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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢usuke ©6a30BOTO YpPOBHS Ha YpPOBHC CpEAHEro OOIIEro
oOpa3oBaHMs pa3padOTaHa HAa OCHOBE MOJIOXKEHUH M TpeOOBaHWI K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTelbHOM MporpaMMsbl, mpeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yuéroM (enepanbHOU padoyell MporpaMMmbl BOCIUTAHUSA W
KOHIICTIIIMM TIpenojiaBanusl yucOHoro npeamera «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3anusx Poccuiickoi Oenepanuu, peaTU3YIOIINX OCHOBHBIC
o0Opa3oBaTeNbHbIE MPOTPAMMBI.

CopnepxaHve mporpaMMmbl MO (U3MKE HampaBieHO Ha (popMupoBaHUE
€CTECTBEHHO-HAYYHOM KapTuHe wMupa oOyuarommxcs 10—-11 kmaccoB mnpu
oOydeHnn ux ¢usznke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JESATEILHOCTHOTO
noaxoma. [Iporpamma mo ¢usuke coorBerctByer TpeboBanmsim DOI'OC COO
MJIaHUPYEMBIM JTMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJbTaTaM
OoOy4eHMs, a TaKX€ YYHUTHIBAET HEOOXOJUMOCTb pead3aliil MEKIPEIMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAY4YHBIMU Y4eOHbIMH TmpeaMmeramu. B Hel
ONPEAETSAIOTCA OCHOBHBIE LIETH M3y4UeHUS (PU3MKH Ha yPOBHE CPEAHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIC PE3yJIbTAThl OCBOCHUS Kypca (PU3HUKHU: JIMYHOCTHBIC,
MeTalpeIMETHBIC, TpeAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qu3MKe BKIIOYACT:

e TUIAHHpYEMBIE PE3YyIbTaThl OCBOCHHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B

TOM YHUCJIE MPEeIMETHBIE PE3yIbTaThl MO roiaM 00yUeHUs;

e cojiep)KaHuEe yaeOHOTO MpeameTa « DU3HuKay 1Mo rojaM ooydeHusl.

®du3uka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX IPHUPOJbI, BHICTyMHas B
KauecTBe y4eOHOro MpeAMETa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxkaroiem Mupe. LIIKoabHBIN Kypc (GU3UKH — CHCTEMOOOPa3yIOIINM
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKHUE 3aKOHBI
JCKAT B OCHOBC IIPOIICCCOB W SBJICHHH, HM3y4acMbIX XHMHCH, OHOJIOTHCH,
¢bu3uyeckor reorpadue W acTpoHOMHUCH. Vcmonp3oBaHME W aKTHBHOE
npuMeHeHne (DU3MUYECKUX 3HAHMM  ONpeAesseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTHKH, TPaHCHOpPTa, OCBOCHHUS
KOCMOCA, IIOJIYYEHUSI HOBBIX MAarTe€pUajioB C 3aJaHHBIMH CBOMCTBAMH W JPYIHX.
W3yuyenne ¢u3MKu BHOCUT OCHOBHOHM BKIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpa oOydawuuxcs, B (GOpPMHUPOBAHNE YMEHUW NPUMEHATH
Hay4YHBIA METOJI MO3HAHUS NP BBIOJHEHUH UMU YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usuku s ypOBHS CPEAHEro oOIIero obpa3zoBaHUs
MOJIOKEH PAX WACH, KOTOpbIE MOXHO paccMarpuBaTh KaK NPHHLMIOBL €ro
MOCTPOEHUS.



Hoess yenocmnocmu. B COOTBETCTBHH ¢ HEM Kypc SBISIETCA JIOTHYECKU
3aBEPIICHHBIM, OH COJICPKUT MaTepual U3 BceX pa3feioB (PU3HKU, BKIIOYACT Kak
BOTIPOCHI KJIACCUYECKOM, Tak 1 COBPEMCHHOMN (DH3UKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HeW maTepuall Kypca (QU3MKU
OOBEIMHEH BOKPYr (QU3MYECKMX Teopuid. Benymmm B Kypce sBasercs
(dbopMHUpOBaHHE TPEJACTABICHUN O CTPYKTYPHBIX YPOBHSX MATCPHH, BCIICCTBC U
ToJIe.

Hoea eymanumapuzayuu. E€ peanuzauus TNpeanosiara€T HCHOJb30BaHHUE
I'YMaHUTAPHOTO MOTEHIHaNa (PU3NYECKOH HAYKH, OCMBICIEHUE CBS3M Pa3BUTHUSA
¢bu3uku ¢ pa3BUTHEM OOIIeCTBa, a TakKkKe C€ MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTHYECKUMH MTPOOTIEMaAMHU.

Hoes npuxnaonoi  nanpasirennocmu. Kypc @usuku npeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTMUYECKHX NPUTOKEHHUH
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanusyercss TOCPEACTBOM BBEJACHHUS JJIEMEHTOB
COJCPKaHUS, TMOCBAIMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakXke OOCYKIEHWS
Mpo0JIeM PAIMOHATIEHOTO IPUPOAOIIONB30BAHUS U SKOJOTHYECKON O€30MacHOCTH.

CTepKHEBBIMHU 3JeMEHTaMU Kypca (PU3MKM Ha YpOBHE CPEJHErO OOIIETo
oOpa3oBanus SBISAIOTCS (pu3mueckue Teopun (PpopmMupoBaHUE TPEACTABICHUN O
CTPYKType MOCTpOoeHus: GU3NYECKO Teopuu, ponn (QyHIAaMEeHTANbHBIX 3aKOHOB U
INPUHIMIIOB B  COBPEMCHHBIX  NPEACTABICHUAX O TPUPOJEC, TpaHHIlaxX
OPUMEHUMOCTH TCOPHUH, /I ONUCAHUS €CTCCTBCHHO-HAYYHBIX SIBJICHUM U
IIPOLICCCOB).

CHCTEeMHO-AEATENbHOCTHBIA NOAXO0A B Kypce (DU3UKH peanu3yeTcsl Mpeke
BCEro 3a CYET OpPraHM3alMM KCIEPUMEHTANIBHON MeATENbHOCTH O0yYaroImnXCsl.
JUiss  6a3oBoro ypoBHS Kypca (UM3MKH — 9TO MCIOJB30BAHUEC CHUCTCMBI
(POHTAIIBHBIX KPAaTKOBPECMCHHBIX OJKCICPUMCHTOB H  J1a0OPAaTOPHBIX padoT,
KOTOpbIE B TporpamMme mo (pusuke oObEAMHEHBI B OOIIHUM CMUCOK YUEHUUYECKHUX
MpaKTUYECKUX paboT. BblaeneHue B yKa3aHHOM IEpedHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX JJIsI KOHTPOJSL M OLEHKH, OCYIIECTBISIETCS Y4YaCTHHUKaAMHU
0o0pa30BaTeyIbHOIO IIpollecca HMCXOAS M3 OCOOCGHHOCTEH IUIAHUPOBAHHUS U
ocHalicHus KaOmHera ¢usmku. IIpu 3ToM  oOccrieyuBacTCs  OBJIAIACHHUC
OOyYalOIIMMHUCA YMEHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHMs, HCCIIEIOBAHUSA
3aBUCUMOCTEN (U3MYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
NPENIOKEHHBIX THITOTES.

Bonbilioe BHUMaHHE YAENSIETCS PEUICHHUI0 PACUETHBIX M Ka4€CTBEHHBIX
3aaa4. Ilpu 3TOM 1 pacyE€THBIX 3a/7a4 MPUOPUTETOM SIBISKOTCS 33/1aud C SIBHO
3a/1aHHON (PU3UYECKON MOJIEIIBbIO, TTO3BOJISIIONINE TPUMEHSTH U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U MHTCTPUPYS 3HAHUS U3
Pa3HBIX pa3/eNioB. [[1s KauecTBCHHBIX 3ajad MPUOPUTETOM SIBISIOTCA 3aJaHUs HA
00BsICHEHHE TpOTEeKaHUsl (U3MUCCKUX SBJICHUNM W TIPOIECCOB B OKpyKarouieh
KU3HU, TpeOyroiue BbIOOpa (QU3MUECKON MOACIH JJIsI CUTYallMU MNPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanmsimu  PI'OC COO & wMarepuaibHO-
TEXHHYCCKOMY OOCCIICUCHHI0 Y4YeOHOro IIporecca 0a30BBI ypOBCHb Kypca
(hU3MKU HA YPOBHE CpPEAHETO OOIEro 00pa3oBaHus TOKEH U3YYaThCs B YCIOBUAX
NpeAMETHOro KaOuHeTa (PU3MKH WIM B YCJIOBHUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYUHOro IMkia. B kaOuHeTe (DU3UKU JTOMKHO OBITH
HEe0oOXoauMoe J1adopaTopHoe OOOpYAOBaHUE JUIsl BBITIONIHEHUS] YKA3aHHBIX B
mporpamme Mo (U3NKe YICHHYCCKUX MPAKTHIECKUX PadOT M TEMOHCTPAIMOHHOE
00opy/ioBaHUE.
JleMoHCTpalluOHHOE  00Opy/IoBaHUE (POPMHUpPYETCS B COOTBETCTBUH C
MPUHITUIIOM MHWHHUMAIBHOM  JIOCTATOYHOCTH M OOECIEYMBAET IMOCTAHOBKY
MEePEYHNCICHHBIX B MporpaMMe T0 (DU3WKE KITIOYEBBIX JAEMOHCTpAlUNA s
WCCIICIOBAHMUSI  M3y4Yae€MbIX  SBICHWU W  TPOIECCOB, AMIUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMCHEHUH.
JlabopaTopHoe 00OpynOBaHHE JUIsI YYCHHUCCKUX MPAKTHYECKUX padoT
(dhopMHUpYETCS B BUJE TEMATHUCCKHUX KOMIUIEKTOB M OOECIEYMBACTCA B pacuére
OTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcsi. TeMaTWdecKhe KOMIUICKTBI
71a060paTOPHOTO O0OPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
UCITIOJIb30BAaHUU aHAJIOTOBBIX U IMU(POBBIX IMPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIC TU(PPOBBIX Ja00OpaTOPHUH.
OCHOBHBIMU TIEJIIMH U3YYCHHS (GU3UKHU B 0011IeM 00pa30BaHUY SIBIISIOTCS
e (opMmHupoBaHMEe HWHTEpECA W CTPEMIICHUS OOYyYalOIIMXCAd K HaydHOMY
M3YYCHUIO TPUPOJBI, PA3BUTHEC HMX HHTCIUICKTYAJIbHBIX U TBOPYCCKUX
CIIOCOOHOCTEIH;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HAHUA U (POpMHUpPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHS K OKPY>KaIOIUM SIBJICHHSIM;

e (opMHpoBaHME HAYYHOTO MHPOBO33PEHHS KakK pe3ysibTaTa H3Y4YCHHS
OCHOB CTPOCHUSI MAaTCPHUH B (PYHIAMCHTAJILHBIX 3aKOHOB (DM3HUKU;

