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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOrO YpOBHS HAa YPOBHE CpEIHEr0 OO0Imero oOpa3oBaHMUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHWHA H TpPeOOBAaHMH K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npenmera «®@usuka» B oOpa3zoBarenbHbIX —opraHumzanusx —Poccuiickoit  ®enepanuu,
pealn3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

CopnepxaHue MporpaMMbl MO (U3MKE HAMpaBIE€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usmnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMeTHbIM
pe3yiapTaTaM OOyueHHUs, a TaKK€ YYUTHIBAET HEOOXOJMMOCTh pPEaJU3alMU MEXKIPEAMETHBIX
CBs3€M (U3MKU C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpenmeramu. B Heil omnpenensiorcs
OCHOBHbIE 1IeIM U3ydyeHUsi QU3UKU Ha YpOBHE CpeqHero olmero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIAaHUPYEMbIE Ppe3yNbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MIpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;
coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka o0 HanboJsee 0OImuUX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (U3UKH — CHUCTEMOOOpA3yIOUIUil [ €CTECTBEHHO-HAYUHBIX YUEOHBIX
MIPeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Mcnonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OIpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(bopMHpOBaHKE €CTECTBEHHO-HAYUYHO! KapTHHBI MUPA 00yJaromuxcs, B GopMUpoBaHUE YMEHUI
MPUMEHSITh HAYYHBIM METO/ MO3HAHUS TIPU BHIMIOJIHEHUH UMHU Y4eOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obiero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM KypcC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHall Kypca GpU3NKH 00beTUHEH BOKPYT
¢usnueckux Teopuil. Bemymmum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.



Hoes eymanumapuzayuu. E€ peanuszanus mpeanoyaraeT MCHOJIb30BAHUE TYMAHUTAPHOTO
MoTeHIHana (pU3NIecKoil HayKu, OCMBICIICHUE CBSI3M Pa3BUTHsS (DU3HKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYCCKIMHU, HPABCTBEHHBIMU U KOJIOTHICCKIUMHU MPOOIEMaMH.

Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraeT 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTUUYECKUX MPUIIOKECHUI U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEJIEHHS JJEMEHTOB COJEpPKaHHUA,
MOCBSAIIEHHBIX AKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHUEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMU DJIEMEHTAMH Kypca (PU3MKH Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUs
SABIAIOTCS (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢u3nveckoil Teopuu, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPAHUIAX NPUMEHHUMOCTH TEOPHH, U OTHCaHHs €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-NIesTEeIbHOCTHBINA TOJX0 B Kypce (U3HKHU peaqu3yeTcsl Mpexkae BCEro 3a CUET
OpraHM3aIiy dKCIEePUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHsS Kypca
(GU3MKM — ATO HCIMOJIB30BAHUE CHCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JUIi KOHTPOJII M OIIEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa30BaTeIbHOIO
mporiecca UCXOAsl U3 0COOCHHOCTEH MIIaHWPOBAaHUS M OCHaleHus kabuHnera ¢usuku. [Ipu sTom
obecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonpiioe BHUMaHuE ynensercs pelieHuI0 pacyETHBIX M KaueCTBEHHbIX 3aaay. [Ipu stom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIIOIINE MPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjela
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3aesoB. J{Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Xarolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu js CUTyallud IpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TtpeboBanuamu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHHI0 yuyeOHOro mpoiecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETro
oOmiero o0pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBHSIX MPEeIMETHOro kaOuHeTa (DU3UKU WIH B
YCIOBUSX MHTEIPUPOBAHHOTO KabWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO 1UKIa. B xabunere
(bu3HMKN 10DKHO OBITH HE0OX0auMOE 1abopaTopHOe 000PYIOBAHHE TSI BHITIOTHEHUS YKa3aHHBIX
B 1mporpamMMe Mo (U3MKE YYECHHYECKHX TMPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMoHCTpaloHHOe 00opynoBaHue (opMupyeTcss B COOTBETCTBUM C TNPHUHIUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeYnBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MIPOrpamMMe 1o
¢u3nKe KIIOYEBBIX JEMOHCTpAalMi A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JIaGopaTtopHoe O0OpYyIOBaHUE Il YUEHHYECKUX MPAKTUUYECKUX PaboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecmeyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JBYX



oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOTO O0O00OpYNOBaHMS JIOJDKHBI OBITH
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1TAOOPATOPHIl.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

(dbopMupoBaHHE HHTEpeca W CTPEMIICHHS OOyJaroUXCs K HAayYHOMY HW3YUEHHIO IPHPOJIBL,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE TO3HAHMS U (POPMUPOBAHUE MCCIIEAOBATEIBCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

(dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa M3YUeHHs] OCHOB CTPOCHHUS MAaTEepUU
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DPM3HKHU;

¢bopMupoBaHHEe YMEHHI OOBSACHATH SBJIEHUS C HCIHOJIb30BAaHHEM (PU3MYECKUX 3HAHUU H
Hay4YHBIX JI0Ka3aTeJIbCTB;

(bopMHUpOBaHHE TPEICTABICHUNA O PO (DU3MKHU ISl Pa3BUTHUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHI.

JlocTibkeHNe JTUX IIeJiel o0ecreunBaeTCsl PelIeHuEM CIEAYIOIHUX 3ahad B IPOIecce
M3y4deHus Kypca (U3HKH Ha YPOBHE CPEHETO OOIIEero 00pa3oBaHus:

MpUOOpeTeHNe CUCTEMBbI 3HAHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJEKYJISpHYIO (U3HKY, DIIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPO(PU3UKY;

(dbopMuUpOBaHHE YMEHUI NPUMEHATh TEOPETHUYECKHE 3HAHUA I OOBSCHEHUs (PU3NYECKUX
SBJICHUH B IPUPOJE U JUIS IPUHATHUS IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HH;
OCBOEHHE CIIOCOOOB PELIEHUS PA3JIMYHBIX 337a4 C SIBHO 3aJaHHOH (U3MUeCcKoil MoJeNnblo, 3a1ad,
MOJIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHUE (PU3MUECKOM MOAEIH, aJeKBATHOM YCIOBUAM
3aJauy;

[IOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB, X BJIMSHUS HAa OKPYXKAIOILYIO CPeLy;

OBJIAZICHUE METOJAMHU CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS U NPOBENEHHS  (U3NYECKUX
SKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuuy HWHPOpMaluu, ONPEeAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/laHME YCIOBUH M pa3sBUTHS YMEHHMM IPOEKTHO-HCCIIEA0BATENbCKOM, TBOPUYECKOM
NEATeIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypoBEHb) Ha YpOBHE CpEAHEro O0OIIero oOpa3oBaHUS
oTBoauTCs 142 yacoB: B 10 kimacce — 72 yacoB (2 yaca B Henemo), B 11 kmacce — 70 gacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpaMme 1o (pu3mKe nepeueHb J1a00paTOPHBIX U MPAKTUICCKUX pabOT
SBJISIETCS PEKOMEHIOBAHHBIM, YYHUTETh JelaeT BBIOOp MpoBeAeHHUS Tab0OpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX 0COOCHHOCTEH 06yqafoumx

COJEPKAHUE OBYYEHUA

10 KJIACC



Paznen 1. ®uzuka u METOAbI HAYYHOI'O MO3HAHUA

®usuka — Hayka o mpupoge. Hayunele meToapl mo3HaHus OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nyecKux siBIeHUN W mpoueccoB. Hayunbeie rumoressl. Ousznyeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITHMIT COOTBETCTBUSI.

Pons u Mmecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATUHKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBrmkeHHE. OTHOCUTEILHOCTh, MEXAaHUYECKOTo IBMKeHusa. Cucrema
otcuéra. Tpaekropus.

[lepememienue, cKOpocTh (CpemHsisi CKOPOCTh, MTIHOBEHHAs CKOPOCTB) M YCKOPECHHE

MaTepI/IaJIBHOﬁ TOYKH, X IMPOCKIHUH HAa OCH CUCTCMblI KOOpAWHAT. Crnoxenue nepeMemeHI/Iﬁ u
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsiMOJuHeiHoe nBwkeHue. ['paduxu 3aBucUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEepEMEIICHNUS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaACHHS.
KpuBonuneiinoe nBmwxeHue. JIBUKEHHE MaTepUadbHOM TOYKH [0 OKPYXHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOPOCThIO. YTIIOBasi CKOPOCTb, JIMHEWHas CKOpocThb. llepuon u

qaCToTa O6paH_ICHI/ISI. HGHTPOCTpeMI/ITeJ'IBHOG YCKOPCHHUC.

Texauueckue yCTpOﬁCTBa U TPAKTHYCCKOC MPUMCEHCHUC: CIUAOMCETP, ABUKCHUC
CHapsAA0B, HCITHBIC U peMéHHLIe nepeaadu.

Jemoncmpayuu
Mogens cuctemMbl OTCUETA, MILTIOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

Ilagenue Ten B BO3YyX€ U B pa3pCiKCHHOM IIPOCTPAHCTBC.



Habnronenue nBuxeHus Tena, OpomeHHOTo NOJ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenune yckopeHusi CBOOOHOTO MaJCHUsI.

HanpagieHnue cKOpoCTH NMPH JBMKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yueHne HepaBHOMEPHOTO ABMKEHHS C IIETBI0 ONMPEICICHISI MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOWIGHWS ~ MEXKIY  MYTSIMH, TNPOWICHHBIMH  TEJIOM 34
MOCIIeIOBaTeIbHbIE PAaBHBIE MPOMEKYTKA BpPEMEHH IIPH PABHOYCKOPEHHOM JIBM)KEHUH C
HavaJIbHON CKOPOCTHIO, PABHOI HYJIIO.

N3yuenune nBUKEHUs APUKA B BA3KOM KHUJIKOCTH.

W3yueHne nBMKEHUS Tea, OpPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnmn otHocuTensHOCTH ['anmunes. [lepBbiit 3akoH HeroToHa. MHEpIManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cuid. Bropoit 3akoH Hprotona s
MaTtepuanbHOU TOUkHU. TpeTuii 3akoH HploTOHA [1711 MaTe€pUaibHbBIX TOYEK.

3akoH BceMHupHOro TsaroteHusd. Cuna tsoxectu. [lepBas KocMuyeckasi CKOpOCTb.

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

Tpenune. Buasl TpeHus (mMokos, cKojbxeHUs, kadeHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEHUA U cuia TpeHus nokos. Koadduuuent tpenus. Cuiia conpoTUBICHUS
IIPH IBYKEHUU TeJia B )KUJKOCTH WJIH rase.

HOCTyrIaTeJ'IBHOC " BpalllaTCJIbHOC IBUKCHHUEC a0COJIIOTHO TBépI[Ol"O TCIa.

MoMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. I[lnedo cunbl. YcClIOBUS paBHOBECHS
TBEPJIOTO TeNa.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC. IIOAIIMUIIHMKH, IABHIKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jemoncmpayuu

SIBnenue nHepLUU.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOLIUX TE.
Bropoit 3akoH HeroTona.

N3mepenue cuim.



