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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE TIOJIO)KCHUH W TpeOOBaHWI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTEIbHOU
nporpammel, npeactaBieHHbIx B PI'OC COO, a Takke ¢ yuérom deaepanbHOl padodeit
nporpaMMbl  BocniuTanus M KoHnenuuu mnpenopaBaHust ydeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHbIX ~ OpraHu3aunusax Poccuiickoit @enepanuy, peaau3yoNMX OCHOBHbIE
o0pa3oBaTeNbHbIE POTPAMMBI.
Hean:
[Iporpamma 1o ¢usuke ompeaensieT o0s3aTenbHOE MPEAMETHOE COJEp)KaHHe, yCTaHABIUBACT
PEKOMEHIyEeMYIO MTOCIIeI0OBATEIbHOCTh U3YUECHUS TEM M Pa3/IesioB Y4eOHOTO MpeaMeTa ¢ yueTom
MEXIMPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro MpoIecca, BO3PACTHBIX
ocoOenHocTel oOydarommxcs. [Iporpamma mo ¢Qusuke naét mnpencraBieHHe O IEISX,
COoJIepKaHuM, o0Iel cTpaTeruu 00yueHHsl, BOCOUTAHUS U Pa3BUTHs O0YYarOIUXCs CPeCTBAMU
yuebHoro npenmMeta «dusnka» Ha yriyOoJaEéHHOM ypOBHE.
3amaun:
Wzyuenne kypca ¢u3ukud yriayOnE€HHOrO YpOBHS IMO3BOJSET pealu3oBaTh  3agadd  --
poeCCUOHAIBHON OPUEHTAIIHH,
-HaIpaBJIEHO HA CO3/aHUE YCJIOBUM Ul MPOSIBICHUS CBOMX MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH KaXKJIbIM 00YUaroIUMCsI, KOTOPbIE HEOOXOAUMBI IS TIPOIOJDKEHUS 00pa30BaHUS
B OpraHu3alusx MNpOPEecCHOHAIBHOIO 00pa30BaHUS MO PA3IUYHBIM (U3UKO-TEXHUYECKUM U
MH)KEHEPHBIM CHEIUATbHOCTSM.
B nporpamme no ¢pusuke onpenesstorces INIaHUpyeMble pe3yJibTaTbl OCBOCHHUS Kypca (PU3MKU Ha
YpOBHE cpeaHero oOImero oOpa3oBaHUs: JUYHOCTHBIC, METalpeAMETHbIC, MpeAMETHbIE (Ha
yriyonéHHoM ypoHe). HaydHo-MeTo070ruyeckoil OCHOBOM st pa3paboTKu TpeOoBaHMNA K
JMYHOCTHBIM, METANpEeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM OO0YyYaroIuXcs, OCBOMBIINX
nporpaMMmy 1o (u3MKe Ha YPOBHE CpEeIHEro oomero odOpa3oBaHMs Ha YriayOJIEHHOM YpOBHE,
SIBJIIETCS] CUCTEMHO-/1€ATEIbHOCTHBINA MOJIXO/.
[Iporpamma 1o (pusmke BKIIOYAET:
IUTAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (pU3MKM Ha yriayOnEHHOM YpOBHE, B TOM YHCIE
IIPEMETHBIE PE3YJIbTaThl 110 T01aM O0YUYCHHUS;
cojiepkaHue yueOHoro npeaMera « Pusnka» Mo rojgaM o0ydYeHHUsI.
[Iporpamma no ¢pu3uKe UMeeT MPUMEPHBII XapakTep U MOXKET OBbITh MCIIOJIb30BaHA YUUTEIIMU
(U3HUKY IS COCTABJICHUS CBOMX Pab0YHX IpOTrpamM.
[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATHUBY YUYHTEIEW U MPEIOCTABIISET
BO3MOXKHOCTH ISl peasii3allii Pa3InYHbIX METOJUYECKUX IMOAXO0JI0B K MPENnoIaBaHuI0 (PU3UKU
Ha yIIyOJIEHHOM YPOBHE IPU YCIIOBUU COXpaHEHUs 0053aTeIbHON YacTH COJIepKaHus Kypcea.
du3nka kKak Hayka o HauOosee OOIIMX 3aKOHAaX MPHUPOJIbl, BBHICTyHass B KauecTBE y4yeOHOTro
IpeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHMH 00 OKpYy»XKarolleM MHpeE.
[IkonbHBIA Kypc (HU3UKH — CHUCTEMOOOpA3yIOMIMN JJsl €CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
IPEIMETOB, MTOCKOJIBbKY (pU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUM, N3y4aeMbIX
XuMueH, Ouomnoruei, ¢uszndeckoit reorpadueid u actpoHomuen. Vcnonp3oBaHuEe M aKTHBHOE
npuMeHeHrne (U3NYECKUX 3HAHUHM OMpEAETHIO XapakTep W OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHI B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, TIIOJYYEHHS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. M3ydeHue (QU3MKM BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (QOpMHpOBaHUE
YMEHUH IPUMEHATh Hay4YHbIH METOJ| I03HAHUS [IPU BBINOJIHEHUH UMH YYE€OHBIX UCCIIEOBAaHUM.



B ocHOBy kypca ¢u3umku Ha ypoBHE cpenHero oOmero oOpa3oBaHUs TOJOXKEH psa HIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 MOCTPOEHUS.

Hoea uyenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKU 3AaBEPIIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BCeX pa3fesoB (PU3MKH, BKIIIOYAET KAK BOIPOCH! KIACCHUYECKOHM, TaK U
COBpEMEHHON (DU3HKH.

