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I[TOACHUTEJIbHA A 3AIIMCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IETeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k TUIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBsA3el (PU3MKM C EeCTEeCTBEHHO-HAyYHbIMU YyueOHBIMU IpeaMeTamMu. B Hell ompexpenstorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHET0 OOIIero 0O0pa3oBaHMS, IUIAHHPYEMbIC
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3YNbTAaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIEC PE3yIbTAThI MO rojiaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «dusukay mo rogaM oOydeHus.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIbI, BEICTYMAas B KayecTBe y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHbI Kypc (HU3UMKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
OpUMEeHeHHe (U3MUYECKUX 3HAHUM ONpenessieT XapakTep M Pa3BUTHE Pa3sHOOOPAa3HBIX
TEXHOJOTHMIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U Jpyrux. M3ydueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaroImuxcs, B popMupoBaHUE YMEHUIH
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS MPY BHITIOTHEHUH UMHU y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnoiaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonocusayuu peaan3yercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUs,
MOCBALIEHHBIX 3KOJIOIMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX IeHUs MPoOJIeM pPalliOHATIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTMYECKOl 06€30MacHOCTH.



Crep)KHEBBIMU DJIEMEHTaMH Kypca (M3UKH Ha YpOBHE CpEIHEro oomero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEACTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, /Ul ONHUCAHHs €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).
CucTeMHO-IeITEeNbHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPExXIe BCETro 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OONIUH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJIS M OLEHKH, OCYIIECTBISCTCS Yy4YacTHUKaMHU 0Opa30BaTebHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpPKE
NPEIOKEHHBIX THITOTE3.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKON MOJIEINbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKkod MOAENnH A CUTyallMM MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuagbHO-TEXHHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH U3y4yaTbCs B YCJIOBUAX NPEIMETHOro kabuHeTa (pU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3HKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.
JleMoHCTpaliioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECHEUMBAET IMOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.
JlaboparopHoe 000pyaOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro OOOpYAOBaHUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHHS OOYYaloUMXCsd K HAyYHOMY HW3YYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3ydeHUsT OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opMupoBaHHE YMEHUI OOBACHATDH SIBICHHS C UCIIOJIb30BaHUEM (DPU3MUECKUX 3HAHUH U
HaY4HBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOT .

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce

U3ydeHust Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e [IpuoOpeTeHue cucTeMbl 3HaHUH 00 O0MMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, HJIEKTPOJMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HAHWS M  OOBSICHEHUsS
(Gu3nyecKkux SBIEHUM B MNpHpoOJe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOMN XKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHWs pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (u3mueckon
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIUX CAMOCTOSITEILHOE CO3/aHue (U3NUEeCKOn
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U HIPUHIMUIIOB JCHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

e OBJIQJICHUE METOJaMM CaMOCTOSTENILHOTO IUIAHUPOBAHUSA M MPOBEAEHUS (PU3MUECKUX
SKCHEPUMEHTOB, aHalIW3a W  UHTepIperauuu  UHPOpPMALUH,  ONpeAeiIeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O pe3ysbTara;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MMPOEKTHO-NUCCIIEAOBATENBCKOM, TBOPUECKON
NeSITETbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hexento), B 11 kinacce — 68 vacoB (2
yaca B HEJIEJII0).

Pabouas mporpamma no kypcy «®usuka. ba3oBsiii ypoBeHb. 10 kimacc» cocTaBieHa B
COOTBETCTBUH C YYEOHBIM IUIAHOM, KaJCHAAPHBIM Yy4eOHBIM TpadUKOM U pPACHUCAHHUEM
yueOHbIX 3aHATHI Ha 2023-2024 yueOHblil ron 1 peanusyercs B 10a B o0beme 67 yacos.

Coxpamnienre Ha 2 4aca OCYIIECTBJICHO 3a CUET PE3epBHBIX YacOB, MPEAYCMOTPEHHBIX
IIPOrpaMMoi.

[Tpennaraemslii B mporpamme 1o (Gusmke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTEIb JI€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOEHHOCTEH 00yUaroIuXCs.

Pabouas mporpamma mo ¢usuke paszpaboraHa ¢ yuyeToM pabodell MporpaMmbl BOCIHTaHHSA
(Momynp «YpoUHas IeITEIBHOCTHY):

Hesia, coObITHSI, MEPONIPUATHSA Kuacest Opuentupo |OTBeTCTBEHHBIE
BOYHOE
BpeMs
NpoBeIeHU
|
NuannuupoBanne u MoAIepKKa 10-11 B teuenue |Yuurens-npeaMeTHUKH
HCCIICAOBATEIbCKON JEATCILHOCTH IIKOJbHHUKOB rona
B paMKax peaJn3allid WMH WHIUBUIYaTbHBIX
MCCJIeI0BATENIbCKUX MPOEKTOB




BoBneuenne — ywammxcs B KOHKYPCHYIO 10-11 B teuenue |Yuurtens-mpeaMeTHUKH
AKTUBHOCTbH, OJIMMITHATBI roaa
CeHTs10pb
BKJ104UTH MOYJIb B TEMY YPOKa Kmace |Opuentupo | OTBeTCTBEHHBIE/PEIMETHI
BOYHOE
BpeMs
NpoOBe/IeHH
s
JleHp 3HaHUI 10-11 1 Yuurtens-npeIMeTHUKH
Bcepoccuiickuii oTkpbIThI ypok «OBX» (ypox 10-11 1 Yuurenb-npeaMeTHUK
MOJIFOTOBKHU JIETEH K IEHCTBUSAM B YCIOBHSIX
Pa3IMYHOTO PO/a YPE3BBIYANMHBIX CUTYAIIHA)
Henb conumapHocT B 60ps0€ ¢ TEPPOPU3ZMOM 10-11 3 Yuurens-npeaMeTHUKH
Henens 6e30macHOCTH TOPOKHOTO ABUKEHUS 10-11 25-29 Yyuutenb-npeaMeTHUK
OkT1s0pbL
Bcepoccutickuit oTkpbIThIN ypok «OBXK>» 10-11 4 Yuurenb-npeIMeTHUK
(mpuypoueHHBIH KO J[HIO rpaskJaHCKOM 0O0POHBI
Poccuiickoit deneparun)
Hosi0pb
MexnyHapOoaHbIN JEHb TOJIEPAHTHOCTH 10-11 16 Yuurens-npeIMETHUKA
Jlens matepu B Poccuu 10-11 26 Yunurens-npeIMeTHUKU
[Jdexadpb
MexnyHapoaHbIN JE€Hb HHBAIUIOB 10-11 3 Yuurens-npeIMeTHUKA
AuBapb
Bcemupnsrii nenps a30yku bpaitns 10-11 4 Yuurenb-npeIMeTHUK

DeBpaib




JleHb poccHiiCKO# HAyKH 10-11 8 Yuurtens-npeaMeTHUKH
Mapt

Bcepoccuiickuit oTkpbIThIi ypok «OBXK>» 10-11 1 Yuurenb-npeIMETHUK
(mpuypoUYeHHBIN K Npa3gHOBaHUIO BecemupHoro

JTHSI TPaXK/TaHCKOM 000POHBI)

MexayHapoIHbBIN KEHCKUH JIEHb 10-11 8 Yuurtens-npeIMeTHUKH
AnpeJib

JleHb KOCMOHABTUKU. ['arapuHcKkuii ypok 10-11 12 VYuurens ¢buzukn
«KocMoc - 3T0 MBI» aCTPOHOMHUU
Bcepoccutickuit otkpsIThIil ypok «OBX) (neHb 10-11 30 Yuutenb-npeaMeTHUK
MO’KapHON OXPAaHBbI)

Maii

MexnyHapoaHbIi AEHb CEMbU 10-11 15 Yuurensa-npeIMETHUKA




COILEPKAHUE OBYYEHUSA
10 KJIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupoae. HaydHble MeTOAbI MO3HAHUS OKpYX awuero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbI. DKCIIEPUMEHT B (DPU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TEOpUH. ["paHULIbI MPUMEHUMOCTH (HPU3HUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponp m Mecto (usuku B (OPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHss CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloKeHHe NepeMelleHul U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHu .

KpuBonuneriHoe nBukeHue. [IBr>KeHME MATEpHAIbHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacrora oOpanieHus. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: CHUJIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYN.

Llemoncmpayuu

Mogenb cucTeMbl 0OTCUETA, HILTIOCTPAlMs KHHEMATHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpazoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nBrxeHus Tena, OpoieHHOro Mo/ YIioM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOUIEHWS ~ MEXAY  OYTSAMH,  MOPOWIECHHBIMHM  TEIOM  3a
MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepBbiil 3akoH HeroToHa. IHEpManbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cwuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 11711 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsarorenus. Cuna tsoxectu. [lepBas kocmMuyeckass CKOpOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koaddumment Tpenus. Cuna conpoTHBICHUS
IIPU IBUOKEHUU TEJIa B )KUJKOCTH WM rase.

[ToctynarensHOE U BpalaTeabHOE ABMKEHHUE aOCOIOTHO TBEPIOTO Tena.



MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIWIIHUKY, [BUKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBuKeHUs OpycKa 0 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPY)KMHE U PE3NHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUs 6 MexaHuKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss mMaTepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
JHEPrUu.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHWEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. MoaekyasipHast pu3uKa 1 TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepbl Moisekyn. KosnnuecTBo BelecTsa.
[TocrosinHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
uealbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpefHed KHHETHYeCKOH »Hepruu



TEIJIOBOTO JBM>KeHMs dvactul Trasza. Illkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe npeacTaBieHue U30MPOIIECCOB: N30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mognens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopaenb, HUTIOCTPUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&éma
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEK/ly TApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO Ira3a. Buapl Teronepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MIpH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H30MpolieccaM. [ 'padudeckas uHTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMIb! KeHCTBUS TEMIOBBIX MaliuH. [IpeobpazoBanus sHEPIUn B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeictBus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUU Tella MPU COBEPIIEHUM pabOThl: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

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

Monenu nmapoBoit TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHON TeMTOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenme u  kumeHue. AOCOMOTHasS U
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbIH nap. YaenpHas TemioTa napooopa3oBaHuUs.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.