CrnosxeHue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT Jepopmaru.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUM.
CpaBHEHHUE CHUJI TPEHHUS TIOKOSI, KAUEHHSI U CKOJIBKEHUSI.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKoHbl cOXpanenusn 6 mMmexanuKe

Nmmynsc MaTepualibHON TOYKH (Tena), CUCTEMBl MaTepUalbHBIX ToueK. IMIynbc CUIlbl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAHEHMs UMITYJIbCca. PeakTHBHOE IBUKEHHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprusi MatepuajbHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEpPruu.

[ToTenumaneHas sHeprus. [loreHnuanbuas sueprus ynpyro n1eopMUPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teia BOJIM3U NOBEPXHOCTH 3eMIIH.

HOTGHHI/IEUIBHBIC N HCIIOTCHLHAJIBHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHIOUAJIBHBIX CHII C
H3MCEHECHHEM MEXaHHYSCKOM OHEPIUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPIruu.

anyrne " HCYIIPYIr'u€ CTOJIKHOBCHHA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHUYECKOE NPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEYHpPYyroro yaapa € IMNOMOIIBKO JBYX OJWHAKOBBIX HHUTAHBIX
MAassTHHUKOB.



HccnenoBanue cBs3u pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXAaHMYECKOW HHEpPruu Teina Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Moaeky/sipHas puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KHUHETUYECKON TEOPUHU U UX OTIBITHOE 000CHOBAaHHE.
bpoynoBckoe mgBwxkenue. Jduddys3us. Xapaktep ABMKEHHS ¢ B3aUMOJICHCTBUSI YaCTHIL
BemecTBa. MoJIeJTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca u pasmepsl Mosekyn. KonudecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKOW TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KHUHETHYECKOW SHEPTHH
TEeIUIOBOrO JABWKEHHMS dvactul rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. | paduueckoe mpeacTaBiIeHne H30TPOIECCOB: H30TEPMa,
M30X0pa, n3obapa.

Texuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThI, J1OKa3bIBAIOLIUE JUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoJIEKyI
OpraHMYECKUX COCAMHEHUN.

OmnbITel 10 AU GY3UN KUTKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSI.

Mogaens onbita [TepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOACHCTBUSI.
Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UJICATbHOTO T'a3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OnpeneneHHe MacCChbl BO31lyXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE H3MepeHHfI 00BEMa
KOMHAThI, JaBJICHUA U TCMIICPATYPhI BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MCKAY IMapaMCTpaMU COCTOSAHUA pA3pPCKCHHOTO Ira3a.

Tema 2. Ocnogvl mepmoounamuxu



TepmonnHamMuueckass cucrteMa. BHYTpEHHsSS JHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
ciocoObl e€ m3mMeHenus. KoiamuecTBo TemnoTel U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
HJICAIBHOTO Ta3a. Bupl Temonepenayu: TEIONPOBOAHOCTb, KOHBEKIMS, U3IIydeHUe. Y JelIbHAast
TEIUIOEMKOCTBD BelecTBa. KoM4uecTBo TEIIOThI IPU TEIUIONEpeaye.

[lonsitue 006 ammabatHOM mpormecce. IlepBblit 3akoH TepmoauHamuku. [IpuMeneHue
MIEPBOTO 3aKOHA TEPMOJIMHAMUKH K M3omponeccam. I'paduyeckas naTepnperarys paboThl rasa.

Bropoii 3akoH TepmoauHamMukyu. HeoOpaTUMOCTh TPOLIECCOB B IPUPOJIE.
TemnoBbie MamuHbl. [IpyHLIMIIBI KelicTBUS TerIOBbIX MaluH. [IpeoOpa3oBaHus 3HEprUu B
TEIUIOBbIX MamuHax. Koagdumnuent noneznoro aeiictsus teroBoil Mammubl. [ukn Kapho u

ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMBbI TEIIOIHEPTE€TUKH.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH SHEpPruu Tejla MPU COBEPLICHUH pPAOOTHI: BBUJIET MPOOKU U3
OYyTBUJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue >Qupa B JATYHHOU TpyOke MyTEM
TpeHUs (BUI€0IEMOHCTpALU).

W3menenne BHyTpeHHeH sHepruu (TemrepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 aIMabaTHOMY PAaCIIUPEHUIO BO3AyXa (OTBIT C BO3IYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIl BHYTPEHHETO CTOPAHUs, PEaKTUBHOI'O JBUTaTEIs.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne yaenbHOM TEemI0EMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Dazosvie nepexoonvl

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTEIIbHAS
BIIQXKHOCTh BO31yxa. HacklmeHHblil map. YaenpHas TeIuioTa mapooOpa3oBaHHs. 3aBUCUMOCTb
TEeMIIepaTyphbl KUTICHUS OT AaBJICHUS.

TBépnoe teno. Kpucramimueckue u amopgHbie Tena. AHM30TPOINHUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHbIE MarepHuanbl. [lnaBneHume u Kpuctaiuzanus. Y aeabHas
TeruioTa riasneHus. Cyonumanms.

VYpaBHeHHEe TEIIOBOro HanaHca.

TexHuueckre yCTpOWCTBAa M MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U IICHUXPOMETP,
KaJIOPUMETP, TEXHOJOTMM TOJYYEHHMs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTepHUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBhIIICHHBIX I1apOB.



Kurienue npu moHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

Habnronenue HarpeBaHus v IUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I/I3MepeHHe OTHOCHTCIBHOMN BIAXKHOCTH BO3ayXa.

Pazjen 4. DiekTpoamHaMuka
Tema 1. dnekmpocmamuka

DNeKTpu3ausa Tell. OJJNEeKTpUYeCKUuM 3apsa. JBa BHAAa SIEKTPUYECKHUX 3apsioB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apsnoB.  3akoH Kynona. TodeuHBll  2JIEKTpHYECKM  3apsi.
OnekTpuyeckoe mosne. Hanpsok€HHOCTh anekTpuyeckoro mnouis. [IpuHOMn cynepno3unuu

ANEKTPUYECKHUX Mosiel. JINHNN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIA.

Pabota cun oanektpocrarmueckoro mojs. [loreHmman. Pa3HOCTH  MOTEHITMANIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AIEKTPOCTATUUECKOM MoJIe. JuanexTprudeckas IpOHUIIAEMOCTb.

OnextpoéMkocTs. Konaencarop. DneKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOPA.

TexHuueckre yCTpONCTBA M IPAKTUYECKOE NPHUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB, KOHIEHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

VYeTpoiCTBO U IPUHLMIT JEHCTBUS 3JIEKTPOMETPA.

B3aunmoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUYecKas 3aluTa.

I[I/IBHCKTPI/IKI/I B SJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD SHCKTPOéMKOCTI/I IJIOCKOTO KOHACHCATOpa OT IUIoWaAu IIJIACTHUH,
pacCTosAHUA MCXKAY HUMU U HHBHGKTPHHGCKOﬁ MIPOHUTTACMOCTH.



OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 3mekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS JICKTPUUYCCKOTO TOKA. VICTOUHWKH TOKA.
Cwuia Toka. [1ocTOSIHHBII TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LETH.

DIEeKTpUYECcKoe COTIPOTHUBIICHHUE. VYnensHOE COTIPOTUBJICHUE BEIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh IEKTPHUYECKOTO TOKA.

DNEKTPOIBUKYIIAS CHJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHHMKA ToKa. 3akoH Oma st
MOJTHOM (3aMKHYTOM) d7eKTprueckoi nenu. KopoTkoe 3aMpIkaHueE.

DIEeKTpOHHAs MPOBOANMOCTh TBEPABIX METAILUIOB. 3aBUCHMOCTh COITPOTHUBIIEHUS METAJIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHAass M MpPHUMECHas MPOBOJAUMOCTH MOJYIPOBOJIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNeKTpUYeCKUi TOK B pacTBOpax M pacijiaBaX 3JIEKTPOJIUTOB. JIEKTPOJIUTHYECKAS
JccoLranus. JIEeKTPOJIN3.

DIJIEKTPUYECKHUI TOK B razax. CaMOCTOSTENIbHBIA U HECAMOCTOSITEIbHBIN pa3psa. MoaHusl.
IIma3zma.

TexHuueckne ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
HWCTOYHUKHA TOKA, SJEKTPOHArpeBaTelibHble NPHUOOPHI, 3JIEKTPOOCBETUTEIBHBIC MPHUOOPHI,
TEPMOMETpP  COTNPOTHUBJICHHUS, BAKyyMHBIH  JHUOJ, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBINM IMOJ, FalbBaHUKA.

Jlemoncmpayuu

I/ISMepeHI/IC CHJIbI TOKA U HAIIPSKCHUA.

3aBUCHMOCTD COMMPOTUBJICHUA NWJIHMHAPUYCCKHUX IMPOBOJHHUKOB OT IJHWHBI, IUIOMIAAN
MOMEPCHYHOTO CCUYCHUA U MaTCpHUaJIa.

CMemranHoe COCAMHCHHUC TPOBOJIHUKOB.

HpSIMOC HU3MCPCHUC Z-)HCKTpOI[BI/I)Kymeﬁ CHIJIBI. KOpOTKOC 3aMBbIKaHUEC TaJIbBAHUYCCKOI'O
OJICMCHTA U OICHKA BHYTPCHHCTO COIIPOTUBJICHUS.



3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.
OAHOCTOPOHHSIS MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydyeHne cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3Mepenne  BlEKTpOABHXKYIIEH CHJIBI HCTOYHMKA TOKA M €ro0  BHYTPEHHETO
COIPOTHUBIICHHS.

HaGnronenue anexkrponusa.
MexnpeamerHblie CBSI3U

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHS B 10 Kjacce OCYIIECTBISIETCS C Y4ETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJIOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Medwcnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHMUS:
SIBJICHUE, Hay4dHbId (akT, rumnore3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOPHSs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: permieHue CUCTEMbl  ypaBHEHWH, JuHEHHas (QyHKIUA, Mmapaboia,
runep6oa, ux rpaduku 1 cBOCTBa, TPUTOHOMETpUYECKHe (GYHKIIMHN: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKLUHWH Ha OCH
KOOPJMHAT, CJIOKEHUE BEKTOPOB.

buonocusn: mexannueckoe JIBIKEHUE B KMBOW mpupojae, auddysus, ocMoc, TeriooOMeH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIadyH, TEIJIOBOE PaBHOBECHE), IIEKTPUUECKUE SBJICHUS B
YKUBOU IIpUPOJIE.

Xumus: AUCKPCTHOE CTPOCHUEC BCIICCTBA, CTPOCHUEC ATOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIIpHasd Macca, TCIIJIOBBIC CBOIMCTBa TBépI[LIX TCII, JKUJIKOCTENH U ra3oB, OSJICKTPHYCCKHUC
CBOICTBa MCTAJUIOB, SJICKTPOIHUTUYCCKAA JUCCOLHAIMA, I'aJIbBaHHUKA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHUE ABWKEHHUH C UCHOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIINIMHUKH, HCHOJIb30BAaHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTaTelb BHYTPEHHErO CrOpaHus, IapoBas TypOHMHaA, OBITOBOM
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATE€pUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBI TNpUHTEp, 3JIEeKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPBI, TaJIbBAHUKA.



