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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTEeNbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a rtakxke ¢ yu€rom QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenojiaBaHus ydeOHoro mpeamera «dDusnka» B 00pa30BaTelIbHBIX
OpraHu3aIusaX Poccuiickoin denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3oBaTeabHbIE TPOTrPAMMBI.

Copnepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTEeCTBEHHO-HAyYHOM KapTUHbI Mupa oOyuarommxcss 10-11 kimaccoB mnpu
oOydeHnn ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yJibTaTaM
o0y4yeHHus, a TaKXKe YUYHUTHIBAET HEOOXOJAMMOCTh peaU3alUd MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4YE€OHBIMH TmpeameTraMu. B Hel
OTIPEIENISIIOTCS OCHOBHBIC 1IETW M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHEHIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 10 TOJlaM O0yUCHHUS;

e coziepKaHue yueOHOro npenMera «@u3rkay 1o rogam oOyueHus.

Odu3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOJBI, BHICTYyMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (DU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, H3ydyaeMbIX XHMHEH, OHOJIOrueH,
dbusznueckord reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npuMeHeHHe (U3UUYECKUX 3HAHUW  OmpeienseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBONCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa oOydaromwuxcs, B (GOpMHPOBAHUE YMEHUU MNPUMEHSITh
HAyYHBIN METO/I TO3HAHUS IIPU BHITIOJTHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢usuku s ypOBHsSI CpefaHero oOmiero oOpa3oBaHMs
MOJIOXKEH P WIEH, KOTOpPble MOXKHO pacCMaTpUBaTh KakK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3JieloB (PU3MKH, BKIIOYAECT Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
o0beAMHEH BOKPYr (u3MyecKuX Teopuid. Begymumm B Kypce sBiseTcs
dbopMUpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICIEHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMUECKUMHU MTPOOIEMaMHU.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJlep)KaHMsI, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUW, a TaKkxke 0O0CYXKIEeHHs
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONU O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (pru3myeckue Teopuu ((GopMHpPOBAHUE MPEACTABIECHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHUSIX O MPHUPOAE, TpaHULIAX
NPUMEHUMOCTH TEOPHUH, I ONUCAHUS ©CTeCTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-AEATENIbHOCTHBIN MOAX0/ B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON JESTENIbHOCTH 00Yy4Yaromuxcsl.
Jlns  GazoBoro ypoBHS Kypca GU3HMKHM — OTO HCIOJB30BAHUE CHCTEMBI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,
KOTOpBI€ B Mporpamme 1Mo (pu3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYCHHUECKUX
NPaKTUYECKUX palboT. Bhiaenenne B yka3aHHOM IEpevHE JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4YaCTHHKaAMHU
o0pa3oBaTeIbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PACYETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aIaHHOM (PU3UUECKON MOJIENBIO, TTO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. JJis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (M3UYECKOW MOACNU IS CUTYalld MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k marepualbHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
OpeIMETHOro KaOumHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOIO KaOMHETa
PEeIMETOB €CTECTBEHHO-Hay4dHOro Iukia. B kaOunere (QU3MKU JOJIKHO OBITH
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYECKUX MPAKTUYECKUX paboT U JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAUNA s
UCCIICZIOBAHNUSA  HM3yYaeMBbIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaboparopHoe oOOpymoBaHWE MJII YYEHHYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemaTnmueckue KOMIUICKTHI
1a060paTOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, & TAKIKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUId.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYy4YalOIUXCA K HAYyIHOMY
W3YYCHHUIO TPHUPOJIbI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METO/IE MO3HAHUS B (HOPMUPOBAHHE
UCCJIEJIOBATEIBCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yiapTaTa H3Yy4EHHUs
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIOJb30BAHUEM
bu3HUecKUX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opMupOBaHME MpPENCTAaBICHUN O ponu (GU3NKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOIOTHil.

