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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro YpoOBHS Ha YPOBHE CPEIHETO OOIIEeTro
oOpa3oBaHusl pa3paboTaHa HA OCHOBE TIOJIOKEHHUHN 1 TPEOOBaHM K pe3yJibTaTaM
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON Mporpammsl, npeacrasieHHbIx B PI'OC
COO, a Takxke c yuéroMm (penepanbHO pabodeil mporpamMmbl BOCHHUTAHUS U
KOHLEIMUNU NpenojaBanusa yueOHoro npeamera « Pusnka» B 00pa3oBaTeNbHbIX
opranm3zauusax  Poccuiickor — depepauuu,  peaM3yHOIIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE TPOTrPAMMBI.

Copnepxanue mnporpaMmbl Mo (U3HMKE HapaBieHO Ha (OPMHpPOBAHUE
€CTECTBEHHO-HAYyYHOU KapTuHbl Mupa oOydarommxcsa 10-11 kmaccoB mnpu
oOyyeHnn wux Qusnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
NesTeNIbHOCTHOTO — moaxoxaa. llporpamma mnmo  ¢(u3uke  COOTBETCTBYET
tpeboBanusiMm OPI'OC COO k miaaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METaNpeIMETHBIM pe3ybTaTaM OOyUEHHs], @ TAKKE YUYUTHIBAET HEOOXOIUMOCTh
peaiu3alluid MEXIPEAMETHBIX CBsi3ed (PU3UKU C €CTECTBEHHO-HAYyYHBIMU
yu4eOHBIMU IIpenMeTaMu. B Heill ompeneistoTcss OCHOBHBIE LIETH H3y4YEHUs
(bU3UKHM Ha ypPOBHE CpeIHEr0 00Iero o0pa3oBaHusl, IMJIAHUPYEMBIE PE3yJIbTAThI
OCBOEHMS Kypca (PU3MKH: JUYHOCTHBIE, METANpeIMETHbBIE, MPEAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no (pu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca PU3MKK Ha 0a30BOM YPOBHE, B TOM
YuCIIe MPEAMETHBIE PE3YIbTAaThI IO roAaM O0y4YeHHUS,
cojJiepkaHue yueoHoro npeamera « Pu3nka» Mo rogam o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHaxX HPUPOJIbl, BBICTYIAs B
KayecTBe Y4eOHOro IMpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHbIH BKJIaJ B
cucteMy 3HaHMU 00 okpyxawomem wmupe. llkonbHbId Kypc (UM —
CUCTEeMOOOpa3yloImMii ISl €CTECTBEHHO-HAY4HBIX Y4YEOHBIX MpPEIMETOB,
IOCKOJIbKY (DU3MUECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHHIA,
U3ydaeMbIX XUMHEH, Ouosoruel, usznueckoil reorpadueii U acTpPOHOMHUEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUA OMNpenensieT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJOTHHA B cdepe SHEepreTHKH,
TPAHCIIOPTa, OCBOEHHsI KOCMOCA, MOJIyYeHHUS! HOBBIX MaTEPHAJIOB C 3aJaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(GOpMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MuUpa O0OydYarolmuxcs, B
¢opMupoBaHHE YMEHMH TNPUMEHSATh HAYYHBIH METOJ IO3HAHUS MpH
BBINIOJTHEHUH UMU YUEOHBIX UCCIIEI0OBaHUI.



B ocHOBy kypca ¢u3uKd I YpOBHSA CpeaHEro ooiiero oOpa3oBaHUs
MIOJIOKEH PSII WA, KOTOpbIE MOXKHO paccMaTpuBaTh KaK MPUHIIUIBI €r0
MOCTPOCHUSL.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (U3HUKHU, BKIIOYAET
KaK BOMPOCHI KIIACCUUECKOM, TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEH Marepuan Kypca (PU3MKU
o0beIMHEH BOKPYr (u3nueckux Teopuid. Beaymmm B Kypce sBiseTcs
dbopMHpoBaHUe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEUIECTBE U
noJie.

Hoesa cymanumapuszayuu. EE peanuzanus NpeaosiaraeT MCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHANa (U3NIECKON HAyKU, OCMBICIICHUE CBSI3M Pa3BUTHS
bu3uKkM C pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH H SKOJIOTHUYECKUMHU MTPOOIIeMaMHu.

Hoess npuxnaonoit nanpasnennocmu. Kypc ¢Gusuku mnpeanonaraer
3HAKOMCTBO C IMUPOKUM KPYrOM TEXHUYECKHMX U TEXHOJIOTHYECKUX
MPUIOKEHUN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs TOCPEACTBOM BBEICHUS JIIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBS3aHBI C PA3BUTHUEM TEXHUKU U TEXHOJIOTHM, a TaKkKe 00CYKICHHUS
npo0ieM  palMoOHaNbHOTO  MPHUPOJIONOJIB30BAHUS U DKOJIOTMYECKOMU
0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha YPOBHE CPEIHEro OoOIIero
oOpazoBaHus ABISAIOTCS puznueckue Teopuu (hopMHUpOBaHUE MPEACTABICHHUMN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpHH, posik GyHIAMEHTAIBHBIX 3aKOHOB
¥ TPUHIWAIIOB B COBPEMEHHBIX TMPEACTABICHUAX O TMPHUPOJE, TpaHHUIaX
MPUMEHUMOCTH TEOPHM, ISl ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN W
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0A B Kypce (U3UMKM peanusyercs
NpeXkIe BCEro 3a CYET OpraHU3allMU SKCICPUMEHTAIBHON NeATeIhbHOCTH
oOyuatomuxcsi. [{nsi 6a30Boro ypoBHsI Kypca (PU3HKHA — 3TO HCIOJIb30BaHUE
CUCTEMBI (DPOHTAIILHBIX KPATKOBPEMEHHBIX SKCIMEPUMEHTOB U JTAOOPATOPHBIX
paboT, KOTOphle B Mporpamme 1o ¢Gu3uKe OOBETUHEHBI B OOIIUH CIHCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. BeimeneHnne B yKa3aHHOM TepeyHe
71a00paTOPHBIX pabOT, MPOBOIUMBIX JJIsl KOHTPOJS U OLIEHKH, OCYIIECTBIISETCS
y4yacTHUKaMu 00pa30BaTeIbHOrO0 MpoIecca HUCXOAs M3  0COOeHHOCTEH
IUTAHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu 3TOoM obecreunBaercs
OBJIaJIcHHE OOYYaIONMUMUCS yYMEHHSIMH TPOBOJUTH KOCBEHHBIE HW3MEpEHHUS,



UCCJIEIOBaHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYHH M MOCTAHOBKY OIIBITOB 1O
IIPOBEPKE MPE/I0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHME ynenseTCsl PEHICHUI0 PacuETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM 1715 pacu€THBIX 3a]ja4 MPUOPUTETOM SIBIISIFOTCS 3a]]a4U C SIBHO
3alaHHON  (U3UYECKOM MOJIENbIO, TO3BOJIAIONINE TPUMEHATh H3y4YEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasziesia Kypca, TaK U MHTETpUpys
3HaHMSI W3 pasHbIX pasfenoB. g KadyecTBEHHBIX 3aJad IPHOPUTETOM
ABIIIOTCA 33JlaHUd Ha OOBSICHEHHWE MPOTEKaHHs (PUIUUECKUX SBICHUU U
IIPOLIECCOB B OKPY’KAIONIEH KU3HU, TpeOyrolre Bbioopa Gusndyeckoil Moaenu
JUTS CUTYallud IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpedoBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHedeHHI0 ydeOHOro mporecca 0a30Bblil ypoBeHb Kypca
¢u3MKM Ha YpOBHE CpeaHero oOIero o0pa3oBaHUs [OJDKEH M3ydaTbCs B
YCIOBUSX TPEIMETHOTO KaOnHeTa (GU3UKH WIH B YCIOBUSAX WHTETPUPOBAHHOTO
KaOMHETa NpPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere ¢usuku
JOJKHO OBITH HEOoOXO0IUMOe J1abopaTopHOE OO0OpYAOBAHHE JUISI BBITIOJIHCHUS
yKa3aHHBIX B MpPOrpaMMe MO (PU3UKE YUYEHHUYECKHX MPAKTHUYECKUX padoT H
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMOHCTpalMOHHOE 000pyI0BaHHE (OPMHUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00€CredYrBaeT IOCTaHOBKY
NEPEUUCICHHBIX B MporpaMMme Mo (U3UKE KIIIOYEBBIX JEMOHCTpALUNA s
UCCIICJIOBAHMUST HM3yYaeMBbIX SIBIEHUH W TIPOIECCOB, OMIUPHUECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 0O0OpyAOBaHHE JIs YUYEHUUYECKHX MPAKTUYECKUX padOT
dbopMupyeTCsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ecleunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydamommxca. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO O0OPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TM(POBBIX JabopaTopuil.