11 KJIACC

Pazjen 4. DiaekTpoamHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHWTHL. B3aumonelcTBUE NOCTOSHHBIX MArHUTOB. MarmuTtHoe IoJe.
Bexrop marauTHOM MHAYKUMHK. [I[pyHIUD Cyneprno3uuuy MarHUTHBIX OJIeH. JINHUKM MarHUTHOM
nHAykuuy. KapTuHa TuHUI MarHUTHOW MHAYKIUU OJISE HOCTOSTHHBIX MarHUTOB.

MaruutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuHa AMHMHA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO IMPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3anumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna JlopeHma, e€ MoAyab W HampaBlieHHE. JI[BUKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SIBneHue 9NEKTPOMarHUTHOM WHAYKHUU. [lOTOK BEKTOpa MAarHUTHOM HWHIYKIIHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu dapanes.

BuxpeBoe snexkTpuyeckoe moje. DNEKTPOABIKYIIAs CUiIa HHIYKIUH B IMPOBOJHHKE,
JBUKYIIEMCS IOCTYMATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTD. SIBJICHUE CAMOMHIYKIIMH. DJICKTPOIBIKYIIAS CHUJIA CAMOWHTYKIIHH.
DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPHUMCHCHHUC: IIOCTOSAHHBIC MArHUTHI,
QJICKTPOMArHUTHI, JICKTPOABUI'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL, THAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM IIOJIEM.
JIMHUM MHIYKIIMA MarHUTHOTO MOJIS.
B3aumoneiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.



SIBneHue MEeKTPOMarHUTHOM UHAYKIIVH.
IIpaBuiio Jlenna.

3aBHUCHUMOCTh BHCKTpOI[BI/I)KyIlIefI CUJIBI MHAYKIOHUKU OT CKOPOCTU U3MCHCHUS MArHUTHOTO
IIOTOKAa.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHrne MarHuTHOTO TIOJIST KATYIITKA C TOKOM.

HccnenoBanue NeHCTBUS MMOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBIIEHUS 2JI€KTPOMArHATHOM MHIYKIIUH.

Pa3pea 5. Koje6anus 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazHumHvle Koae0anus

KonebatenpHast cucrema. CBoOOgHBIE MexaHWYEeCKHE KosieObaHus. [apMoHHWUeckue
konebanus. Ilepwon, wactora, ammmmtyga W ¢asza kojeOanuii. [IpyKWHHBIH MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuil. [IpeBpamienue sHepruu
MIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJeOaHUS B HICATBHOM
KoJeOaTeIbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU U  DIIEKTPOMATrHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpe.

HpeﬂCTaBHeHI/Ie 0 3aTyXarmux KoJIeOaHMSIX. BBIHy)K,Z[eHHBIe MeXaHUYEeCKHe KoJieOaHus.
Pe3onanc. BBIHY)KIICHHBIG QJICKTPOMArHUTHBIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTH MNEPEMCHHOI'O TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHHC CUJIbl TOKA U HAIIPSIKCHHA.

Tpanchopmarop. [IpousBojcTBO, mepenaya M HOTPEOICHUE DIIEKTPUUYECKONW SHEPTHH.
DKOJIOTMYECKME PHUCKH TPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHCHOJIb30BaHUSA

QJICKTPOOHEPTUU B MMOBCEIHEBHOM JKU3HU.

Texauueckue yCTpOﬁCTBa U TPAKTUYCCKOC IPUMCHCHUC!: SHGKTpI/ILIeCKI/Iﬁ 3BOHOK,
reHepaTop NEPpEMEHHOT'O TOKA, JIMHUHU 3JICKTPOIICpEaAa.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojebaTenbHONW CHCTEMBI (MPYXKUHHBIA WK MaTeMaTHYECKUN
MasiTHUK).



Habmoienue 3aTyxarommx KoaeOaHui.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
Habmonenue pe3onanca.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcmworpaMmsl — (3aBUCMMOCTH  CUJIBI  TOKAa M HANpsSOKEHUsT OT BPEMEHM) JUId
AIIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKM WHIYKTMBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIepelauH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCHMOCTH NEPUOJIAa MaJbIX KOJIEOaHU Irpy3a HA HUTH OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKa B I€MM M3 IOCIEAO0BATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60 IHbL

MexaHn4eckre BOJIHBI, YCIOBUS pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BosHbl. [lomepeunsle W mpojaosibHble BOJHBL. HWHTepdepeHuus u nudpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUS U3IYYCHUS S3JICKTPOMArHUTHBIX BOJIH. B3anMuas
opueHTanus BekTopoB E, B, V B anexkrpomarnutHoi BojHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HHUE, IMpeioMIIeHHue, Noispusanus, audpakius, uHrepdpepenuus. CKopocTh

QJICKTPOMArduTHLIX BOJIH.

[llkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMeHEHHE 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIUIIBI paAOCBA3U U TeNeBUACHUS. Paguonokarus.

DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaIOUIEH Cpeibl.

TexHuyeckrue yCTpPOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: MY3BIKAIbHBIE WHCTPYMEHTHI,
yIBTPa3ByKOBAasl JUArHOCTUKA B TEXHMKE U MEIWILIMHE, pajgap, pPaauoONpUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

06pa3OBaHI/IC H PpacClpoOCTPaHCHUC MTONICPCUHBIX U NTPOJOJIbHBIX BOJIH.



Konebumomieecs: Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.
Habmonenue naTepdepeHnn U JuPpakinid MEXaHHIECKUX BOJIH.
3BYKOBOW PE30HAHC.

HaGnronenue cCBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C AaMIUIUTYIOM W YacTOTOU
KOJIeOaHU.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)XCHHE, MPEJIOMIICHHE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamMonnHelHOE pacpOCTpaHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyud cBeta. ToueyHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pa’keHUN B IJIOCKOM
3epKaiie.

[Ipenomiienne cBeta. 3aKOHBI TpeEIOMIIEHUsS cBeTa. AOCOMIOTHBIM  TIOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yrojl MOJHOTO BHYTPEHHErO
OTpaKCHHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceeta. L[BerT.

CoOuparoriue ¥ pacceuBaroiiye JWH3bL. ToHkas smH3a. DOKyCHOE pacCcTOsHUE U
OonTHYECKas cuiia TOHKOU JMH3BIL. [locTpoeHne n3o0pakeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. Popmysia TOHKOH JIMH3bI. Y BEJIMYEHHUE, JABAEMOE JIUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas omntuka. WuTtepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOIOICHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX

KOI'CpCHTHBLIX HCTOYHHUKOB.

Hudpakuuss cera. JudpakuuoHHas pemiérka. YciIoBue HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TpH MaIECHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

HOJ'ISIpI/IBaI_II/IH CBCTa.

Texauueckue yCTpOﬁCTBa U IIPAKTHYCCKOC INPHUMCEHCHUC: OUYKH, IJIyIIa, (l)OToaHHapaT,
HpOGKI_[I/IOHHHﬁ arrmapar, MHKPOCKOII, TEJICCKOII, BOJIOKOHHAA OIITHKa, I[I/I(I)paKI_II/IOHHaH
peméTKa, MOJIAPOU .

Jlemoncmpayuu

[IpsiMonuHeitHOE paclpoCTpaHEeHHe, OTpaKeHHE M IpeloMieHue cBera. Onruyeckue
pUOOPHL.



[TonHoe BHyTpeHHEE oTpaxeHue. MoJienb CBETOBOA.
HccnenoBanue cBOWCTB N300pakKeHUM B JIMH3AX.
Monenu MUKpOCKOIIa, TEIECKOIIA.

Habnronenue naTepdepeHnnn cpera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[TonyueHue cniekTpa ¢ HOMOIIbIO PU3MBI.
[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienNAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panunl TPUMEHUMOCTH KJIACCHYECKON MexaHWkH. IlocTymaTel crHeruanbHONH TEOpPHH
OTHOCHTEIILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BakKyyMme, IIPUHIUII
OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.

9Heer$[ " UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBs13b MaccCHI ¢ BHCpFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ 4aCTHUIbI. BHCPFI/IH IIOKO4.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmuol kearnmoeoii onmuxu

®otonsl. ®opmyna [Inanka cBsi3u SHEpPruu (HOTOHA C €0 YACTOTOH. DHEPrHUsl U UMITYIIBC
¢dorona.



OtkpeiTue u wucciaenoBanue Qotordpdexra. Ombitet  A. I'. CrosneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitnmteitHa st potoaddekra. «KpacHas rpanuna» poroaddexra.

Hasnenue ceera. Onbithl [1. H. Jlebenena.

XHUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: (POTOodIeMeHT, (OTONATIHK,
COJIHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactur. [lmanerapHas
Mojenb atoma. [loctynarel bopa. M3nyuenue u mormiomenne GOTOHOB MPHU MEPEXOJie aToma ¢

OJHOTO YpPOBHSI »HEpruv Ha Jpyrod. Buabl crektpoB. CHEKTp YpPOBHEH SHEpruM aroma
BOJIOPO/JIA.

BonHoBsie cBolicTBa yactull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM ayann3M.
CrioHTaHHOE U BBIHYKICHHOE U3ITy4CHHE.

Texnuueckre yCTpOHCTBAa U TMPAKTUYECKOE MPUMEHEHHE: CIEKTPalIbHBIA aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBHI, JIOKa3bIBAOLINE CJI0’KHOCTh CTPOCHUS sanapa. OTtkpbiTHE
panmoaxktuBHOCTH. OmBbITE Pe3epdopaa mo onpeneneHuio cocraBa paioakKTUBHOTO M3IIyYCHHS.
CoiictBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OtkpsiTHE IPOTOHA U HeliTpoHa. HykimonHas monens sipa ['eitizenoepra—Banenko. 3apsi
sanapa. MaccoBoe uncio sazapa. M3oromnst.

Anbda-pacniaa. DICKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-uznydeHue. 3aKOH
pazMoOaKTHBHOTO pacraja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.
SAnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiii  peaktop. Tepmosaepubiii cunTe3. IlpoGieMbl W TNEPCNEKTUBBI  SIEPHON
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThl IEPHOI SHEPTreTHUKU.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Meto 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUII.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTHHBI MHpa.

TexHuyeckre ycTpoHCTBa U MPAKTHUYECKOE MPUMEHEHHE: TO3MMETP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi boMOa.

Jlemoncmpayuu
CuéTYrK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM GoTorpadusim).

Paspen 8. DiiemeHTBI ACTPOHOMMH U ACTPOPUZUKH

OTansl pa3sBUTHA  ACTPOHOMMHU. HpI/IKHa,I[HOG H  MHUPOBO33PCHYCCKOC 3HAYCHUC
ACTPOHOMHUM.

Bupg 3BE€3m1H0T0 HeOa. CO3BC3I[I/I$I, SAPKHUC 3Bé3,ZLLI, IUIAHCTBI, UX BUIUMOC IBUKCHUC.