JlocTkeHnne 3TUX 1eneid o0ecrneuyrnBaeTcsl peuieHueM CIeIyIoluX 3a1ad B

nporiecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEMbl  3HaHUH 00 obumx  (usnUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODHU3UKH;

e (opmMupoBaHwe yMEHHWU TPUMEHATh TEOPETUYECCKUE 3HAHUA IS
oObsicHeHUs (U3MYECKUX SBICHUHM B TNpUPOAE W IS TNPUHATUA
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEHICHHWS] pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3znueckoil MOJENbl, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOSATENbHOE
co3iaHre PU3NYECKON MOJIeIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTMYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaruu UHQPOPMAIIHH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3[IaHUE YCIIOBMI ISl Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM J1EATETbHOCTH.

Ha wusyuenme ¢usuku (6a30BBII ypOBEHb) HAa YPOBHE CpEIHEro OOIIero
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SBISACTCS PEKOMEHIOBAaHHBIM, YYHTEIh JENIaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATBHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NO3HAHUS OKPYKAKOLIETO
mupa. Poib JKcniepuMeHTa M TEOpUM B IPOLECCE II03HAHUS IPUPOJBI.
DKCIepUMEHT B QU3HKE.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M mpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponbe u Mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBmwKeHHE. OTHOCUTENBHOCTh MEXaHWYECKOTO JBIKCHHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOpEHHE MaTepuajbHOM TOYKHM, UX MPOEKIIMM Ha OCHU CHUCTEMBbI KOOpIWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJMHEWHOE IBWxkeHue. [ 'paduxu
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOpEHHs, MyTH U MepeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

KpuBonunennoe paBukeHue. JIBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHE CHAPSO0B, LEIHbBIE U PEMEHHBIE MTEpEaavu.

Jemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue aBwKeHHs Teja, OpOIIEHHOrO IOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEAEICHU MIHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHna.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUaIbHOU TOUKM. Tpernit 3aKkoH HproTOHA 111 MarepuanbHbIX TOYEK.

3akon BcemupHoro Tarorenus. Cuna Tsokectu. IlepBasi kocMuueckas
CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUs U cujia TpeHus nokosd. Koadgduiment Tpenus.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH UJIU Tase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIrO TEA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MOBbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
NmMmnynbc cuibl U U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
neopMUpoBaHHOW  TpykuHbL.  [loTeHuManbHass  SHeprus Telna  BOJM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTCHIUAIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW SHEPTHUHM CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUMU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoa NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHHUYECKOW YHEPruut
TeJla Ha IPUMeEpPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUU U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABMKEHUS WU
B3aMMOJCHCTBUS 4YAaCTUL BewiectBa. MoJenu CTpPOEHHMs Ta30B, KUIAKOCTEH U
TBEPJBIX TET U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelieid. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

Termmosoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPHUU HJICAIHbHOrO rasza. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akon [lamprona. M3omponeccsl B UICATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BenecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMO/JIEUCTBUA.

Mogens, HILTIOCTPUPYIOIIAs IPUPOY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HJEAJBbHOIO Tasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEXKY apaMETPAMU COCTOSIHUS Pa3pPEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioThl U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTDh, KOHBEKIMS, U3JIy4CHHUE. Y J€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoleccaMm. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

Btopoii 3akon TepMoauHaMuku. HeoOpaTuMocTh mpoIeccoB B IPUPOJIE.

TemmoBble  mamuHbl.  [IpUHOMIBL  OEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
NEUCTBUSA. DKOJIOTMYECKUE NPOOJIEMbI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu M3 OYTBUIKM TOJ| JIEMCTBUEM CXKAaTOro BO3/lyXa, HarpeBanue s¢dupa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3meHenune BHyTpEeHHEH SHEprun (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OmeIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOHHBI, IBUTaTelsl BHYTPEHHET0 CTOpPaHusi, PEaKTUBHOTO
JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHneHcanusd. Vcnapenue u kumneHne. AOCOMIOTHAS |
OTHOCHUTEJIbHASA BJIAXHOCTh BO3Ayxa. HacelleHHbIM map. YaenbHas TEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBrneHue u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYECHHS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3Mepenne oTHOCUTEILHON BIaXKHOCTU BO3/yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OnekTpu3aumss Tela. OIJEKTpUYecKHil 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apsaaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodedyHbIl 2JIEKTpUUECKUN 3apsijl.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3iekTpuueckoro mois.  [IpuHinun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorenmuman.  Pa3HocThb
noreHuuanoB. [IpOBOAHMKM M AMDIIEKTPUKM B  DIIEKTPOCTATUYECKOM IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJJIEKTPOCTaTHUUECKasl 3allliTa, 3a3€MIICHHE 3JIEKTPONPUOOpOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKY B 3IEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IUIACTUH, PACCTOSIHUSA MEXKY HUMU U JUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

