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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke 0a30BOT0 YpPOBHSI Ha YpOBHE CPEIHEr0o OOLIEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOU mporpammsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c¢ yu€toM (eaepaabHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHIIEMIIIMK TIpernojiaBanus yuyeOoHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHU3aUIX Poccuiickon Odenepanuu, peanu3yrommx OCHOBHEIE
oOpazoBarebHbIE MPOTPAMMBI.

Copepxanne mnporpamMmbl 1Mo (U3MKE HANpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOy4daromuxcs 10—11 kmaccoB npu 00ydeHun
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IIEATEIbHOCTHOTO MOJIX0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedboanusmM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJbTaTaM OOy4EHHMs, a TAKKE
YUUTHIBAET HEOOXOAMMOCTh pEaJU3alMi MEXIPEAMETHBIX CBs3€l (U3UKH C
€CTECTBEHHO-HAYYHbIMH Y4Y€OHBIMHU IIpeIMETaMU. B Hell onpenensroTcsi OCHOBHbBIE
e u3ydeHus: (GU3MKU Ha YPOBHE CPEAHEro o01iero oopa3oBaHus, MIIaHUPyEeMbIe
pe3yibTaThl  OCBOEHHUs Kypca (DU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma no pusmKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCIIE TPEAMETHBIE PE3YJIbTATHI IO T01aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojgaM o0ydeHusl.

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOIBI, BBICTyHas B
KauyecTBe y4eOHOro MpeaAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpyxatromeM Mupe. LLIkoapHbIN Kype GU3UKH — CUCTEMOOOPA3yOIINNA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHHUMA, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
¢buszmueckoit reorpadumert w actpoHomueil. Vcmonmb3oBaHME W AKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
NOJIyYEHHs] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM W Apyrux. M3yuenue
(u3MKN BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYUYHOM KapTUHBI
Mupa oOywaroumxcs, B (OpMHUpOBAHUE YMEHUN MNPUMEHSITh HAYYHBIA METOJ
MO3HAHUS MIPU BHINOJHEHUN UMHU YUYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca pu3uKu JU1sl ypOBHS CpEeTHEr0 OOLIEro 00pa3oBaHus MOJ0KEH
PAI UAEH, KOTOPbIE MOYKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3leioB (PM3HMKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOMN (DU3UKHU.



Hoesn eenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
¢dbopMupoBaHHE TMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(buU3HKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 3KOJIOTUYECKUMU MPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce busuku rnpeanonaraet 3HakoMCTBO
C IIUPOKUM KPYrOM TE€XHMUECKHUX U TEXHOJIOTMUECKUX IMPUIOKEHUH U3Yy4YEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEICTBOM BBEIEHUS 3IIEMEHTOB
COJIEp)KaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH M TEXHOJOIMM, a Takke 00CYXIeHHUs
po0JIEM PALMOHATIBHOTO IPUPOIOIOIB30BAHUS U HKOJIOTHYECKOI 0€30IMaCHOCTH.

CTep>KHEBBIMU JJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus SBISAIOTCS (pusmueckue Teopun ((PpopmMUpoOBaHUE MPEACTABICHUN O
CTPYKTyp€ HOCTpPOEHUsl (PU3NUYECKOI TeopuH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PAaHULIAX TPUMEHUMOCTH
TEOPHI, V151 OIMUCAHMSI €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIN MOAX0 B Kypce (PM3UKHU pealln3yeTcsl Mpexse
BCEro 3a CYET OPraHM3alMU SKCIEPUMEHTAIBHON JESATEIbHOCTH O0YyYaroLIuXCs.
Jis 6a30BOro ypoBHs Kypca (PU3UKU — 3TO UCIIOIb30BAHUE CUCTEMBI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a0OPaTOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no (¢u3uke OObETUHEHBI B OOLIMI CIHCOK YYCHHMUECKHUX MPAKTUYECKHX padoT.
Boigenenue B yka3aHHOM MepedyHe Ja0OpaTOPHBIX padoT, MPOBOAUMBIX MJis
KOHTPOJIS U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOIrO IMpolecca
UCXO/sl U3 OCOOEHHOCTEN IJIAHUPOBAaHUS M OCHaleHUs KabuHera ¢usuku. Ilpu
3TOM 00€CHeYnBaeTCsl OBJAJEHUE OOYYalOIIMMHCSI YMEHUSMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHHUsI, HCCIEAOBAHUSA 3aBUCUMOCTEH (U3NYECKUX BEIHYMH U
ITIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAEISETCS PELIEHUIO paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM AJIs pacu€THBIX 334 IPUOPUTETOM SIBJIIOTCS 337a4u C SBHO 33JaHHOU
¢bu3nueckoil MOJENbl0, TMO3BOJSIIOIINE NPUMEHSTh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK M MHTETPUPYS 3HAHUSA W3
pa3HbIX pa3nenoB. i1 KaueCTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKaHUs (U3NYECKUX SIBJICHUI M TNPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM A1 CHUTyalUd HPaKTHKO-
OpPUEHTHPOBAHHOI'O XapakTepa.



B cootBetctBun ¢ TpedoBanusimu @I'OC COO k MaTepranbHO-TEXHUUECKOMY
oOecnieueHnI0 y4eOHOro mporecca 06a30BbId ypoOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero ooOmero oOpa3OBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MNPEIMETHOIO
KaOuHeTa (PU3MKU WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAy4YHOIro IUKiIa. B kabuHere (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyIOBaHWE JUIsl BBITIOJHEHWS YKa3aHHBIX B TPOrpaMme IO
¢bu3MKe YIeHHUECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIMOHHOE 000pYTI0BAaHHE.

JleMoHCTpanimoHHOEe  0OopyAoBaHHe (OpMHpPYEeTCSI B COOTBETCTBHH C
NPUHIAIIOM MHUHHMAJIBHOW JIOCTATOYHOCTH M OOECIeurMBaeT IMOCTAHOBKY
NEPEYNCIICHHBIX B TIporpaMMe Mo (M3HKE KIIOUYEBBIX JEMOHCTpAIi IS
WCCIICIOBAHMS  M3yYaeMbIX  SIBIGHWA W  TMPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe 000OpyJOBaHHE IS YYCHUYECKUX NPAKTHUECKUX paboT
dbopMupyeTcss B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCs B pacyére
OTHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TeMaTHdecKre KOMIUICKTHI
1a00paTOpPHOTO OOOPYAOBAHUS JOJDKHBI OBITh TIOCTPOEHBI HA KOMILUIEKCHOM
WCIIOJIH30BAaHUN AHAJIOTOBBIX M NU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPHUTEIHLHBIX CUCTEM B BUJIE IIU(PPOBBIX JTA00paATOPHUHA.