ConHeuHas cucTeMa.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHeprun ConHua W 3BE34. 3BE3IBL, UX
OCHOBHBIE XapaKTepUCTUKHU. JMarpamma «CHEKTpaJbHBI KIAacC — CBETUMOCTBY». 3BE3/bI
TJIaBHOM MOCJIENOBAaTEIBHOCTH. 3aBHCUMOCTh «Macca — CBETHMMOCTBY JUISI 3BE3] TJIaBHOM
MOCJEeI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOJItoLMK COJIHLIA U 3BE3]. DTaNbl )KU3HU 3BE3]L.



Muneunsiii [Iyts — Hama [ManakTuka. [lonoxenue u nemwxenue Connua B ['anakruke. Tumst
ranakTuk. Paguoranaktuku u kBasapsl. UEpHbIE ObIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenmennoil. 3akon Xa00ma. Pasberanme ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe usinyyeHue.

Macrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepewénneie npoOieMbl acTpOHOMUH.
Yuenuueckue nabnrooenus

Habntonenuss HeBOOPYKEHHBIM TJIa30M C MCHOJB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
I OMMPEACIICHUS TTOJIOKCHUS HeOECHBIX 0OHLEKTOB Ha KOHKPCTHYIO AaTy: OCHOBHBLIC CO3BE31UA
CeBepHOro noiymapus 1 sipkue 3BE3/bl.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.
Oo6o0maruiee NOBTOPEHKE

Ponp ¢u3umku M acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMATBHOU W
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKM W acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pOJb (U3HUECKO Teopud B (OPMUPOBAHUU
MPEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 Kimacce ocymecTBiseTrcs ¢ y4éTom
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Meoswcnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHMUS:
SIBJICHUE, HaydHbId (akT, rumnore3a, (uU3MYEcKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pPEIICHUC CHCTCMbI ypaBHCHI/II‘/'I, TPUT'OHOMCTPUYCCKHUC (I)YHKI_[I/II/IZ CHHYC,
KOCHUHYC, TAHI'CHC, KOTAHT'CHC, OCHOBHOC TPUTOHOMCTPHUYCCKOC TOXKACCTBO, BCKTOPbBI H HUX
IIpOCKIHWHN Ha OCH KOOPpJAUHAT, CJIOKCHUC BCKTOPOB, IIPOHU3BOAHLIC 3JICMCHTAPHBIX (1)YHKLII/II7I,
IIpU3HAKHU HOI[O6I/IH TPEYIr'OJIbHUKOB, OTIPCACIICHUC TUIOIIAAN IIJIOCKUX (I)I/Il"yp u 00béMa Tell.

Buonocus: OJICKTPUYCCKHUEC ABJICHHUA B JKHBOM npuponae, KoJieOaTelIbHbIE JABHOKCHHA B
JKHMBOH npupoac, ONTHUYCCKHUC ABJICHUS B JKHUBOM npupone, JIeNCTBUE paauanii Ha XUBLBIC
OpraHHu3MBlI.

Xumus: CTPOCHUC AaTOMOB U MOJICKYJ, KPUCTAJUIMYCCKAA CTPYKTYypa TBépI[LIX TCI,
MCXaHU3MBbI 06pa30BaHI/I}I KpI/ICTaHHH‘leCKOﬁ peH_IéTKI/I, CHGKTpaHLHLIﬁ aHaJIn3.

TI'eozpaghus: MarHuTHBIE TOMIOCA 3€MJIH, 3aJIe)KM MAarHUTHBIX pyl, (GoTochEéMKa 3eMHON
MIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUH.



Texnonoeus: TMHUKM ~ DJIEKTpOIepenad, TIeHEpaTop  INEPEMEHHOrO0  TOKa,  JJIEKTPOIBUTaTElNb,
UHAYKIMOHHAS Ieub, pajap, PaJUoONpHEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKIUOHHBII
anmnapar, BOJIOKOHHAs ONTHKA, COTHEUHAas OaTapes.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHMUSA

OcBoenne ydeObHoro mpenmera «®PusuKa» Ha YpOBHE CpPEIHEro oOIIero oOpa3oBaHUs
(6a30BBIIT  ypOBEHB) JOKHO  OOECHEYUTHh  JIOCTIDKCHHE  CIEAYIOIMHMX  JUYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3YIIBTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHEBIE pPE3YIbTAaThl OCBOCHUSA yqe6H0r0 nmpeamMeTa «Duzukay JOJDKHBI OTpPaXaTb
TOTOBHOCTh M CIOCOOHOCTH O0YYarOIIMXCs PYKOBOICTBOBATHCH C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHCHTAIM, ITO3WTHUBHBIX BHYTPEHHHX
yOCKICHUH, COOTBETCTBYIOIIUX  TPAIAMIIMOHHBIM  IIEHHOCTSAM  POCCHICKOTO  OOIIEeCTBa,
PAaCIIUpPEHNE KHU3HCHHOTO OTBITA W OTBITA JESTCIBHOCTH B TPOIECCE PEATM3al[ii OCHOBHBIX
HAIpaBJICHUI BOCITUTATEIBHOMN EATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIHUTAHHUS:

C(bOpMI/IpOBaHHOCTI) Fpa)I(,HaHCKOI;'I IIO3NIIHUHU 06yqa101ueroc>1 KaK aKTHMBHOIO H
OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_ICCTBa;

MPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUCCKMX T'YMAHHUCTHYECKUX M JIEMOKPATHUYECKHUX
LICHHOCTE;

TOTOBHOCTb BE€CTU COBMECTHYI OCATCIIBHOCTL B HHTEPECAX TI'PAKAAHCKOI'O 06H_IGCTB8.,
Y4aCTBOBATH B CAMOYIIPABJICHUHU B 06p830BaTeHLHOﬁ OpraHru3anmu,

YMCHHC B3aMMOJCHCTBOBATh C COIUAJIbHBIMU HHCTUTYTaMH B COOTBCTCTBHUU C HUX
q)YHKI_[I/ISIMI/I W HAa3HAYCHUECM,

TOTOBHOCTb K TYMaHUTapHOMN M BOJIOHTEPCKOU IEATEIBHOCTH;
2) IaTPHOTHYECKOT0 BOCTIHTAHUSA:
c(OPMHUPOBAHHOCTh POCCUHCKOM IpakTaHCKOW MIEHTUYHOCTH, MATPUOTU3MA;

HOEHHOCTHOC OTHOIICHHUEC K TOCYAAPCTBCHHLIM CHMBOJIAM, JOCTHIKCHUAM pOCCI/II\/'ICKI/IX
yLIéHLIX B o0jacTu (bHSHKH U TCXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTh OIICHHWBATh CUTYAIMIO U NPHHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICH
Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH Y4EHOTO;

OCO3HAHKE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIETO;
4)3CTeTHYEeCKOT0 BOCTIMTAHUS

DCTETUYECKOE OTHOIIECHHUE K MUY, BKJIIOYas SCTETUKY HAYyYHOI'O TBOPYECTBA, IIPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy10BOT0 BOCIIMTAHUSI:
WHTEpEC K pa3audHbIM cdepaMm TpoPecCHOHATBLHON JesSTeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiei

po¢eCcCuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3UKH HA
MPOTSHKEHUU BCEH )KU3HU;

6) 3K0JIOrHYeCcKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYphl, OCO3HAHWE TJOOATBHOTO XapakTepa
AKOJIOTUYECKHUX TTPOoOIIeM;

IJIAaHUPOBAHUE W OCYIIECTBJICHUE JIEUCTBUUA B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1eJIed YCTOMYHUBOTO Pa3BUTHA YEIIOBEUECTBA;

pacliupC€HUE OIblTa OCATCIbHOCTHU JKOJIOTHYECKOM HAIIpaBJICHHOCTH Ha OCHOBEC
HMEIOIIUXCS 3HAHUH 110 (1)I/I3I/IK6;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(OpPMUPOBAHHOCT  MHUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BuTUs HU3HMUECKON HAYKH;

OCO3HAaHHUC IICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTH B IMMPOLECCE U3YUYCHUA (1)I/ISI/IKI/I
OCYIICCTBJIATDH MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHAWNBUAYAJIbHO U B T'PYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBEpPCcaIbHbIC YUeOHbIE JeHCTBUSA

Ba3oBble jJornueckue aeiicTBUA:



CaMOCTOSITEJIBHO (OPMYIUPOBaTh M aKTyaJIM3UpOBaTh IMPOOJIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONPpCACIIATD LCIN ACATCIIBHOCTH, 3alaBaTh MapaMCTPbl U KPUTCPUU UX JOCTUKCHUS,
BBIABJIATD 3aKOHOMCPHOCTHU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)H31/IT-ICCKI/IX SIBJICHUAX,

pa3pabaTbIBaTh IUIaH PEIICHHs TPOOIEMBI ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepUATbHBIX
Y HEMATEepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh W BBHIMOJHATH pPabdOTy B YCJIOBHSX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.
ba3oBbie HCCIea0BaTEC/IbCKHUE )IeﬁCTBHﬂ:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYEBBIMU TOHSITHSIMH M METOJaMU (HU3HUECKOMN
HayKH;

BJIQJICTh HABBIKAMHU Y4E€OHO-UCCIIEIOBATEILCKOW U MPOSKTHON AEATEIBHOCTH B 001acTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4d
(bU3NIECKOTO COAEPIKaHUs, MPUMEHEHHIO PA3IMYHBIX METOAI0OB TIO3HAHMS,

BIIQJICTh BUIAMHU JIESATEIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYallUsX, B TOM 4YHCIE TIpU
CO3/IaHUU Y4EOHBIX TPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITh TIPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/lady, BBIJIBHUIaTh
TUIOTEe3y €€ peIICHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHUI,

3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

AHAJIIM3UPOBATD MOJIYYCHHBIC B XOAC€ PCHICHUS 3ala4Uu PpE3YJIbTAThbl, KPUTUYCCKHU OLICHNBATDH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTh U (bOpMy.]'II/IPOBaTB COOCTBEHHEIE 3aJa4u B O6paSOBaTeHBHOﬁ JACATCIBHOCTH, B TOM
YHUCJIC IIPpU U3YUCHUU (1)I/ISI/IKI/I;

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATH HpHO6pCTéHHI:II>i OIIBIT,

YMETH IIEPEHOCUTH 3HAHUA T10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1acTh KHU3HECACATCIBHOCTHU,
YMCETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IMIPECAMETHBIX O6J'IaCTeI\/‘I;

BbIIBUT'aTb HOBBIC UJICH, ITPCJIAraTb OPUTHHAJIBHBIC TOAXOAbI U PCIICHUS

CTaBHUTb HpO6JICMLI " 3ala4u, JOMMYCKAOIMNUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanueii:



BJIAICTh HABBIKAMHU TIOJIYYCHUS I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHud U3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIISITH IIOMCK, aHAJIW3, CHUCTEMATH3aLUI0 U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJB30BAaTh CpCACTBA I/IH(I)OpMaIII/IOHHBIX N KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI B
pPCIICHMU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOIICHI/ICM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

co3faBaThb TEKCThl (DU3MUECKOTO COJEp)KaHHWA B pa3lnyHbIX (QopmaTax ¢ y4€ToM

Ha3HaueHus: HHQopMalMM M LENEeBOW ayAUTOpPUM, BbIOMpas ONTHUMalbHYIO (opmy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:
OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PU3UKHU M BO BHEYPOUHOM AEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PCHHSI C HCIIOJB30BAHHEM S3BIKOBBIX
CPE/ICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYaJIbHON PaOOTHI;

BBIOMpATh TEMaTUKy U METOJAbl COBMECTHBIX IEMCTBHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

INpUHUMATb LCJIH COBMECTHOH ACATCIIBHOCTH, OPraHU30BBIBATH KW KOOPAWMHHUPOBATH
HeﬁCTBHH no e€ JOCTHXKCHHUIO: COCTaBJISTH IIJIaH ﬂeﬁCTBHﬁ, pacpeacisitb pojn C y‘IéTOM

MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIa/Ia M KaXKJIOTO YYaCTHHKA KOMAaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaraTb HOBBIC IIPOCKTBI, OLUCHHMBATH HJACHU C IIO3MIHMHM HOBHU3HBI, OPUI'MHAJIBHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHUC B PA3JIMUYHBIX CUTyallUAaX,
MPpOSABJIATE TBOPYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIIMATHUBHBIM.

