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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3nuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro o0Imero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON mporpammbl, mpeactraBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenmera «®@u3uka» B o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha ()OPMUPOBAHHE ECTECTBEHHO-
Hay4yHOW KapTuHbI Mupa oOyuarouguxcs 10—11 kmaccoB npu oOyueHuun ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, IMPEIMETHBIM U METanpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (QHU3UKMU: JIMYHOCTHBIE, METAlpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUIAHUPYEMbIC PE3yJIbTaThl OCBOCHHS Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
MpeIMETHBIC PE3yIbTATHI MO T0JIaM O0yUYEHUS;
cojiepkanue yueOHoro npeamera «Pu3nKay mo rojgaM 00ydeHus.

®du3nka Kak Hayka o Hanbosee o0IrX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOLIUN [ €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MMOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUII B cdepe D3HEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3nKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMHUPOBaHUE YMEHUI
IPUMEHATHh HAYYHBII METOJ IO3HAHUS NPH BBHIIIOJIHEHUU MU YIEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca (U3HKH Ui yPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOXKEH Pl HIIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COIEPKUT MaTepHal M3 BCEX Pa3/esioB (PM3MKH, BKIIOYAET KaK BOMPOCH! KIACCHYECKOH, TaK M
COBPEMEHHOM (hU3UKH.

Hoesn eenepanusayuu. B coOTBETCTBUU ¢ HEW MaTepuall Kypca pU3HKH 00beTUHEH BOKPYT
¢usznueckux Teopuil. Beagymmm B Kypce sBIsSeTcss (OpMUPOBAaHUE IMPEACTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.



Hoes cymanumapuzayuu. E€ peanusanus mpenrnoyaraeT UCMOIb30BaHUE T'YMaHUTAPHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH M 3KOJIOTUUECKUMU IIPOOIeMamMH.

Hoes npuknaonou nanpasiennocmu. Kypc GU3uKu npeamnonaraeT 3HakoOMCTBO C ITUPOKUM
KPYroM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKonocuzayuu pealIu3yercsa IOCPCACTBOM BBCACHHA OJIEMCHTOB COICpKaHUA,
MOCBSAIIEHHBIX YKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PaduOHAJIbHOI'O ITPHUPOJO0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE cpenHero oOmero oOpa3oBaHHA
SBISIOTCS (u3uUeckue Teopur ((HOpMHUpPOBAHWE NPEICTABICHUH O CTPYKTYypE MOCTPOCHHUS
¢usnyeckoil Teopuu, poiaM (QYHIAMEHTAIbHBIX 33aKOHOB W IPHUHIMIIOB B COBPEMEHHBIX
MNpEACTaBJICHUAX O IPUPOAC, I'paHHULAX NPHUMCHUMOCTH Teopnﬁ, JJIs1 OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJICHUI U IPOIIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOAX0 B Kypce (DU3UKU peann3yercs Mpexae BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKKU — ITO UCMOJIB30BAaHUE CHCTEMbI (DPOHTAILHBIX KPATKOBPEMEHHBIX SKCIECPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOPHBIX padoT,
MPOBOAMMBIX JJIE KOHTPOJS M OIEHKH, OCYIIECTBIISICTCS YYaCTHHKaAMH 00pa30oBaTEIIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KaObuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
WCCIICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIWYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHME yJensercs pelleHrI0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJJaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJIAIONIME MPUMEHSATh U3YUYEHHBbIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJHOTO paszeina
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3/ienoB. i KaueCTBEHHBIX 3aJa4 MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO k MarepHaibHO-TEXHUYECKOMY
oOecrieueHHI0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOTO KaOuHeTa (DM3MKU WIN B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MpPeIMETOB €CTECTBEHHO-HAYyYHOTro LKKIIa. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKa3aHHBIX
B TNporpamMme 1o (HU3MKEe YYEHHMYECKHX MpPaKTUYeCKuX paboT U JIEeMOHCTpPAIMOHHOE
obopyoBaHue.

JleMoHCTpallMoHHOE 000pyJIOBaHHe (QOPMHUPYETCSI B COOTBETCTBUU C MPHUHIUIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B TIPOrpaMMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
SMIIUPHUUYECKUX U (PYHAAMEHTaIbHBIX 3aKOHOB, UX TEXHHUUECKUX MPUMEHEHHH.

JlaGopaTopHoe o0oOpymoOBaHHE IJIsl YYEHWUYECKUX MPAKTHYCCKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B Pacyére OMHOTO KOMIUIEKTAa Ha JBYX



oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJIOBaHUS OJKHBI OBITh
HOCTPOEHBI Ha KOMIUICKCHOM HCIOJb30BAaHWU AHAJIOTOBBIX M IHU(POBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIENISIMU U3Y4YEHUs (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dopMHupoBaHHE HHTEpeca W CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHMIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (HOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBJICHUSIM;

(dopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmupoBaHHe yMEHUH OOBSCHATH SBJICHUS C UCIOJNb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0KAa3aTEJbCTB;

(dopMHpOBaHUE TPEICTABICHUA O PO (PU3MKH Al Pa3BUTHs JPYTrMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOT .

Joctuxenne 3THX Lejeid oOecreunBaeTcs PpElIeHHEeM CIEAYIOIUX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero o0pa3oBaHus:

NpUOOpETEHNE CUCTEMbI 3HaHUN 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYAass MEXaHWKYy, MOJICKYJSIPHYIO (HU3UKY, DJICKTPOAWHAMHKY, KBAHTOBYIO (H3HKY H
AJIEMEHTHI acTPODUZUKY;

dbopMUpOBaHHE YMEHMI NPUMEHATh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHMS] (U3NYECKUX
SBJICHUM B IPUPOJE U ISl HPUHATHUS MPAKTUUECKUX PELICHUI B IOBCETHEBHOMN KU3HU;
OCBOEHHUE CIIOCOOOB PEIICHUs pa3IuYHbIX 33/1a4 C IBHO 33JaHHOM (hU3MUECKON MOJIENbIo, 3a/1a4,
MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENH, aJeKBaTHOM YCIOBUSAM
3a/1a4H;

NOHMMaHWe (UBNYECKUX OCHOB M TMPHUHIMIIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS W TPOBEACHHUS  (PU3UUECKHX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTauud WHGOpMaluu, OIpPEIeIeHHs] JTOCTOBEPHOCTH
MIOJIYYEHHOT'O PE3yJIbTaTa;

CO3JJaHME YCIIOBUM JUI DPa3BUTHS YMEHHMM INPOEKTHO-HCCIENOBATEIBCKOM, TBOPYECKOU
JIEATEIIbHOCTH.

Ha wusydenue ¢usuku (06a30BbIii ypOBeHb) Ha YpPOBHE CpPEAHEro OOIEro oOpa3oBaHMSA
orBojuTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJI0).

[Ipennaraemslii B mporpamme 1o (¢pu3MKe nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX PadoT

SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JI€laeT BbIOOp MpOBEAEHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.

COJAEPKAHUE OBYYEHUSA

10 KUIACC



Pazgen 1. ®u3nka 1 MeTObI HAYYHOT'O MO3HAHUS

Ouznka — Hayka o mpupone. Hayunble Meroabl Mmo3HaHus OKpyxarwoiiero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanue ¢u3n4eckux siBieHUH U mpoueccoB. Hayunble runoressl. dusnyeckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Poip m mecto ¢usukn B (QOpMHPOBAHHUM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOJICH.

Jlemoncmpayuu

AHaoroBsle ¥ U(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

MexaHndeckoe JABUXXCHUC. OTHOCHUTENBLHOCTh MEXAHHYECKOTO JABUMXKCHUA. Cucrema
otcuéra. Tpaekropus.

[Tepemenienue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHas CKOPOCTb) U YCKOpPEHHUE

MaTepUaibHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KoOpauHAT. CloKeHUe NepeMenieHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPAMOJUHEHHOE NBIKeHHe. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILLICHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoOogHOE nasieHue. Y ckopeHue cBOOOJHOIO MaieHHsl.
KpuBonuHeliHoe paBwxkeHue. J[BHKEHHME MaTEepUATIBHOM TOYKHM IO OKPY)XHOCTH C
IIOCTOSIHHOM 110 MOZYJI0 CKOPOCTBIO. YTIJIOBass CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u

yacToTa obparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIUJIOMETp, JBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MTEpEIadH.

Jlemoncmpayuu
Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.
[IpeoOpa3zoBanue NBIKEHHH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmronenue nBrxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre HEpaBHOMEPHOI'O ABUKEHHUS C LENbIO OMPEIeICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanre  COOTHOLIEGHUS  MEXIYy  HYTSIMH,  HPONWICHHBIMU  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

W3ydeHre ABMKEHUS IApUKa B BSI3KON YKUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['amunes. Ilepseiil 3akoH HeroTona. MIHEpUMaibHbIE CHCTEMBI
OTCUY€TA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuia. Bropoit 3akon Hpiorona mis
MartepuanbHoOi Touku. Tperuii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buasl TpeHus: (mMokosi, ckoibxeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdoumnuent tpenns. Cuna conpoTUBIEHUS
IIPU JIBUKEHHUH TeNa B KUAKOCTH WM rase.

[TocTynaTenpHOE U BpalllaTe/IbHOE ABHKEHHE a0COIIOTHO TBEPJOTO TeEA.

MOMEHT cHIBl OTHOCHUTEIBHO OCH BpamieHus. Ilnedo cuimbl. YcinoBHs paBHOBeCHUs
TBEPAOIO TeJA.

Texumueckne yCTpOﬁCTBa U IMPAKTUYCCKOC TMPUMCHCHHUC: TMMOAIIMITHUKH, AOBHKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEI.
Bropoii 3akon HerotoHa.

N3mepenue cu.



CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJILXKXCHUA.
YcnoBus paBHOBecUs TBEPAOTO Tena. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Wzyuenue aBmxeHUs OpycKa 0 HaKJIOHHOW TIOCKOCTH.

HccrenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKHHE W PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue YCJ'IOBI/Iﬁ PaBHOBCCHA TBépI[OFO TCJa, UMCIOIICTO OCh BpalllCHUA.
Tema 3. 3akonsi COXPAHEHRUA 6 MeXaHUKe

Hmnynbc MaTepuaibHON TOYKH (TeJa), CUCTEMbl MaT€pUAJIbHBIX TOUYEK. MIMIynbC cuibl U
MU3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus mMaTepuanpbHOW TOYkH. Teopema 00 HM3MEHEHHM KHHETHUYECKOU
DHEPIHUH.

[TorennuanbHas sHeprus. [loTeHnmanpHas 3Heprus ynpyro 1eGpopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

HOTGHHI/IaHI)HBIG 1 HCIIOTCHIHAJIbHBIC CHIJIBI. CBs3b pa60TI>I HCIMMOTCHIUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHMIECKON SHEPTHUU CUCTCMBI TCII. 3akoH COXPAaHCHUA MEXaHUYECKOH OHEPIUH.

anyme " HCYIIPYTHEC CTOJIKHOBCHMU.

