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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi pabGoueil HporpamMMbl BOCHUTAHHMA M KOHLENIMM IPENojaBaHUsl y4yeOHOTro
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHm3anmax —Poccuiickoit  Deneparum,
peaIn3yoLNX OCHOBHBIE 00pa3zoBaTeabHble MporpaMmsel. CopepikaHue NporpaMmsl 10 (PU3HKe
HampaBjiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOywarommuxcs 10-11
JaccoB Mpu oOyueHHM MX (pU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOIO
noaxona. [Iporpamma no ¢usuke coorBerctByeT TpeboBanmsiM @I'OC COO k miaaHupyeMbIM
JMYHOCTHBIM, NPEIMETHBIM U METalpPEeIMETHbIM pe3yjibTaTaM OOYyYEHUs, a TAKKE YUUTHIBAET
HEOOXOMMOCTh pEaJH3alMd MEXIPEAMETHBIX CBS3eH (HU3UKHM C E€CTeCTBEHHO-HAYYHBIMU
y4eOHbIMM TpeaMeTaMu. B Hell ompenesstoTcss OCHOBHbBIE LENU U3Y4eHUs (U3MKH Ha ypOBHE
cpeanero oOmiero o0pa3oBaHUs, IUIAHUPYEMBbIE pE3yJbTaThl OCBOCHHUS Kypca (PH3HUKH:
JMYHOCTHBIE, METalpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAaHUPYEMbIE pE3YNbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
peIMETHBIC PE3yAbTAThI MO r0/IaM O0yUYEHUS;
coziepkanue yueobHoro npeamera «Ou3nkay 1mo rogam 00ydICHHsL.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KQUeCTBE YIeOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIEeM MUDE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3yIOIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XumHen, ouonorue, ¢usmueckoi reorpadueir u actpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
OpUMEeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mizydyenue GpuU3nku BHOCUT OCHOBHOI BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHSATh HayYHbIH METO]I TO3HAHUS MPH BBITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca ¢u3MKH 111 YPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UIIEH,
KOTOpPBIE MOXKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 IIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKU 00beTIMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. Eé peam3anus npeaArnojIaraCT MCIoJIb30BAHUC T'YMAHUTAPHOI'O
INOTCHIHAJIa (I)I/I3I/I‘ICCKOI>'I HAayYKH, OCMBICJICHUC CBA3U PA3BUTHA (1)H31/IKI/I C pa3sBUTUCM OGIJ_IGCTBa,
a TaKKC C MUPOBO33PCHUCCKUMHU, HPABCTBECHHBIMU U OKOJIOTHYCCKUMU HpO6J’IeMaMI/I.



Hoes npuknaonoti nanpasnrennocmu. Kype Gu3nku mpenmnoiaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHUX M TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPECACTBOM BBCACHHA JOJIEMCHTOB COACPIKAHMA,
MOCBSAIIEHHBIX IKOJIOTHYSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TCXHOHOFHﬁ, a TaKXKe O6CY)KI[6HI/I5[ Hp06HeM PAadUuOHAIIBHOI'O IMIPHUPOJOITIOJIb30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpenHEero oOIero oOpa3oBaHHA
SBISIIOTCSL  (pu3HyYeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
buznyecKkoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CHCcTeMHO-ISATEIBHOCTHBIN TIOJIX0/] B Kypce (DU3UKU peaTn3yeTcs MPekIAe BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpamMme Mo (U3HKE OOBEIUHEHBI B OONIMI CITHCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS W OIEHKH, OCYIIECTBISCTCS YYaCTHHKaAMH 00pa30oBaTEIILHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAHUPOBAHMS U OCHAleHUs KaOuHera ¢usuku. [Ipu s3Tom
oOecnieunBaeTcs OBJIAJECHHE OOYYAIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIUYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs PEelIeHNI0 pacd€THBIX U KAaueCTBEHHBIX 3aaad. [Ipu atom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJIHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a]1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MNpOTEeKaHWs (QU3UYECKUX SBJICHUM W TNPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (hM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
($U3HKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 0OOPYAOBAHUE ISl BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaniMoHHOE  00OpyIOBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHUMAJIBHOW JTOCTATOYHOCTH M 00€CTIeUnBACT MOCTAHOBKY IMEPEYUCICHHBIX B MPOrpaMMe Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3yYaeMbIX SIBICHHH M TPOIIECCOB,
OMITUPUIECKUX U PYH/IAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTropHoe 000OpyAOBaHME AJI YYEHHUUECKHUX IMPAKTUYECKUX paldoT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHE MU(PPOBHIX JTAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3YYeHUST (PU3UKH B 00I1IeM 00pa30BaHHH SIBIISIOTCS

dopMHupOBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHIO HPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (DOPMHUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBIICHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmupoBaHHE yMEHHI OOBACHATH SIBJICHUS C HCIOJb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTEIbCTB;

dopMHpoBaHUE TMPENCTaBICHUH O PO (PU3MKH AT Pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOT .

JlocTrokeHHe 3TUX Ieieid 00ecreunBaeTCsl PEHICHHEM CICAYIONIMX 33a]ad B IPOIEcCe
U3YYCHUS Kypca (GU3UKU Ha YPOBHE CPEIHET0 O0IIero 00pa3oBaHuUs:

npruoOpeTeHne CUCTeMbl 3HAaHUH 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIIOYAass MEXaHWKY, MOJICKYJSIPHYIO (HU3UKY, ODJIEKTPOAWHAMHKY, KBaHTOBYIO (GHU3HUKY U
3JIEMEHTHI ACTPOPU3UKU;

dopMHupOBaHHE yMEHUI NPUMEHITH TEOPETHUYECKHE 3HAHUSA Uil OOBSCHEHUS (U3NIECKHX
ABJICHUH B IIPUPOJE U JUIsl IPUHATHUS IPAKTUYECKUX PEIICHUN B IIOBCEITHEBHOW KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 3a71a4 C SIBHO 33JJaHHOIN (U3MUECKON MOJIENbBI0, 3a/1a4,
HOJPa3yMEBAIOIUX CAMOCTOSTEIbHOE CO3/laHME (PU3NUECKON MOJENIH, aJeKBATHOM YCIOBUSAM
3a/1a4H;

[OHUMaHWe (U3MUECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIIMSAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMHM CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS M HIpPOBEIEHUs  (PU3MUECKHX
OKCIIEPUMEHTOB, aHAJM3a M WHTEPHpETalMd HWHPOPMALUHU, ONPEACICHUS JIOCTOBEPHOCTH
MIOJIYYEHHOT'O PE3yJIbTaTa;

CO3JJaHME YCIIOBUM JUI DPa3BUTHS YMEHHMM IPOEKTHO-HCCIENOBATEIbCKOM, TBOPYECKOU
JEATEIbHOCTH.