PeryasitTuBHbIe YHMBepcaJIbHbIe yUeOHbIe NelicTBUS

Camoopranmn3anus:



CaMOCTOSITEIIbHO OCYIIECTBJISITh TO3HABATEIbHYIO JESATEIBHOCTh B 00JacTH (U3MKU U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJad, IUIAH
BBITMIOJIHEHUSI TMPAKTHUECKOW pabOThl € y4ETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha CeOsI OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO OHPYIUIMH B 00JacTh  (U3HKH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JaBaTb OLCHKY HOBBIM CUTyallMAM, BHOCHUTH KOPPCKTUBBEI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBUEC PEIYJILTATOB LECJISAM;

BJIaJIETh HABbIKAMU MO3HABATEIbHOW peduieKCHH KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBHIA
Y MBICTUTEINIbHBIX IIPOLECCOB, UX PE3YJIbTaTOB M OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nmpornecce n0oCTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (PU3UKE IS
YPOBHSI CpeIHEro o01ero o0pa3oBaHus y oOy4yaroUuXcs COBEPIICHCTBYETCS SMOIMOHATBHBIN

HWHTCIIJICKT, Hpe,unonarafouu/lﬁ C(i)OpMI/IpOBaHHOCTBZ

CaMOCO3HaHM1s, BKIHOYArOIIero CIIOCOOHOCTH TTOHUMAaTh CBOE OMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHA COOCTBEHHOM AMOIIMOHAJILHOM C(l)epbl, OBITH YBCPCHHLIM B ce6e;

CaMOpCTYJIIMPOBAaHU, BKJIIOYAromicro CaMOKOHTPOJIb, YMCHUC IIpUHUMATDH
OTBETCTBEHHOCTh 3a CBOE INOBCACHUC, CIIOCOOHOCTh ananTUupoBaTbCd K SMONUOHAJIBHBIM
HU3MCHCHUSAM U IIPOABIIATH I' I/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHYTpeHHeﬁ MOTHBAILIUH, BKJIIOYAIOIIEH CTPECMJICHUC K JOCTHKCHHIO HCIIN U YCIICXY,
ONTUMU3M, MTHUIIUATUBHOCTL, YMCHHC JIENICTBOBATh UCXOJS U3 CBOUX BO3MO)KHOCTCI>1;



SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh INOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUYUTBIBATh €TO MPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBHICTpAMBATh OTHOILEHUS C IPYTUMHU
JIOAbMU, 3200 THTbHCS, IPOSBIISTH UHTEPEC U pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koHniy oOyuenus B 10 kJiacce npeameTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUaIOUINXCA YMEHUI:

JIEMOHCTPUPOBATh HA MpHMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
eATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPaHUIIBI MPUMEHEHMS] U3Y4EHHBIX (QU3WYECKUX MOJejei: MarepuaibHas
TOYKa, WHEpIUAIbHAs CUCTeMa OTCYETA, aOCOJIOTHO TBEPJIOE TENIO, WACATBHBIA Ta3, MOJICIH
CTPOCHUS Ta30B, KHJIKOCTEH M TBEPABIX TEJ, TOUCYHBIH DJICKTPUYCCKHHA 3apsj MPU PEHICHUU
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (HU3UYECKUE SBJICHHS (MPOIECCh) M OOBSCHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHM CTPOCHHUSI BEIIECTBA M AJICKTPOIMHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMaJeHUE Tel,
JIBIDKEHUE 110 OKPY)KHOCTH, WHEpIHs, B3auMojeicTBue Tei, auddy3us, OpOyHOBCKOE
JIBMDKEHUE, CTPOCHHUE XHUAKOCTCH M TBEPIBIX Tell, M3MEHEHHE O00bEMa Ten NMpH HarpeBaHUU
(OXJTaXICHUH ), TETUIOBOE PAaBHOBECHUE, MCIIApEHHE, KOHICHCAINS, TUTABJICHHE, KPUCTAIUTH3AIINS,
KUTICHHUE, BIAXXHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHWU B 3aKPBITOM
COCyJie, CBs3b MEXKIY MapaMeTpaMH COCTOSIHHS Ta3a B HW30MPOLECCax, AJICKTPHU3AIUs Tell,
B3aMMO/ICHCTBHUE 3aPs/IOB;

ONHCBIBATh MCXAaHHUYCCKOC IABUKCHUC, HCIIOJIb3Y: (I)I/ISI/I‘IGCKI/IG BCIIMYMHBI: KOOpAWHATA,
IIyTh, IMCPEMCHICHUC, CKOPOCTh, YCKOPCHHUEC, MacCCa TECjd, CUJia, UMITYJIbC TCJId, KUHCTUYCCKAsA
OHCPIrusA, IMNMOTCHLHAJBbHASA OJHEPIuUus, MCXaHHUYCCKasa pa60Ta, MCXaHHUYCCKasd MOIIHOCTb; IIpU
OIIMCAHHMU IIPABUIIBHO TPAKTOBATb (1)H3HHGCKHﬁ CMBICJI HUCIIOJIB3YEMbBIX BCIWYHUH, HUX
0003HAYEHHS U CAWHUNIIBI, HAXOOUTH (I)OpMy.]'ILI, CBA3BIBAOMIUC TAHHYHRO Q)HSHHGCKYIO BCJIIMYUHY
C ApYIrMMHU BCIIMYNHAMU,

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SBJICHMS, WCIIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBaJApaTU4Has CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsS 3Heprus, pabora raza, K03(QQUIMEHT I0JIE3HOTO JEHCTBHUS TEIJIOBOTO
JIBUTATEIIs; IPU ONMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICT MCIIOIB3YEMbIX BEIUYHH,
ux OoOO3HAYEHMs] W €IUHMIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEIIMYIMHY C IPYTUMH BEJIMYNHAM;



ONMCBIBATHL HU3YUYCHHBIC JJICKTPUYCCKUC CBOIICTBa BCHICCTBA U DJICKTPHUUYCCKUC ABJICHUS
(porieccsl), UCHOJB3YS (PU3UUECKUE BETUYMHBL AIIEKTPUUYECKHNA 3apsijl, dJIEKTPUUECKOE IOJIE,
HaHpH)KéHHOCTB moJjrs1, MOTCHIHAJI, Pa3sHOCTb IIOTCHLOUAIOB, IIpW OIHWCAHUKW TPaBUIIbBHO
TPAKTOBATb (1)I/ISI/I‘ICCKI/II71 CMBICJI HCIOJIb3YCMbIX BCJIHWYHH, HX o0o3HaueHU U CAUHUIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

aHATM3UPOBATh (PU3MUYECKHE TPOLECCH M SIBICHHS, WCIONB3YS (U3NUYECKHE 3aKOHBI U
MPUHLMIBL 3aKOH BceMHupHOro TsaroreHus, |, Il u 11l 3akons HploToHa, 3aKOH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAHEHUS MMITYJIbCca, IPUHLHUII CYHEPIO3ULIUN CUJI, TIPUHIUIT
paBHONpPABUSI HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBSA3b CpPEAHEH KHUHETHUYECKOW HSHEPruM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOrO 3apsaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUILIbI, 00JACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI AEUCTBUS MAlllMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nanyaTth yCIOBHS MX O€30M1aCHOTO MCIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATE OSKCIECPUMCEHTBI 110 HMCCICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX M3MEpPEeHHH, mpu 3TOM  (OpPMYyIUPOBATH
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0)KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (OPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSMbIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs U HCIOJb30BaTh WM3BECTHBIE METOIbl OLCHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOIY4YEHHOM
3aBUCHUMOCTH (PHU3MYECKMX BEJIMYMH B BHAE TaOnul © TpaduKoB, JAeiaTb BBIBOJABI 10
pe3yibTaTaM HcCle0BaHMUs;

coOnrofath mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBAaHUI B paMKax
y4eOHOTO0 HJKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BaHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYA0BAHNUS;

peuIaThb paC‘IéTHHC 3aga4yu C SBHO 3a,I[aHHOI7I (I)HSH‘ICCKOﬁ MOJCIIbKO, HCIIOJIB3YS
(1)I/ISI/ILICCKI/IC 3aKOHBI U IIPUHIIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHUS 3adavUn BBI6I/IpaTL q)HSquCKyIO
MOACIIb, BBIACIATH (1)I/I3I/I‘IGCKI/IG BCINYHNHBI H Q)OpMYHBI, HeO6XOI[I/IMI>IC s eé peuicHus,
IIpOBOAUTDH paC‘IéTBI " OLCHUBATH PCAJIbHOCTD INOJTYYCHHOI'O 3HAYCHU A CI)PI?»H‘ICCKOﬁ BCINYHNHBI,

peuraTb KauCCTBCHHBIC 3aJla4r: BBICTPAMBATHL JIOTHYCECKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOPOI\/’I Ha U3YUCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SIBJICHUS,

HCIIOJIb30BATL IIpU  PCHICHUU y‘le6HBIX 3alady COBPCMCHHbLIC I/IH(i)OpMaI_II/IOHHBIC
TEXHOJIOTUU JIAA TOUHCKA, CTPYKTYPUPOBAHUA, HHTCPIIPETAOUU U IIPCACTABIICHUA yqe6H0171 )51
HaquO'HOHYHHpHOﬁ I/IHCI)OpMaI_II/II/I, nonyquHoﬁ U3 PA3IMYHbIX HMCTOYHUKOB, KPUTHUYCCKHU
AHAJIU3UPOBATH MTOJIY4aCMYIO I/IH(I)OpMaI_[I/IIO;

MPUBOANTH MPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;



UCIIOJIb30BATh TEOPETUYECKUE 3HaHMS 1O (HU3MKE B TOBCEIHCBHOW IKHM3HU JUIA
oOecrieyeHns 6e30MaCHOCTH MPH 0OpaIeHUN ¢ TPUOOPAMH U TEXHHUECKUMH YCTPONUCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIIONCHHS HOPM KOJIOTHUECKOTO TIOBECHUS B OKpYXKAIoIIel cpeze;

paboTath B rpymiie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
TPYIIBL, PpAlMOHAIBHO paclpeneNiaTh OOS3aHHOCTH U  IUIAHUPOBATh JICATENLHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHUKOB TI'PYIIIBI B
pellIeHre paccMaTpUBAaEMON MTPOOIIEMBI.