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

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne aOCONIOTHO HEYNPYroro yjaapa C IOMOIIBI0 JABYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOMW SHEpPruu Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH M UX OINBITHOE 000CHOBAHUE.
BpoynoBckoe gBmwxkenue. [uddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIIIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumdecTBo BemiecTsa.
[locTostnHas ABoraspo.

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

Mogenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHUHETUUECKOU TEOPUHU
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. [ paduueckoe MpeIcTaBICHHE U30IIPOIIECCOB: U30TEpMa,
n30Xxopa, nzodapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, OKa3bIBAIOIIUE JAUCKPETHOE CTPOEHWE BellecTBa, Qororpaduu MoJIeKys
OpPTraHUYECKUX COETMHEHMI.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Mognens onbiTa llITepHa.

OnBITHL, TOKA3bIBAIOIIUE CYIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOICHCTBHSI.
Moens, HIUTIOCTPUPYIOIIAst TPUPOTY TaBIICHHS T'a3a Ha CTEHKU COCY/Ia.

OnbIThl, HIUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS MI€IBHOTO ra3a, U30MpPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

OHpCIleJ'ICHI/IC MacCCbl BO3yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE I/I3MepeHI/II71 00BéMa
KOMHAThI, AaBJICHUA U TEMIICPATYypPhI BO3/1yXa B HEH.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTHU MCIKAY MapaMCTpaMu COCTOAHHUA Pa3pCKCHHOI'O ra3a.

Tema 2. Ocnosvt mepmoounamurku



TepMmoguHamuyeckass cucrema. BHYTpeHHSAS] dHEPTrHsi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoOb! e€ u3meHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0lHOATOMHOTO
naCaJIbHOI'O I'a3a. BI/IILBI TCILIONCpCaAaqn: TCIIOMIPOBOJHOCTh, KOHBCKIUA, U3JTYUCHUC. yI[eJIBHaSI
TEII0EMKOCTH BeliecTBa. KonyecTBo TEIIOTHI pU TEeIjIonepeaaye.

[Tonstue 06 agmabatHoM mpouecce. [lepBelii 3akoH TepMmoauHamuKu. [IpumeneHue
MIEPBOIr0 3aKOHA TEPMOAMHAMHUKHY K H30mporieccaM. [ padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B IIPUPO/IE.
Tennoble MammHbl. [IpHHINTIBL JeiicTBUS TETIOBBIX MamuH. [IpeoGpa3oBanust SHEPTUH B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictusi teruoBoid Mammuel. [ukn KapHo n

€ro KOB(i)(bI/II_II/IeHT IIOJIE3HOTO ﬂCﬁCTBHH. DKOJIOTHYECKHE HpO6J’IeMH TCIINIOOHEPTCTUKU.

TexHuueckue YCTpOﬁCTBa U TPAKTUYCCKOC IIPUMCHCHHEC: MOBUIATCIIb BHYTPCHHCETO
CropaHus, OBITOBOI XOJIOAWJIbHUK, KOHAUIIUOHCD.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW JHEPruy Tella MpPHU COBEPIICHHH pabOThI: BBUIET NMPOOKU U3
OyTBUTKH TIOJ JCHCTBHEM C)KaTOrO BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpEHHEH sHEpruu (TeMIiepaTypbl) Tea mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BIIQXKHOCTh BO37yXa. HacheleHHsld map. YenapHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépmoe Teno. Kpucrannmuyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuasbl. [lnaBneHume M kpucramumsanus. Y IeiabHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHu4YecKkne YCTpPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP MU TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU TOJYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.



Kunenve npyu moHM>KEHHOM JIaBJICHHUH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaGmonenue narpeBanus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpaLus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HBMepeHI/IC OTHOCHUTEIBbHOM BIaKHOCTH BO3ayXa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa

OnekTpuzauusi Ten. OJEKTpUueckuil 3apsa. JlBa Buga dJIEKTPUYECKUX  3aps]iOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsioB.  3akon  Kymona. TodeuHbl  SieKTpUYECKUN  3apsl.
OnekTpuueckoe moje. Hampsok€HHOCTh 3ieKTpudeckoro mois. [IpuHiun cynepno3unuu

QJICKTPHUUYCCKUX roJielt. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITOJIA.

PaGora cwun QJICKTPOCTATHUYICCKOI'0  ITOJIA. Ilorenuman. Pa3HOCTP NOTEHIIUAIOB.
HpOBO,Z[HI/IKI/I N JUDJICKTPUKHU B DJICKTPOCTATUYCCKOM II0JIC. I[I/ISJICKTpI/IHCCKaH IMPOHUI[ACMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHUUecKrne YCTpPOMCTBA M MPAKTHYECKOE MNPUMEHEHHE: HJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE JJIEKTPONPHUOOpPOB, KOHJIEHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO U IPUHIUIL AEUCTBUS dJIEKTPOMETPA.

BzaumozencTBue HadIEKTPU3OBAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B 3TIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKAs 3aIUTa.

HI/ISJ'IGKTPI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOU[aJAM TUIACTHH,
paccTOSHUS MEXy HUMU U AUAJICKTPUUECKOI MPOHUIIAEMOCTH.



DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKHIA TOK. YCIIOBHUS CYIIECTBOBAHHUS 3JICKTPHUYECKOrO TOKA. MICTOYHHMKHM TOKa.
Cuia Toka. [locTOSSHHBIH TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETH.

3JI€KTpI/I‘-I€CKO€ COITPOTUBJICHHC. VaenpHOE COIIPOTUBJICHHUEC BCIIICCTBA.
HOCHGI{OB&TGHBHOG, napaajiCjbHOC, CMCIIAHHOC COCAMHCHUE ITPOBOJHHNKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOMHOCTD 37EKTPUIECKOTO TOKA.

DIEeKTPOABUKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) anekTpudeckoii enu. Koporkoe 3amMbIkaHue.

DNeKTPOHHAs TPOBOAMMOCTH TBEPABIX METANIOB. 3aBUCUMOCTH COIIPOTUBICHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢€. CsoiicTBa SJICKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPHUMECHas MPOBOJUMOCTh HOIYHPOBOJHHKOB.
CsaoiicTBa p—N-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

DJEeKTpUYEeCKU TOK B pacTBOpax M pacIiuiaBax dSJIEKTPOJIUTOB. DIIEKTPOIHTHYECKas
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKkTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3psa. MoaHus.
ITna3zma.

TexHu4ecKkne yCTpoCTBA U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHMKH TOKa, »JJEKTPOHArpeBaTelIbHbIE MPUOOPHI, OSIEKTPOOCBETHUTEIBHBIC TPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JOHUOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBINA JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/IC CHJIbI TOKA U HAIIPSZKCHUS.

3aBHCHMOCTD CONIPOTUBJICHUA NWIMHAPHUYCCKUX I[MPOBOAHUKOB OT [JIMHBI, IUJIOINAJAU
MOINEPECUYHOTO CCUCHUA U MaTCpUuaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

[Tpsimoe M3MepeHHEe IEKTPOABIKYILEH cuilbl. KOpOTKOE 3aMbIKaHME TalbBAHHUUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.



3aBMCHUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHL.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.
OaHOCTOPOHHSIS POBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
M3y4eHne CMEIIaHHOTO COEMHEHNS] PE3UCTOPOB.

I/I3Mep CHHC 3JI eKTpO,Z[BI/I)KYHIeﬁ CHJIBI HCTOYHHMKAa TOKa H €ro BHYTPCHHETO
COIIPOTUBJICHMUA.

Hab6nronenue annekTpoiunsa.
MexnpeaMeTHbie CBSI3H

Wzyuenue kxypca ¢usuku 0O6a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISETCS C y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousamus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOI'O ITO3HAHMS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CHCTEMbl ypaBHEHUH, JHHEWHas ¢yHKUUsS, Mapadora,
runepOona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M WX TMPOEKIMH HAa OCH
KOOPJIMHAT, CJI0KEHNUE BEKTOPOB.

buonocus: Mexannueckoe TBUKEHHE B JKUBOW mpupoje, Auddysus, ocMoc, TeiooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEIJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPETHOEC CTPOCHUEC BEIICCTBA, CTPOCHUE aTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJISApHAsA Macca, TCIJIOBBIC CBOMCTBA TBéleBIX TCII, JKUIKOCTEH u ra3oB, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOUAalA, raJlbBaHUKaA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C UCIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATEpHaJlloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpOHArpeBaTelIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KJIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrosiHHBIE MarHuThl. B3auMOJElCTBHME MOCTOSAHHBIX MAarHUMTOB. MAarHuTHOE MOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUMIT Cynieprio3uIMU MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHaykud. Kaptuna miuHui MarHuTHOM MHJTYKIIMU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oje MPOBOJHUKA ¢ TOKOM. KapTuHa JIHMHHMI WHIYKIIUA MarHUTHOTO TOJISA
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA U 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MOyJIb U HAaIIPaBIICHUE.

Cuna JlopeHua, €€ MoIoyiap M HampaBleHHE. JIBH)KEHHE 3apsyKEHHOW 4YacTULbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIIMH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHOM MHAyKUuu Dapazes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa MHIYKIUU B IPOBOJHMKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHJIa CAMOMHTYKIUH.
DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texumueckne YCTpOﬁCTBa U TPAKTHYCCKOC TMNPHUMCHCHUC. TIOCTOSAHHBIC MArHHWTHI,
SJICKTPOMAIrHUTEI, DJICKTPOABUTATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUIl, MHAYKIIUOHHAA ICYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.
JIuHUY MHIYKIMY MarHUTHOTO TOJIS.
B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.



SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.
IIpaBuno JleHna.

3aBHCHMOCTD BHCKTpOI[BH)KYHIGfI CHJIbl MHAYKIIUK OT CKOPOCTH M3MCHCHUSA MAIHUTHOI'O
IIOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHuTHOT'O TI0JIS1 KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS SHCKTpOMaFHHTHOﬁ HWHAYKIHUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KOAe0anus

KonebarenbHass cucrema. CBoOoaHble MexaHHyeckue KkojeOanus. ['apmoHndeckue
kosnebanus. Ilepumon, wactora, amrumrtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHMYeCKHX Koyebanuil. IIpeBpaiieHnue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbupiii koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHUS B HA€aIHLHOM
KOJeOaTeIbHOM KOHType. AHAJOrus MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHUS! SHEPTrUU B UICATLHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aryxarolux KojeOaHUsX. BbIHyX/1eHHbIE MexaHHUYecKue KoyieOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEeOaHMUs.

[lepemennsbiit Tok. CUHyCcOUIaNbHBINA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya W HOTPEOICHUE DICKTPUUYECKON SHEPrUm.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa uCHoOIb30BaHUS

SJICKTPOSHEPTHU B MMOBCEIHEBHOM KU3HU.

Texuuueckue YCTpOﬁCTBa U TPAKTUUCCKOC MNMPHUMCHCHUC!: SHGKTpI/ILICCKI/Iﬁ 3BOHOK,
TeHEpaTop NEPEMECHHOTO TOKA, JIMHHUU 3JICKTPOIICpEaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojebaTeIbHOM CUCTEMBbI (MIPYKUHHBIM MIIM MaTeMaTHYeCKUN
MasITHHK).