OJIEKTPUYECKAM TOK. YCIOBHSI CYIIECTBOBAHUS DJJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon OMa JiJ1g ydacTka 1emu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YEIbHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
IIEKTPUYECKOTO TOKA.

DNeKTpoABIKYLIasl CUjia M BHYTPEHHEE CONPOTUBIECHHWE WCTOYHHMKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. Kopotkoe 3ambIKaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS] METAJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKruid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas 17| IIpUMECHAas IIPOBOJAUMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

ONeKTpu4ecKnid TOK B pacTBOpaXx M paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNSL. DJIEKTPOJIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe CoOeIMHEHUE MTPOBOHUKOB.

[Ipsamoe w3MepeHHne JIEKTPOABMXKYIIEH CHiIbl. KOpOTKOe 3amMbIKaHHE
rajgbBaHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psl u NpOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSAS TPOBOIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIIEN CHIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISIETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4dHbIM (hakT, rumnoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKINN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHUE B KUBOW mpupoje, nuddy3us, ocMoc,
TETUTIOOOMEH KUBBIX OPraHW3MOB (BUIBI TEILIONEPEIAYH, TEIDIOBOS PaBHOBECHE),
AJIEKTPUYECKUE ABJICHUS B )KUBOUM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U



ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJJIOB, AJICKTPOJUTHUECKAs TUCCOLMAIIUS,
rajbBaHHKA.

l'eoepagpus: BnaxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHHE JBUKEHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJAOMET W JApyrue), JBUraTeilb BHYTPEHHEIO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTpOHArpeBaTEIbHbIC npuOOpHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

IlocTtosnHble  MarHuthl.  B3amMmojeiicTBUE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe 1one. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO cCynepno3uuuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WHAYKUWU. KapTwHa JMHUNA MarHUTHOM
VHJYKIIMHU T10JI1 NOCTOSTHHBIX MArHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb M HalIpaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YaCTHULIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBeHne DJIEKTPOMArHUTHOM HMHAYKOUU. [lOTOK BEeKTOpa MarHUTHOU
WHIYKIMA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUAHW. 3aKOH JJIEKTPOMAarHUTHOU
unaykiuu dapanes.

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIU BJIEMEHTapHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE 3NEKTPOMArHUTHON UHYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJBMXKYIIEH CHIIbI MHAYKUHUHA OT CKOPOCTH MU3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrmuutyna u Qasa KoieOaHU.
[Ipy:XuHHBIN MasTHUK. MareMaTH4ecKnuii MasTHUK. Y PaBHEHHE T'apMOHUYECKHX
kosnebanuit. [IpeBpailieHre SHEprur NPy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHHYEeCKUMHU U
ANEKTPOMarHuTHIMU KojeOanusimu. ®dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoyieOaHUsAX. BbIHYKIEHHbIE MEXaHHYECKUE
koneOanus. Pesonanc. BeiHy)1€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUESCKOM
OHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEeprun. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHHUE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MTEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanne mapaMeTpoB KojieOAaTenbHOM CUCTEMbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPETayu.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

WccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJIeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanre mnepeMeHHOro TOKa B IENM W3 TOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

MexaHnuueckue BOJIHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHa BoJjiHbL. [lomepeyHble W MNPOJOJIbHBIE BOJIHBI.
Nutepdepenius u audpaxiys MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B sanexkrpomaruutHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MpEeIoMIICHUE, MOIsSpHU3aus, TUPpaKius,
uaTepdepennus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAUArHOCTMKA B TEXHHKE WU MEIMIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

HaGmronenune orpakeHus 1 MpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOM KOJIEOAHUI.



