHMKA U 3aMKHYTOIO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoOBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHnua, €€ MOlyJib U HarpaBlieHUE. JIBUKEHHE 3apSyKEHHOM YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpuyeckoe IMoje. OJEKTPOABIKYILAS Cuia HWHAYKIHUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMHU. OJEKTPOABMXKYIAsg CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHblE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanms. [lepumona, wactora, amrmumryga u ($aza KoieOaHUN.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBparieHue sHEpruu Mpu raApMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
DHEPTUU B HUJICaTHHOM KOJIeOATEIhHOM KOHTYDE.

[IpencraBieHne o 3aTyXaronuX KoJieOaHUAX. BhIHYKIEHHBIC MEXaHHUYECKHEC
kojeOanus. Pezonanc. BeiHyKIeHHBIC 3JIEKTPOMarHUTHBIE KOJIeOaHMs.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM U3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxius,
uHTepdpepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >eKTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHuUE U pacpPOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HabGmronenue orpaxkeHus: U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, MOJSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[TpenomiieHue cBeTa. 3aKOHBI MIPEIOMIIEHUS cBeTa. AOCONIOTHBIN ITOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrojl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosiHWE W ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHu4ecKnue YCTpOMCTBA M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosmyueHue ciekTpa ¢ MOMOILIBIO TPU3MBI.

[Toy4yeHune cexkTpa ¢ mMOMOIIBIO TUGPAKIIMOHHON PEIIETKH.



HaOnronenue nosisipuzanuu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
doTorpdexra. YpaBuenue DiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas mopmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOCHUS sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-U3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sI€ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE31IBI TJIaBHOW IOCIICAOBATEILHOCTH. 3aBHCHMOCThH «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne m awxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
rajakTHK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajmakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usukm w acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEJIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJieieHHEe TUIONIAIN TIIIOCKUX GUTYp U 00BEMA TEll.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS y4eOHOro npeamera «Ou3nka» JOHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMNbITA JAEATEIBHOCTHA B IPOLIECCE peaAM3alMy OCHOBHBIX HAIIPaBIICHUMN
BOCIIUTATENIBHON NESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

yYMEHUE B3aMMOJIEWCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM Y BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs 3CTETUKY Hay4YHOT'O TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IUYHBIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTA, B TOM
YHClie CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpILIATh OCO3HAHHBINA BHIOOD
Oymyme mpodecCuu 1 peaqTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBHIA B OKPYKAIOIIECH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIHHOCTH, TOTOBHOCTH B IPOIECCEe
U3y4deHUsS  (QU3HKH  OCYIICCTBJIATH NPOSKTHYID W HCCIEIOBATEIhCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEATEIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaeMbIX
bu3MYeCKUX SIBICHUSIX;
pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJeMbl C YYETOM aHadu3a HWMEIOIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JCSTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMU TMOHSATHSIMU W METOJaMHU
bu3nUecKoil HayKH;
BJIa/IETh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOW U MPOEKTHOW AESITeIbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MYECKOTO COJECp>KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;
BJAJE€Th BUAAMU JIEATEIBHOCTUM 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YHCJIE MIPU CO3/IaHUH YU€OHBIX TPOEKTOB B 001aCcTH (PU3UKY;



BBISIBIIATh NPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPeACTBa  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUYHOM
JEATEIBbHOCTH,

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO MU3JIAraTh CBOK TOYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAHIAHOW U MHIMBUILYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHM C Yy4y€TOM OOILIuX
VHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh  LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATH JIEUCTBUS MO €€ NOCTHIKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTb pe3yJIbTaThl
COBMECTHOI paboTHI;



OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa U KaXJOT0 yYacTHUKA KOMAaHJbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEW C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYIIECTBIISTh MMO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON Pa0O0ThI C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacmupsATh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(U3KKH, TOCTOSHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJa/JIeTh HABBIKAMH  MO3HABAaTENbHONM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCTION30BaTh MPHUEMBI peIIeKCHH IJIsl OLIEHKH CHUTYAIllH, BHIOOpa BEPHOTO
peleHus;

yMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHHUMATH pEIICHUS MO0 MX
CHIKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPU aHAINU3E pe3yJIbTaTOB
NeSITEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHX TIPU aHAINU3E pe3yJIbTaTOB
NeSITeIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce qocTrKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeoJIararoun
c(hOpMHUPOBAHHOCTD:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMsI, BKIIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE JEUCTBOBAaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIONINX CITIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEepIIMaIbHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHUH (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
DJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMOJIelicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBIXKEHUE, CTPOEHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HAIPEBAHUH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHACHCALMS, IUIABJIEHUE, KPUCTALIM3AUUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHHMS ra3a B  HM30IpoLeccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUUYECKOE IBIDKCHUE, WCIIONB3YS (U3UYECKUE BEITUUMHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIHUAJIbHAS SHEPIrusi, MEXaHHYeCKas
paboTa, MexaHW4YecKash MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBAThH
(bU3MYECKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS W €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYNHAMM;