Hab6nronenue 3aryxaromnmx Kojie0aHui.
HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.
Hab6monenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mociaenoBaTEIbHOM COEIUHEHUHM PE3UCTOPA, KAaTYIIKH WHIYKTMBHOCTH U
KOHJIeHcaTopa.

Monenb TUHUY 2IEKTPOIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

HccnenoBanue 3aBUCUMMOCTH [IEpHOJia MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTHU U
MaccChl Ipys3a.

HccnenoBanue INEPpEMCHHOIO TOKa B MHCIIKM M3 IIOCICAOBATCIIBHO COCIMHEHHBIX
KOHACHCATOPpA, KaTYIIKU 1 PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpoMacHuUmMHble 60JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs
u JuHa BoOJHBL. [lomepeunbie W TpojosibHbie BOMHBL. WHTepdepenuus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS W3JIYYCHHS JJICKTPOMAarHUTHBIX BOJH. Bzammuas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHOi BonHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XX€HHe, IpejloMIIeHue, mnoispuzanus, audpaxuus, uHTeppepeHuus. CKopocTh

SJICKTPOMArdHuTHBIX BOJIH.

[IIkana 21EKTPOMArHUTHBIX BOJH. IIpHMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKaIOIIEH Cpebl.

TexHuuecKkrue yCTPOMCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHBIE WHCTPYMEHTBHI,
YJIBTPa3BYKOBAsi JUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap, PaAHUONPHEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJH.



KoneOGmromieecs Tero Kak HCTOYHHK 3BYKa.

Habmionenue oTpaxxeHus U MPETOMICHUS MEXaHUIECKUX BOJIH.
Habmonenue narepdepeHunn 1 Tuppakind MEXaHUYECKUX BOJIH.
3BYKOBOM pE30HAHC.

HabGmromenne CBSI3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOM
KOJIeOaHUiA.

WccnenoBanue  CBOMCTB — AJEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPETOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuka

I'eomeTpuyeckas onruka. [IpsaMonuHeiiHOEe pacIpOCTpaHEHNE CBETA B OJJHOPOJHOM Cpelie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpa)keHUs cBeTa. [locTpoeHue H300paKCHHUH B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHBI TPEIOMJICHUS CcBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomieHud. [losHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroa MOJMHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6emoro csera. L[ser.

Cobupatonue U pacceuBaronue IUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE H
ONTHYECKasi cuia TOHKOW JUH3bIL. [locTpoeHne n3o0pakeHu B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. PopMysa TOHKOW JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIUMH30M.

[Ipenenbr IpUMEHUMOCTH T'€OMETPUUECKOM ONTUKH.

BonnoBas ontuka. Wutepdepenmuss cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBHS
HaOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX

KOTCpCHTHBIX HCTOYHUKOB.

Hudpaxkmus cBera. JludpakuuoHHas pemérka. YciaoBHe HaONIOJEHUS TJABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus csera.

TexHuueckue ycTpoicTBa M NpPaKTHUYECKOE NPUMEHEHHE: OYKH, Jymna, QoToamnmnapar,
MPOSKIIMOHHBIA ~ ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpsamoniuHEetHOE pacnpoCTpaHEHUEe, OTpaKEHUE W IpejaomsieHue cBeTa. OnTuueckue
IPUOOPHI.



[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBO/IA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenue narepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

HaOnronenue nucnepcuu cBera.

[TosrydeHue ciekTpa ¢ MOMOILBIO PU3MBIL.
[TosryueHue cnekTpa ¢ MOMOILBIO TU(DPAKIIUOHHON PEIIETKH.
Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul
W3mepeHnue nokasaresns IpeJoMICHUs CTEKIIA.
HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI CIeUAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['panuubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnenuanbHOW TEeOpuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BaKyyMe, IPUHIIMI
OTHOCHUTEJIFHOCTHA DWHIIITEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHNe JJIUHBI.

OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.

CBs13b MacChI C 3HepFHeﬁ 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIBI. 3HCpFI/I$I ITOKO4.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmuol Keanmoeoii onmuKu

®otonbl. Gopmyna [Tnanka cBsi3u sHEpPrUM (HOTOHA C €0 YACTOTOW. DHEPrUsl U UMITYJIbC
¢dorona.



OtkpeiTue u wuccienoBanue Goroddpdexkra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 11 hoTodddekra. «KpacHas rpanuia» porodddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpOHCTBa U NPAKTHYECKOE MpUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
coJiHeuHas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHero Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pezepdopaa mo paccesnuto o -uactunl. [lnanerapHas

Mmozenb atoMa. [locrymarer bopa. Msnmydenue u mormiomeHne (OTOHOB TPU MEPEXOIe aToma C

OJTHOTO YpPOBHS JHEpPruu Ha JApyrod. Buael crektpoB. CHekTp ypoBHEH SHEpPruu aromMa
BOJIOPO/IA.

BousiHoBgIe cBOMcTBa yacTull. Bosusl ne bpoina. KopnyckyisipHO-BOJIHOBOM Tyanu3M.
CroOHTaHHOE U BBIHYXKJIEHHOE U3JTyueHHe.

TexHu4yeckue yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHBIA  aHaIu3
(cexkTpockor), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopenb oneiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJTHBI J1a3epa.

Habmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe a0po



OKCIIEpUMEHTBHI, JIOKa3bIBaIOIINE CJI0KHOCTB CTPOCHMS  AIpa. OtkpeiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeesneHuo coctaBa pagioakTUBHOIO U3ITyYEHHUS.
CgoiictBa anb(da-, 6era-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HyknonHnas mozens sjpa I'eitsenoepra—Banenko. 3apsi
sapa. MaccoBoe umcio siapa. M30Torsbl.

Anbda-pacnian. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacnaj. ['amma-usnydenune. 3aK0oH
paZoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccol spa.
SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Snepubiii  peaktop. TepmosiaepHblli cuHTE3. [IpoOmeMbl M TEPCIEKTUBBI  SIICPHOM
SHEPTreTUKHU. DKOJOTUUYECKUE ACTICKTHI SAIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOIOJEHNUS U PETUCTPALIMH FIEMEHTAPHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3auMoecTBusA. EquHCTBO (hru3nyeckoit KapTUHBI MUpa.

TexHuYeckue yCTpoiCTBa W NMPAaKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SICPHBIN peakTop, aTOMHasi bomoOa.

Llemoncmpayuu
CUY€TynK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BuUTUA  acTpoHOMMM. lIpuknagHOe H MUPOBO33PEHYECKOE  3HAYEHHE
ACTPOHOMHUH.

Bupg 3Bé3mH0r0 HeOa. CO3B€3Z{I/I}I, SIPKUC 3Bé3£lLI, IJIaHCThI, UX BUANMOC ABHIKCHHUC.

ConHeyHas cucrema.

Connine. ConHeuyHass akTUBHOCTh. Mcrounmk sHeprum CosHIa W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTDL «Macca — CBETHMOCTBY» JUIS 3BE3J TIJ1aBHOM
MOCJIeIOBAaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoOBpEeMEHHBIE TMPEACTABICHHUS O
MPOUCXOKACHUH U 3BoonK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3]T.



Muineunsiit [IyTe — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ["anmaktuke. Tumbl
rajgakTuk. Paguoramaktuku u kBazapbl. UEpHBIE IBIPHI B SApPaX TAJIAKTHK.

Bcenennas. Pacmmpenue Bcenmennoi. 3akon Xa66ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie npobiaeMbl aCTpOHOMUH.
Yuenuueckue nabnrooenus

Habmtoienust HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHIM
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3HUS
CeBepHOro MoyIIapus U sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIUATBHOW U
STUYECKON cdepax [eATeNbHOCTH YelIOBEeKa, POJdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUHU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MemnpenMeTHMe CBA3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBisieTcss ¢ y4€ToM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, HAy4yHbIM (akT, TUmnore3a, (u3MYECKas BEJIMYMHA, 3aKOH, Teopus, HaOIOJEeHHE,
DKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYecKue (YHKLIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU OJO0HS TPEYTOJIbHUKOB, ONpeIeeHNE TUIOMIAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKUBOW MpHpoOJE, KojeOaTenbHbIe ABMKEHHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBICHUS B XXUBOM IPUPOJE, NEHUCTBHE pPAJMALMM HA JKUBBIC
OpraHU3MBI.

Xumus: CTpOGHME aTOMOB M MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHUTHBIE TOJIOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyl, GoTOoCchEMKa 3eMHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCECHUM.



Texunonocus: MTUHUU  DIIEKTpoIepenay, TIeHepaTop  IMEepPeMEHHOr0  TOKa,  JJEKTPOABHUraTelb,
WHIYKIMOHHAS TeYb, pajap, PamTuonpuéMHUK, TENEBH30p, aHTeHHa, TenedoH, CBU-neub, mpOeKIUOHHBIHN
amrmapar, BOJIOKOHHAsS ONITHKA, COJTHeUHas Oarapest.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «@Pu3rka» Ha ypOBHE CpEIHEro OOIIero oOpa3oBaHMS
(6a30BbBII  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3YNbTaThl OCBOEHUS yuyeOHOro mpeaMera «DPHU3UKa» JTOJKHBI OTpPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

c()OPMHUPOBAHHOCTh  TPAKIAHCKOM TO3WIMH OOYYarOIIEerocs Kak AaKTHUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa,;

HpI/IHSITI/IC TpaI[I/IIII/IOHHI)IX O6HI€‘~IGJ'[OB€‘I€CKI/IX FYMaHI/ICTI/IqGCKI/IX u I[CMOKpaTquCKHX
LIGHHOCTEH;

TOTOBHOCTL BE€CTHU COBMCCTHYIO HNCATCIIBHOCTL B HMHTCPECAX TPaXKIAAHCKOTIO 06H_[CCTB3.,
Y4aCTBOBATh B CAMOYIIPABJIICHUHU B OGp&SOB&TCJ’IBHOﬁ OpraHHu3alnu,

YMEHUE B3aMMOJEHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHUH C WX
GYHKIUSAMHU U Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NIATPHOTHYECKOTO BOCIIUTAHUS
c(OpPMHPOBAHHOCTb POCCUNUCKOM Ipa)1aHCKOW UAEHTUYHOCTH, MMaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTH)KCHHUSM POCCHHCKUX
Y4EHBIX B 0071aCTH U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:



c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMIO U MPUHHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE€ B J€ATEIbHOCTH YYEHOIO;

OCO3HAHHWE JMYHOTO BKJIAJa B IIOCTPOEHHE YCTOWIHUBOTO OYIyIIETO;
4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas 3CTETUKY HAYYHOT'O TBOPUYECTBA, MPHUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:
UHTEPEC K Pa3IM4YHbIM cepaM MpOoPeCcCHOHAIBHOM JEATENLHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HM3MKOM M TEXHUKOW, yYMEHHE COBEpINaTh OCO3HAHHBIA BBHIOOp Oymymiei

po()eCCUU U PEATM30BBIBATh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMo00pa30oBaHUIO B 00JacTH (U3HMKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

C(i)OpMI/IpOBaHHOCTb 9KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUC r100aJbHOTO XapakTepa
OKOJOIHYCCKHX HpO6J'ICM;