OCHOBHBIMU 1EJISIMU U3y4€HHS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:
(opMHpOBaHUE UHTEpPECA U CTPEMJIEHUSI O0YUAIOIINXCS K HAYYHOMY M3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe TMO3HAHWS U (POPMUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOILIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(opMHpOBaHWE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJibTaTa H3yYeHHsS OCHOB
CTpOeHHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE yMEHUN OOBIACHATH SIBICHUS C UCIOIb30BaHUEM (PU3NYECKUX
3HAHUW U HAYYHBIX JIOKA3aTEIbCTB;



dbopMHpoBaHUE TMPEACTABICHUN O pOJU (PU3UKU JUIsl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHre 3TUX 1esieid 00eCIeYrBaEeTCsl PEIICHUEM CIEAYIOIINX 3a/1a4 B
mpoliecce n3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:
IpPUOOPETEeHHE CUCTEMBbI 3HAHMM 00 OOIMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAx, TEOpHsSIX, BKIOYAas  MEXaHHKy, MOJICKYJSpHYIO  (PU3HKYy,
AIEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPpO(DU3UKHY;
dbopMupoBaHE YMEHUU MPUMEHSTh TEOPETUUYECKHUE 3HAHUA IS OOBSICHEHUS
bu3nUecKuX SIBICHUN B MPUPOJE U IS MPUHATHUS MPAKTUYECKUX PEIICHUN B
MMOBCEJHEBHOM KU3HU;

OCBOEHHME CIIOCOOOB PEIIECHUs Pa3IMYHbIX 3a/1a4 C ABHO 3a/laHHOM (PU3MYECKOU
MOJIEIIBIO, 3a/1a4, TI0IPA3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/jaHue (U3UIECKOM
MOJIEJH, aJICKBATHOM YCIIOBUSIM 3a/1a4U;

NOHUMaHWEe (PU3UYECKUX OCHOB U TMPHUHIUMIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHMYECKUX IPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMU CaMOCTOATEIBLHOTO IUIAHUPOBAaHUSI M  TPOBEIICHUS
bU3UYECKNX HKCIEPUMEHTOB, aHajuW3a W HUHTepHperanuu HHGOpMaIUU,
OnpeaeeHus JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJIl Pa3BUTUS YMEHUW MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha uzydyenue ¢usuxu (0a30BbIi ypOBEHb) HAa YPOBHE CPEAHEr0 OOIIETO
obOpazoBanus orBoautcs 136 vacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeanaraempliii B mporpamMme 1o (u3MKe MepedyeHb JIa0OPaTOPHBIX U
MPaKTUUYECKUX PalOT SIBISETCS PEKOMEHJOBAaHHBIM, YYUTEIh JIE€JIaeT BBIOOD
MpOBEJCHUS J1aOOPATOPHBIX PaOOT U OMBITOB C YYETOM HMHAUBUIYATbHBIX
0COOEHHOCTEH 00yYarOIMXCS.



COJEPXAHME OBYUYEHUA
10 KVIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT' O IIO3HAHUS

®usnka — Hayka o npupoje. HayuHble METOIbI TO3HAHUS OKPY>KAIOLIEro
Mupa. Posib 3KCreprMEHTa M TEOpPUHM B TMPOIECCE TO3HAHUS MPUPOJbI.
DKCIIEpUMEHT B (hU3UKE.

MopenupoBanue (pU3NUECKUX SIBJIECHUH U npoleccoB. HayuHble runotessl.
®duspdeckue 3aKOHBI W TEOPUH. [ paHHUIBI NPUMEHUMOCTH (PU3HYCCKUX
3aKOHOB. [[pUHITUIT COOTBETCTBUSI.

Ponbs 1 MecTo pu3uku B POpMUPOBAHUN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTHU JIIOICH.

Jlemoncmpayuu

AHaJIOTOBBIE W LHU(POBBIE H3MEPHUTEIBHBIC TPHOOPHI, KOMITHBIOTEPHBIC
JIATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe ABmkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

ITepemerienue, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M
YCKOPEHUE MATEpUAIbHOW TOYKH, UX MPOEKIMU HA OCHU CUCTEMBI KOOPJIUHAT.
Ciio)keHune nepeMenIeHU U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHENWHOE aBUkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUSA, IMYTH MW IEPEMELICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOoHOE majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonunennoe paBwxkeHue. [[BokeHMe MarepualbHOM TOYKH 10
OKPYXKHOCTH C TMOCTOSSHHOW IO MOJYJII0 CKOPOCTBIO. YTJIOBasg CKOpPOCTb,
auHelHas ckopocTh. Ilepuon m wactora oOpamenus. LleHTpocTpemurenbHoe
YCKOpPEHHUE.

TexHuueckne YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIHUJIOMETD,
JIBUKEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpaIys KMHEMaTUYECKUX
XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGmronenue nBrKeHUsT Teina, OpOIIEHHOrO MO YIVIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaCHUS.

Hanpasnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHne HEpaBHOMEPHOTO JBWKEHHS C LEIBIO  ONPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHONIEHUS MEXKAY MYTSAMHU, MPONACHHBIMU TEJIOM 3a
MOCJICIOBATEIBLHBIE PABHBIE MPOMEKYTKM BPEMEHH MPU PaBHOYCKOPEHHOM
JBU>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuyeHne nBUKEHUS IApUKA B BA3KOU KUIKOCTH.

N3yuenune nBuxeHus tena, OpOIIEeHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHOocutensHOCcTH [anmunes. IlepBeii  3akoH  Hbrotona.
HNuepuuanbHpie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHnun cynepno3uuuu cuid. Bropol 3akoH
HproToHa g wmarepuanbHOM TOYKM. Tpernnt 3akoH Herorona s
MAaTE€PUATbHBIX TOYEK.

3akoH BcemupHOro TaroteHus. Cuna Tskectu. llepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buapsl TpeHusi (IOKos, CKOJbXEHUs, KaueHus). Cuia TpeHws.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosi. Koadduiment
TpeHud. Cuia CONpOTUBIICHUS NIPU ABUKEHHUH TEJIa B )KUIKOCTHU WM Ta3e.

[TocTynaTenpHOE U BpamiaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. llneuo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIA.

TexHu4yeckre yCTpOCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: TMOJUIUITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHEHUE Macc B3aMMOJICUCTBYIOIINUX TE.

Bropoii 3akoH HerotoHa.

Nsmepenne cuit.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIliH.

HesecomocTts. Bec tena npu yCKOpEHHOM NTOABEME U MAJICHUU.



CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

Nzyuenune aBuxeHus: Opycka 1mo HaKJIOHHOU MJIOCKOCTH.

Hccnenoanmne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pEe3MHOBOM 00pa3siie, OT ux JaedopMariuu.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TeEJA, HUMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

NMnynbe mMaTepuaibHON TOYKM (Tena), CUCTEMbl MaTepHaTbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHME UMITYJIbCA Tela. 3aKOH COXPAaHEHWs HUMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pa6Gora cribl. MOIIIHOCTE CHITEL.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedhopMUpOBaHHON mpyxkuHbL. [loTeHIManbHass SHeprus Tena BOJIU3H
MOBEPXHOCTHU 3E€MIIH.

[ToreHuuanbHpie U HENOTEHIMAJIbHbIE  CWibl. CBA3b  pabOTHI
HEMOTCHUUAIBHBIX CUJI C U3MEHCHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTporcTBa U NPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KOIIED,
MPYXKUHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon mOTeHIMATLHOM YHEPTUU B KHHETUUECKYIO i 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3yyenue abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanme cBsi3u paboOThl CHIBI C HM3MEHEHHEM MEXaHHYECKOU
DHEPTHH TEJIa Ha MPUMEPE PACTSIHKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyasipHast pu3NKa ¥ TEPMOJAMHAMHKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM M HX
OmNbITHOE o0OOOCHOBaHME. bpoyHoBckoe nBuxenue. [uddysus. Xapakrep



JIBIKEHUS M B3aMMOJECHCTBHUSl YaCTHI] BelllecTBAa. MoJenu CTPOEHHs Ta3oB,
KUJKOCTEW U TBEPIBIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozaened. Macca u pazmepsl mosiekyia. KommuectBo BemiectBa. [loctostHHas
ABoraapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temneparyp Llenbcus.