Hoesa zenepanuzayuu. B cooTBeTCTBUU ¢ Hel MaTepuasl Kypca (U3MKU OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercss (OpMHpPOBAaHUE IPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoen cymanumapusayuu. EE peannszanys NpEANoNaraeT HCIONIb30BaHUE T'yMaHUTApHOIO
noTeHuuana (U3NYECKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoea npuxnaounoit nanpaenennocmu. Kypc (usuku yriyOn€HHOTO ypOBHS TMpeArnojaraet
3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHMUYECKHUX U TEXHOJIOTWYECKUX MPUIOKEHUH H3yYeHHBIX
Teopuii M 3akoHOB. Ilpm 3TOM paccmMaTpuBarOTCsl Ha YpPOBHE OOIIMX MpPEACTABICHUHA U
COBpPEMEHHbBIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn 3Konozuzayuu peanusyeTcsi IOCPEACTBOM BBEICHHUS JJIEMEHTOB  COACpKaHMS,
MOCBALIEHHBIX JKOJIOTMYECKMM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU M TEXHOJIOTHUH, a TakKe 00CYKIeHHsI MPoOJIeM palliOHaIbHOTO MPUPOAOIIOJIb30BAHUS U
AKOJIOTMYECKOM 0€3011acHOCTH.

OcBoeHne colepxkaHus HpOrpaMMbl MO (PU3MKE OODKHO OBITh MOCTPOEHO Ha MNPHUHLIMIAX
CHUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. Jns dusnku peannsanus STUX NPUHIMIIOB Oa3upyeTcs Ha
HCTOJIb30BAaHUHM CaMOCTOSTENIBHOTO 3KCIEPUMEHTa KaK IMOCTOSIHHO JeHcTByomero (akropa
yuebHoro mpomecca. Jlnsg yrayOGnE€HHOrOo YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YYEHHYECKOT0 OJKCIIEPHUMEHTa, BKJIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHUYECKHUE OIBITHl MpU
U3yYeHUM HOBOTO MaTepuala, JiabopaTropHble padoThl M palboThl mpakTHkyma. Ilpu sTOM
BO3MOXHBI JIBa crioco0a peanm3anui (U3HYEcKoro MpakTuKyma. B mepBom ciydyae MpakTUKyM
npoBoauTca au6o B koHue 10 m 11 kmaccos, nmubO mocie MepBOro U BTOPOrO IMOJIYTOAWN B
KaX/IOM M3 3THX KiaccoB. Bropoil cnoco0 — 3To uHTerpanus paboT HMpakTUKymMa B CUCTEMY
71abopaToOpHBIX paboT, KOTOpbIE MPOBOAATCS B Mpoliecce u3yueHus paszzaena (temsl). [Ipu sTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCs CaMOCTOATEIbHOE HCCIEeI0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BUAA 6€3 MOIAaroBoi HHCTPYKIIKH.

B nporpamMme mo ¢usMke cucTeMa yUYE€HHYECKOTO HKCIEPHUMEHTa, J1a0OpaTOpHBIX padoT u
NPaKTUKyMa Mpe/ICTaBleHa eAUHBIM NepeyHeM. BbIOop TeMaTuku JUIst 3TUX BUJIOB YYEHUUYECKUX
MPAaKTUYECKUX PAa0OT OCYMIECTBISIETCS YYaCTHHKaAMH OOpa30BaTENBHOTO TpOIecca MCXOIS M3
0COOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHMS M OCHamleHus kaOuHera ¢(usuku. I[lpu 3TOoM
obecreynBaeTcsi OBJAJEHUE OOYHYAIOUIMMHUCH YMEHUSMHM IPOBOAUThH MNpsIMbIE M KOCBEHHbIE
U3MEpEHUs], UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKMX BEJIMYMH U IOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

bosbiioe BHUMaHME ynensercsl pellleHHI0 pacuéTHBIX M KayeCTBEHHBIX 3ajad. Ilpm stom ams
pacdy€THBIX 3aJad IPUOPUTETOM SBIAIOTCA 3a7a4d C SIBHO 3aJaHHOM WM HESBHO 3aJaHHOMN
¢bu3nUecKoil MOJeNbI0, MO3BOJISIOIINE TPUMEHATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3jerna Kypca, TaK U MHTErpupys NpUMEHEHHE 3HAaHUN U3 pa3HbIX pasnenoB. /s
Ka4eCTBEHHBIX 3a/la4 TMPHOPUTETOM SIBISIIOTCA 3aJaHus Ha OOBsICHEHHe/Tpe/icKa3aHue
MpoTeKaHusl (U3MYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIECH JKWU3HH, TpeOyromme BhIOOpa
(bu3nyecKoi MOJeNn AJisi CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ tpeboBanmsiMu PI'OC COO k marepuanbHO-TEXHUYECKOMY O0ECIEeUCHHIO
y4eOHOro Tmporecca Kypc (H3HKH yriayOJI€HHOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHMsI JOJDKEH HM3y4yaTbCs B YCJIOBUSX IpEIMETHOro kaOuHera. B kabunere (usuku
JOJDKHO OBITH HEOoOXoAuMmoe JabopaTopHOE OOOpYAOBaHHE VISl BBIMOJHEHUS YKa3aHHBIX B
porpaMMe Mo (QU3MKe YYEHHYECKUX OIBITOB, JIA0OpAaTOPHBIX pabOT U paboOT MpaKTUKyMa, a
TaKXe JeMOHCTPallMOHHOE 000pyA0BaHHE.