Tsépnoe Teno. Kpucrannuueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuansl. [lmaBmeHne W KpucTtaum3anus. Y IelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHnueckue ycTpolCTBa W IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KAIOPUMETP, TEXHOJOTMH IOJYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.



Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.

Crioco0bl U3MepEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa Tel. OJEeKTpUYeCcKHil 3apsan. JlBa BHIAa 3JIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUDTEKTPUKH U MOJTYIPOBOJIHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueyHblil  sieKTpUYecKHil — 3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnosid. [lpuHmun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro mods.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsSyKEHHOI0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJICHHE 3JEKTPONPHUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIM
anmapar, CTpyMHBIHM IIPUHTED.

Jlemoncmpayuu

VY CeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOMIAAY  IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCaTOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTPUUECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTOUHMKM TOKa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuueckoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora sanexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUUECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AyiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONTPOTUBIICHHSI METAIIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynmpoBonuuku. CoOCTBEHHass M TPUMECHash MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CsaoticTBa p—Nn-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJMUTOB. DIEKTPOJIUTHYECKAs
JIUCcCcoLManus. JIEKTPOIU3.



DNIeKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MoJHus.
IIna3zma.

TexHnueckue yCTpOiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpBl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTHBIICHUS LWIMHIPUYECKUX IIPOBOJHHUKOB OT JJIMHBI, IIOLIAAN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMemaHHOe COeJMHEHUE IPOBOIHUKOB.

IIpsiMoe M3MepeHHue 3IEKTPOABMKYLIEH CHilbl. KOpOTKOE 3amMblKaHME TalbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

M3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHue  AJIEKTPOABMIKYIEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

HabGmronenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIsETCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHWM, JMHeWHas QyHKuus, napadoa,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B KMBOW Ipupoae, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEW W Ta30B, 3JIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBAaHHUKA.

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

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs HMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA



[TocrositHHBIE MarHWTHL. B3auMoaelcTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
nHAyKIMK. KapThHa TMHUM MarHUTHOM MHAYKLIUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA C TOKOM. KapTWHa JIMHMM MHAYKIMHM MarHUTHOTO IIOJISA
JUIMHHOTO IPSIMOrO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKeHHE 3apsKEHHOW YacTHIbl B
OJIHOPOJJHOM MarHUTHOM noJie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DNEeKTpOABMKYLIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHuTHOU nHAyKkunu Papanes.

BuxpeBoe anexkTpuyeckoe Imoisie. DIEKTPOABMKYILAs CHUJIa MHAYKUUU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYINATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMHU. DJIEKTPOABUIKYILAS CHUJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
3JIEKTPOMAarHUTBhI, IEKTPOABUIaTENb, YCKOPUTEIIN MIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I1OJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amniepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIEH CHJIBI MHAYKIIMA OT CKOPOCTH W3MEHEHUS MAarHUTHOIO
IIOTOKa.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOTO TIOJIS KaTYIIKH C TOKOM.

Hccnenoanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
kosnebanus. Ilepmon, uactora, amrumtyga U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHME TapMOHHUUYECKUX Kojebanuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HUJI€ATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJOTHsl MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTrUU B UCATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHUYEeCKUEe KoeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIil TOK. CUHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.



Tpancdopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKON SHEPTHUH.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMPHUMEHEHHUE: DIIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmoienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmuorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOoPA.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 80JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHus
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHrtanus BekTopoB E, B, V B asnekrpoMarauTHoi BoiHe. CBOICTBa 3J€KTpOMAarHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoMJIeHUe, NoJsapu3amus, audpakius, uHrepdepeniusa. CKOpPOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpPHUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIBbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmoienue orpaskeHus U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHne cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsmonnHeliHOE pacipoCcTpaHEHHE CBETa B OJTHOPOJHOM Cpeie.
JIyd cBera. To4euyHBI HCTOYHUK CBETA.



OtpakeHne cBeTa. 3aKOHBI OTpaxkeHUs cBeta. [locTpoeHHEe H300paKEHHH B TIJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHbI MpeIOMIICHUs CBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroia MHOJIHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3BL. Y BEIMYECHHE, 1aBAEMOE JIMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass omnrtuka. HHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
IIPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTUKA, JU(PPAKIMOHHAsS
peméTKa, moJIIpOUI.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHUE M IMpeloMiieHue cBeTa. Onruueckue
npuOOopHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne noka3aresns IpeioMIeHHUs CTEKIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cieliUAJILHONH T€OPUH OTHOCHUTEIbHOCTH

['paHubl TPUMEHUMOCTH KJIACCHMUYECKOW MeXaHuku. IlocTynaTel crnenuanbHOM Teopuu
OTHOCUTENIbHOCTH: HMHBApPUAHTHOCTh MOJAYJIS CKOPOCTH CBe€Ta B BaKyyMmMe, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIECHHE BPEMEHH U COKPAILEHUE JITHHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHsI MOKOSL.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
dboToHa.

OtkpeiTe u  uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKkoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dportodrddekra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XUMHAYECKOE NEUCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
DoToadeKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. 3nyuenue u mornomenue GOTOHOB IpU MEpexoae aToMa ¢
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buasl cnextpoB. CHEKTp YpOBHEHl 3SHEpPruM aroma
BOZOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
TexHuueckue yCTpOMCTBA W NIPAKTUYECKOE NPUMEHEHHUE: CIEKTpPajbHbI aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
Habmroienue nuHeRvyaToro cexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIy4EHHUS.
CgoiicTBa anb(a-, 6eta-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpeiTue TpoToHa W HeiTtpoHa. Hykinonnas Mmoxens siapa IeiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHble cuibl. JlepekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckue ycTpolCTBa M NPAKTHUECKOE NPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Otansl  pa3BUTHS  acTpoHOMMHU. [IpukiagHOe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé3nnoro HeGa. Co3Be3nus, ipkue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucTeMa.

Connine. ConHeyHas akTUBHOCTh. Mcrtounumk sHepruum ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3MbI



[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3J IJIABHOU
nocjea0BaTenbHOCTU. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u neuxenne Coinnua B ['anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AIPBI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM IJ1a30M C UCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o01marmniee noBTOpeHne

Ponp ¢u3WkuM W acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUAIBHOH H
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (M3MKH M acCTPOHOMHUU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHUHBI MUpPA B 001LIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIseTCs € Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, rumores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHMH, TPUTOHOMETpUYeCKHe (YHKLIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPE/IENIEHUE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBI)KEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajuali Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Pyl, (GoTochEMKa 3eMHON
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozusi: TUHUU 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOI0 TOKA, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha ypOBHE cpenHEro oOmero oOpa3oBaHHA
(6a30BbIil YPOBEHb) JOJIKHO 00ECTIEUUTh JOCTHXKEHUE CIIEIYIOMIMX JTMYHOCTHBIX, METAlIPEIMETHBIX
U TIpEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «Du3nKa» TOIHKHBI OTPaXXKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JINYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIIHiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTAM POCCHICKOTO 0OIIECTBa, paCUIUPEHNE KU3HEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B IPOLIECCE PEaIU3allid OCHOBHBIX HAIpaBJIECHUI BOCIUTATEIbHON
NEeSITeNIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

chOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULIMK  OOy4yarolmlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJI€HAa POCCUNCKOr0 OOLIECTBA;

NPUHATHE TPAIUIUOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHYECKUX W JAEMOKPATHYECKUX
LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTb B HWHTEpPECaX TPa)XIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHHE B3aUMO/JICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMU
Y Ha3HAYCHUEM;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JJOCTUKEHHUSIM POCCHICKUX YUEHBIX
B 00y1acT (PU3UKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIOCOOHOCTh OLIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEIEHUs, OPUEHTHPYSCH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUUYECKOE OTHOIIECHHWE K MHPY, BKJIIOYass ACTETHKY HAay4HOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpPEC K pa3INuHbIM chpepam npodecCHOHaTbHON AeSITENbHOCTH, B TOM YHCIIE CBA3AHHBIM C
¢u3MKOi M TEXHMKOW, yMEHHe COBeplIaTh OCO3HAHHBIM BbIOOp Oyaymiel mnpodeccun u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHHMIO B 0OnMacTu (hU3WKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh  JKOJIOTMYECKOM KYyJIbTYphl, OCO3HaHHWE TIJ00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOIieMm;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JICMCTBHI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paciivpeHye OMbITa JeSITeIbHOCTH IKOJIOTHYECKOW HAMpaBI€HHOCTH Ha OCHOBE MMEIOUINXCS
3HaHUi 1o usuke;

7) IEeHHOCTH HAYYHOTI'0 TO3HAHUS



c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nveckoil Haykw;

OCO3HAHME IIEHHOCTH HAyYHOW NEesATEILHOCTH, TOTOBHOCTh B IpOIECCe M3YYCHUs (PHU3HKH
OCYIIECTBIISTh MPOSKTHYIO M UCCIIEIOBATEIILCKYIO e TEIIbHOCTh HHIMBUYATBHO U B TPYIIIIC.

METANIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeIbHBIE YHHBEPCAIbHBIE YUeOHbIE NelCTBHUS
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENTLHO  (POPMYIHpPOBaTP H aKTyaJIM3UPOBATh MPOOIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPECIIATH NN JAeITSILHOCTH, 33]]aBaTh MApaMETPhl K KPUTESPUH UX TOCTHXKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pacCMaTPUBAEMbIX (DU3HUECKUX SBICHUSX;

pa3pabarbiBaTh IJIaH PEHICHHS MPOOIEMBI C YIETOM aHAIN3a UMEIONIUXCS MaTepUaTbHBIX H
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE pPE3YJIBTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI IESATCIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHITH PAOOTYy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO H
KOMOHMHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble nccienoBaTebCcKue IeliCTBHUS:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBHIMH TOHATHSAMH M METOJAMHU (PU3NUCCKOM
HAYKH;

BIIQJICTh HABBIKAMHU YYCOHO-HCCIIEAOBATEIILCKOM W TIPOSKTHOW IEATCIILHOCTH B 00JacTH
(GU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHUS 3a1a4
(U3HYECKOTO COJICpKAHUS, IPUMEHEHUIO PA3JIMYHBIX METOIO0B MTO3HAHUS;

BJIAJICTh BHJAMH JCSITEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH,
MPeoOpPa30BAHUIO U NMPUMECHECHUIO B PA3JIMYHBIX YUCOHBIX CHTYAIMSIX, B TOM YHCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3U U aKTyaJU3UPOBATh 33J1a4y, BBIABUTATH TUIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBAa CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU PEIICHHUS;

aHAIIM3UPOBATh MOJMyUYEHHBIE B XOJ€ PELICHUS 3aJlaud Pe3ylbTaThl, KpUTHUECKHU OlEHUBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JESITENTLHOCTH, B TOM
qHCIIe TIPU U3YYCHUN (DU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B TPAKTHYECKYIO 001aCTh KU3HEIEATCIIEHOCTH,

yMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU TOJY4YeHHs] WHGOpMaIMu (PU3MYECKOro CcoAepKaHus U3 HMCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITCIBHO OCYIICCTBIIATH TIOWCK, aHAJIW3, CHUCTEMATH3aIlMi0 U
WMHTEPIPETAINIO HHPOPMAINH PAa3TMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

MCIOJIb30BaTh CPE/ICTBA WH(MOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHH3AIMOHHBIX 3a7ad C COOJIOJeHUEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, PEecypcocOepeKeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM HH(GOPMAITMOHHON O€3011aCHOCTH;



CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEPKaHUS B PA3IMUHBIX (popmarax ¢ y4ETOM Ha3HAuUCHUS
uHbOpMAlMM M LENEBOM ayaUTOpUH, BBHIOMpas ONTUMANbHYIO (OpMYy WPEIACTaBICHUS U
BU3YaIH3aI1H.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUA:

OCYILIECTBIATH OOIIEHNE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUIYaIbHONU PaOOTHI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ACUCTBUN C y4y€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4JIeHa KOJUIEKTHBA;

MIPUHUMATD 1IeJId COBMECTHOMN J1eATeIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JACHCTBUS
0 €€ JOCTMKEHHUIO: COCTAaBJIATh IUIAH JEUCTBUHM, pacOpenciaTb pPOIU € Y4ETOM MHEHMUM
Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHOU pabOThI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia U KAKIOr0 YYaCTHHKA KOMAaHIBI B OOIIUI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHMBATh MJIEU C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAThH TO3UTUBHOE CTPATETNYECKOE ITOBEJICHUE B PA3IMUHbIX CUTYallUsAX, IPOSBIATh
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranmszaums:

CaMOCTOSITEJIbHO OCYILECTBJISTh IO3HABATEIbHYIO JEATEIbHOCTh B 00JaCTH (U3MKU U
aACTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH PELIEHUs] pacu€THBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBITIOTHEHUSI  MPAKTUYEeCKoi paboThl C  y4€TOM HMMEIOIIMUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTb OCO3HAHHBIA BHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULUU B 00J1aCTH (PU3UKH, TTOCTOSIHHO
MOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KyIbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IJMOLHOHAJILHBIH MHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh HABBIKAMH MO3HABaTEJIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN U
MBICIUTENBHBIX MTPOLIECCOB, X PE3YIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHUH ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3yNbTaTOB AECATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B nporuiecce nocTukeHHs JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MPOrPaMMbI 1O (U3HKE JUIS
YPOBHSI CpefHero oO0miero oOpa3oBaHUs y OOYYarOIMIUXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, MPEANOIaraonfi copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJIETh HANpPaBJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0¢€;



CaMOPETYJIMPOBaHMsI, BKJIIOYAOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE NOBEJCHME, CIIOCOOHOCTh aanTUPOBAThCA K SYMOLMOHAIBHBIM HU3MEHEHUSM U MPOSBISTH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLIMM, BKJIIOYAIOUIEH CTPEMIIEHHE K JOCTHKEHHIO ILIEJIM U YCIEXY,
ONITHUMH3M, NHUIIUATUBHOCTD, YMEHUE IEHCTBOBATh UCXOMs U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOWIEH CHOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE JApYTUX,
YUUTBIBATh €T0 IIPU OCYILECTBIEHUH OOLIEHHS, CTIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOABbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIbTATbBI

K koHny oOydenus B 10 kiacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (PU3MKM B (POPMUPOBAHUHM COBPEMEHHOMN
Hay4YHOU KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M TEXHOJIOTMMH, B IIPAKTHYECKOU
NESATEIbHOCTH JIIOJEH;

YUUTHIBATh TPAHUIBI IPUMEHEHHS N3YYEHHBIX (PU3MUECKUX MOJICNICH: MaTepuaabHas TOUKa,
MHeplLualbHas cucreMa orcuéra, aOCOJIIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, KUAKOCTEH M TBEPIBIX TEJ, TOUEUHBIN 3JIEKTPUUECKUN 3apsj MpU pelIeHUH (PU3MUECKUX
3a1ay;

pacrnio3HaBaTh (U3HUYECKUE SIBICHUS (MIPOIECChI) W OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOCHMsI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEWHOE ABIKEHHE, CBOOOTHOE TIa/ICHUE TEJ, ABIKCHHE
[0 OKPY)KHOCTH, MHEpLUs, B3aUMOJEHCTBHE Tell, Tuddy3us, OpOYHOBCKOE IBUXKEHUE, CTPOCHUE
KHUJIKOCTeH W TBEPIBIX TN, M3MEHEHHE OO0BEMa Tel MpH HAarpeBaHUH (OXJIAXKIACHUH), TETIOBOE
paBHOBECHE, HCIIAPEHME, KOHJCHCALMs, IUIABICHHUE, KPUCTAJIM3aLUs, KUIIEHUE, BIJIAXKHOCTD
BO3/lyXa, IOBBIIICHUE JaBJIEHUS Ta3a IPU €ro HarpeBaHWU B 3aKPbITOM COCYZE, CBSI3b MEXAY
IapaMeTpamMH COCTOSIHHS ra3a B U30IPOLIECCAX, DIEKTPU3ALMS TEJl, B3AUMOJIEHCTBUE 3aPsI/IOB;

OTHCHIBATh MEXAHUYECKOE ABMKEHUE, UCTIOb3Ys (PU3NUECKUE BEIIMYMHBI: KOOPAUHATA, TYTh,
IepeMEIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMITYJIbC Tella, KUHETU4ecKas dHEPIHs,
MOTEHLIMAJIbHAs HSHEpPrusi, MeXaHWyeckas padoTa, MEXaHHYecKas MOIIHOCTh; IPU OMNHMCAHUU
MPABUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICT UCIIOJIBb3YEMbBIX BETMUNH, X 0003HAUCHHS U €MHHULIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEIMYMHY C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3Y4YCHHBIE TEIUIOBBIE CBOMCTBA TE€I W TEIUIOBBIE SBJICHMS, HCIOJIb3YS
¢u3nuecKkue BEJIMYMHBI: JIaBIEHUE Ta3a, TEMIEeparypa, CpeaHss KUHETHYecKas SHEeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSA SHeprus, pabora rasza, KO3(QQHUIMEHT IO0JIE3HOTO AEMCTBUS TEMJIOBOIO
JIBUTaTeNs; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMbIX BEJIMYMH, UX
0003Ha4YEeHUSI U €IMHUIbI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (PU3MYECKYIO BEIMUUHY C
JIPYTHMHU BEJIMYHMHAM;

ONKCHIBATh H3YYEHHBIE JJIEKTPUYECKHE CBOICTBA BEUIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporiecchbl), HCMONB3Ys (PU3MUECKUE BEIMYMHBL: SJIEKTPUUYECKUN 3apsl, AJIEKTPUUYECKOoe IO,
HanpsLKEHHOCTD MMOJISA, MOTEHIIMAN, pa3HOCTh MOTEHLIMAIOB; IPHU ONMMCAHUU MPABUIBLHO TPAKTOBATh
(bu3n4YecKUi CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUS U €IUHMIIBL, YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIIME TAaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETMUUHAMU;

aHAJM3UpPOBaTh (PU3UUECKUE MPOLECChl M SBJICHUS, HCHOJb3ysd (PU3MUECKHE 3aKOHBI U
MPUHLIMIIBL: 3aKOH BcemupHoro TsaroreHus, |, |l u Il 3akonsl HploToHa, 3aKoH coxpaHEeHUS
MEXaHUUYECKON SHEPruM, 3aKOH COXPAHEHMsI MMIYJbCa, NPHUHLHUII CYNEPIO3ULUN CUJ, TPUHLUI
paBHOMNpPABUS WHEPLHUAIBHBIX CHCTEM OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS
BELIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEAHEN KHHETUUECKON YHEPTUH TEIIOBOTO IBUKEHUS MOJIEKYII
¢ a0COJIIOTHOM TemIepaTypoi, epBbIil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUSI 3JIEKTPUUECKOTO



3apsiga, 3akoH KysnoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BhIPAKEHUE U YCIOBHS (TPaHHULIBI, 00JIACTH ) IPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIMUIBI JEHCTBUS MalIlH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3nuyaTh yciaoBUs UX O€30MAaCHOTO MCIIOIB30BaHMS B TOBCEIHEBHOM KU3HM,

BBITIOJIHATh OSKCIIEPUMEHTHI [0 HCCIECJOBAHUIO (DU3MYECKHUX SBJICHUNH U MPOILECCOB C
MCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHH, IpU 3TOM (OPMYIHPOBATH MpoOiIeMy/3a1auy
U TUIOTE3y Y4eOHOro 3KCIepuMeHTa, coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOro 000pyaoBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOJBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, IIPU 3TOM BBHIOUpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU IOTPEIIHOCTEH
HU3MEpEHUI;

MCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMHU BEIMYMHAMHU C HCIIOJIb30BAaHHEM MPSMBIX
U3MEpEeHuil, MpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH pe3yJbTaThl IOJIYYEHHON
3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BUE TAaOJIHIl U TPa(UKOB, J€IaTh BBIBOJABI 110 pe3yJabTaTaM
HCCIIEA0BaHUS;

coOmonath mpaBwia 0€30MacHOr0 TpyJda NpPU TPOBEACHHM HCCICJOBAHUH B paMKax
y4eOHOro  SKCIEpUMEHTa, Yy4eOHO-HCCIEeIOBATENbCKOM M MPOEKTHOM  ACSITENBHOCTH C
MCTIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB U 1a00OPaTOpHOTo 000pYIOBAHHUS;

pemath pacu€THbIC 3aJ]a41 C SIBHO 3aJIaHHONM (PU3NYECKON MOJIENbI0, UCIIONB3YS (pu3nveckue
3aKOHBI M TPHUHIMUIBI, HA OCHOBE aHAIW3a YCJIOBUS 33/Ja4d BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBICTIAAITh (DU3MYECKHE BENUYMHBI U (POpMysbl, HEOOXoaumble alsi €€ pelleHus, MPOBOAHTH
pacuéThl U OLIEHUBATh PEAIbHOCTD IOJYYEHHOTO 3HaUeHUsI (PU3NUECKON BEIUUNHBI,

pelaTh KaueCTBEHHbIE 3aJauyd: BBICTPAUBAaTh JIOTMYECKH HENPOTUBOPEUMBYIO IIENOYKY
paccyXJIeHHi ¢ ONOpOl Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHUS;

WCIIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 3a7au COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH
JUIL TIOMCKA, CTPYKTYPUPOBAHHs, HMHTEPIPETAIMM W TPEACTABICHUS Y4YeOHOW M HAaydHO-
NOMYJSApHON MH(OPMAIMK, MOJTYYEeHHON M3 pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATH
noJty4aemMyro uHpopmaruio;

NPUBOANTH TMPHUMEPHI BKJIA/Ja POCCHUMCKMX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00bSICHEHNE IIPOLIECCOB OKPYKAIOUIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (pU3MKe B MOBCEIHEBHON XKM3HU ISl 0OecreueHus
0€30MacHOCTH MpHU OOpalleHUH ¢ NpUOOpaMU UM TEXHUYECKUMH YCTPOICTBaMH, JUIsl COXpAaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT'0 MOBE/IEHUS B OKpYXKarolleil cpene;

paboTaTh B TpyMIE C BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, IJIAHUPOBATH padboOTy
IpyNnbl, palMOHANbHO paclpeneNiaTh O0S3aHHOCTM M IUIAHUPOBaTh  JESATEIBHOCTh B
HECTaHJApPTHBIX CUTYyalUsAX, aJeKBaTHO OLEHUBATh BKJIAJ Ka)XKIOIO M3 YYaCTHUKOB TIPYIIBl B
peleHre paccMaTpuBaeMoi MPOOIIEMBI.

K xonny obydenuss B 11 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JIEMOHCTPHPOBATh Ha INpHUMeEpax posib U MecTo (PU3MKM B (POPMHUPOBAHUH COBPEMEHHOMH
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH W TEXHOJIOTMH, B MPaKTHYECKON
JEeSITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA;

YUUTHIBaTh TPAHULBI MPUMEHEHHS] H3YYEHHbIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NEKTPUYECKUH 3apsll, Tyd CBETa, TOUEUHBIH UCTOYHMK CBETA, SJIEPHAsI MOJEIb aToMa, HyKJIOHHAs
MOJIeJIb AaTOMHOT'O Si/ipa MPH peleHnH (U3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3uyeckue SBIEHUS (MPOIECChI) M OOBSICHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (U3MKM: DJIEKTpUYECKas MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JIEHCTBUSA TOKA, B3aUMOACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHas



WHIYKIMS, JEHCTBME MArHUTHOTO II0JIA Ha NPOBOJAHUK C TOKOM M JBIKYILIMHCSA 3aps,
ANEKTPOMArHUTHBIE KOJEOAHUS W BOJHBI, MPSIMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, OTPAKCHHE,
npernomiieHue, WHTepdepeHnus, audpakius W TONApU3alus CBETa, JHUCIEPCHS CBETA,
dbotoanekrpuuecknii dpdext (hoTodrddekr), cBeToBOE MaBiieHHE, BOZHMKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

ONKCHIBATh HM3yYCHHBIC CBOWCTBA BEHIECTBA (IJIEKTPUUYCCKUE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpPEI) M AJICKTPOMATHUTHBIC SIBICHUS (IIPOIIECCHI),
UCIONB3YSl (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUH 3apsil, CHJIA TOKa, JIIEKTPUUYECKOE
HampspKEHUe, AJIEKTPUYECKOe COMPOTHUBIICHHE, PAa3HOCTh MOTEHIMANIOB, JEKTPOJABMKYIIAs CHIIA,
pabota TOKa, WHAYKIHS MArHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTH
KATYIIKH, SHEPTHUS DSJCKTPHUUECKOTO0 W MArHUTHOTO IIOJIeH, MEpUOJ M YacToTa KojeOaHuil B
Koje0aTelbHOM KOHTYpE, 3aps] M cuja TOKa B MPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KojeOaHuif, (OKyCHOE pacCTOSHHE U ONTHYeCcKas CHJia JIMH3bL, IPU OMHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIIOJIB3YEMbIX BEIIMYUH, UX 0003HAYCHUS M CAMHHUIIBI, YKA3bIBAThH
(OpMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHHY C IPYTHMH BETUIHHAMU,

OIHCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBJICHUSI U MIPOLIECCHI, UCIIONB3YS (PM3HUECKHUE BETUYUHBI:
CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U YacTOTa CBETA, SHEPTUs M UMITYJIbC (POTOHA,
MepHO] TOJypacnaza, HHEprusl CBSI3W AaTOMHBIX sJiep, NMpPHU OMHUCAHWUU TMPABUIBLHO TPAKTOBAThH
(bu3HYECKUN CMBICI MCIIOJIb3yeMbIX BEJTUYHMH, UX 0003HAYCHWS M CIUHHIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTUMHU BEIWMYMHAMH, BBIYUCIATH 3HAYCHHE
(bu3MUYECKOIl BETUYNHBL;

aHAIIM3UPOBaTh (PU3MUECKHE MPOIECChl U SBJICHHS, HCHOJb3Ys (U3MUECKHe 3aKOHBI U
MPUHIHITEL: 3aK0H OMa, 3aKOHBI TIOCTICIOBATEIBHOTO U MAPAJUICIIBHOTO COSAMHECHUS TIPOBOITHUKOB,
3akoH Jxoyns—JleHIla, 3akOH DJIGKTPOMArHUTHOW WHAYKIIMHM, 3aKOH MPSIMOJUHEHHOTO
pacmpoCTpaHEHHUs] CBETa, 3aKOHBI OTPaXEHHUS CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, YpaBHEHHE
DuiHmTeHa s Gotodddexra, 3aK0OH COXpaHEHUS YHEPTUH, 3aKOH COXPAHEHUS UMITYIIbCa, 3aKOH
COXPAHEHHUS AJICKTPUICCKOTO 3aps/ia, 3aKOH COXPaHEHUSI MacCOBOTO YHCJIa, MMOCTYIAaThl bopa, 3akoH
pPaJMOAaKTUBHOTO pacmaaa, NP OITOM pas3liidyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKEHHUE U yCIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OTIpEe/ICTISATH HAMPaBJICHUE BEKTOPA WHIYKIIMH MAarHUTHOTO TMOJIS MPOBOHUKA C TOKOM, CHJIBI
Awmniepa u cunsl JIopenna;

CTPOUTDH U ONUCKHIBATh U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONHATh OKCIIEPUMEHTHI [0 HCCIEJOBAHUIO (DU3MYECKUX SBICHUNH U TMPOIECCOB C
WCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI: MpH 3TOM (HOPMYyIHUPOBATh MpodiieMy/3agaqy
¥ TUIIOTE3y Y4eOHOTO 3KCIepUMEHTa, COOMpaTh YCTAaHOBKY M3 IMPEIOKEHHOTO 000PYIOBaHUSA,
MIPOBOIMTH OMIBIT U (POPMYITHUPOBATEH BHIBO/IBI;

OCYIIIECTBIATH MPSMbIC U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETHYMH, IIPU 3TOM BHIOHpATh
ONTUMAJBHBIA CHOCOO M3MEpPEHUS W HCIOJB30BaTh M3BECTHBIE METOIBI OIEHKU MOTPEIIHOCTEH
U3MEPEHU;

WCCIIeIOBATh 3aBUCUMOCTH (DM3MYCCKHUX BEIIMYWH C HCIIOJB30BAHHEM IPSAMBIX U3MEPCHHIA:
IpH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pe3yJdbTaThl IMOTYYCHHOW 3aBUCHMOCTH
(bu3MUYECKUX BEIIMYMH B BHJIE TAOIUI] U rpauKOB, JeNaTh BHIBOJIBI [0 PE3yIbTaTaM UCCIIECIOBAHUS;

coOMroaTh TpaBwiia OE30MacHOro TpyAa TpPH TPOBEJACHWHM HCCICIOBAHWA B paMKax
y4e0HOrO  JKCIEpUMEHTa, YJYeOHO-HCCIEAOBATeILCKONM ¥ TPOCKTHOW  JIEATCIIBHOCTH  C
WCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOHUCTB U 1a0OpaTOPHOTO 000PYAOBAHNUS;



pemiath pacu€THbIC 3a/1a4i C SIBHO 3aaHHOW (PU3NYECKOW MOJIEIBIO, UCTIONb3Ys (DU3NUECKUE
3aKOHbI W TIPHUHOUIIBI, HAa OCHOBC aHaJin3a YCJIOBUA 3aaa4du BBI6I/IpaTI> (bI/I?)I/I‘-ICCKYIO MOJCIIb,
BBIICNATh (hU3MYECKHE BEIMYMHBI U (OpPMYJbl, HEOOXOIUMBbIE A €€ pelieHusi, MPOBOAUTH
pacyéThl M OLIEHUBAThH PEATLHOCTD MOJTYYCHHOTO 3HAUYCHHS (PU3UUECKON BETHUUHBI,

peliath KauyeCTBEHHbBIC 3aj[a4yd: BBICTPAHBATH JIOTHYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyXJICHHI C ONOPO Ha W3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUC SIBIICHHUSI,