IUIAHUPOBAHUE U OCYILIECTBICHHE ACWCTBUNM B OKPY)KAIOLIEH CpeAe Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacmiupCeHue OIblTa JACATCIBHOCTH 9KOJIOrMYeCKOM HAIpaBJICHHOCTU Ha OCHOBC
HMEIOIIUXCS 3HaHUM O (1)I/IBI/IK€;

7) HEHHOCTH HAYYHOT'0 O3HAHHUS:

C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLCCCC U3YUYCHUA (I)I/I3I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTE MHAWBUAYAJIBHO U B T'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeilcTBUS

Ba3oBrble JJornueckue aeiicTBu:



CaMOCTOSITENIbHO (OPMYJUPOBAaTh M aKTyalM3UpoOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OonpeacIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBISABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPEUYHA B paCCMaTPpHUBACMBIX (1)I/IBI/I‘ICCKI/IX SIBJICHUSAX

pa3palaThIBaTh IUIAH PELIeHUs MPOOIEeMBbl C YUETOM aHAIN3a UMEIOLIMXCS MaTepUaIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHBBI B JACATCIBHOCTH, OLCHHBATH COOTBETCTBUC PE3YJIBTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/If/’I ACATCIIBHOCTH,

KOOPJMHUPOBaTh M BBIIOJHATh pabOTy B YCJIOBUSX pPEAJbHOIO, BHUPTYaJIbHOIO MU
KOMOHMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX npo6neM.
ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIa/IETh HAyYHOM TEPMHUHOJIOTUEH, KJIIOUYEBBIMU MOHATUAMU U METOJaMH (PU3NYECKOU
HaYKU;

BJIaJI€Th HaBbIKAMM Yy4eOHO-HCCIEeI0BATEIbCKON U MPOEKTHOM NeATETbHOCTH B 00JacTH
(Gu3uKy, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B PELICHUs 33134
(bu3nyecKoro coaepxKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOI0B TO3HAHMUS;

BJIQJIETh BUAAMU JEATEIBHOCTU IO IOJYYEHHI0O HOBOIO 3HAHUS, €ro HMHTEpHpeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CJIEJICTBEHHBIE CBS3M UM aKTyaJlU3MpOBaTh 3ajady, BBIJBUTATh
TUIOTE3y €€ peLIeHMs, HaXOAUThb apryMEHThl JUIsl JI0Ka3aTelIbCTBAa CBOMX YTBEPXKICHUH,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIU3UPOBATH MOJYYCHHBIC B XOAC€ PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTHUYCCKN OLICHUBATDH
HUX JOCTOBEPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX,

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JAESITENLHOCTH, B TOM
quciIe IPU U3Y4YeHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTDh 3HAHUS 1O PHU3UKE B IPAKTHYECKYIO 001aCTh KU3HESATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTMHAIBHBIE ITOAXObI U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ nnopmanmeii:



BJIAJICTh HaBBIKAMU IOJIydeHHUs] MHGOpMALMU (PU3UYECKOTO COJACPHKAHUSA M3 HCTOUYHHKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3aLMI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3THYHBIX BUOB U (OPM IMPE/ICTABICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH H(OPMAIIHH;

UCITIOJIB30BaTh CPEACTBAa HWH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, MPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOrO COJEpXkKaHUA B PA3IUMYHBIX (dopmarax c yd€ToM

Ha3HayeHus: UWHGOpPMalMM M UEJNEeBOM ayAUTOPHM, BBIOUpas ONTUMaJIbHYIO GopMy
MIPEACTABJICHUS U BU3YaTU3AIIUH.

KoMMyHMKaTHUBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISITh OOIIEHNE HAa YpOKaxX (PU3UKH U BO BHEYPOUHOH JACATEIHHOCTH,
pacro3HaBaTh NPCANOCBIIKHU KOH(i)JII/IKTHI)IX CI/ITyaIII/H\/JI U CMATYaTh KOH(i)JII/IKTI)I;

pa3BEPHYTO M JIOTHYHO H3jIaraTh CBOIO TOYKY 3PEHHUS C HCIOJH30BAHHUEM SI3BIKOBBIX
CpE/ICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JECUCTBUN C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

MNpUHHUMATL LCJIHU COBMECTHOM ACATCIIbBHOCTH, OPraHU30BbBIBATH W KOOPAHWHUPOBATH
JEHUCTBHUSA IO €€ MOCTHXKEHHIO: COCTaBJIATH ILIaH ﬂeﬁCTBHﬁ, pacipencisitb pojin C y‘léTOM

MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla M KaKJOr0 y4acCTHHKA KOMaHJbl B OOIIUNA pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeayaraTb HOBBIE ITPOEKTHI, OLUEHHUBATh WJIEU C IO3UMLHUH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIATE IMO3UTUBHOC CTPATECTrHYCCKOC TIOBCACHUC B PA3JIMUYHBIX CHUTYyallUuAaXx,
IMMPOSABJIATE TBOPUYECTBO U B006pa}K€HI/Ie, OLITH HMHUIIMATHBHBIM.

PeryasiTuBHble YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUS

Camoopranu3anus:



CaMOCTOATCIIbHO OCYHICCTBIIATE IMO3HABATCIIBHYIO ACATCIBHOCTL B obnacTu (1)I/I3I/IKI/I n
ACTPOHOMUM, BbIABIIATDH HpO6JICMBI, CTaBUTH U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u,

CaMOCTOSITEJIbHO COCTABJIATh IUTAH PENICHUS PAcuETHBIX M KA4YeCTBEHHBIX 3ajlay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHUM;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYIUIUMU B 00IacTH (HU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJJIEKT:

AaBaTb OLICHKY HOBBLIM CHUTYyallUsIM, BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PC3YJIbLTATOB LECIAM;

BJIaJACTh HaBbIKaMH MM03HABaTEIILHOMI pe(l)JICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[CflCTBI/IfI
N MBICJIUTCIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBaHI/If/'I;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMETH OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIILHOCTH;

OpUHUMATh ce0sl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npouiecce nocTrxkeHMs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MIPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydYaIOIIMXCSl COBEPILIEHCTBYETCS 3MOIIMOHAIBHBIN

WHTEJUICKT, MPE/OoIaralomuii copMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CIIOCOOHOCTH ITOHMMATh CBOE OMOIHMOHAJIbBHOC COCTOSHUEC,
BUJACTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM 3MOIIMOHAIFHOMN C(I)epLI, OBITH YBCPCHHLIM B 0666;

CaMOpPEeTyJIMpOBaHuI, BKJTFOYArOII€cro CaAMOKOHTPOJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE IIOBCACHHUC, CIIOCOOHOCTH aIallTUPOBATECA K OSMOLIMOHAJIBHBIM
HN3MCHCHUAM U IIPOABJIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOUIEH CTpeMJeHHEe K AOCTHKEHHMIO LEeNH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;



OMIIaTHH, BKJ'I}O‘IaIOHIeﬁ CIIOCOOHOCTHL ITOHMMATh SMOIHOHAJIBHOC COCTOAHUC OPYI'UX,
YUYUTBIBATH €I'0 ITPHU OCYIIECCTBICHUN O6H.[€HI/IH, CIIOCOOHOCTE K COYYBCTBHUIO N COIICPCIKUBAHUIO,

COLMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTb BBICTPAUBaTh OTHOLIEHUS C APYIrMMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (UMK B (POPMUPOBAHMH COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

VUUTBHIBATh TPaHUIBl MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJeJeil: MaTepuaibHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO, MACAIBHBIA ra3, MOJAEIU
CTPOCHHMSI Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOYCUHBIH DJICKTPUUYCCKUHN 3aps NPH pEHICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (HU3UYECKUE SIBJICHUS (TMPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABM)XEHHE, CBOOOAHOE TMaJeHHE Te,
JIBIDKEHUE TI0 OKPY)XHOCTH, WHEpIHMs, B3auMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell MpHU HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJI0BOE paBHOBECHE, CIIApPEHUE, KOHIEH A, JIaBJIeHUE, KpUCTAIII3aIus,
KHUIIEHUE, BIAKHOCTh BO3JlyXa, MOBHIIICHNUE JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B HM30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJICHCTBHE 3aps/I0B;

OIMUCBIBATL MCXAHUYCCKOC IBUIKCHUC, HCIIOJIb3YHd (I)I/IBI/I‘{CCKI/IC BCJIMYHHBI: KOOpAWHATA,
myTb, NECPEMECIICHUE, CKOPOCTh, YCKOPCHUEC, MAacCCa TECJia, CUJIa, UMITYJIbBC TEJIa, KMHCTHYCCKad
OHEpPTrUsdA, NOTCHIHUAJIbHAsA OJSHCEPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOIIHOCTBL; IIpH
OMMCAHUXW TPABUJIBHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMBICJI HUCIOJB3YyEMbIX  BCIWYHMH, HX
0003HaUCHHS U CAWHUIIBI, HAXOJAHUTDH (I)OpMy.]'IBI, CBA3BIBAONIUC TAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYUHY
C ApYTYMMHU BCINYHNHAMU,

ONKCHIBATh W3YYECHHbIE TEIUIOBbIE CBOWCTBA TEI U TEIUIOBbIE SBJICHMS, MCIIONb3YS
¢dusnueckue BEIMYMHBI: JaBlIEHWE Tas3a, TeMIepaTypa, CpeAHssi KHUHETHYecKas SHEeprus
XAO0TUYECKOT0 JIBUJKEHHUS MOJEKYJ, CPEJHEKBaApaTHU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora rasza, Kod(p(UIMEHT IOJIE3HOTO JIEHCTBUS TEIMJIOBOTO
JIBUTATENISA; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3NYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS M EIUHMIBI, HAXOAUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUYUHAM;



ONUCHIBATh M3YYECHHBIE AJIEKTPUUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUYECKHUE SIBICHUS
(mpotiecchl), UCHOIB3YS (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dJIEKTPHUUECKOe MOJe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAl, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3yEMbIX BEIWYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEIHUYUHAMU;

AHATM3UPOBATh (DM3MUYECKUE TMPOIECCHl U SBICHUS, UCHONB3YS (U3MUECKUE 3aKOHBI H
MPUHIUIIBL:. 3aKOH BcemupHoro Ttsrotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIIMN CHJI, IIPUHITUIT
PaBHONPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJICKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHSI
BEIIIECTBA, TAa30BBIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPIHMH TEIUIOBOTO JIBHIKEHUS
MOJICKYJ C aOCOJIFOTHOW TeMIlepaTypoi, MEpBBI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BHIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

00BACHATE OCHOBHBIE IIPUHIMIIBI ﬂeﬁCTBHH MalllvH, HpI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB;
pasiiniaTth yCJI0BUA UX 0€30IaCHOr0 MCIIOIL30BAHUS B ITOBCEIHEBHOM KU3HU,

BBIMOJHATh 3KCHEPUMEHTBI 10 MCCIEAO0BAaHUIO (PU3MUECKUX SIBJICHUI U IPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEJJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIC HW3MEPEHUs (HU3MUECKUX BEIWYHH, TPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU MEX]ly PU3NYECKUMH BEIMYMHAMHU C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJYy4YEHHOMH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE Tabmuu u rpaduKoB, AenaTh BBIBOABI IO
pe3yspTaTaM MCCIIEI0BaHNUS;

coOuoiaTh MpaBwiia 0€30HacHOTO Tpyla IMpH TNPOBEJEHUM HCCIEIOBaHUN B pamKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pemate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HUCHOIb3Ys
¢u3nUeckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3aJauydl BHIOUPATh (PU3UYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIUMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3MYECKON BEIMUHHBI,

pelniath KauyeCTBEHHbIE 3a/1aud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCMOJIb30BaTh TPH  pEIIeHHMH YYeOHbIX 3a7ad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WHTEPIpETAlMM U NpPEJICTaBICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OPMaIINIO;

MPUBOJIUTH MPUMEpPHl BKJIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJOTHUH;



UCIIOJIb30BAaTh TEOpETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU JUIS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IrpyMI€ C BBIIOJIHEHUEM PA3INYHbIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLICHHMBATh BKJIAJ KaKIOTO M3 YYACTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoil pooIIeMBl.

