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PaGouyas nporpamMmma no pu3uke coCTaB/JeHA HA OCHOBE CJIeYIOIIMX JOKYMEHTOB:

o OenepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickoit
Ddenepanun» (namee — ®3-273);

e @enepanbHblii TOCYyIAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHMs, YTBEPXKACHHBIM mNprKa3zoM MuHucTepcTBa 00pa3oBaHMs W Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897 (¢ u3menenusamu u nonosHeHusMu) (nanee — I'OC O00);

o @enepalibHbIl TEepeueHb Y4YEOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAaHUIO IpU
peanu3ali  MMEIOIMX TOCYIAapCTBEHHYIO  aKKpPEeIUTAlMI0  O00pa3oBaTElIbHBIX  MPOTrPaMM
HAYaJIbHOTO OOIIEro, OCHOBHOrO OOMIEro, cpexHero oOmero oOpa3oBaHMs, YTBEPKIACHHBIN
npukazoM MunucrepcTBa npocseunieHust Poccuiickoit @enepaunu ot 20.05.2020 Ne 254;

e [lepeueHp opraHuzanMii, OCYILECTBISIOUIMX BBIIYCK Y4E€OHBIX IIOCOOMI, KOTOpBIE
JIOMYCKAIOTCA K MCIOJIb30BAHUIO MPHU pealli3allid MUMEIOIINX TOCYAApCTBEHHYIO aKKPEAUTAIIUIO
0o0pa3oBaTeNbHBIX MPOTPAMM HAYAIBHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero ooOIero
oOpa3oBaHMs, YTBEPKIACHHBIA NprUKazoM MuHUCTEpCcTBa OOpa3oBaHWs W Hayku Poccuiickoi
®enepaunn ot 09.06.2016 Ne 699.

e OcHoOBHas o0Opa3oBaTelbHAsl MpOrpaMma OCHOBHOTO oOmiero obpaszoBanus Ha 2023 —
2024 yuebnslii rox;

e VYuebnsnii man [bOY COLI Ne 230 na 2023 — 2024 yueOHbIif rox;

o Kanennapusiii yueonsiii rpaduk ['bOY COLL Ne 230 na 2023 — 2024 yueOHbIi TO;

o [lonoxenue o paboueii mporpamme ['bOY COII Ne 230



IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o @u3uke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHWH W TpeOOBaHMII K pe3ysibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOW NIporpammsl, mnpencraBieHHbIX B PI'OC
COO, a Takxe c yu€rom (enepaibHO paboueld MPOrpaMMbl BOCIHUTAHUSA U
KOHIENIMK TpenoAaBaHus ydeOHoro mpenmera «Pusuka» B 00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit @enepanun, peaau3yonux OCHOBHbIE 00pa3oBaTeIbHbIC
IPOrPaMMBI.

Copepxanue mporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOI KapTUHBI Mupa oOydaromumxca 10—11 kimaccoB npu oOydueHuH
ux (usuke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-JIESITEILHOCTHOTO MOAXOA.
[Iporpamma no ¢usuke coorBercTByeT TpedboBanusM GI'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANpeAMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe
YUHUTBIBAET HEOOXOJUMOCTh pEAM3ali MEXIPEIMETHBIX CBS3e (QU3UKU C
€CTECTBEHHO-HAYYHBIMU YYE€OHBIMHM NpeaMeTraMu. B Heil onpenensitoTcss OCHOBHBIE
LEeIU U3ydeHus (U3MKH Ha YpPOBHE CPEOHEro oOIero oOpa3oBaHus, INIAHUPYEMbIE
pe3yNbTaThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHBIE, METANIPEIMETHBIE, PEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHS Kypca (pu3MKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJjaM 00yUYEeHUS;

e cozepkaHue yuyeOHoro npenmMera «Puznka» 1mo rojgaM o0yueHusl.

®du3nkKa Kak Hayka o Hanbosee OOIIMX 3aKOHAX MPUPO/JIbI, BEICTYNasi B KAUECTBE
y4eOHOI0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00
okpyxatomeM wmupe. I[lIkoapHBIT Kypc GU3HKH — CHCTEMOOOpa3yIOImMi IJis
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEXKaT
B OCHOBE IIPOIICCCOB M SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouojorueu, (Hu3nuecKou
reorpadueit u actponomueid. Mcrnonap30BaHne U aKTUBHOE NMPUMEHEHUE (HU3NUECKUX
3HAHUI OMNpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, ITOJIYYEHUS HOBBIX MAaTE€pUAJIOB C
3aJIaHHBIMU CBOMCTBaMH M JApyrux. M3ydenue (pU3Mku BHOCUT OCHOBHOHM BKJIAJl B
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KApTUHBI MHpa  O0OydYarolmuxcsi, B
dbopMHUpOBaHUE YMEHUN NMPUMEHATh HAYYHBIH METOJl MO3HAHUS MPU BBINOJHEHUU
MMM Y4EOHBIX UCCIICIOBAHUH.

B ocHoBy kypca (u3uku 11t ypoBHSI CpEHETO 00IIETro 00pa30BaHUs MOJIOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €I0 NOCTPOEHUS.