HCIIOJIb30BAaTh NpU PCIICHUA y‘IeGHBIX 3aaa4 COBPCMCHHBIC I/IH(I)OpMaL[I/IOHHbIe TEXHOJIOI'MN
IVl TIOMCKA, CTPYKTYPUPOBAaHHUS, HMHTEPIpETAMM W MPEJCTABICHHS Y4eOHOW M HAy4HO-
NOMYJISIPHON MH(GOPMAIUH, TIOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECCKH aHAIN3UPOBATH
MOJIy4aeMyro HHPOPMAITHUIO;

OOBSICHATh NMPUHLMUIIBI JACHCTBHS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuvaTh
YCJIOBHUS UX 0€30MIaCHOTO MCIOIb30BaHKS B TIOBCETHEBHOM KU3HHU;

NPUBOIUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apYOCKHBIX YUYEHBIX-(H3MKOB B Pa3BHTHE
HayKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUUCCKUC 3HAHUSA I10 (1)I/I3I/IKC B HOBCGILHCBHOﬁ JKU3HU I oOecrieueHus
0€30MacHOCTH TPU OOpaIlleHUuH C MPUOOPAMU U TEXHHYECKUMH YCTPOWMCTBAMH, JJISI COXPAHECHUS
3J0POBBS U COOJTFOICHHS HOPM 3KOJIOTHYECKOT0O TIOBSICHUS B OKPYIKAIOIIEeH cpeie;

paboTaTh B TPYIIE C BBIMOJHECHUEM Pa3IMYHBIX COMUAIBHBIX POJICH, IIAHUPOBATH PabOTY
TPYIIBI, PAlMOHAIBHO  PACHPENCNATh OOSM3aHHOCTH W IUIAHUPOBATh  JIEATENBHOCTh B
HCCTAHJAPTHBLIX CUTyalUAX, AACKBATHO OLCHUBATHL BKJIAA KaXXJIO0ro H3 YYAaCTHHUKOB TI'PYIIIbI B
pelIeHre paccMaTpUBaEeMOi MPOOIIEMBI.
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INIOYPOYHOE IINTAHUPOBAHUE

10 a KJIACC
Nermm Tema ypoka Jlara Jomarnee 3a1anue [Ipumeyanue
OcwMbIciienue
Nuctpykrax no Th. ®usuka — Hayka o npupoje. Hayuneie
! METO PS;K MO3HAHUSI OKPY>KAIOIIETO 131]11/1< a . & 04.09 MH(opMaIIH,
8 YA P c1p.409-411
Ponb 1 mecTo pu3uku B popMHUPOBAHUM COBPEMEHHON HAyYHOM
2 ¢ (bop b P 1 HayH 05.06 Benenue
KapTUHBI MUPA, B TPAKTHUECKOMN NEATEITHHOCTH JIFOICH
Bxoonas ouacnocmuuecxas paboma. MexaHnueckoe JBHKEHHE. §§1-5, o6pasibt
3 OTHOCHUTEIBHOCTh MEXaHUYECKOT0 JIBUKeHUs. [lepemelenue, 11.09 3a/laHui
CKOPOCTb, YCKOPEHHE EI'D
§§6-8, oOpasis
4 PaBHOMEpHOE PSIMOJIMHEWHOE JBUKEHUE 12.09 3aJaHUN
EI'D
§§9-12, o6pasuml
5 PaBHOYCKOpEeHHOE NPSIMOJIMHEMHOE JBUKEHNE 18.09 3aIaHU I
EI'D
§§13-14, obOpasiib
6 CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO MaieHus 19.09 3a/laHui
EI'D
N . §§15-17, obpasiibt
KpuBonuneiinoe npuwxkenue. [[BuxeHne MaTepuaaIbHOW TOUKH 110 .
7 25.09 3aJlaHui’
OKPYXHOCTH ETD
8 JlaboparopHas paboTa «3ydyeHne ABMKEHUS Tena OpPOIIEHHOTO 26.09 o0pa3siisl 3a1aHui
TOPHU30HTAIBHOY» ' EI'D
18,2 a3Ibl
[Tpunimn otHocuTenbHOCTH ["anunes. MHepumanbHble CUCTEMBI 3318, 9 » 0bpasn
9 N 02.10 3alaHui
orcyera. IlepBblii 3akoH HeroToHa
EI'D
19, 21-23, obpa3is
Macca Tena. Cuna. [Ipuniun cynepno3uiiuu cuil. Bropoii 3akoH 3319, .
10 PDHHLHI CYLIEp H p 03.10 3aTaHUI
HproToHa 17151 MaTepraIbHOW TOYKH ETD
. 24-26 o6pasibl
11 Tpertwnii 3akon HeroTOHA 117151 MaTEepHATBHBIX TOYEK 09.10 3 pastl

3aJaHuN




EI'D

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas

§§27-32, oOpasibl

12 KOCMHYECKasI CKOPOCTh 10.10 3aj1aHu M
P ETD
§§33-35, obpasiibt
13 Cuna ynpyrocru. 3akoH I'yka. Bec tena 16.10 3a/laHui
EI'D
36-37, o6pas1s
Cuna tpenus. Kosddunment tpeaus. Cuia cCOnpoTHBICHHS IIPH 3 .

14 p b p p PM 11710 | samaunit
JIBMOKCHUHM TEJIA B J)KMIKOCTU UJIU ra3e ETD
[TocTynarensHOE U BpaliaTelbHOE ABUKEHUE AOCOTIOTHO §§48,51, 52, onopusIit

15 TBEpOTO Tesma. MomeHT cuibl. [lnedo cubl. YcioBust 23.10 KOHCITEKT, 00pa3IIbl
paBHOBECHS TBEPAOTO TENa 3aganuii EID
NmMnyinbc MaTepuaaIbHOM TOYKH, CUCTEMBI MATEPHUAIBHBIX TOYEK.

y P P §§38-39, obpasiibt

16 Hmnynbsc cuiibl. 3aKOH COXpaHEHUs UMITYlbca. PeakTuBHOE 24.10 .

3aganuii EID
IBIDKEHUE
PabGora u MmomHOCTh cuibl. KuHeTnueckast SHEPrust
i P . §§40-42, 06pasipl
17 MaTepuaibHOW ToUKU. TeopeMa 006 U3MEHEHNH KUHETHIECKOI 07.11 o
3aganui EI'D
HSHEPTUU
ITorennuanbaas 3aeprus. IloTeHnuanbHas YHEPTHI 0
. iep 1 It ypyr §§43, 44, oGpa3ubl
18 nepopMHUpoBaHHON NpyKUHBL. [loTeHIManbHAs SHEPTUs Tena 13.11 .
saganui EI'O
BOJIM3H MTOBEPXHOCTH 3eMITH
[ToTeHIMaIbHEBIC U HEIIOTCHITHAIbHEIC CUIIBI. CBsA3b PaOOTHI
. 1 P: §§45-47, obpasiibt

19 HEMMOTEHIMAIBHBIX CUJI C U3MEHEHNEM MEXaHUYECKOW SHEPTUH 14.11 sananmii EID
CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHHUECKON YHEPTHH &

20 KoHntponbHas pabora nmo teme «Kunemaruka. JlunamMmuka. 3aKoHbI 2011
COXPAHEHHS B MEXaHHUKE) '

21 OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKON TCOPHH. 2111 §8§56, 58, oOpa3sisl
BpoynoBckoe nBmxenue. Auddysus ' 3aganui EI'D

29 XapakTtep JBWKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTRA. 2711 §59, o6paz1s
Mojenu cTpoeHusl ra30B, KUIAKOCTEN U TBEPABIX Tl ) saganuii EI'D

56, 57, oOpa31bl

23 Macca monexyin. KonndectBo BemectBa. [loctosiHaass ABoraapo 28.11 83 pasi

saganui EI'D




TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. [lkana

§§62, 63, oOpasisl

24 temnepatyp Llenbcus 04.12 3aganuii EI'D
25 Uneanbusiii raz B MKT. OcnoBHoe ypaBuenne MKT 05.12 360, 06? bt
saganui EI'D
AOcomoTHas TemrepaTypa Kak Mepa CpeiHeld KUHETUYECKOU $§66.1, 67, 06pasiibI
26 SHEPI'UH JIB>KEHHS MOJIEKY/. Y paBHeHUE MeHaeneeBa- 11.12 "
N 3aganui EI'D
Kunaneiipona
27 3akon JanpToHa. ['a30BbIe 3aKOHBI 12.12 §§66'2’v68’ o0paswe!
3amannii EI'D
28 JlaboparopHas pabota «VccienoBanre 3aBUCIMOCTH MEXTY 18.12 §§69,70, obpasis
apamMeTpamMu COCTOSTHUS Pa3PEKEHHOTO ra3a ' 3amannii EI'D
N3ormporieccsl B HacaIbHOM Ta3e U UX rpaduueckoe §§69,70, obpa3ibt
29 19.12 .
MPE/ICTABICHUE 3aganui EI'D
B}{yTpeHHSISI JHEPTHUS TEPMOJTUHAMUYCCKON CHCTEMBI U CTIOCOOBI $§79, 80 0BpasibI
30 e€ n3menenus. Konuuectso temnoTsl u padbota. BHyTpeHHs s 25.12 N
3amannii EI'D
DHEPTHsl OJJHOATOMHOTO HUCATLHOTO rasa
31 Bunbl Tenonepegaun 26.12 OnopHbIA KOHCTIEKT
30 VnenpHas TEINIOEMKOCTD BeHVIeCTBa. KonwdaecTBo TemioThl mpu 09.01 OmopHBIi KOHCHEKT
Terutonepenaye. AauabaTHbI mpoliiecc
IlepBolif 3aKOH TEPMOJMHAMUKU U €TI0 IPUMEHEHHUE K 3384-86, obpasuer
33 1/13(?11 oLLeCCaM pMoZ P 15.01 3aJaHuH
pol EI'D
. §§87-88, obpasiibt
34 I;Iee(;fé)a;;l;d;;i; MIPOILIECCOB B mpupoe. Bropoit 3akoH 16.01 S—
PMOZL EI'D
§§87-88, oOpasib
35 [Tpunnun nevicteust u KI1/] TenioBoit MammHel 22.01 3aJaHuN
EITD
§§87-88, oOpasib
36 Huxn Kapno u ero KIT 23.01 3aJJaHui
ETD
37 DKoJIornuyecKre npoodaeMbl TEIIOOHEPTETHKU 29.01 Amnanu3 uapopmanuu
38 O6o6matromuii ypok «MonekynspHas pusnka. OCHOBBI 30.01 IToBTopuTh §§81,




TCPMOANHAMUKHU

85,86, 89, obpasiibt
saganui EI'D

Konmponvnasa paboma no teme «MonekynspHas pU3HKa.