OCHOBHBIMU TIENIIMU U3Y4YeHUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaloUIMXCi K HAYYHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUIN O HAYYHOM METOJIe TIO3HAHMS U (POpPMHUpPOBAHUE
MCCIICZIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (hopMHpoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHHUs: OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (dopmupoBaHHE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
(bu3MUYECKUX 3HAHUH U HAYYHBIX JI0KA3aTEeIbCTB;

e (opMupoBaHuE TPEACTABICHUA O POJIM (UIUKU ISl PA3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTkeHne 3THX lenel 00ecreunBaeTCsl pelieHneM CIEeIyIOMNX 3a1a4 B

nporecce u3y4eHus Kypca GU3NKU Ha yPOBHE CpeHETo 001ero oopa3oBaHus:

e MpPHOOPETEHHE CUCTEMBI 3HAHUM 00 OOIIUX PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsX, BKJIIOYAsS MEXaHUKY, MOJICKYJSPHYIO (HU3UKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DM3HUKY M SJIEMEHTHI aCTPO(DU3HKY;

e (opmupoBaHHE YMEHHI TPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBsiCHEHUsSI (PU3MYECKUX SBJICHWA B TPUPOJAE H JJIA TPUHATHUA
NPAaKTHYECKUX PEIICHHI B TOBCETHEBHOM JKU3HH,



e OCBOCHHE CIOCOOOB pEIIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
busznueckoil Mojenblo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOATEIbHOE
co3anue (HPU3NIECKOi MOJIENHU, aIeKBaTHON yCIIOBUSM 3a/auu;

e TMOHMMaHHUE (UUYECKUX OCHOB M MPHUHIMUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS HAa OKPYKAIOILYIO
cpeny;

e OBJIQJICHUE METOJAMHU CaMOCTOATEIBHOTO IUIAHWUPOBAHUS U MPOBEICHUS
(bu3MYeCKuX SKCIEPUMEHTOB, aHajdu3a W MHTEpHperauudd uHbOopMaIuu,
onpeaereHus J0CTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM AJisi pPa3BUTHUS YMEHUIN MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obpazoBaHust oTBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJEI0), B
11 xnacce — 68 "yacoB (2 yaca B HEJIEIIIO).

[Ipennaraembiii B mporpamMMe 1O (PU3HMKE TMEpeueHb Ja0OpaTOPHBIX M
MPAKTUYECKUX Pa0OT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTEIh JEJAeT BBIOOD
MPOBEJCHUS] JTA0OPAaTOPHBIX pabOT M OMNBITOB C YYETOM HMHAUBUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMNXCS.



COILEPKAHUE OBYUYEHUA
10 KITACC

Paszpnen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHMA

@dusnka — Hayka o mpupone. HaydHble METOABI IO3HAHUS OKPYIKAKOIIETO
mupa. PoJsib 3kcriepumMenTa v TEOpUH B POLECCE ITO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nUecKUx SBICHUN U mporeccoB. HaydHble rUMOTE3bI.
duzuyeckne 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecro ¢uszuku B (HOpMHUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHaznoroBsle W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JABUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MNPOEKIMU HA OCH CUCTEMbl KOOpPAHMHAT.
CiioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PpPaBHOYCKOpPEHHOE MpsMOJMHEHOe nBHkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOpPEHHUs, MyTHU U NEepEeMEUICHUS
MaTepUaIbHON TOYKHU OT BPEMEHHU.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUS.

KpuBonuneiiHoe nBmxenue. J[BmkeHne MaTepruaibHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAS CKOPOCTb.
[Tepuon n wactora obparmieHus. [{enTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBW)KEHHUE CHAPSAIOB, LICMTHBIE U PEMEHHBIE ITEPEIaYH.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPAUs KUHEMATUUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanye ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30OHTY U
TOPU30HTAIBHO.



N3mepenne ycKopeHus: CBOOOIHOTO NaJACHUS.

Hanpagnenue ckopocTu Ipy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomol

N3ydyeHne HEPABHOMEPHOTO ABUIKEHHS C LIEJIbIO ONPENEICHUS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY IyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHune NBUKEHHUS LIAPUKA B BA3KOM KUAKOCTH.

N3yuenune ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpyammn  otHOocuTenvbHOCTM  [ammnes. Ilepseii  3axkoH  HproTona.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOU ToUku. Tpernit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHOro TtsaroteHus. Cuna Tsbkectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Buapl Tpenus (mokosi, CKoJibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuja TpeHus CKOJbXKEHUS U cwia TpeHus: nokos. Koaddurnuent tpenus.
Cuita conpoTUBIICHUS IPU IBUKEHUHU TEJIA B )KUJIKOCTH WM rase.

[TocTynarenbHOE U BpaliaTeibHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpauleHus. [lnedo cuibl. VYcioBus
paBHOBECHUS TBEPAOTO TEINA.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: IMOAUIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHune nHepuUH.

CpaBHeHHE MacC B3aUMOJEHCTBYOIIUX TE.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrioxeHue CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.



HccnegoBanue 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOUIUMX B NPYXUHE U
PE3MHOBOM 00pasiie, OT X AehopMariiu.

Hccnenopanue ycioBUM pPaBHOBECUSA TBEPAOIO TeNd, MMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuKe

Nmnynbc MatepuaiibHOM TOYKH (T€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NmMmnynbc cuiibl U1 U3MEHEHUE HUMITyJbCa Tela. 3aKOH COXPaHEHUs] HMITYJbCa.
PeaktuBHOE nBUXEHUE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[TorenunanbHas SHEprusl. [TorennmanbHas SHEprus yIIpyro
nehopMUpOBaHHOM NpYKUHBL. [ToTeHIMaIbHAS SHEPTHs Teia BOJIM3H MOBEPXHOCTH
3emiu.