K koHiy oOyuenus B 11 kJiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
JeSITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOU KapTHHBI MUDA;

YUUTHIBATh TPaHUIBI MPUMEHEHUS M3YyYeHHbIX (U3UUECKUX MOJeNel: TOUYeUHBIN
JNEKTPUYECKUHN 3aps], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sJ€pHAas MOJENb aToMa,
HYKJIOHHAsl MOJI€Ib aTOMHOTO s]Ipa MPH pelieHny GU3NIecKux 3a1ay;

pacrio3HaBaTh (HU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH WX HA OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA W KBAHTOBOW (DPM3HMKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XAMUYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsil,
AIIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejroMiieHue, uHTepdepeHnus, audpaknuus W TOJNSApU3alUs CBETa, MIHCIEPCUsT CBETa,
dhoTornekrpuueckuii 3¢ dexT (hororddekT), cBeToBOE NaBlieHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! U UCKYCCTBEHHAS PaTHOAKTUBHOCTH;

OTHCHIBATh M3y4YCHHBIE CBOICTBA BEILECTBA (DJICKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SIBICHUS (TPOILIECCHI),
UCoJIb3ysl (U3NYECKUE BEIMYMHBI: DSJICKTPUUYECKUM 3apsj, Cuila TOKa, DJIEKTPHUUECKOe
HaMpsLKEHUe, IIEKTPUYECKOe COPOTUBIICHUE, PA3HOCTh MOTEHIUANIOB, JIEKTPOABMKYIIAS CHUIA,
paboTa ToKa, MHAYKIMS MarHUTHOro mojs, cuia Ammepa, cuia JlopeHra, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TMOJIeH, MEpUoJ W 4YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojebaHui, (QOKyCHOE pacCTOSIHME€ M ONTHYECKash CHUiia JUH3bI, NMPHU OINHUCAHUU MPABUIBHO
TpakToBaTh (UINYECKUI CMBICT MCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS] M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

ONMCBHIBATH M3y4YEHHBbIE KBAHTOBBIC SIBJICHMS M TPOLECCHI, HCHOJIb3YS (PU3HMUECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBETa, DHEPTUs U
uMIynbc (OTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPAaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJNB3YeMbIX BEJIMYMH, HUX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIWYMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

AHAJIIU3UPOBATH (I)I/I3I/I‘ICCKI/IC mponecCbl M SABJICHUA, HCIIOJIb3Yd (1)H31/II-ICCKI/IC 3aKOHBI H
NPUHOMIIBI: 3aKOH OMa, 3aKOHBI TOCJICAOBATCIBHOIO W MapaJlJICJIbHOTO COCAWHCHUA



IIPOBOJHUKOB, 3aKkOH JDkoyms—JIeHnma, 3akOH  3JIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
NPSIMOJIMHEHHOTO PACIpOCTPAaHEHHUS CBETa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME DOWHIITEHHa A (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpPAaHEHMS UMIIYJbCa, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHS
MaccoBOI0 4HCJa, MOCTylaThl bopa, 3aKOH paJiMOAKTUBHOIO pacmajga, IpU 3TOM pas3jinyaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;

ONpCACIIAThL HAIIPAaBJIICHUC BCKTOpAa MHAYKIHWHW MAardiMTHOI'O IIOJIA IPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBIINIOJIHATE SKCHCPUMCHTBI 110 HMCCICIO0BAHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM TNPAMBIX W KOCBEHHBIX HW3MEpEHUW: 1pu 3IToM  (OpMYyIUpPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSAMbIE M KOCBEHHblE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU OSTOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHHS U HCIOJIb30BaTh HM3BECTHBIE METOJII OLEHKHU
MTOTPEITHOCTEN U3MEPEHUN;

HCCTEA0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMYUH C MCTIOJIB30BAHUEM TIPSIMBIX H3MEPEHUM:
IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTATHl MOJTYYEHHOUH 3aBUCHUMOCTH
¢buznyecKkux BeNWYMH B BUAE Tabnull U TpapuKOB, JAeiaThb BBIBOABI IO pe3yabTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUI B paMKax
y4eOHOTO0 3KCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JEATENbHOCTH  C
HCI0JIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHHUS;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (DU3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHBI U NMPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (U3NUYECKYIO
MOJENb, BBIACIATh (U3UYECKUE BEIUYUHBI M (OpPMYJbl, HEOOXOAWMBbIE M €€ pelleHHs,
MIPOBOJUTH PACUYEThI U OLICHUBATh PEAIIbHOCTH MOJyYEHHOTO 3HaYeHUsI PU3NUECKON BEIHUMHBI,

peuiaTh KaduC€CTBCHHBIC 3aJladr: BBICTPAMBATHL JIOTHYCECKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U q)HSI/I‘leCKI/Ie SIBJICHUA,

HCIIOJIb30BAaTh IIpU  PCIICHUHA y‘Ie6HbIX 3aJa4 COBPCMCHHLIC I/IH(bOpMaI_II/IOHHbIC
TEXHOJIOTUU JIAA TOUCKA, CTPYKTYPUPOBAHHA, HHTCPIIPETAIUU U IIPCACTABIICHUA yqe6H0171 n
HaquO'HOHYHHpHOﬁ I/IHCI)OpMaI_II/II/I, nonyquHoﬁ U3 PA3JIMYHbIX HMCTOYHUKOB, KPUTHUYCCKHU
AHAJIIM3UPOBATD MOJIYYaCMYHO I/IHq)OpMaI_II/IIO;

OOBACHATH IIPUHIUITBL JeNCTBUA MalllrH, HpI/I60pOB N TCXHUYCCKHUX YCTpOI\/’ICTB, pa3invaTb
YCJIOBHUSA UX 0€30I1aCHOT0 UCITOJIb30BaHUS B MOBCEIHEBHOM KU3HU,

MPUBOANUTH MPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;



UCIIOJIb30BATh TEOPETUYECKUE 3HaHMS 1O (HU3MKE B TOBCEIHCBHOW IKHM3HU JUIA
oOecrieyeHns 6€30MAaCHOCTH MPHU OOPALCHUN C TPUOOPAMH U TEXHHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIMIOACHHS HOPM 9KOJOTHYECKOTO TIOBECHHS B OKPYXKAIOLIEH cpene;

paboTath B rpymiie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
IPYNIbl, pAlUOHAJIBHO pacHpelesaTh OOA3aHHOCTH U IJIAHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHUKOB TI'PYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

INVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne ydeOHoro mpenmera «®Pu3mKa» Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs
(6a30BBIII  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHKEHHE  CIECAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTeIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHS y4eOHOro mpemmera «Du3uka» OKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaroNIuXCsi PyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHCHTAIMi, IMO3UTHBHBIX BHYTPECHHHX
yOeXKIEHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimpeHue XU3HEHHOTO OIbITa M OTbITa JIEATEILHOCTH B IMPOLECCE peau3allii OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIBHON JCITEIIPHOCTH, B TOM YUCIIC B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

C(bOpMI/IpOBaHHOCTI) FpaH(HaHCKOﬁ O33N 06yqa10meroc>1 KaK aKTHMBHOIO H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H.I€CTB8.;

MPUHATHE TPAJAULHUOHHBIX OOIIEYETOBEYECKHMX T'YMAHUCTHUECKUX M JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTb BCCTH COBMCCTHYIO HCATCIIBHOCTb B HHTEPCCAX TI'PAKAAHCKOI'O O6H_ICCTBa,
Y4aCTBOBATH B CAMOYIIPABJICHUU B 06pa3013aTenLH0171 OpraHu3aluun,

YMCHHC B3aHMOJECUCTBOBaTh C COIIHAIBLHBIMH HHCTUTYTaMH B COOTBCTCTBHUU C HUX
(I)YHKI_[I/IHMI/I N Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKOM EATENBHOCTH;
2) NIATPHOTHYECKOT0 BOCTIMTAHHUS:

C(bOpMHpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)i(IlaHCKOﬁ UACHTUYHOCTH, TIAaTPUOTU3MA,



[EHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSM POCCHHCKUX
y4E€HBIX B 001aCTH (PU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OIICHHWBATH CUTYAIMIO W NPHHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICH
Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH Y4EHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;
4)3CTeTHYECKOT0 BOCTIMTAHUS

OCTETUYECKOE OTHOLICHUE K MHUPY, BKIIIO4Yasi 3CTETUKY HAYYHOT'O TBOPYECTBA, IIPUCYILETO
¢bu3nueckoi HayKe;

5) Tpy10BOr0 BOCIIMTAHUSI:
WHTEpEC K pa3IuvYHbIM cdepaM TpoPecCHOHATBLHON IeATEIHPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOM W TEXHHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymyiiein

po¢eCCuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMUIO U caM00Opa30BaHUIO B 00JacTH (U3MKU HA
MPOTSKEHUU BCEH )KU3HU;

6) IKOJIOTHYECKOT0 BOCTTUTAHUS S

c(OpPMUPOBAHHOCTh IKOJIOTMYECKON KYyJIbTYphl, OCO3HaHUE TJI00AJHLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IIAaHUPOBAHUE M OCYHICCTBJICHUC HCﬁCTBHﬁ B Opr>K3IOH.I€I’I Cp€ac Ha OCHOBEC 3HaHUsA
ueneﬁ YCTOI;'I‘IHBOFO Pa3BHUTHA YC€JIOBCUECTBA,

pacliupC€Hu€ OIblTa ACATCIBHOCTHU 9KOJIOTHYECKOM HaITpaBJICHHOCTU Ha OCHOBC
HMCIOIIHUXCA 3HAHUH 110 (1)I/IBI/IK6;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMSI:

chOpPMUPOBAHHOCT,  MHUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUS HU3NUECKON HAYKH;

OCO3HAaHUC NCHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUS (1)I/I3I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTE MHANBUAYAJIbHO U B T'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbDI



Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
Ba3oBble Jornuyeckue aeiicTBUA:

CaMOCTOSITEJIBHO (OPMYIMPOBAaTh U aKTYaJlM3UpOBATh IPOOIEMy, paccMaTpuBarh ¢
BCECTOPOHHE;

ONPpCACIIATD LUCIIN ACATCIIBHOCTH, 3aJaBaTh MapaMCTPbl U KPUTCPUU UX JOCTHUIKCHUS,
BBIABJIATD 3aKOHOMCPHOCTU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)H31/IT-ICCKI/IX SIBJICHUAX,

paspabaThIBaTh IJIaH PEIICHUs MPoOIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMATEepUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIIBTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBHIMOJHATH pPadOTy B YCJIOBHSIX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOC MBIIIIJICHUEC ITPU PCIICHNUHN )KU3HCHHBIX HpO6J'IeM.
ba3oBbie HCCIea0BaTEC/IbCKHUE )IeﬁCTBHﬂ:

