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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm enepaibHON pabdoueil MporpaMMbl BOCHHUTAHHS U
KOHLIETIIIUUA TIpernoJiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUSI Kypca (PU3HKHU: JIMYHOCTHBHIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pusmke BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOro npenamera « Ou3nKay 1mo rojgam 00ydeHusl.

du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYIMAasl B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX Y4eOH



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodieMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
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 MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEeMEHTaMHU Kypca (U3UMKU Ha YpOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (pu3nMveckue Teopur (popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
IIPOIICCCOB).

CHUCTeMHO-IEeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHSI Kypca GU3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO TMPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHIEHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKOM MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfeia Kypca, TaK W WHTErpUpPYs 3HAHUS U3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIM JUISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpPEeIMETHOTO0 KaOWHeTa (M3WKK WIM B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYIOBAHME JJiA BBIMNOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JlemoHCTpanioHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU 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 TIPUMCHCHUH.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepHuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

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

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX Ielieid 00ecrieunBaeTCsl PEIICHUeM CISAYIOMNX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AJIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHME YMEHHH TIPUMEHATH TCOPETUUYCCKHUE 3HAHWUS IS
OOBsSICHEHHUS (PHU3WYCCKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIICHUS Pa3UYHBIX 3a7a4d C SBHO 3aJIaHHOMN
dbuznyeckoil Monenbplo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS W TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
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 paldOT SABISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JElTacT 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 mpupone. Hayynbie MeTOABI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
®dusnveckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
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 CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHentHoe  aBukeHue. JIBMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTEpelayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaOmronenue ABWKEHHS Teja, OPOIIEHHOrO TOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HMHepunaibHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue YCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHHUE: MOAUIUITHUKH,
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, n1abopamopsie pabonul

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 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITyJibca Tella. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
nepopMuUpoBaHHON  mpyxuHbl. [loTeHnmanbHas dSHeprus Tena  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICHMCTBUS 4YacTUI[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkarma
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akon JlanbToHa. M3ompouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 110 U PYy3UN )KUAKOCTEH U ra30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEabHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHenue mepBOro 3akoHa TEPMOJIMHAMHKHU K H3ompoiieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nerictBusl TerioBod mamuHbl. [{ukn KapHo u ero kodpduuueHT M0JIe3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovt

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



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctayioB. Kunkue kpuctamasl. CoBpeMeHHble Martepuaibl. IlnaBneHue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU IOJIyYE€HUs COBPEMEHHBIX MaTEpUalOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

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. [IpOBOJMHUKM, OUANEKTPUKU M MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3EKTPUYECKUI 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHuun
CYHEPIIO3ULIUN DJIEKTPUUYECKUX TOJIeH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TOJIA.

Pabora cun  anektpoctatudyeckoro  moss.  [lorenuwman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHWMKM W HNUINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
MJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIEIbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOIHUKOB.

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

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

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

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBolicTBa p—N-nepexona. [loaynpoBogHUKOBBIE TPHUOOPEI.

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

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

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

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS ¢
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICb, U3MEPECHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IMPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddysusi, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEU M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

l'eoepaghus: BaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUN C HCIOJIB30BAaHMEM MEXaHU3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIy4YEHUS] COBPEMEHHBIX MaTepuaioB, B TOM YKCII€ HaHOMAaTepUajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctrostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUN MarHUTHON
MHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKIWH
MAarHUTHOIO TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib M HarpaBlieHHe. J[BUkeHUEe 3apsSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.



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

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYIIAs CHJIa HWHAYKIAH 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.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHBIC
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 AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
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 31eKmmpoMazHUmMHbLE KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUUYECKHE  KOJIeOaHUSI.
["apmonnyeckue konebanws. [lepuona, wactora, amrmumrynga u (aza xoseOaHUN.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHue sHEpruu Npyu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
DHEPTUU B HUJI€aTLHOM KoJIeOaTeIbHOM KOHTYDE.