OMKCHIBATh W3yYEHHBIEC TETUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(hUIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; IIPU OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OTMCHIBATh N3YYCHHBIE ICKTPHUUECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHHS ¥ CIWHHIIBI;, YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHCHHUs MEXaHHMYECKOHW DHEPruM, 3aKOH COXPAHEHHUS HWMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHHS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIAIBI JCHCTBUA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyupoBath IpobiieMy/3amadyy ¢ THUIOTE3y Yy4eOHOro DKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO M3MEPEHHUS M MCIOJb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINII U TPpapUKOB, JAENIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBaHMUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JEATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyIOBAHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

WCIIOJIP30BaTh ~ TPU  PEMICHHH  y49eOHBIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyr0 HH(pOpMaIHIo;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPAlMOHAILHO pacHpeicssiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aCKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MPHU perieHUH (PU3NYECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKU: DJICKTPUYECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUSI U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JVHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HUCKYCCTBEHHAs
PaIUOAaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUN 3apsij, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KojeOannii B KoyseOaTeaTbHOM KOHTYpE, 3apsi W CHJIa TOoKa B TIPOIECCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/T MOTypacmajga, SHEPTHs CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaJIM3UpOBaTh (HU3UYECKHUE MPOLIECCHl U SBJICHUS, UCHONB3Ys (PU3NUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapasjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH BIEKTPOMArHUTHOU
WHYKIWH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300paXEHHE, CO3/1aBacMOE€ IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYI0BaHMs, MPOBOJUTH OMNBIT M
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUMYUH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEIOBaHUM B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemiath pacu€THBIE 3aJaud C SBHO 3aJaHHOM (U3UYECKON MOJEIbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 331a4u
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

peniaTh KaueCTBEHHBIE 3aa41: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEYUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMaILUH, ITOJTYy4CHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOr0 HUCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pabOTy TPyNIbl, pPAMOHAIBHO paCHpenessTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

JlesITeJIbHOCTh YYUTEJIAA B COOTBETCTBUM € MporpaMmmoii Bocnuranusa MbOY
«AHumpckas COLI»:

CO3/1aHUE 1IEJIOCTHON 00pa30BaTEeIbHON CPEIbl;

LEJIOCTHOCTh M €IUHCTBO BOCIMTATEIbHBIX BO3JEHCTBUI Ha oOyuarolerocs,
pealM3alyio  BO3MOXKHOCTH  COIMAIBHBIX  Mpo0,  caMopeanu3aluio U
CaMOOPTraHMU3aIMI0 00YYAIOIIUXCS, TPAKTUYECKYIO TOJATOTOBKY;



COBMECTHYIO  JCSTEIBHOCTh OOYYalOIIMXCS C  POAUTENSIMU  (3aKOHHBIMHU
MPEICTABUTEISIMU);

CO37laHME YCIOBMM JUIsI Pa3BUTHUsSI W peaju3allui WHTEpeca OoO0ydarouuxcs K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOOpPa30BaHUIO HAa OCHOBE pediieKcuu
JEATETLHOCTH u JUIHOCTHOTO CaMOTIO3HAHUS; caMOOpTraHu3aIuN
KU3BHENIEATeIbHOCTH; (POPMUPOBAHUSI TTO3UTUBHON CAMOOIEHKH, CaMOYBaKEHHMIO;
MOWCKAa COLMAJIBHO TPUEMIIEMBIX CHOCOOOB JIEITEIbHOCTHOM peanu3anuu
JUYHOCTHOTO TTOTCHIINATIA;

dbopMmupoBaHre y OOYyYaIOMUXCS JIMYHOCTHBIX KOMIICTCHIIUN, BHYTPCHHEH
MO3UIIUNA JIMYHOCTH, HEOOXOAMMBIX [JIi KOHCTPYKTHBHOTO, VCIEIIHOTO U
OTBETCTBEHHOTO TMOBEJCHUS B OOIIECTBE C y4E€TOM IPABOBBIX HOPM, YCTaHOBOK
YBOXUTEIHHOTO OTHOIIIEHUS K CBOEMY MpaBy W MpaBaM JIpYyTruX JIOJIeH Ha
COOCTBEHHOE MHEHUE, JTUYHBIC YOSKICHHS; 3aKPEIUICHUE Y HUX 3HAHUN 0 HOpMax
W TpaBWIaxX TIOBEICHUS B OOIIECTBE, CONHAIBHBIX POJIAX YEJOBEKa
(oOyuaromuiicsi, paOOTHUK, TpaKJaHWH, WIEH CEMbU), CIOCOOCTBYIOIIUX
MOJITOTOBKE K YKM3HU B OOIIECTBE, AKTUBHOE HEMPUSITHE UJICOJIOTHH SKCTPEMHU3Ma
U TEPPOPU3Ma;