BJIQJIETh HAay4YHON TEPMHUHOJIOTHEH, KJIIOYEBHIMU MOHSTUSMH U MeToJaMu (U3HUECKOMN
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEILCKOW U MPOCKTHOM JEATEILHOCTH B OOJIACTH
(GU3UKH, CIOCOOHOCTHIO i TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB pEIIeHHs 3a1a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BUIAMHU JIEATCIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHUTYaIMsX, B TOM YHCIE MpPH
CO3/ITaHUHU Y4EOHBIX IPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJW3UpOBaTh 3a/ady, BBIJIBHUIaTh
TUIOTe3y €€ pelICHHs, HAXOJUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,

3a1aBaThb IMapaMCTPbl U KPUTCPUU PCIICHUA;

AHAJIIM3UPOBATD MOJIYYCHHBIC B XOAC€ PCHICHUS 3ala4Uu pE3YJIbTAThbl, KPUTHUYCCKN OLICHNBATDH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON NESATEIBHOCTH, B TOM
qucie MpU U3y4eHUH (PU3MKH;

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATH HpHO6pCTéHHI:II>i OIIBIT,
YMCTh IIEPCHOCUTL 3HAHUA T10 (I)I/ISI/IKG B IPAKTUYCCKYIO 00J1acTh KHU3HCACATCIIBHOCTH,
YMCTb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX MIPECAMCETHBIX O6J18.CTCI>1;

BbIIBUT'aTb HOBBIC UJICHU, IPpCAJIaraTb OPUTHHAJIBHBIC IMTIOAXOAbI U PCIICHU,



CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.
Pabora c undopmanueii:

BJIQJICTh HABBIKAMH TOJXy4eHHs] WHPOpMAMK (U3UUECKOTO COJEPKAHUSA M3 WCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUl0 U
MHTEPIPETAIHNIO HHPOPMAIIMK PA3TUYHBIX BHJIOB U ()OPM TIPE/ICTABICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIO0JIb30BAaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1ad C COONI0/IEHuEM
TpeOOBaHUN SPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEHUs, TPABOBBIX U
TUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€301aCHOCTH;

co3faBaThb TEKCThl (DU3MUECKOTO COJEp)KaHHWA B pa3lnyHbIX (QopmaTax ¢ y4€ToM

Ha3HayeHus: WHQopManMW U LENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIpe/ICTaBICHUS U BU3yaIH3aIiH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:
OCYILIECTBIIATh OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM 1€ATEIBbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(DIMKTHBIX CUTYAllMH U CMATYaTh KOH(MIUKTHI;

pa3BépHYTO U JIOTUYHO H3jlaraTb CBOIO TOYKY 3pC€HHA C HCIIOJIB30BAHHUEM SA3BIKOBBIX
CpCACTB;

IIOHUMATh U UCIIOJIB30BATh IIPECUMYIIICCTBA KOM&HI[HOIZ n HHHHBHHY&HBHOﬁ pa6OTBI;

BBIOMpPATh TEMaTUKy U METOAbl COBMECTHBIX IEMCTBHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

IIpUHUMATb LCJIU COBMECTHOM ACATCIIbHOCTH, OPraHu30BbIBATbL MU KOOPAUWHHUPOBATH
JercTBUSA MO €€ JOCTHXKEHHIO: COCTaBJSIThH IIJIaH ﬂeﬁCTBHﬁ, pacpeacisite pojin C y‘IéTOM
MHEHUM Y4aCTHHKOB, 06CY)KI[aTB PE3yJIbTAaThL COBMECTHOM pa6OTBI;

OLICHUBAaTh Ka4eCTBO CBOETO BKJIAJa M KaXJI0T0 YYaCTHMKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTBI, OLCHUBATL HUIACU C TMO3UMIMU HOBHU3HLI, OPUTHMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYMMOCTH;

OCYIICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHUC B PA3JIMUHBIX CHUTyallUAaX,
MPpOSABJIATE TBOPYCCTBO U B006pa)KCHI/IC, OBITH MHUIMAaTUBHBIM.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS
CaMoopraHmauuﬂ:

CaMOCTOSITEIIbHO OCYIIECTBJISTh TO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISIBIISTH MTPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 32/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACYETHBIX M KA4E€CTBEHHBIX 3aJad, IUIAH
BBIIIOJIHEHUS] TPAKTUYECKOM paboThl ¢ YYETOM HMEIOLIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JIeNaTh OCO3HAHHBIM BBIOODP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYIUIMH B 00JacTH  (U3HKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJVICKT:

JaBaTb OLCHKY HOBBIM CUTyallMAM, BHOCHUTH KOPPCKTUBBEI B JACATCIBHOCTH, OLICHUBATH
COOTBECTCTBUEC PEIYJILTATOB LECJISAM;

BJIaJIETh HABBIKAMU MO3HABATEIbHOU peduieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHIA
Y MBICTUTEIIbHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCI0JIb30BaTh MPUEMBI pepIieKCHU IJIs1 OLIEHKH CUTYallld, BEIOOPa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B mporecce noCTIKeHUsT TUYHOCTHBIX PE3YNIbTaTOB OCBOCHHUS MPOTPAMMEI MO (PU3UKE IS
YPOBHsI CpeJHEro oOmiero oopa3oBaHus y 0Oy4yarOUIMXCsl COBEPIICHCTBYETCS AMOLMOHAIBHBIHN

HWHTCIIJICKT, Hpe,unonarafouu/lﬁ C(i)OpMI/IpOBaHHOCTBZ

CaMOCO3HaHMs, BKIIOYAromiero CIIOCOOHOCTH TTOHUMAaTh CBOE OMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHUA COOCTBEHHOM AMOIIMOHAJIFHOM C(I)epbl, OBITH YBCPCHHLIM B CC6C;



CaMOpCTyJIMPpOBaHUs, BKJIIOYArO1i€ro CaMOKOHTPOJIb, YMCHUC MMpUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBCACHUC, CIIOCOOHOCTh aaanTUupoBaTbCd K SMONUMOHAJIBbHBIM
HU3MCHCHUAM U IPOSABIIATH I‘I/I6KOCTB, OBITE OTKPBITBIM HOBOMY,

BHYTPEHHEl MOTHMBAlLlMM, BKJIIOYAIOUIEH CTpPEMJIEHHME K JOCTHKEHHIO LI U YCIEXY,
ONTUMM3M, UHULIUATUBHOCTh, YMEHUE JIEUCTBOBATh UCXO/1sl U3 CBOMX BO3MOXHOCTEH;

OMIIaTHUH, BKHIOanOHICﬁ CIIOCOOHOCTh ITOHHMATh OMOIMOHAJIBHOC COCTOAHUC JOPYI'UX,
YUUTBIBATh €ro npu OCymeCTBICHUN O6HICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTHMMH
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiatbh KOHQIUKTHL.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kJiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOYUaAIOUIUXCS YMEHUIA:

JNEMOHCTPUPOBATh HA MpHUMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
HAyYHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIeITEIILHOCTH JIFOJICH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YyYCHHBIX (PU3MUECKUX MOJeNell: MaTepuanbHast
TOYKa, MHEepUHUalIbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH HJIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3auay;

paciio3HaBaTb (I)I/I?)I/I‘ICCKI/IC SABJICHUA (npoueccm) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
MCXaHUKH, MOJ'IGKy.]'IHpHO-KHHGTH‘IGCKOfI TECOpHUU CTPOCHHA BCHICCTBA U OJICKTPOJUMHAMHKHU!
PaBHOMEPHOEC MU PABHOYCKOPCHHOC HpHMOHHHefIHOG ABHKCHUC, CBO60,I[HO€ naacHuc TCIi,
ABUXKXCHUC II0 OKPYXHOCTH, UWHEpUMUI, B3aUMOJACUCTBHE TCII, I[I/I(b(by3I/I$I, 6pOYHOBCK06
JABUIKCHHUC, CTPOCHHUC )I(I/I,I[KOCTeﬁ n TBépI[LIX TC1, U3MCHCHHUC 00BéMma Ten IIpu Harp€BaHuU
(OX.]'IEI)KI[CHI/II/I), TCIJIOBOC PABHOBCCUC, UCIIAPCHUC, KOHACHCALUA, IIJIaBJICHUC, KPHUCTAJJIN3allus,
KHIICHUC, BJIAJKHOCTH BO31yXd, IHOBBIHNICHUC HABJICHHA I'a3a IPU €ro HA'pCBaHHWU B 3daKPbLITOM
COCyleC, CBA3b MCXKAY HapaMeTpaMH COCTOAHHUA Ta3a B HM30IIPOLECCAX, IJICKTPpU3ANUA TEII,
B3aHMOJICHCTBUE 3apA10B,

ONMCBHIBATh MEXAaHUYECKOE ABMIKEHHE, UCHOJb3ysd (U3UUECKHE BEIMYMHBI: KOOPAMHATA,
yTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHila, UMITYJIbC TeJjla, KMHETHYeCKas
SHEprus, MNOTEHIHaJbHas SHEprusi, MexXaHudeckas paboTa, MEXaHWYeCKas MOIIHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI MCIOJB3YEMBIX BEIMYUH, HX
0003HaYeHHSI U €JMHHUIIBI, HAXOAUTh (POPMYJIBI, CBSA3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEINYMHY
C APYTUMH BEIIMYNHAMH,

ONHCBbIBATL HM3YYCHHBIC TCIIJIOBBIC CBOICTBA TE€I U TEIUIOBEIC SABJICHUS, MUCIIOJIb3Yyd
(1)I/I3I/ILICCKI/IC BCJIIMYHHBI: MHABJICHUC Ta3d, TEMIICpaTypad, CPCAHAA KHUHCTUYCCKAsA OHCPIrus



Xa0THYECKOTO JIBMIKEHHSI MOJICKYJ, CpEIHEKBAJpaTHYHas CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TETUIOTHI, BHYTPEHHSISI dHEPrusi, padoTra ras3a, KOd(QQHUIHUEHT IOJIE3HOTO JCHCTBHUS TEIJIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWS W EIUHMLBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UIECKYIO
BEJIMYUHY C JPYTUMH BETUUYNHAM;

OINMCBIBATb HU3YUYCHHBIC JJICKTPHUYCCKUC CBOIICTBa BCIICCTBA M OJJICKTPHUYCCKUC SABJICHUA
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaHpﬂ)KéHHOCTI) moJjrsA, MOTCHHOHAJI, Pa3sHOCTb IIOTCHLOUAJIOB, IIpW OIHWCAHUKW HPaBUIIbBHO
TPAKTOBATb (1)H3H‘-I€CKPII>1 CMBICII HCIIOJIB3YCMbBIX BCJIWYHH, HUX o0Oo3HaueHust M CAUHUIbI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BETHYNHAMH;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECChl U SBJIEHUS, UCHOJIb3yd (QU3NYECKHE 3aKOHBI U
MPUHIMIBL 3aKOH BceMHpHOro TsaroteHus, |, Il u 1l 3akonsl HploToHa, 3aKOH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! MUMITYJIbCca, IPUHLIUI CYNEPIIO3UIINY CUII, TIPUHIUIT
paBHOMNpPABUSI HHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIFOTHOM TeMIepaTypoil, MepBbld 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOr0 3apsaa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBHIPA’KEHUE U YCIOBUS (TpaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