JleMOHCTpallMOHHOE 000pyAOBaHHE (POPMUPYETCSI B COOTBETCTBHM C MPUHLIUIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M OOECIeYMBAET IOCTAHOBKY IMEPEUYHMCICHHBIX B IporpaMme Mo (HU3UKe
KJIIOYEBBIX JIEMOHCTpAllMil JuIs  MCCIEOBaHMS M3y4yaeMbIX SBICHHH W  IIPOILIECCOB,
SMITUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe 00OpyJIOBaHME Il YUYEHHUECKUX MPAKTHUECKUX paboT (hopMupyercs B BUJC
TEMaTUYEeCKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TeMaTuueckre KOMIUIEKTHI JabOpaTOpHOTO O0OOPYAOBAHUS JIOJKHBI OBIThH
MOCTPOEHbI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAIOTOBBIX U IM(POBBIX NMPHOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3yYeHUs PU3UKH B 0011eM 00pa30BaHUM SBIISIOTCS:

¢dbopMHpoBaHUE HHTEpeca M CTPEMJICHUS OOYYAIOLIMXCS K HAYYHOMY H3YUYCHHIO HPUPOJBI,
pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOLIEHHUS K OKPY>KaIOLIUM SBICHUAM;

(dbopMUpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHHUs OCHOB CTPOCHMSI MATEPHH
U QyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopMHpoBaHHE YMEHUIl OOBACHATH SBJIECHUS C UCIOJIB30BaHUEM (PU3MUECKUX 3HAHUU U
HaYYHBIX JOKa3aTeJIbCTB;

¢dbopmMHpoBaHUE TMPEICTABICHUA O poiu (PU3MKHM AN pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPENICTABICHUH O BO3MOXXHBIX cdepax Oyaymeil mpodeccHOHaIbHON JesTeTbHOCTH,
CBSI3aHHBIX ¢ (U3UKON, IOATOTOBKA K AaJbHEHIIEMY OOy4YEHHUIO B 3TOM HaIpaBJICHUU.
JlocTuxeHne 3THX 1iesiell 00ecreunBaeTcsl pelieHeM CIeIyIoMX 3a7ad B Ipolecce N3yYeHUs
Kypca (GU3UKU Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHMsL:

npuoOpeTeHre CUCTEMbI 3HAaHUH 00 O0IMIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsIX,
BKJIIOYAss MEXaHHWKY, MOJIEKYJSIPHYIO (H3HUKY, S3JEKTPOJUHAMUKY, KBAHTOBYIO (HU3UKY U
3JIEMEHTHI aCTPOPU3UKY;

(dbopMHpOBaHHWE YMEHUI TPUMEHATh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS (HU3NIECKUX
SIBJICHUI B TIPUPOJIC U JUTSI IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEHEBHOW KHU3HH;
OCBOEHHE CIIOCOOO0B pEIIeHHs] pa3IMyYHbIX 3a/1a4 C ABHO 3a/1aHHON (PU3MYECKON MOJENbIo, 3a1a4,
MO/Ipa3yMeBalOINX CaMOCTOSTENbHOE CO37aHue (U3NYECKOM MOJEeNH, aJeKBATHON YCIOBUSIM
3aJ]auy, B TOM YMCJI€ 3a]a4 HH)KEHEPHOTO XapaKTepa;

[IOHUMaHWe (U3MUECKUX OCHOB M TNPUHIMIIOB JEHCTBUSA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKHUX IPOLECCOB, UX BIUSHUSA Ha OKPYIKAIOLIYIO CPELY;

OBJIaJICHUE METOJaMU CAaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U TMPOBENCHHUS  (UBNUECKUX
SKCIIEPUMEHTOB, aHaAlM3a ¥ WHTEpPHpeTanud HWHPOPMAIUH, OIPENEICHUS JTOCTOBEPHOCTH
MIOJTy4YE€HHOTO pe3yJIbTaTa;

CO3/laHM€ YCJIOBUM 11 Ppa3BUTHS YMEHHH MPOEKTHO-UCCIIEIOBATENBCKOW, TBOPUYECKOM
NesITeNbHOCTH;

pa3BuTHE UHTEpeca K chepaM NpodecCHOHANBHOM NesTeIbHOCTH, CBA3aHHON C (PU3UKOM.



B cootBerctBum ¢ tpedoBanusmMu @I'OC COO yrayOnéHHBIN ypoBEHb HM3Y4YeHHS Y4eOHOTO
npeamera «Pu3nka» Ha ypOBHE CpelHEro OO0Iero o0pa3oBaHMs BHIOMpaeTCsi 00ydJaromMMuUcs,
IUTAHUPYIOIIMMHU  TIPOJIOJDKEHHE OO0pa3oBaHMs 10 CIEHUAIBHOCTAM  (U3UKO-TEXHUYECKOTO
poQuIs.

Mecto npenmera B

Ha uzyuenue ¢usuku (yriyOon€HHbIA ypoBEHb) Ha YPOBHE CpeIHEro 00IIero oopa3oBaHUs
orBoautcs 272 yac B 10 kimacce —136 yacoB (4 yaca B Heeno), B 11 kimacce — 136 yacos (4 yaca
B HEJIEITIO).

[Ipennaraemslii B mporpamme 1o (GU3HMKe NepedeHb 1adOpaTOPHBIX U MPAKTUIECKUX padboT
SBIISIETCS PEKOMEHIOBAHHBIM, YYHTENb JElTaeT BHIOOp MpPOBEACHUS JTa0OpaTOpHBIX pPadoOT U
OTIBITOB C YYETOM HHIUBUIYATBHBIX OCOOCHHOCTEH 00yJaromuxcsl.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Paszpnen 1. HayuHblil MeTO MO3HAHMS NPUPOABI.

Ouzuka — ¢yHIaMeHTalbHAs Hayka o mpupojae. HaydHblil MeToA MO3HAHUS U METOJIBI
uccie10BaHus (pU3NYECKHUX SBICHUI.

DKCIIEpUMEHT U TEOpHs B Ipoliecce MO3HaHUs Npupoibl. HabmoneHne n 3KkcrepuMeHT B
¢usuke.

CriocoObl m3MepeHus: (pU3NUECKUX BEIHYMH (aHAJOTOBbIE UM HU(POBBIE U3MEPUTEIHHBIC
MPUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIC CUCTEMBI).

[TorpemnocTu u3MepeHui GU3NIECKUX BETUUYHH (aOCONIOTHASI U OTHOCUTEIbHAS).