Ha wu3yuenue ¢usuxu (6a30Bblii ypoBEHb) Ha YPOBHE CpEIHEro oOIero oopa3zoBaHMs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme 1o (u3MKe nepeyeHb JabopaTOPHBIX U MPAKTHYECKUX padoT

SBJISIETCS PEKOMEH/IOBAHHBIM, YYHMTENb JieJlaeT BBIOOP TPOBEICHMS JaOOpaTOPHBIX padboT
OTIBITOB C YU4ETOM UHIUBUAYATBHBIX 0OCOOEHHOCTENH 00yUaOITUXCS.

COJEPXAHUE OBYYEHMUA



COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o mpupone. Hayunble MeToabl Mo3HaHUs OKpysKarouero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MOHCHHpOBaHI/IC (1)I/I3I/ILI€CKI/IX SIBIICHUIN H IMpouecCCoB. HaquLIe runore3pl. OU3ndecKue
3aKOHBI U TCOPHHU. FpaHI/II_IBI MPUMCHHUMOCTHU (I)I/I3I/I‘-ICCKI/IX 3aKOHOB. HpI/IHL[I/IH COOTBCTCTBHA.

Pomp m mecto ¢u3uku B (opMHpOBAaHMHM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
IIPAaKTUYECKON JEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaznoroBble U 1IUQPOBBIE H3MEPUTEIbHBIE MPUOOPBI, KOMIBIOTEPHbIE JATYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

MexaHndeckoe JABUXXCHUC. OTHOCHUTENHLHOCTE MEXAaHHUYECKOT0 JABHXXCHUA. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE

MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHuE NepeMElIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MPSMOJMHENHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILIEHUS MaTEPUAIIBHOM TOUKU OT BPEMEHH.

CBoOogHOE nasieHne. Y cKkopeHue cBOOOJHOIO MaieHHsl.
KpuBonuHueniHoe paBukeHHE. JI[BM)KEHME MAaTEpHAIBHOM TOYKM 10 OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YIJIOBAas CKOPOCTb, JIMHEHHas CKOpocTh. Ilepuon u

gyacToTa obparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

Texumueckne yCTpOfICTBa N TPAaKTHYCCKOC TMNPHUMCHCHUC: CIHUAOMCTP, JABUIKCHUC
CHapsA 0B, HCIIHBIC U peMéHHLIC nepcaavn.

Jlemoncmpayuu
Mopenb cucteMbl 0TCUéTa, WILTIOCTPAIAS KHHEMAaTHUECKUX XapaKTEPUCTUK JBIKEHUS.

[IpeoOpa3zoBanme NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3yXe U B Pa3peKECHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus tena, OpoIeHHOr0 O] YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

N3mepeHne ycKopeHust CBOOOHOTO MaleHHUS.

Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3y4yeHre HEpaBHOMEPHOIO JBUKCHHUS C LENBIO OIIPENETICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS — MEXKIy  HyTSIMHM,  IPOHJCHHBIMH  TEJIOM  3a
IIOCJICZIOBATENIbHBIE PAaBHBIE IPOMEKYTKM BPEMEHHM IIPH PABHOYCKOPEHHOM [JBIKCHHHM C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

W3yuyenue ABMKEHUS IIAPUKA B BA3KOU KUIKOCTH.

N3ydeHue ABMKEHUS Tela, OpPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHOocuTenbHOCTH ['anuned. [lepBoiit 3akoH HetoToHA. IHEpIIMAIBHBIE CUCTEMBI
oTcuéTa.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuia. Btopoit 3akon Hpiorona mis
MartepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [U1s1 MaTepruanbHbIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna Tsxectd. IlepBas kocMuueckas CKOpPOCTb.

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

Tpenune. Buasl TpeHus: (mMokos, ckoibxeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIECHUS
IIpU JIBUKEHHUH TeNa B XKUAKOCTU WM rase.

[TocTynaTenpHOE U BpallaTelIbHOE ABHKEHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cubl OTHOCHUTEIBHO OCH BpauieHus. Ilnedo cuibl. YcinoBuss paBHOBeCHUs
TBEPAOIO Tea.

Texumueckne yCTpOﬁCTBa U MPAKTUYCCKOC TMPUMCHCHHUC. TMMOAMINITHUKH, AOBHXKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBieHue nHEepLUMH.
CpaBHEHHE Macc B3aUMOJICCTBYIOIIMX TEJl.

Bropoii 3akoH HeroTOHA.



N3mepenue cu.

CroxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKECHHUS.
YcnoBus paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3ydeHne ABMKEHUS OpyCcKa 1O HAKIIOHHOW TUIOCKOCTH.

HccrenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yCHOBI/Iﬁ PaBHOBCCHUA TBépI[Ol"O TCJa, UMCIOILICI'O OCh BpAIllCHUA.
Tema 3. 3akonvt COXPAHERUA 6 MEXAHUKE

Hmnynbc MaTepuaibHON TOUKH (Tela), CUCTEMbl MaTepUANIbHBIX TOUYEK. MIMIynbC cuilbl U
MU3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi MarepuanbHOM Touku. Teopema 00 M3MEHEHHMM KUHETHYECKOM
JHEPIUH.

[TorennuanbHas sHeprus. [loTeHnmanbHas 3Heprus ynpyro 1epopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHI)HBIG 1 HCIIOTCHIIMAJIBHBIC CHIIBI. CBs3b pa60TI>I HCIMOTCHIMAJIBHBIX CHUJI C
M3MEHCHHEM MEXaHHISCKOM SHEPTHUU CUCTEMBI TCIIL. 3aKkoH COXpaHCHUMA MEXaHUYECKOM OHCPIHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMAIBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3yuenue aOCONIOTHO HEYNPYroro yaapa C IHOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHHUEM MEXaHMUYECKOW 3HEpruu Tesla Ha
IIpUMEpE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocnoevl MOEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YACTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojenerd. Macca u pazmepbl moiiekyn. KosmuecTBo BemiecTsa.
[TocrosinHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KUHETUYECKOH TEOpHUU
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMs dactul Tra3a. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSITHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpencraBieHne U30MpoOIecCOB: U30TEpMa,
n30Xxopa, nzobdapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OHBITLI, AOKAa3bIBAOIMHUE JUCKPETHOC CTPOCHHUEC BCIICCTBA, CI)OTOFpaCI)I/II/I MOJICKYJI
OpTraHHUYCCKUX CO€IUHEHUH.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBU)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOEHCTBHSL.
Monens, HIUTFOCTPUPYIOLIAs IPUPOLY JaBJICHHS ra3a Ha CTEHKH COCYZa.

OMBITHL, MJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€ATIbHOTO T'a3a, H30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

Omnpenenenre Macchl BO3/yXa B KJIAcCHOM KOMHATe€ Ha OCHOBE M3MEpeHHH 00BEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccrnenoBanne 3aBUCHMOCTHU MCXKAY napaMeTpaMu COCTOAHUA Pa3pECKCHHOI'O rasa.