HccnenoBanue  CBOMCTB ~ JJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npeIoMJICHHE, MoJsipu3anus, 1udpakius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienue cBeTa. 3aKOHBI MIPETOMIICHHUS CBEeTa. AOCOMIOTHBIN MOKAa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yros IOITHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue u pacceuBaromve JuH3bl. ToHkas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKash cujla TOHKOM nuH3bl. [locTpoenue nzoOpaxeHHil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JIUH3bI. YBeIWYEHUE,
JTaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOJIEHWS MaKCUMyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBHIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoBUE€ HAONIOIEHUS
IJIaBHBIX ~MAaKCMMYMOB IIpM  MNaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OITHKA, TUPPAKITMOHHAS PEHIETKA, TIOJSAPOU/I.

Jlemoncmpayuu

[IpsAMonuHEWHOE pacCHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Mojiesb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm crera.

Hab6mronenune nudpakimu crera.

Habnronenne nucriepcuu cBeTa.

[Tony4yeHnue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazaTens NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3pnes 6. OcHOBBI ClIeIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  llocTynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEMHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpaLICHUE
JUTMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI C 3Hepmeﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIbI. BHGPI“I/ISI
ITOKOAI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorordpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI

dororpdexra. YpaBHenue ODuHiuTeHa A1 dorodddexra. «KpacHas rpaHunar»
dotorddekra.

Haenenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®oto3(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEr0 (poTodddekra.

Cseronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas wmopenbp aroma. [locrynatel bopa. M3nydeHne W moOrionieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YPOBHEM HEPrur aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOTHOBOM
JTyaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHHUE: CIEKTPaJbHbBIN
aHau3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabOnronenue inHeHyaThIX CIIEKTPOB U3JIYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopna 1no  ompeneneHuro  cocrasa
paanoakTuBHOro wu3nydeHus. CpoiicTBa anb(a-, Oera-, raMMma-u3iaydeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA M HeWTpoHa. HykiionHas monens siapa I'eitzenOepra—
NBanenko. 3apsap sapa. MaccoBoe uucino sapa. M3otomsl.

Anwsda-pacnian. DNEKTPOHHBIA U TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakiuu. [leneHue u CUHTE3 SIep.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl M NEPCHEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbl€ YacTULbl. OTKPBITHE IO3UTPOHA.

Metobl HaOJIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHLL.

dyHIaMeHTaIbHbIE B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

WccnenoBanuie TpeKoB YacTull (M0 TOTOBBIM (OTOrpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Otanbl pa3BUTHS acTpoHoMuU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JBHKCHHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3N.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIA 3BE3] TJIABHOW IIOCIJIENOBATEIBHOCTH. BHyTpeHHee crpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune u aBmwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacimmmpenne Beenennoit. 3akon Xa06:ma. Paz0eranue rajgakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranakruka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HalGntonenuss HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [1ytu.

O6o0mariee NOBTOpPeHUE

Ponpr ¢u3ukm u acTpoHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HayYHOM KapTHHE MHpPA, pOJib GU3HMUECKON TEOPHUH
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (U3UYECKONM KapTUHE MHUpPa, MECTO
bu3NYEeCKON KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs: ¢
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0TMH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: peumieHUE CUCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
oTpezieNieHHe IUIOIIAN IOCKUX PUTyp U 00bEMA Tell.

buonoeus: »nekTpuueckue SBICHHUS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHHS KPUCTAUTMUECKOW PEMETKH, CHEKTPATbHBIN
aHaJu3.