dbopmupoBaHre Yy O0yUYAIOIMNUXCSA MOTHBAIIMM U YBOKCHHS K TPYAY, B TOM YHUCIC
OOILIECTBEHHO IMOJIE3HOMY, U CAaMOOOCITY KUBAHUIO, TOTPEOHOCTH K MPUOOPETEHUIO
Wi BbIOOpY Oynaymiedt mpodeccuu; OpraHu3aluio ydacThs OO0y4aroIuxcs B
onmaroyctpoiictBe kiacca, OpraHuzamuu, HACEJICHHOTO MyHKTa, B KOTOPOM OHH
MIPOKUBAIOT;

B paMkax rpakaaHCKOTO BOCITUTAHUS:

TOTOBHOCTh K BBITIOJTHCHHUIO O0SI3aHHOCTEH TpakAaHWHA W pealn3allid ero Ipas,
yBa)KE€HUE TIPaB, CBOOO] M 3aKOHHBIX UHTEPECOB JIPYTUX JIFO/ICH;

TOTOBHOCTh K Pa3HOOOPa3HOM COBMECTHOW JIESTEIBHOCTH, CTpEeMJICHHE K
B3aMMOTIOHUMAHHIO ¥ B3aMMOIIOMOIIIH.

B paMkax maTpuOoTHYECKOTO BOCITUTAHUS

LICHHOCTHOE OTHOIIEHHUE K JOCTHXEHUAM cBoed Pomunbl - Poccum, k Hayke,
HCKYCCTBY, CIIOPTY, TEXHOJOTHSAM, OOCBBIM MOJABUTAM U TPYIOBBIM JTOCTHKCHHSIM
HapOJIa;

B paMkax q1yXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OpHEHTAIlMsS Ha MOpAJbHBIC IIEHHOCTH W HOPMBI B CHUTYallMsIX HPaBCTBEHHOTO
BBIOODA;

AKTUBHOE HEMPHSITHE aCOIMAIbHBIX IOCTYIKOB, CBOOOJAAa W OTBETCTBEHHOCTH
JUYHOCTH B YCIIOBHUSIX WHIUBHIYAIBHOTO U OOIIIECTBEHHOTO MPOCTPAHCTBA.

B paMkax 3CcTETHYECKOTO BOCITUTAHUS:

B pamkax ¢usudeckoro BocmuTaHHs, (HOPMHPOBAHUS KYJIBTYPHI 3I0POBBS M
HYMOLIMOHAIBHOTO OJIaronosyyusi:



coOJroicHue TIpaBUJl  OE30MaCHOCTH, B TOM UHCJIE€ HAaBBIKOB 0€30MMacHOTO
MOBE/ICHUS B UHTEPHET-CPE/IE;

CIIOCOOHOCTh  aJaNTUPOBAThCS K CTPECCOBBIM CHUTYyallUsIM M MEHSIOIIUMCS
COI[MATIbHBIM, WH(OPMALIMOHHBIM W TPUPOJHBIM YCJIOBUSM, B TOM YHUCIE
OCMBICISIS COOCTBEHHBIN OTBIT U BEICTpaNBas JaTbHEHIIINE [IETTH;

yMEHHE MPUHUMATD ce0sl U IPYyTUX, HE OCYK1as;

YyMEHHE OCO3HaBaTh HMOIMOHAJIBLHOE COCTOSIHHE ce0si W JpYrux, yMEHHE
YOpPaBJsTh COOCTBEHHBIM AMOIIMOHAIBLHBIM COCTOSTHUEM;

c(hOpMHPOBAHHOCTh HaBBIKa PeQICKCHHU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY H
TAKOI'0 K€ MPaBa APyroro 4eJI0BeKa.

B pamkax Tpy/10BOro BOCIUTAHMUS:

yCTaHOBKAa HAa AaKTHBHOE YyYacTHE€ B PEIICHUMH MPAKTHYECKUX  3aj]ad
TEXHOJIOTUYECKOW M COLMaJIbHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
IJITAHUPOBATh U CAMOCTOSITEIBLHO BBIMOJIHATH TAKOTO POJIa IESITENbHOCTD;
OCO3HAHHE BAXXHOCTH OOYUYCHMS Ha MPOTSKEHUU BCEH KU3HU IS YCIHENTHOMN
npodeCCUOHAIBHON JIeATEIIBHOCTH M Pa3BUTHE HEOOXOMMBIX YMEHUM JIJIsI 3TOTO;
OCO3HAHHBIN BBIOOP M MOCTPOCHUE MHIWBUAYAJIbHOM TPACKTOPHH 00pa30BaHUS U
JKU3HEHHBIX IIJJAHOB C YYE€TOM JIMYHBIX M OOIIECTBEHHBIX WHTEPECOB U
NOTPEOHOCTEM.