Tema 2. Ocnosvt mepmoounamurku



TepMmoguHamuyeckass cucrema. BHYTpEHHsSIsI SHEPrusi TEPMOAMHAMHYECKONW CUCTEMbI H
crocoOb! e€ uzmeHenus. KonndyectBo TemioTsl U pabora. BHyTpeHHAsS SHEprusi 0lHOAaTOMHOTO
naCaJIbHOI'O I'a3a. BI/IILBI TCILIONCpCaaqn: TCIJIOIIPOBOAHOCTh, KOHBCKIUA, U3JTYUCHUC. yI[eJIBHaSI
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEepe1aye.

[Tonsitue 00 ammabatHoMm mponecce. IlepBeiii 3akoH TepMoawHamuku. [IpuMeHeHme
MIEPBOr0 3aKOHA TEPMOAMHAMHUKHY K H30mporieccaM. [ padudeckast HHTepIpeTaus paboThl rasa.

Bropoii 3akon TepMoarnHaMuku. HeoOpaTuMOCTh POIIECCOB B IPUPO/IC.
Tennoble MamuHbl. [IpHHINIIBL JeHiCTBUS TEIIOBBIX MalinH. [IpeoOpa3oBaHus SHEPTUH B
TeroBeIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid Mammubl. Lukin KapHo n

ero K03 GUIUEHT MOJIE3HOTO AEHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPTETUKH.

TexHumueckne YCTPOIZCTB& U IPaAKTUYCCKOC IPUMCHCHHEC. [IBUTATCIIb BHYTPECHHECTO
CropaHus, OBITOBOI XOJIOAWJIbHUK, KOHAUIIUOHCP.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEpPruu Teja IpPU COBEPUICHHM pPAOOTHI: BBUIET MHPOOKU U3
OyTBUIKM IOJ AEMCTBUEM C)XAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHeprun (TeMIieparypsl) Teja Ipu Terionepesaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPaHUs, pEaKTUBHOI'O JIBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eewjecmea. Pazogvie nepexoovl

[Tapoo6pazoBanue u konaeHcamus. Vicnapenue u kunenue. AGCONOTHAs U OTHOCUTEbHAsS
BJIQXKHOCTh Bo3Ayxa. HacklmieHHblil map. YnenbHasl TemjaoTa napooOpa3oBaHUs. 3aBUCHMOCTb
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimusanus. Y aenbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHHUE TEIUIOBOro OajaHca.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTUU  IIOJIyYE€HUS COBPEMEHHBIX MAaTepUajgoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIIIIEHHBIX ITAPOB.



Kunenve npu noHM>XKEHHOM J1aBJICHUH.
Crioco0bl U3MepeHUs BIAKHOCTH.
HaGmroienne HarpeBaHus U MIIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
JleMoHCTpanys KpUCTalIoB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.
Pa3znea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuka

Onektpuzauusi Teln. OIeKTpuueckuil 3apsa. JlBa Buaa DSIEKTPUUYECKHX — 3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsioB.  3akon  Kymona. TodeuHbld  SJeKTpUYECKUN — 3apsl.
Onektpuueckoe mone. Hampsk€HHOCTh diexTpuueckoro mois. [IpuHunun cymneprno3unuu

ANEKTPUYECKUX MOJIeH. JINHNKM HANPsyKEHHOCTHU IEKTPUYECKOTO MMOJIA.

Pabora cun snexrpocraruueckoro mois. llorennman. Pa3HOCTH  MOTEHIIMAIIOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. J(uaaeKkTpruueckas MpoOHUIIaeMOCTb.

OnektpoéMkocTs. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHudeckne ycTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: DJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBrue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBHCHMOCTD 3J'ICKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCATOpa OT IUiomaau IIJIaCTHH,
pacCToOdHNA MEKAY HUMHU U )II/I3J'I€KTPH‘-I€CKOI>1 IMPOHUIIACMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.



Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. llocmosannwiit Inekmpuueckuil mok. Toku e paznuunvix cpeoax

DNEKTPUYECKHA TOK. YCIIOBUSI CYIIECTBOBAHUS DJEKTPHUYECKOrO TOKA. VICTOYHHMKHU TOKA.
Cuia Toka. [1locTOSSHHBIH TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LIETIH.

3JI€KTpI/I‘IeCKO€ COITPOTUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IC,I[OB&TCJ'IBHOG, napaajiCJbHOE, CMCHIAHHOC COCAMHCHUE IIPOBOAHHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTB 3IEKTPUIECKOTO TOKa.

DIEKTPOABUKYIAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCTb COITPOTHUBIICHHS] METAJJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPUMECHAs HPOBOJUMOCTh IOJIYHPOBOJHHKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPUOOPHI.

ONeKTpUYecKUi TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUcconuanus. JNEeKTPOIIN3.

DNEeKTpUUYECKHUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MomHus.
IInasma.

TexHuueckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
WCTOYHHKM TOKa, DJEKTpOHArpeBaTeNbHbIE MPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPHOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

HSMGpGHl/Ie CHUJIBI TOKA W HAIIPSAKCHHA.

3aBUCHMOCTD CONIPOTUBJICHUA NWIMHAPHUYCCKUX I[MPOBOAHUKOB OT [JIMHBI, IIJIOINAJAN
IMONEPECUYHOTO CCUCHUA U MaTCpUaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABHKYIIEH cuibl. KOopoTkoe 3aMblkaHHE TallbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBHCHMOCTD COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPBHI.



ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.
OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
W3y4eHne CMEIIaHHOTO COEMHEHUS] PE3UCTOPOB.

W3mepeHne  SIEKTpOABMKYIIEH CHUJIbl HMCTOYHMKA TOKA H  €r0  BHYTPEHHErO
COIIPOTHUBJICHHUSL.

Hab6nonenue anexrpoinusa.
MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kkiacce OCyLIECTBISETCS C Yy4€TOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcaMd MAaTeMaTHKH, OHWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouwsamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CHUCTEMBl  ypaBHEHUH, JHMHeHHas (QyHKuous, mapabona,
runepooia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX IPOEKLIHUHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBM)KEHUE B KUBOW mpupone, Juddysus, ocMoc, TenIo00MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus. AUCKPETHOC CTPOCHHUC BCHIECCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCUICCTBA,
MOJISIpHAs Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TCII, JKUIKOCTEH U ra3oB, DJJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOUAallUA, raJibBaHUKaA.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: Ipeodpa3oBaHKE JABUKEHUN C UCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHHUS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATehb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MaTepUaJioB, B TOM UHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, dJIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TATbBAHUKA.

11 KJIACC



Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTrosnaple MarHuThl. B3ammojeiicTBHE NOCTOSHHBIX MArHHTOB. MarHuTHOE ITIOJIC.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
nHAykiuu. KaptrHa TMHUNA MAarHUTHOM MHYKIUK TOJISI TOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1oje NpoBOJHMKA ¢ TOKOM. KapTWHa JIWMHMIA MHIYKIIMM MArHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalpaBJICHUE.