e (QopMupoBaHHC YMCHHHA OOBSCHITH SBJICHHS C HCIIOJIB30BAHUCM
(M3UYECKUX 3HAHWH U HAyYHBIX JIOKA3aTeNIbCTR;

e (QopMUpOBaHUE TPEJICTABICHUA O POJH (DUBHKHU JUIS Pa3BUTHSA JIPYTHX

€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3TUX HeNeld 00eCTeurBaeTCsl PEIICHUEM CIETYIOIINX 331349 B
mporiecce u3yueHus Kypca (PU3UKUA Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus:



e TMpUOOpPETCHHE  CHUCTEMBl  3HAHUHK 00  O0mMX  (PU3HUYCCKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TCOPHSIX, BKJIFOYAS MCXaHUKY,
MOJICKYJISIpHYIO  (PU3UKY, OJJCKTPOJMHAMUKY, KBAHTOBYIO (U3UKY U
3NIEMEHTHI aCTPOPHU3UKHU;

e (QopMupoBaHWE YMEHHWA TPUMEHATh TEOPECTHUECKHE 3HAHUS IS
OOBSCHCHUSI (PU3NYCCKUX SBICHUW B MPUPOAC M JUIS HPUHITHUS
IPAKTUYECKHUX PEIIEHUMN B [IOBCEJHEBHOM KU3HH;

e OCBOEHUE CIOCOOOB pEIICHWs pa3IUYHbIX 33Jad C SABHO 3aJaHHOM
¢u3nuecKkol MOJENblo, 3adad, NOAPa3yMEBAIOIIMX CaAMOCTOATEIbHOE
co3gaHue pU3HMYECKON MOJENH, aJ€KBATHON YCIOBUSIM 3aa4H;

e TOHWMaHWE (PUBUYECKUX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOWCTB M TEXHOJOTUIECKUX MPOTIECCOB, MX BIHSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METO/JaMU CAMOCTOSTENIBHOTO TJIAHUPOBAHUS U TPOBEICHHUS
(MBUYECKUX DKCTIIEPUMEHTOB, aHAIW3a W HHTEpIpeTanun UHGOpMAaIliH,
OTIpENEICHNS JOCTOBEPHOCTH MMOJIYYEHHOTO Pe3yIbTaTa;

e CO3/aHUE YCIIOBUHM IJIs1 pa3BUTHsI YMEHUHN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU 1eATEIbHOCTH.

Ha usyuenune ¢usuku (6a30BbIi ypOBCHB) Ha YPOBHE CPEIHEro 0OILEro
obOpazoBanus otBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HenElNIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJICIIO).

[IpeanaracMpiii B mporpamMmme 10 (U3MKE TIepeucHb JabopaTOpPHBIX U
PAKTUYECKUX paboT ABISICTCS PCKOMCHIOBAHHBIM, YUYHUTENb JIeJacT BBIOOP
IPOBE/ICHUS J1A0OPATOPHBIX pPAbOT U OMNBITOB C YYETOM HHIWBUIYATHHBIX
0COOEHHOCTEN 00yUarIIMXCS.



COJEPKXAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOI0 TO3HAHUS

®usuka — Hayka o npupoae. HaydHble mMeTOABl MO3HAHWA OKPYXkKaIOLIETO
Mupa. Ponp »dkcneprMeHTa M TEOpMM B IIPOLIECCE TMO3HAHUS IPUPOIBI.
OKCHEPUMEHT B (PUBHKE.

MoaenvpoBanue (pu3ndecKux SBICHHM M IpoiieccoB. HaydHbIe THIIOTE3BI.
duznueckue 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Pons u Mecto ¢u3uku B (HOPMUPOBAHMM COBPEMEHHOM HAay4YHOU KapTHHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaznoroBsie W UU(QPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHMKCHHE. OTHOCHUTEIBHOCTh MCXAHHMYECKOTO JIBHKCHHSL.
Cucrema otcuéra. Tpaekropus.

Ilepemernienue, CKOpPOCTh (CpeaHssi CKOPOCTb, MIHOBEHHAsl CKOPOCTb) M
YCKOPEHHE MATepUAIbHOM TOUYKH, MX NPOEKIHMH HA OCH CHUCTEMbl KOOPAMHAT.
CitoxeHuUE NEpEMEIICHUHN U CIIOKCHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOC IpsAMOJIMHEHHOe nBuxkeHue. [pabuxu
3aBUCHUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOpEHUsd, MYyTHU U MOepeMelieHus
MaTepualibHOM TOYKHU OT BPEMEHU.

CpoboiHOE nasieHue. Y CKOPSHUE CBOOOHOTO MACHUS.

KpuBonuuenHnoe  aBuxeHune. JIBMKEHME  MaTepUaIbHOM TOYKH 11O
OKPYKHOCTH C IIOCTOSIHHOW 110 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHCHHAS
ckopocTs. [leproa u yactora obpaieHus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckre yCTpOICTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBUYKCHUE CHAPSIOB, LIEIIHBIC U PEMEHHBIC [IEPEIaYn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, HIUTIOCTpAIMs KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUXKECHUSL.

[TpeobpazoBaHue IBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3YXE U B pa3peKEHHOM MPOCTPAHCTRE.

HaGnronenne nBuxeHus Tena, OpPOIMIEHHOTO TOJ YIJIOM K TOPHU30HTY W
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOTHOTO TaJACHHUS.

HamnpasneHue cKOpocTH IpU ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, n1abopamopHule pabomol

N3ydyeHue HEPABHOMEPHOIO ABHKEHMS C LIEJIBIO ONMPEIEIICHUS MIHOBEHHOM
CKOPOCTH.

HcciiejioBaHEe COOTHOILCHUS MEXKJY IIyTSIMU, IPONHJECHHBIMU TEJIOM 3a
IIOCJIE0BATEIILHBIE PAaBHBIE IPOMEKYTKM BpPEMEHU [PU PABHOYCKOPEHHOM
JBUKEHUU ¢ HAYAIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHue NBUKEHHUS IAPHUKA B BA3KON KUAKOCTH.

N3yuenue ABMKEHUS TeNa, OPOILIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun  otHocutensHOCTH  [anunes. llepeeii  3akon  Herotona.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoi 3akoH HerotoHa
JUI MaTepuaabHOU ToUKu. Tpetnit 3aKkoH HeroTOHA 1711 MaTepuanbHbIX TOUYEK.

3akoH BcemupHOro TtsaroteHus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buael Tpenus (mokosi, CKonbxeHus1, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJMbXKEHUS U cuia TpeHus nokos. Koaddumuent Tpenus.
Cuna conpoTUBICHUS IPU ABUAKEHUU TEJA B KUJIKOCTH WM Tase.

[locTynarenbHOE U BpalaTeabHOE ABMKCHUE a0COMIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCHTENIBHO OCH BpamieHus. llnedo cumel. VYcmoBus
paBHOBECHA TBEPIOTO TEIA.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: MOAIIUIIHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne nHEPUUH.

CpaBHeHHE Macc B3aUMOACHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHAa.

N3mMepenue cu.

CiioxeHHE CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JichopmaIuu.

HegecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHHE CUIT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHHS.

Y cioBust paBHOBECHUS TBEPAOTO TeJIa. Bruibl paBHOBECHSL.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

N3yuenne auxeHus Opycka 1o HaKIOHHOW MIOCKOCTH.



HccnegoBanne 3aBUCMMOCTH CHJI YIIPYTOCTHU, BO3HHKAIOIIUMX B IPYKUHE U
PE3UHOBOM 00pa3siie, OT UX AehopMariuu.

HccnenoBanne ycaoOBHMl paBHOBECHS TBEPAOTO Tejla, HMEIONMICTO OCh
BpAILICHUS.

Tema 3. 3akoHbl COXpaAHEHUA 8 MEXAHUKE

NmMnysibc MaTtepHalbHOM TOYKH (Te€a), CHUCTEMBbl MATCPHAIBHBIX TOYCK.
NmiyinbC CUWJIBI U W3MCHCHUC UMITYJIbCA TeEJla. 3aKOH COXPAHCHMS MMITYJIbCa.
PeakTuBHOE ABHXKEHHE.

Pabota cusbl. MOIIHOCTh CHIIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETHYECKON SHEPTHH.

[ToTeHmmanbHas SHEPTHU. IToreHumnanbHas SHEPTUS YIIPYyro
nedopMupoBaHHO  mpyxuHbL. [loTeHnManbHas  DHeprust Tejla  BOIU3H
ITOBEPXHOCTHU 3EMIIH.

[loTeHnManpHble W HENOTCHIWAJIbHBIC  CHJIBL. CBsi3p paboTHI
HETNOTEHUHUANBHBIX CHUJ C WU3MEHEHHMEM MEXAHMYECKOW SHEPTUM CUCTEMBI TeEd.
3aKOH COXpaHEHUs MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBCHUS.

TexHUYEeCKHE YCTPOWCTBA U IMPAKTHUECKOE IIPHMCHEHHE: BOJOMET, KOIED,
MPYXWHHBIN MACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHCHUS UMITYJIbCA.

PecakTuBHOC NBHKCHUC.

Ilepexoa MOTEHITMAIBHOM PHEPTUM B KHHETUUCCKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopuule pabomol

N3yuenne aOCOJMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

Hccnenoanme cBsizu pabOThI CHIIBI C U3MCHCHUCM MCXAHHYCCKOM SHCPTUU
TeJIa Ha TPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Pazaen 3. MoaexkynspHas ¢u3suka 1 TCPMOAHHAMHUKA

Tema 1. Ocro6bl MOJIEKYJIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIONOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUHM U WX OIMBITHOE
o0ocHoBaHue. bpoyHoBckoe npwxkenue. uddysus. Xapakrep IBHKEHHUS U
B3aMMOJCUCTBUS YaCTULl BemecTBa. MoJenn CTpOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TEI U OOBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE 3THX Mojelei. Macca u
pa3mepsl MoJiekys. KonuuectBo BeuiecTBa. [locTosiHHass ABoraapo.

TermoBoe paBHoBecue. TeMmneparypa u €€ usmepenue. lllkama Temneparyp
Llenbcus.



Monens  upeanibHOro raza. OCHOBHOE YpaBHEHUE  MOJICKYJSPHO-
KUHETUUECKOM TEOpHUU HAcaIbHOTO raza. AOCONIOTHas TeMIeparypa Kak Mepa
CpeIHEN KHWHETHMYECKOM SHEPrUU TEIUIOBOTO JBMKEHUA dYacTull rasza. lllkama
temneparyp KeneBuna. I'a3oBbIe 3ak0HBI. YpaBHeHne MeHneneepa—KianepoHa.
3akoH /lansToHa. M30mponeccsl B MACATBHOM Ta3€ C MOCTOSHHBIM KOJNYECTBOM
BelecTBa. ['paduyeckoe MPEACTABICHHE M30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHUYeCcKUEe YCTPOICTBA W MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKAa3bIBAIOIINE JMUCKPETHOE CTPOCHHE BeEIIecTBa, ¢oTtorpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMH.