[ToreHuManbHBIE W HENOTEHUHUAIBHBIE  CHJIBL CBsi3b  paboOTHI
HETOTEHIMATbHBIX CUJI C ”3BMEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHHSI MEXAHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHUYeCKHEe YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIAOMET, KOIED,
MPYXKAHHBIN TTACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEHIIMATILHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yuenne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnepoBanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXAHMUYECKOW HHEpruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. ModsekyJsipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Jduddys3us. Xapaxktep IBUKEHUS U
B3aMMOJECHCTBUSl 4YacTULl BellecTBa. MoJenu CTpPOEHHUS Ta30B, XUAKOCTEU U
TBEPJBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HACANbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEW KWHETHYECKOW SHEPIHM TEIUIOBOrO JBWXKEHHS dactul rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kianelpona.
3akoH /lanbToHa. M30mpoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE M30MPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, JOKAa3bIBAIOIINE JHUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJT OPTaHUYECKUX COCTUHEHUH.

OmnbiThl 10 U HY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aNMOJECHUCTBUS.

Mogens, HIUTFOCTpUpYOLIas MPpUpoy JABICHHUS I'a3a Ha CTEHKU COCYIa.

OnbITel, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHMUS HWJCAJbHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEpPEHHUM
00bEMa KOMHATBHI, 1ABJICHUS U TEMIIEPATYpPbl BO3/IyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmonnHamMuueckasi cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHeHus. KonuuecTBo TemnoTel U padoTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJealbHOro  ra3a. Buasl  Temionepenayu:
TETUIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUE. Y AelbHasi TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH NpH TEMIONEpEIaye.

[lonsitue 006 aauabatHoM miporiecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre mepBOro 3aKOHAa TEPMOJMHAMMKHU K u3orpoieccam. ['paduueckas
MHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepmoauHamMuk. HeoOpaTiMOCTh MPOTIECCOB B IPUPOJIE.

TennoBble  mamwuHbl.  [IpuHOMOBI  AEHCTBHS — TEIUIOBBIX — MAIlMH.
[IpeoOpazoBanusi >HEepruu B TEIUIOBBIX MalnHaX. Koadduiment mnonae3Horo
nerctBug TtemmoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojie3HOro
JEUCTBUS. DKOJIOTHYECKUE MPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH HSHEPruu Tejla MPU COBEPIICHUH pPaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe mMyTEéM TpeHHs (BUACOIEMOHCTPALIHS).

W3meHeHne BHYTPEHHEN 3HEPIUH (TeMIIepaTyphl) Tejla IpH TeIIonepeaye.

OnbIT 0 a1Ma0aTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAaHMs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kurnenue. AOCOMIOTHAS U
OTHOCHUTEJIbHAA BIAXHOCTh BO3ayxa. HacellieHHBIM map. YaenpbHas TemoTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT AABJICHUS.

Tsépnoe teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONUS CBOWCTB
kpuctaimoB. Kuakue kpucraiuibl. CoBpeMeHHblE Marepuaibl. [lmaBienuwe u
KpucTayui3aius. Y aeinbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHuUE TEMI0BOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU IMOJYUYEHUSI COBPEMEHHBIX MaTEpPHUajoOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl U3MepeHus BIAXKHOCTH.

Hab6nronenue HarpeBanust v MiiaBjie€HUsI KPUCTAJUIMUECKOTO BEIEeCTBA.

JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

N3mepenne OTHOCUTENBHOU BIAKHOCTH BO31yXa.

Paznen 4. dinekTpoanuHammnka
Tema 1. Inekmpocmamuxa
DnexTpusanys Tesl. DIeKTpUUecKUi 3apsa. J(Ba Buaa 3JeKTpUUECKUX 3apsAI0B.
[IpoBOAHMKYM,  JAMAPNEKTPUKM M MOJYHNPOBOAHMKH. 3aKOH  COXPaHEHHUs
AIIEKTPUYECKOTO 3aps/a.
B3aumMogeiictBue 3apsioB. 3akoH KynoHa. To4euHblil 31eKTPUYECKUI 3apsil.
Onextpuyeckoe 1mone. Hampssk€HHOCTh  anekTpuueckoro mnoiid.  [IpuHnumn



CyNEPHO3ULNM IIEKTPUUECKUX IOJeH. JINHMM HanpsLKEHHOCTH DJIEKTPUYECKOIO
ITOJIA.

Pabota cun anekrpocratrudeckoro nojst. [lorenuuan. Pa3HOCTh NOTEHIIMATIOB.
[IpoBOOHUKN M HOHMAJIEKTPUKH B 3JIEKTPOCTATHYECKOM IToje. JluameKkTpuueckas
IPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: DSIEKTPOCKOTI,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allliTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJIEHCATOpP, KOMMUPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

IIpoBOJHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomol

N3Mmepenne 31eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

OJEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsioxenue. 3akon OMa Ji71s1 y4acTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COIMPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILIAs CUJa U BHYTPEHHEE CONPOTHUBIICHHE HWCTOYHHKA TOKA.
3akon Oma 15 OJIHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT Temneparypbl. CBEPXITPOBOIUMOCTD.

DNeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBOIHUKH. CobcTBeHHas U npuMecHast IPOBOJAUMOCTh
NoJIynpoBOAHUKOB. CBoicTBa p—n-nepexojia. [TonynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B  pacTBOpax M  pacIllaBax  JJIEKTPOIUTOB.
DNEKTPOIIUTHYECKAS] TUCCOUALUA. DIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMETD,
BOJIFTMETP, PEOCTAaT, MCTOYHHKH TOKa, ODJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN AMOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHBIICHHSI LUIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOr0 CEYEHUs U MaTepHaIa.

CMmelaHHOEe COeIMHEHHE TPOBOIHUKOB.

IIpsamoe wm3MepeHHe JSIEeKTpPOABHXKYyIIeW cwibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJLUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAMMOCTB BO3/1yXa.

OaHOCTOPOHHSIS NPOBOAUMOCTD THOAA.

Yuenuueckuu sxcnepumenm, rabopamopnvle pabomoi

N3yueHne cMEmaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3MepeHne 35IeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habutoienue snextponunsa.

MexnpeaMeTHbie CBA3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce oCcylIeCTBISETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAaHM: SIBJICHUE, HAy4YHbId (akT, runoresa, (pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HaOII0eHHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHMH, JuHEHHas (QyHKuus,
napaloia, runepoosa, uX rpaQuKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonocus: mexannyeckoe ABMXKEHHE B KUBOW mpupone, nudpdysus, ocMoc,
TErI000MEeH >KMBBIX OPTaHU3MOB (BU[IBI TEILIONEPEAAUH, TEIIOBOE PaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, )KUJKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTUYECKAas  AUCCOLMALNS,
raJbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IABUKEHUN C HCIOIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHUS B TEXHUKE, MOJIIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JpPYrHE), JBUIaTelb BHYTPEHHEIrO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
NOJIYYEHHUsS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHANIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYUHBI IIPUHTED, AIEKTPOHArpPEBATEIbHbBIC npuOopHI,
ANEKTPOOCBETUTEIBbHBIE NPUOOPHI, IaJbBAHUKA.