O0OBSACHATH OCHOBHBIE MIPUHIIMIIBI JEHCTBHS MAIlIUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3anyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJTHATh JKCIIEPHUMEHTBHI IO WCCIEIOBAHHUIO (DU3MYECKUX SIBICHHA W TPOIIECCOB C
UCTIOJb30BAHUEM  TIPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIUPOBATH
npobseMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MPSAMbIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUs M MCIOJb30BaTh H3BECTHBIE METOJbI OLIEHKU
MOrPEITHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEXAy PU3NUECKHUMH BEIIMYUHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpEeHul, TMpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOIY4YEHHOI
3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHAE TaOmuI M rpaduKoB, JeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCleOBaHMUS;

CO6J'IIOI[aTI> IIpaBuJIa 0e30macHOro Tpyda IIpyu HNPOBCACHUU HUCCIEIOBAaHUN B paMKax
yqe6Horo OKCIICpUMCHTA, y‘le6HO'I/ICCH€I[0BaTCJ'ILCKOI71 n HpOCKTHOﬁ JACATCIIBHOCTH C
HCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n J1a6opaTopHoro O60py,Z[OBaHI/IH;

peuiaTtb paC‘{éTHLIe 3aJJauyd ¢ SBHO 3aJaHHOH (1)I/I3I/I‘{eCKOI7I MOJCJIbIO, HCIIOJIB3YS
(I)I/ISI/ILICCKI/IC 3aKOHBI U TIPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHUS 3alavuun BBI6I/IpaTL (I)I/ISI/ILIGCKyIO
MOJCIIb, BBIACIIATH (1)I/I3I/I‘IGCKI/IC BCIIMYHUHBI H (I)OpMy.]'ILI, HCO6XOI[I/IMBIe I e€ peuicHus,
IIpOBOAUTD paCIIéTBI 1 OICHUBATH PCAJIIBHOCTD MMOJIYYCHHOT'O 3HAYCHU A (1)H3H“ICCKOI\/’I BCJIIMYHHEI,

peuiaTh KauCCTBCHHBIC 3aJladr: BBICTPAMBATL JIOTHYCCKHU HCIIPOTHBOPCYHUBYIO LCIIOYKY
paCCY)K,Z[eHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IC SIBJICHUA,

UCIOJb30BaTh TMPU PEHIEHUH Y4eOHBIX 3aJad COBpPEMEHHble HH(POPMAalMOHHbIE
TEXHOJIOTUHU JUI TIOMCKA, CTPYKTYPHUPOBAHHUS, MHTEPHpPETAlMM M IPeJCTaBIeHHUs y4yeOHOH u



HAyYHO-TIOMYJISAPHONH WHGOpPMAITUH, MOJIYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYCCKU
aHAJIM3UPOBATH MOJyIaeMyI0 HH()OPMAITHUIO;

MPUBOANTH NMPUMEPHI BKJIaJ]a POCCHMCKUX M 3apyOEKHBIX YUYEHBIX-(PU3HKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

HCIIOJIB30BAaTh TCOPCTUUCCKHUEC 3HAHUA 110 (I)I/I3I/IK€ B HOBCGI{HCBHOﬁ KHU3HU JJIA
oOecrieyeHns O€30MACHOCTH MPHU OOPALIEHUHU C TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHMS 3[0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpene;

paboTaTh B rpyIIIE C BBHIIOJHEHUEM PA3JIMUHbIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacHpenesiaTh OOf3aHHOCTH U IUJIAaHUPOBAaTh JCSTEJNBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJl KAKJOTO M3 YYACTHUKOB T'PYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K koHnmy oOyuenus B 11 kJiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh HA MpHMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeATeNbHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHULIBI TNPUMEHEHHS] U3YyYCHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
AIIEKTPUYECKHUM 3apsii, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO Apa MpH pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUE SIBIICHHs (IPOIIECCHI) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKasi MPOBOAMMOCTB, TEIIOBOE, CBETOBOE,
XAMUYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsil,
AIIEKTPOMATrHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejoMieHue, uHTepdepeHnus, audpaknuus W TOJSApU3alUs CBETa, JHMCIEPCUS CBETa,
doToanekrpuueckuii 3¢pdekT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M UCKYCCTBEHHAS PAIMOAKTUBHOCTH;

OTHCHIBATh M3yYCHHBIC CBOICTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIICHUS (IIPOLIECCHI),
UCTONIb3YS (U3NYECKUE BEIMYMHBI: DSJCKTPUUYECKUIM 3apsij, CHilIa TOKa, OJIIEKTPUYECKOE
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUANIOB, 3JIEKTPOABIKYIIAsl CUIIA,
paboTa TOKa, MHIYKLMS MarHUTHOTO MoJisd, cwia Amnepa, cwia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, Mepuo] M 4YacToTa KojeOaHUU B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B MpOllecce FapMOHUYECKUX JIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWJIa JMH3bI, MPU OMNUCAHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETMUUHAMU;

ONHUCBIBATL H3YUYCHHBIC KBAHTOBBIC SBJICHUA W IPOLCCCHI, HCIOJIb3YA (I)I/ISI/I‘-ICCKI/IG
BCJIMYUHBI: CKOPOCTL 3JICKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI W YaCTOTa CBETA, SHCPIruiad H
HUMITYJIBC (I)OTOHa, nepuoa nmnoJjypacmnaga, SHEPIrUuA CBA3W ATOMHBIX SAACP, HPU OINMMCAHUHA



NPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJIB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME AAHHYIO (DU3UYECKYIO0 BEIUYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYHCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PM3MUYECKHE TMPOLECCHl M SIBICHHS, WCHOJIB3YS (U3NYECKUE 3aKOHBI U
npuHOUOBL:  3ak0oH OMa, 3aKOHBI TIOCIEJOBAaTeNbHOTO W HApaJUICIbHOTO  COCIMHEHUS
IIPOBOJHUKOB, 3akOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMarHWTHOM  MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacCIpOCTPaHEHHUS CBETa, 3aKOHBI OTPAXEHHS CBETA, 3aKOHBI MPEIOMIICHHS
CBETa, ypaBHEHHE OWHIITEHHA [UIsi (oTodPdeKTa, 3aKOH COXpPAHCHHS JHEPIHH, 3aKOH
COXpaHEHHS HWMIYJIbCA, 3aKOH COXPAaHEHHsS OSJIEKTPHYECKOTO 3apsiaa, 3aKOH COXpaHEHUs
MaccoBOTO 4YHCla, MOCTylaThl bopa, 3akoH pajMoOaKTHBHOTO pacraja, IMpH 3TOM pa3inyarh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE W YCIOBHS (TPaHUIHL,
001acTi) IPUMEHUMOCTH;

ONpCACIIATh HAIPAaBJIICHHUEC BCKTOpAa MHAYKIHWHW MArHvMTHOI'O IIOJISA MPOBOAHHKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH M OITUCHIBATh N300pakeHHe, Co3aBaeMOe TNIOCKUM 3€pKaioM, TOHKOH JINH30H;

BBINIOJIHATE OSKCIECPUMCEHTBI 110 HMCCICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U mponeccoB €
UCIIOJIb30BAHMEM  MPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynupoBaTh
npobseMy/3ajadyy W THUIOTE3y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSAMbIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU STOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M MHCIOJIb30BaThb W3BECTHBIE METOIbI OICHKHU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PM3MUYECKUX BEIMYUH C UCIOJIB30BaHUEM MPSMBIX U3MEPEHHI:
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOUN 3aBUCHUMOCTH
¢buznyecKkux BeIWYMH B BHUAE TaOMUIl M TrpauKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
UCCIIeIOBAHUS;

CO6J'IIOI[aTB IIpaBuJIa 0e30macHoOTo Tpyda IIpH IIPOBCACHUU PICCJIC,HOB&HHI;'I B paMKax
yqe6Horo OKCIICPUMCHTA, yqe6H0-Hccnez[0BaTenLc1<0171 n HpOCKTHOfI JACATCIIBHOCTH C
HCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n J1a6opaTopHoro O60py,HOBaHI/I$I;

peuIaThb paC‘IéTHHC 3aga4yu C SBHO 3a,I[aHHOI7I (I)HSH‘ICCKOﬁ MOJCIIbIO, HUCIIOJIb3YA
(1)I/ISI/ILICCKI/IC 3aKOHBI U IIPUHIIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHUS 3aavyUn BBI6I/IpaTL q)HSquCKyIO
MOACIIb, BBIACIATH (1)I/I3I/I‘IGCKI/IG BCINYHNHBI H q)OpMy.]'ILI, HCO6XOI[I/IMBIC s e€ pecHus,
IIpOBOAUTDH paC‘IéTBI " OLCHUBATH PCAJIbHOCTD INOJTYUYCHHOI'O 3HAYCHUA CI)PI?»H‘ICCKOﬁ BCINYHNHBI,

peuraTb KauC€CTBCHHBIC 3aJa4n: BBICTPAMBATL JIOTHYCCKHU HCIMPOTHBOPCUYHUBYHO LICIIOYKY
paCCY)KI[eHI/Iﬁ C OHOPOI\/’I Ha U3YUCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/IIIGCKI/IG SABJICHUA,

HCIIOJIb30BATL IIpU  PCHICHUU y‘le6HBIX 3alady COBPCMCHHbLIC I/IH(i)OpMaI_II/IOHHBIC
TEXHOJIOTUU JIA TOUCKA, CTPYKTYPUPOBAHHA, HUHTCPHIPCTAIUU W TPCACTABJICHUA yqe6H0171 u
HaquO-HOHYHHpHOﬁ I/IH(I)OpMaI_II/II/I, HO.IIy‘-ICHHOfI U3 PA3JIMYHBIX HMCTOYHUKOB, KPUTHUYCCKHU
AHAJIU3UPOBATH MOJIY4aCMYHO I/IH(I)OpMaI_II/IIO;

OOBSCHATH IMPUHIUITBL JeicTBUA MallHrH, HpI/I60pOB N TCXHUYCCKHX YCTpOﬁCTB, pa3iinviaThb
YCJIOBHUSA UX 0€30I1aCHOT0 MCIIOJIb30BaHUS B IMOBCEAHEBHOM KHU3HH,



MPUBOANTH NPUMEPHI BKJIAZA POCCHUCKUX M 3apyOEkKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HaHMS 1O (U3MKE B TOBCEIHEBHOW IKHM3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OPAILCHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbsl M COOIIOCHHS HOPM 9KOJIOTHUECKOTO TIOBEICHUS B OKpYXKAIoIIei cpeze;

paboTaTh B rpyIIIE C BBHIIOJHEHUEM PA3JIMYHbIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYyNIbl, PAlUOHAIBHO pacHpeleNsiTh OOA3aHHOCTM U IJIAHUPOBATh JESITENbHOCTb B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHUKOB TI'PYIIIBI B
pelIeHre paccMaTpUBaEeMON MTPOOIIEMBI.
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