Cuia JIopeHua, eé MOAYJIb W HaIIpaBJICHHUC. I[BI/I)I(CHI/IC 3ap;1>1<eHH0171 qaCTUullbl B
OJHOPOIHOM MArnMTHOM II0JIC. PaboTta cuibel HopeHua.

SIBeHME DNEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKIHH.
DNeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIuu Dapajes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa HMHIYKIUU B IPOBOJHMKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.
DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOﬁCTBa U [OPAKTHYICCKOC TPHUMCHCHUC: TIOCTOSAHHBLIC MAIrHWUTHI,
SJICKTPOMAIrHMThI, DJICKTPOABUTATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI], MHAYKIIHUOHHAA ICYb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.
JIuHUY MHIYKIUY MarHUTHOTO TOJIS.
B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBnenne 3H€KTpOM3FHPITHOI7] HHIAYKIUU.



IIpaBuio Jlenua.

3aBHCHMOCTD 3JICKTpOI[BI/I)KyIJ_[eI71 CHUJIbl MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHUTHOTO
IIOTOKaA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

HccenenoBanue 1elCTBUSA IOCTOSSHHOIO MAarHATA HA PaMKY C TOKOM.

HccenenoBanue siBJICHUS YIEKTPOMArHUTHON UHAYKIUH.
Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazcHuUmHvle KOaeoanus

KonebGarenbnas cucrema. CBoOoaHble MexaHWueckue konebanus. [apmoHuveckue
konebanus. Ilepuon, dacrora, ammautyga u (asza konebanuil. I[lpyXMHHBII MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TapMOHHMYECKHX KojeOaHuii. [IpeBpamienne sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUIX.

KoneGartenbubiit  koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B UAEaIbHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKHMHU W 3JIEKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHs SHEPTUHU B UACATHLHOM KoJeOaTelbHOM

KOHTYpE.

[IpencraBnenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHUYecKue KosieOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennsblii Tok. CHHYyCOUIaNbHBIN NMEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUITbI TOKA U HAMIPSKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUYECKON SHEPrum.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynbTypa wucnoiab3oBaHuUs

SJICKTPOSHEPTHUHU B MMOBCEOHEBHOM KU3HU.

TexHuueckue YCTpOﬁCTBa U TPAKTHUUCCKOC MNPHUMCHCHHC!: SHGKTpI/I‘leCKI/Iﬁ 3BOHOK,
TeHepaTop NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTenbHON cUcTeMbl (IPYKHHHBINA MU MaTeMaTHYeCKHA
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.
HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3oHanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcuumorpaMMbsl — (3aBUCMMOCTH  CUJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc mpu mocienoBaTeIbHOM COSAMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTHBHOCTH U
KOHJICHCATOpa.

Mogenb TMHAN 3IEKTPOoIepeIadHn.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJIeOaHM rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBaHnue MepeMEHHOr0 TOKa B LENM W3 IOCIEI0BAaTEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnuueckre BOJIHBIL, yCII0BUs pactipocTpanenusd. [lepuon. CkopocTh pacnpocTpaHEHUs
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL MHTepdepeHuus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIYy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmnas
opueHranusi BekTOpoB E, B, V B anekTtpoMaruutHoil BojiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpakaus, uHtepdepenius. CKOpoCcTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 3JeKTPOMAarHUTHBIX BOJH. [IpuMEeHEHHE DJIEKTPOMArHUTHBIX BOJH B TEXHHUKE W
ObITY.

[TpyHIMIIBI pagUOCBS3U U TeAeBUACHUA. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue ycTpoiiCTBa M IMPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Ha6J'IIOIleHI/IC OTpAXKCHUSA U NPCIIOMIICHUA MCXaHUYCCKUX BOJIH.

Habmroienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pEe30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYIOH W YacTOTOM
KOJIeOaHUIA.

HccnenoBanue  CBOMCTB — AJICKTPOMArHMTHBIX — BOJIH:  OTPAXKEHHE, MPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OJTHOPOJHOM cpeje.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue HM300paKCHUH B ILIOCKOM
3epKale.

[Ipenomnenue cBera. 3aKkoHbBl IpenoMiIeHHs cBeTa. AOCOJIOTHBIM  IOKa3arelsb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIl yros IOJHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cseta. CiioxxkHbli cocTaB O6enoro cera. L{ser.

CoOuparomue W pacceuBaromye JIUH3bL. ToHKas auH3a. DOKYCHOE pacCTOSHHE WU
ONTHYECKas CUJia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHrepdepenuus cBeta. KorepeHTHbIE HCTOUYHUKU. Y CIOBHSA
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOTCpPCHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaONIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETA Ha TN(PPAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHuueckue ycTpoicTBa M MPAaKTUYECKOE NPUMEHEHHE: OUKHM, Jyna, (oToamnmapar,
HpOGKHHOHHBIﬁ arrapar, MHKPOCKOII, TCJIICCKOII, BOJIOKOHHAad OIITHKA, I[I/I(l)paKHI/IOHHaﬂ
peueTKa, MOJIIPOUL.

Jlemoncmpayuu

[TpsaMonuHeiiHOe pacmpocTpaHeHHe, OTpakeHHWEe WU IpeloMieHue cBera. OnTuuyeckue
npUOOPBHI.

ITonmHOoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.
HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mogenu MHKPOCKOIIa, TCICCKOIIA.



Hab6nronenue natepdepeHIinm ceera.

HaGmonenue nudpakiuu cBera.

Habmonenue qucnepcuu cBera.

[Tomy4yeHue cekTpa ¢ MOMOUIBIO MPU3MBIL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEHIETKH.

Habmroenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue nucniepcuu certa.
Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH

['paHuIel NPUMEHUMOCTH KJIAaCCMYEeCKOW MexaHMKHU. [locTynaTel crnenuanbHOM TeopHuu
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CBE€Ta B BaKyyme, [MPUHIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITHHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.
Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuol K6AHMOEOU ONMUKU

®oronsl. Dopmyna [1nanka cBsizu SHEPruM POTOHA C €T0 YACTOTON. DHEPTUS U UMITYIIBC
dboToHa.

OtkpeiTue u wuccienoBanue Goroddpdexkra. Omnbitel  A. [I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuia» dportodrddexra.

JaBnenune cBera. OnwiTe! [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuuyeckue ycTpOHCTBa U NPAKTHUECKOE MpPUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTor(hPeKT Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanne 3akoHOB BHEMIHETO GoTtodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactui. Ilnanerapnas

monenb atoMa. [locrymarer bopa. Usnydenue u mornomeHue (OTOHOB NPU MEPEXOAC aroma C

OJIHOTO YpOBHSI SHEpruuM Ha JApyroi. Buasl crnektpoB. CHekTp YpOBHEH BSHEpPruM aToMa
BOJIOpOAA.