39 05.02 -
OCHOBBI TEPMOIMHAMHKH)
§§71-72, o6pa3ibt
40 [TapooOpa3oBanue 1 KoHaeHcanus. Vicmapenue u KuneHue 06.02 3aJaHuN
EI'D
§73-74, o6pa31s
AOCOIOTHAS! 1 OTHOCHTENIbHAS BIIAXKHOCTh BO3yXa. .
4l Hacprenusiii na 12.02 3a]anmd
= P EID
TBé K .
Bépztoe Tero. Kpucranuieckne i amopQHBIC Tena $§78, npeseHTALIA 1O
42 AHHM30TPONHUS CBOUCTB KPUCTAILIOB. JKUIKHUE KPUCTAJLIBI. 13.02 .
BBIOpaHHON TeMe
CoBpeMeHHbIE MaTepUaJIbl
§§82, obpasib
[InaBrnenue u KpucTaIU3anus. Y aelbHas TEIIoTa MIaBICHHUS. N
43 CvEIMALLS 19.02 3aJaHuH
Y " EID
§§82,83, obpasiibt
44 YpaBHEeHHE TEIJIOBOTO OaaHca 20.02 3aJlaHui
EI'D
45 DneKkTpu3anus Tei. DNeKTpudeckuit 3aps. J(Ba Buga 26.02 $90
IIEKTPUUYECKUX 3apsI0B
[IpoBOHUKH, TUANEKTPUKHU U MTOTYIPOBOIHUKH. 3aKOH 390, obpasupt
46 POBOZ > AL P YHPOBOA ’ 27.02 3aJaHuN
COXpaHEHHUS PJEKTPUUECKOTO 3apsiia EID
91-93, ob6pasubl
Bzaumopeiictue 3apsnoB. 3akon Kynona. ToueuHblii 3 o
P PAA EI'D
. §§94-97, obpasuml
Hanpspk€HHOCTD IeKTpUYecKoro mostst. [IpuHIuIT cyreprno3umn .
48 . i 05.03 3a1aHui
AIIEKTPUYECKUX TOJIeH. JINHUK HanpsHKEHHOCTH EMD
-101
Pabora cun snexTpocraruueckoro nois. [Torennuan. PazHocTs 3§99 9 > 00pasi!
49 11.03 3aaHuNI

MMOTEHIIMAIIOB

EI'D




HpOBOI[HI/IKI/I N JUOJICKTPHUKHU B DJICKTPOCTATUICCKOM IIO0JIC.

§§98, obpasibl

50 12.03 3aTaHUI
JmanekTpudeckasi MPOHUIIAEMOCTh ETD
51 OnektpoéMmkocTb. Konnmencarop 18.03 § 103
DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPrusi 35104, 105, obpasuet
52 3apsHKEHHOTO KOH/IEHCAaTopa ' 19.08 3apaHu
EI'D
[TpuHIIMIT IEHCTBUS U IPUMEHEHNE KOHICHCATOPOB, §§106, 107, oOpa31sr
53 KOIMUPOBAJIBHOTO afmnapara, CTpyHHOro MpuHTEpa. 01.04 3a1aHU I
DNeKTpocTaTHUeCKas 3allluTa. 3a3eMIICHIE SJIEKTPOnprOOpoB EI'D
DIIEKTPUUECKHI TOK, YCIOBHS €ro cyliecTBOBaHUs. [locTossHHBIN §§106, 107, obOpa3sisl
54 tok. Cuna Toka. Hanpsokenue. Conpotusiienue. 3akoH Oma Jiis 02.04 3aJaHuH
y4acTKa 1enu EI'D
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COSTUHEHNE 35108, 109, obpasuet
55 HPOBOIHHKOB ’ ’ 08.04 3aJaHuH
EI'D
PaboTa 1 MOIIHOCTE AMEKTPUIECKOTO TOKa. 3akoH J[xoyrs- 3110, obpasmpr
56 Tenma ' 09.04 3aJlaHui
EI'D
. §§114, 115, obpasis
57 DneKTpOHHAs TPOBOAUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTD 15.04 SaaHmit
COIPOTHBIICHUS METALJIOB OT TeMIteparypbl. CBEpXIPOBOIUMOCTh ETD
58 ?{iKOOI; 18)1\;11 giznr(l;);l;{:ﬁ (3aMKHYTOM) JIEKTPUUYECKOM LIETIH. 16.04 §a§nlalnlljn71 12, obpasmer
P : EI'D
JlaGopatopnas padorta "N3mepenne DJIC NCTOUHMKA TOKA U €r0 3113, obpasmpr
59 " 22.04 3aJaHuN
BHYTPEHHETO CONPOTUBIICHUS EID
§118, obpasibl
60 DneKTpuIecKuil TOK B Bakyyme. CBOWCTBA 3JEKTPOHHBIX ImyukoB | 23.04 3aTaHU I
EI'D
61 [ToynpoBOTHUKH, X COOCTBEHHAsI U IPUMECHAS TPOBOIUMOCTb. 27,04 §§116, 117, obpasisr

CoiictBa p—Nn-nepexoa. [1omyrnpoBoIHUKOBBIE TPUOOPHI

3aIaHUN




EI'D

:‘)HCKTpI/I‘ICCKI/Iﬁ TOK B paCTBOpaAx M pacCiljiaBax 3JICKTPOJIUTOB.

§119, obpa3zupl

62 06.05 3a/laHui

DIEKTPOTUTHYECKAS AUCCOLMAIIMS. DIEKTPOIIN3 ETD
. . §120, 121, obpasis

DneKTpudecKuil TOK B razax. CaMoCTOSTeNbHBIN U .

63 Ny 7.05 3aJaHuN
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [lnazma EID

64 DnexTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUECKOE 13.05 OnopHBIi KOHCIIEKT,
npuMeHeHue. [lpaBuia TexHUKH 6€301acHOCTH ' §122

65 Koumponvnas paboma no teme «nekrpocratuka. [loctossHHBIN 14.05
IEKTPUYECKUM TOK. TOKHM B Pa3iIM4HbBIX CpeIax» '

66 Pabora Hag ommbkamu. O000IIArOIIHNA YPOK 20.05 Pa6ora
«DIIEKTPOIUHAMUKAY ' matepuanamu EI'D

67 O6o0maromuii ypok «JIEKTPOIUNHAMUKAY) 21.05 -




3aron 1 yeTBepTH 2 4EeTBEPTh 3 4eTBEPTh 4 yeTBEpTH Bcero
Bcero 16 15 21 15 67
KoHTposbHbIe 0,5 1 1 1 3.5
paboThI
JIaboparopHbie 1 1 0 1 3
paboTHI
[TpoexTsl 0 0 0 0 0