Hoes yenocmmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepuan U3 BCEX Pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DPH3HUKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HeW Marepual Kypca (QPU3UKH
o0ObeIMHEH BOKpYr (u3nueckux Teopuil. Beaymwmm B Kypce sBisercs
dbopMupoBaHHE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanosiaraéT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (U3NYECKOM HAyKH, OCMBICICHHE CBS3U pa3BUTHUSA
($uU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeamnoiaraet 3HakOMCTBO C
IIUPOKUM KPYIrOM TEXHUYECKUX M TEXHOJOTUYECKHUX IPUIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMSI  3JIEMEHTOB
coJiep KaHusl, MOCBAIIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C PA3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takke OOCYXJEHHs MpoodiieM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU D3JIEMEHTAMHU Kypca (U3MKHM Ha YpOBHE CpPEOHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3MUYECKUe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTpOEHHUs (U3UUECKON Teopuu, posiu (yHAAMEHTAIbHBIX 3aKOHOB U
IIPUHLINIOB B COBPEMEHHBIX IPEACTABICHUIX O NMPUPOJIE, TPAHULAX TPUMEHUMOCTH
TEOpUH, /1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DM3MKH pean3yeTcsl Mpexse
BCETO 3a CYET OpPraHMU3alUU SKCIEPUMEHTAIBHON AESITENbHOCTU oOydarommxcs. Jis
0a30BOr0 YpoBHSI Kypca (PM3MKM — 3TO HMCIHOJIb30BAaHUE CHCTEMBbI (HPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaDOPaTOPHBIX pabOT, KOTOPHIE B MPOTrpaMMe
no ¢usznke OObEIWHEHbI B OOIIMNA CIHUCOK YYCHHYECKUX TMPAKTUYECKUX PadoT.
Boigenenue B yka3aHHOM TIepedyHe J1aOOpaTOpHBIX paboT, MPOBOJUMBIX JIs
KOHTPOJII M OLIEHKH, OCYILIECTBIISIETCS YYaCTHUKaMH 0Opa30BaTesIbHOTO Mpoliecca
UCXOJI1 U3 OCOOCHHOCTEH MJIaHUPOBAHUS U OCHAIeHUs kaOuHera Gusuku. [Ipu aToM
oOecnieunBaeTcs OBJIaJeHUE OOY4YalOIIMMUCA YMEHMSIMH TNPOBOJUTH KOCBEHHBIE
U3MEPEHUS, HCCIIEOBaHUS 3aBUCUMOCTEH (PU3NYECKUMX BEIMYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIIIOKEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAenseTcs PEUIEHUIO PACUETHBIX U KAYECTBEHHBIX 3ajad.
IIpu sTOM I pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIFOTCS 3a1a4M C SIBHO 3aJaHHOU
¢buznueckoil MOAENbI0, TO3BOJISIOIIME TMPUMEHSATh M3YyYEHHBIE 3aKOHbI U
3aKOHOMEPHOCTM KaK M3 OJHOIO pasjesia Kypca, TaKk W HHTErpUpys 3HAHUA U3
pa3HbIX pas3aenoB. I KaueCTBEHHBIX 3aJa4 NPUOPUTETOM SBISIOTCSA 3aJaHUs Ha



00BsCHEHHE MPOTEKAHUs (PU3MUECKUX SIBJICHHUM U TIPOLIECCOB B OKPYKAIOLIEH HKU3HU,
TpeOytomue  BbIOOpa  (GU3MYECKOW  MOJENTH  JUIsi  CUTyallud  TPAaKTHKO-
OpUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro Tpoliecca 0a30BbIM ypOBEHb Kypca (PU3MKUM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs JOMKEH H3y4aThbCsi B YCJIOBHUSX MPEIMETHOTO
KaOuHeTa (U3MKKM WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO LHWKJIa. B kaOuHeTe (QU3MKHU TOMKHO OBITH HEOOXOIUMOE
nabopaTopHOoe 000py/I0BaHKE JIJIsl BHIMOJIHEHUS! YKa3aHHBIX B IIporpamme 1o Qpusuke
YUYEHHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHCTpanmoHHoe  0OopymoBaHne (GOPMHPYETCS B COOTBETCTBHUU  C
NPUHIMIIOM  MHUHUMQJIBHOMW  JIOCTATOYHOCTH H  OOECIEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlMM ISt
UCCJICMOBAHMUS  W3Y4YaeMbIX  SIBIIEHUH UM TPOLIECCOB,  OMIMPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopatopHoe oOOpyIOBaHWE ISl YYEHMUECKHUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTHUYECKMX KOMIUIEKTOB M OOECIeYMBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOywarommxca. TeMarnyeckue KOMIUIEKTHI
1abopaTopHOro 00OpYAOBAaHUSA JOJDKHBI OBITH TOCTPOEHBI HA KOMILJIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX M HHU(POBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE IIU(POBHIX J1a0OpaTOPUA.