B pamMkax 3K0J0TrM4eCKOro BOCHUTAHMUS:

AKTUBHOE HENPUSATHE NECUCTBUH, MPUHOCSIIIMUX BPEJ OKPYKAIOIIEH CPEIE;
OCO3HAHUE CBOEU POJIU KaK rpakJIaHUHA U TTOTPEOUTEINSI B YCIOBUSX B3aUMOCBSI3U
MPUPOIHOM, TEXHOJIOTUYECKON U COUAIBHOM CpEI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosn4yecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/ OpPOrpaMMBI Beero KOHTpﬁOJILHLIe HpaKTﬁuqecmle 0Bpaz0BATETBHBIE
padoThbI padoThI pecype
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa 1 METOJIbl HAYYHOTO MMO3HAHUS 2 bubunorexa LIOK
' https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika S 1 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edso00.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [JOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOJIMHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 bubmorexa LIOK

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

ITocTostHHBIN 35IeKTpUYECKH TOK. TOKH B
pa3IM4YHBIX Cpelax

4.2

Hroro no pazneny
Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m NPOrpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoTbI padoThI pecypesI
Paznen 1. JIEKTPOJAMHAMUKA
11 MarnuTtHoe nojne. DIeKTpoMarHuTHas 11 5 3 bubnnoreka [JOK
' WHYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIeOaHuUs https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onrika 10 2 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 J1eMEHTEI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 7 Egggﬁ;t{i%ggﬁf 11c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOILIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Egggﬁﬁfg&%gﬁﬁf 11c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOHT%OJILHbIe HpaRTﬁl/I'ICCKI/Ie w3yeHus 0GPa30BATEBHBIE
padoTsI padoTsI pecypceb

1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnnoreka [HOK
METO/IbI TIO3HAHUS OKPYKAIOIIIET0 MUpa 01.09.2023  https://m.edsoo.ru/ff0c32e2
P

, | Pomnes b oo | Bumorea 110K

P ayt P pd, 04.09.2023  https://m.edsoo.ru/ff0c33e6
B MIPAKTUYECKON JIEATEIbHOCTH JIIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBuxeHus. [lepemenienue, ckopocTb, 08.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMepHOE NpsIMONIMHEWHOE 1 bubnuoreka [IOK
IBHKEHUE 11.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIKEHHUE 15.09.2023  https://m.edsoo.ru/ff0c372¢

6 Bxoanasi kOHTpoOJIbHAsA padoTa 1 1 18.09.2023

7 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOJTHOTO Ma/ICHUS 22.09.2023  https://m.edsoo.ru/ff0c39cc

8 KpuBonuneiinoe asuxenue. JBrmxenue 1 bubnuorexa [JOK
MaTepuaIbHOW TOUKH MO OKPY>KHOCTH 25.09.2023  https://m.edsoo.ru/ffOc3ada
II r .

9 Mcpunammie cnctows oreera, 1 uGmiorera LIOK

pu ’ 29.09.2023  https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0H HproTOHA
M . Cuna. I1
10 c acecanf)ifla I/II/IHCHI/?J'I B?TI/(I)HL(I)I:I“HsaKOH 1 Eubmorexa LIOK
TP . - STOP 02.10.2023  https://m.edsoo.ru/ff0c3be8d

Herorona miis MarepuanbHOU TOYKH
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11 Tperun 3akoH HeroToHa 1u1s bubmumoreka [IOK
MaTepHaIbHBIX TOUCK 06.10.2023  https://m.edsoo.ru/ff0c3be8

o | e e, Cam Sumorera 10K

P 09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh
bu6mmoreka [IOK
13 Cuna ynpyrocti. 3aon T'yxa. Bec Tena 13.10.2023 = https://m.edsoo.ru/ff0c3e18
14 Cibta conpormmsentis mpw e Bu6miorera LIOK
P pua 16.10.2023 = https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WJIH ra3e
[ToctynarensHoe U BpaliaTeiabHOe

15 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnuorexa [JOK
MowmeHnT cuibl. [1nedo cumsbl. YcenoBus 20.10.2023  https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO TEJIa
HNmnynsc MaTepuanbHOU TOYKH,

16 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS 23.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE
PabGoTa 1 MOIIHOCTH CHJIBI.