OneiThl 10 MU PY3UN KUIKOCTEN U razoB.

Mojens OpOyHOBCKOTO JBUKEHMUSL.

Mogens onsita [lTepHa.

OnbIThI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBUS.

Monens, HIUTIOCTpUpYOLIas MpUPOAY JABICHUS ra3a Ha CTEHKH COCYA.

OneITel, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSHHUS HJEATBHOIO Trasa,
H30IIPOIIECCHI.

Yuenuueckuut sxcnepumenm, nabopamopusie pabomoi

OrnpeneneHre Macchl BO3JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEpPCHHM
00BbEMa KOMHATBI, TABJICHUS U TEMIIEPATYPHI BO3IyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXY TapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmMoOUHAMUKY

TepMmoanHamuueckas cucremMa. BHYTpEHHsST 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcO0BI ¢& m3MeHeHusa. KonudecTBo TeioTel U padota. BHyTpeHHS S
SHEPrusi  OJHOATOMHOTO  MJealbHOrO  Ta3a.  Buael  Temionepenauu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHasl TeIJIOEMKOCTh BEILECTRA.
KonuuecTBo TEMIOTH! NpH TEIIONEepeaaye.

[lonsitue 06 aamabatHOoM 1mpomecce. llepBhiii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHHE TICPBOTO 3aKOHA TECPMOJMHAMHUKU K H3omporieccaMm. ['paduycckas
UHTEpHpeTanus paboThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPO/IE.

TennoBble  mammHbl.  [IpuHOMNBI ~ OEHCTBHS  TEIUIOBBIX  MAIlHWH.
IIpeoOpazoBanusi HEPrUM B TEIUIOBBIX MammHaX. Koaddunuent momesHoro
nericTBus TerutoBord MammuHbl. [{ukn KapHo m ero xodduummeHT mone3Horo
JIEUCTBUS. DKOJOTUYECKUE TIPOOJIEMBI TETIIODHEPTETUKH.



TexHuyeckre YCTPOHCTBA H NPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPCHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUITMOHEDP.

Jlemoncmpayuu

N3MeHeHNe BHYTPEHHEU SHEPruu TeJia MpPH COBEPIICHUU PalOOThI: BBUIET
npoOKkKM u3 OYTBUIKM TOJA ACHCTBHEM CKaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTyHHOH TPYOKe myTéM TpeHUS (BHICOASMOHCTPALIHS).

N3meHeHne BHYTpPEHHEH SHEPTHH (TEMIICpaTyphl) TeJa IIPH TeIUIonepeaye.

OnblIT 1mo aauabaTHOMY pAaCUIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, TBUTATelIsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTaTeIs.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3MepeHue yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnsie cocmoanus geujecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHaeHcamus. Mcmapenne u xumnenne. AOCOTIOTHAS U
OTHOCHUTEINIbHAA BIAXHOCTh BO3ayxa. HaceleHHBIM mMmap. YpaenpHas TemnoTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT JABJICHUS.

Teépnoe Teno. Kpucrannuueckue u aMop@Hbie Teraa. AHU3OTPOIIUS CBOHCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble MaTtepuanbl. [LiaBieHue wu
KpucTajn3auus. Y iedbHas Teniora miasinenus. Cyoaumarus.

VYpaBuenue TeniaoBoro dananca.

TexHUYeCcKHe yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH IIOJYUYECHHUSI COBPEMEHHBIX MAaTEpPHAJIOB, B
TOM YHCJIE HAHOMAaTEpHUAJIOB, U HAHOTEXHOJIOTHU.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

KuneHue npu NOHWKEHHOM JIABJICHUU.

Cr1oco6bI U3MEPCHUS BJIAKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAUIMUECKOTO BEIIECTBRA.

JIeMOHCTpalys KpUCTaIUIOB.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuol

HN3mMepeHne OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pasznen 4. DaekTpoguHaMHuKAa
Tema 1. dnexkmpocmamuxa
DnekTpu3aluus Tel. ODIEeKTpu4yeckuil 3apsiA. JlBa BHAA BIEKTPUUYECKUX
3apsAnoB. IIpOBOJHUKH, OUANEKTPUKH W NOJYHNPOBOJHUKH. 3aKOH COXpPAaHEHUs
AIEKTPUUYECKOTO 3apsa.
B3anmogeiictBue 3apsaioB. 3akoH KynoHa. ToUeUYHBIN 31EKTpUUECKUI 3apsil.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro noss. IIpuHuun



CYHEPHO3ULINK 3JIECKTPUUECKUX TMOJEH. JIMHUM HANpsHKEHHOCTH SJIEKTPHUYECKOTO
TOJISL.

Pabora cun  anekrpoctatudeckoro  monsg.  [lorennuan.  Pasnoctb
MOTEHUHAIOB. [IpOBOJHHKM W JUANEKTPUKM B  DJIEKTPOCTATHYECKOM  TOJIE.
JlusnexTpryueckas MpOHULAEMOCTb.

DnekrpoémkocTb. KonjieHcarop. DIIEKTPOEMKOCTh IIJIOCKOI'0 KOHJIEHCATOPA.
DHeprus 3apsKEHHOI0 KOHJEHCaTopa.

TexHu4yeckue YCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHE: JJIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTATHUUECKas 3allluTa, 3a3€MJICHUE D3JIEKTPONpPHOOpPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIUII IEUCTBUS DJIEKTPOMETPA.

B3aumoaencTBUE HADIEKTPU3OBAHHBIX TE.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

ITpOBOAHUKH B 3MEKTPOCTATUUECKOM MOJIE.

DNeKTpOCTaTUUECKasl 3alUTA.

JIM3AEKTPUKH B 3JEKTPOCTATUUECKOM IOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIH
IJIACTHUH, PACCTOSHUS MEXY HUMU U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

Yuenuueckuut sxcnepumenm, nabopamopusie pabomoi

N3MepeHne 37eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuti mox. Toku ¢ paznuunvix cpedax

OJNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [TocTosHHBIN TOK.

Hanpsoxenue. 3akon OMa [ y4acTKa LIETH.

DIEKTPUYECKOE CONPOTUBIICHUE. YJEIBHOE CONPOTHUBIICHHE BELICCTBA.
IlocnenoBarenbHOE, NAPALICIBHOE, CMEIIAHHOE COCIMHCHUE IIPOBOHUKOB.

Pabota anektpuueckoro Toka. 3akoH JLxoyns—Jlenna. MomHocTh
ANEKTPUUECKOTO TOKA.

DJIEKTPOJABHKYILAsl CHUJa W BHYTPEHHEE CONPOTUBIIEHUE HCTOYHUKA TOKA.
3akon Oma juist 10JIHOH (3aMKHYTOM) 3JIeKTpruiecKoi tenu. KopoTkoe 3aMbliKaHuE.

DJIEKTPOHHAs  IIPOBOJAUMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHBJIEHUS METAIIOB OT TEMITEPATypbl. CBEPXITPOBOAUMOCT.

ONEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

ITonynpoBOTHUKHU. CobcTBeHHas u npuMecHast IPOBOAUMOCTh
noJynpoBoaHUKOB. CBoCTBa p—n-miepexona. [lomynpoBoHUKOBBIE TPUOOPEI.

DNEeKTpUYECKHi TOK B  pacTBOpax MW  pacijiaBax  3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOIIHAIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B raszax. CaMOCTOSATENBHBIH M HECAMOCTOSATEIIbHBIN
pa3psaa. Momuus. [Lnazma.

TexHUYeCcKHEe yCTpPOMCTBA M MPAKTUYECKOE MPUMECHEHHE: aMIEPMETD,
BOJIBTMETpP, PEOCTAaT, HCTOYHUKH TOKA, 3JIEKTPOHAIPEBATEIbHBIE MPUOOPEI,
ANEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTHBICHHS, BAKYYMHBIN THOJ,
TEPMUCTOPHI ¥ POTOPEZUCTOPHI, TIOTYIIPOBOJHUKOBEIN JIMO]], TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CHIIBI TOKA W HANPSKEHUS.

3aBUCUMOCTb CONPOTHUBICHUSA LUIUHAPUYECKHX NPOBOAHUKOB OT JUIMHBI,
IJIOIIA/IH MOTIEPEYHOIO CEUEHHUS U MaTeprala.

CMelaHHOe COeTMHEHHE TPOBOIHHKOB.

[IpssmMoe wW3MepeHue >IEeKTPOABHXKYIIEH Ccuibl. KopoTkoe 3aMbIKaHue
ralbBaHUYECKOTO JIEMEHTA U OlICHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTB CONIPOTHBIIEHUS METAIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISL NPOBOAUMOCTD THOAA.

Yuenuueckuit sxcnepumenm, 1abopamoptsle pabomol

N3ydeHne CMEaHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3MeKTPOABMKYIIEN CHIIBI HCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHBIJIEHUS.

Hab6nroaenue anexTponusa.

MexnpeaMeTHbie CBA3H

N3yuenune xypcea ¢uzuku 6a3oBoro ypoBHs B 10 kiacce ocyiiecTBISeTCs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBI3€M C KypcaMH MAaTEMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamusi, CBSI3aHHBIC C HW3YYCHHEM METOJIOB HAyYHOI'O
IIO3HAHUS: SBJICHUE, HAY4YHbIA (DakT, runoresa, (puU3UYECKas BEIUYHMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHKUE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl YpaBHEHUH, JIMHEWHass (QyHKIu,
napabona, runepOosa, ux rpapuku U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIHUU:
CHUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPUT'OHOMETPHUYCCKOC TOXKIECTBO,
BCKTOPBI U UX IIPOCKIMU HA OCH KOOPJIMHAT, CJI0OKCHUE BEKTOPOB.

buonocusa: MexaHuueckoe ABH)KEHHE B KUBOH mpupoje, nuddysus, ocmoc,
TEMJI000MEH JKMBBIX OPTraHU3MOB (BU/BI TEIUIONEPEAAUN, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKHUE SIBJICHUS B )KUBOW IPUPOE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH U



ra3oB, BJEKTPUYECKHE CBOWCTBA METAJUIOB, J3JEKTPOINUTHUYECKAS ITUCCOLUAIINS,
rajbBaHUKA.

l'eoepagpusa: BIaxHOCTh BO3/1yXa, BETPHI, 6apOMETP, TCPMOMETP.