Kpurepun ouenuBanus no ¢pusuke (©@I'OC)
Kpurtepun n HOpMbI OLIeHKH 3HAHMI B YMeHHI 00y4aKOLIUXCS 32 YCTHBIN OTBeET.
Onenka "5" craBuTcs, eCid YYeHUK:
1. [Toka3pIBaeT rIyOOKOE U MOJIHOE 3HAHHE U TTOHMMaHUE BCEro MPOrpaMMHOI0 MaTepuaa;
MOJIHOE MOHUMAHHME CYLIIHOCTH PACCMATPUBAEMBIX NOHSATHM, SBJICHUNA U 3aKOHOMEPHOCTEM,
TEOpUid, B3AMMOCBSI3EH.
2. YMeeT COCTaBUThH MOJHBIA U MPABWIbHBIA OTBET HAa OCHOBE H3YYEHHOTO Marepuaa;
BBIJICJISITh TJIABHBIE IOJIOKEHUS, CaMOCTOSTEIbHO IOATBEPKAATh OTBET KOHKPETHBIMU
npuMepaMu, (GakTamy; CaMOCTOSTEIFHO U apryMEHTHPOBAHO JIEJIaTh aHA M3, 0000IeHMs,
BBIBOJIbI; YCTAHABJIMBATh MEKIIPEAMETHBIE CBSI3U (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUMN )
U BHYTPUIIPEIMETHBIE CBS3M, TBOPYECKU INPUMEHSATH IIOJYyYEHHBIE 3HAHUS B HE3HAKOMOWU
CUTyalluu; IIOCJIENI0BATEIbHO, YETKO, CBSI3HO, OOOCHOBAHHO M 0€30IIMOOYHO H3JaraTh
yueOHBIIl MaTepuan. YMeeT COCTaBJIATh OTBET B JIOTMYECKOH ITOCIIEAOBATEILHOCTH C
WCIOJIb30BAaHUEM MPUHATON TEPMUHOJIOTUHU; AeNaTh COOCTBEHHBIE BBIBOJIBI; (POPMYIHPOBATH
TOYHOE ONPEIEICHUE U UCTOJIKOBAHWE OCHOBHBIX IOHSATHM, 3aKOHOB, TEOpH. MOXeET Ipu
OTBETE€ HE TMOBTOPATH JOCIOBHO TEKCT Yy4eOHHUKa; H3/araTb, MaTepuayl JUTEPaTypPHBIM
SI3BIKOM; TMPABUJIBHO U OOCTOSITENIBHO OTBEYaTh HA JOMOJHUTEIbHBIE BOMPOCHI YUHUTEJS;
CaMOCTOSITEJIbHO M PAlMOHAJIBHO HCIIOJIb30BAaTh HAIJIJHBIE IOCOOMS, CIIPAaBOYHBIE
MaTepuasbl, yueOHHK, TOMOIHUTEIbHYIO IUTEPATYPY, IEPBOUCTOYHUKH; IPUMEHSATH CUCTEMY
YCIJIOBHBIX 0003HAaYEHU [IPH BEJICHUU 3aMKCEH, COITPOBOXKIAIOIIUX OTBET; UCIOIb30BATh JJIs
JI0Ka3aTeNIbCTBA BHIBOJIOB U3 HAOJIO/IEHUH U OMBITOB.
3. CaMOCTOSITEIbHO, YBEPEHHO M 0€30IMO0YHO NPUMEHSET IOJNyYeHHbIE 3HAHHUS B
peumieHnyd mpoOjeM Ha TBOPYECKOM YpPOBHE; MOMYyCKaeT He Oosiee OJHOrO Hemoudéra,
KOTOPBIM JIETKO HCHpAaBJsieT MO TPeOOBAHUIO YUUTEINS; MMEET HEOOXOAMMBIC HABBIKH
paboTel ¢ mpubopamu, yepTexamH, cxemMamu, rpadukaMu, KapTamH, CONYTCTBYIOIIMMH
OTBETY; 3aIIUCH, COIIPOBOXKIAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.
Ouenka "4" cTaBuTCS, €CJIM YYeHUK:
1. Iloka3piBaeT 3HaHUS BCETO M3Y4YEHHOIO IPOrpaMMHOro marepuana. Jlaér mosHbI U
MPaBWJIbHBIN OTBET Ha OCHOBE M3YYCHHBIX TEOPHUH; IOMYyCKaeT He3HAUUTEIbHbIC OUTHOKHU U
HEZOYETHl MPU BOCIPOU3BEACHUM H3YYEHHOTO MarepHaia, HeOOJbIIMEe HETOYHOCTHU NpHU
WCIOJIb30BAaHUM HAYYHBIX TEPMHUHOB WIM B BBIBOJAX, O0O0OIIEHUSX U3 HAOIIOJCHHIA.
Marepuan wuznaraetT B ONPEACIEHHON JIOTMYECKOM TMOCIEA0BATEIbHOCTH, NPU HSTOM
JIONyCKaeT OJHY HerpyOyro ommuOKy Miau He Oojiee JIBYX HEHZOYETOB, KOTOPBIE MOMKET
HCIPAaBUTh CAMOCTOSTEIBHO MPU TPeOOBAaHMU WIM HEOOJIBIION MOMOIIM IMpernojaBaTels;
MOATBEPKIAET OTBET KOHKPETHBIMU IIPUMEPAMU; TPABUJIBHO OTBEYAET HA JONOJIHUTEIbHbIE
BOIIPOCHI YUUTEIIS.
2. YMeeT caMOCTOSTENBHO BBIACIATH IVIABHBIE IOJIOKEHUS B M3YYEHHOM MaTepHualle; Ha
OCHOBaHMU (aKTOB W MpuMepoB 0000maTh, JenaTh BBIBOJABL. Y CTaHABIWBATH
BHYTPUIIPEIMETHBIE CBA3U. MOXKET NPUMEHATh ITOJIyYEHHBbIE 3HAHUS HA IPAKTUKE B
BUJIOM3MEHEHHON CUTyalluu, cOOJIOAaTh OCHOBHBIE MpaBHJa KyJIbTYPbl YCTHOM peuH;
HCIIOJIB30BAaTh IIPU OTBETE HAYYHBIE TEPMUHBI.
3. He o0Onagaet 1ocTaTOYHBIM HaBBIKOM PabOThI CO CIPABOYHON JIUTEPATypOid, YIeOHUKOM,
MIEPBOUCTOYHUKOM (TIPaBUIILHO OPUEHTUPYETCSI, HO pabOTaeT MEIJIEHHO).
Ouenka "3" craBuTes, eCJIM YYCHHUK:
1. VYcBaumBaeT OCHOBHOE cojepXaHHe ydyeOHOro maTepuana, HO HMeeT MpoOenbl, He
MPENATCTBYIOLIUE JAIBHEUIIEMY YCBOCHHUIO IPOTPAMMHOIO MaTepHraa.
2. Wsnmaraer Marepual  HECUCTEMAaTH3UPOBAHHO, (parMeHTapHO, He  Bcerna
MOCJIeI0BAaTENbHO; MOKA3bIBAET HEJOCTAaTOUYHYIO C(HOPMUPOBAHHOCTH OT/AEIbHBIX 3HAHUH U
yMEHUH; ci1ab0o apryMEHTHpPYET BBIBOJABI M OOOOIIEHUS, TOMYyCKAaeT OIMIMOKH MpU HX



(GopMyIMpOBKE; HE HUCMONb3yeT B KauecTBE OKAa3aTeIbCTBA BBIBOJBI M OOOOIIEHUS H3
HAOJIOACHNH, OIBITOB WM JIONMYCKaeT OMIMOKM MPH HMX H3JIOKCHHH; AT HEYETKHe
OIIpeAeICHUS TIOHATHH.
3. HcnbIThIBaeT 3aTpyAHEHUS] B IPUMEHEHUU 3HAHUH, HEOOXOIMMBIX JUIS PEIICHUs 3a/1au
pa3IUYHBIX THUIOB, NMPAKTHUYECKUX 3aJaHUMN; NMPU OOBSCHEHWH KOHKPETHBIX SBJIECHUN Ha
OCHOBE TE€OpUH M 3aKOHOB; OTBEYAET HEMOJIHO Ha BOIPOCHl YUUTENS WJIM BOCIPOU3BOJIUT
CoJiepKaHuEe TeKcTa YydeOHMKAa, HO HEJOCTAaTOYHO ITOHMMAEeT OT/IENIbHBbIE I0JI0KEHUS,
MMEIOIIME Ba)KHOE 3HAYCHUE B 3TOM TEKCTE, JOIYCKasi OJJHY-/IBE IpyObie OIIHUOKH.

Ouenka "2" cTaBUTCS, €CJIM YYeHUK:
1. He ycBauBaeT M He pacKpbIBA€T OCHOBHOE COJIEP)KaHUE MaTepuaia; HE 3HACT WIM HE
[IOHMMAET 3HAUYUTEIbHYIO YacTh IPOrPAaMMHOIO MaTepuajna B Ipejaesax MOCTaBICHHBIX
BOIIPOCOB; HE JI€JIaeT BBIBOJOB U 0O0OIICHUH.
2. Nmeer cnabo cOpMHpPOBAHHBIE M HEMOJNHBIC 3HAHHS, HE YMEET NPUMEHSTh HX IPH
pelIeHH KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHUi 110 00pasiy.
3. Ilpu oTBeTe Ha OJIMH BOIPOC JIOITyCKAeT OoJiee ABYX IrpyObIX OmIMOOK, KOTOPBIE HE MOYKET
UCIIPABUTH JJAXKE ITPHU IIOMOILY YUUTEIS.

KpuTtepnu oueHuBaHusI MUCHMEHHBIX Pad0T (KOHTPOJIbLHBIX, CAMOCTOSITETbHBIX)

Ouenka "S5" craBuTcd, eC/IiM yYeHHUK:
1.Beimonuun padoTy 6€3 OmmrdOK 1 HEIOYETOB;
2.Jlomyctui He OoJiee OIHOTO HEZ0YeTa.
3.B paboTax ¢ U30BITOYHON IIOTHOCTHIO 3aIaHUH JIOITYCKAETCS BBICTABIIEHUE OTMETKH «5»
B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM HOPMATUBOM.

Ouenka "4" craBurcd, eC/IM yYeHHUK:
1.BbimosnHmn paboTy NOJHOCTBIO, HO JONYCTHII B HEW He OoJsiee 0JIHOW HerpyOoi OmuOKH 1
OJTHOTO HeJloueTa WK He 0oJiee JBYX HEJJOYETOB.
2.B paborax ¢ U30bITOYHOM MIIOTHOCTBIO 3a/IaHUI JIOIYCKAETCs BBICTABIEHUE OTMETKH «4»
B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka "3" craBurcs, eC/IiM yYeHUK:
1.IIpaBUIBHO BBIIOJHIII HE MEHEE MOJIOBUHBI pa0OThI UM JOMYCTHIL:
He 0oJsiee IByX IrpyObIX OMIMOOK; UK He 0oJiee 0JJHOM rpyOoii U 0/1HOM HerpyOoi OmNOKY 1
OJTHOT'O HEJ0YeTa; WM He Ooyiee OBYX-TpeX HErpyObIX ommOoK; (GopMyibl MpU HATUYUH
MPaBWJIBHOTO OTBETa WJIM OJHOW HerpyOoll oOmuOKM M Tpex HEIO0YeTOB; WM NpU
OTCYTCTBHH OIIMOOK, HO MPU HAJIMYUU YETHIPEX-TIATH HEJOUETOB.
2.B paboTax ¢ N30BITOYHOH IJIOTHOCTHIO 33aJJaHUI JOIYCKAETCsl BHICTABIEHUE OTMETKHU «3»
B COOTBETCTBUU C 3apaHEe OTOBOPEHHBIM HOPMAaTHUBOM.

Ouenka "2" craBuTcd, €CJIM YYCHHUK:
1.JomycTun unciao omMOOK M HEAOYETOB MPEBOCXOSIIEe HOPMY, MPU KOTOPOH MOXKET
OBITh BBICTABIICHA OTMETKA «3»;
2.1IpaBUibHO BBINOJHWI MEHEE 4acTU pabOThl, JOCTATOYHOM JUIsl BBICTABIECHUS OTMETKU
«3».

Kputepun oueHnBaHus MPOEKTA.