OCHOBHBIMU LIEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:

e (opmHpoBaHME UHTEpeca U CTPEMJICHHUA OOy4aroumxcsd K HAy4YHOMY
U3YYCHHUIO TMPHUPOJBI, Pa3BUTHE WX HWHTEIUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE NPEACTABICHUA O HAYYHOM METOJ€ MO3HAaHUS M (HOPMHPOBAHUE
MCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e (opMHpoBaHNE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YE€HHUsS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opmupoBaHrE YMEHHUI OOBSICHSTD SIBJICHUS C UCIOJIb30BaHUEM (HDU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHue mnpeACTaBICHUN O poiu (U3UKKA IS Pa3BUTUA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHrne 3THX 1iesiel obOecreunBaeTcsl pelieHHeM CIeAYIOIMMUX 3a1ady B

rporiecce u3yueHus Kypca GU3uKu Ha YpOBHE CpeIHEro o01ero o0pa3oBaHus:

e TMpUOOpETEHHE CUCTEMbl 3HAHUI 00 OOMMX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOYAas MEXaHWKY, MOJICKYJISIPHYIO  (PU3HKY,
ANEKTPOJNHAMUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPODU3HUKY;



e (opMupoBaHuE yMEHUHN MPUMEHSATH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(bu3HUecKuX SBJICHUN B MPUPOJIC U JIJIsl MPUHSATHS MPAKTHYECKUX PEIICHUH B
MOBCEHEBHOM JKH3HM;

e OCBOGHHE CMOCOOOB pEIICHUS Pa3IMYHbIX 3a/lad C SBHO 3aJaHHOU
du3nueckoil MOJENbI0, 3a7a4, IMO0JIPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3anue (HPU3NYECKO MOIeN, aIeKBaTHON YCIOBHIM 33/1a4H;

e TMOHWMaHHE (UBMYECKUX OCHOB W TIPHHIIUIIOB JEHCTBUS TEXHHUYCCKUX
YCTPOWCTB U TEXHOJOTHYECKHUX IMPOIIECCOB, WX BIHMSIHUS HA OKPYXKAIOIILYIO
cpeny;

e OBJIAQJICHUE METOJIAMU CaAMOCTOSITEJIbHOIO IJIAHUPOBAHUS W IPOBEICHUS
(GU3HUEeCKMX SKCIEPUMEHTOB, aHalM3a W WHTEPIpETauyl HHGOPMAIIHH,
OTIpe/IeNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJbTaTa;

e CO3/IaHUE€ YCJOBUHM JUIsl Pa3BUTHUS YMEHHUI MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero

oOpazoBanus oTBoauTcs 136 yacos: B 11 kinacce — 68 yacoB (2 yaca B HEZEINIO).

[Ipepnaraempiii B mporpamme 1o (U3MKE TNEpeyeHb JIabOpaTOPHBIX U

MPaKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAaHHBIM, YUYWUTENIh JIENAeT BBIOOP
MPOBEICHUS JIADOPATOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUIYaATbHBIX
0COOEHHOCTEN 00yUaroIINUXCS.



COIEPKXAHUE OBYUYEHUA

11 KIIACC

Pa3znen 4. DieKTpoAMHAMMKA

Tema 3. Macnummnoe none. In1eKmpomMazHUmMHAA UHOYKYUSA

[ToctostHHBIE MarHUTHI. B3anMOnEMCTBUE MTOCTOSAHHBIX MarHUTOB. MarHuTHoe
rosne. BekTop MarHMTHOM MHAYKUWH. [IpUHIMI Cynepro3uuuyu MarHUTHBIX IOJIEH.
JluHMM MarHuTHOM UWHAYKUMM. KapTMHa JWMHMI MarHUTHOM WHIYKIUHW TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOE€ TION€ NOPOBOJAHMKA C TOKOM. KapThHa JHMHUKA WHIYKOUA
MAarHUTHOTO TOJISI JUIMHHOTO NPsIMOTO NPOBOJHWKA M 3aMKHYTOT'O KOJBLEBOTO
IIPOBOAHUKA, KaTyIIKK ¢ TOKOM. OmbIT Dpcrena. BzanmonencTBue NpoBOJIHUKOB C
TOKOM.

Cuna Amniepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHia, €€ MOy/Ib U HampaBJICHUE. [[BMKEHUE 3apsSyKEHHOW YacTHULIbI B
OJIHOPOJAHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

SIBiieHME  BIEKTPOMArHUTHOW MHAYKUMHU. [IOTOK BEeKTOpa MarHUTHOU
WHIYKIUU. OJEKTPOABUKYINAS CHJIA MHAYKUWHU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnekTpudeckoe Tmoje. OIEKTPOABWIKYINAS CHJIA HWHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[Ipasuio Jlenua.

NHnykTuBHOCTh.  SIBJIEHHE  CaMOMHIAYKUHMH.  OJEKTPOABIKYIIAs  CHIIA
CaMOMHIYKIIUY.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckrue yCTpOMCTBA M IPAKTUYECKOEC NPUMEHEHHE: IOCTOSIHHBIC
MAarHuThl, 3JIEKTPOMArHUTHI, JJIEKTPOJABUTATEND, YCKOPUTEIIN JIEMEHTAPHBIX YACTHII,
WHIYKIAOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.



[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBMXKYILEH CHUJIBI MHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO ITOTOKA.