Texnonozus: npeoOpa3OBaHHE JBUKEHUW C MCMOJIb30BAHHEM MEXaHU3MOB,
YYET TPEHUSI B TEXHUKE, MOJAIIMIHUKHU, HCIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYruc), JBUTATEIb BHYTPCHHETO
cropanusi, maposasi TypOuHa, OBITOBON XOJIOJIMJIBHUK, KOHJIUIIHOHEP, TEXHOJIOTHI
IOJIYYEHHSI COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE HAHOMATEPUATOB, H
HAaHOTEXHOJOTUH, 3JIEKTPOCTATUYECKAs 3aIMUTA, 3a3€MJIEHHE SJIEKTPONpHOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArPEBATENbHBIC MpUOOPHI,
AIEKTPOOCBETUTEIILHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DjekTpoaMHAMHUKA

Tema 3. Maznummnoe noJe. I1eKmMpPOMAZHUMHAA UHOYKUUA

IlocTossHHBIE  MarHuThl.  B3auMOAeMCTBHE  NOCTOSHHBIX ~ MArHUTOB.
MarautHoe none. Bexkrop MarHmTHOM uWHAYKUMH. [IpuHOMn cynepno3uuun
MAarHUTHBIX NOJIEH. JIMHMM MarHUTHOM WHAYKUMU. KapTMHa NUMHHWII MarHUTHOU
WHAYKIHH TOJIS TOCTOSHHBIX MAarHUTOB.

MarauTHoe TOJi¢ MPOBOJHMKA C TOKOM. KapTuHa IMHUNH WHAYKIIUA
MarHUTHOTO TIOJS JIMHHOTO NPSAMOro IIPOBOJHUKA M 3aMKHYTOTO KOJBIICBOTO
MPOBOAHUKA, KAaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTere npoBOIHUKOB C
TOKOM.

Cuna Ammepa, e MOJIyJIb U HaIlpaBJICHUC.

Cuna Jlopeniia, e¢ MOy/b U HallpaBJIcHUC. [IBUKCHHUC 3apsyKCHHOM YaCTUIBI
B OZJHOPOJHOM MarHuTHOM noJje. Padora cuisl JlopeHua.

SBneHue HBNeKTpoMarHUTHOW MHAYKIUU. [loTOK BekTOpa MarHUTHOMU
MHIYKIUU. OJIEKTPOJBHKYILAasi CHUJa HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOM
nHaykuuu Papajges.

BuxpeBoe 3JIEKTPUYECKOE I0JI€. DJICKTPOJBIXKYILIAS CHJIA WHJYKLUU B
MPOBOAHUKE, JIBIXKYILEMCS TOCTYNATENBHO B OJJHOPOJHOM MAarHUTHOM TOJIE.

IIpaBuio Jlenua.

NHAYKTUBHOCTh. SIBICHME CAaMOMHAYKUMH. OJICKTPOABHIKYILAsS  CHJa
CaMOUHTYKLIUH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne YCTpOHCTBA M TNPAKTUUECKOE NPUMEHEHUE: TTOCTOSHHBIE
MAarHUThl, DACKTPOMATHUTHI, DJICKTPOJBUraTellb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHll, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmsIT Opcrena.

OTKJIOHEHHE JICKTPOHHOTO ITyYyKa MAarHUTHBIM ITOJICM.

JInHMY MHAYKUUY MarHUTHOTO MOJIS.

B3aumonencTBre 1ByX TPOBOAHUKOB C TOKOM.

Cwia Amunepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJICKTPOJIUTA.

SIBnenue 3eKTPOMArHUTHOM WHAYKIIHH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JEKTPOABUKYILIEH CHIIbI HHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBneHue CaMOUHAYKITUH.

Yuenuueckuit axcnepumenm, nabopamopHwie pabomoi

N3ydyeHne MarHUTHOTO MOJIs KATYIIKU ¢ TOKOM.

UccnenoBanue AUCTBUS TOCTOSHHOTO MAarHUTa Ha paMKY ¢ TOKOM.

UccnenoBanue sBNEHUS JIEKTPOMArHUTHOM WHAYKIIHH.

Pasznen 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue U 371eKMPOMAZHUMHbIE KONE0AHUS

KonebGarenbnas  cucrema. CBoOoaHble  MEXaHHYECKHE  KojeOaHus.
['apmonnueckue kosnebanus. Ilepuox, wactora, amrumMTyja U (asa xoneOaHUI.
[IpykHHBIN MasgTHUK. MaTeMaTH4YECKU MAsiTHUK. Y PaBHCHHE TapMOHWUYECKHUX
koneOanuii. [IpeBpalnieHune 3Heprun MpyU rapMOHUYECKUX KOJICOAHUIX.

KonebGarenbuplii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTHS MEXKIY MEXaHUYEeCKUMU H
ANEKTPOMATHUTHBIMU KosicOaHusMu. @Dopmyna TomcoHa. 3akoH CcOXpaHCHUSA
SHEPTUU B UJICATTHLHOM K0JICOATCIILHOM KOHTYPC.

[IpencrapyieHue o 3aTyxarolux KoJicOaHUsX. BeIHYX/IEHHbIE MEXaHUUECKHE
koJiebaHusi. PezoHanc. BeiHyXIeHHbIE 3JIEKTPOMarHUTHbIE KOJIeOaHusl.

IlepemeHHbI  TOK. CHHYCOMAANbHBIA NEPEMEHHBIM TOK. MOIIHOCTB
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JCHCTBYIOIIECE 3HAYCHHUE CHIIbI TOKA W
HaIIPSHKCHUSL.

Tpancopmarop. [IpousBoacTBO, nepeaadya U NOTpeOIEHUE DAEKTPUUECKON
SHEPTUH. JKOJOTHYECKUE PUCKHU TPU MPOU3BOJACTBE AeKTpodHepruu. KynbTypa
WCIOJIb30BaHUA JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHCHHE: DICKTPUUECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

Uccnenoanue mnapaMeTpoB KoyeOaTeIbHOM CUCTEMBbl (MPYKUHHBIN WU
MaTeMaTUYECKUI MaITHUK).



Habmronenue 3atyxaromux KojieOaHuM.

Hccnenopanne cCBONCTB BRIHYKICHHBIX KOJICOAHUH.

Habmronenue pezoHaHca.

CBoOOAHbBIE ANEKTPOMATHUTHBIE KOJIEOaHHUS.

OcuwinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUS OT BPEMEHU) ISl
AJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc mnpH  10CIICIOBATCIBHOM COCIMHCHHUM PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJICHCATOPA.

Moenb JIMHUU 3IEKTPONEPEaAYH.

Yuenuueckuii sxcnepumenm, nabopamopHie padbomvi

HccnenoBanne 3aBUCUMOCTH TIEPHOJA MAJIBIX KOJIEOAaHWH Tpy3a HA HUTH OT
JUTMHBI HUTH U MAcCChI Tpy3a.

HUccneqoBanue TMEPEeMEHHOTO0 TOKa B [EMH U3 TNOCHEA0BATEIIBHO
COEJIMHEHHBIX KOHJICHCATOPA, KaTyIIKK U PE3UCTOPA.

Tema 2. Mexanuueckue u 3JieKmpOMACHUMHbBLE GOJIHbL

MexaHuueckue BOJHBI, YCIOBUSA pacnpoctpaHeHus. llepuoa. CkopocThb
pacnpocTpaHeHusi W JMHA BOJHBL l[lomepeuHble W NOpPONOABHBIE BOJIHBL.
HNutepdepeHiys u qudpaxiiyusg MeXaHHISCKUX BOJIH.

3ByK. CKopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHuTHbIE BOJHBI. Y CIOBUS U3IIYHYEHUS DJIEKTPOMArHUTHBIX BOJH.
B3aumHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BoaHe. CBOMCTBa
AIICKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeIoMIICHHE, TOJIIpu3anus, Tudpaxius,
untepdepennus. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxama 3J€KTPOMArHUTHBIX BOJH. IIpUMEHEHHE 3JICKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIprHIMIBEI pagOCBS3N U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILEH Cpe/ibl.

TexHHdeCcKne yCTpOMCTBA M IMPAKTUYECKOE IPUMEHCHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YIbTPAa3BYKOBAas JAWATHOCTHKA B TEXHHUKEC M MEIWLMHE, pajap,
paguonpUEMHHUK, TEIEBU30p, aHTeHHA, TesedpoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHuUC ¥ PACIIPOCTPAHCHHE ITOTICPEUHBIX U POIOIBHBIX BOJIH.

Konebironieecst Temo kak UICTOYHUK 3BYKa.

HaOnroneHue oTpakeHUs: U MPETOMIICHUSI MEXaHUUECKUX BOJH.

Habmronenue untepdepeHiinu v Jupakiind MEXaHUUECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaGnronenue cBsSi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYIO0H W
9acTOTOUN KOJIeOaHMIA.



Hccrienopanue  CBOMCTB  3JICKTPOMArHUTHBIX  BOJIH: OTpa’KECHHUE,
pesioMJICHUE, MoJisipu3aius, Tudpakiys, UHTepdepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. I[IpgmMonmHEHHOE PacHpOCTPAHEHHWE CBETA B
oaHopoaHou cpeae. JIyd ceera. ToueUHbI HICTOYHUK CBETA.

Otpaxxkenue cBera. 3aKOHBI oTpakeHus cBera. [locTpoeHue n3o0paskeHU B
IJIOCKOM 3€pKaJle.

IIpenomnenue cBeTa. 3aKOHbI MPEJIOMIICHHS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomnenus. llonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroja NOJHOro
BHYTPEHHETO OTPAKECHUSL.

Hucnepcust ceeta. CiaoxHbIM cocTaB Oenoro ceeta. [[Ber.

Cobuparompie ® pacceMBarompe JuH3bL. ToHkas 1nuH3a. DokycHoe
pAcCTOSTHUE W ONTHYECKas cHuila TOHKOM JNuH3bL. [locTpoeHue u3oOpaxeHUd B
coOHparolMXx U paccerBaromux JuH3ax. Gopmynia TOHKOW JTUH3BI. Y BEJINUYEHUE,
JTaBaeMoO€ JIMH30M.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBuss HaOMIOJICHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpCHIMOHHOU
KApTUHE OT JIBYX CHH(aA3HBIX KOTEPCHTHBIX HCTOYHHUKOB.

Hudpakuus ceta. [Judpakumonnas pemérka. YcnoBue HaOIIOACHUS
[NIaBHBIX ~MAaKCUMyMOB TPUM  TaJE€HWU MOHOXPOMAaTHYECKOro CBeTa Ha
TUGPaKIUOHHYIO PCUIETKY.

ITonsipuzanus cBeTa.

TexHUYeCcKHe YCTpPOWCTBA M MPAKTHUYECKOE IIPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, TPOCKIIMOHHBIA armapaT, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAS
ONTHKA, TU(PPAKITHOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsAIMOJIMHEMHOE PacCIpPOCTPAHCHHUE, OTPAXKEHUE M IIPEJIOMIICHHE CBETA.
OnTtuueckue NpudOpHI.

[TomHOE BHYTpEHHEE OTpakeHne. Moaenb CBETOBO/IA.

UccnenoBanue CBOUCTB U300pakeHU B JTMH3AX.