K koniy oOyuenus B 11 kjacce npeqMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JeMOHCTPUPOBATh Ha MPHUMEPax pojb U MECTO (U3NKUA B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHM U TEXHOJIOTUH, B MPAKTUYECKON
NeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
NEKTPUYECKUN 3apsijl, Jyd CBeTa, TOYCYHBIM MCTOYHUK CBETa, SJAEPHAas MOJEIb aToMa,
HYKJIOHHAs1 MOZIEJIb ATOMHOTO s1/Ipa IIPU PEeLIeHUN (PU3UUECKUX 3a]a4;

pacrio3HaBath (hu3MYEeCKHe SBJICHUS (TPOLECCh) M OOBSICHITh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOHM (DM3HMKH: AJICKTPUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
nperomiieHue, WHTepdepeHnus, Iudpakius W MOJSIPU3ANMS CBETa, JTUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE THHEHUATOr0
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsI U HICKYCCTBEHHAS PAaINOAKTUBHOCTD;

ONKCHIBATh M3yYEHHBIE CBOMICTBa BeIECTBA (AJIEKTPUUYECKHUE, MArHUTHBIE, ONTUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, JJIEKTPUUECKOe
HaIpsHKEHUE, JJIEKTPUUECKOE COIIPOTUBIIEHHUE, PA3HOCTD ITIOTEHIMAJIOB, DJIEKTPOABUKYIIAs CUJIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUuoJa W 4YacToTa KosieOaHu B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBATh HM3YyUEHHBbIE KBAHTOBbIE SIBJIEHHUS U IPOLECCHl, HCHOIb3Ys (PUINYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrUs U
UMIyasC (OTOHA, MEpPUOJ ToJypacmaja, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAUCHUE (PU3UUECKON BEIIMYHHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOIb3yd (DU3MUYECKHE 3aKOHBI U
OPUHLOMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO M IMAPAJLIENBHOIO  COCIUHEHUS



IIPOBOJHUKOB, 3akOH JDKoyis—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
IPSAMOJIMHEHMHOTO PACHpPOCTPaHEHUsI CBETA, 3aKOHbI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(dderra, 3aKOH COXPAHEHHUS DSHEPrUH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCOBOTO 4YHCIIA, MOCTYNaTsl bopa, 3aKkOH pajMOaKTUBHOIO paclajga, IpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPA)KEHUE U YCIOBMs (TPaHULIBL,
00jacTH) IpPUMEHUMOCTH;

ONpeNeNsATh HAMpaBJICHUE BEKTOpPAa WHIYKUHUU MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenia;

CTPOUTH U OIIUCBIBATDH I/I306pa)KeHI/I€, COo3a1aBacMoOC€ IJIOCKHUM 3€PKAJIOM, TOHKOM HHHSOﬁ;

BBIMOJHATh JKCHEPUMEHTBI IO HCCIEAOBAaHUIO (DU3MYECKUX SBJICHHH U MPOIECCOB C
UCIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (GopMynHpoBaTh
npobnemy/3agady M TUNOTE3y YY4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE HM3MEPEHUs] (PU3UYECKHX BEIHYUH, MPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 HM3MEPEHHS U UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJbTaThl MOJTYYEHHONH 3aBUCUMOCTU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
WCCIIEI0BAHMS;

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YE€OHO-UCCIENOBATENCKOM M TMPOEKTHOW JIEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemiatb pacu€THbIE 33Ja4d C SIBHO 3aJJaHHOM (HU3MUECKOW MOJENbI0, HCHOJb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE JUIs €€ pelIeHHMs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HaUeHUs (PU3NUECKON BEIUYNHBI,

pe€miaTb KA4YC€CTBCHHBLIC 3aaa4du: BBICTPAWBATH JIOTHYCCKKU HCEIIPOTHBOPCYHMBYIO ILCIIOYKY
paCCY)K,Z[eHI/Iﬁ C OHOPOI\/'I Ha U3YYCHHBLIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IC SBJICHUA,

UCTIONIB30BAaTh TpPHU pEIICHWH YUeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOW HWH(POPMAIMH, TOJYYEHHONW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

O0OBSICHATH IPUHOUIIBI JIeiCcTBUS MalivH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB, pa3jiniaTtb
YCJIOBHA UX 0€30IaCHOTO HCI0IL30BaHUA B HOBC@)IH@BHOﬁ KU3HU,

MPUBOJIUTH MPUMEpPHl BKJIaJa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;



UCIIOJIb30BAaTh TEOpETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU JUIS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHS 3JI0POBbsSI U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIICH cpene;

paboTaTh B IrpyMI€ C BBIIOJIHEHUEM PA3INYHbIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYalMsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)KI0IO M3 YYaCTHUKOB I'PYIIIBI B

pelleHne paccMaTpuBaeMoi IPOOIEMBI.
TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IPOrpamMMsl KonunuecTBo yacos
/1 Bcero  KoHtposbHbIE IIpakTHueckue
paboThI paboTsI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®wusuka U METOABI HAYYHOTO TO3HAHUS 2 0 0
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 0 0
2.2 Jlunamuka 7 0 0
2.3 3akoHBI COXpaHEHUS B MEXaHUKE 6 1 1
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1  OcHOBBI MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU 9 0 1
3.2 OcCHOBBI TEPMOJIMHAMUKH 10 1 0
3.3  ArperarHble cocTosiHUA BeriecTBa. Pa3oBbie 5 0 0
Mepexobl
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexrTpocTaTHKa 10 0 1
4.2  TlocrosHHBIN 21eKTpUIecKuii ToK. Toku B 12 1 0
Pa3IUYHBIX Cpeliax
Hroro no paszneny 22
PeszepBHoOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 3
11 KJJACC
Ne  HaumeHnoBaHue pa3fenoB U TEM MPOTPaMMBbI KomnuecTBo vacoB
n/m Bcero  KoHtposbHbIE [IpakTnueckue
paboTsI paboTsI
Paznen 1. QJIEKTPOJAMHAMUKA
1.1  MaruauTHoe nosie. DIeKTpOMarHuTHast 11 1 3
WHTYKITHS
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1  MexaHUYECKHE U JICKTPOMArHUTHBIC 9 0 1
KoJie0aHus

2.2 MexaHUYeCKHE U JICKTPOMAarHUTHBIE BOIHBL O 1 0
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Ne  HammeHnoBaHue pa3ziesioB ¥ TEM NPOrpaMMBbl KonnuectBo yacoB
n/m Bcero  KonTponbHbie [TpakTHueckue
paboThI paboThI
2.3 Onruka 10 0 3 b
Wroro no pazneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1  OcHOBHI crielIUaTbHONU TEOPUHU 4 1 0 b
OTHOCHUTEIIbHOCTH

Wroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1  DneMeHTHl KBAHTOBOW ONTHKH 6 0 0 b
4.2  CrtpoeHue aToma 4 0 0 b
4.3  ArtomHOE SapO0 5 0 0 b
Htoro no pazneny 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DneMeHThI aCTPOHOMHHU U aCTPOPUIUKH 7 1 0 b
Htoro no pazneny 7
Pa3nen 6. OBOBLIAIOHIEE IOBTOPEHUE
6.1 OO6oOmaromiee MOBTOPECHHE 4 0 0 b
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
MNOYPOYHOE INNIAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka

n/m
1 ®duszuka — Hayka o npupoje. HayduHnbie MeToabl TO3HAHUS OKPYKAIOLIET0 MUpa
2 Ponb 1 MecTo hu3HKu B OPMUPOBAHUN COBPEMEHHOM HAYYHOU KApTUHBI MUPA, B MPAKTUYECKOM JI¢
3 Mexanuueckoe nBukeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBIKeHUs. [lepementienre, CKOpoCTE
4 PaBHOMEpHOE MPSAMONMHENHHOE TBUKCHHE
5 PaBHOyCKOpEHHOE MTPSMOTMHEHOE ABMKEHUE
6 CBoboaHOe nazieHne. Y cKopeHrne CBOOOHOTO MaIeHuUs
7 KpuBonunelinoe nemxkenue. [|BuxeHne MaTepuaaIbHOM TOUKH 11O OKPY>KHOCTH
8 [Tpuniun otHocuTensHOCTH ["anunes. MHepuunansHbie cucteMsl oTcueTa. [lepBoiid 3akoH HeroToHa
9 Macca tena. Cuina. [lpunnun cynepnosunuu cui. Bropoit 3akon HeroroHa uist MaTepuaibHONW TOUYK

e N o
A WO DN - O

=
(6]

Tperuii 3akoH Hpr0TOHA 1151 MaTEpUAIBHBIX TOYEK

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koadpdunuent tpenus. Cuna conpoTUBICHHS IPHU IBHKEHUH TeJa B )KUIKOCTH UJIH T

[TocTynarensHOE U BpaliaTeibHOE ABMKEHUE a0COMOTHO TBEPAOTO Tena. MomeHT cuibl. [lnedo cu
TBEPJIOTO TENa

Nmnynbc maTepuanbHOM TOYKH, CUCTEMbBI MAaTEPUATIBHBIX TOYEK. IMITyNIbC CUiIbl. 3aKOH COXPaHEHU
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n/n

16
17

18

19

20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42

43
44
45
46
47
48
49
50

Tema ypoka

JBUYKEHUE
Pabora u moutHOCTh cuiibl. KuHeTnueckas sHeprust MarepuanbHOi Touku. Teopema 00 U3MEHEHHH 1

[TorennmansHast sHeprus. [loTeHnManbHAs SHEPTUS YIIPYTO Ae(POPMUPOBAHHON NPYXKHUHBI. [ToTeHI
IIOBEPXHOCTU 3€MJIU

HOTGHHI/IaJ'H:HBIe 1 HECIIOTCHUWAJIBbHBIC CUJIbI. CBs3b pa6OTBI HCIMOTCHIUAJIBbHBIX CHUJI C UBMCHCHHEM 1
CHCTEMEI TEJI. 3aKOH COXpPaHCHUMA MEXaHHUYECKOM OHCPIrun

JIaGoparopnas pabota «VcciaenoBanue CBsi3u pabOTHI CHIIBI C U3MEHEHHUEM MEXaHUYECKOM SHepTun
PE3UHOBOTO KI'yTa