MonenupoBanue (pU3MUeCKUX SIBICHUN M IMPOLecCOB (MaTepuaibHas TOYKa, aOCOITIOTHO
TBEPAOE TEIO, HIeanbHasl )KUIKOCTh, HJICAbHBIN Ta3, TOUSUHBIH 3apsn). [ unoreza. ®uznueckuit
3aKOH, TPaHUIIbI €r0 IPUMEHUMOCTU. DU3NUecKast TEOpHUs.

Ponp u mecro Qusuku B (GOpMUPOBAHWU COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MIPAKTHYECKOMN AESITETbHOCTH JTIOAEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenne cuiibl TOKa M HANpsOHKEHUS B LENU TOCTOSHHOTO TOKa MpPHU TOMOIIU
aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ IH(poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl n3mepeHus GpuUanUIECKUX
BEJTMYMH MIPH MTOMOIIN KOMITBIOTEPHBIX JATYHKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBwkeHUE. OTHOCUTENIBHOCTb MEXaHW4ecKoro aBikeHus. Cucrema
oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4U MEXaHUKU.

Panuyc-BekTop MaTepuanibHOW TOYKH, €ro MHPOEKLUHMH Ha OCH CHUCTEMbl KOOPAMHAT.
Tpaexropus.

[lepemerienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHON TOYKH, MX MPOEKIMHM HA OCHU CUCTEMBI KoopauHaT. CiloxeHue NepeMEIIeHUN U
CII0)KEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIIMHEHHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUAIbHON TOYKH OT BPEMEHH U MX Tpa(UKH.

CpoOomHOE majeHHe. YCKOpeHHe CBOOOMHOTrO TaacHus. [[BmkeHue Tena, OpPOIIEHHOTO
O] YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPJIUHAT, CKOPOCTH U YCKOPEHHSI MaTepHalIbHOM TOUKU
OT BPEMEHH U UX TpauKu.



Kpuponuneiinoe asmxenue. J{BuxeHue MaTeprualbHOW TOUYKHU 110 OKPY>KHOCTH. YTIIOBas U
nuHenHas ckopocTh. Ilepron u wacrora oOpamieHus. LlenTpocTpemutenbHoe (HOPMaTbHOE),
KacaTelibHOE (TaHTeHIIMAJIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaTIbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: CIHIOMETpP, JIBH)KCHHE
CHaps/IOB, LICTIHEIE, IIeCTepEHYATHIC U PEMEHHBIC TIEpeIad, CKOPOCTHBIC JTU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0OTCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUSI.

CriocoObI UCCIIeTOBAHMSI IBHKEHUIA.

Nnnroctpanus npenenbHoro nepexoja 1 3MepeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUN C UCTIOIH30BAaHHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue nprxeHus Tena, OpoLIeHHOTOo MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTu pu ABMKEHUH IO OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTel, TPACKTOPH, CKOPOCTEN ABMKEHUS OJAHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMaxX OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEACICHUSI MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHuss TpH MPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JBIDKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUHU.

N3mepenune yckopeHus: CBOOOAHOTO majeHus (PeKOMEHI0BAHO MCIOIb30BaHue HU(POBOU
n1abopaToOpuH).

W3yuenune OBUXXKEHUS Teja, OPOIIEHHOTO rOpu30HTANbHO. [IpoBepka rumoTessl o MpsaMoit
MPONOPIMOHAIIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEJa.

N3ydeHue nBrkeHUs Tea Mo OKPY>KHOCTH € MTOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnemoBanne 3aBHCHMOCTH TEepHoJa OOpalieHHs KOHUYECKOTO MasTHHKa OT €ro
[apaMeTpOoB.

Tema 2. /lunamuka.

[Tepsrlii 3akoH HproToHa. MHepunanbHble cucTemMbl OTCYETA. [[pUHIIMI OTHOCUTEIIBHOCTH
lanunes. HemnepuinanbHble CUCTEMBI OTCUETa (OMpeIeTIeHHE, TPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuy Cuil.

Bropoii 3akon HeroTOHa 1511 MaTepraibHOM TOUKHU.

Tpernii 3axkoH Hpr0TOHA 711 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTb TPAaBUTAIIMOHHON M MHEPTHOMN MacCCHI.

Cuna TtsxkecTH. 3aBHCHUMOCTb YCKOPEHHUSI CBOOOJHOTO TMaJeHUsl OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaguyeckoil mupoThl. JIBHKEHUE HEOCCHBIX Tl U WX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIerocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHMs] CKOJIBKEHMS U CHJIA TPEHUS IIOKOS.
Koaddutment tpenus. Cuna COMpOTUBICHUS MPU JBIKEHUU Tella B JKUIKOCTH WJIM rase, e
3aBUCHUMOCTBH OT CKOPOCTH OTHOCUTEIBHOIO IBUKEHUS.

HNasnenue. I'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHHueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: MOIIIMITHUKN, JBHKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.



HaGmtoienue nBr>KeHUs Tell B MHEPLUATBHBIX M HEMHEPIIUATIBHBIX CHCTEMax OTCUETa.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX HMIMHIPOB WJIM IIAPOB Pa3HOW MAacchl C OJIMHAKOBBIM YCKOPEHHUEM
OTHOCUTEIBHO HEMHEPLIMAIBHOM CUCTEMBI OTCUETA.

CpaBHEHME paBHOICHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEACHUEM MacChl Tea
Ha €ro yCKOPEHHE B UHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOJCHCTBUSA TEI.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena mpu yckopeHHOM TOABEME U T1aJICHUH.

[lenTpoOeKkHbIE MEXaHU3MBI.

CpaBHEHME CHJT TPEHHSI TIOKOSI, KAUEHUS U CKOJIbKECHMSL.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

W3mepenne paBHOACHUCTBYIOIICH CUJI P ABMXKEHUU OpycKa MO HAKJIOHHOM MIOCKOCTH.