SIBlIeHUE CAaMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, iabopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

UccnenoBanne nericTBrs NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUNHbIE KONEOAHUS

KonebarenbHast ~ cucrema. CBoOo/HBIE ~ MEXaHWYeCKHe  KoJeOaHws.
['apmonnyeckue konebanusa. Ilepuos, vacrora, ammiutyna u ¢dasza KojaeOaHHi.
[IpyxvHHBIN MasgTHUK. MaremMaTHUYeCKU MAasATHUK. YPAaBHEHUE TapMOHHUYECKHUX
konebanuil. [IpeBpanieHue s3Heprum Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE BJIEKTPOMAarHUTHBIC KOJICOAHHS B
UJCATbHOM KOJIOATeIbHOM KOHTYpe. AHAJIOTUS MEXJIYy MEXaHUYECKUMH U
AIIEKTPOMATHUTHBIMU  KosieOanusamu. Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIruM B UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXarolux KoJieOaHUsIX. BBIHYXJICHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemennbiii  TOk. CHHyCOWIANbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUIMTYIHO€ M JICHCTBYIOIIEE 3HAYECHHE CHUJIBI TOKa U
HaIpsHOKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya v MOTPEOJECHUE DIICKTPUUYECKON
SHEPruu. ODKOJIOTMYECKHE PUCKU MpPU TPOU3BOJCTBE 3JIEKTpodHepruu. KymnbpTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuuecknue yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHHUE: DICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOATEIbHOM CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MAsTHHK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcumorpaMmsbl (3aBUCUMOCTH CHJIBI TOKAa W HANPSKEHUS OT BPEMEHU) IS
AJIEKTPOMAarHUTHBIX KOJICOaHUH.



Pe3onanc 1npu mocinenoBaTeNbHOM — COEAMHEHHWHM  PE3UCTOPA,  KATYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUY 3JIEKTPOIIEPEAAUN.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCHMOCTH TEpHUOJA MallbIX KOJeOaHWIl rpy3a Ha HUTU OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne nepeMEHHOr0 TOKa B IIEMM W3 MOCIEAOBATEIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaACHUMHbLE G0JIHbL

MexaHnueckue BOJIHBI, YcCIIOBHS pacnpoctpanenus. Ilepuoa. CkopocTh
pacnpocTpaHeHuss W JAjauHa BosiHBL. [lomepeyHble W TPOJOJIBHBIE  BOJIHBIL.
HuTepdepenius u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUS M3IY4YEHUs 3IIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuentrauus BektopoB E, B, V B asnekrpomaruutHoi BosiHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJH: OTpPaXEHHE, MpEeIOMIIEHUE, MNoJspu3auus, Judpakuus,
uHTeppepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. IIpuMEHEHMEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI paguoCBsI3U U TeneBUAcHUA. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas JHATHOCTUKA B TEXHUKE W MEIWLIHMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUHUK 3BYKa.

Habutoienue otpakeHus U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHUI.

HccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEJIOMIICHHUE,
noJisipu3anus, IuPpakuus, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsAMoiMHENHOE paclHpoCTpaHEHUE CBETa B
OAHOPOIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m3o00pakeHHi B
MIJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3aKOHBI MPEJOMIIEHUSI CBeTa. AOCOJIOTHBIN MOKa3aTelb
npenomnieus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenpHbI yrom MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparonre u pacceuBaromiue auH3bl. ToHkas nuH3a. DoKkycHOE paccTosiHuE
Y ONTUYECKas CHJIAa TOHKOM JUH3bL. IlocTpoeHue n300pakeHHil B COOMPAIOMIMX U
pacceuBarommx JIMH3aX. DOpMysia TOHKOM JIMH3bIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Uutepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HAOJIIOICHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX
CHUH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakus ceera. Judpakunonnas pemeérka. Y cinoBue HaOMIOACHUS TIaBHBIX
MaKCUMYMOB TMpU TMaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JU(GPaKIMOHHYIO
PELIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTpOilCTBA W MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
(doToanmapar, NPOEKIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOIl, BOJJOKOHHAs! ONTHUKA,
IU(PPAKIMOHHAS PEIIETKA, OISPOUI.

Jlemoncmpayuu

[IpsAMONMMHEHOE pacHpOCTPAHEHHE, OTPAXKEHWE W TNPEIOMIICHHE CBETA.
OnTuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHUE. Moziesb CBETOBOAA.

HccnenoBanue cBOWCTB N300paKeHU B TMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONA.

Habnronenue natepdepeHnu crera.

HaOnronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonydenne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300pa)KeHU B JTMH3AX.

HaOmronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH
['paHuLBl TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTb MOJYJSL CKOPOCTH CBE€Ta B BAKYYyME,
MIPUHLINI OTHOCUTEIHOCTH DUHIITEHHA.



OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHHE BPEMEHM M COKpAIlCHUE
JUTAHEL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b Macchl ¢ 3Hepmeﬁ n UMITYJIbCOM peHHTHBI/ICTCKOﬁ HJaCTHUILbI. BHCpFI/I}I
ITOKO:I.

Pazgen 7. KBanToBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBs3u Heprumn HOTOHA C €r0 YaCTOTOW. DHEprus u
UMITYJIEC (POTOHA.

OTtkpsiTue U uccneaoBanue Goroapdekra. Onbitel A. I'. CtonmeToBa. 3aKOHBI
dbotoapdexra. YpaBHenue OuHmTeitHa g dotodrddekra. «KpacHas rpaHuiiay
dhororddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: (POTOIIIEMEHT,
dboToIaTUNK, COJIHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o103((PexT HAa YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenoranue 3akoHOB BHEMIHETO (oTodhdeKTa.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pezepdopna mo paccesHUIO 0 -YacTHII.
[Inanerapuas moaens atoma. [loctynarel bopa. M3nyuenue u nornomieHue (GOTOHOB
[P MIEPEXO0/I€ aTOMa C OJTHOIO YPOBHSI SHEPTUH Ha Ipyroi. Buasl cnektpoB. CrekTp
YPOBHEMN 3HEPIUM aToMa BOAOPOA.