17 Kunerndeckas 3Heprus MaTepuaaIbHOU bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN 27.10.2023  https://m.edsoo.ru/ff0c4502
KMHETUYECKO SHEPTUI
[ToreHuuanpHas SHEPTHUS.

w | e Busorea 0K
AACDOPMHD Py ’ 30.10.2023  https://m.edsoo.ru/ff0c461a
[ToreHMaIBHAS SHEPTHS TEJIa BOITH3U
MOBEPXHOCTU 3eMITU
[ToTeHnmansHbIe U HEMOTEHIUAIBLHEIE
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX

19 CHJI C U3MEHEHHEM MEXAHUUECKOU 3112023  buomorexa HOK

SHEPrUU CHUCTEMBI TeJ. 3aKOH
COXpaHEHHsI MEXaHUYECKOU SHEPTUH

https://m.edsoo.ru/ff0c478c
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20

JlaboparopHas pabota «lccrnenoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKON IHEPTUH Tea Ha
pUMepe PacTSKEHHs] pE3UHOBOTO
KIyTa»

13.11.2023

21

KoutpoabsHnas padora no reme
«Kunemaruka. lunamuka. 3aKoHbI
COXpaHeHHs B MEXaHUKE)»

17.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

22

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KWHETHYeCKol Teopun. bpoyHoBcKkoe
newkenue. Auddysus

20.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
yacTHUl BeuiecTBa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEHW U TBEPABIX TEI

24.11.2023

24

25

26

Macca monexyin. KonnyectBo BemiecTsa.
[TocTostnuast ABoraapo

TemuioBoe paBHOBecHe. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Lenbcus

Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

27.11.2023

01.12.2023

04.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JIBKEHUSI MOJIEKYJI. Y paBHEHHE
MenpeneeBa-Knaneiipona

3akon JlambToHa. ['a30BbIe 3aKOHBI

08.12.2023

11.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

29

JlabopaTtopHas pabota «HcciaenoBanue
3aBUCHUMOCTH MEX]y MapameTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3ay

15.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

A}]MHHI/ICTpaTHBHaﬂ KOHTpPOJbHas
padora

18.12.2023



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

H3omnponecchl B ueaabHOM ra3e u ux

bubmuorexa [JOK

31 rpagudecKoe MpeICTaBICHUE 22.12.2023  https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKOU CUCTEMBI U

30 criocoObI e€ u3menenus. KonnuectBo bubnmoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 25.12.2023  https://m.edsoo.ru/ff0c5c36
SHEPrusl OJJHOATOMHOTO HUCATLHOTO
raza
Bupas! Teronepenaun. Y aenbHas

33 TEIJI0EMKOCTH BelecTBa. KonuyecTBo bubnuorexa [JOK
TEIJIOTHI TIPH TETIONEepeiaye. 29.12.2023  https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN Tporecc

34 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
MIPUMEHEHHUE K H30MpolieccamM 12.01.2024  https://m.edsoo.ru/ffOc5efc

35 HeobGpatumocTthb npoIieccoB B MpUpoOe. bubnnoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHN 15.01.2024  https://m.edsoo.ru/ff0c6230

36 [Mpunuun neiictusa u KIIJ{ remnoBoit bu6mmoreka [IOK
MaIIUHbI 19.01.2024  https://m.edsoo.ru/ff0c600a

37 Huxn Kapnao u ero KIT/J 99 01.2024

38 DKoJ0oru4ecKue npooIeMbl
TEMJIO3HEPTETUKH 26.01.2024

39 O6o6maromuit ypok «MomnekymsipHas bubnmuorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI 29.01.2024  https://m.edsoo.ru/ff0c6938
K

40 <<13[lj)fllz:(l)c‘];f?:l?)’lli g: 6(]())1::1/11:((; Tf)hifiom)l bubmorexa LIOK

) 02.02.2024  https://m.edsoo.ru/ff0c6a50

TEPMOJAMHAMHUKI

a1 [TapoobpazoBanue 1 KOHIEHCAITHSI. bubnmuotexa [JOK
HcnapeHuve u KuneHue 05.02.2024  https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCOITIOTHAA ¥ OTHOCUTEIbHASA

bubmuorexa [JOK

42 BJIQYKHOCTh BO3/yxa. HackimmeHHbIH nap 09.02.2024  https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u

43 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnnoreka [HOK
KpucTaJioB. JKuakue KpucTasuibl. 12.02.2024 = https://m.edso0.ru/ffOc65f0
CoBpeMeHHbIE MaTepUalIbl
[l1aBnenue u KpUCTaIM3ALIMSL. Bu6miorexa LIOK

44 Y ACTBHAS TSTLIOTA LIABIICHHS. 16.02.2024  https://m.edsoo.ru/ff0c6708
CyOnumarus

45 YpaBHeHHe TEII0BOro OanaHca bubmmorexa LIOK

19.02.2024  https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tei. JNeKTPUIECKUU Butmorexa LOK

46 3apazl. /1pa BHAR dIICKTPHHIECKHX 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsJ0B
[TpoBOAHMKY, TUINEKTPUKH U Butmorexa LOK

47 MOTYNPOBOJHHKIL. 3AKOH COXPAHCHHS 01.03.2024  https://m.edsoo.ru/ff0c6bcc
IIEKTPUYECKOTO 3apsa
BsaumoneuncTsue 3apsoB. 3aKOH Bubmorexa LIOK