leoepaghus:  mMarHuTHBle TIONIOCA 3€MJIM, 3aJIEKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonoecus: NWHUAUA DJIEKTPOIIEpENad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTENb, WHAYKIHOHHAS I1€4b, pajaap, PaguONPUEMHHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «®Du3nka» Ha ypOBHE CPEAHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNIbTAThl OCBOCHUS Y4eOHOTo npeaMera «Dus3nKkay JTOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPECHHEW TMO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIeCcTBa, PACIIMPEHUE KUZHEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEaIv3allii OCHOBHBIX HAIIPABICHUU
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMUA 00YUaAIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTRA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPaKIaHCKOIO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OPraHU3aIUH;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE peIlICHUS,
OPHEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIE B
JEATEIbHOCTH YUYEHOT0;

OCO3HAHHE JIUYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIKOUAsd 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMYHBIM cdepaM MpoPecCHOHAIBHON ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyieii mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bu3MKU Ha NPOTSKEHUHU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJI00AIBHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JIEUCTBUN B OKpYKAIOIIEH cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATCIPHOCTH JKOJIOTHYECKON HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUH Mo (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh B MpOIECCe
U3y4eHHs: (UMK  OCYIIECTBISATh  NPOEKTHYI0O U HCCIENOBATENbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble j1ornueckue 1eicTBus:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IENHU JEeITEIbHOCTH, 3aJlaBaTh MNapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIITh  3aKOHOMEPHOCTM W TNPOTUBOPEYUST B  PAcCMaTpUBAEMBIX
bu3MUECKNX SBIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMATEpUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIIEHUBATh PUCKH MOCIEACTBUM NESITEIbHOCTH;
KOOpPJAMHUPOBATh U  BBINOJHITH pabOTy B  YCIOBUSX  PEaAbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHATHUAMH M METOJaMHU
(bu3znyecKor HaAyKu;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B o0sact (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (PU3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3THYHBIX
METOJI0B ITO3HAHWSI,;

BJIAJCTh BHUIAMH JEATEIBHOCTH TI0 TIOJIYYSCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh  TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ peIleHus, HaXOAWTh apryMEHThI IS JIOKa3aTelIbCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAMM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHHs 3aJladyd  Pe3yJbTaThl,
KPUTHUIECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymHupoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTeIHLHOU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATH IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA TI0 (HU3MKe B TPAKTHUYECKYIO 00JacTh
KHU3HEICATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a49H, JOITYCKAIOIINE aJIbTEPHATHBHBIC PEIIICHUS.

PabGora ¢ unpopmanmei:

BJIA/JICTh HAaBBIKAMU TMOJy4YeHUs WH(oOpMaIuu (U3NUEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIHLHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIIPETAIMI0 WHGOPMAIMU Pa3IUIHBIX BUAOB U (HOpM
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIb30BaTh  CPeACTBA HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJIecHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TipeicTaBICHUS U BU3yaTU3aIlHH.

KoMMmyHukaTuBHBIE YHHBepcaJIbHbIe YueOHbIe 1eHCTBUS:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUYHOM
NEeSITEeNbHOCTH;



pacmo3HaBaTh TMPEANOCHUIKM  KOH(PIUKTHBIX CHUTyallMid M CMATYaTh
KOH(JTUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AEHCTBHH ¢ y4€ToM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KJ10TO YJjieHa KOJUIEKTHBA;

OpUHAMATh [E€TM  COBMECTHOM  JIEATENIbHOCTH, OpTraHW30BbIBAaTH M|
KOOPJAMHUPOBATh JIEHCTBUS O €€ JOCTMXKEHHIO: COCTABJIATH IJIaH JEHUCTBUH,
pacnpenensiTe pojaud ¢ y4ETOM MHEHMH Y4YaCTHHMKOB, OOCYXXIaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO0 YYaCTHHUKAa KOMaHABI B
00ImMii pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTh HOBBIE MPOEKTHI, OIEHMBATh HAECU C TO3UIHMM HOBU3HBHI,
OpPUTMHAJIBHOCTHU, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETMYECKOE TOBEACHHE B  Pa3IHMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBHA
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIECTBJIATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKM W acTPOHOMHH, BBISABIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIITh IUIAH PELICHHS PACUYETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JeaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00JaCTH
(pM3HKY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th HABbIKAMHU  TO3HABAaTEJIbHOM  peQieKCMM Kak  OCO3HaHUSA
COBEpIIAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, HX pe3ylbTaTOB U
OCHOBaHUII;