BonHoBeie cBouctBa yactuil. Bosubl ne bpoiis. KopnyckynsipHO-BOJIHOBOM
Tyanu3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYEHHE.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE PUMEHEHUE: CIIEKTPAIbHBIN aHAIU3
(cmexTpockorIt), 1a3ep, KBAaHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue IJIVMHBI BOJIHBI JIa3epa.

HaGnronenue muHeHYaThIX CIIEKTPOB U3ITYUICHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Habmronenue nuHeRyaToro crekTpa.



Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, [OKa3bIBAIOUIUE CJIOKHOCTh CTpoeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa nmo onpeaeseHnio coctaBa paJIlioOaKTUBHOTO
n3nydeHus. CoiicTBa anbda-, 6era-, raMMa-u3inydeHus. BausHue painoakTUBHOCTH
Ha >)KMBBIC OPTaHU3MBI.

OTkppiTHEe TIpOTOHA M HeWTpoHa. Hyknonnas moxaens sapa [eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sjapa. M30Tormnsbl.

Anbda-pacnaa. DJEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3IIy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SnepHeie cuibl. JledekT macchl sizpa.

Anepusie peakuuu. [lenenue u cuHTE3 A1€p.

SAnepuerit  peakrop. Tepmosinepspiii cuHTe3. [IpoOieMbl W MEPCIEKTHBBI
AJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI SIEPHOU JHEPTETHKHU.

OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nUecKOl KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: JO3UMETP, Kamepa
Bunscona, siaepHsblil peaktop, aToMHasi bomoba.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OoTOrpadusim).

Paszges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHS acTpoHOMUM. [IpuknagHOe M MHUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3pesnus, spkue 3BE3ABI, IIAHETHI, MX BHIAMOE
JBUKECHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. Mctounuk sHeprun ConHIa v 3BE€3/1. 3BE3MBI,
X OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMma «CHEKTPaJbHBIN KJIACC — CBETUMOCTHY.
3BE3/1bl TJIABHOM MOCJIENOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl
3BE3]] TJIABHOW NOCJENOBATENBHOCTH. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE
MIPEJICTABIICHUS] O MPOUCXOXKIeHUM U 3Boonuu ConHIa M 3BE31. DTambl KU3HU
3BE3]I.

Mnineunsiit [lyte — Hama T'anaktuka. Ilomoxenue u nBuxenue ConHila B
l'anaktuke. Tunsl ramaktuk. Pagumoranaktuku m kBazapbel. UEpHbIE IOBIPBI B sApax
rajaKTUK.



Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06sa. Pasberanue ranakTuk.
Teopus bonpmoro B3psiBa. PenMkTOBOE M3MyUYeHHUE.

MacmrabHas ctpyktypa Beenenroii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C HCIIOJB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN 71l ONPEACIICHHS TOJIOKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/11s CeBEpHOro MONyIIapus U IpKUe 3BE3IbI.

Habmronenus B treneckon JIynsl, uranet, Mieanoro I1ytu.

O6o01maronee NOBTOpeHUe

Ponb pusmku u acTpOHOMUM B 5KOHOMUYECKON, TEXHOJIOTUYECKOM, COIMATbHON
1 3THYECKOU chepax AesATETHPHOCTH YeJIOBEKa, POJb M MECTO (PM3UKU M aCTPOHOMHH
B COBPEMEHHOM Hay4yHOI KapTHUHE MUpPa, poJib PU3NUECKON Teopur B GOPMHUPOBAHUU
MPEACTABICHUM O (HPU3UYECKON KapTHHE MHUpPA, MECTO (DHU3UYECKON KapTHHBI MUpa B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O IPUPOJIC.

MeknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢uzuku 06a3zoBoro ypoBHsi B 11 Kkiacce ocyiiecTBisieTCs ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMH MAaTEMaTHUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4dHbIM (HakT, TUnore3a, (Quinyueckas BEIUUYMHA, 3aKOH,
Teopusi, HaOII0/IEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa:  pelmieHHWE  CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIMHU: CUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPhl M MX MPOCKIMU HA OCHU KOOPJHHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKUMM, TMPU3HAKK TMOJIO00US TPEYroIbHUKOB,
ornpeeeHue MIOMIAN MITOCKUX GUTYp U 00BhEMA Tell.

buonoecusa: »>nekTpuyeckue SABICHUS B KUBOW mMpupone, KosiedaTrenbHbIe
JIBUXEHUSI B KUBOM MPUPOJE, ONTUYECKHUE SIBJICHHUS B JKUBOM NPUPOJE, NCUCTBUE
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
TEeJI, MEXaHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

l'eoecpagus: marHUTHBIE TOTIOCAa 3€MIIH, 3aJI€KH MarHUTHBIX pya, GOTOCHhEMKA
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3E€MIIETPSCCHUH.