[IpoBepka TUMOTE3BI O HE3aBUCHMOCTH BPEMEHH MIBW)XEHHUS OpycKa IO HaKIOHHON
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpa3sie, oT ux jaedopmarnmm.

N3yuenune nBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIETKH OJIOK.

N3mepenne koddduimenTa TpeHus 1Mo BEIUYHHE YIIIOBOTO KOd(PHUImeHTa 3aBUCUMOCTH
Fp(N).

HccnenoBanne faBmkeHuss Opycka IO HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
K02 PHUITUEHTOM TpEHUS.

N3yuenue nBuxeHus rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAoe Teno. [locTynaTensHoe U BpaliareabHOE ABM)KEHHUE TBEPIOTO Tena.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpaiieHus. [lnedo cumbl. CrokeHHe Cuil, MPUTIOKEHHBIX K
TBEpaOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHS TBEPIOTO Tea.

YcTolunBoe, HEYCTOUNBOE, Oe3pa3INvYHOE paBHOBECHE.

TexHHuecKre yCTpOICTBA M TEXHOJOTMYECKHE MPOLECChl: KPOHIITEWH, CTPOUTENIbHBIN
KpaH, peléTyaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npaKmukKym.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yueHne ycTOWYMBOCTU TBEPAOTO TEJa, UMEIOIIETO IIOMIA/Ib ONOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

NMnynsc MaTepuallbHOW TOYKH, CUCTEMBbI MaTepUajbHbIX TOYeK. L[eHTp macc cuctemsl
MaTepualIbHBIX TOUeK. Teopema o IBUKEHUH LIEHTpa Macc.

Nmiynbe cuiibl 1 M13BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHME.



MoMeHT ummyiabca MaTepuadbHOW TOukd. lIpencraBieHne O COXpaHEHMHM MOMEHTa
UMITYJIbCA B LIEHTPAJIBbHBIX MOJISX.

PaboTta cunbpl Ha MaJoM W Ha KOHEYHOM TepeMenieHuu. I 'paduueckoe mpencTaBieHHe
paboOTHI CHITHL.

MOIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
SHEPrUM MATEPHAIBHON TOUKH.

[loTeHunanbpHble M HEMOTEHIMANbHBIE cuibl. lloTeHnuanbHas sHeprus. IloTeHnuansHas
SHEprus ynpyro aehpopMHpOBaHHOW NpykuHbI. [loTeHIManbHast SHeprus Teaa B OJHOPOIHOM
rpaBUTallMOHHOM Tmosie. [loTeHnmanpHas SHeprus Tena B IPaBUTALMOHHOM I10JIE€ OJHOPOJHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsA3b pabOTHl HEMOTEHUHUAIBHBIX CHUJI C U3MEHEHHEM MEXaHWYECKOW 3HEPruH CUCTEMBI
Ten. 3aKOH COXpaHEHHs] MEXaHUYECKOW YHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyinnu ansd MAcalbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKON SHEPTUU.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JBMKEHUE PAKET, BOIOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOII, (PUT'YpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABMKEHME.

W3mepenne MOIHOCTH CHJIBL.

V3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH padOoThI.

B3auMHbIe NpeBpalieHUss KUHETUYECKOM M MOTEHLMAIBHOM JHEPIuil IIpU ACHCTBUU HA
TEJIO CHJIBI TSKECTH M CUJIBI YIIPYTOCTH.

CoxpaHeHHEe dHEPTUH TPU CBOOOHOM TIaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenune uMirynnbca Tena o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH JIEKTPOMOOWIIS ¥ MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHHS] UMITYJIbCA TENNA C UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHHs UMITyJIbCa IIPU YIIPYTOM B3aUMOJCHCTBHH.

N3mepeHne KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMATLHON YHEPTUU MPYKUHBI C paOOTOM CHIIBI TPEHUSI.

Onpenenenre pabOThI CUIIbI TPEHUSI IPU IBUYKEHUU TeJla M0 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. Mogekyasipuasi pu3uka u TePMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUuU.

OcHOBHbBIE TIOJIOKEHUSI MOJEKyJsipHO-KuHeTHueckod Tteopun (MKT), ux onbiTHOE
obocHoBaHue. {ud¢ysus. bpoyHoBckoe ABmkeHHe. XapakTep ABWKEHHUS U B3aMMOJAEHCTBHS
qacTull BemlecTBa. Moenu CTpOeHus ra3oB, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHHE CBOWCTB
BELIECTBA HAa OCHOBE O3TUX Mozenell. Macca u pasmepbl Mosekyn (aromoB). KommuecTBo
BeniectBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl e€ u3aMepenus. lllkama Ttemmepartyp
Lenncus.

Mognens uACampHOrO Tra3a B MOJEKYJIAPHO-KMHETUYECKOM TEOpPUM: 4YaCTHLBI rasa
JBUKYTCS XaOTHUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C IPYTOM.



['a3oBeie 3akoHBI. YpaBHeHHe MenneneeBa—Knaneiipona. AOcCoOdIOTHas TeMIepaTypa
(mkana temmneparyp KenpBuna). 3akon JlampToHa. M3ompouecchl B HAEATBbHOM Tra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'padudaeckoe mpeacTaBieHne H30IMPOIECCOB: H30TEpPMa,
n30x0pa, u3odapa.

CBs3p MeXIy JaBICHUEM M CPEAHEM KUHETHYECKOM JSHEpPrue IOCTyNnaTelIbHOIO
TEIUIOBOTO JBMDKEHHUS MOJIEKYJ HJIEIbHOr0 ra3a (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KHHETHYECKON TEOPUHU UICAIBHOTO rasa).