Mopens wuaecanbHOro rasza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU HACAIBHOrO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEpPruy TEIUIOBOrO NBMKEHUs dacTul rasa. lllkana
temneparyp KenbBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon [anerona. M3onponecchl B HAEAIbHOM I'a3e ¢ NOCTOSSHHBIM
KOJIMYECTBOM  BemiecTBa. [paduyeckoe TMPEACTABICHHE HU30IMPOIIECCOB:
U30TEpPMa, U30X0pa, u3obapa.

TexHu4yeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEePMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (pororpadun
MOJIEKYJI OPTraHUYECKUX COCTUHCHUH.

OmnbITel 10 U PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBHKEHHUS.

Mopnaens onbita llTepha.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aUMOJICCTBUSI.

Mogens, WILTIOCTPUPYIOIIas IPUPOY AABICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS HWIEAJIBbHOIO Trasa,
U30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUIT
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre  3aBUCHUMOCTH  MEXKJY  MapaMeTpamMud  COCTOSHHS
pPa3peKEHHOrO Tasa.

Tema 2. Ocnoevl mepmoouHamuxku
TepmoanHaMuyeckas cucrema. BrayTtpennss JHEprus
TEPMOJAMHAMMYECKON cHucTeMbl W crnocoObl €€ wu3MeHeHus. KomuuecTtBo
TEIUIOTHl U pabora. BHyTpeHHss 3Heprus OJHOATOMHOIO WJEAIBHOIO Trasa.



Buael Temonepenayn: TEmIONPOBOAHOCTh, KOHBEKLIMS, U3JIyYEHUE. Y IETIbHas
TEMI0EMKOCTh BellecTBa. KoMmuecTBO TEMOTHI P TEIUIonepeaaye.

[lonsitue 00 ammabatHOM mnponecce. llepBblid 3aKOH TEPMOJMHAMUKH.
[IpumeneHnre mepBoro 3aKkoHa TEPMOAMHAMUKU K u3ompoieccam. ['padruueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpatumMocTh Mpo1ieccoB B IPUPO/IE.

TeruioBble  mamuHbl. [I[puHOMOBI  AEHCTBUA  TEMJIOBBIX — MAIIMH.
[IpeoOpazoBanusi SHEpPTUM B TEIUIOBBHIX MammHax. KoddduimeHT moie3Horo
neiictBus TeruioBod MamuHbl. [{ukn KapHo u ero xoad@duUIMEHT MOJe3HOro
JNEUCTBUA. DKOJIOTHYECKHUE MPOOIEMBI TETIOAHEPTETUKH.

TexHudyeckre YyCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHUs, OBITOBOM XOJOAMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEW HHEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKu u3 OyTBUIKK TOJ JIEUCTBHEM CKATOrO0 BO31yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPAITHS).

N3menenue  BHyTpeHHeW  sHepruu  (TeMIepaTypbl) Tela  MpU
Teruionepeaaye.

OnbIT mo aanabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu mapoBoii  TypOWHBI, JIBUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOIO JIBUTATES.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u KoHjaeHcalus. Mcnapenue n kuneHue. AOCOTIOTHAS
U OTHOCHUTEJbHAS BJIAXHOCTh BO3ayXxa. HacelmeHHBIN nap. YaenpHas TeruioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JIaBJICHUS.

TBépnoe tenmo. Kpucraminueckue M aMopQHbie Teina. AHU30TPONUs
cBOMCTB KpucTaioB. JXunkue kpuctamibl. CoBpeMEHHbIC MaTepHUabl.
[InaBnenue u KpucTau3amnus. Y aenbHas TerioTa miaBiaeHus. Cyonumarusi.

YpaBHeHuUE TEIJIOBOTO OajaHca.



TexHudyeckre yCTpPOMCTBA M NMPAKTHUYECKOE INMPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MApOB.

Kumnenne nmpy moOHMKEHHOM JIaBJICHUH.

Cnoco0bl u3MEepEeHUs BIAKHOCTH.

Habmronerne HarpeBaHUs | IUIABJICHUS KPUCTAIMYECKOTO BEIIeCTRA.

JleMoHcTpalusi KpUCTasIoB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3Mmepenne 0THOCUTENHLHON BIIaXKHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHAMKUKA

Tema 1. Inekmpocmamuka

ONeKTpu3aums Tel. OJNEKTPUYECKUM 3apsia. /[Ba BHIA JIEKTPHUYECKUX
3apsiioB. [IpOBOJHUKY, NUAIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsinoB. 3akoH Kynona. TodyeyHbIN 3JIEKTPUUYECKUIA
3apsi. DiekTpudeckoe noje. Hanpssxk€HHOCTh anektpudeckoro nois. [Ipuanun
CyHEepPHO3ULINU AIEKTPUYECKUX MOJIeH. JIunuun HaIpPSKEHHOCTH
AIEKTPUUYECKOTO TOJIS.

PaGota cun oanekrpocraruueckoro moisg. IloreHuman. PasHocTh
NOTEHUNAIOB. [IpOBONHUKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
JnsiiekTpuyeckasl IpOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPIrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHu4yeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
3IIEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOnpuOOpoOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN alIapar, CTPYyHHbIIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA dJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JINBIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOAdu
IUTACTHH, PACCTOSIHUS MEXIAY HUMHU U AUDJIEKTPUUYECKON TPOHULIAEMOCTH.



DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAaHUSA DJIJIEKTPUUYECKOrO TOKA.
Hctounuku Toka. Cuna Toka. [TocTOAHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHHUE. Y IEIBHOE COINPOTHBIICHHE BEILECTBA.
[TocnenoBarenpbHOE, MapajuIebHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PabGora »snektpuueckoro Ttoka. 3akoH JDxoyns—Jlenma. MomHocTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYLIAsl CWJIAa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA.
3akon Owma 11 NOJHOM (3aMKHYTOM) »iekTpuueckod nenu. KopoTkoe
3aMbIKaHHE.

OJIEKTPOHHAs:  NPOBOJMMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA JIEKTPOHHBIX MTYYKOB.

[MonynpoBognuku.  CoOCTBEHHass UM NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKoBbIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M paciuiaBaXx dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DIJIEKTpUUECKU TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: amIepMerp,
BOJILTMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BaKyyMHBIN
UOJ, TEPMUCTOPHL M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  JAHMO/,
rajbBaHUKA.

Jlemoncmpayuu

W3mepenune CUilbl TOKa U HaIIpSKEHUS.

3aBACHUMOCTb CONPOTHUBIICHUS HUJINHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIAIN TTONIEPEYHOTO CEYEHHs M MaTepuaa.

CMenaHHOe COeTMHEHUE MTPOBOAHUKOB.

[IpsiMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHUE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB DJIEKTPOIIUTOB.

HckpoBol paspsa ¥ IPOBOJIUMOCTb BO3yXa.



OaHOCTOPOHHSISI MPOBOAUMOCTD JTNO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3ydenne cMeaHHOTO COETUHEHHS PE3UCTOPOB.

W3mepenue 351eKTpoIBIXKYIIEH CUJIbl HICTOYHUKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBJICHHUS.

HaGmronenue anexkTpoiusza.

Me:knpeaMeTHbie CBSI3H

Nzyyenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce ocyliecTBiIseTcs ¢
y4€TOM COJIEpPKATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMHW MaTe€MaTHKH,
OMOJIOTUH, XUMHH, Teorpaduu U TEXHOIOTUU.

Meorcnpeomemnvle nonsamusl, CBI3aHHbIE C H3yYEHUEM METOJI0B HAYYHOI'O
NO3HAaHMS: SIBICHUE, HAYYHbIN (DaKT, runoresa, pu3nyeckass BEIUUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CHUCTEMBbl ypaBHEGHWH, IWHEHHas QYyHKIHS,
napabosia, runepbona, uUX Tpaduku U CBOHCTBA, TPUTOHOMETPHUUECKHUE
GyHKIMH: CHHYC, KOCHHYC, TaHTEHC, KOTaHT€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U MX MPOEKIIMH HA OCHU KOOPIUHAT,
CJIOKEHHE BEKTOPOB.

buonocua: Mexanumyeckoe IBMKEHUE B JKUBOW mpupone, auddysus,
OCMOC, TEIJIOOOMEH J>KUBBIX OpPraHU3MOB (BHbI TEIUIONEpEeNay, TEIJI0BOE
paBHOBECHE), DIIEKTPUUYECKUE SIBJICHUS B )KMBOU MPUPO/IE.