48 Kynona. ToueuHbit oneKTpricci 04.03.2024  https://m.edsoo.ru/ffOc6ced
3apsn
Harnpsx€HHOCTB 3JIEKTPUYECKOIO IOJIS.

49 [Ipunnun cynepno3unuu bubnuoreka [IOK
3JIEKTPUYECKUX NoJier. JInHumn 11.03.2024  https://m.edsoo.ru/ffOc6df2
HaIPSDKEHHOCTH

50 Pabora cnit 3neKTpocTaTuYecKoro mods. bubnnorexka [HOK
ITorennuain. PazHocTs mOTEHIIMATIOB 15.03.2024 | https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUAIEKTPUKH B Butmorexa LIOK

>1 SICKTPOCTATIICCKOM TOMIE. 18.03.2024  https://m.edsoo.ru/ff0c7018
JlmsnekTpudeckasi MpOHUIIAEMOCTh

52 DnekrpoéMrocTs. Kongencarop 22.03.2024 ~ bubmorexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

53

DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCaTopa

1.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

JlabopaTtopHast padota "HU3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
armapara, CTpyHHOT0 IpUHTEpa.
DINIeKTpOCTaTUYECKas 3allIHTa.
3a3zeMiIeHHE AIEKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COEJMHEHNE IPOBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COeIMHEHMSI PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

5.04.2024

08.04.2024

12.04.2024

15.04.2024

9.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

59

3axon OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHHSI»

22.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

60

61

HpOMe)KyTO'-lHaH aTTecraunusa

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIIIOB OT
teMriepaTypbl. CBepXIIPOBOJIUMOCTh

6.04.2024

27.04.2024

62

DNEeKTpUYECKUH TOK B BaKyyMe.

3.05.2024



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

CBoucTBa JIEKTPOHHBIX ITYYKOB

[MoynpoBoAHUKH, UX COOCTBEHHAS U

63 IIpUMeECHas MPOBOAUMOCTh. CBOMCTBA 1 6.05.2024 bubnmoreka [JOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE R https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEKTPUYECKUH TOK B PACTBOPAX U
paciaBax 3JIEKTPOJIUTOB. 13.05.2024 bubnnoreka [HOK

64 DJIEKTPOIMTHYECKAS TUCCOLIMALIHSL. 1 T https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DIEKTPUIECKUN TOK B Ta3ax.

65 CamMocTosATenbHBIN U 1 bubnnorexa [HOK
HECAMOCTOSITEIIbHBINA pa3psia. MoHus. 17.05.2024  https://m.edsoo.ru/ffOc84ae
Ilma3ma
DnekTpuueckue mprudophl U yCTPOCTBa

66 ¥ UX MIPAKTUYECKOE IPUMEHEHHE. 1 20.05.2024 Ih;tlf 65;%?;;58/1]%%86&
[TpaBmiia TeXHUKH 0€30IIaCHOCTH pS-/fm. '

67 KonTtpoabHnas pabora no reme 1 24.05.2024
"JueKkTpoaMHaMuKa'

. bu6nmoreka [JOK
68 OGobmaromit ypok no Temam 10 kracca . 27.05.2024  https://m.edsoo.ru/ffOc8a8a
OBIIEE KOJIMYECTBO YACOB I10
68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

11 KITIACC

KosnuecTBo 4acoB DJIeKTPOHHbBIE
Jara nudpoBbie
Ne i/ Tema ypoka Beero Kourpoabnble IIpakTuyeckue uzyuenns 06[()1;I;OB3T6JILHLIe
padoThI padoThI pecype
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoJiciicTBHE. MarHuTHOE 110JIC. 1 bubnunoreka LIOK
BekTop MarHuTHOM MHAYKIIHH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOW MHIYKIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3anmMopeiicTBre MPOBOTHUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast pabora «/3yuenue 1 1 bubmmoreka [JOK
MarHMTHOTO TOJISl KaTyIIKHU C TOKOM» 11.09.2023 = https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanne neNCTBUS 13.09.2023  https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOMY
JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIDKYILYIOCS 3apsKCHHYIO YaCTHILY. 1 bubmmnorexka HOK
Cuna Jlopennia. PaGoTa critbr 18.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua

6 BxoaHasi KOHTpoJIbHAsI padoTa 1 1 90.09.2023
DNeKTPOMarHUTHAS WHIYKITHS.

v [ToTok BekTOpa MAarHUTHOM 1
naaykun. D/1C naayknnn. 3akoH 25.09.2023
ANEKTPOMArHUTHOW WHIYKIIHH



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

Qapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
BHGKTpOMaI‘HI/ITHOﬁ HHIAYKIOHUW

27.09.2023

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

NunykTuBHOCTB. SIBIEHUE
camounaykiuu. J1C
CaMOUHIYKIMH. DHEPIrHst
MarHUTHOTO TOJISI KaTYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