KonTponbnas pabota no teme «KunemaTtuka. JluHamuka. 3aKOHBI COXpaHEHUSI B MEXaHUKE»
OcHOBHbIE TOJIOKEHUST MOJIEKYIIAPHO-KHHETUYECKOM Teopun. bpoyHoBckoe nBuxenue. Auddysus
XapakTep ABMKEHUS U B3aUMOJICUCTBUS YacTHI] BellecTBa. Moenu cTpoeHus ra3oB, KUAKOCTEN U
Macca monekyin. KonuuectBo BemectBa. [loctosinnass ABoraapo

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus

Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

AOGcomtoTHas TeMIepaTypa Kak Mepa cpe/iHel KHHETUYEeCKOW SHEPTHH JIBUKEHHUS MOJIEKYI. Y paBHE
3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlaboparopHas pabdota «lccnenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMH COCTOSIHUS pa3pesKeHHO
N3omporieccsl B uaeanbHOM raze u ux rpaduueckoe npeacraBicHue

BHYTpeHHHH SHEPTHUA TepMOHHHaMquCKOﬁ CHCTEMBI M cIOCOOBI €€ n3MeHeHus. KoanuecTBo Termio
OHEPTHUA OAHOATOMHOI'O NACAJIBHOT'O ra3a

Buns! Tenionepenaun

VYnenbHast TEMII0EMKOCTD BelllecTBa. KonyecTBo TEIIOTH IpH Teruionepenade. AanadaTHbIA MPOILIE
[IepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K U30IIpoLieccam
Heob6patumocts nporieccos B mpupoje. BTopoil 3akoH TepMOAMHAMUKH

[Ipunnnn nevicteusa u K111 TemoBoit MamHsl

wuxn Kapuo u ero KITJ{

DKoJoru4eckue npoOaeMbl TEIIO3HEPTETUKH

O6o0maromuii ypok «MonexynsapHas puzrka. OCHOBBI TEPMOIUHAMHUKI)
Kontponbras padota mo teme «Monekymsipaas ¢puzuka. OCHOBBI TEPMOIMHAMUKI)
[TapooOpazoBanue u koHaeHcanus. McnapeHue u KuneHue

AOCOII0THAs M OTHOCUTENbHASI BIAXKHOCTh BO3yxa. HacklleHHbIi map

Teépnoe teno. Kpucrammnueckue n amopdubie Terna. AHU30TPOIHUS CBOUCTB KPUCTAIOB. JKuIKHe
Marepuabl

[InaBneHue u KpucTaUIM3aLus. Y JesibHas TerioTa riasieHus. Cyonumanus

VYpaBHeHHe TEIOBOro OanaHca

OnexTpu3anys Tei. DIEKTPUIECKHil 3aps1. J(Ba BUa 3JIEKTPUUECKUX 3apsi/ioB

IIpoBOAHMKY, TUANEKTPUKH U NOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3apsia
Bsaumogneiictsue 3apsaoB. 3akoH Kynona. ToueuHbIi 2IeKTpUYeCKUi 3apsij

Hanpsix€HHOCTB 51eKTprYecKoro nosis. [IpuHIum cyneprno3uuym 31eKTpUIeCKUX oier. JInnum Ha
PaGora cun anekrpocraruueckoro modis. [loreHmnuan. Pa3nocts moTeHnamoB

IIpoBOIHMKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM T10JIE. JIU3IIeKTpUIecKasi IPOHULIAEMOCTh



Tema ypoka

/i
51  DOmnexrpoémkocts. Konnencarop
52 DnekTpo€MKOCTH MIIOCKOTO KOHACHCATOPa. DHEPIHs 3apsKEHHOTO KOHIEHCATOpa
53  JlaGoparopnas pabota "M3MepeHue MeKTpoEMKOCTH KOHIeHcaropa'
54 IlpuHuun aecTBUs U NPUMEHEHUE KOHIEHCATOPOB, KOIMPOBAJIBLHOTIO aIapara, CTpyHHOTO PUHTE
3amuTa. 3a3eMJIeHHE IEKTPOIpuOopoB
55  DnexkTpudecKkuil TOK, yciaoBus ero cymectBoBanus. [locrosansiii Tok. Cuia Toka. Hanpsokenue. Co
ydacTKa Lenu
56 IlocnenoBarenbHOE, MAapauIeIbHOE, CMEIIAHHOE COSIMHEHHE TPOBOIHUKOB. JIabopaTropHas paboTa
COCIIUHEHUS PE3UCTOPOB
57  Paborta u MOITHOCTH AJIEKTPUUECKOro Toka. 3akoH [xoyns-Jlenma
58  3axon OMa ass monHOM (3aMKHYTOM) anekTpudeckoii enu. Koporkoe 3ambikanue. JlabopatopHas |
HCTOYHUKA TOKA U €r0 BHYTPEHHET O COIPOTUBIICHUS»
59  DrnexTpoHHAs MPOBOAUMOCTD TBEPIBIX METAIIOB. 3aBUCUMOCTH COMPOTUBIICHUS METAIIIOB OT TEMII
60 DrnexTpuyeckuii TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITyYKOB
61 IlomynmpoBOMHUKH, X COOCTBEHHAS U IPUMECHAS MPOBOAUMOCTE. CBoiicTBa p—N-mepexoaa. [Tomyr
62  DiexTpUYecKHil TOK B pacTBOpaxX M paciuiaBax dIEKTPOIUTOB. DIIEKTPOIUTHIECKAS JUCCOUAITHS.
63  DnexTpuyeckuii TOK B razax. CaMOCTOSATEIBHBIA M HECAMOCTOSTENbHBIN pa3pan. Momaus. [1nazma
64  DnexTpuueckue NpUOOPHI U yCTPOUCTBA U MX MPAKTUIECKOe MpuMeHeHue. [IpaBuia TeXHUKH O6e301T
65 OO6obmarommuii ypok «JIEeKTPOJMHAMUKA
66  KontposbHas paboTa 1mo TeMe «ieKTpocTatuka. [I0CTOSHHBIN dJeKTpHUecKuil TOK. TOKH B pa3yiny
67  Peseprublii ypok. KoHTponbHas paboTa o teme "IiIekTpoanHaMuKa”
68  PesepmubIii ypok. O6o0maromuii ypok mo remam 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
11 KJIACC
Ne Tema ypoka
/1
1 [TocTosiHHBIE MATHUTHI M UX B3aUMOeHCcTBUE. MarHuTHoe nose. BeKkTop MarHuTHOM MHAYKIUU. JIu
2 MaruutHo€ noJie MpOBOJHUKA ¢ TOKOM. OnbIT DpcTena. BzanmoelicTBre MPOBOJHUKOB C TOKOM
3 JlaGopaTtopHas pabota «M3ydeHrne MarHUTHOTO TIOJIsl KATYIIIKA C TOKOM)
4 JleticTBe MarHWTHOTO TIOJISI HA MPOBOJIHMK ¢ TokoM. Cuita Ammepa. JlabopaTopaas padota «lcce;
MarHuTa Ha paMKy C TOKOM)
5 JlelicTBUE MarHUTHOTO MOJIS HA ABIKYILIYIOCS 3apsbkeHHYIo yacTuily. Cuna Jlopenua. Pabora cuibl
6 OnexTpoMarauTHas HHAYKIM. [loTok BekTopa MarHuTHOW MHAYKIMU. D/IC nHAYKINN. 3aKOH 3JIEK
®dapanes
7 JlaGopaTtopHnas pabota «VccienoBanue sIBICHUS JJIEKTPOMArHUTHON MHTYKITHI
8 NHpykTuBHOCTE. fIBNeHne camonHayKnuu. 9J[C caMOMHAYKIMU. DHEPIrUsi MAarHUTHOTO MOJIS KaTyIl
nosue
9 TexHnueckue ycTpoiuCcTBa U UX IPUMEHEHUE: IOCTOSIHHBIE MATHUTBI, 2JIEKTPOMArHUTHI, 3JIEKTPOIBU
3JIEeMEHTapHBIX YaCTHI], UHIYKIIMOHHAs NeYb
10 OO6oOmaromuii ypok «MarauTHoe mojie. IIeKTPOMarHUTHAST HHTYKITHSI
11  KourtponbHas paborta no tTeme «MaruutHoe mnose. DIeKTPOMarHUTHAsE WHTYKIIHSI



/o

12

13
14

15
16

17

18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Tema ypoka

CBoboxanble Mexannueckue kKonebanus. ['apmonnveckue Konedanus. Y paBHEHUE TapMOHUYECKHIX K¢
SHEepruu

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH MEpUO/ia MAJIbIX KoJeOaHui Tpy3a Ha HUTH OT

KonebarenpHbIi KOHTYP. CBO6OI[HBI€ SJICKTPOMAarduTHBIC KoJIeOaHUs B nacaJbHOM KoJie0aTeIbHOM
MCXAaHUYCCKHUMHU U IJICKTPOMArHUTHBIMHA KOJIEOaHUSIMH

®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B HCATLHOM KOJIeOATEIIbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux KoneOaHusaX. BoiHy Xk 1eHHbIE MeXaHndeckue Kojaebanus. Pesonanc.
3JIEKTPOMAarHuTHbIE KOJeOaHUs

HepeMeHHBIfI TOK. CI/IHYCOI/I,I[EIHBHHﬁ HepeMeHHLIﬁ TOK. MOIITHOCTh INEPEMECHHOI'O TOKaA. AMHJII/ITy,HH
CHJIBI TOKA W HAITPAKCHUA

Tpancdopmarop. [IponszBoacTBo, nepeaada u NOTpeOICHUE SICKTPUICCKON SHEPTHH
Y CTpOoHCTBO U MPaKTUUECKOE MPUMEHEHHUE 3JIEKTPUUECKOI0 3BOHKA, FEHepaTopa epeMEHHOro TOKa
OKOJIOTUYECKHE PUCKH MPU MPOU3BOJICTBE 3IEKTPOIHEPruu. KyinbTypa UCOIb30BaHMsI SIEKTPOIHEP

MexaHuueckre BOJIHBI, yclIoBUS paciipocTpanenusd. [lepuoa. CkopocTh pacnpocTpaHEHUs U AJIMHA |
IIPOJIOJIbHBIE BOJIHBI

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3Byka

OJNEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. [1Ikana 31eKTpOMarHuTHBIX BOJIH

[TpyHIMIIBI paguOCBA3U U TelneBUACHUA. Pa3BuTue cpelcTs cBsa3u. Paguonokamnus

Konrponbnas pabdora «Kosnebanus 1 BOJIHbI

[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA B OOHOPOAHOU cpene. ToyeuHnblli HCTOYHMK cBeTa. JIyd Cr
OtpaxeHue cBera. 3aKOHbI OTpaXkeHUs cBeTa. [locTpoenue n300pakeHuil B IIIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroi noaIHOoro BHyTPEHHETO OT
JlaGopatopHas pabota «/3Mepenue nokasatesns NpeIoMIICHUS CTEKIIa

JIunssl. [Toctpoenue n3obpaxxkenuil B aunH3e. @opMyia TOHKOM JUH3BI. Y BETMUCHHUE JTMH3BI
JlaGopatopHas pabota «/ccnenoBanue CBOUCTB H300paKeHUHN B JIMH3AX»