Mojenu MUKpocKoIia, TEJIECKOIa.

Habmronenune uaTepdepeHIMM CBETA.

Habnronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBeTa.

[TonydeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yeHue cnekTpa ¢ MOMOIILI0 TUMHPAKITMOHHON PEIIETKH.

Habmronerne nonsipu3alfy CBETA.

Yuenuueckuit sxcnepumenm, nabopamoptsle pabomuol



N3MepeHune mokasaTess MpeIoMIICHUS CTEKIIA.
HccnenoBanue cBOHCTB H300pakCHUHN B JTUH3aX.
HabmroneHue aucnepcuu cBeTa.

Paznen 6. OCHOBBI cielIHATBLHOA TEOPUM OTHOCHUTEJILHOCTH
I'paHuibl  NPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynarel
CIIECUATbHON TEOPUH OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETA B BAKyyM€, MPUHILIUI OTHOCUTEIHHOCTA DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAIICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C DHEPrUENH U UMITYJIIbCOM PEIATUBUCTCKON YaCTHIIbl. DHEPTHS
ITOKOS.

Paznen 7. KanroBas ¢pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. Gopmyna [1nanka cBA3M 3HEPTUU (POTOHA C €rO YACTOTON. DHEPIrUst
¥ UMIYJIbC POTOHA.
Otkperte u uccnenosanne Gororddexra. OnbiTe A. I'. CroneroBa. 3akoHbI
dboroaddexta. YpaBHeHue DuHIITeHHA 1 doTodddexTa. «KpacHas rpaHuia»

dhororddekra.

Hapnenue ceera. OnwiTel I1. H. Jle6enena.

XHUMHYECKOE IEUCTBUE CBETA.

Texaudeckue ycTpoiiCTBa W TMPAKTUYECKOE TMPHUMEHEHHE: (HOTODIEMEHT,
dboTonaTyuK, coNHeuHas 6aTapesi, CBETOIUO.

Jlemoncmpayuu

DoT03(¢gdeKT HA YCTAaHOBKE C LIUHKOBOU MJIACTUHOM.

HccnenoBanmne 3akOHOB BHeELIHETO GoTodddexTa.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHHro o -4acTHIL.
Ilmanerapnas mozens aroma. lloctrymarel bopa. M3nydeHune u morjomeHue
(OTOHOB TpH TEPExXoAC aToMa C OAHOTO YPOBHS JHEPTrUM Ha Apyrod. Bumbr
cnekTpoB. CHEKTp YPOBHEH SHEPrUuu aToMa BOJAOPOA.

Bonnosele cBoicTBa yactul. Bonnel ne bpoinsa. KopnyckyasspHO-BOIHOBOU
IyJIU3M.

CrnoHTaHHOE M BBIHYXK/ICHHOE U3JIYUYCHUE.

TexHu4eckne yYCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CICKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBbIN KOMITbIOTEP.



Jlemoncmpayuu

Mopens onbita Pezepdopa.

OrnpeneneHye JUIMHBI BOJIHBI JIa3€pa.

HaGnroaeHue TMHEeHYaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamophule pabomol

Hab6mroieue nuHEHYaTOro CrieKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3BIBAOLINE CIOKHOCTh CTPOEeHHUS sAnpa. OTKpsITHE
panuoakTuBHOCTH.  OmbIThl  Pezepdopna mno  ompeneneHuro  cocraBa
panuoakTUBHOrO wu3nydeHus. CBoiictBa anba-, Oera-, TaMMa-U3Iy4YEHUS.
Brusinue paguoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeiTHE NpoTOHA W HeWTpoHa. HykionHas moxens siapa ['eitzenbGepra—
NBaneHko. 3apsan sapa. MaccoBoe uncno sapa. M30TomnsL.

Anws(a-pacnan. DNIEeKTpOHHBII W TO3WUTPOHHBIN Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH PaJHOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. Anepubie cuibl. JlegekT macchl sapa.

Anepusbie peakuuu. JleneHue U CUHTES AIEP.

SAnepusiit peaktop. Tepmosaepubii cuHTe3. I[IpoOnemMbl U IEPCHECKTHBHI
AIEPHOM SHEPTeTUKH. DKOJOTHYECKHUE ACTIEKThI A1€PHOM SHEPIETHKH.

DneMeHTapHble YaCcTULbL. OTKPBITHE IO3UTPOHA.

Meroabl HAOIIOACHUS U PETUCTPALIMK YJIEMCHTAPHBIX YACTHIL.

@dyH/ITaMEeHTANIbHBIC B3aUMO/IcHCTBUS. EUHCTBO (pu3MUeCKOM KapTUHBI MUpA.

TexHUYeCcKHe yCTPOWCTBA M MPAKTHUUECKOE MTPUMEHEHHUE: JIO3UMETP, Kamepa
Bunscona, sigepublil peaktop, atToMHas 6omoa.

Llemoucmpayuu

CY€TYMK HOHU3HUPYIOIIUX YACTHUL.

Yuenuueckuii sxcnepumenm, iabopamophule pabomoi

HccnaenoBanune TpekoB YyacTUL (IO TOTOBBIM (hoTorpadusim).

Pazgen 8. DjeMeHTHI ACTPOHOMMH M ACTPOPU3HKHA

Dtarnbl pa3BUTHSA acTpoHOMUU. [TpuKiIaHOC U MUPOBO33PCHYECKOC 3HAUCHUE
ACTPOHOMMUH.

Bug 3Bé3mgHoro HebGa. Co3Be3nus, sipkue 3BE3NBI, IUIAHETHI, UX BUAUMOE
JIBIKEHHE.

CoiHedHast cucreMa.

Connne. ConHeyHast akTMBHOCTh. McrTounuk sHeprum CoiHila M 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIM Kjacc —
CBETHMOCTBY». 3BE3JIbI TJIABHOHN ITOCJIEIOBATEILHOCTH. 3aBUCUMOCTH «Macca —
CBETHUMOCTb» JUIsl 3BE3/ TJIABHOI MOCHEAOBATEILHOCTH. BHyTpeHHee cTpoeHue



3BE3/1. COBpEMEHHBIE IIPEJCTABICHUS O NPOUCXOKACHUU U 3Boonuu ColiHIa U
3BE31. DTanbl JKU3HU 3BE3.

Muieunsiii Ilyte — Hama I'amaktuka. Ilomoxxenne u aBukeHue CojHIIA B
I'anaktuke. Tunel ranaktuk. Pagnoranaktuky 1 kBazapsl. UEpHbBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa0d6:ma. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PemmkroBoe usiydeHue.

MacmtabHas ctpykTypa Beenennoid. MeraranakTuka.

Hepeiuénnsie nmpo06iieMbl aCTPOHOMHUH.

Yuenuuecrxue nabarwooenus

HabnroneHust HeBOOPYKEHHBIM TJa30M C HCIIONH30BAHMEM KOMITBIOTEPHBIX
MIPWIOKEHUHN IS OTIPEACIICHUS TOJ0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31usd CEeBEPHOIO MOJIyILIAPUS U SIPKUE 3BE3IbI.

Ha6nrogenus B Teneckon JlyHsl, niuanet, Mneunoro Ilyru.

O6o01maoiee NOBTOPeHHe

Pons ¢Qusuknm u acTpOHOMHHM B DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMATBHON M 3THYECKOH cepax NeaTeNTbHOCTH YeJIOBEKa, POJIb U MECTO (HU3UKH
U aCTPOHOMHH B COBPECMCHHOM HAay4YHOU KapTHHE MUPA, pOib (PU3NUCCKON TeopUuu
B (OpPMHUpPOBAHUMU TIPEACTABICHUA O (UIMYECKON KapTHHE MHpPaA, MECTO
(hM3UYECKOM KapTUHBI MUPA B 00OIIEM PSATYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABICHUI O TPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenune xypcea ¢uzuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiISeTcs ¢
Y4ETOM COJAEPIKATEIIBHBIX MEXKIIPEAMETHBIX CBA3CH C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemuvie noHsimus, CBSI3aHHBIE ¢ U3YUYEHHEM METOJOB HAYYHOTO
MIO3HAHUS: SIBJIICHWEC, HAay4YHbIA (GakT, rurnoresa, Puianyueckas BCIWYMHA, 3aKOH,
TCOpHsl, HAOIIOICHUE, IKCIICPUMCHT, MO/JICTIUPOBAHKC, MOJICIb, H3MCPCHHC.

Mamemamuxa: pemwIEHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKHUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'E€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPIAMHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJICMCHTAPHBIX (PYHKIMH, NPU3HAKK TOJAO0US TPEYTrOJIHHUKOB,
OTIPE/ICIICHHE TUIOIAN TIOCKUX (GUTYp 1 00BEMA TEI.

buonocus: »nekTpudeckue SBICHUS B KUBOW TMPHUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B KMBOM NMPUPOJE, ONITUYECKUE ABJICHUSA B KUBOH NPUPOJAE, ICUCTBUE
pajualuy Ha 5KUBbIE OPTaHHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsE CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl O0pa30BaHUS KPHUCTALIHYECKON PEUIETKH, CHEKTPaTIbHBIN
aHaJIN3.



l'eoepachus: MarHuTHpIC TMOJIOCA 3EMJIM, 3QJICKH MarHUTHBIX Py,
dhoTochEMKa 3eMHOM TOBEPXHOCTH, MPECKaA3aHUE 3eMIICTPSCCHUI.