02.10.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
VHJYKIMOHHAs I1IeYb

04.10.2023

11

Konrtpoabnas pabora no reme
«MaruuTHoe moJe.
DJIEKTPOMATHUTHAS HHTYKIMSD)

09.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

13

CB00O/IHBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
KosebaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

JlaGopatopHnas pabora
«HMccnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChI TPYy3a»

11.10.2023

16.10.2023

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbubid koHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJeOaHMs B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHasnorus MexxJ1y MEXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

18.10.2023

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmymna Tomcona. 3akoH
COXPAHCHUS SHCPIUr B UACAIIBHOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

K0J1e0aTeNbHOM KOHTYpE

23.10.2023

16

17

18

19

[IpencraBieHue 0 3aTyXarOMIMX
KoseOaHusX. BeIHyKICHHBIC
MeXaHHYeCKHe Koaebanus. Pe3onanc.
By IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJeOaHus

[Tepemennbid Tok. CHHYCOUIATBHBIA
MEPEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUITUTYIHOE U
JICWCTBYIOILEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IponsBoscTso,
nepeaya u norpedaeHue
3IEKTPUUYECKON SJHEPTrUun

Y CTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa,
JIMHUH JJIeKTpoIepeaayd

25.10.2023

30.10.2023

01.11.2023

13.11.2023

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTrM4eCKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnons3oBaHus
3JIEKTPOIHEPIUHU B MIOBCETHEBHOW
KHU3HH

15.11.2023

21

22

23

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CxopocTh pacnpocTpaHEHUs U JJIMHA
BOJIHBI. HonepeqHHe " IPOJOJIBHEBIC
BOJIHBI

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH
3ByKa. Bricora ToHa. TemOp 3Byka

DNeKTPOMarHuTHHIE BOJHBI, MX
cBOMCTBA U cKOpocTh. [IIkana

20.11.2023

22.11.2023

27.11.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcca54

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

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

OJICKTPOMArHMuTHBIX BOJIH

24

[TpuHIMIIBI paIOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs

29.11.2023
cBs3u. Paguonokanus
o5 KountpoJabHas padora «Kosedbanust bubmmoreka [JOK
¥ BOJIHBI» 04.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsimonnHeHOE pacipoCTpaHEHUE
2% CBETa B OJIHOPOJHOM Cpee. bubnnorexa [JOK
Toueunslit ucrounuk cera. JIyu 06.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
O .
27 0TT Paa;;e;;; CC;:TT; Fglalégl(_)lll\)/llneHHe buGnuorexa LIOK
P P 11.12.2023  https://m.edsoo.ru/ff0cd4e0
cBeTa
28 Jlaboparopnas pabota «3mepenue bubmmoreka [JOK
MOKAa3aTeJs MPETOMIICHHSI CTEKIIa 13.12.2023  https://m.edsoo.ru/ffOcd7{6
JI T i
29 e dopyna tonko bu6miorera LIOK
- “PopMy ' 18.12.2023 = https://m.edsoo.ru/ff0cd67a
YBenuueHue JIUH3bI
30 AJMUHHCTPATHBHASI KOHTPOJIbHASI bubnmnorexa [JOK
paboTa 20.12.2023  https://m.edsoo.ru/ffOcddle
JlaboparopHnast pabota
31 «I/IccnenOBaIiI/Ie CBOMCTB 25 12,9023
M300paXeHUH B TUH3AX»
Jucnepcus ceera. CIoKHBINA COCTaB
37 6enoro csera. LIer. JlaboparopHas
paborta «Habmroaenue nucnepcun 27.12.2023
CBETa»
33 WnTtepdepennus creta. Audpaxius bubmuorexa [JOK
cera. JludppakironHas pemerka 10.01.2024 = https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsipusanus cBeta 15.01.2024 @ https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

Onrtuyeckue mpuOOPHI U yCTPOHUCTBA

35 1 yCIIOBUS UX O€30I1acCHOTO 17.01.2024
MIPUMCHCHHUS
I'paHuUIBI TPUMEHUMOCTH
36 KJIacCUYeCKOW MexaHukH. [locTynarsl bubmmoreka [JOK
CHelUaIbHOU TEOpUHU 22.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
O
37 ommospevenmoctn. Savcucme BuGnorexa LIOK
HOED - SaMen 24.01.2024  hitps://m.edsoo.ru/ff0cfad2
BPEMEHH U COKPAILEHUE JITTMHBI
SRR — uGnorera LIOK
HEL P 29.01.2024  https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPrusl MOKOs
3 Ocnosss cnenumumoi reopun Bu6mnoexa LIOK
31.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH)
40 ®oronsl. opmymna [1nanka. Jneprus bubmmnoreka HOK
U UMITYJIbC )OTOHA 05.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE
bubmmoteka IIOK
4l porospdexra. Onbrrnr A. T 07.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
| mmbe S Busmorea 10K
A i 12.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
. IT. H.
8 Teberen Xommmueeroe sercrane BuGmorera LIOK
ACBa. A 14.02.2024 = https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
44 MIPaKTUIECKOE TPHUMEHEHHE:
(dboTorIeMeHT, POTOAATUHK, 19.02.2024
coJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amay mo reMe «I€MEHTEI but6mmoreka [IOK