Xumusi: TACKPETHOE CTPOECHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeT,
KHUJIKOCTEH M Ta30B, HJIEKTPUUYECKHE CBOIMCTBA METAJIOB, JIEKTPOIUTUYECKAS
JUCCOLIMAIINS, TaJbBAaHUKA.

l'eoepaghusi: BNaxXHOCThH BO3/yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonozus.: mpeoOpa3zoBaHue IBUKEHUI C HCIIOJIIb30BAHUEM MEXaHU3MOB,
y4€T TpeHus B TEXHUKE, MOJIIMITHUKH, HCIOJIb30BaHUE 3aKOHA COXpPAaHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOAOMET W JPYyTue), BUraTeilb BHYTPEHHEIrO
CropaHus, TapoBas TypOWHa, OBITOBOW XOJNOIWIHHHUK, KOHIUIIUOHED,
TEXHOJIOTHMH TOJNYYeHHS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HaHOMAaTepHajioB, W  HAHOTEXHOJOTUH, OJEKTPOCTaTHUeCKas  3allluTa,
3a3eMJICHUE AIIEKTPOIPUOOPOB, KCEpOKC, CTpYHHBIH PUHTED,
AJIEKTpOHArpeBaTeNbHbIE  MPUOOPHI,  IEKTPOOCBETUTENBHBIE  MPUOOPHI,
rajJbBaHUKA.



11 KUIIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

[loctostHHble  MarHuThl. B3anmMoAelCTBME NOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe nosie. Bektop MarHMTHOM WMHAyKUMHU. [IpuHIMII Cyneprio3uuuu
MAarHuTHBIX MoJel. JINHUM MarHuTHOM MHAYKUMU. KapThHa TMHWA MarHUTHOW
VHIYKIWH MOJISI TOCTOSTHHBIX MAarHUTOB.

MarnutHOE€ 10JIe TPOBOJHUKA C TOKOM. KapThHa JIWMHUN HWHIYKIUH
MAarHMTHOTO TOJISl JJIMHHOT'O MPSIMOIO IMPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOIO



NPOBOJHMKA, Karymwlku ¢ TokoMm. OmnbeiT Opcrega. B3ammoneiicTBue
IIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJ1yJib U HaIlPaBIICHUE.

Cuna JlopeHma, e€ Monayiab W HampablieHHe. JIBUKEeHHE 3apsHKEeHHOM
YaCTHIIBI B OJHOPOJIHOM MarHuTHOM 1osie. Pabota cuibl Jlopenria.

SIBnienue snekTpoMarHuTHOW HMHAYKUMHU. [IOTOK BEkTOpa MarHUTHOMN
VHIYKIUHU. OJIEKTPOJABWXKYILAs CHJIAa HMHAYKLUUMU. 3aKOH JJIEKTPOMAarHUTHOU
nnaykuuu Gapanest.

BuxpeBoe anekTpuyeckoe moje. DIEKTPOJBHXKYIAs Cuila UHAYKIUH B
IIPOBOJHUKE, IBMKYILEMCS IIOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenna.

NunykTuBHOCTh. SIBJEHME CaMOUHIYKIMU. OJEKTPOJABIKYLIAs CHUJIA
CaMOUHTYKIINH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATHUTHOE MOJIE.

TexHu4yeckue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: ITOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUThl, 3JEKTPOJABUIaTENb, YCKOPUTEIU HIIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OneIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOIO ITy4YKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TOJIS.

B3anmoneiicTBrue 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE AIEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh  BJEKTPOABWKYIIEH CHJIBI HMHAYKIUA OT CKOPOCTH
WU3MEHEHHS] MArHUTHOTO MTOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO MOJIs KATYLIKU C TOKOM.

UccnenoBanue AeiCTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUA dJIEKTPOMATHUTHOW UHIYKIUU.

Pa3znes 5. KosieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbIe KOJ1€OAHUA



Konebarenbnast cuctema. CBoOoaHBIE MeXaHMYECKHE KOjeOaHMUS.
["apmonnueckue konedanus. [lepuon, yactora, ammuTyaa u (aza kojeOaHuil.
[IpyxuHHBII MasITHUK. MaremaTnueckuii MasITHHUK. YpaBHeHHE
rapMoOHUYecKnx KosieOanuii. [lpeBpaieHne »HEPruuM NpPU TAPMOHUYECKUX
KOJIeOaHUSIX.

Kone6arenpHbiit KoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUsI B
UJeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXAYy MEXaHUYECKUMH WU
AJIEKTPOMarHuTHeIMH Koniebanusimu. @opmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJEATHHOM KOJIeOaTEIbHOM KOHTYE.

[IpencraBienne 0  3aryxalwomMX  KojieOaHUsX.  BBIHYyXIeHHbIE
MexaHuueckue Kosnebanus. Pe3onaHc. BbIHYXJIEHHBIE SJIEKTPOMArHUTHbBIC
KoJIeOaHumsl.

[Tepemennsiii Tok. CHUHycCOMAANbHBIA TEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE M JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTao, nepegaya notpeOieHue
ANEKTPUYECKOM DHEPruu. OKOJOTHYECKHME PHUCKH NpH  MNPOU3BOACTBE
aekTpodHeprun. KynbTypa HUCIOIb30BaHUS AJIEKTPOIHEPTUHM B TTOBCETHEBHOM
KU3ZHHU.

TexHuueckne yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHE: IICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JEKTponepeaay.

Jlemoncmpayuu

Uccnenosanne mapameTpoB KojaeOaTEIbHON CUCTEMBI (MPY>KUHHBINA WU
MaTeMaTUYECKUI MasiTHHK).

Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habnronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJICOaHUSI.

OcumorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HANPSHKEHUST OT BPEMEHMU)
JUTSL QJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mnocnenoBaTebHOM COEAUHEHUM PE3UCTOPA, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TUHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

NccnenoBanune 3aBUCUMOCTH MEPUOJIa MaJbIX KOJEOAHUM Ipy3a HAa HUTU
OT JJIMHBI HUTU U MACCHI Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 80TIHbL

MexaHnueckue BOJHBI, ycloBUs pacnpoctpaHenus. llepuoa. CkopocTs
pacrpoCTpaHeHuss M JUIMHA BOJIHBL. [lomepedHble W TPOJOIBHBIE BOJHBI.
WNutepdepentus u audpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMATrHUTHBIE BOJHBI. YCJIOBUS M3JIYy4YEHHUSI SIECKTPOMArHUTHBIX
BOJH. B3aumHasa opuenTtanus BeKTopoB E, B, V B 3j1eKTpOMarauTHON BOJIHE.
CBoiiCTBA JEKTPOMATHUTHBIX BOJIH: OTpa)kK€HUE, MPEIOMIICHUE, TOJISIpU3aLUs,
mudpakuus, uarepdeperius. CKoOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTpOMarHuTHBIX BOJIH. [[puMeHEHNEe 3EKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI paguOCBsI3U U TeNeBUACHUS. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE U MEAUIIMHE, pajaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MMONEPEUHBIX U MPOI0IbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHMK 3BYKa.

HaGnronenue orpakeHus: 1 MpeTOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue unrepdepenninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M POMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOWU U
4aCTOTOM KOJIeOaHMiA.

UccnenoBanne  CBOWCTB  3JIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)EHUE,
pesioMJIeHHUe, Mospu3anus, AMPpaKuus, UHTEpHEpeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMOIMHENHOE pacIpOCTPaHEHUE CBETA B
OIHOpOAHOM cpene. JIyd cBera. ToyeUHbIM UCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nzoopakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TpPETOMIICHHS CBeTa. AOCOIIOTHBIM
nokasarenp npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbiid yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CioxHbIi coctaB 0enoro csera. LIBerT.

ColOuparomue M paccewBaroIUe JWH3BL. ToHKas nuH3a. PDOKycHOE
pacCTOsTHUE U ONTHYECKas cujla TOHKOW JHH3BL. [locTpoenue nzoOpaxeHuil B



coOuparolMx W pacceuBalImux JuH3ax. Dopmyna

YBenuueHue, 1aBacMoe JIMH30M.
[Ipenenbl NPUMEHNMOCTH TEOMETPUYECKON ONITUKH.

TOHKOU

JIMH3BI.

BonnoBast onrtuka. Mutepdepennmst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMIOJEHUST MAaKCUMyMOB M MHUHUMYMOB B HMHTEp(EpEeHIMOHHOM

KapTHUHC OT IIBYX CI/IH(i)aSHBIX KOTCPCHTHBIX NCTOYHHUKOB.