CBs3p  aOCONMIOTHOM  Temmeparypbl TEpMOJMHAMUYECKOH CHCTEMBI CO  CpelIHei
KMHETUYECKOW YHEPTUEH MOCTYNATENbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue YCTPOMCTBA M TEXHOJOTHYECKHME TIPOILIECCHI: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenn nBUKEHUS YaCTHUL] BEIECTBA.

Mozens OpOyHOBCKOTO JTBM)KEHUSI.

Buneoponuk ¢ 3anKchio peasbHOro OpOyHOBCKOTO JIBM)KEHUSL.

Juddyszus xuaxoctei.

Mopens oneita IlITepHa.

[IpuTsxenne MOJIEKyJI.

Mopenu KpUCTaJUIMYECKUX PEIIETOK.

Habmronenue u uccnenoBaHie H30MpoLECcCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

HccnenoBanue mporecca yCTaHOBICHHSI TEIUIOBOTO PaBHOBECHS MPU TEIIIO00MEHE MEXy
ropsiueit ¥ X0J0AHOU BOJIOM.

W3ydeHnne W30TEPMHUYECKOTO Tiporecca (PEeKOMEHIOBAaHO MCIOIb30BaHUE IH(POBOI
nabopaTopun).

N3ydeHue n30XopHOTo npouecca.

N3ydenne nzobapHoOro npoiuecca.

IIpoBepka ypaBHEHUS COCTOSIHMS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbi.

TepmoauHamMmuueckast (TI) cucTeMa. 3aganue BHEIIHHUX YCIIOBUU s
TEPMOJUHAMMYECKON CHCTeMbl. BHemHnme u  BHyTpeHHME mnapamerpsl. Ilapamerpsl
TEPMOJMHAMMUYECKON CUCTEMBI KaK CPEJHUE 3HAUECHMs BEJIMYMH, ONHUCBHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauano tepmoanHaMuku. CaMONpoON3BOIbHAS peaKcalysl TEpMOJUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mognens wuzxeanbHOro rasa B TEPMOAMHAMHMKE — CHCTEMa YPAaBHEHUH: YypaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpaXEHHUE JJI1 BHYTPEHHEH SHEPrUH. Y CIOBUS NMPUMEHUMOCTH
9TOW MOJENW: HHU3Kasd KOHLEHTPAllUs YacTHUl], BBICOKME TeMIlepaTypbl. BelpaxkeHue s
BHYTPEHHEHN SHEPTUH OJTHOATOMHOT'O MI€aIbHOIO rasa.

KBa3ucrarnueckre u HECTaTUYECKUE TPOLIECCHI.

OneMeHTapHast paboTa B TepMOJMHaMuKe. Beruucnenue padboTsl 1o rpaduky npoiecca Ha
pV-nuarpamme.

Tennmonepenaua kak crnoco0 W3MEHEHUS BHYTPEHHEH SHEPIUM TEPMOAMHAMUYECKOMN
cucTeMbl 0e3 coBeplieHus: paboTsl. KoHBeKk1Us, TEIONPOBOJHOCTD, U3TyYECHUE.



KonuyectBo Temnotrel. TemnoéMkocTh Tena. YaenbHas M MOJISIpHAs TEIUIOEMKOCTU
BelIeCTBA. YpaBHeHHE Maliepa. YenpHas TEIUIOTa CropaHusl ToIUiMBa. Pacuér kommvecTBa
TEIUIOTHI IIpH Teruionepenade. [lonstre 06 aguadatHoM mporecce.

[TepBbIit 3akoH TepMoauHaMUKH. BHyTpeHHsst sHeprus. KomnyecTBo TemioTsl U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CHCTEMBI.

Bropoit 3akoH TepMOAMHAMUKHM [ PABHOBECHBIX MPOIECCOB: dYepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMHMYECKON CHUCTEMBbI MPOXOIUT €AMHCTBEHHas aauabara.
AOGcomoTHas TeMIlepaTypa.

BTtopoii 3aKk0H TepMOJIMHAMUKHU JUIsl HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEPENATh
TEIJIOTY OT OoJiee XOJIOAHOro Tejna K Oonee Harperomy Oe3 kommeHcaruu (Kmaysuyc).
HeoOpaTuMocTh NpHUpOIHBIX IPOIECCOB.

[Tpuniune! aeiictBus TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenne KII. [{ukn Kapno.

DKOJIOTHYeCKHe acleKThl HCIONIb30BaHMsI TEIJIOBBIX JIBUTaTeNei. TernnoBoe 3arps3HeHue
OKpY>KaroIen CpeIbl.

TexHuueckue ycTpoiiCTBa U TEXHOJIOTMYECKUE MPOLECCHI: XOJIOAMIBHUK, KOHIULIMOHED,
IU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA, TMOTYYCHHE CBEPXHHU3KUX
TEMIEpaTyp, YTHIN3ALUA «TEIUIOBBIX» OTXOJI0OB C HCIOJb30BaHUMEM TEIUIOBOTO HAacoca,
YTHIM3aHs OHOOPTaHUYECKOTO TOTUTUBA [T BEIPAOOTKH «TETJIOBOI U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHnenune TemnepaTypsl IpH a1uadaTHYeCcKOM pacIIUPEHUH.

BoznymuiHoe orauso.

CpaBHeHHE yAETbHBIX TEITOEMKOCTEN BEIIECTB.

CrniocoObl H3MEHEHHs BHYTPEHHEH SHEPTUH.

HccnenoBanue aanabdaTHOro Mmporecca.

KomMmnbrorepHble MOJ1enH TEIIOBBIX JBUTATENeH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3Mepenne yienbHOU TeMIOEMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabatHOro mpoiiecca.

N3ydeHne B3aMMOCBSI3U DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KUIIEHHUSI )KUIKOCTEH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoosl.

[TapooOpazoBanue u KoHaeHcamnus. VcmapeHue W KureHue. YJAelbHas TeIJIoTa
napooOpa3zoBaHusl.