Texnonoeus: JWHUM 3JICKTpoOIEpeaad, TICHEpaTop IEPEMEHHOIO TOKa,
AIEKTPOABUTATENIb, WHAYKLIHMOHHAA IM€4Yb, paaap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-neuysb, NpOEKUMOHHBLIN amnmapar, BOJIOKOHHAs OINTHKA,
COJIHCYHAs Oarapesi.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUASA

OcBoenne yueOHoro mpeameTa «®Pu3Mka» Ha YpOBHE CPEJHETO OOIIETO
oOpa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIEUUTH JTOCTUKECHHUE CIIEIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIBHBIX PE3YJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATbBI

JInyHOCTHBIE pe3ysbTaThl OCBOEHUS yueOHOro npenmera «Dusnka T0KHbBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTb OOYYarOIUXCA PYKOBOACTBOBATHCA
chOpMUPOBAHHOM BHYTPEHHEH MO3UIMEN JIMYHOCTHU, CHUCTEMOM 1I€HHOCTHBIX
OpUCHTALIUH, TO3UTHUBHBIX BHYTPEHHHX  YOEKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B ITPOLECCE PEATM3AIINM OCHOBHBIX HAIPABIECHUN
BOCIIMTATENBHOMN AESTENLHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MMOZHUIIMH 00YUAOMIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBRA;

OPUHATUE  TPAJAUIIMOHHBIX  OOIIICUCIOBCUCCKUX  TI'YMAaHHMCTHUCCKHUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pak)AaHCKOTO
o0IiecTBa, yuacTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTEILHON Opranu3aliii,

YMEHHE B3aHUMOJIECTBOBATH C COITMATBHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X (pYHKITUSAMU U HA3HAUCHUECM,;

TOTOBHOCThH K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTUYECKOI'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHUICKOM rpaXaaHCKOU WJIEHTUYHOCTH,
MMaTPHOTU3MA;

LCHHOCTHOE OTHOIICHHUE K TIOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHXXCHHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEAEHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIllUI0 W IPUHUMATH OCO3HAHHBIC PCIHICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIESTEIIBHOCTU YYEHOTO;

OCO3HAaHME JINYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHNSA:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyliero pusnueckon Hayke;



5) TpyA0BOro BOCIMTAHUS

MHTEpEC K pa3IUuHBIM cdepaMm npodeccHoHaNbHOU JEATEIBHOCTH, B TOM
YHCJIC CBA3aHHBIM C (U3UKOM U TEXHUKOM, YMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U pealii30BbIBATH COOCTBEHHBIC XKM3HCHHBIE TLIAHBL;

FOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOPAa30BAHUIO B 001aCTH
(U3UKK HA IPOTSHKCHUU BCCH JKU3HH;

6) 3K0JI0rH4ecKOro BOCIIMTAHHUSA

c(hOPMUPOBAHHOCTH SKOJIOTHYECKOW KYJbTYphl, OCO3HAaHHE TI00AILHOTO
XapakTepa FKOJOTHUECKUX MpoOJieM;

IJTAHUPOBAHUE U OCYLIECTBICHUE AEUCTBUN B OKPYXKAIOMIEH CPEAE Ha OCHOBE
3HAHHUS LEJIeH YCTOMYMBOrO Pa3BUTHSI YEIOBEUECTBA;

pacllMpeHre OIMbITa JEATEIBHOCTH SKOJOTMYECKONW HAmpaBIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTU HAYYHOTO MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME LIEHHOCTH HAy4YHOU JIeSITEJIbHOCTH, TOTOBHOCTH B MpOLIECCE
U3yYeHUs  (U3UKA  OCYIISCTBIATH  IPOCKTHYWD M HCCIIEIOBATEIBCKYIO
JEATEIBHOCTh UHIUBUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Io3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUS
ba3oBble Jiornuyeckue JeHCTBHUA:
CaMOCTOSITCIEHO  (OPMYJIMpPOBaTh W aKTyalIM3HpoOBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCCCTOPOHHE;
ONPEACTATh LEAN ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYKCHHUS,
BBISIBJIATH  3aKOHOMCPHOCTH W IIPOTHBOPEYHS B  pPacCMaTPHUBACMbIX
(UBUYCCKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEHICHHS NPOOJEMBI ¢ y4éTOM aHajln3a HWMCIOMIHUXCS
MaTepUalIbHbIX U HEMATEPUATIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
1IEJISIM, OLICHUBATh PUCKH MOCEACTBUMN AESITEILHOCTH;
KOOPJIMHUPOBATH W  BBIIOJNHATH pabOTy B  YCIOBUSAX  PEAIBHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBINUICHUE MIPU PEIICHUH JKU3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBaTeJanLCKHE 1eiiCTBUA:
BJIaJIETh HAay4YHON TEPMUHOJOIMEHN, KIIOYEBBIMH MOHATUSIMU M METOAAMU
¢buznueckoil HayKu;



BJQ/ICTh HABBIKAMHU yUeOHO-HCCIIECIOBATEIBCKON U MPOCKTHOMN NESITEIbHOCTH
B 0051acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJ/IOB peIICHUs 3a1ad (PU3NUCCKOTO COJCpXKAHUs, MPUMCHCHUIO PA3IUYHBIX
METO/IOB ITO3HAHMS;

BJIAJICTh BHUAAMH JEATCILHOCTH TI0 TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTCPIPETALMK, MPCOOPA30BAHUI0O M IPUMCHCHHUIO B PAaJIMYHBIX YyUCOHBIX
CUTYyaIlUsAX, B TOM YHCJIC IIPH CO3JJaHUH YICOHBIX IMPOCKTOB B 00J1aCTH (DU3HKH;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHbBIE CBS3M W aKTyalIM3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIIeHUs, HAaXOAUTh apTyMEHTBhI I JOKa3aTelhCTBa
CBOUX YTBEPXKJICHHI, 32/1aBaTh TApaMETPhl U KPUTEPUN PEIICHUS;

aHATM3UPOBATh TIONYYCHHBIC B XOJ€ PEIICHHS 33Ja4dl  PE3yNbTaThl,
KPUTUYECKHA OIEHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyauMpOBaTh COOCTBEHHBIE 3ajlaud B 00pa3oBaTEIbHON
NESTEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

71aBaTh OI[EHKY HOBBIM CHUTYAITUSIM, OIICHUBATH IPUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKe B TMPAKTUUECKYl0 00IacTh
KUZHENICATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JacTei;

BBIZIBUTATh HOBBIC WJIEH, TIPEJIaraTb OPUTrHHAIBHBIE TOIXO/IbI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOMINE ATbTEPHATUBHBIC PEITCHUS.

Pa6ora ¢ undopmaunmueii:

BJJICTh HABBIKAMU IOJTyYCHUS UH(POpMaAMK (HU3UUECKOTO CONCpKaHUs U3
MUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOATEIBHO OCYIICCTBISATH IOHUCK, aHAJIU3,
CHUCTEMATH3AIMI0 W WHTEPIPETANNIO WH()OPMAIIUK Pa3IMYHBIX BUAOB U (PopM
MIPEICTABICHHS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIB30BAaTh  CPE/ICTBA  WMH(DOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIMICHUH KOTHUTHUBHBLIX, KOMMYHUKATHBHBIX U OPTaHU3aIIMOHHBIX
3a1a4 ¢ CcOONIoJicHMEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TPaBOBBIX H OJTHUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOW 0€3011aCHOCTH;

CO3/[aBaTh TCKCTHI (PU3HUCCKOTO COJCPKAaHUS B PaA3IMYHBIX (dopmarax ¢
y4€TOM Ha3HAUEHUS HHPOPMAIIMH U TIEJICBOUN ayAUTOPHUH, BEIOHpAs ONITUMAJIBHYIO
(dbopMy TIpEICTABICHUS U BU3YaTH3aIlUN.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe IeHCTBHUSA:
OCYHIECTBJISATh OOIIEHWE Ha ypokax (U3MKM U BO BHE-YPOUHOH
NeSTENBHOCTH;



pacmo3HaBaTh MPEANOCBUIKM  KOH(MDIUKTHBIX CUTyallud U CMsAr4arhb
KOH(IUKTHI;

pPa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOUYKY 3pCHHUS C HCIOJIB30BaHHEM
S3BIKOBBIX CPECTB;

MMOHUMAaTh W MUCIOJb30BAaTh NMPEUMYIIECTBA KOMAHAHON M WHAWBHIYAJIbHOMN
paboTEHI;

BBIOMpPATh TEMATHKy M METOABl COBMECTHBIX JCHCTBUH C Yy4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOT0 WICHA KOJIJIEKTHUBA,;

NPUHUMATh LEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH ACHUCTBUS MO €€ JOCTHKEHHIO: COCTaBJSATH IUIaH JIEUCTBHM,
pacnpeneniaTh poiau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOU padoTHI;

OLIEHMBATh KAayeCTBO CBOETO BKJI3Ja M KaXKJIOTO YYaCTHUKA KOMAHJbl B
001U pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLECHUBATH MWACH C TMO3WLUHU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBIJISITh TO3UTMBHOE CTPATETHYECKOE IIOBEACHHWE B PAa3IUYHBIX
CUTYAIIUSIX, IPOSIBIISITH TBOPUCCTBO U BOOOPaKCHUE, OBITh NHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUS
Camoopranusanus:

CaMOCTOSTENIFHO OCYIICCTBIISATh MMO3HABATEIBHYIO ACSITEIBHOCTh B 00JACTU
GU3UKY U AaCTPOHOMHHM, BBIABIATH MPOOJIEMBI, CTaBUTb MU (POPMYIUPOBATH
COOCTBEHHEIE 33]1a4H,

CaMOCTOSITENIbHO COCTaBJIATh IUIAaH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBIIIOJHEHUS MPAKTUYECKONU paboThI ¢ YUETOM UMCIOMINXCS PECYPCOB,
COOCTBCHHBIX BO3MOKHOCTCH U MPECATIOUTCHUN;

J1aBaTh OLICHKY HOBBIM CUTYaIHsIM;

paclIUpsATh paMKK y4eOHOTO peIMETa HA OCHOBE JTUUYHBIX MPEANOUYTEHUM;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ceoOs
OTBETCTBEHHOCTbH 32 PECILICHUC;

OIICHUBATH NPUOOPCTEHHBIN OIIBIT;

cnoco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMH B 00JIacTU
(hU3VKH, MOCTOSIHHO TMOBBINIATH CBOM 00pa3oBaTEILHbBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTE/JIEKT:

7laBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHTH KOPPEKTHBHI B JESTEIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEMSIM;

BIIQJICTh ~ HABBIKAMH  TO3HABATEJbHOW  pediIeKCMH  KaKk  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUM M MBICIUTENBHBIX MPOIECCOB, WX PE3YJbTAaTOB U
OCHOBAHUIM;



HCIIOIB30BaTh NMPUEMBI peQUICKCUH IS OLICHKM CHUTYyallud, BRIOOpa BEPHOTO
peleHus,;

yMETh OIICHHBATh PHUCKHM W CBOCBPEMCHHO IPHUHUMATH PCIICHUS II0 UX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apPTYMEHTHI JPYrHX TPH aHaNIHW3e pe3yJbTaTOB
JCSATEIIBHOCTH;

[IPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apPTYMEHTHl JPYTHX TPU aHalHW3e pe3yJbTaTOB
NS TETBHOCTH;

MPU3HABATh CBOE MPaBO U NMPABO APYTHX HA ONTHOKMU.

B mpomecce mocTMKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrpPaMMEI
mo (HU3UKE I YPOBHS CPEJHEro oO0mero o0pa3oBaHHMS Yy OOyJaroNIUXCs
COBEPIIICHCTBYETCS OMOITHOHAJILHBIHT WHTEJICKT, TIPEAMOJIaT A0
c(hOpPMUPOBAHHOCT:!