Beicokwuii ypoBeHs - Onenka "'S"
1. [IpaBUJIbHO MOHSATHI LIENb, 3a/1a4H BBIITOJHEHUS POEKTA.
2. CobmroieHa TEXHOJIOT S UCTIOHEHUS IPOEKTA, BbIIEPKaHbl COOTBETCTBYIOIIUE STAlIbI.
3. IIpoekT oopMIiIeH B COOTBETCTBUU C TPEOOBAHUSMHU.
4. IIposiBIIEHBI TBOPYECTBO, UHULINATHBA.
5. IlpenbsBieHHbIN NPOAYKT AE€ATEIbHOCTH OTINYAETCS BBICOKUM Kaue€CTBOM HUCIIOIHEHUS,
COOTBETCTBYET 3as1BJIEHHON TEME.

[loBbieHHBIN ypoBeHB - Onenka "4"
1. [IpaBMJIbHO TOHSATHI LIEJb, 3314 BBITOJIHEHUS TPOEKTA.



2. CoOrofieHa TEXHOJIOTHS MCTIOJHEHUS MPOEKTA, ATaIlbl, HO JOMYIIECHb He3HAYUTEIbHbBIC
OIIIOKHU,
HETOYHOCTH B O(hOPMIICHHH.
3. IIposiBIEHO TBOPUYECTBO.
4. TlpenbsBICHHBIN TPOIYKT ACSITSIBHOCTH OTIMYACTCS BHICOKMM Ka4eCTBOM MCIIOJHEHUS,
COOTBETCTBYET 3asiBICHHOU TeMe.

ba3zossriit ypoBens - Ouenka "3"
1. [IpaBUIILHO TIOHSATHI 11€71b, 33]]a4YH BBIMOJTHEHUS ITPOCKTA.
2. CobmroieHa TEXHOJIOT U BBIIOJIHEHHS TPOEKTa, HO UMEIOTCS 1-2 ommOKy B 3Tanax wid B
0(OpMIICHUH.
3. CaMOCTOATENBHOCTh MPOSIBIICHA HA HEIOCTATOYHOM YpPOBHE.

Hwuzkuii yposens - Ouenka "'2"
[IpoeKT He BBHINOJHEH WU HE 3aBEpIIICH.

Kputepun oneHUBaHHS TECTHPOBAHUSI.
OueHka «5» CTaBUTCS, €CIIM YYEHUK BBINOTHWI mpaBuibHO OT 80% mo 100% ot obirero
yuciia 0aios.
OuneHka «4» CTaBUTCS, €CIIM YYEHUK BBIOJHUI MpaBuibHO OT 60 % 10 79% ot obuiero
yuciia 0aios.
Ouenka «3» CTaBUTCS, €CIIM YYCHHK BBIOJHWI IPaBHIbHO OT 35 % 10 59% ot obuiero
yuciia 0aios.
OueHka «2» CTaBUTCS, €CIIM YYCHUK BBIITOJHUI PaBUIbHO MeHee 35 % oT ob1iero yucna
0aJUTOB WJIM HE IPUCTYITIII K paboTe, WM HE MIPEICTABUII Ha TIPOBEPKY.

Kpurtepun onennBaHus j1a00paTopHbIX padoT.

OuneHka «5» CTaBHUTCS, €CIIA YICHHUK:
[IpaBuiIbHO ONpeAENuII LIeb OIbITA U BHIIOIHII PadOTy B MOJHOM 00bEME C COOTIOACHUEM
HE0OXO0IMMOM MOCIIeIOBATEIILHOCTH IMPOBEICHHUS OTIBITOB M M3MepeHHd. CaMOCTOSATEIHHO U
paIoHaIbHO BHIOpAT U MOJATOTOBHWI JUIsl ONBITA HEOOXOAMMOE 000pPY/I0BAaHUE, BCE OMBITHI
MPOBEN B YCJIOBHSIX M PEKUMaX, 0OCCIICUMBAIONINX MOJTYYEHUE PE3YIHTATOB U BBHIBOJOB C
HaumOoJbIIe TOYHOCThIO. HaydHO TpamMOTHO, JOTMUYHO omHcan HaOMIOACHHUS W
chopMHUpOBaNl BHIBOABI M3 OIbITA. B TPENCTaBICEHHOM OTYETE MPABWILHO U aKKypaTHO
BBITIOTHUJI BCE 3aMUCH, TaONMUIbI, PUCYHKH, YEPTEKH, TpapuKy, BBIYUCICHUS U CIENal
BbIBOJIbI. [IpaBunbHO BBIONHMI aHainu3 mnorpemrHocte (9-11 kmacceer). IlposiBisier
OpraHMU3aIMOHHO-TPYJOBbIe YMEHUs (MIOAEPKUBAET YUCTOTY pabodero MecTa W MOPSI0K
Ha CTOJIe, JKOHOMHO HCIIOJIB3YET PACXOIHBIE MaTepUaibl). DKCIIEPUMEHT OCYIIECTBIISIET 11O
IJIaHy C YYeTOM TEeXHUKH O€30MacHOCTH M TMpaBui paboTel ¢ MaTepuaiamMu U
000pyIOBaHUEM.
Ounenka «4» CTaBUTCS, €CIIM yYEHUK BBIMOJIHHI TpeOOBaHUS K OIEHKE «5», HO: OmbIT
MPOBOJMUJI B YCIIOBUSAX, HE OOECIEUUBAIONIMX JOCTATOYHOW TOYHOCTH WM3MEpeHHil. Bbuio
JIOTYIIIEHO JIBa — TPU HeAoYeTa Wi Ooyiee OJHOW rpyOOd OMIMOKM M OJHOTO HEJOoYeTa.
DKCIEPUMEHT MPOBEJEH HE TMOJHOCTHIO WM B OMUCAHWUW HAOJIIONCHUHA W3 OMBITa YYEHUK
JIOMYCTUIT HETOUYHOCTH, BBIBO/JIbI ClI€JIaJl HETIOJIHBIE.
Ouenka «3» CTaBUTCSA, €CIIU YYEHUK:
[IpaBuibHO oOmpenenws IeNib OMbITa; PadOTy BHINONHSET MPABUIBLHO HE MEHEe ueM
HaIOJIOBUHY, OJHAKO OOBEM BBIMTOJIHEHHOM YacTH TaKOB, YTO TIO3BOJSET TMOIYYUTh
MpaBUJIbHBIE PE3YJbTAThl U BBIBOJBI MO OCHOBHBIM, MPUHIUIIMAIBLHO BaXKHBIM 3aJadam
pab6otsl. [Ton6op 06opynoBanms, 00HEKTOB, MATEPHAIIOB, a TAaK)KE PAOOTHI MO HaYATy OTBITA
MIPOBET C MOMOIIBIO0 YUUTENS; WM B XOJ€ MPOBEJCHUS OMbITA U U3MEPEHHH OIbITa ObUIN
JOTMYIIEHbl OIMMOKK B ONMWCAHWM HAOMIONEeHNUN, (QOPMYIUPOBAHWU BBIBOJOB. OIBIT
MPOBOJUJICS B HEPALMOHAIbHBIX YCIOBHUSAX, YTO MPHUBEJIO K MOJYYEHUIO PE3yIbTATOB C
OOJIBIIIEN MOTPEIIHOCTRI0 WM B OTYETEe OBUTM JOIMYIICHBI B OOIIEH CIIOXKHOCTH HE Oojee



JIBYX OMIMOOK (B 3alUCSIX €AWHHI, U3MEPEHHSIX, B BBIYMCICHUSX, Tpadukax, TadbiMIax,
CXEMax, aHaJIM3€ IMOIPEIIHOCTE W T.[.) HE NPUHLMIINAIBHOIO MJIs JaHHOM padoThl
XapakTepa, HO TMOBJIMSBIIMX Ha pE3yJlbTaT BBHINOJIHEHMS, HE BBIIIOJHEH COBCEM WIIU
BBINOJIHEH HEBEpHO aHanu3 mnorpemHocreit (9-11 xnaccer). Jomyckaer rpyOyro omuoOKy B
X0JIe IKCIepuMeHTa (B OOBICHCHHH, B O(QOpMIICHHH palOThl, B COOJIOJCHUM IPABUI
TEXHUKH O€30MacHOCTH TMpH paboTe ¢ MarepualaMd U 00OpyJOBaHHUEM), KOTOpPAs
HCIIPABIIAETCS 10 TPEOOBAHUIO YUUTEIIS.

Onenka «2» cTaBUTCS, €CIIN YUYEHUK:

He onpenenun caMoCTOATENbHO 1€ OMNBITA: BBIMIOJHUI PabOTy HE MOJIHOCTHIO, HE
MOJIrOTOBUJ HY)KHOE 000pyJoBaHUE U 00BEM BBIOJHEHHOW YacTH pabOThl HE MO3BOJISET
clenaTb MPaBWIbHBIX BbIBOAOB. OMbITh, W3MEPEHHs, BBIYUCICHUS, HaOIIOICHUS
MIPOU3BOIMIIMCH HENPABWIBHO. B X01e paboThl U B 0TYETE OOHAPYKUIINCH B COBOKYITHOCTH
BCE HEJOCTAaTKHU, OTMEUeHHble B TpeboBaHMsIX K oueHke «3». Jlomyckaer ase (u Ooinee)
rpyOble OmMOKH B XOJ€ OKCIEPUMEHTa, B OOBSICHEHWH, B OGOpMIIEHHH pPalbOTHI, B
COOJIIOICHUHU TIPABUJI TEXHUKHU 0€30MaCHOCTH MPH paboTe C BellecTBaMU U 000pyA0BaHUEM,
KOTOpBIE HE MOKET UCIPABUTh AK€ 110 TPEOOBAHUIO YUUTEIS.



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
O®usuka, 10 xmace/ Msaxumes ['.4., byxoBueB b.b., Corckuit H.H. mom penaxiueit
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBenienmey
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
®uzmka:10-11 kmacc: 6a30BbIA U yIIIyOJICHHBIE YPOBEHB: COOpPHUK 3a1a4 1o ¢usuke, 10-11
knace/ H.A. TlapdenrbeBa, AxmnmonepHoe o6bmectBo "WzmarensctBo "IIpocsemenue”
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