11 KIIACC

Paznen 4. danekTpoanuHammnka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocrosiHHBIE MAarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarautHoe
rose. BeKTop MarHMTHOM MHAYKUMH. [IpyHIUIT Cyneprno3uium MarHuTHBIX TIOJIEN.
Jluanm MarmuTHOM wuWHAyKUMH. KapThHa JMHUKA MArHUTHOM WHAYKUHAMW TOJIS
MOCTOSIHHBIX MarHuTOB.

MarHutHOe T10J€ TNPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOrO0 MNPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. Bzaumoaenictere npoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOyJIb U HalpaByieHUE. [BUKEHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJAHOM MarHutHoM mnose. PabGora cuibl Jlopenna.

SIBneHne anexTpoMarHuTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. OJEKTPOJABUKYIASl CHUJAa HWHIYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu Qapanes.

BuxpeBoe nanekTpuueckoe Iosie. OJIEKTPOIABMXKYIIAs CUJIa WHIYKIUU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB.  SIBIEGHME CAaMOMHIYKIMHU. OJIEKTPOABWXKYINAS  CHJA
CaMOWHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYILKH C TOKOM.

DNeKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUL, NHYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM TOJIEM.

JIvHUM MHAYKUMHA MAarHUTHOTO MOJIA.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeH1a Ha NOHBI AJIEKTPOJINATA.

SIBneHHE 3IIEKTPOMArHUTHON MHAYKINH.

[IpaBuno Jlenua.

3aBUCUMOCTD DJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3ydeHne MarHuTHOTO MOJISL KaTYIIKU C TOKOM.

Hccnenoanue 1eMCTBHS MOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

Hccnenoanue sSBICHUS JIEKTPOMAarHUTHOU UHAYKIIHAH.

Pa3nea 5. Kojed0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBoOOOAHBIE  MEXaHMYECKHE  KoOJeOaHUS.
["apmonnyeckue kosnedanus. [lepuoa, wactora, ammiutyga v (aza KoneOaHUI.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4YECKU MAsTHUK. Y PAaBHEHUE TapMOHUYECKHUX
kosnebanuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJIEOAHHUS B
UJIeaIbHOM KO0JIEOATEIbHOM KOHTYype. AHAIOTHS MEXKIYy MEXaHUYECKUMU U
ANIEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUu B UJICAJTLHOM K0JIe0ATEIbHOM KOHTYPE.

[IpeacraBnenne o 3aryxaromux KoneOaHusx. BoIHyKICHHbIE MEXaHUIECKUE
KoJieOaHus. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

[lepemennbiii  TOK. CHHyCOMIANbHBI NEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOTO0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nepegadya U MOTPeOICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTUYECKUE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne yCTpoOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOATEIbHOW CHUCTEMBI (TPYKUHHBIA WA
MaTEMaTUYECKUNA MASITHHK).



HabGnronenue 3atyxarommx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKAEHHBIX KOJIEOAHHIA.

Hab6nronenue pe3onanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMmsl (3aBUCUMOCTU CHJIBI TOKA U HAIPSIKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJIEOaHHI.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEIMHEHUM PE3UCTOpa, KATyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

HccnenoBaHue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

Hccnenoanne nepeMeHHOro TOKA B LIETIH U3 MOCJIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTs
pacnpocTpaHeHuss W JJuHA BOJHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
WNutepdepenius u Auppakius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmMHas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBA
AJIIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEOMIICHHE, MOJspu3anus, Judpakius,
uHTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuaAcHuA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTBI, YJbTPa3BYKOBasi JMArHOCTMKA B TEXHUKE W MEOULMHE, pajap,
paanonpuéMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacPOCTPAHEHHE MOMEPEUHBIX U MPOAOTIbHBIX BOJH.

Kone6mtomieecs Teno kak UCTOYHUK 3BYKa.

Habmonenue oTpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJION U
4acTOTOM KOJeOaHUi.



HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, ITPEIOMIICHUE,
noJisipu3anus, nudpakuus, HTepGepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonnHelHOE pacnpoCcTpaHEHHWE CBETa B
OHOpOIHOM cpene. JIyd cBera. ToOUeUHBIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbBI OTpakeHHs cBeTa. llocTpoenue n3o0pakeHuil B
IJIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbld yroa MNOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparoniye 1 paccerBarolye JuH3bl. ToHKas JinH3a. DOKYCHOE PaCCTOSIHUE
U ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoenune n3zobpaxeHuil B cOOMpAIOIINX U
paccenBaroIMX JuH3ax. @opMysa TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUECKON ONTUKHU.

BonnoBass ontmka. WHTtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBuss HaOMIONEHWS MaKCUMyMOB M MHUHHMYMOB B WHTEpP(EPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
IUQPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus cBera.

TexHuyeckue yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, MPOEKIMOHHBIA ammapaT, MHUKpPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacIpOCTPAaHEHUE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTtuyeckue NpudOpHI.

ITonHoe BHyTpeHHEE oTpaxkeHue. Moaens CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmronenue narepdepeHinu ceera.

Habnronenue nudpakiuu ceera.

Hab6nronenue aucnepcun cBera.

[Tonydenue cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nossipusaiyu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3mepenne nokasareis npeoMIIeHNs CTEKIA.



HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.
Hab6nronenue aucnepcun cBera.

Pa3nen 6. OCHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
I'pasuibl TPUMEHNMOCTH KJIACCUYECKOM MEXaHUKH. [1ocTyaTsl crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYYME,
IPUHLUI OTHOCUTENBHOCTA DWHIITEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKpAIIECHUE
JUIMHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b Macchl € SHEPrue U UMIYJIbCOM PEISATUBUCTCKON YaCTULBL. DHEPIUs
IIOKOSI.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonbl. ®opmyina [1nanka cBs3u sHeprun PoTOHA C €ro YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpeiTre u uccienoBanune Gorodrdpdexra. OnbiTer A. I'. CroneroBa. 3akoHbI
dotorddekra. YpaBHenue OiHmreriHa st dororddekra. «KpacHas rpaHuia»

dhororddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOe JeHCTBUE CBETA.