Hucnepcus ceera. CinoxHbli coctaB 6enoro cera. Lper. JlaboparopHas padora «Habmoaenue auc
Wntepdepennus cera. Audpakuus csera. Judpakunonnas pemeérka

ITonepedHocTh cBETOBBIX BOJH. [losgpusanus ceera

OnTuueckue mpuOOPsI M YCTPOUCTBA U YCIOBUS UX O€30MACHOTO MPUMEHEHUS

I'paHuIIBI IPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. IlocTynarsl crienuaabHON TEOPUU OTHOCUTEIIBH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aME/UIEHUE BPEMEHH U COKPAILIEHUE JITTMHBI

OHeprus 1 UMIYIbC PENATUBUCTCKON YyacTULbl. CBSA3b MAacChl C JHEPTHEN U UMITYJIBCOM. DHEPTHS TNt
Konrponsnas padora «OnTrka. OCHOBBI CHIENMATIBHON TEOPUU OTHOCUTEIBHOCTH

®otonbl. Popmyna [Inanka. DHeprus 1 UMIyabC GoToHA

OTxpeiTre U uccnenosanue Gorordpgexra. Oneitel A. I'. CroneroBa

3akonbl poTorddexra. YpaBHeHue DiHITelHa 111 poTodpdexra. «KpacHas rpanunay ¢porodddex
Hasnenue ceera. Onbitel I1. H. JIeGeneBa. Xumudeckoe IeHCTBUE CBETA

TexHuueckue ycTpolcTBa U MPAKTUYECKOe MPUMEHEHHEe: (POoToIeMeHT, (OTOIaTIMK, COTHEUHAas Oa
Pemenue 3anay no Teme «37€MEHTBI KBAHTOBOW ONTHKMN

Monenbs atoma Tomcona. OnbiTsl Pezepdopaa no paccesnuto a-yactun. [InanerapHas Moaenb aTom
IToctynatel bopa
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Tema ypoka

Wzny4yenue u norsiomieHrne GOTOHOB MPH MEPEXO/IE aTOMa C OJHOTO YPOBHS SHEPrUH Ha Apyroil. Bu
Bonnogsie cBoiictBa yactuil. Bonusl e bpoitns. KopnyckynspHo-BoiHoBo# ayanu3M. ClIOHTaHHOE
OTkpeiTHE pagunoakTuBHOCTH. OnbITH Pezepdopaa mo onpeaeneHuo cocTaBa paanoakTHBHOTO H3ITy
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MbI

OTkpbITHE IPOTOHA U HEHWTpOHA. 30TOMBI. ANb(a-pacnaa. NeKTPOHHBINA U MO3UTPOHHBIN OeTa-pac

DHeprusi cBA3M HYKJIOHOB B sizipe. SnepHble peakuuu. Snepuslii peakrop. [IpoGiemsbl, mepcrieKTUBbI
AJIEPHON DHEPreTUKU

OneMeHTapHble YacTHLbl. OTKPBITHE TO3UTPOHA. MeTOoAbI HAOMIOIEHHS U PErUCTPALIUU 3JIEMEHTapH
«DyH1aMeHTaIbHbIEe B3aUMOAEeHCTBUA. EAMHCTBO pU3nUeCKOl KapTUHBI MUPa

Bun 3Bé3nHOr0 HebOa. Co3Be3aus, ipKue 3BE3MbI, TUIAHETHI, UX BHAUMOE IBIKeHUE. COTHEUHAS CUCT
Comnnne. ConneyHast akTUBHOCTh. Mctounuk sHeprun CoHIa U 3BE3

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM MOCIIEA0BATEILHOCTH. BHyTpeHHEE CTpoer
MIPEACTABIICHUS O IPOUCXOXKACHUH U 3BOTOLUH COJTHLIA U 3BE3]

Muneunsiii [Tyte — Hama Manaktuka. [Tonoxxenue u neukenue Connna B ['anaktuke. ['anaktukuy. Y
Bcenennas. Pa36eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkroBoe nznyyenue. Metaranaxi
Hepemennsie mpo0eMbl aCTpOHOMUHT

KoHTpoiibHast pabota «JI€MEHTHI aCTPOHOMHUH U aCTPODU3UKI

O6o6maromuit ypok. Posib ¢pu3uku u acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIIATTBH(
JeSITENLHOCTH YEJIOBEKA

O606maromuit ypok. Poiab 1 MecTo pU3UKH U aCTPOHOMUHU B COBPEMEHHOW Hay4yHOU KapTUHE MUpa
O6o6maromuit ypok. Poib ¢pusndeckoii Teopuu B pOpMUPOBAHUU HPEICTABICHUN O (PU3MUECKOM K&
O6o06maromuit ypok. Mecto pusnueckoil KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHC
npupoze

PesepBHblil ypok. MarauTHoe nose. JNeKTpoMarHuTHast HHAYKIUS

PezepsHblil ypok. OnTika. OCHOBBI ClIEIIUATBHON TEOPUN OTHOCUTENBHOCTH

Pesepuslit ypok. KBanroBast pusnka. D1eMeHThl aCTPOHOMUHU M aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» ®uswnka, 10 kinacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit

[TappenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

» ®uswnka, 11 kinacc/ Mskumes ['.JI., byxosues b.b., Hapyrua B.M. non penakuueit

[TappentreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemmenue»

VYuér paboueil mporpaMMbl BOCTIUTAaHUS



BocrurarenbHbI  TOTCHIIMAN — ydyeOHoro mpeamera «®Pu3ukay peanm3yercss depes:
- TIPUBJICYCHUE BHUMAHHUsA OOYYArONIMXCS K IICHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YpOKax
SABJICHUM, OpraHu3aluio uX paboThl C TOJy4aeMOW Ha YpPOKE COLUAIBHO 3HAYMMOM
uH(popmarueld, WHUIMUPOBAHUE €€ OOCYXICHUS, BBICKA3bIBAHUS OOYYaAIOIUMHKCS CBOETO
MHEHHSI 110 €€ TTIOBOJTY, BRIPAOOTKH CBOETO K HEM OTHOIICHHS;

- JIEMOHCTpAIMI0 OOYYalONIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEACHUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOMIMX TEKCTOB
JUTSL YTSHWS, 33124 JUIS PEIICHHUS, TPOOJIEMHBIX CUTYaIlUi st 00CYKICHHS B KJ1acce;

- MPUMEHEHHUE Ha YPOKaX MHTEPAKTUBHBIX (POpM paboThl ¢ 00YUYAIOIIMMUCS: UHTEIUICKTYaIbHbIX
UTP, CTUMYJIMPYIOLINX MO3HABATEIBHYIO MOTHBALIMIO 00YUYAIOIINUXCS; TUCKYCCHI, KOTOPBIE TAI0T
0o0y4JarmuMcsi BO3MOXHOCTh IMPHOOPECTH OMBIT BEACHHS KOHCTPYKTHUBHOTO JIMAJIOra;
rpynnoBoi paboTel WK paboTHl B Mapax, KOTOPHIE y4aT OOYyYarolIMXCcs KOMaHIHOW paboTe u
B3aMMOJIEHCTBUIO C IPYTUMH 00y4aroIUMHUCS;

- UHUIUUPOBAHUE U TOAJEPXKKY HCCIIEIOBATEIbCKON AESITENFHOCTH OOYYAIOIIUXCS B paMKax
peanu3auMy MMM WHIUBUAYAJIbHBIX W TPYIIIOBBIX HMCCIEAOBATEIBCKUX IPOEKTOB, YTO JACT
00y4JaromuMcsi BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELIECHUS! TEOPETHIECKON
POOJIEMBI, HABBIK TEHEPUPOBAHUSA M OPOPMIICHUsSI COOCTBEHHBIX HJICH, HABBIK YBAXKUTCIHHOTO
OTHONIICHHUST K YYXHM uaesM, ohOopMICHHBIM B paboTax APYrux HccienoBaTeNel, HaBbIK
nyOJUYHOTO BBICTYIUICHUSI TIEPE/l ayTUTOPUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUYKHU
3peHus;

yepe3 OpraHu3aluio U IPOBEICHUE Pa3IUYHbIX MEPOIPUATHA BO BHEYPOUHOE BPEMSL:

1 yeTBepTH 2 4eTBepTh 3 yeTBepTh 4 gyeTBepTh
BcOIII mKoJIbHEIA | BcOII [IpoexTHas 3amaua JleHb KOCMOHABTHUKHU
JTall MYHULIMTIATbHBINA

YPOBEHb

Kpurepun oneHuBaHUS 3HAHUN ydalluXxcs

Cucrema OLICHHUBAaHUA
OI_ICHKa YCTHBIX OTB€TOB YUAIIUXCA.

OreHka 5 cTaBUTCS B TOM Cilydae, €CiIM yJalluics MOKa3bIBaeT BEpHOE OHUMaHue (Pr3HuecKoit
CYLIHOCTH PAcCMaTpPUBAEMBbIX SIBICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUH, AeT TOYHOE
ONpECIEHNE U HCTOJIKOBAHUE OCHOBHBIX NOHSTUH M 3aKOHOB, TEOPUM, a TAK)K€ IPABHIIBHOE
ornpeneneHne GU3NIECKUX BETUUNH, UX €IUHUI] U CIOCOO0B U3MEPEHHSI; TPABHIILHO BHITIOIHSET
YEepPTEkKHU, CXEMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHy, COIPOBOXKIAET paccka3s
HOBBIMU TIpUMEpaMH, yMEeT IPUMEHSATh 3HAHUS B HOBOW CHUTYyal[Md IPH BBITOJHEHUU
MPAKTUYECKHUX 3aJaHUil; MOXKET YCTaHABIMBATh CBSI3b MEXKIY M3Y4aeMbIM U PaHEe W3YYEHHBIM
MaTepuaioM Mo Kypcy (pu3mku, a Takxke ¢ MaTepHUajOM, YCBOCHHBIM IpPH H3YYEHUU APYTUX
MPEIMETOB.

OreHKa 4 CTaBHUTCS B TOM CITy4ae, €CJIM OTBET YYCHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBaHUSM
K OTBETY Ha OILIEHKY 5, HO 0€3 HMCIOJb30BaHUS COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, O€3
NpUMEHEHHs 3HAHWH B HOBOW CHUTYyallMH, O€3 WCIOIB30BaHUSI CBSI3EH C paHee H3y4CHHBIM
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MaTepualioM, YCBOCHHBIM NPU M3YyYCHUHU APYTHX MPEIMETOB; €CIHM YYAIIUHCS JOMYCTHII OIHY
omMOKy WM He Ooiee IBYX HEAOYETOB M MOXKET MCIPABUTh HMX CaMOCTOSTENBHO WIH C
HEOO0JIbIION TOMOILBIO YUUTEIIS.