[IpencraBieHne 0 3aTyXaroNUMX KoJicOaHUAX. BBIHYKICHHBIC MEXaHUYECKHEC
kojeOanus. Pezonanc. BeiHyKIeHHBIC 3JIEKTPOMarHUTHBIE KOJIeOaHMs.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHHUE CHUJIbBI TOKA U
HaIpsHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE MNPUMEHEHHUE: SIICKTPUUYECKUIM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

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

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYXAEHHBIX KOJIEOAHMIA.

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, n1abopamopmsie pabonul

HccnenoBanue 3aBUCMMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOIspHu3aus, JUdpaKius,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTPOMCTBA M TMPAKTUUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHuUE U pacpPOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneGmromeecs Ten0 Kak UCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

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

HccnenoBanre  CBOMCTB  AJEKTPOMATHUTHBIX  BOJIH: OTpa’KECHHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

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.

[Tpenomiienue cBeTa. 3aKOHBI IIPeIOMIIEHUS cBeTa. AOCOIIOTHBIN OKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrosl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CioxHbIi cocTaB 6enoro cera. L{ger.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosiHUE W ONTHYEeCKas cuja 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. JludpakimoHHas pemeérka. YcloBHe HaOI0aeHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHU4ecKue yCTpPOMCTBAa M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OTTHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmonenue natepdepeHnm crera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue cnexTpa ¢ MOMOIIbIO IPU3MBI.

[Toy4yeHune cexkTpa ¢ mMOMOIIBIO TUGPAKIIMOHHON PEIIETKH.



HaOnronenue nosisipuzanuu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue nokasarens NpeIoMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOZYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MaccChl C JHEPrUEN U UMITYJIbCOM PEIATHUBUCTCKOW YaCTULIBI. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeHA 11 hoTodPdekra. «KpacHas rpaHunar
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

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

Jlemoncmpayuu

®doTodddeKT Ha yCTAaHOBKE C IIMHKOBOM 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
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 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, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BnusiHHE paaAOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizeHOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

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

OHeprus CBsA3U HYKJIOHOB B sipe. SaepHbie cuibl. JledekT maccsl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

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

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

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

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPUIMKH

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

Bun 3B&3mHoro Heba. Co3Be3mus, sSpKHUe 3BE3NBI, IUIAHETBI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE31IBI TJIaBHOM ITOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nHama I'amaktuka. Ilonoxkenue n nBuwkenue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPBI B sApax
rajakTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HabGmnronenus B Teneckon Jlynsl, mianet, Maeunoro IlyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEJIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKON TEOpUn
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00MS TPEYTOJbHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MIPEACKA3aHUE 3eMIICTPSICCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs 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 OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATENIBHON NESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) IATPUOTHYECKOT0 BOCTINTAHMS :

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IUYHBIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTA, B TOM
YHUCJIe CBS3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;



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

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTHh IKOJIOTUYECKON KYJIBTYpHl, OCO3HaHHE TJ00aIbHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIHHOCTH, TOTOBHOCTH B IPOIECCEe
U3ydeHUsS  (QU3HKU  OCYHICCTBJIATH TPOSKTHYID M HCCIIEIOBATEIIbCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe eliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENAETATh IENU JeATENbHOCTH, 3a/laBaTh MapaMeTpbl 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 J€STEIbHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE PU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMHU
bu3nUecKoil HayKH;
BJIa/IETh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOW U MPOEKTHOW AESITeIbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (PU3UYECKOTO COJACP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;
BJAJE€Th BUAAMU JIEATEIBHOCTH 10 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoO0pa3oBaHUI0 M NPUMEHEHHI0O B PAa3IMYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YHCJIE MIPU CO3/IaHUH YU€OHBIX TPOEKTOB B 001aCcTH (PU3UKY;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOJUTh AapryMEeHThl JIsi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh MW (OpPMYJIUpOBaTh COOCTBEHHBIE 3aJauyl B 00Opa30BaTeIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00IaCTeH;

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 THUIIOB, CaMOCTOATENIBHO OCYIIECTBJISATh IOWCK, aHAaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  HWHMOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpk AaHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(MDJIUKTHBIX CHUTyallud W CMsT4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPE/CTB;

IMIOHUMAaTh M MCIIOJIB30BaTh NPEUMYILIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1EIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3YJbTaThl
COBMECTHOM paboThI;



OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOr0 Yy4YaCTHUKA KOMAaH]bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBJISATh IMO3UTUBHOE CTPATETUYECKOE IMOBEJCHUE B Pa3TUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATENIbHYIO JIEITEIbHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHII;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJETh  HABBIKAMM  TO3HABATENBbHON  pedieKCHUH KaK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAaHUIA;

UCITI0JIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEelIeHHS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUA MO HX
CHU)KECHMUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX MpU aHaJIu3€ pe3yibTaToOB
NEeATEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX TMpU aHaJu3e pe3yibTaToOB
NEeATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nponecce qocTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUSI MPOTrPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, IpeanoIararonmi
c(hOpMHUPOBAHHOCTD:



CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
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 COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MUHEPIMaIbHas CHCTeMa OTCU€Ta, abCOIIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ia3, MOJEIIM CTPOCHHMS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHUH (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUECKHUe SBICHUS (TPOIECChl) U OOBIICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBI)KCHUE, CBOOOJHOE TMaJICHUE 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, KOHAECHCALMS, IUIaBJIEHUE, KPUCTAJUIM3aLUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIOJb3ys (PU3NYECKUE BEIUYUHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MexaHW4YecKash MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBAThH
(bU3MYECKUl CMBICT MCIOJIB3YeMbIX BEIMYHMH, WX O0O3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYNHAMM;



OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTrysl XaOTHYECKOTO JBIXKCHHUS MOJICKYJ, CpeIHEKBaIpaTHYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCMOJb3yeMbIX BEIUYUH, HX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TOJIe, HAMPSIKEHHOCTD TOJISA, TMMOTEHITHAN, PA3HOCTh MMOTEHITHATIOB,
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHMS W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBATh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Ys (PU3HYECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
INPUHINAIN CYNEPINO3UIIUA CHJI, TPHUHITUII PABHOINPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsinga, 3akoH KyioHa, TpW 3TOM pa3iandarh CIIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HMU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMparh YCTAaHOBKY M3 MPEIJI0KECHHOTO O0OpYI0BaHMs, IPOBOIAUTH OIBIT WU
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO HM3MEPEHHUS M MCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy (U3HUYECKMMH  BEIUYHMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

coOI01aTh MpaBmiia 0€30MaCHOTO TPyJa MPHU MPOBEACHUU HMCCICIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJIOTHUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKJCHHI C ONMOpOM Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS Yy4eOHOW U HAYyYHO-TIOMYJSIPHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPHU OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenesiTh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa TMpHU pelIeHUH (PU3NYECKUX
3a/ay;

pacrno3HaBaTh (pu3NUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEWUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, NPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIIEHUE,
uHTephepeHus, audpakuus W TOJMSpU3AIMsa CBETa, JUCIEPCHUS CBETA,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaguOaKTUBHOCTB;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIUYHBIX  Ccpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBI:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJ W YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIE SIBJICHUS M TPOLECCHI, HCIOIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUA U UMITYJIbC (DOTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXpPAHEHUs SHEPrUHU, 3aKOH COXPaHEHUs] MMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSAMbBIC M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX  M3MEPEHMH: MpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOITy4aeMyt0 HH(OPMALINIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX 0€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOANUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbsSI U COOJNIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aIEKBATHO OLIEHUBAThH
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
11 ®u3KKa U METO/Ibl HAYYHOT O ITO3HAHUS 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kusemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Htoro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 IekTpocTaTHKa 10 . https://m.edsoo.ru/7f41bf72
492 ITocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B 12 1 1 bubnnorexa [JOK

Pa3JInYHbIX Cpeaax

https://m.edsoo.ru/7f41bf72
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22
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m f;ﬁ‘;?;ﬁ:::me PAsAEIon M TeM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
WHYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onrrika 10 3 Efffﬁﬁfiifﬁﬁmmgn
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [JOK
4.1 DJeMEeHTHl KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41¢c97c
bubmuorexa [JOK
4.3 ATOMHOE 517pO 5 . https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHN
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bu6mmoreka [IOK

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 Eggf};ﬁfg&%gﬁﬁf A1097¢
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
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