Texaudeckue yCTpONCTBA M TMPAKTHUECKOE TMPUMEHEHHE: (HOTODIIEMEHT,
dboTomaTuuk, conmHevyHast 6aTapes, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢QHeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHETO (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -YaCTHIL.
IImanerapnas mozens aroma. Ilocrynatel bopa. W3mydenwe u mornoimeHue
(GOTOHOB TIpH MepexoJe aToMa C OJHOTO YPOBHS SHEpruu Ha Apyroil. Bums
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactull. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBOM
IyaJn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3JIyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHaJIn3 (CHEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Omnpenenenre JUIMHBI BOJIHBI Ja3epa.

Habmoienue mmHeRvaTbIX CEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

Habmoenue nmHeRvyaToro CuexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIO0KHOCTh CTpPOEeHUS snpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a 1o onpeneseHuIo cocTaBa pau0akTUBHOTO
usnyuyenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrnusiHue
PaIMOAKTUBHOCTH HA KWBBIE OPTaHU3MBI.

OTtkpeiTHEe npoTOHAa U HeWTpoHa. HykionHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.

Anba-pacnaa. ODNEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4eHHe. 3aKOH PaJIMOaKTUBHOTO pacnaa.

DOHeprus cBA3M HYKJIOHOB B sifpe. Anepubie cuibl. JlegekT Macchl siapa.

SInepueie peakunu. /lenenne u cuHTES AI€p.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOGnemMbl W TEpPCHEKTUBHI
AIEPHON SHEPrETUKHU. DKOJIOTMUYECKUE ACTIEKTHI SIAEPHON IHEPTETHKHU.

OnemMeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.

MeToap1 HaOJIOIEHUS U PETUCTPAIUH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIEe B3auMOJIeCcTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U NPAKTUUECKOE MPUMEHEHHUE: TO3UMETp, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas boM0a.

Jlemoncmpayuu

Cu€TurK MOHUBHPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTHI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTHS acTpoHOMUM. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMHUMU.

Bun 3Bé3mnoro neba. Co3Be3nmusi, spkue 3BE3NbI, IUIAHETHI, UX BHIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. MctounHuk sHeprum ConHua M 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamma «CIEKTpajbHBIA KiIacc —
CBETUMOCTBbY». 3BE31bl TIJIABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbY» JJIA 3BE3J TJIABHOM IIOCJIENOBATEIBLHOCTH. BHyTpeHHEe CTpoeHue



3BE311. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Borounu ConHia u
3BE3/1. DTallbl )KM3HU 3BE3.

Mneunstii ITyte — Hama ['anaktuka. Ilonoxenue u npuxenue CosiHIA B
lNamaktrke. Tunbl ramakTuk. PagunoranakTuku M kBa3apbl. YEpHBIE ABIPHI B AApaxX
raJaKTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONIPEACIICHUS TOJI0KEeHNUSI HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOro MOJyIIapus U IpKHUE 3BE3/bI.

Habmronenus B reneckon JlyHsl, mianet, Mieunoro [1yTu.

O06o0marniee NOBTOpPeHHE

Ponr ¢usuku u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIBHON M ATUYECKOM chepax JACsITeIIbHOCTH YeTI0OBEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOM HAy4yHOM KapTUHE MUPA, POJib (PU3NYECKON TEOpHUH B
(dbopMHUpOBaHUU MPEJICTABIICHUN O (PU3NYECKON KapTHUHE MUPA, MECTO (PU3HUECKON
KapTUHBI MHpa B OOmEM pSAy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTe€MaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemnvie nonsimusi, CB3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumnotesa, (Qpuanyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHUE, DKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUWE CUCTEMBI YPAaBHEHUN, TPUTOHOMETPUYECKHE
(GyHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOCKIHH HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (DYHKIMH, NPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/ereHue MIONIaAN MIOCKUX PUTyp U 00bEMa Tell.

buonoeus: snekTpuueckue SBICHUS B KUBOM Ipupoje, KosieOaTeabHbIe
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJIE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPATIbHbIN aHAIN3.



l'eocpaghus: MarHuTHBIE TONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX pYI,
boTochEMKA 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHUN.

Texnonocus: JIMHAKA DJICKTPONEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
ANIEKTPOJBUraTelb, WHAYKLIWUOHHAs I€4Yb, pajgap, PajavuoONpUEMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, MpPOEKIMOHHBIN anmnapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune ydeOHOro mnpeamera «®Pu3MKa» HAa YPOBHE CpPEIHEr0 OOILEro
obOpazoBaHus (0a30BBIM YypPOBEHB) JOJKHO OOECTHIEUHUTh JOCTIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS yUeOHOro nmpeamera «Pu3nkay A0HKHbBI
OTpa)xxaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUN, COOTBETCTBYIOIIMX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHICKOro OOILECTBA, PACUIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IMPOILECCE PEAIN3ALNH OCHOBHBIX HANPABICHUN
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA O0YYAFONIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUIICKOT0 OOLIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEUETOBEUYECKMX T'YMAaHHCTHUECKHX U
JEMOKPATHYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JCATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABIECHUH B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aMMOJIEVCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSMU U HA3HAUYCHHUEM;

TOTOBHOCTbh K TYMAaHUTAPHOM U BOJIOHTEPCKON NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUNCKOM IPAXKAAHCKOM UACHTUYHOCTH, MAaTPHOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIBHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gu3ndyeckoil Hayke;

5) Tpy10BOr0 BOCIMTAHUS



MHTEpEC K pa3nuyHbiM cepaMm MpodeccruoHaNIbHON NeATeNbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynmytiei mpoeCcCuu 1 peamn30BbhIBATh COOCTBEHHBIE )KM3HEHHBIC TIAHEI;

TOTOBHOCTBh U CIIOCOOHOCTHh K 0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTU
(U3MKY HA TIPOTSXKEHUU BCEH JKU3HMU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HaHHE TIJ100aIbHOTO
XapakTepa SKOJOTUYECKHUX MPOOIeM;

NJIAHUPOBAHUE U OCYLIECTBIICHHUE JACHCTBUM B OKPY>KAIOILEH Cpelle Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHE OMbITa JEATEIbHOCTH SKOJOTMYECKOW HAaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 0 (PU3MKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3NUECKOIN HAYKH;