Hudpakuusa ceeta. udpaxuuonnas pemérka. YciioBue HaOMOACHUS

TIaBHBIX MAKCHMYMOB IIpH IMAJACHHHM MOHOXPOMATHYCCKOI'O

TU(QPaKIIMOHHYIO PEIIETKY.
[Tosstpusanus cBera.

CB€Ta Ha

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MPOSKIIMOHHBIM aIlmapar, MHUKPOCKOI, TEICCKOII, BOJOKOHHAs

ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, TOJISIPOUI.
Jlemoncmpayuu

IIpsimonuHeiHOE pacIpoCTpaHEHHEe, OTPaKEHHE U IPEJIOMIICHHE CBETA.

OnTtuyeckue MpuOOPHI.
[TonmHOE BHYTpeHHEE OTpakeHHe. MoJIe)Ib CBETOBO/IA.
HccnenoBanne CBOMCTB U300paKEHUI B JTMH3AX.
Mopenu MUKpOoCcKona, TeJIECKOna.
Habmronerune natepdhepeHIny cBeTa.
Habmronenue nudpakiuu ceera.
HaGmroenue nucnepcuu cBera.
[Tomyuenue ciekTpa ¢ MOMOIIBIO TTPU3MEI.

[Tomyyenue cnekTpa ¢ MOMOIIBIO AUGPAKITUOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenne nokasaress npeaoMiIeHus CTEKIa.
UccnenoBanue cBOMCTB N300paykeHU B TUH3AX.
HabGnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJIBHONM TEOPUH OTHOCUTEIbHOCTH
['pannupl  OPUMEHMMOCTH  KIIACCUYECKOM  MEXAHUKHU.

CBETa B BaKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCHUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMeIJIEeHue

COKpAaICHUE JIJTUHBI.
DHEprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

[Toctynatsl
CHEeNUaIbHOM TEOPUH OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH

BPEMEHHU

u



CBsi3b Maccbl C DHEPrue€d W HMIYJBCOM PEIATUBUCTCKON YaCTHUIBI.
DHeprus MoKosl.

Paznen 7. KanToBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruu (POTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJbc (HOTOHA.

OtkpeiTiie u uccienoBanne (oroddpdexra. Ombitet A. I'. Cronerosa.
3akonsl doTtodrdpdexra. YpaBuenue DiiHireriHa ais ¢porodrddexra. «KpacHas
rpanuna» ¢orodddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: (POTORIEeMEHT,
dboTomaTUMK, COJIHEUHAs OaTapes, CBETOIUO.

Llemoncmpayuu

®otor(pdeKT Ha YCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHeHIHETo GhoTodddexTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pedepdopia 1mo paccestHuio o -4acTHIl.
[Lmanerapnas moxaens aroma. [loctynarel bopa. M3mydeHue u moriomieHue
(OTOHOB MpHU NEPEXOAE aTOMa C OJHOIO YPOBHS 3HEPruu Ha Apyrou. Bumbl
criekTpoB. CHEKTp YPOBHEM 3HEPrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa yactuil. Bomubel ge bpoina. KopnyckynspHo-
BOJIHOBOU Ty aJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeHyaThIX CIEKTPOB U3TYyUEHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

HaGnronenue nunaeituaToro cnekrpa.

Tema 3. Amomnoe a0po



DKCIEPUMEHTHI, JOKa3bIBAIOLINE CIOKHOCTb CTPOCHUS snpa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopaa 1mo  ompeneneHHrd  cocTaBa
paanoakTUBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, raMMma-u3JIy4eHHs.
BinsiHMe paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykinonHas moaens siapa [eiizenoepra—
MBanenko. 3apsaa sapa. MaccoBoe unciio sapa. M3oronsl.

Anb(a-pacnaa. DJEKTPOHHBII M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JTy4YeHHE. 3aKOH paJu0aKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer spa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepuseiit peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEepPCEKTUBbI
AJIEPHOM SHEPTeTUKU. DKOJOTMYECKHUE aCIIEKTHI IIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HaOIOIEHUS U PETUCTPALIMU AIEMEHTAPHBIX YACTHII.

dyHnamMeHTaabHble B3auMOJIEUCTBUA. EMUHCTBO (DU3UMYECKONW KapTUHBI
Mupa.

TexHu4yeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP,
Kamepa BuiibcoHa, siiepHbIil peakTop, aToMHast Oomo0a.

Llemoncmpayuu

CU€TYnK MOHU3HUPYIOUIUX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanuie TpeKoB 4acTUll (110 TOTOBBIM (GoTorpadusim).

Pa3znes 8. DiniemMeHTHI ACTPOHOMUM U ACTPOPU3IUKHN

DTanbl pa3BUTUS acTpoHOMHUH. [IpuKIagHOE W MHUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMMUH.

Bug 3Bé3qnoro Heba. Co3Be3ausi, sipkue 3BE37bl, MJIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeunas cucreMa.

Counnne. ConHeuHass akTUBHOCTb. McTounuk sHepruu ConHua U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU. J[MarpamMma «CIIEKTpaldbHBIA KJIAcC —
CBETUMOCTB». 3BE31IBI IJIABHOM ITOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM MOCJIEI0BATEIbHOCTH. BHYyTpeHHEE CTpOeHUE
3B€31. COBPEMEHHBIE MPEJICTABICHUS O MPOUCXOKIACHUM U 3BoJonuKu CosHIa
1 3BE3J1. ITaIbl )KU3HU 3BE3/I.

Muieunsiii IlyTe — Hama INanaktuka. [lTonoxxenune u auwxenue CoJiHIA B
lNanaktuke. Tunbl ramakTuk. PaauoranakTuku v KBazapbl. UEpHbIE ABIPHI B
A/Ipax rajJakTHUK.



Bcenennas. Pacmupenue Bceenennoit. 3axkon Xa606ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabooenus

HaGmonenus HEBOOPYKEHHBIM rJ1a30M Cc VCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUA [UIsl  OINpPEAENICHHs] TOJOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3/11s1 CeBEepHOro MOIyIIapus 1
APKUE 3BE3BI.

HaGmonenus B Teneckon JIynsl, miianet, Mieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponp ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIbBHOW M 3THUYECKOM cdepax AesTENbHOCTH YeJIOBEeKa, POJib U MECTO
GU3UKM W aCTPOHOMHMHM B COBPEMEHHOM HaydyHOW KapTHHE MHUpa, POJib
dbuznyeckor Teopun B POPMUPOBAHUU MPEACTABICHUNA O PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKONW KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPOJE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kitacce ocymiecTBisiercs ¢
YYETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypcamMy MaTE€MaTHKH,
OuoJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yUYEHUEM METO/I0B HAYYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, runoresa, puanyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pEUIEHUE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKUE
byHKIMU: CHHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIMU HA OCU KOOPJIHHAT,
CIIOKEHHWE BEKTOPOB, TPOM3BOJIHBIE DJJIEMEHTAPHBIX (DYHKIMH, NpU3HAKA
noI00Ms1 TPEYTOJILHUKOB, ONpENEJICHUE IJIOMAIU IIIOCKUX (Guryp u o0bémMa
TEI.

buonocusa: >nekrpuyeckue SBICHUS B >KMBOW MPUPOJAE, KOoJeOaTelIbHbIE
JBW)KEHHUSI B JKMBOM NPUPOJE, OINTHUYECKHE SIBJICHHUS B JKUBOW IIPUPOJE,
JNEHUCTBUE paialluy Ha KUBbIE OPTAHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKasi CTPYKTypa
TBEPABIX TE€l, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKON  PEIIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eocpaghus: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(boToChEMKA 3€MHOM OBEPXHOCTH, MPECKAa3aHUE 3EMIIETPSICEHUIA.



Texnonocusa: NWHUM DBJIEKTpPONEpeaay, TEHEpaTop IEPEeMEHHOr0 TOKa,
3JIEKTPOJIBUTaTelb, UHAYKIIMOHHAS ME€Yb, pajgap, pPaaguoNpUEMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA,
CoJIHEeUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pusnka» Ha YpOBHE CPEIHEro OOLIEro
oOpazoBanusi  (0a30BBIi  ypOBEHb) [IOJDKHO OOECIEUUTh  JOCTH)KCHUE
CJIEIYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yibTaTOB.