Texunonocusa: JVMHUM DJIEKTpPOIEpelad, TEHEepaTop NEPEMEHHOIO0  TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAS TI€Yb, pajaap, paJuONpUEMHUK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, NPOSKIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «Dusnka» Ha YpPOBHE CpEAHEro OOIIEero
obpazoBaHus (0a30BBIM yPOBEHB) JOHKHO OOECIEUHUTH JOCTHXKEHHE CIICAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeamera «DU3HKay JOJIKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATHCA
chOpMHUPOBAHHONM BHYTPEHHEW MO3MUIMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM LIEHHOCTAM pPOCCHUKMCKOr0 O0OIecTBa, pPACIIMPEHUE KU3HEHHOTrO
OMbITA W OMbITA JIEATEIIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOMN JACSITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKTAHCKOM MO3ULKU OOYYAIOLIErocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JAEATEIBHOCTH B HMHTEPECAX TIPAKIAHCKOIO
oO011eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICUCTBOBATh C COIMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;

EHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHbIM CHUMBOJAM, JIOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYalMI0 M NPUHUMATh OCO3HAHHBIE pEIICHMS,
OpPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE€ B
NEATEIIbHOCTU YYEHOIO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOUYAs ICTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;



5) TpyA0OBOro BOCIIUTAHUSI:

MHTEPEC K pa3IU4HbIM chepaM NpoPecCUOHANbHOMN AEITeTbHOCTH, B TOM YUCIe
CBA3AaHHBIM C (U3HKOM M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oyayuieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(bU3HMKHN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHHE TJI00aIHLHOTO
XapakTepa 3KOJOTHYECKHUX IpodiieM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JNEHCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHne ONbITa AEATEIBHOCTA YKOJOTUYECKON HAIPABIEHHOCTH HA OCHOBE
MUMEIOIINXCS 3HaHUM 10 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3y4eHUs (U3UKH OCYIIECTBISATH NMPOEKTHYIO M HCCIEI0BATENIbCKYIO AESITEIbHOCTD
WHJVBUIyAJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHSA
ba3oBble Jjoruyeckue AeicTBUA:
CaMOCTOSTEIbHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LIENU JICSITEIBHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH HUX
JIOCTHKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3HYECKUX
SIBIICHUSX;
pa3pabarpiBaTh IIAH PEHICHUS MPOOJEMBI C yYETOM aHaIM3a HMEIOIINXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUH JI€SITEIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciienoBare/bCKue AeiicTBUS.



BJAJ€Th HAy4YHOH TEPMUHOJIOTUEN, KIIOYEBBIMM TOHATUSAMU U METOJaMU
busnueckoil HayKu;

BJIQJIETh HABBIKAMM y4E€OHO-HCCIEI0BATENBCKON U MPOEKTHOW NI€ATEIBHOCTH B
ob0nactu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IIOHUCKY
METOJIOB pelIeHUs 3a1ad (PU3NYECKOrOo COAEPKAHUSA, NPUMEHEHHMIO pa3IUYHbIX
METO/IOB MIO3HAHUS;

BJIQJETh BHJIAMHU JI€ATEIIBHOCTH IO TIOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluM, TMPEeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUH YU€OHBIX POEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH  [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlUM3HpoOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ peIIeHUs, HaXOAUTh apTyMEHTHI JIsl JOKa3aTelbCTBa CBOMX
YTBEPXKACHHM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh NOJYUYEHHBIE B XOJ€ PELLIEHUS 3aJ1a4M pPe3ybTaThl, KpUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
AESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

YMETb [EPEHOCUTh 3HAaHHUA 1O (U3MKE B NPAKTHUUECKYIO 00JIacTh
KU3HEAESTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ nndpopmanueii:

BJa/IeTh HaBBIKAMM MOJyYeHUs HHPOpMalMH (U3HUECKOTO COACpPKAHMS W3
MCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBISITh TOUCK, AaHAJIU3,
CHUCTEeMATHU3alMI0 W WHTEPIpEeTauio HHPOPMAIUN Pa3IUYHBIX BHIOB U (HOpM
IpeJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHW3AI[MOHHBIX 3a1a4 C
coOyoicHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTU, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POpPMaMOHHON
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COAECPKAaHUS B PA3IMYHbBIX (OpMATAX C YUETOM
Ha3HaueHUs] MHGOPMAIIMU U 1IEeJIEBOM ayJAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOopMy
MPEACTABJICHUS U BU3YyAIM3aALUU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKHU U BO BHE-YPOUHOU JIESITEIIbHOCTH;



pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyallui U CMAr4aTh KOHQIMKTHL;

pPa3BEPHYTO M JIOTMYHO H3Jaratb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIMBUIYaJbHOU
paboTHI;

BBIOMpATh TEMAaTHUKy W METOJAbI COBMECTHBIX JCHCTBHHM € yd€TOM O0OIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHA KOJUIEKTUBA;

[IPUHUMATh  LEIM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAVUHUPOBATh JCHCTBUS MO €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JEHCTBHIA,
pacnpenenarb pojau C Y4YETOM MHEHUH YYacTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHHUKA KOMaHIbI B OOIIUN
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTBHI, OLEHHWBATh MJAEH C TO3ULUUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEJAEHUE B  Pa3JIMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBIISATh IO3HABATENBbHYIO NESITEIIbHOCTh B 00JIacTU
GU3MKM W AaCTPOHOMHH, BBIABISATH NPOOJIEMBbI, CTaBUTh U  (OPMYJIUPOBATH
COOCTBEHHEBIC 3aJ1a4M;

CaMOCTOSITENIBHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IJIaH BBINOJIHEHUSI TMPAKTUYECKOM pPabOThl C Y4YETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTEHUMH;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PELIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHHUIO U MPOSIBICHUIO PYAUIINH B 0071aCTH (DU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJa/IeTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIaeMbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;



UCIOJIb30BaTh MPUEMBI PEQUIEKCUM JUIsl OLIEHKM CHUTYyallMH, BbIOOpAa BEPHOIO
pEeIIeHNS;

YMETh OIICHMBATh PHCKH U CBOEBPEMEHHO MPHUHUMATh pELICHUS MO0 HX
CHI)KEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTBhl JpPYrMX T[pU aHAIM3€ pPE3YyJIbTaTOB
JeSITeIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TMpU aHaIM3€ pPe3yJIbTaToB
JESITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce nocTmkeHUs TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI IO
buszuke A ypoBHA CcpeAHero oOmiero oOpa3oBaHHs |y — OOy4aromuxcs
COBEpUIECHCTBYETCS HMOLIMOHAJIbHBIH MHTEIJIEKT, IpeoJIararoIui
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIIOYAIOILIET0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJACTHh HANpaBICHHS Pa3BUTHS COOCTBEHHOH SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBaHMsl, BKIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHUE, CIOCOOHOCTh  aJalnTHpPOBAThC K
HYMOIIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONIECH CTPEMIICHHWE K JIOCTIDKEHHUIO el H
yCcrexy, ONTHUMHU3M, HWHHUIIMATUBHOCTh, YMEHHUE JCWCTBOBATH HUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMUMAaTh 3MOIMOHAIBHOE COCTOSTHHE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUHU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C
APYTUMHU JIOABMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xonity o6yuenus B 11 kiacce npeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHUH:

JIEMOHCTPUPOBATh HA MpUMEPaX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTAYECKON AEATEIbHOCTU JIFOACU, LEJOCTHOCTh U EIUHCTBO
(bu3MYeCcKO KapTHUHBI MUPA;



YUUTHIBATh TPAHUIIBI TNPUMEHEHUS] HW3YYEHHBIX (U3HUECKUX MOJIEJIEeH:
TOYEYHBIM JJIEKTPUYECKUM 3apsll, Jyd CBETA, TOYEUHBIM MCTOYHHUK CBETA, SACpHas
MOJICIIb aTOMa, HYKJIOHHAsI MOJICJIb aTOMHOTO Si7Jpa MPH pemIeHnr GU3NISCKUX 33714,

pacno3HaBath (U3MUECKUe SBJICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN W KBAHTOBOM (PUBUKU: 3JIEKTPUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHYECKOE, MAarHUTHOE JEWUCTBUSI TOKAa, B3aWMMOJICUCTBUE
MAarHUTOB, JIEKTPOMArHUTHAS! MHYKIIUS, JEHCTBHE MAarHUTHOTO IOJISl Ha MPOBOHUK
C TOKOM M JABWXKYIIMICSA 3apsij, OHJICKTPOMArHUTHbIE KOJeOaHUs UM BOJIHBI,
IPSIMOJIMHENHOE pacrpocTpaHeHue CBETa, OTpPaKEHHUE, MIPEJOMIICHHE,
uHTeppepeHuus, Audpakuus W NOJIIpuU3alUs  CBeTa, JUCHEPCHS  CBETa,
dotoanexkrpudeckuii dpdext (hoTodaddekTt), cBeTOBOE MaBICHHE, BOSHUKHOBECHUE
JMHEWYAaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas M  HCKYCCTBEHHAas
PaaNOaKTUBHOCTB;

OMKCHIBATh M3YyUYEHHBIC CBOWMCTBA BeIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIC,
ONTHUYECKHE, JIEKTPUUECKYIO IPOBOJUMOCTD PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
saBJeHUS (TIPOLIECCHI), UCIOJIB3Ysl (U3UYECKHE BEJIMYMHBI: SICKTPUUECKUN 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUYECKOE COMPOTUBIICHHUE, PA3HOCTD
MOTEHIUAJIOB, JIEKTPOABMKYIIAs CHJIa, padoTa TOKa, UHAYKIUS MArHUTHOTO TOJIS,
cuna Amrnepa, cuia JIopeHna, "HIYKTUBHOCTh KaTYIIKU, SHEPTUS SJIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEPUO U YacTOTa KoJeOaHuil B KOJIeOaTEIbHOM KOHTYpE, 3apsi
1 cuja TOKa B MPOLECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJeOaHui, (OKyCcHOE
pacCTOsIHME W OINTHYECKas CHJa JIMH3bI, MPU OINHUCAHWU MPaBUIBHO TPaKTOBAaTh
(GU3MYECKUN CMBICT HCIOJNB3YEMbIX BEJIMYMH, HX OOO3HAYEHUS U EAUMHUIBI,
yYKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C JAPYTUMH
BEJIMYNHAMU;