BousiHoBgie cBoMicTBa yactull. Bosubl ne bpoissa. KopnyckylisipHO-BOJIHOBOM Tyanu3M.
CHnoHTaHHOE U BBIHYXKJICHHOE U3JTyUeHHe.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: CIEKTPalIbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HabGmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHThI,  JOKa3bIBAIOIIME  CIOXKHOCTH  CTPOGHHUSA  sifpa. OTkpbITHE
paaroakTuBHOCTH. OTBITEI Pe3epdopaa mo onpeneneHnio coctaBa panoakKTHBHOTO H3TYICHUS.

CBoiicTBa anbti)a-, 6eTa-, ramMma-usJIydCHUs. Bausiaue pPaaAnOaKTUBHOCTHU HaA KUBLIC OPTraHU3MBI.

OTxkpbITHE TPOTOHA U HelTpoHa. HykinonHas monens siapa I'eitzendepra—lBanenko. 3apsa
anpa. MaccoBoe uucino sipa. M30Tomnsl.

Anbda-pacniag. DIeKTPOHHBIM M MO3UTPOHHBINM OeTa-pacnaa. ['amMMma-uznydyeHue. 3aKoH
PaaMOaKTHBHOTO PacIaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT maccol spa.
Snepusle peaknnu. [lenenue u CUHTE3 SO€ED.

Anepusiii  peaktop. Tepmosaepubiii cunTe3. [IpoGieMbl U TNEPCHEKTHBBI  SIEPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.



DnemMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHaMeHTaIbHbIE B3aUMOACHCTBUSA. EAMHCTBO (hM3NYECKOi KapTHHBI MHpA.

TexHuueckue ycTpolcTBa U NMPAKTUUYECKOE NPUMEHEHHE: J03UMETp, kKamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM GoTorpadusim).
Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

OTanel pasBUTHA  ACTPOHOMMH. HpI/IKJ'IaI[HOC H  MHPOBO33PCHUYCCKOC 3HAYCHHC
ACTPOHOMUMU.

Bun 3Bé3nHor0 HebOa. Co3Be3aus, SpKue 3BE3IbI, IUNIAHETHI, KX BUIUMOE ABHKCHUE.

ConHeyHast cucreMa.

Comnne. ConHevHass akTHUBHOCTh. Mcrtounuk sHepruu ConHna u 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTEPHUCTHKHU. Jlparpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbI
I[JIABHOW IIOCJIENOBATEILHOCTH. 3aBUCUMOCTH «MacCa — CBETHMOCTBY» [UIS 3BE3] TIJIABHOU
MOCJIeIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBbIE MPEACTABICHUS O

MPOUCXOKACHUH U BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [Tyte — Hama [NanakTtuka. [Tonoxxenue u nmwxenne Connia B ["anaktuke. Tumbt
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SApaX TalakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06na. Paszberanue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabarooenus

Habmronennss HeBOOPYKEHHBIM TTIa30M C UCIOJIB30BaHHEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUTSL OTIPEJICNICHUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noiaymapus u spKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, mraner, Maeunoro [TyTu.

O0o01maromuiee moBTOpEeHNE



Pons ¢u3umku W acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHUYECKOM, COIMAIBHOU H
ITUYECKON cdepax [eATeIbHOCTH YeloBeKa, pOojdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MemnpeuMeTHHe CBA3H

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4€ToM
COZIEPKATEIbHBIX MEXKIIPEMETHBIX CBS3€ C KypcaMd MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

MeosicnpeOomemnuvle nousimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHMH, TPUTOHOMETpUYECKHE (QYHKIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HX
IOPOEKIMY Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONPEEICHUE ILIOMAU INIOCKUX GUryp u 00bEMa Tell.

buonocus: snexTpuyeckue SBIEHUS B JKUBOM MPHUPOAE, KoJeOaTeIbHbIE [BUKECHHUS B
KUBOW IpPUPOJE, ONTUYECKHE SBJICHHUS B >KMBOM NpuUpoje, ACHCTBUE pajualldid Ha >KUBBIE
OpraHU3MBl.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPABIX TEII,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUTMYECKON PEHIETKH, CIIEKTPAILHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJI€KU MarHUTHBIX pyH, (HOTOChEMKA 3eMHOMU
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TMHUM DIIEKTPOIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, JJIEKTPOJIBUIaTEb,
WHAYKIIMOHHAs Te4yb, pajaap, paJuoONpUEMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenune yueOHOro mpeamera «Pu3nKa» Ha ypOBHE CpEIHEro OO0mero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC Pe3yNbTaThl OCBOCHHsI y4eOHOro mpeamera «®DH3HKa» JOIKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroLIMXCsi PyKOBOJCTBOBATHCS C(DOPMHPOBAHHON BHYTpPEHHEH
HO3UIMECH JIMYHOCTH, CHUCTEMOH LEHHOCTHBIX OpPHCHTALMH, [TO3UTHBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM LEHHOCTSM POCCHUUCKOro  00IlecTBa,
pacIIMpPEHUE )KU3HCHHOTO OIBITA U OIbITA JICATEILHOCTH B MPOLECCE Peaau3aliii OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpaxaaHCKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WMLMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX T'YMAaHUCTHUYECKUX M JIEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACSTENBHOCTh B HHTEpEcax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIIEHUH B 00Pa30BaTEIHLHOM OpPraHU3aInu;

YMCHUC BSaHMOHeﬁCTBOBaTB C CONMAJIBHBIMU MHCTUTYTAaMH B COOTBETCTBUU C UX q)YHKHI/ISIMI/I u
Ha3HAa4YCHUCM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, IOCTHKEHHSIM POCCUHCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OLICHUBATh CUTYallUIO0 U IMPUHUMATHL OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B JCATCIbHOCTH y‘IéHOFO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:



ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
(bU3UYCKOM HayKe;

5) Tpy10BOro BOCIIUTAHUS:
UHTEpEC K pa3iuyHbiM chepam MpodhecCHOHATBHOW JESITENbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei

HpO(l)eCCI/II/I H PCAJIM30BLIBATDH COOCTBEHHBIE )KU3HEHHEIE IJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO MU CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA
MPOTSKCHUH BCEH KHU3HU;

6) 9K0JIOrH4YeCKOr0 BOCIIUTAHUS

Cc(OPMUPOBAHHOCTh SKOJIOTHYECKOH KYJIBTYpHl, OCO3HaHHE TJIO0ANTBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBJIEHUE IEHUCTBUI B OKPYXAKOWIEH Cpele Ha OCHOBE 3HAHUS
L[eJI€N YCTOMYMBOIO PA3BUTHSI YEJIOBEYECTBA;

pacimpCHue OIblTa JACATCIbHOCTH 9KOJIOTHYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
WMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

(GOpPMUPOBAHHOCTh ~ MHPOBO33PEHHsS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HU3NUECKOI HAYKU;

OCO3HAaHUC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCE U3YUYCHUA (1)I/I3I/IKI/I
OCYICCTBJIIATE MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIBHOCTh HHAUBUAYAJIBHO U B T'PYIIIC.

METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble Jornyeckue aeficTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpoBaTh MNpobiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMnpeacIATh UEIN ACATCIbHOCTH, 3a1aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPECUYHNA B paCCMATPHBACMBIX (I)I/I3I/I‘-IeCKI/IX SIBJICHUSAX

pa3pabaThIBaTh IUIAH PeLICHUs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINXCA MaTepHaIbHbBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBLBI B JACATCIBHOCTH, OLCHHWBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKHN HOCJ'IG,ZICTBI/If/i JACATCIIbHOCTH,

KOOPJMHHUPOBAaTh M BBINOJHATH pabOTy B YCIOBHUSX pEAlTbHOrO, BUPTYAIbHOTO U
KOMOUMPOBAaHHOTO B3aUMOJCHCTBUS;



pa3BUBATh KPEaTUBHOE MBIIIJICHHUE MTPU PELICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMH TOHATHUSMU W METOJaMH (HHU3HUECKON
HaYKU;

BJIAJICTh HAaBBIKAMH Y4E€OHO-HCCIICIOBATEIbCKOW U TPOCKTHON NEATEIBHOCTH B 00JIACTH
(GU3UKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIIFHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
(U3UYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHHSI,

BIIQJICTh BUJAMH JACSITEIHLHOCTH IO IOJTYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETalluH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3lIMYHBIX Y4YEOHBIX CHTyalMsX, B TOM YHCIE TpU
CO3IaHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BBISBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBSI3U W aKTyaJIM3MpPOBATh 33Jady, BBIIBUTATH
TUIOTe3y €€ pelleHHs, HAXOJWUTh AapryMEHThI Ui JIOKa3aTeJbCTBA CBOUX YTBEPXKICHHIA,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YyJIbTAaThl, KDUTHUYCCKHU OLICHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4¥ B 00Pa30BaTEIHLHON NEATSILHOCTH, B TOM
qrclie PU U3YYeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLlEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTel;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUruHaJIbHBIC ITOAXOAblI U PCIICHU A,

CTaBUTh HpO6J’ICMI>I " 3a71a4u, JOIMYyCKAOMHNE AJIbTCPHATUBHBIC PCIICHU .

Pabora ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMU TOJIy4yeHHs] MHPOpMALUU (U3MUECKOro COJEpKaHUS M3 MCTOYHHKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IIOUCK, aHAJINW3, CHCTCMATHU3allUI0 U
MHTEpHpeTalrio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM IpEJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIB30BAaTh CPEACTBA I/IH(l)OpMaHI/IOHHI)IX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOrO COJepXKaHUA B pPa3NU4HbIX (opmaTax ¢ ydérom

Ha3HayeHus: WHGOpPMalMKW M UEJNEeBOM ayAUTOPUM, BBIOMpAs ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3al1H.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:
OCYIIECTBIISATH OOIICHHUE HA ypOKaX (DU3UKU ¥ BO BHEYPOUHOH JESATEITLHOCTH;
pacio3HaBaThb MPCAIIOChUIKA KOH(i)JII/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYATh KOH(bJII/IKTBI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOUYKY 3PEHHS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BBIOMPATh TEMATUKY UM METOJbl COBMECTHBIX ACHCTBUU € y4€TOM OOLIMX HMHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IMpUHHUMAaTb LOCJIN COBMECTHOM ACATCIIbHOCTH, OPraHHU30BbIBATH W KOOPAWMHHPOBATDH
JEUCTBUS MO €€ JOCTHXKEHHIO: COCTaBJIATH IIJIaH HeﬁCTBHﬁ, pacupeaciiitb poju ¢ y‘IéTOM

MHEHHI YJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOH paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHHUKA KOMaHbl B OOIIMIA pPe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IMPOEKThI, OLEHUBATh WUJIEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIATL IIO3UTUBHOC CTPATCTUYCCKOC TMOBCACHUC B PA3JIMYHBIX CHUTyalUAgX,
IMMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OBITH WHHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00NacTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M KadyeCTBEHHBIX 3aJ]ay, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

Jie7aTh OCO3HaHHBIA BHIOOP, apryMEHTHPOBaTh €ro, Oparb Ha ceOsi OTBETCTBEHHOCTH 3a
perieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBAaTh (DOPMHUPOBAHUIO W TIPOSIBICHHUIO JSPYIUIHMH B 001acTH (HU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JaBaTb OLCHKY HOBBIM CHUTYyallUsIM, BHOCHUTBb KOPPCKTHUBBI B JACATCIBHOCTH, OLICHHBATH
COOTBTCTBHE PE3YJITATOB LICIISAM,

BJIaJACTh HaBbIKaMU IMO3HaBaTEIILHOM pe(bJ'ICKCI/II/I KaK OCO3HaHH:A COBEPIIACMBIX ﬂeﬁCTBHﬁ
N MBICJIMTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX [IPU aHAIU3€ PE3YIbTATOB IEATECIIBHOCTH;

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B mpornecce moctkeHust TMYHOCTHBIX PE3YIBTATOB OCBOCHHUS MPOrpaMMBbI IO (pHU3HKe ISt
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydYarOLIMXCsl COBEPILIEHCTBYETCS 3MOLMOHAIbHBIN

WHTEJUICKT, MPE/IoIaramuii copMupoBaHHOCTD:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO COCOOHOCTh OHUMATh CBOE SMOIMOHAIFHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJImpoBaHus, BKIIOYAaronicro CaMOKOHTPOIJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTb 3a CBOE IIOBCACHUC, CIIOCOOHOCTD alarTupoOBaTbCad K OMOLUMOHAJIBHBIM
HN3MCHCHUAM U IIPOSABJIATH FI/I6KOCTI>, OBITh OTKPBLITHIM HOBOMY;

BHYTpEHHE!l MOTHBAI[MM, BKJIOYAIOUIEH CTpeMJeHHE K JOCTHKEHHMIO LEeIH U YCHexy,
ONTUMM3M, HHULIMATUBHOCTb, YMEHHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIaTHU, BKJIIOYAIOIIEH CIIOCOOHOCTH TOHUMATH SMONHUOHAJIIBHOC COCTOAHUEC MOPYIUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6IJ_ICHI/ISI, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNBAHULIO,

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAUBATh OTHOIICHUS C APYTHMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenust B 10 kJiacce nmpeMeTHbIE pe3yJlbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHUHU COBPEMEHHOMN
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHH, B MPAKTHUUECKOU
JIeITEILHOCTH JIIOACH;