JIMUHOCTHBIE PE3YJbBTATDHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS ydeOHOro mpenMera «Du3MKa»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBATHCSI  C(DOPMUPOBAHHOW BHYTPEHHEW MO3ULIKMEW JIMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIMI, TMO3UTUBHBIX BHYTPEHHHX YOCKICHHM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOr0O OOIIECTBa,
paclipeHre >KU3HEHHOTO OIbITa W ONbITAa JEITEIbHOCTH B MPOLECCE
pean3al OCHOBHBIX HAINPABJICHHN BOCIHUTATEIBHOW NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xIaHCKOr0 BOCIIMTAHMS:

c(OOPMUPOBAHHOCTh  TPAKIAHCKON  TMO3MUIIMU  OOydarIlerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUUCKOT0 OOIEeCTBa;

OPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JE€ATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTPABJICHUU B 00pa30BaTEIbHOM OpraHu3allny;

YMEHHE  B3aWMOJIECMCTBOBAaTH C  COLUHUAIBHBIMA  HHCTUTYyTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKECHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEACHUS;

CITOCOOHOCTh OIIEHUBATh CUTYaIlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B
JIESTEIbHOCTU YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOECHUE YCTOHYMBOTO OYIyIIEro;



4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOILEHHE K MHPY, BKJIIOYAs O3CTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYILETO PUINYECKON HAYKE;

S) TPy10BOIr0 BOCIIMTAHMSA:

UHTEpEC K Pa3InyHbIM cepaM NpodecCUOHANbHON NEATEIbHOCTH, B TOM
YHUCJI€ CBSA3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIM
BbIOOp Oyaymield mpodeccud M peasu30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIC
IUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMo00pa3oBaHUIO B
00nacTi GU3KMKHU HA IPOTSKEHUU BCEU KU3HH;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYphl, OCO3HAHHE TJI00aTbHOIO
XapakTepa 3KOJOTHYECKUX IpooIieM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUM B OKPYXKAIOLIEHM CpEIe Ha
OCHOBE 3HAHUS LIEJIEd YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA;

pacUIMpEeHHUE ONbITa AECATEIBHOCTH SKOJOTMYECKON HANPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNUECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4YHOH JEATENbHOCTH, FOTOBHOCTH B IIpOLECCE
u3ydeHus: (U3MKU OCYIIECTBIATh TMPOEKTHYIO M  HCCIEIOBATEIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAIbHBIE yYeOHbIe 1eHCTBUS
ba3oBble JJoruyecKkue 1ecTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTYaJIU3UPOBaTh  MIPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENN NESITEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTHXKECHUS;
BBIABJISATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS] B PACCMATPUBAEMBIX
(bU3HYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS
MaTepUaIbHbIX 1 HEMaTEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JICITEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LENSAM, OLIEHUBATH PUCKU MTOCIIEICTBUN IESITEIbHOCTH;



KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX PEAIbHOTO,
BHUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

ba3zoBble ucciaeaoBare/ibCKue 1eiCcTBUA:

BJIAJIETh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMHU MOHSATUSMU U METOJIAMU
(bu3nuecKol HayKU;

BIAJCTh  HAaBBIKAMH  y4€OHO-MCCIICIOBATEIBCKOH W TPOSKTHOU
NESTENPHOCTH B 007acTH  (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  TOUCKY  METOJIOB  pelIeHUs 3a1ady  (PU3NYECKOro
coJiep KaHusl, IPUMECHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIAJCTh BHUJAMH JEATEIHHOCTH IO IOJTYYEHHIO HOBOTO 3HAHUA, €T0
UHTEPIpETaluy, MNPeoOpPa30OBAHUI0 W TMPUMEHEHHIO B PA3IMYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBIISITh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHHs], HaXOIUTh apTyMEHTHI ISl TIOKa3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTHYCCKHA OIIEHWBATh HMX JIOCTOBEPHOCTh, IMPOTHO3UPOBATh W3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7adyll B 0Opa30BaTEIbHOU
NEeSITELHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAaHWA 10 (U3WKE B MPAKTHUECKYIO 00JIacTh
KU3HENIEATSIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UCH, ITPEIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ ungopmanmeii:

BJIAJIETh HaBbIKAMHU MOJYy4YeHHUs WHPOpMaluu (PU3NYECKOTO COACpKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIIATh MTOUCK, aHAJN3,
CUCTEMATHU3AIMI0 ¥ WHTEPIPETAUI0O WHPOPMAIIUN Pa3IMYHBIX BUIOB U (HOpM
MIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

UCIIOJIB30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  pENICHWHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a/lad ¢ COOMo/IeHneM TpeOOBaHUN IPTOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUs, TPABOBBIX U ITUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCTbl (PU3UYECKOrO COJIEP)KAHUSA B pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3zHaueHuss MuHPOpMalMM U UEJIeBOM  ayAUTOpUHU, BbIOMpas
ONTHUMAJIbHYIO OPMY MPEICTABICHUS U BU3YAJIU3ALINH.

KoMMyHHMKAaTHBHBIC YHHBeEPCaIbHbIe YUeOHbIE NeliCTBUA:

OCYLIECTBJIATh OOIlEHHEe Ha Ypokax (U3MKM H BO BHEYPOUHOM
NEATEIIbHOCTH;

pacrno3HaBaThb NPEINOCHUIKM KOH(MIMKTHBIX CHUTyallMd W CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO U JOTMYHO U3JIAraTh CBOIO TOUKY 3PEHUsS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEICTB;

IIOHUMATb M MWCHOJIB30BAaThb  IPEUMYyLIECTBA  KOMAHJAHOW M
UH/IUBUIyaJIbHON paboThI;

BBIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JCHCTBUN C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJI€HA KOJIJIEKTHUBA;

IPUHUMATh 1E€JIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JIEUCTBUA 10 €€ JNOCTHKEHUIO: COCTABIIATH IUIAH JIEWCTBUU,
pacnpenensiTh pojau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXXIaThb PE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KaXKJIOI'0 YYaCTHUKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE IPOEKTHI, OLEHMBATh WACU C IO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILICCTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEAECHHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh  ITO3HABATEIBHYIO JIEATEIBHOCTh B
obmacth (PU3MKKM W ACTPOHOMHUHU, BBISBJISITH MPOOJEMBI, CTaBUTh U
dbopmMypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUS] PACYETHBIX U KaUYE€CTBEHHBIX
3a/lay, IUIaH BBIMOJIHEHUSI TMPAKTUYECKOM pabOThl € YUY4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPENOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTh  paMKd  y4yeOHOro TmpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEATIOYTECHUM;



JeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, Oparhb Ha ceOs
OTBETCTBEHHOCTH 3a PEIIICHHUE;

OIICHUBATH IPHOOPETEHHBIN OTIBIT;

CIoco0CcTBOBAaTh (hOPMUPOBAHUIO W TMPOSBICHUIO 3PYIUIIUH B 00JacTH
(GU3KMKH, TOCTOSHHO IIOBBIIIATh CBOM O0Opa30BaTCBHBIA W KYJBTYPHBIN
YPOBCHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHUBBI B JICSITCIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJILTATOB IICIISIM;

BJIAJCTh HAaBBIKAMHU II03HABATEIBHOM peICKCHM KaK OCO3HAHUS
COBEpIIIAEMbIX JECUCTBUH M MBICIUTEIBHBIX IPOIECCOB, WX PE3YJIBTATOB U
OCHOBaHUII;

UCIIOJIB30BaTh NPHEMBI pedICKCHHM JUISI OLEHKH CHUTYalluHd, BBIOOpA
BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PUCKA M CBOCBPEMEHHO MPUHHUMATH PEIICHHS IO HX
CHIDKCHHIO;

IPUHUMATh MOTHBBI W apryMEHTBHI JIPYTHUX IPH aHaIHM3e pPe3yJbTaToOB
NEATEIIbHOCTH,

MPUHUMATH ce0sl, TOHUMas CBOM HEJOCTATKU M JIOCTOMHCTRBA,;

INPUHAMATh MOTHBBI M apryMEHTBI IPYTrUX IIPH aHAJIU3e pe3yJbTaToB
NESATETBHOCTH;

IPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce 1ocTH)EHUS TMIHOCTHBIX PE3YIHTATOB OCBOSHUS MTPOTPAMMBI
no (Gu3uKe I YPOBHS CPEIHEro OOINero oOpa3oBaHUS Yy OOyYarOIIUXCs

COBEpPIIICHCTBYETCS AYMOIIMOHATBHBIH WUHTEIUICKT, MIPEeITOJIAr AFOITHIA
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOIMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HYMOLIMOHAJIBHOE COCTOSTHUE, BUAETh HANpaBICHUS pPa3BUTUS COOCTBEHHOM
AMOITMOHATILHOM c(hephl, OBITh YBEPEHHBIM B CEO€;

CaMOpPETYJIMPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHATFHBIM W3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIIN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATH UCXOS U3 CBOUX
BO3MO>KHOCTEH;



SMMATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHMMATh  SMOIMOHAIbHOE
COCTOSIHME JpPYrMX, YYMTBIBaThb €ro IMpU OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTH  BBICTpAaUBaTh
OTHOILIEHHUS C IPYTUMU JOAbMH, 3200TUTHCS, IPOSBIATH UHTEPEC U pa3pelIaTh
KOH(DIIUKTBHI.