OCO3HAaHUE LEHHOCTH HAay4YHOW JESITEIbHOCTH, TOTOBHOCTH B IPOLECCE
M3y4YeHUs (PU3UKHU OCYIIECTBISITh MPOEKTHYIO M UCCIIET0BATENBCKYIO AEITEIbHOCTD
WHJVBUAYAJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSTENIbHO  (OPMYJIMPOBATh W aAKTyaJIW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LEIU JEATEIBHOCTH, 33JaBaTh IMapaMETpbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBIIATH  3aKOHOMEPHOCTM W NPOTHBOPEYUS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJEMbI ¢ Y4ETOM aHajin3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B IESITEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OCHUBATh PUCKU MTOCIIEACTBUN IESITEIBHOCTH;
KOOPJAMHUPOBATH U BBHITIOJHATH PAOOTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIBHOTO
1 KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBareabCKHue JeCTBUA:
BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHITUAMU W METOJaMH
(hU3MYECKO HAYKH;



BJIa/IETh HABbIKAMHU Y4EOHO-HCCIEA0BATEIBCKON U MPOEKTHON NEATENbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIEHOMY MOHCKY
METOJIOB peleHus 3a7ad (PU3HUYECKOro COJEp)KaHUs, MPUMEHEHUIO Pa3ITUYHbBIX
METOJI0B MTO3HAHUS;

BJaJ€Th BHJIAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINM, TNPEOOPA30BAHUI0 W MPUMEHEHHIO B Pa3IUYHBIX YUYEOHBIX
CUTYyalUsX, B TOM YUCJIE MIPH CO3JaHUM YUEOHBIX IPOEKTOB B 001aCTU (DU3HKH;

BBISIBJISITh [IPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBATHh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs], HaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHMUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEIIEHUS 3aJaud PE3yJbTaThl,
KPUTHYECKH OLICHUBATh WX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh MW (opMyJIMpoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTebHON
JESITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YyMETh TMEPEHOCUTh 3HaHHUA TO (QU3MKE B MPAKTUYECKYI0 0O0JIacThb
KU3ZHENIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, IIPeJIaraTh OPUTHHAIbHbBIE TTOJXOAbI U PELICHHUS,;

CTaBUTH MPOOJIEMBI U 337a4H, J0MYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

PabGora ¢ unpopmaumeii:

BJIa/IeTh HABBIKAMU MOJydeHUs MHPOpManuu (U3HYECKOrOo COIEpKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENbHO OCYILIECTBISATh MOMUCK, aHaJu3,
CUCTEeMATHU3alMI0 M HHTEPIpEeTalio HHOOPMALMKA Pa3IUYHBIX BUAOB U (HopM
Mpe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B PEIICHUA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHMI YPTOHOMUKHU, TEXHUKH O€30TTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W AITUYCCKUX HOPM, HOPM HH(POPMAIMOHHOU
0€e30IacHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOrO COAEpPKaHUS B PA3NUYHBIX (opMarax c
y4€TOM HazHa4YeHHs HHGOPMAIIUU U LIETIEBOM ayTUTOPUH, BEIOMpasi ONTUMAJIbHYIO
dbopMy npeacTaBIeHUs U BU3yaIU3AlHH.

KoMMyHuKaTHBHBIE YHHBePCcAJIbHbIE yueOHbIE TeiiCTBHA:
OCYIIECTBIISTH OOIICHNE HAa YpOKax (PU3MUKHN U BO BHE-YPOUHOU JIEATETLHOCTH;
pacmo3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd ©  CMSTYaTh
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W WCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYTHbHOU
paboTHI;

BBIOMpAaTh TEMAaTUKy W METOJIbI COBMECTHBIX ICHCTBHH C y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKOTO WICHA KOJUICKTUBA;

NpUHUMATh IIEIM  COBMECTHOM  JIEATENLHOCTH, OpPraHW30BBIBATH U
KOOPAWMHHUPOBATH JIEHCTBUS TO €€ JOCTH)KCHHMIO: COCTAaBJISATh IUIAH JICWCTBUH,
pachlpeneNnaTh poid ¢ y4ETOM MHEHHH Yy4YacTHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOH paboTHI;

OIICHMBAThH KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYACTHUKA KOMAH/IbI B OOIITHI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTh HOBBIC TIPOCKTHI, OIEHWUBATh HIACH C TMO3WIMU HOBU3HBI,
OpPUTHHAIILHOCTH, IPAKTUYECKOHN 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIHIX, TPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIECTBISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
(¢U3MKM UM AaCTPOHOMMH, BBISABIATH HPOOJIEMBI, CTaBUTh M (OPMYJIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJIATh IIIaH PELICHUS PAcCUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTHYECKOW padOThI ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JpPyAULIMHM B o01acTu
(U3MKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJAJE€Th HABbIKAMM  IIO3HABATEJIbBHONM  pediekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIbHBIX IIPOLIECCOB, WX PE3YJBTATOB U
OCHOBaHMI;

MCIIOJIb30BaTh MPUEMBI PEIIEKCUH N7l OLIEHKH CUTYalluH, BRIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS 10 HX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyYMEHTHI JIPYyTUX TPU aHAJIN3€ pPE3yJIbTaTOB
TESTEbHOCTH;

NPUHAMATH CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aAPTYMEHTHI JIPYyTUX TPU aHAJIN3€ pPE3yJbTaTOB
JeSITeIbHOCTH;

puU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce nocTrKeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI TIO
¢bu3uke 1T  YpOBHS CpelHero ooOmiero oOpa3oBaHus Yy OOydaroluxcs
COBEpIICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJICKT, TIPEAMOIar aFO I
c(OpPMUPOBAHHOCTbD:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHUE, BUCTh HAIIPABIICHUS Pa3BUTHs COOCTBEHHOW AMOIMOHAIBHOMN cepsl,
OBITh YBEpEHHBIM B ce0¢;

CaMOpPETYJIMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HYMOIIMOHABHBIM H3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBaIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCriexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €r0 TMPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonity o6yuenus B 10 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOHN JIEATEIILHOCTH JIOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS W3YyYCHHBIX (DU3UYECKUX MOJCNCH:
MarepualibHasi TOUKa, MHEpLUHAJIbHAsl CUCTEMA OTCUETa, aOCOIMIOTHO TBEPAOE TETO,
WJICAUTbHBIN a3, MOJACIU CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 33]1a4;

pacrio3HaBath (U3HUYECKHE SBJIECHUS (TIPOLIECCHhI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



AIIEKTPOAUHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOIMHEHHOE IBUKEHHE,
cBOOO/IHOE TMajJeHUE Tel, IBUKEHUE MO OKPYKHOCTH, WHEPLHS, B3aUMOJACHCTBHE
ten, aAuddys3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHE KXUAKOCTEH M TBEPIBIX TET,
U3MEHEHue o0bEMa TeJ MpU HarpeBaHuM (OXJIAXAEHHUH), TEIJIOBOE PaBHOBECHE,
UCIIapEeHue, KOHJAEHCAlUs, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIEHHUE, BIIAXXHOCTb
BO3/lyXa, MOBBIIICHNWE JABJICHUSA ra3a IMpU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEX]ly MapaMeTpaMH COCTOSIHHSI Ta3a B M30IPOLIECCaX, dJICKTPHU3ALMS Tel,
B3aUMOJIEHCTBHE 3aps/I0B;

ONUCHIBATh MEXAHWYECKOE JBUKEHHUE, WUCIIONb3Ys (PU3NUYECKHE BEIUYUHBL:
KOOpAMHATA, IMYTh, IEPEMEIIEHUE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CUIa,
UMITYJIbC Tella, KWHETUYECKasi SHEprus, MOTCHLUAaIbHAs dHEPTUs, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH ONHCAHMM MPABHIBHO TPAKTOBATh
(u3NYECKUNl CMBICT HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUY€HUS U EIUHULBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO0 (PU3NYECKYIO BEJIIMYUHY C APYTHMHU
BEJIMYUHAMU;

OMHUCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TEN M TEIJIOBBIC SIBJICHHUS,
UCTIONB3Ysl (U3MUECKHE BEJIWYMHBL JaBJICHHE Tra3za, TEeMIepaTrypa, CpexHss
KWHETUYECKasi SHEPrusi XaOTUYECKOTO JBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEPrus, padora rasa,
KO3 (UIMEHT TMOJIE3HOTO JEWUCTBUSA TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
NPaBWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICT HCIHOJB3YEMBIX BEJIWYUH, UX
0003HAUEHU W EIMHULBI, HAXOAUTb (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEIMUNHY C APYTMMH BEITUYUHAM;

OIUCHIBAaTh U3yUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YsI (PU3MUECKHUE BEIMYUHBI: AIIEKTPUUECCKHUMN 3apsi,
AIIEKTPUYECKOE T0JIe, HAPSHKEHHOCTD OIS, MOTEHIIMAN, Pa3HOCTh MOTEHIUANIOB;
OpU ONHMCAHWM TMPABUWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKYI0 BETUUYHUHY C IPYTUMH BEIMYMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, WUCIONb3Ys (PU3HUECKUE
3aKOHBI U NPUHIMIBL: 3aKOH BceMupHOro tsarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXpPAHEHUS MEXaHMYECKOM OHHEPruH, 3aKOH COXPAaHEHMsI MMILyJbCa,
IOPUHLMIT CYNEPHO3ULUN CHWJI, HNPUHLUI DPABHOIpPABUS HHEPLUAIBHBIX CHCTEM
O0TCYETa, MOJIEKYJISIPHO-KUHETHUUYECKYI0 TEOPHIO0 CTPOCHHUS BELIECTBAa, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETHYECKON YHEPIHH TEIJIOBOTO JABMXKEHUS MOJIEKYJ C
aOCONIOTHON TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUs
AJIEKTPUYECKOro 3apsiia, 3akoH KysnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHMYECKOE BBIPAXKEHHWE U YCJIOBUS (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBHS UX 0€30MacHOTO MCIOJIb30BAHUS B TTOBCEIHEBHOM
KU3HH,

BBITIOJIHATh JIKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (PU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX, M KOCBEHHBIX H3MEPEHUH, MpPU 3TOM
dbopmynupoBaTh MpodIIeMy/3a/1auy U THIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000pY10BaHUS, TPOBOAUTH OMBIT U (HOPMYITHPOBATH
BBIBOJIBL;

OCYLIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BETUYUH, MIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yJIbTAThI MOTYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIMUMH B BUJIE
Tabnui u rpaduKoB, 1eJaTh BHIBOABI IO Pe3yJIbTaTaM HCCIEAOBaHNUS;

coOmro1aTh mpaBwiia 6€30MacHOTO TPyJa MPU MPOBEICHUN HWCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JEeSATEIbHOCTH C MCMIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3MUYECKON MOJENbIO,
UCIONB3YS (pu3MuecKkue 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYHUHBI U (HOPMYIIbI,
HeoOXonuMble NJisi €€ pelleHUs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOT0 3HAaUeHHS (PU3UUECKOU BEIMYUHBI,

pelaTh KaueCTBEHHBIE 33/1aUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PacCCyXACHUI C OMOpPONM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3nUecKue BICHUS;

UCII0JIb30BATh MTPH PEIICHUN YUEOHBIX 33/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JUJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMA U TPEICTABICHHUS
y4eOHOM W HAyYHO-TIOMYJSPHOM HWH(GOPMALMK, TOIYYECHHOM W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OpMaInio;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00bSICHEHUE MTPOLIECCOB OKPYKAIOILIEr0 MUPA, B pa3BUTHE TEXHUKH
U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU TSI
obecrieyeHuss 0€30MaCHOCTH TPU OOpAIIEHHMH C TPUOOpPAMH U TEXHUUYECKUMU
YCTPOMCTBAMHU, NI COXPAHEHUS 3I0POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
NOBEACHUS B OKPY>Kalolllel Cpejie;



paboTaTh B TpyHIe C BBINOJHEHHEM pAa3jHYHbIX COLHUAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYIIbL, PALMOHAIBHO PpACIpPEAesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JESATEIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJleKBaTHO OLICHHWBATH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PACCMAaTPUBAEMON IPOOIIEMBI.