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

KBAHTOBOU ONTHKH 21.02.2024  https://m.edsoo.ru/ff0d0302
Mogenbs aroma ToMcoHa. OnbIThI
46 Pesze[pq)opna II0 PACCESHUIO 0-4aCTHUI] bubmorexa LIOK
' 26.02.2024  https://m.edsoo.ru/ff0d091a
[InanerapHas Momens aToma
bu6nmoreka [IOK

47 Hoctyxarst bopa 28.02.2024  https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomenrue GoToHOB

48 IIpU NIEPEXO/I€ ATOMA C OJTHOTO Bu6mmoreka [JOK
YPOBHS SHEPruu Ha Apyrou. Buabl 04.03.2024  https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBbie cBoricTBa yacTuil. BosHBI

49 ne bpouia. KopnyckynsipHo- bubnnorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U 06.03.2024 | https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyUCHHE
O .

0 | oo O Busorea 0K

pbop P 11.03.2024  https://m.edsoo.ru/ffod0fd2
COCTaBa PaIMOAKTUBHOTO M3JTYUCHUS
CaomcrBa anbpa-, 6era-, raMma-

51 u3ny4yeHus. Bnusiaue
PaIMOaKTUBHOCTH Ha KUBbIE 13.03.2024
OpTraHU3MBI
OTKpBITHE TIPOTOHA U HEHUTPOHA.

50 N3otombl. Anbda-pacna. bubmmoteka IIOK
DJEeKTPOHHBIW U MO3UTPOHHBIN OeTa- 18.03.2024  https://m.edsoo.ru/ff0d1162
pacnaz. ['aMMa-u3inyueHue
DHeprus CBS3M HYKJIOHOB B sfpe.

Sne A [
53 pgalgi?eggiléﬁiﬁm Jllieel;?:}r)llngHBm Bubmuorexa LIOK
) ’ . 20.03.2024  https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKUE aCTICKTHI SICPHOU
SHEPTeTHKU

54 DneMeHTapHble yacTullbl. OTKpBITHE bubnmnorexa [JOK

MO3UTPOHA. MeTO bl HAOTIOICHUS U 01.04.2024 | https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

pErucTpaluy JI€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMOJeHCTBUA. EMMHCTBO
(bU3UIECKON KapTUHBI MUPa>»

Bun 3Be€3nnoro ne6a. Co3pe3nus,
SIPKUE 3BE3/bl, INIAHETHI, UX BUINMOE
nprkeHue. CoaHeuHas cucTeMa

Comnnaue. CosiHeuHast aKTUBHOCTb.
Hctounuk sueprun CoJiHIla U 3BE3]1

03.04.2024

08.04.2024

57

58

3BE31bI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TTTABHOU
MOCIEN0BAaTENbHOCTH. BHyTpeHHEe
ctpoeHue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHU U
spoJrrorinu CoJTHIIA U 3BE3 ]

Muneunsin Ilyte — Hama I'anakTuka.
[Tonoxenue u apmxenne CoyHLa B
lNanakrtuke. 'anaktuku. YepHbie
JBIPBI B SIAPAX TATAKTHK

10.04.2024

15.04.2024

59

60

Bcenennas. Pa3zberanue rajJakTHUK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

Hepemennsie mpo6iembl
aCTPOHOMUU

17.04.2024

22.04.2024

61

62

HpOMe)KYTO'-IHaﬂ aTrrecranus

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTUYECKOW, COUUAIIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

24.04.2024

06.05.2024




O6o6maromuii ypok. Pois u Mmecto
63 (bU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

08.05.2024

O6o06maromuii ypok. Pomib
(bu3nveckoil Teopun B
(hopMUpOBaHHUH TIPEICTABICHHUH O
(bu3nYecKoi KapTUHE MUpa

64

O6o06maromuii ypok. Mecto
(bu3HYECKOI KapTUHBI MHpPa B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUNA O IPUPOJIC

65

13.05.2024

15.05.2024

IToBTOpeHne. MaruuTHOE moJie.
DneKTpoOMarHuTHast MHAYKIIUS

66

[ToBropenue. Onrtuka. OCHOBBI
67 CTIeUATBHON TEOPHH
OTHOCHUTEIIBHOCTH

[ToBTopenue. KBantoBas ¢pusmka.
68 DeMeHTHl aCTPOHOMUU H
acTpo(U3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

20.05.2024

22.05.2024

27.05.2024

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784