YUUTBHIBaTh TPaHULbl MPUMEHEHUS H3YYEHHBIX (QU3NYECKUX MOJENeil: MarepuaabHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, WACANBHBIM Tra3, MOJENH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN ICKTPUYECKUN 3aps]l IIPU PELICHUH
¢du3nUeckux 3anay;



pacnio3HaBath (U3MYECKUE SIBJICHUS (MPOIECChI) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJISIPHO-KMHETUYECKOM TEOPHH CTPOEHHUS BEHIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JBI)KEHHE, CBOOOIHOE TMajJieHHue Tell,
JBYDKEHUE 110 OKPYXHOCTH, HWHEpLMs, B3auMoneucTBue Tei, auddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHUE YXKUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE O00bEMA TEJ NpPHU HarpeBaHUU
(oXJaKJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACH ALV, TUIaBIeHNUEe, KpUCTAJUIN3aLu,
KUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIYy IapaMeTpaMH COCTOSHMs raza B H30IPOLECCAX, JJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCHIBATh MEXAHWYECKOE JBIDKEHHE, UCHOJb3ys (U3NUECKHE BEIMYUHBI: KOOPAHMHATA,
yTh, IEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJla, UMITYJIbC Tejla, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIb3YEMbIX BEIMYUH, MX
0003HAUEHHSI U €JMHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C ApYTMMH BEIUYUHAMY;

ONKCBHIBATh H3YyUEHHBIC TEIJIOBbIE CBOMCTBA T€l M TEIUIOBBIE SBICHMS, HCHOIb3Ys
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas DSHEprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpPEIHEKBaJpaTU4HAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora ras3a, KOd(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATENISA; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHUIBL, HAXOIUTHh (OPMYJBI, CBA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M JJIEKTPUUYECKUE SIBICHHUS
(mporecchl), UCTONIb3ys (PU3UUYECKUE BEIMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIeE,
HaIpsDKEHHOCTh  IOJIS, MOTEHLHAN, pPa3sHOCTh IIOTEHUMAIOB;, IPH ONMCAHUU IPABWIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, UX OO0O03HAUeHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBIICHUS, WCIONB3Ys (DU3WYECKHUE 3aKOHBI U
MPUHIIMIIBL: 3aKOH BceMmupHoro TtsroteHus, |, Il u 1l 3akonst HploToHa, 3aKOH CcOXpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IPUHITUI CYTICPITO3UIINN CHJI, TIPUHITUTT
paBHOIPABUsl MHEPLUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETUUYECKYIO TEOPHIO CTPOCHUS
BEIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEJHEH KWHETUYCCKOW DHEPTHH TEIUIOBOTO JIBHKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUIECKOTO 3apsja, 3akoH KyloHa, MpH 3TOM pa3iudarh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

0OBSCHATH OCHOBHBIC TIPUHIUIIBI JIENCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3jindaTtb yCJIOBUA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEIHEBHOM KU3HU,

BBINOJIHATh 3KCIIEPUMEHTHl 10 HMCCIENOBaHMIO (DU3MYECKHX SBJIEHUH M MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIHPOBATH BHIBOJIHI;

OCYIIECTBIISITh NpPSMbIE M KOCBEHHbIE M3MEPEHUS (U3MUECKUX BEJIWYUH, MPH 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;



HCCJIEIOBATh 3aBUCUMOCTU MKy (PU3NUECKMMH BETMYMHAMHU C UCIIOJIB30BaHUEM MPSIMBIX
M3MEpPEHUl, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh pPE3yJbTaThbl IOIY4YEHHOM
3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOmuI, u TrpadukoB, AenaTh BBIBOABI TIO
pe3yJibTaTaM HCCIeI0BaHNUS;

coOnrofarh mpaBuiaa 0€30HacHOr0 TpyAa TMpU  MPOBEACHUM  HCCIENOBAaHUN B
paMKaxy4eOHOro SKCIIEPHUMEHTa, Y4eOHO-MCCIEeI0BAaTEeIbCKOW M TNPOEKTHOW NESATEIBHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HUCHOJIb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAM3a YCIOBUS 33[a4d BHIOMpATh (PU3NUYECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIuWMble IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MYECKON BEIIMYHHBI,

pemiaTe KAa4YCCTBCHHBIC 3aAa4iu: BBICTPAWBATL JIOTMYCCKHU HCIPOTHUBOPCUHHMBYIO LCIIOYKY
pacCyXJIeHHI ¢ OMOpO HAa U3YUCHHBIEC 3aKOHBI, 3aAKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCTIONB30BaTh TIPH  pEIICHHH YYeOHBIX 3a7ad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAUU M MPEICTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(pOpMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOJy4aeMyro HH(OpMALINIO;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE
HAyKH, 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHHA II0 (1)I/I3I/IKC B HOBCCI[HGBHOﬁ KU3HU OJId
oOecnieueHus 6€30MacCHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOTIOICHHUS HOPM DKOJIOTHYECKOTO TOBEICHNS B OKPYKaIOIEH cpeae;

paboTaTh B IPyIIE C BHIMOJIHEHUEM Pa3IHUHBIX COIMABHBIX POJICH, MJIAHUPOBATH PAOOTY
TpymIibl, palydOHAJIBHO PpPacnpeacisiTb 00sI3aHHOCTH " IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJICKBATHO OIEHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHHE paccMaTpUBaeMOil MPOOIIEMBI.

K koniy o6yuenus B 11 kjacce npeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM
HaY4YHOI KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU M TEXHOJOTHH, B MPAKTHUYECKOM
JEeSTeIbHOCTH JIFOJIeH, IEI0CTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MUDA;

YVUUTBHIBaTh TPAHULBI TMPUMEHEHHS HW3YYEHHbIX (U3MUECKHX MoJeNnel: TOYeHHbII
JJIEKTPUYECKUN 3aps], JIyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SIACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si7[pa MPH pelieHnr (U3NIeCKUX 3a/1ay;

pacnio3HaBath (U3WUECKUE SBIECHUS (MPOIECChl) U OOBSICHATH WX HA OCHOBE 3aKOHOB
ANEKTPOJIMHAMUKN U KBAaHTOBOW (DM3HMKHU: JICKTpUUYECKAsl MMPOBOJIUMOCTD, TEINIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKa, B3aUMOJCHCTBME MAarHUTOB, AJIEKTPOMArHUTHAs
WHIYKIWSA, JACHCTBHE MArHUTHOTO TIOJS HAa MPOBOJHHK C TOKOM W JABWXKYIIUWCS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacIpoCTpaHEHHE CBETa, OTPAKEHUE,
npenoMieHue, uHTepdepeHius, audpakmus # TOJApU3AIMs CBETa, IHUCIIEPCUS CBETa,



doroanekrpudeckuit 3pdext (hororddekr), cBeToBoe NaBlIeHNE, BOSHUKHOBEHHE TUHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PAIMOAKTUBHOCTB;

ONKCHIBATh M3YyUYEHHBIE CBOICTBAa BeEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHYECKUE,
AJIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUUECKOe
HaIpsDKEHUE, IEKTPUUECKOE COIIPOTUBIICHHUE, PA3HOCTD IIOTEHLNAJIOB, 3JIEKTPOABUKYILAs CUIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTH
KaTyIIKH, SHEPrHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsi U CUjia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJIA JIMH3bIL, MPH ONUCAHUU TPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYNHAMU;