UCIIONIb30BaTh MPUEMBI pe(IIeKCHH ISl OLIEHKH CUTYyaIllH, BRIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEHIEHUS MO0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3Ee pPe3yIbTaTOB
NEeSITEeNbHOCTH;

NPUHUMATH ce0s, MOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3Ee pPEe3yIhTaTOB
JeSITeNTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpornecce qocTiwkeHus JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe i1 YPOBHA CpeIHEro ooOimero oOpa3oBaHUA Yy OO0yYarOUIUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEJUICKT, IpeArnoIarauui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW IMOIMOHATLHOMN cephl,
OBITH YBEPEHHBIM B c€0€;

CaMOpEryJMpOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIOCOOHOCTh aManTUPOBATHCS K
AMOIMOHAIIEHBIM U3MEHEHHSIM U IPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHUIO IEH U
yCcrexy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HUCXOAS M3 CBOHMX
BO3MOXXHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €0 TPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenuss B 10 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEPaX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B PAa3BUTUHA COBPEMEHHONW TEXHUKH W
TEXHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS HW3YYEHHBIX (PU3UYECKUX MOJIENCH:
MaTepHalibHasi TOUKa, HHEepIUaIbHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJCabHBIN ra3, MOJIEIU CTPOCHHUS Ta30B, )XKUIAKOCTEH U TBEPIABIX TEJ, TOUYCUHBIN
AJIEKTPUYECKUH 3apsil PU pelieHnU PU3NUeCcKuX 3aj1ady;



pacro3HaBaTh (GU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJSIPHO-KUHETHUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJHUHEHHOE
JIBIKEHUE, CBOOOJHOE TAaJeHUE TeJ, IBIKEHUE 10 OKPYKHOCTH, WHEPIHUS,
B3auMozieicTBUE Tel, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMA TeJ IPU HarpeBaHUU (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECUE, HCIAPEHHUE, KOHACHCALWs, IUIABJIEHUE, KpUCTAILIA3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXKIy IapaMeTpaMu COCTOSHMSL Tra3a B  H30Ipolieccax,
AJIEKTPU3AIUS TEN, B3aUMOJCHCTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE JIBIDKCHUE, UCTIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHATa, NYyTh, MEPEMEIIEHHE, CKOpPOCThb, YCKOpPEHHE, Macca Tena, CHJa,
UMITYJIbC T€Ja, KUHETUYECKash YHEPrus, MOTEHIMaIbHAsl dHEPTus, MeXaHu4yecKas
pabora, MexaHWuYecKash MOIIHOCTh; NPH ONUCAHUU MPABWIBHO TPAKTOBAThH
bu3MUeCKNii CMBICT HCIOIB3YyEeMbIX BEJIMYMH, WX OOO3HAYCHHS M €IUHUIIBI,
HAXOJUTh (OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YUEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIUIOBBIC SIBICHHUS,
UCTIONB3YysT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KUHETUYECKAasl SHEPTUsl XaOTHUUYECKOI'0 JBWKECHHSI MOJIEKYJI, CpeAHEKBagpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA HSHEprus, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JICWCTBUS TEIJIOBOTO JIBUTaTess; NpHU OMHCAaHUU
NPAaBWIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCIONB3YEMBIX BEIWYHH, WX
0o0O3Ha4YeHUsT U €IUHUIIBI, HAXOAUTh (QOPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOWCTBA BEILIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YsS (PU3NYECKUE BETUYHMHBI: DJICKTPUUCCKHUHN 3apsi,
AJEKTPUYECKOE MOJIe, HAMPSKEHHOCTD MOJIsI, TOTEHI[MAJ, PA3HOCTh MOTEHIMAJIOB;
IpyU ONMUCAHUM TIPAaBWJIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3yEMbIX
BEIWYMH, WX OOO3HAUECHUA W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJTM3UPOBATh (DU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI U MPUHIMIIBL: 3aKOH BcemupHoro Tsrotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPaHEHMUS MEXaHMYECKOW DSHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
OPUHIUIT CYNEPINO3UIUA CHJI, MPHUHIIUI PABHOMPABUS HHEPLHAIBHBIX CUCTEM
0TCuéTa, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypou, MEePBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KyloHa, Hpu 3TOM pas3inyaTh CIOBECHYIO



(OpMyYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (IpaHHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIE NPUHLMUIBI JEHCTBUS  MalllMH, HpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30MaCHOr0 HCIOJIb30BAHUS B
IIOBCEAHEBHOM JKU3HU;

BBIMOJIHATh JKCHEPUMEHTBHl 10 HCCIEOBAaHUIO (PU3MUECKUX SBJICHUH U
IPOLIECCOB C HCIOJB30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHH, NpPU 3TOM
dopmynupoBaTh mpobiieMy/3agady M THUNOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MNPEIOKEHHOT0 OOOpYIOBaHUSA, MPOBOAUTH OMBIT M
(opMyIupOBaTH BBIBOJIBI;

OCYILIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsT (U3NUECKUX BEITUYMH, IPU
3TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS M HUCIOJb30BaTh W3BECTHBIC
METO/bl OLIEHKH MTOIPEMIHOCTEN U3MEPECHU N,

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (PU3MUECKMMHM  BEJIWYMHAMH  C
UCIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(¢uKCcUpOBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIUYHH B
BU/JIE TAaOJIUI U TpaUKOB, A€TaTh BHIBO/BI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

co0roaTh MpaBuia O€30MaCHOTO TpyJa MPHU NPOBEICHUM UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTH C HMCHOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB M J1A0OPATOPHOIO
000pyI0BaHUS;

pemate pacu€THble 3aJaud C SBHO 33JaHHOM (U3NYECKON MOAEIbIO,
UCTOIB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 331a4u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (HOPMYIIbI,
HEOOXOoUMbIe NIl €€ pelleHUs, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTH
HOJIYyYEHHOr0 3HaUYeHUs! GPU3NYECKOIN BETMUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaUBaTh JJOTUUYECKH HEPOTHUBOPEUUBYIO
LENOYKY PpacCyXIEHHIl ¢ ONOpol Ha H3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
bu3nvecKue sIBJICHNUS;

UCMOJb30BaTh  MpPU  pPEUIeHMH  y4yeOHbIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TpeJICTaBleHUs Y4eOHOM M HAay4YHO-NOMYJISpHOM MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJy4aeMyI0 HH(POPMALUIO;

OPUBOAUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYXKAIIIEr0 MHpa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (PU3MKE B IOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUSI HOPM AKOJOTHUECKOTO
MOBEJICHUS B OKPY>KarOIen cpejie;

paboTaTh B TpyIIle C BBHIIOJHEHWEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO pacHpeneisaTh OOS3aHHOCTH W
IUIAHUPOBAThH JACSATENBHOCTh B HECTAHAAPTHBIX CUTYaAlMSIX, aJ€KBATHO OIIEHUBATh
BKJIaJl K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMATPUBAEMOI MPOOJIEMBI.

K konmy o0yuenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIUXCS YMEHUMH:

JNEMOHCTPUPOBATh Ha TpUMEpax poyib U MecTOo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4yHON KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJOTUM, B IPAKTUYECKOU HEATEIIBHOCTU JIFOAECH, LIEIOCTHOCTh U €IUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOUEYHBIN ANEKTPUUECKUI 3apsil, JIyd CBETa, TOUCUHBIM MCTOUYHMK CBETA, s/iepHas
MOJIETTh aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siJpa MPHU PEIIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPUUYECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIUS, JIEMUCTBME MAarHUTHOTO TIONs Ha
MPOBOJHUK C TOKOM M JBIDKYIIUUCS 3apsiji, AJIEKTPOMArHUTHBIE KOJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pACIpPOCTPAHEHUE CBETa, OTPaKEHUE, MpPeOMIICHHE,
uHTeppepeHnms, audpakuus W TOJApH3alus CBETa, JHUCIEPCUS  CBETa,
dotoanexkrpuueckuii 3pdekt (pororddekrt), cBeToBOE /1aBieHUE, BOSBHUKHOBEHUE
JUHEHYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaaNOaKTUBHOCTB;

OMUCHIBATh M3yYEHHbIE CBOMCTBA BEIHIECTBA (PIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYIOD  MPOBOAUMOCTH  pa3IUYHBIX  Cped) U
AJIEKTPOMArHUTHBIC SBJICHUS (MIPOIECCHI), UCMONB3Yysl (PU3MUECKHUE BEITUYUHBI:
AIEKTPUUYECKUI 3apsij, CWJa TOKa, 3JIEKTPUUECKOE HAMNPSHKEHUE, JIEKTPUUYECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIIAsl CuUjia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMoJjsi, cwia Awmmepa, cwia JlopeHiia, WHIYKTUBHOCTb
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOTO M MArHUTHOI'O TMOJIEW, MEepUoj M YacroTa
KoneOaHuii B KoJieOaTeNhbHOM KOHType, 3apsij U CWia TOKa B MpoIlecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHYECKAsl CHUJIa JIMH3bI, MPU OINHUCAHUU TNPABUIBLHO TPAKTOBAaTh (PU3MUECKUU
CMBIC]I HCIIOJIb3YEMbIX BEIWYMH, MX OO0O3HA4YeHHs] W EAUHMIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh H3YyYEHHBbIE KBAaHTOBBIE SIBICHHS M MPOLIECCHl, HCHOIb3YS
(¢u3nueckre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, MEPUOJI TIOTypaciajia, SHEPTHsl CBI3U
aATOMHBIX SI7Iep, TPU OINMUCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKHUIA CMBICT
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M EIWHULBI, YKa3blBaThb (POPMYIIbI,
CBSA3BIBAIONIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH BeIWYHMHAMH,
BBIYUCIISATh 3HAU€HUE (PU3NYECKON BEITMYUHBI;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONB3Ys (U3NUECKUE
3aKOHBI W MPUHUUIIBEL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATENIBHOI0 U MapalIeIbHOI O
COEIMHEHUs TPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKLIHUH, 3aKOH MPSMOJIMHENHOI0 PACIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, YpaBHEHHE ODWHIITEHHAa mnsi Qororddekra,
3aKOH COXPAHEHHsS] DHEPTUH, 3aKOH COXPAHEHMsI MMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsfa, 3aKOH COXPAHEHUs MAacCOBOIO 4ucia, MocTyinaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUSL (TpaHULbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENENATh HANIPABIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, cujibl Amrniepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh HM300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOM JIUH30MU;

BBITIONTHATh JKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3MYECKUX SIBICHUU H
IPOLIECCOB C HCIOJIb30BAHUEM INPSIMBIX U KOCBEHHBIX H3MEPEHUH: IPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEIUYUH, TIPH
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHbBIC
METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUN: MPH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TAOJHULl U
rpaduKoB, AeaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0uroaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEICHUM HCCIIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTU C HMCMOIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aDOPATOPHOIO
000py10BaHUS;

pemiarb pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCIOJIBb3Ysl (PM3MUECKHUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIW3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIbI,
HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaU€HUs! PU3NYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTUYECKU HENIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(u3nyeckue sBICHUS;

UCMOJb30BaTh  MpPU  pPEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U IpeJCTaBleHUs Y4eOHOM M HAay4YHO-NOMYJSpHOW MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJy4aeMyto HH(OPMALIUIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBUA UX OE30MACHOIO HUCIONIb30BaHUS B MOBCEIHEBHOU
KU3HU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAaMH, JUJISl COXPAHEHUS 370POBbS M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

pabotaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBAThH JCATENBHOCTh B HECTAHAAPTHBIX CUTYALMsX, aJ€KBATHO OLICHUBATh
BKJIAJl K&JKJIOT0 U3 YYACTHUKOB I'PYMIbl B PEIIEHUE pACCMaTPUBAEMOM MTPOOIEMBI.
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