MNPEAMETHBIE PE3YJIBTATHI
K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JI0JIKHBI OTpa)xaThb c(pOPMUPOBAHHOCTb y 00YUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPaxX PoOjb U MECTO (PU3UKHU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B MPAKTUYECKON ESATEIBHOCTH JIOIEM;

YUUTBHIBaTh TPAHUIBl HPUMEHEHUS H3YUYCHHBIX (U3MUECKUX MOAENEH:
MaTepUalibHasl TOYKA, MHEpLHAJIbHAsl CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE
TEJI0, UACAIBHBIN ra3, MOJEIN CTPOECHUS Ta30B, KUIKOCTEH W TBEPIBIX TeElN,
TOUYCUHBIN SJIEKTPUUECKUN 3aps/] IPU pelIeHUH (PU3NUECKHX 3a/1a4;

pacrio3HaBath (U3MUYECKUe SBJICHUSA (MPOLECChl) M OOBSICHATH HX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU CTPOCHUS
BEIIECTBA U  DJJEKTPOJWHAMMKH: DPABHOMEPHOE W  PAaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JIBIDKEHUE, CBOOOJHOE TaJieHue Tell, JABW)KEHHE II0
OKPY’KHOCTH, HWHEpLUMs, B3auMozeiicTBue Ttein, aud@ysus, OpoyHOBCKOE
JBUKEHUE, CTPOEHUE KUAKOCTEH U TBEPABIX Tell, U3BMEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHICHCALMS,
IUIABJICHUE, KPUCTAUIM3ALMs, KUIIEHHWE, BIJIAJXHOCTb BO3/yXa, IIOBBILICHUE
JABJICHHUs Ta3a IIPU €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBiI3b MEXIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, dJIEKTpHU3aluus Tell,
B3aUMOJEHCTBUE 3apsI0B;

OMUCHIBATh MEXAaHUUYECKOE JBUKEHHE, UCTIONb3Ys (PU3NUECKUE BETUUHMHBIL:
KOOpAMHATa, IIyTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHME, Macca Teja, CUIa,
UMITyJIbC ~ Te€Ja, KHWHETHUYECKas  DJHEpPrus, IOTECHUHAJIbHAS  DHEPIHUs,
MexaHu4eckass paboTa, MEXaHWYecKas MOILIHOCTb; MPU OMHCAHUHU NPaBUIBHO
TPAKTOBATh (DPU3MUECKUI CMBICI UCHOJIb3YEMBIX BEJIMYUH, UX O0O3HAUYEHHUS U
€IMHULBI, HAXOUTh (DOPMYJIbI, CBA3BIBAIOLIUE JAHHYIO PU3NUYECKYIO BEIUUUHY
C APYTMMH BEIUYHHAMU;

ONMUCHIBATh M3YyYEHHBIE TEIUJIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBIICHMUS,
UCTOJNb3ysl (U3NYECKUE BEIMYUHBL: JaBJICHHE ra3a, TemIlepaTrypa, CpeaHss



KHHETHYECKAsI DHEpPrus Xa0TUYECKOI O JBUKEHUS MOJIEKY!I,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusa, pabora rasza, KO3(PPUUUEHT MOJE3HOr0 JEHCTBUS TEIMJIOBOIO
JBUTATENs; TpPU ONUCAHUU TMPABUIBHO TPAKTOBATH (PU3MUECKUNA CMBICT
UCIOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U €IUHUIbI, HAXOIUTh (HOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETMUMHAM;

ONMUCBHIBATh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BEHIECTBA U
AIIEKTPUYECKHE SIBJIEHUS (IIPOLIECCHI), HCMONb3Yysl (pU3MUecKHe BEIMYMHBI:
IIEKTPUUYECKUM 3apsij, dJIEKTPUUIECKOE T10JI€, HAPSDKEHHOCTD IOJIS, IIOTEHIMA,
Pa3HOCTh MOTEHILMAJIOB; MPH ONWCAHWU MPaBUIBHO TPAKTOBATh (HHU3UUECKUI
CMBICII HCIIONBb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHUILIbI; YKa3bIBaTh
(GopMyIibl, CBSI3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTHUMHU
BEJIMYMHAMU;

aHANU3UpOBaTh  (U3MYECKUE TPOIECChl M  SIBJICHUA, HCHOJIb3Ys
(u3nuecKre 3aKOHbl U NPHUHIMUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III
3aKkOoHbl HpBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOW JHEPIUM, 3aKOH
COXpaHEHUs UMITYJIbCA, NPUHIUI CYNEPHNO3ULUN CUJI, IPUHIUI PAaBHOIIPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHMS BELIECTBA, TA30BBIE 3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW DHEPTUH
TEIJIOBOTO JIBIXKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, MEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 3TOM Pa3INyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUA (IpaHHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHbIE€ TPHUHIMMBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHs MX OE€30MMACHOTO MCHOJIb30BAaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATD 3KCHEPUMEHTHI 10 HCCIEAOBAHMIO (DU3UUYECKUX SIBICHUU U
IIPOLIECCOB C MCIOJIb30BAHUEM IPAMBIX M KOCBEHHBIX M3MEPEHHUH, IIPU OTOM
¢opMynupoBath mnpoOiemy/3ajady M TUNOTE3y Y4eOHOro HSKCIEpUMEHTa,
coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOI0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
GbopMyIIHpPOBATH BHIBOHI,

OCYIIECTBIISITh MPSMBbIE M KOCBEHHbIE M3MEPEHUs (PU3UUECKUX BEIMUUH,
OpU 3TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO H3MEpPEHUsT U MCIOJIb30BaTh
V3BECTHBIE METO/IbI OLIEHKH IOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (PU3NYECKHMMH BEIWYMHAMHU C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHUpOBaTh PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIUYHMH B
BU/JIE TaOJIUI U TpaUKOB, A€NaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;



coOmro/1aTh mpaBuiIa 0€30MacHOTr0 TPy/a MPH MPOBEJACHUU MCCIEIOBAHUN
B paMKax y4yeOHOro 3KCIIEpUMEHTa, YYEOHO-UCCIEeN0BATENbCKON U POEKTHOU
NEeATENbHOCTH €  WCHOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOMCTB U
1a60paTOPHOTO 00OPYAOBAHMUS;

pemiath pacu€THblE 3aJadd C SBHO 3aJaHHOM (PU3WYECKON MOJEIbIO,
UCIIOJIb3Ysl (PU3UYECKHE 3aKOHBl M TMPUHLUIIBI, HA OCHOBE aHalIW3a YCIOBUS
3aJla4yd BbIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HUYECKUE BEIUYHMHBI U
(dopMyIibl, HEOOXOAUMBIE ISl €€ pellieHus, MPOBOAUTh PACUETHl U OLICHHUBATH
peaTbHOCTh MOTYUYEHHOTO 3HaYeHUsI (PU3NYECKOIN BEITMUUHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPanUBaTh JOTUYECKU
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C OMOPON HA M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIOJIb30BaTh ~ NpPM  pElIeHWH  Y4yeOHBIX  3aJlad  COBPEMEHHbIE
UH(OPMAIIMOHHBIE ~ TEXHOJOTMH  JUJIl  TIOMCKAa, CTPYKTYPUPOBAHUS,
UHTEPOpPETallud W  NPEICTaBIC€HUA y4eOHOM M HAay4YHO-NOMYJIIPHOM
uHboOpMaluy, TMOJIYYEHHOW U3 Ppa3IUYHbIX HMCTOYHHUKOB, KPUTHYECKH
aHAIM3UPOBATh MOJyYaeMyIo HH(OpMaIIHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOUIEIT0 MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHON KU3HU
st obecrieueHus  Oe30macHOCTH Npu  oOpalieHuH ¢ npubopaMu |
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COOIIOAEHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOLLIEN CPeneE;

paboTaTh B TPYIIE C BBIIOJHEHUEM PA3JIMYHBIX COIUAIBHBIX pOJEH,
IUTAaHUPOBATh PabOTy TPYMIbl, PAalMOHAIBHO pacHpenessiTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEJIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsX, aJeKBaTHO
OLICHUBATh BKJaJ KaXJOr0 M3 YYaCTHUKOB TIPyNmnbl B  PELICHHE
paccMaTpuBaeMoi IPOOIIEMBI.