Onenka 3 craBUTCS B TOM CiydYae, €CIM YYalIMCA MPABHIBHO TOHUMAET (U3NYECKYIO
CYIIHOCTh pPacCMaTPHUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTICIbHBIC
npoOenbl B YCBOGHHM BOINPOCOB Kypca (M3WKU; HE NMPENSATCTBYET AajbHEHUIIEMY YCBOSHHIO
IPOTPaMMHOTO MaTephalia, YMEeT NMPUMEHSTHh IOJIyYeHHBIE 3HAHUS NPU PEHICHUU MPOCTHIX
3aj1a4u C UCTOJIH30BAHUEM TOTOBBIX (HOPMYJI, HO 3aTPYIHSETCS MPU PEUICHUU 3aj1a4, TPEOYIOIIHNX
npeoOpa3oBaHusl HEKOTOPBIX (OPMYJI; JOMYCTHII HE OoJjiee OJHOW TpyOOW W OIHON HerpyOoi
omuOKH, He 00JIee IBYX-TPEX HETPyObIX HEIOYETOB.

OueHka 2 CcTaBUTCS B TOM Ciyyae, €ClIu Y4Yalluilcs HE OBJaJie]l OCHOBHBIMU 3HAaHUSMH B
COOTBETCTBUM C TPEOOBAHUAMH U JOMYCTHJ OOJbllle OMIMOOK M HEAOYETOB, YEM HEOOXOIUMO
IS OLICHKH 3.

OgeHKa 1 craBUTCI B TOM cjIydae, €CJIM YYCHHUK HC€ MOXCET OTBCTUTb HHU Ha OJHWH U3
IMOCTAaBJICHHBIX BOIIPOCOB.

OrneHka NTUCbMEHHBIX KOHTPOJIbHBIX padoT
OrueHka 5 craBuTCs 32 pPabOTYy, BHIITOJHEHHYIO MOIHOCTHIO 0€3 OIIMOOK M HEJI0YETOB.

OgeHKa 4 craBUTCS 3a pa60Ty, BBIITOJIHCHHYHO IMOJIHOCTBIO, HO IPU HAJIMYUU HE Ooiee OIHOM
OIINOKH H OJHOI'0O HEJ0YCTA, HE Ooitee TpEX HEAOYCTOB.

Onenka 3 craBuTcs 3a pabOTy, BBINOJIHEHHYIO Ha 2/3 Bceil pabOThl MPaBUIBHO WM TpPU
JIONYLIIEHUH He Oosee oAHOM rpyOoil ommOku, He Oosiee Tpex HErpyObIX OIIMOOK, OJHOU
HEerpyooi ommOKU U TpeX HEJJOYETOB, IPU HAINYUU YEThIPEX -TISITH HET0UETOB.

Onenka 2 ctaBUTCA 3a paboOTy, B KOTOPOH YMCIIO OIIMOOK M HEJ0YETOB MPEBBICHIIO HOPMY IS
OLIEHKHU 3 WJIM IPAaBUIIBHO BHITIOJIHEHO MeHee 2/3 paboThl.

Onenka | craBuTCs 3a paboTy, HEBBIIOJHEHHYIO COBCEM WJIM BBIIOJHEHHYIO C TIpyObIMU
OolMOKaMH B 3aaHUSX.

Onenka j1a00paTopHbIX padoT

OneHka 5 cTaBUTCS B TOM Ciy4yae, €CIU Y4Yalluiics BBIIOJHWI paboTy B MOJHOM oOBbEME C
coONIoieHMeM HEO0OXOAMMOIN TOCIEeI0BAaTEIbHOCTH TPOBEACHHSI OIBITOB U HU3MEpPEHUM;
CaMOCTOSITENIFHO W PAlMOHAJIbHO MOHTHPYET HEo0XoauMoe 00Opy/lOBaHHE; BCE OIBITHI
IPOBOJUT B YCJIOBUSAX M PeXHMMax, 00€CIEUNBAIOLINX MOJyYEHHUE MPABUIbHBIX PE3yJbTaToOB U
BBIBOJIOB; cOOMIO/aeT TpeOoBaHMs MpaBMJl OE30MaCHOrO TpyJda; B OTYETE€ MPAaBUIBHO U
aKKypaTHO BBINOJIHSAET BCE 3aMUCH, TaONMIbI, PUCYHKH, YEPTEXKH, I'paduKH, BBIYUCICHHS,
IPaBUJIBHO BBIMOJHIET aHAIU3 IIOIPEIIHOCTEH.



OreHka 4 CTaBUTCS B TOM Cilydae, €CIIM YYall[MiCs BBIMOJHWI pabOTy B COOTBETCTBUHU C
TpeOOBAaHUSMU K OIIEHKE 5, HO JOMYCTUJI ABA-TPU HEA0YeTa, He OoJiee OJHOM HEerpyOoi omuoKu
Y OJIHOTO HEJ0YeTa.

Orenka 3 cTaBUTCSA B TOM CIIydae, €CIH YJalluiics BHIIOIHII padOTy HE MOJIHOCTHIO, HO 00beM
BBIIIOJTHEHHOM YacTH TAKOB, YTO MO3BOJIAET MOJIYUYUTh [TPaBUIIbHBIE PE3YJIbTAThl U BBIBOJIBL, €CIIH
B X0/1€ IPOBEICHUS ONbITa U U3MEPEHUI OBLIHM JOIMYIICHBI OIINOKH.

OrneHka 2 CTaBUTCS B TOM CIIydae, €CIM YYaIlMKCs BBITOJHWI PabOTy HE MOJHOCTBIO U 00beM
BBITTOJIHEHHON paOOThI HE TO3BOJISIET CIIENIATh MTPABUIIBHBIC BBIBOBI, BEIYUCIICHUS; HAOII0AeHUS
IIPOBOAMJINCH HETPABUIIBHO.

Orenka 1 cTaBUTCS B TOM CIIydae, €ClIM yYalluicsl COBCEM HE BBIIOJIHHI paboTy.

Bo Bcex ClIydadx OLCHKa CHUIKACTCA, CCJIU yanlHﬁCﬂ HE CO6J'IIOI[8.J'I Tpe6OBaHI/II71 IIpaBUjI
0€e30I1aCHOIO TpyHaa.

OneHKA TeCTOBBIX 3aaHul

Or1eHKa 5 cTaBUTCS B TOM CIIydae, €ClIM yJaruiicst BRIMOJIHUI padboty Ha 80% - 100%);
OreHka 4 cTaBUTCS B TOM CIIydae, €CJIM y4Jalluiicst BRIMOJIHUI paboTy Ha 60%-80%
OreHka 3 cTaBUTCS B TOM Cllydyae, €Cllid yJyaluiicst BBIIOJIHUI paboTy Ha 40%-60%
OreHka 2cTaBUTCS B TOM ClIydae, €CM ydalluics BeIMOJHMI padoTy Ha 20%-40%

Kputeprn olieHMBaHNS KOHTPOILHOM Da6OTBIZ

Orienka «5» - 910 Gamios,
Orenka «4» - 7-8 6amios,
Oruenka «3» - 4-6 0amIoB,
Orenka «2» - 0-3 Gamia.

Kpurepru orieHrBanvst padéoThl - ITOTOBOTO TECTUPOBAHUS:
Orenka «5» — 13-15 Gamos,

Orienka «4» - 9-12 Gamios

Orenka «3» - 6-8 6anioB

Orenka «2» - 0-5 6aios.

[Tepeuens ommboK
['pyObie ommbku

1. He3nanue onpeneneHnii OCHOBHBIX ITOHATUH, 3aKOHOB, ITPaBUJI, ITOJIOKEHUI TEOPHH,
dopmyn, OOLIEIPUHATBIX CHUMBOJIOB, O0OO3HAYeHMS (PU3MUECKUX BEIMYUH, EIUHUILY
U3MEpEeHMUS.

2. HeymeHue BbIIENATH B OTBETE ITIABHOE.

3. Heymenue npumeHsTH 3HAHUS Uil pelIeHUs 3a7a4 W OOBSCHEHHS (PU3MUECKHX
SIBJICHUI; HETIPABUIILHO c(hOPMYTUPOBAHHBIE BOPOCHI, 33/1aHUS UM HEBEpHbIE OOBICHEHUS
X0Jla UX peIleHUus, He3HaHUEe MPUEMOB PELICHUS 3aJa4, aHAJIOTUYHBIX PaHee PEIICHHBIM B



KJjlacce; OIIMOKHM, TOKa3bIBAIOIIME HEMPAaBUIBHOE IMOHMMAHHE YCIOBUS 3aJadyd WIIH
HEIPaBUIBbHOE UCTOJKOBAHUE PELICHUSI.

4. Heymenue untath ¥ CTpOUTH rpauKy ¥ MPHHIUITHAIBHBIC CXEMBI.

5. Heymenne nonroroButh k paboTe yCTaHOBKY MM J1abopaTopHoe 000pyaoBaHUE,
IPOBECTU OIBIT, HEOOXOJUMBIE PpAcCUeThl WJIM HCIOJIb30BaTh IOJyYEHHBIC aHHBIC JUIS
BBIBOJIOB.

6. HeOpexxnoe oTHOmIEHHE K JIaOOPaTOPHOMY OOOpPYIOBAHHUIO W HM3MEPUTEIHHBIM
npudopam.

7. HeymeHue onpenenuTh NoKa3aHusi K3BMEPUTEIBHOTO IpUodopa.

8. Hapymenue TpeGoBaHuii mpaBui 0€30mMacHOrO Tpyda TIpPH  BBIIOJHEHHH
IKCIIEPUMEHTA.

Herpy0Obie ommbku

1. Herounoctu (GOpMyJIHPOBOK, ONpPEACIICHUH, 3aKOHOB, TEOPHH, BbI3BAHHBIX HEMOJHOTON
OTBETa OCHOBHBIX IIPU3HAKOB ompenenseMoro mnoHsATvs. OmuOKM, BbI3BaHHBIE
HECOOJIIOZICHUEM YCIIOBHI MPOBECHHUS OIbITA WIIM U3MEPEHHH.

2. OmmOKu B YCIOBHBIX OOO3HAYCHUSAX HA TNPUHIMIUAIBHBIX CXEMaX, HETOYHOCTH
yepTrexel, rpaduKoB, CXeM.

3. Ilpomyck uiu HETOUHOE HaNKMCAaHUE HAUMEHOBAaHUN eIMHUL] (PU3NUECKUX BEIUUYUH.

4. HepaunoHanbHbIN BBIOOp XOAa PEIICHUS.

Henouers!

1. HepamuoHanbHble 3amMCH TNPU BBIUMCIECHUSAX, HEPALMOHAJbHBIE HPUEMBbl BBIYHMCICHUH,
npeoOpa3oBaHuil U pelIeHHs 3a/1a4.

2. Apudmernueckue OMMOKM B BBIUUCIEHUSX, €CIAM 3TU OWIMOKM TpyOO HE HCKaKaloT
PEaTbHOCTH TOYYEHHOTO Pe3yibTaTa.

3.  OtaenbHbBIE MOTPEIIHOCTH B (HOPMYITUPOBKE BOIIPOCA UIH OTBETA.

4. HeOpexHoe BBINOIHEHNE 3aMUCEel, YepTeKel, CXeM, rpapuKoB.

5. Opdorpaduyeckue 1 MyHKTyallMOHHBIE OIIUOKH.
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