CaMOCO3HAHU$, BKIIFOYAIOIIETO CITIOCOOHOCTH TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BU/ICTh HAIIPABJICHHS Pa3BUTHS COOCTBEHHON AMOIMOHANBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpPETyJHPOBaHUs, BKIIOYAIOIICTO CAMOKOHTPOJIb, YMCHHE MPUHHUMATH
OTBETCTBCHHOCTh 3a CBOE TIIOBCACHHE, CIOCOOHOCTh aJalTUPOBATBCA K
YMOITMOHAIEHBIM U3MEHEHHSIM U TPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIFOYAIONICH CTPEMIICEHHWE K JOCTHIKEHUIO TN U
yCIeXy, ONTHMH3M, WHHIIMATHBHOCTb, YMEHHE JCHCTBOBATH HCXOJI W3 CBOMX
BO3MOKHOCTCH;

AMITaTHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATL €r0 TPH OCYIIECTBICHWH OOINEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOIICHHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIISTH HHTEPEC U Pa3peIIaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHBI

K xoHuy oOyuenuss B 10 kiiacce mpenMeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMINXCSI YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpax Pojb U MECTO (U3NKH B (POPMUPOBAHUHU
COBPEMEHHOW HAYYHOUW KapTUHBI MHpPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU W
TEXHOJIOTHH, B IPAKTUYECKOH JIEATEIILHOCTH JIFOJIEH;

YUYUTBIBATH TPAHUIBI TPUMEHEHHUS M3YUYEHHBIX (U3UUYECKUX MOJENeH:
MartepualibHas TOUKa, MHEPIIMAJIbHAS CUCTEMA OTCUETA, aOCOTIOTHO TBEPAOE TENO,
WJICANIBHBIN a3, MOACIN CTPOCHUS Ta30B, XKUJIKOCTEU W TBEPIBIX TEN, TOUECUHBIN
MEKTPUYCCKUH 3apsijl IPU PEIICHUH (PU3NUECKUX 3a]1a4;



pacno3HaBaTh (pU3NYCCKUE SBICHUS (MPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KHHETHUYECKON TEOPHUU CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKN:  PaBHOMEPHOE M PAaBHOYCKOPEHHOE  MPSMOJHUHEHHOE
JBIDKCHUE, CBOOOJHOE TMaJICHUE TeJ, JBHXKEHUE MO OKPYKHOCTH, HWHEpLHS,
B3auMoJielicTBUE Tell, nU(dy3usi, OPOYHOBCKOE NBUKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TEJI, HK3MCHCHUE 00BEMA TEJI MPY HarpeBaHUH (OXJIAXKICHHH ), TCTIOBOC
paBHOBECHE, HCIIAPCHHUE, KOHJIECHCALIMS, [UJIABJICHUE, KPUCTAJUIM3allUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, NMOBLIIIEHUE IaBJICHUS ra3a Mpu ero HarpeBaHUM B 3aKPHITOM
COoCyle, CBSI3b MEXAY MapamMeTpaMyd COCTOSIHUS Ta3a B  H30Mpolieccax,
AIEKTpU3ALMS TeJl, B3aUMOJIEHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHWYECKOE JBIKCHHE, HCIIONBb3YS (PU3NUECKHE BETMYWHBIL:
KOOpAMHATA, MYyTh, NEPEMELICHHUE, CKOPOCThb, YCKOpPEHME, Macca Teja, Ccuia,
UMIIYJIbC TeJia, KHHETUYeCKash DHEPrus, MOTEHIMalbHAs DHEPIrus, MeXaHH4ecKas
paboTa, MeXaHUYECKass MOIIHOCTh;, TPH OMNUCAHUU TMPABUIHLHO TPAKTOBATH
(U3UYECKUN CMBICT HUCIOJB3YyEMbIX BEIWYMH, WX OOO3HAYEHUS W EAWHUILBI,
HAXOJUTH (HOPMYIIbI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYUHAMU;

ONIMCBHIBATh HM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBIICHUS,
UCIIONIBb3ysl (PU3MUYECKUE BEJIMYMHBL: JABJICHUEC rasa, TEMIIepaTypa, CpeaHsA
KHHETUYECKasi YHEPTUsl XaOTUYECKOTO JBUKEHUS MOJEKYJ, CPEIHEKBaApaThyiHast
CKOPOCTb MOJICKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO(DPHUITMEHT MOJE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENA; MPH ONHUCAHUU
NPaBWILHO TPAaKTOBaTh (PU3MUCCKUI CMBICT HCIOJIB3YEMBIX BEIUYUH, UX
0003HAUCHUA W CAWHUIBI, HAXOJIUTh (OPMYJIBI, CBSI3BIBAIOIIUC JAHHYIO
(HM3UYECKYIO BETUYUHY C APYTAMH BEIMUUHAM;

ONUCKLIBATH U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE
SBJICHHSI (ITPOLICCCHI), UCIIONB3YSI (PU3UUCCKUC BEIMYUHBI: DJICKTPUUCCKUN 3apsij,
AIEKTPUUECKOE 110JI€, HAPSIKEHHOCTD 11015, IOTEHIHAJL, PA3HOCTh [IOTECHIIUAJIOB;
MpU OMWUCAHUH TPABUWIBHO TPAKTOBATh (DU3UUECKUH CMBICT HCMOJIb3yEeMbIX
BEJIMYMH, UX O0O3HAUCHHUS W EJIWHHUIIBL, YKa3blBaTh (DOPMyIIbl, CBS3BIBAIOLINUE
JAHHYI0 PU3NYECKYIO BETUUUHY C JIPYTUMU BEJIMUYHWHAMU;

aHAIM3UPOBaTh (PUBHUCCKUC NPOICCCH W SBJICHHS, UCIIOIB3YS (HU3MUCCKUC
3aKOHBI Y IIPUHIMIBL: 3aKOH BceMUpHOTO TiaroreHus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHHUYECKOW OHHEPTUM, 3aKOH COXpPaHEHUs HUMIMYJibCa,
MPUHIAN CYNEPHO3UIIUA CUJI, TIPUHIIUI PABHONPABUS HHEPIIUATBLHBIX CHCTEM
OTCU€Ta, MOJIEKYJIAPHO-KUHETUUECKYI0 TEOPHUI0 CTPOEHUS BEILIECTBA, Ta30BbIC
3aKOHbI, CBA3b CPEHEN KMHETUYECKON 3HEPruu TEMJIOBOTO JABUKEHHUS MOJICKYI C
a0COTIOTHON TeMmepaTypou, MEePBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOTO 3apsjaa, 3akoH KyinoHa, mpu 3TOM pa3nudaTh CJIOBECHYIO



(GOpMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOC BBIPAKCHHE U YCIIOBUS (TpaHUIIBL,
006J1acTH ) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPUHIMIBI JCHCTBUA MAalIUH, MPUOOPOB U
TEXHUUYECKUX YCTPOUCTB; pazivyaTh YCIOBUSA WX OE€30MACHOrO MCIOJIL30BAHUS B
MOBCEHEBHON KHU3HHU;

BBITIOJIHATh OKCIICPUMEHTHI 110 HCCIICIOBAHUIO (DU3MYCCKUX SIBJICHUM U
IIPOLIECCOB € MKCIIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX HM3MEPEHHU, IPH 3TOM
dbopmynupoBaTh MpodlieMy/3agauyy M TUIOTE3Y Y4YEOHOTO SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOIO OOOpYJIOBaHUS, MPOBOAUTH OMNbIT H
dhopMyIHpOBaTh BHIBOIbI;

OCYIIECTBIISITH MPSIMBIC U KOCBEHHBIE M3MEPEHUS (PU3HUESCKUX BEITUYNH, TTPU
STOM BBHIOHWpaATh ONTUMAIBHBIA CHOCOO M3MEpPEHUS W WCIOIb30BATh W3BECTHBIC
METO/Ibl OLIEHKH TTOTPENIHOCTEN U3MEPEHNH;

UCCIIE/IOBATh  3aBUCUMOCTH  MEXKJIYy  (QU3UUECKUMHU  BEIUYHMHAMH  C
HCIOJIB30BAHUEM MPSAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(MKCUPOBATH PE3YyIbTAThl IMOTYYECHHOW 3aBHCUMOCTH (DU3WYECKMX BEIUYHH B
BUJIC TAOJINII U TPAQUKOB, AEIaTh BHIBOJBI 110 PE3yJIbTATaM UCCIAEA0BAHNS;

coOII0/IaTh MpaBmiia 6€30MacHOr0 TPyJa NpU MPOBEICHUU HCCIICAOBAHUM B
paMKax y4eOHOTro OKCIICPUMCHTA, Y4E€OHO-HCCICIOBATCIBCKOW M IPOCKTHOU
JEATENIBHOCTU C UCHOJB30BAHUEM HU3MEPUTEIBbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
obopynoBanus;

peniaTh pacuéTHBIC 3aJaydl C SBHO 3aJlaHHON (U3MYECKOM MOJIEIBIO,
UCIIOJIb3Ysl (PM3UUCCKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIN3a YCIOBUS 3a1a4u
BBIOUpATh (PU3UYECKYIO MOJCIb, BBIACHATH (PU3NUCCKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOIMMbIEC ISl €€ pEIIeHUs, IPOBOJUTh PAcUYEThl U OLICHUBATH PEAIbLHOCTD
MOJTYYSHHOTO 3HAYCHUS (PU3UIECKON BEITMUNHBI;

pelIaTh KaYECTBEHHBIC 33/1a4M: BBICTPAUBATH JIOTMYECKU HEITPOTHBOPEUUBYIO
LEIOYKY PACCYKJICHUI C ONOpOWM HAa M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(hu3nyecKue SBJICHUS;

HCIIONB30BaTh  MPU  PEUIEHMHM  Y4eOHBIX  3a7ad  COBpPEMEHHBIE
HH(pOpMaIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINN
U TIPEJICTABJICHHS YICOHOW M HAYYHO-TIOMYJIAPHON MH(MOPMAIINH, TIOTYyYCHHON U3
PA3TNYHBIX UCTOYHHUKOB, KPUTHUCCKN aHAIM3UPOBATH MOJTyYacMyto HH(pOpMaIuio;

MPUBOJUTH NIPUMEPHI BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBICHEHUE IMPOIECCOB OKPYXKAIIIETO MHpPa, B pa3BUTUE
TEXHUKHM U TEXHOJIOTHH;

MCIIOJIH30BAaTh TEOPETHYECCKUE 3HAHWA O (M3UKE B TOBCEIHECBHOM KU3HU
TSl o0ecredeHus: 0€30MacHOCTH P OOpaIIeHUH ¢ IPUOOPAMU U TeXHUYECKUMU



YCTPOUCTBAMH, IJII COXPAHCHUS 3[I0POBbS U COOJIOJICHUS HOPM JKOJOTUYECKOTO
MOBC/ICHUS B OKPY>KaIOIIIeH cpee;

paboTatb B TIpYIIC C BBHINOJHCHUEM Pa3UYHBIX COIMAIBHBIX POJICH,
MJIAaHUPOBATh PabOTy TPYIII, PANUOHAIBHO PpACHpPEACNATh OO0S3aHHOCTH U
MJIAHUPOBATH JCITEILHOCTh B HECTAHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIACTHUKOB TPYIMIIBI B PCIICHUE PACCMATPUBAEMOM ITPOOIICMBI.