OTNUCHIBATh U3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3Ys
(bU3MYeCcKue BETUYHHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA
CBETa, DHEPTUA U UMITYJIbC (OTOHA, MEPUOJ MOTypaciaga, YHEPrusi CBSI3U aTOMHBIX
a5ep, MpU ONMUCAHUU TPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICT HCIOIB3YEMBIX
BEJINYUH, UX 0003HAYEHUS U €AUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE IAHHYIO
(bU3MYECKYI0 BEJIMYUHY C APYTMMU BEJIMUYUHAMU, BHIYUCIIATh 3HAUCHUE (HU3NUYECKOU
BEJINYUHBIL;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl M SIBJICHUS, HCMIONB3Ys (U3HUUYECKUE
3aKOHBl U NMPUHUUIBL 3aKOH OMma, 3aKOHBI MOCJIENOBATENBHOTO M IMApajuIeIbHOTO
COCIMHEHUS IIPOBOJHUKOB, 3aKOH Jlkoyns—JIleHna, 3aKOH BJIEKTPOMAarHUTHOM
WHIYKIIMH, 3aKOH TPSMOJUHEHHOrO0 pPACHpOCTPAHECHHS CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI TPEIOMJICHHS CBETa, ypaBHeHWE OWHINTeHHa i (oTodddekra,
3aKOH COXpPAHEHHUS IHEPTHH, 3aKOH COXPAHEHUSI HUMITYJIbCa, 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUS MAacCOBOTO 4HWCIa, MOCTynaTrel bopa,



3aKOH PaJMOaKTUBHOIO pacnajaa, IpU 3TOM pa3ivyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE€ BBIPAKEHUE U YCJIOBHS (TpaHUIbl, O00JIACTH)
MPUMEHUMOCTH;

OIIpE/EIATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIS IPOBOAHMKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenia;

CTPOUTH U ONUCHIBaTh U300paKEHUE, CO3JaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU
JINH30M;

BBITIOJHATh OKCHEPUMEHTHl 10 HCCIEIOBAaHUIO (U3MYECKUX SIBICHUN W
IPOLECCOB C MHCIIONB30BAHUEM MPSMBIX WU KOCBEHHBIX M3MEPEHUMN: MpPU 3TOM
dhopmyMpoBaTh NMpodIeMy/3aady UM TUIMOTE3y YYEOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 IPEIJIOKEHHOIO 000pYHOBaHMS, IPOBOAUTH OMNBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYILECTBIIATh MpPsIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEIMYUH, IPU
TOM BBIOMpPATh ONTUMAJbHBIA CIOCOO H3MEPEHUS W HCIOJIb30BaThb H3BECTHBIC
METO/bI OLICHKHU MTOTPELTHOCTEN U3MEPEHMI;

HCCJIEI0BATh 3aBUCUMOCTH (PU3HYECKUX BEIUYUH C KCIOJB30BAHUEM IPSIMBIX
M3MEPEHUI: TPU STOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCHpPOBATh pE3YyJbTaThl
MOJIyY€HHOM 3aBUCUMOCTH (PU3UUECKUX BEJTMYMH B BUJE TaOIUL U rpaduKoB, 1enaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEI0BAHNUS;

cobJirofaTh MpaBwia 0€30MacHOr0 TpyJa MPU MPOBEICHUM HUCCICIOBAHUNA B
paMKax y4eOHOro SKCHEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHON
JEATENBbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pelath pacu€THbIC 3a7a4u C IBHO 3a/laHHOM (PU3UYECKON MOJENbIO, UCTIOIb3YsI
(¢u3nUecKue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIW3a yCJIOBUA 3a/Ja4d BBIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PU3HMUECKUE BEJIUYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
Uil €€ peuieHus, NPOBOAUTH PacyYEThl M OLICHUBATh PEAIbHOCTh IOJYYEHHOIO
3HaYeHUs] PU3NUECKON BEJIMYMHBI,

peniaTh KaueCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUYUBYIO
LEMOYKY pACCYKJIEHUH C ONOpOM Ha M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuznyeckue sBJICHUS;

UCIIOJIb30BaTh NPU PEIICHUN yuyeOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIOHHBIE
TEXHOJIOTMM [UJISl TIOMCKA, CTPYKTYPUPOBAHUWS, WHTEPHPETALUA U IPEACTABICHHUS
y4eOHOM M Hay4YHO-NONYJSAPHON HMHPOpMALUM, TIOJYYEHHOM U3 pPa3IUYHbIX
MCTOYHHUKOB, KPUTUUYECKHU aHAIM3UPOBATh MOJYy4aeMyIo HH(pOpMaIuio;

OOBACHSTH MPUHIUIIBI ACHCTBUSL MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;



NPUBOJUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHWE IPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM XKU3HU IS
oOecrieueHuss 0€30MacHOCTH TPU OOpallleHUH C MNpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHM, [JIsl COXPAHEHUS 3J0POBbS M COOJIIOJCHHS HOPM 3KOJIOTHYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpPYNIE€ C BBINOJHCHUEM pPA3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIbl, pPAIMOHAIBHO PpACHpENeNsTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATENLHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJCKBATHO OIEHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB IPYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.
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7c

Uroro no pazneny

Pa3nea S. 9JIEMEHTDBI

15

ACTPOHOMUHU U ACTPOPU3UKHU

DJIEeMEHTBI bubmuoteka [JOK
5.1 aCTPOHOMMH U 7 1 https://m.edsoo.ru/7f41c9
acTpopU3UKHI 7c
Hroro no pazueny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHUE
bu6mmoreka [JOK
0606
6.1 ODIAIOTEe 4 https://m.eds00.ru/7f41c9
MIOBTOPEHHE
7c
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE
KOJIMYECTBO 68 4
YACOB I10

I[TPOTPAMME
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