Haceiiennsle ¥ HeHachllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH U
JABJICHHUS HACBIIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMA HACBHIILIEHHOTO
napa. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BrnaxHocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucrammmyeckue u amop@Hbie Tena. AHU30TPONHS CBOUCTB KPUCTAIIOB.
[InaBnenue u KpucTanIu3anus. Y AenbHas TerioTa miaBieHus. Cyonumanus.

Hedopmaruu TBEpHOro Tena. Pactsokenme u cxarme. Casur. Moayns FOnra. Tlpeaen
ynpyrux aedopmariuii.

TeroBoe pacmmpenue KUAKOCTEH U TBEPIBIX Te, 00bEMHOE U JTUHEHHOE pacIIupEeHHE.
AHrapMOHM3M TEIUIOBBIX KOJ€OaHUI YacTHIl BELIECTBA KaK MPUYMHA TEIUIOBOTO PaCIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).



ITpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOIAX.

VYpaBHeHuUE TEII0BOro OanaHca.

[ToBepxHocTHOE HaTsbKeHHE. KoaduIMeHT noBepXHOCTHOTO HaTsbkeHUs. KamumispHble
siBJIeHud. [{aBieHue moa UCKpUBJIEHHON MOBEPXHOCTHIO kuakoctu. ®opmyna Jlamnaca.

TexHuyeckue yCTpOHCTBA W TEXHOJOTHYECKHE IMPOLECCHhl: KHUAKHE KPUCTAUIbI,
COBPEMEHHBIE MaTEPHAJIBI.

Hemoncmpayuu.

TerutoBoe paciupeHue.

CBoJiCTBa HACHIIIEHHBIX [1APOB.

Kunenne. Kunenue npu mnoHMKEHHOM JIaBJICHUU.

W3mepenne cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITEI ¢ MBUIBHBIMHY IIJIEHKAMHU.

CmauuBanue.

KanuispHele sBieHus.

Moeny HEeHBIOTOHOBCKOM KUAKOCTH.

CrniocoObl U3MEpeHus BIaXHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMUECKOTO BELIECTBA.

Bunsr nedopmartwii.

Habmronenue manbix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomoi, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

W3mepenue yaenbHOM TEII0Th IIJIaBJICHUS JIbJA.

N3y4eHne cBOMCTB HACHIIICHHBIX TapOB.

W3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoOB B TIOMEIIIEHUH.

N3mepenue ko3¢ puirenTa moBepXHOCTHOTO HATSKECHUS.

N3mepenne momynst FOnra.

HccnenoBanue 3aBUCUMOCTH JieOopMaIlii PE3MHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3znen 4. DuekTpoauHamMuka.

Tema 1. Dnexmpuueckoe none.

OnexTpu3anys Ten U €€ NpOsABICHUs. DIEKTPUUYECKUN 3apsia. J[Ba BHOa JIEKTPUYECKUX
3apsaaoB. IIpOBONHUKH, IUAIEKTPUKH M TOJYNPOBOJHUKU. ODJIEMEHTAPHBIM 3IIEKTPUYECKHUN
3apsj. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsiia.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona.

OnexTpuueckoe noie. Ero aelicTBre Ha 3J€KTPUUECKUE 3apSAIbL.

Hamnpspxkéanocts  anektpudeckoro mois. [IpoOueiit 3apsa. Jluaum HanmpsokEHHOCTH
ANeKTpudecKkoro nosst. OJHOPOIHOE AINEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJA. Pa3HOCTH NMOTEHUMAIOB U HAIPSHKEHHUE.
[lorenunansHast ~ 3Heprust  3apsAga B JJEKTPOCTATHUYECKOM  IIOJIE. [Torenuman
NIeKTpocTaTudeckoro mnoss. CBsi3p HaNpsHKEHHOCTU TOJAS M PA3HOCTH IOTEHLUAIOB JUIS
AJIEKTPOCTATUYECKOTO MO (KaK OJJHOPOAHOTO, TaK M HEOTHOPOTHOTO).

[TpuHUIMI Cynepro3ULIH 3JEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOH cdepbl. [lone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy 1mapa. Ilose paBHOMEpHO 3apshKEHHON OECKOHEYHOHM TUIOCKOCTH.
Kaptrab! nHMI HANPSYKEHHOCTH ATUX TOJIEN M 9KBUIIOTEHIIUAIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKY B 3JIEKTPOCTATHYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3apPsI0B.



JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJIe. J[naniekTpuueckasi NpOHUIIAEMOCTh BEILIECTBA.

Konpnencarop. OneKTpOoEMKOCTh  KOHJEHCATOpA. ONeKTpOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopa.

[TapamnensHoe  coequHeHue  KoHAeHcaTopoB.  llocimenoBaTenbHOE — coeaMHEHHE
KOH/IEHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

JIBrKeHue 3apsyKEHHON YacTHUIIBI B OJHOPOJAHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckue ycTpoHCTBA M TEXHOJIOIMUECKHE IPOLECCHI: AJIEKTPOCKOI, JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE HJIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpolCTBO M MPUHITUIT JEUCTBUS SIIEKTPOMETPA.

DJEKTpUYECKOE M0JIE 3apSKEHHBIX IAPUKOB.

DNeKTpUYECKOe MOoJIe IBYX 3apsHKEHHBIX IUIACTHH.

Monensb aaekTpocTaTuueckoro reueparopa (Bau ge I'paada).

IIpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DNeKTpocTaTUYECKas 3alUTa.

Y CTpoHCTBO M IECTBHE KOHAEHCATOPA MOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOAAM IUIACTHH,
PacCTOSIHUS MEXAY HUMH U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus JIEeKTPUUYECKOro MOoJIs 3apsKEHHOTO KOHAEHCATOpPA.

3apsiika U pa3psiika KOHIEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

OneHka cuil B3aMMOAECHCTBUS 3apsyKEHHBIX TEJI.