K xoH1y oOyuenus B 11 kiacce rmpeiMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHHIA:

JE€MOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOM Hay4yHOW KapTHHbl MHUpA, B Pa3BUTHM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHI, B MPaKTUYECKON AESITEIbHOCTU JIIOJEH, LIEJIOCTHOCTh M €IUHCTBO
(¢u3nuecKkoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHMS] HM3YyUYEHHBIX (U3HUECKUX MOJIETICH:
TOYEYHBIN DJIEKTPUUECKUU 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, EpHAs
MOJIelb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO sipa NPH PEIICHUH (PU3NYECKUX
3ajady;

pacrno3HaBaTh (pU3NUECKHe SBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN U KBAHTOBOM (DM3HKU: 3JEKTpUUECKask MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJCICTBHE
MarHuToB, OSJIEKTPOMarHUTHAas MHIYKUUs, JAEWCTBUE MAarHUTHOIO IIOJIs1 Ha
IPOBOJHUK C TOKOM M JBWXYILUMHCS 3apsf, 3JEKTPOMArHUTHbIE KOjeOaHus U
BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPaXCHHE, NPETOMIICHHE,
uHTepdepeHus, AUPpakus W MOJApU3aLMsi CBETa, JUCIEpPCHUs CBETa,
dhoroanekTpudeckuit 3gdexT (hoTodrddexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaToro CleKTpa aToMa BOAOPOJAa, €CTECTBEHHass M MCKYCCTBEHHas
pPaZOaKTUBHOCTb;

OMUCHIBATh W3Y4YCHHBIE CBOWCTBA BEIECTBA (IJIEKTPUYECKUE, MArHUTHBIC,
ONTHUYECKUE,  DJICKTPUUECKYI0  MPOBOAMMOCTH  PA3IUYHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE SIBIEHMS (MPOLIECCHI), HMCHOIb3Ys (PU3MUECKHE BEIMYUHBL
AJIEKTPUYECKUI 3apsij, CWJIa TOKa, JJIEKTPUUYECKOE HANPSIKEHUE, AIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3ICKTPOABIKYIIas cujia, paboTa TOKa,
WHAYKIMS MarHuTHOrO TOJs, cwia Amriepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, 3HEPrHsl AJIEKTPUYECKOTO M MArHUTHOTO IOJeH, MEepUoJl U 4YacToTa
KosebaHul B KOJeOATEeIbHOM KOHTYpE, 3apsJl M CuUjla TOKa B Ipolecce
FApMOHMYECKUX DJIEKTPOMATHUTHBIX KOJEOAHWH, (POKYCHOE pacCTOSIHHUE U
ONTHYECKAasl CHUiia JIMH3bI, MPU OIMUCAHUM MPABWIBHO TPAKTOBATh (HHU3MUECKUN
CMBICTT HCHOJB3yeMbIX BEJIWYMH, HUX OOO3HAUYEHHS W EJAMHMIIBI, YKa3bIBaTb
(G opMyJIbl, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTMMH BEIMUYNHAMU;

ONUCHIBATh W3YUYCHHBbIC KBAHTOBBIE SBJIEHHUS W TPOLECCHI, HCIIOJIb3YS
(¢u3nuecKkrue BEIMYMHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX fJep, MPH ONHUCAHWU MPABHIBHO TPAKTOBAaTh (DU3HUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUECHMUS] U EIUHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMH BEIUYUHAMH,
BBIUMCIISITh 3HAU€HUE (PU3NUYECKON BETNUHHBI;

aHAJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SBIECHUS, UCIOJIb3Ys (PU3HUECKUE
3aKOHBI U NMPUHLUIIBL 3aKOH OMa, 3aKOHBI NOCJIE0BATENBHOIO U NapajlIeIbBHOrO
COCAMHEHNs IPOBOJHUKOB, 3aKOH Jkoyisi—JIeHma, 3aKOH AJIEKTPOMAarHUTHOU
UHAYKIUH, 3aKOH MPSIMOJMHENHOIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIICHUS CBETA, ypaBHEHUE OWHINTEHHA s (oTorddekra,
3aKOH COXPAaHEHUs DHEPIUHU, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHUs
ANEKTPUYECKOr0 3apsi/ia, 3aKOH COXPAHEHUsI MacCOBOr0 4ucia, nocTyiaTel bopa,
3aKOH paJ0aKTUBHOIO pacraja, mpu 3TOM pa3iIndaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTUYeCKOE BBIPAKEHHWE U YCIOBMs (IpaHULBI, 00JIACTH)
IPUMEHUMOCTH;

ONpENENATh HAIIPABIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOT'O MOJIS POBOAHHMKA
C TOKOM, cuiiel Amriepa u cuibl JIopenna;

CTPOUTh U OINHCHIBATh HM300paKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJIHATh AKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3MYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh MPodIEeMy/3a/1auy U TUIOTE3y YYeOHOTO IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEAJIOKEHHOT0 000PY10BaHMsI, IPOBOAUTD OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBJISATh NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IIPU
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIE
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHMI: IIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpPOBATh PE3YJIbTAThl
MOJIyY€HHOM 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BUAEC TaOIMIl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEJOBAHUS;

coOmro1aTh mpaBwiia 6€30MacHOTO TPyJa MPU MPOBEICHUN HMCCIICIOBAHUN B
pamMKax y4eOHOIo SKCIEpHUMEHTa, Y4eOHO-HCCIEN0BATENbCKOW W IPOEKTHOM
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHU4,

pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3MUECKON MOJENbIO,
UCIOJb3Ys (PHU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7aun
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOAUMBIE JUIsl €€ pEIIeHUs, NMPOBOJUTH PACUEThl M OLIEHHWBATH PEaIbHOCTH
MOJIy4Y€HHOTO 3HA4YEHUS (PU3HUECKON BEITUYUHBL;



peniaTh Ka4eCTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY PAaCCyKIECHUN C OMNOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3UYecKue SIBICHUS;

UCIIOJIb30BaTh IPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAaLIMOHHBIE
TEXHOJIOTMH JUI IIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALMU U IIPEICTABICHHUS
y4eOHOM W HAyYHO-TIOMYJSPHOM HWH(GOPMALMK, TOIYYCHHOH W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OpMaIInIo;

OOBSCHATh NPUHLMIBI JEHCTBUS MalUH, OPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBUSA UX O€30MACHOIO MCMOJIb30BaHUS B ITOBCEIHEBHON
KU3HY;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUNCKHUX U 3apyOexKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHrs 0€30MacHOCTH MpU OOpalleHWH C MPUOOpaMH U TEXHHUUECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbsSI U COOJIFOIEHUSI HOPM 3KOJOTUYECKOIO
MOBEAECHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpynIe C BBIIOJHEHUEM pa3jIMYHbIX COLMAJIbHBIX pOJIEH,
IUIAaHUPOBaTh pPabOTy TIpyNIbl, PALUOHAIBHO PpACHpENesaTh OO0S3aHHOCTH U
IJIAHUPOBATH JESITENBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB I'PYIIbI B PELIEHUE pacCMAaTPUBAEMON TPOOIEMBI.
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