ONKCBHIBATh M3y4YCHHBIC KBAHTOBHIC SIBICHUS M TPOLECCH], HCHOJIB3Yyd (U3NYECKHE
BEJIMYMHBI: CKOPOCTH JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUU
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YEMbIX BEJIUYMH, MX OOO3HAUYEHUs u
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaUEHUE (PU3MUECKON BEIUYHMHBI;

AHAIM3UPOBATh (U3UYECKUE TPOLECChl U SBIEHUS, UCHOIb3Ys (U3UYECKUE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENIbHOTO U MMAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO pacHpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEHHA I (oTodh(dEeKTa, 3aKOH COXPaHEHUS JHEPrUH, 3aKOH
COXpaHEHMsSI HMITYJIbCa, 3aKOH COXpPAHEHHS OJJIEKTPUYECKOro 3apsaa, 3aKOH COXPaHEHUs
MaccoBOTO 4YHCJIa, MOCTynarel bopa, 3aKOH paguoakTUBHOTO pacmajaa, MpH STOM pPa3IUYaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00yacTi) IPUMEHUMOCTH;

ONpEeNATh HalpaBICHUE BEKTOpAa MHIYKIIMM MAarHUTHOTO IOJI NMPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIMHCHIBATH I/I306pa)KeHI/Ie, CO31aBacMoOC IJIOCKUM 3CPKAJIIOM, TOHKOH J'IHH3OI>1;

BBITIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SBICHUI M MPOILIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpEHUi: Tmpu 3ToM  (QOopMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMBIE M KOCBEHHBIE HM3MEPEHUS (U3MUECKUX BEIUYUH, IMPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 WM3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yJibTaThl MOJYYEHHOW 3aBHCHUMOCTH
¢u3nyecKux BEIWYMH B BHAE TaOMUIl M Tpa@uUKOB, JeiaThb BBIBOABI IO pe3yibTaTam
UCCIIEJOBAHMSI;



coOnrofarh mpaBuia O€30MacHOrO Tpyda MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOTo 000pYJOBAHUS;

pemiath pacu€THBIE 33Ja4d C SIBHO 3aJaHHOM (U3MYECKOM MOJAENbI0, HCIOIb3YA
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (PU3NYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMbIE Ui €€ pEelIeHHS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUeCKOi BEIMYHHBI,

peliaTh KauyecTBEHHbIC 3a/layd: BbICTpanBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYCCKUE SIBICHHUS;

UCTOJIb30BaTh TPH  pEIICHHUH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMALIHUIO;

OOBSCHATH MIPUHIUIIBI ACHCTBUS MAIlIUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBUS UX O€30MacCHOT0 UCTOIb30BaHUS B TTOBCETHEBHOM KU3HU

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHHA II0 (1)I/ISI/IKC B HOBCGI[HGBHOﬁ KHU3HU [OJId
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUJIS
COXpaHEHUsI 3J0POBBS U COOJIOICHHUS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOMIEH Cpele;

paboTaTh B IPyIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IIIAHUPOBATH PabOTy
TpymIibl, palUOHAJIBHO PpPacnpeacisaTb 00sI3aHHOCTH W IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJeKBATHO OICHMBATH BKJIAJl KaXKIOTO W3 YYaCTHUKOB TPYIIIHI B
pelIeHHE paccMaTpUBaeMOil MPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HamMeHOBaHHE pa3/iesioB U TEM KomnuecTBo vacoB
n/m [porpaMMel Bcero| Konrposbhabie || ITpakriyeckue
paboThI paboThI
1.1 ||®usuka 1 METO/bI HAYYHOTO 2
MO3HAHUS
‘I/ITOI“O 10 pasjerny H 2 H
‘2.1 HKI/IHCM&TI/IKa H 7 H H ‘
‘2.2 H}II/IHaMHKa H 10 H H ‘
‘2.3 H3aKOHBI COXpaHEHHsI B MEXaHUKE H 7 H 1 H 1 ‘

‘I/ITOFO 10 paszeny H 24 H




Ne || HauMeHOBaHHE pa3zieioB U TEM KoanuectBo yacos
n/m TIpOTrpaMMBl Bcero| Konrposbnbie || ITpakruyeckue
paboThI paboThI
3.1 ||OCHOBBI MOJIEKYJISIPHO- 14 1
KMHETUYECKOU TEOPUHU
|3.2 ”OCHOBBI TEPMOJIMHAMUKH “ 15 “ 1 “
3.3 ||ArperatHbple COCTOSIHHS 8
BemecTsa. Pa3oBble IEPEXOIbI
|I/IToro o pas3zeny “ 37 ”
|4.l H3J1eKTpOCTaTHKa “ 16 “ “
4.2 |[locTossHHBIN 25IeKTpUYecKuii ToK.|| 20 1
Toku B pa3nnyHbIX cpenax
‘I/ITOFO o pas3zeiy H 36 ”
‘P€3€pBHO€ BpeMs H 3 H 1 H
OBIIEE KOJIMYECTBO YACOB I1O || 102 4 4
[TPOTPAMME
11 KJIACC
Ne | HaumeHnoBaHMe pa3iesioB U TeM KonnyectBo yacos
n/n IpOrpaMMBl Beero|| Konrponbusie || Ilpakruueckue
paboThl paboThI
1.1 ||MaruautHoe nosie. 16 1 3
DNeKTPOMAarHUTHAS WHTYKITHSI
Hroro no pazaeny H 16 H
2.1 |Mexanuueckue u 12 1
ANEKTPOMArHUTHBIEC KoJeOaHus
2.2 |MexaHuueckue u 7 1
AJIEKTPOMArHUTHBIE BOJIHEI
‘2.3 ”OHTI/IKa H 15 H H 3
‘I/ITOFO 0 pa3jery H 34 H
3.1 ||OcHOBHI crieninanbHON TEOPUHU 5 1
OTHOCHUTEIIEHOCTH
‘I/ITOFO 0 pazjerny H 5 H
‘4.1 H3J1eMeHTLI KBaHTOBOM ONTHUKH H 8 H H ‘
‘4.2 HCTpOCHI/IC aToMa H 8 H H ’
‘4.3 HATOMﬂoe Apo H 7 H H ’
‘HTOFO 0 pas3zeiy H 23 H
5.1 |9neMeHThl aCTPOHOMUHU U 14 1
acTpopU3UKH
‘HTOFO 10 pasjeny H 14 H
‘6.1 HO606mafomee MTOBTOPCHHE H 7 H H H

‘I/ITOFO 10 paszeny H I H




Ne | HaumeHoBaHue pa3aeiioB U TeM ‘ KoanuectBo yacos

n/m TpOrpaMMBl Beero|| Konrponbhbie | IlpakTnueckue

paboThI paboThl

‘PGSCpBHOC BpeMs H 3 H

OBIIEE KOJIMYECTBO YACOB 102 4 7
I10 ITPOTPAMME