K xonmy oOydenmss B 11 kJlacce NpeIMETHBIC PEe3y/IbTaThl Ha 0a30BOM
YPOBHE JIOJDKHEI OTpaXkaTh CHOPMHUPOBAHHOCTD Yy 00YUAIONIUXCS YMEHHI:

JEMOHCTPUPOBATh HA IMpPUMEpax Pojib U MeCTO (GU3NKH B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOU KapTHHBI MHpaA, B Pa3BUTHH COBPEMEHHOW TEXHWKH U
TEXHOJIOTMH, B MPAKTUYECKOM JEATENBbHOCTH JIFOJCH, LEIOCTHOCTh U E€AUHCTBO
(Y3UYECKON KapTHHBI MUPA;

VUHTBIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3HYECKUX MOJICIICH:
TOUYCUYHBIH JJIEKTPUUYECKUHN 3apsifl, JIyd CBETA, TOUCUHBIH HCTOUYHUK CBETA, AJEPHAS
MOJENTb aTOMa, HYKJOHHAS MOJIEIh aTOMHOTO si/ipa MPU PEIIeHUH (U3HICCKUX
3anay;

pacmo3HaBaTh (pU3NUECKHE SIBJICHUS (TIPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJIMHAMHUKN M KBAHTOBOU (DM3UKHU: AICKTPUUECKasi MPOBOJAUMOCTb,
TCIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOC JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MAarHuTOB, OJIJICKTPOMAarHWUTHAs WHIYKIWS, JIEeUCTBHME MAarHUTHOTO TIIOJIsS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsi, SJICKTPOMATHUTHBIE KOJNeOaHUS W
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHCHHUE CBETAa, OTPaKCHHE, MPCIOMIICHUC,
uHTeppepeHus, audbpakius ¢ TOMApU3allus  CBeTa, JUCICPCUS  CBeETa,
dhoTtoanekTpudeckuit 3gdext (bhoTodaddexT), cBeTOBOS AaBicHNE, BOSHUKHOBCHHUC
JMHEHMYaToro CreKTpa aroMa BOAOPOJAa, €CTeCTBEHHAs W HMCKYyCCTBEHHAS
PaINOaKTHBHOCTD;

ONKCHIBATh W3YYCHHBIC CBOMCTBA BCIICCTBA (DJICKTPUUYCCKHUC, MATHHUTHBIC,
ONTHYCCKUE,  JJICKTPHUCCKYIO0  TPOBOJUMOCTH  PA3jIMYHBIX  Cpea) U
DIIEKTPOMATHUTHBIC sIBJICHHS (TIPOLIECCHI), HUCIONB3Ys (PU3NUECKHe BEITUYHHBL:
AIIEKTPUYECKUI 3apsj, CHJIa TOKa, SICKTPUUYECKOE HANPSIKEHHUE, AIEKTPUUYECKOE
COIIPOTUBIICHUE, PA3HOCTH MOTEHLIMANIOB, JNEKTPOABIKYINAS cuja, paboTa Toka,
WHIYKIUS MarHUTHOTO T1I0Jisi, cuja Awmriepa, cuia JlopeHna, WHIyKTHBHOCTH
KATYIIKHA, DHCPTUS DJICKTPUYCCKOTO M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoneOaHuii B KoJIeOATembHOM KOHTYpe, 3aps M CHJIa TOKa B TMpolecce
TAQPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHE W
ONTHYECKAsl CHWJA JIMH3BI, MPU ONHCAHWM TPABUIBLHO TPAKTOBAaTh (HU3MUECKUU
CMBICJI HCIIOJB3YEMBIX BEIUYMH, WX OOO3HAYEHUS W CIWHHUIIBI, YKa3bIBaTh
(GbopMybl, CBS3BIBAIONIME JAaHHYI (U3MYECKYI) BEJIMYMHY C JPYTUMHU
BEJTMYMHAMU;



ONIMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHl, HCIOJIb3YS
¢bu3nUecKue BEIUYUHBL CKOPOCTH SJCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, DHEPTUs U UMIYJILC POTOHA, IIEpUo/ ToJlypaciajia, SJHEPTUs CBsI3U
ATOMHBIX Si7Iep, NpPU OMWCAHUM TMPABWIBHO TPAaKTOBaTh (PUIMUECKUN CMBICIT
UCIIOJB3YEeMbIX BEJIWYMH, WX OOO3HAUCHUS M EIAUHUIBI, YKa3bIBaThb (HOPMYJIbI,
CBSA3BIBAIONIUC JIAaHHYI0 (U3UYCCKYI0 BCJIMYMHY C JPYTMMH BCJIWYHHAMH,
BBIYHCIIATH 3HAYCHUE (PM3UUCCKOU BEJIIMUNHBI;

aHaIM3UPOBaTh (PU3UYECKUE MPOLIECChl U ABJICHUS, UCIONL3YS (PU3UUYECKUE
3aKOHbI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATENBHOTO U MApaIeIbHOTO
COCIMHEHUS NPOBOIHUKOB, 3aKOoH Jlxoyisg—JleHna, 3aKOH BJIEKTPOMATrHUTHOW
WHJYKIWK, 3aKOH MPSMOJHUHEHMHOr0 PacrnpoCTPaHEHUsl CBETA, 3aKOHbl OTPAXXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, ypaBHEeHHWE OJWHIITEHA it doTodrddexra,
3aKOH COXPAHEHWs DHEPryU, 3aKOH COXPAHEHUsS HUMITYJIhCa, 3aKOH COXPaHEHUS
AAEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHsS MACCOBOTO 4HCIa, MOCTynaTel bopa,
3aKO0H PaIMOAKTHUBHOTO pacnajaa, mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aK0HAa, €r0 MaTEeMaTHYECKOE BBIPAKCHWE M YCIOBHS (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

ONIPECIIATH HAIPABJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO ITOJISI IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHna;

CTPOWTHh W OIKCHIBATh H300paKEHHUE, CO3/1aBaeMOE€ IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCICPUMEHTHl IO HCCIICAOBAHUIO (DUIMYCCKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIB30BAHMEM MNPSIMBIX W KOCBEHHBIX H3MEPEHUN: NPH 3TOM
dbopmynaupoBaTh npobiieMy/3agady M TUIOTE3Y YYEOHOTO OKCIICPUMCHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O00OpYyIOBaHUSA, MPOBOJWTH OIBIT H
(hOpMyIMPOBATH BHIBOIBI;

OCYIICCTBIISITh TPSIMBIC U KOCBCHHBIC M3MEPCHUS DU3HUCCKUX BEIIMYWH, MPU
TOM BBIOWpaTh ONTUMAJIBHBIA CHOCOO M3MEPCHUS W HWCIIOJIB30BATH W3BCCTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN H3MEPEHUM;

HCCIIEIOBATh 3aBUCUMOCTH  (DU3MUYECKUX BEJIUYHMH C MCHOJIb30BAHUEM
NpSIMBIX W3MEPEHUM: TpU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHUPOBATH
PE3YNIBTAThl MMOTYYCHHON 3aBUCUMOCTH (DPM3WYCCKUX BCIWYMH B BHUJC TAOJHIl H
rpaduKoB, ACIIaTh BHIBOBI 110 PE3yJIbTATAM UCCIICAOBAHMS;

cobJiroaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUHM HCCIIEIOBAaHUN B
paMKax y4eOHOro DKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOW M MPOCKTHOM
NESTEILHOCTH C HMCIOIB30BAHUEM W3MEPUTEIBHBIX YCTPOWUCTB M JTA0OPAaTOPHOTO
00opyI0BaHUS;

pemiaTh pacuéTHhIE 3a7a4ll C SBHO 3aJaHHON (DU3MYECKON MOJEIbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U IIPUHITUITEI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4U



BbIOMpaTh (PU3NYECKYIO MOJECIb, BBIICHATH (PU3MUECKHE BEJIUYHHBI U (POPMYJIBL,
HEoOXOQUMBIE Ml €€ pelleHUs, POBOJUTH Pacuérhl U OICHUBATh PEAIBLHOCTH
IOJIyYEHHOTO 3HauUCHUs (PU3HMUECKON BEIIUUNHBL;

pelaTh Ka4E€CTBEHHBIE 3a1a4H: BBICTPAUBATh JOTHUYECKN HEMPOTHBOPEUHBYHO
LETIOYKY PACCYKIEHUM C ONOPOM Ha WU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH MU
(hbU3UYCCKUC SBIICHHUS;

UCIIOJIB30BAaTh  IIPM  PEIICHUM  Yy4EeOHBIX  3a/Ja4  COBPEMCHHBIC
MH(pOpMaLMOHHbIE TEXHOJIOTHH IJI IIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALN
Y TIPEACTABICHHS YUYEOHOW U Hay4YHO-IONYJIAPHOH MHGOpMAaLMK, MOTYyYEHHOH U3
Pa3IMYHBIX UCTOYHHUKOB, KPUTUYECKH aHAJIN3UPOBATH MOJIYy4YaeMyIo HH(pOopMaLuio;

OOBSICHATh TPHUHLMIBI JEHCTBUS MAaIMH, OpUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inyaTh YCIOBUS UX 0€30MaCHOTO MCIOJIB30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOUTH IPUMEPHI BKJI/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKW, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HH
1 obecrieueHus: 6€30MIaCHOCTU IIPU OOpalIeHUH C IPUOOPAMH U TEXHHUYECKUMHU
YCTpOMCTBaMH, JIJIsI COXPAHEHHUS 370POBbsS M COONIOICHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHHUS B OKPYXKAIOLIECH Cpee;

paboTaThb B TIpynme ¢ BBHIIOJHEHUEM pPAa3IMYHBIX COLUATBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIBl, PAalMOHAIBHO PpACHpENETATh OOS3aHHOCTH U
IUIAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQ)KJIOTO U3 YYaCTHHUKOB I'PYIIIBL B PEIICHUE PACCMAaTPUBAEMON IIPOOIIEMBI.
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3BE3 MBI, HX
OCHOBHEIC
XapaKTCPUCTUKH.
3BE3 bl TIIaBHOU
[IOCIEI0BATENRHO
ctu. Baytpennee
CTPOEHUE 3BE3I.
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Mieunsii [yt
— Halla
[ManakTtuka.
[ManakTuku.
U&EpHbie ObIPHI B
SJIpax rajJakTHK
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Bcenennas.
Teopus
bonsmoro
B3PbIBA.
PenukToBoe
W3JTyYCHHE.
MeraranakTka
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Hepemennsie
IpOOIEMBI
aCTPOHOMHH
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KonTponbnas
pabora
«DNeMEHTHI
aACTPOHOMHH U
acTpopu3nKm»
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Ooo06maronmi
ypok. Pons
(U3HKY U
aACTPOHOMHU B
JeATCNBHOCTH
YeTIOBEKA
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Ponb u mecto
bu3uKy u
aCTPOHOMHH B
COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa
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Poub pusnueckoit
TEOpUHU B
dbopMUpOBaHUH
MIPEACTABICHUM O
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