K koniy o0yuenuss B 11 kjacce npeameTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JI€MOHCTPHUPOBATh HA MPHUMEpPax poJib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON NIEATEIBHOCTH JIOAEH, LIETOCTHOCTh U €IMHCTBO
(u3HYeCcKoi KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YUYCHHBIX (U3HUECKUX MOJENei:
TOYEUHBIA AIEKTPUYECKUN 3apsill, JIyd CBETa, TOUYEYHBIA HCTOYHHUK CBETA,



saepHas MOJENIb aToMa, HYKJIOHHas MOJENIb aTOMHOTO fjipa MPH pPEIIeHUU
bu3nUecKux 3aaay;

pacro3HaBaTh (U3UYECKHE SBJICHUS (MPOLECCh]) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB OJJIGKTPOJMHAMUKH M KBAHTOBOM (PHU3UKHU: 3JIEKTpUYECKas
POBOJUMOCTbh, TETIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMMOJICCTBE  MarHUTOB, JJEKTPOMArHUTHas  MHAYKLHS, JIEWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM MW JBIXKYLIMHCSA 3apsf,
3JIEKTPOMATrHUTHBIE KOJIEOaHUsSI W BOJIHBI, MPSAMOJMHEWHOE PachpOCTpaHEHUE
CBETa, OTPAKEHUE, MpeJoMIIeHHne, UHTephepeHIus, Tudpakius U moaspu3anus
CBeTa, nucnepcus cBeta, poTodniekTpudeckuii 3P ekt (hoTodddexT), cBeToBOE
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa BOJOpPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paJUOAKTUBHOCTB;

OMKCHIBATh U3yUEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUYECKHUE, MAaTHUTHBIE,
ONTHYECKHE, JJIEKTPUUECKYI0  MPOBOJAMMOCTh  PA3NIMYHBIX  Cpel) W
3JIEKTPOMATHUTHBIE SIBIEHUS (IPOLIECCHI), UCIOIB3Ys (PU3NYECKHUE BEITUUMHBI:
IIEKTPUYECKUI 3apsifl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSIKEHUE, AIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOABMKYIAsS CcuUia, padoTa
TOKa, WHAYKUMA MarHUTHOrO TMojs, cuia Awmnepa, cuia Jlopenna,
UHIYKTUBHOCTh KATYIIKH, SHEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IOJEH,
NEepUoJ M YacToTa KojeOaHui B KoueOaTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B
mpolecce TapMOHUYECKUX  AJIEKTPOMATHUTHBIX — KosieOaHuii, (OKycHOE
PAcCTOSTHUE W ONTUYECKas Cuia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATh
(U3HYECKUII CMBIC HUCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS W E€AUHULBL,
yKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYI (U3MUECKYI0 BEJIUYHHY C
JIPYTUMU BEIUYUHAMY,

OMKCHIBATh M3YUYEHHBbIE KBAHTOBBIE SIBJIEHUS M MPOLIECCHI, HMCMOIb3Ys
(u3HYeCcKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, PHEPrUsl U UMITyJbC (OTOHA, MEpUO] MOJypacmnazaa, SHEPrus
CBS3U aTOMHBIX SIep, NPHU OMUCAHWUU MPaBUIBHO TPAKTOBATh (PU3MUYECKUN
CMBICII HCTOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U E€JIMHHULIbI, YKa3bIBaTh
(GopMyibl, CBS3BIBAIOIIME JaHHYH0 (PU3WYECKYI0 BEIUYUHY C JIpPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaUeHHE (PU3NUECKON BEIMYUHBL;

aHAMM3UpOBaTh  (DU3UYECKUE TPOIECChl M SIBIICHUA, HCHOJIb3Ys
(du3ryuecKre 3aKOHbl U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
napajijIeIbHONO COEAMHEHMS] TPOBOJHMUKOB, 3akoH Jxoyns—JleHua, 3akoH
3JIEKTPOMArHUTHOW HWHAYKIMH, 3aKOH MPSMOJUHEHHOrO0 pachpOCTpaHEHUs
CBETAa, 3aKOHBI OTPAKEHHS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHUE
DiinmTenHa st otosddexra, 3aKOH COXPAHEHUS SDHEPTUH, 3aKOH COXPaHEHHUS



UMITYJIbCa, 3aKOH COXPAHEHHMs JJIEKTPUYECKOro 3apsiga, 3aKOH COXPAHEHUs
MacCcOBOT0 YHCIIa, MOCTyJaThl bopa, 3aKoH pagnoakTUBHOIO pacmajaa, mpu 3TOM
pa3nuyaTth CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCcKOe
BBIPKEHUE U yCIIOBUSA (TPaHUIIBI, 007IaCTH ) TPUMEHUMOCTH;

ONpPENENIATh HANpaBJICHUWE BEKTOpPA HWHAYKIMM MArHUTHOTO  IOJS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTH UM OIHKCHIBATH H300pAKEHHUE, CO37aBAEMOE IJIOCKUM 3E€PKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCHEPUMEHTHI 1O HCCIEAOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHHS, MPOBOIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIBI,

OCYILIECTBIIATh MPSMbIE U KOCBEHHBbIE M3MEPECHHS (DU3NUYECKUX BEIUYUH,
IpuU 3TOM BHIOMpaATh ONTUMAIbHBIA CHOCO0 HM3MEPEHHS M HCMOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKHU MOTPEMIHOCTEN U3MEPEHHUI;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHUMN: MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3UYECKUX BEJIIMUMH B BHUJE TAOIUI U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS;

coOmro/1aTh mpaBuia 0€30MacHOro TPy/a MPH MPOBEACHUU MCCIEIOBAHUN
B paMKax y4yeOHOIo 3KCIEpUMEHTa, YUYEOHO-UCCIIEI0OBATEILCKON U MTPOSKTHOM
NEATeIbHOCTY  C  HWCIOJb30BAaHUEM  HU3MEPUTENbHBIX  YCTPOHUCTB U
1ab60paTOPHOTO 00OPYAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3WYECKON MOJEIbIO,
UCIIONb3Yysd (PU3MYECKHE 3aKOHbI W TPUHLMUIBI, Ha OCHOBE aHAJIM3a YCJIOBUS
3a/laud BbIOMpATH (DU3UYECKYIO MOJIEb, BBIIEIATh (U3UYECKHE BEIUYUHBI U
dbopmyIbl, HEOOXOIUMBIE ISl €€ pelleHus, MPOBOAUTH PACUETHI M OICHUBATH
peaTbHOCTh MOTYUYEHHOTO 3HaYeHUsT (PU3NYECKOM BEIMUUHBI;

peuathb KaueCTBEHHbIC 3a/1auu: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMIOYKY PACCYX IECHUU C OMOPOW HA M3YyUECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBICHUS;

UCIIOJIb30BaTh ~ NpPU  pElIeHWH  Y4yeOHBIX  3aJlad  COBPEMEHHbIE
WH(QOpPMAIIMOHHBIE ~ TEXHOJOTMH  JJISt MOUCKa, CTPYKTYpPUPOBaHUS,
UHTEpPIpETAllul W  MOPEACTABICHUS Yy4eOHOM UM HAyYHO-MOMYJISIPHOM
uHhopMaIK, TIOJYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOJyYaeMyIo HH(pOpMaIIHIO;



OOBSICHATh TPHUHIMIBI JACWCTBHS MAIllMH, TPHOOPOB W TEXHHUYECKUX
YCTPOMCTB, pa3jivuaTh yCIOBUS HX O€30IaCHOr0  HCIOJIb30BAaHHS B
IIOBCEHEBHOM JKU3HM;

NPUBOJIUTH TMPUMEPHI BKJIaJa POCCHUCKHX U 3apyOS)KHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3HUKE B TIOBCECTHEBHOM KU3HU
st obecrieueHus  O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJIsi COXPAHEHHS 37J0POBbS U COOIIOCHISI HOPM
AKOJIOTMYECKOTO TIOBEJICHUS B OKPY KAIOIIEH Cpe/ie;

paboTaTh B TpPYIIIE C BBITOJHEHUEM pa3IMIHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PaIlMOHAIBHO pACIPEACIATh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B  HECTAHNAPTHBIX CHTYyaIMsIX, aJeKBaTHO
OLICHMBATh  BKJAJ KaXJOr0 W3 YYaCTHHKOB TPYIIbl B  pEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.
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