HabmroneHnue npeBpalieHust SHepruu 3apsKeHHOTO0 KOHAGHCATOpa B YHEPTUIO U3ITyUEHUS
CBETOAMO/IA.

N3ydenne nmporekaHus TOKa B LIETIH, COJIEpKalel KOHIEHCaToP.

Pacnipenenenne pa3sHOCTH TNOTEHUUAIOB (HANpsOKEHWs) TPU  MOCIEA0BATEIbHOM
COETMHEHUH KOHJICHCATOPOB.

UccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmoannwtit 31eKkmpuyecKuii mok.

Cuna Toka. [TocToSHHBIN TOK.

VYcnoBus  CyIIECTBOBAHUS IIOCTOSIHHOTO DJIEKTPUYECKOrO TOKa. VICTOUHMKM TOKa.
Hanpsoxenue U u 9J1C €.

3axoH OMa 11 yyacTKa LEIH.

DNEeKTpUYECKOE  CONPOTHBIICHHE.  3aBUCUMOCTb  COINPOTHUBIICHHS  OJHOPOJHOIO
MPOBOJAHMKA OT €ro JJIMHBI M IUIONIAJIM IMOMNEPEYHOro CEYeHHUs. YAENbHOE COIMpPOTUBIICHHE
BEILIECTBA.

[locnenoBarenpHOE, NapaJICNIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux nenei. [Ipasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MoIHOCTh 3MEKTpUYECKOro Toka. TenoBasi MOIIHOCTh, BbIJENIAEMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEEe COMNpPOTUBICHHWE WCTOYHMKA TOKa. 3akoH Oma I TOJIHOM
(3aMKHYTOI) 2JIEKTpUUYECKON 11er. MOIIHOCTh UCTOYHHUKA TOKa. KOopoTKoe 3aMbIkaHue.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.



TexHuueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK NIEKTPUIECKOU SHEPTHH.

Hemoncmpayuu.

W3mepenue cuibl TOKa U HaMPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPsOKEHUS IS PE3UCTOpPA, JIaMIIbI
HaKaJMBaHUS U CBETOAHOA.

3aBUCHUMOCTh COMPOTUBIICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOIIAIU
MIOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKa OT COINPOTUBIEHHS IIPU  IOCTOSIHHOM
HaIpsKECHUH.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMbplkaHHE TajlbBaHUUECKOI'O AJIEMEHTA M OLICHKA
BHYTPEHHETO CONPOTUBIICHUSI.

Crioco0bl coemMHEeHMS] ICTOYHUKOB Toka, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEX]Ty MOJIIOCAMU UCTOYHHKA TOKA OT CHIIBI TOKA
B IIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccnenoBanne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHHS TPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAaKaJIUBaHMSL.

YBenuueHue npenena u3MepeHus amrnepMerpa (BOJIbTMETPa).

N3mepenne D/IC 1 BHYTpEHHET0 CONPOTUBIICHUSI HICTOYHHUKA TOKA.

Uccnenosanue 3aBucumocty J/1C ranpBaHUYECKOr0 3JIEMEHTa OT BpEMEHHU P KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTU MOTEHIIMATIOB MEXKY MOJTIOCAMU UCTOYHMUKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunuix cpeoax.

DnexTpuyeckass MPOBOJAMMOCTb PA3IMYHBIX BEIIECTB. OIJEKTPOHHAs MPOBOJAUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINpPOTUBJICHHS  METAIJIOB  OT  TEMIIEpaTyphl.
CBepXIpoBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TMPHUMECHAs MPOBOJUMOCTb IOJYNPOBOJIHUKOB.
CoiicTBa p—n-nepexoa. [lonynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHUECKAs] AMCCOLMALMS. DJIEKTPOJIU3.
3axonbl Dapazest U1l IEKTPOIH3a.

DJIEKTpUYECKHil TOK B ra3zax. (CaMOCTOSITENbHBIA M HECAMOCTOSITEIBbHBIA pa3psi.
Paznuunbie TuIb caMocTosTeNbHOTO pa3psana. Momnusd. [Lazma.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHE: Ta30pa3psaHble JaMIlbl,
AJIEKTPOHHO-JIy4YeBasl TPyOKa, MOJYHPOBOJHUKOBBIE MPHOOPHI: IHOJ, TPAH3UCTOP, (HOTOIUO/,
CBETOJMOJI, TalbBaHWKA, paQUHUPOBAHHE MEIU, BBHIIIABKA AOMHUHUS, JJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE ANIEKTPOIUTOB.

3akoHsI 2nekTposin3a Dapases.

HckpoBoii pa3psii ¥ IPOBOAUMOCTH BO3yXa.



CpaBHEHHE IPOBOJUMOCTH METAIIJIOB U MOJYIPOBOIHUKOB.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Hab6mronenue anextpomusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMIPOTUBIIEHHS TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BONIBT-aMIIEPHON XapaKTEPUCTUKHU AUOAA.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl n3MepeHust GU3NYECKUX BEIUYHH C HCIIOJIb30BAaHUEM aHAIOTOBBIX U IU(PPOBBIX
U3MEPUTENbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  W3MEpeHuH  Qu3mueckux BenuuyuH. OlEeHKa TpaHull
MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (DU3UUIECKUX
BEJIMYMH, MPOBEpPKa MPENOKEHHBIX TUIOTe3 (BbIOOp M3 paboT, OMHCAHHBIX B TEMATUYECKUX
paznenax «Y4eHUYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM).

MexnpeamMerHbie CBA3H.

Nzyuenne kypca ¢puszuku yriay6nénHoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C YUETOM
COJZIEpKATENBHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, C6A3AHHbBIE C U3YUECHUEM MEMOO08 HAYUHO20 NOZHAHUA:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, (usmyueckas BeIMYMHA, 3aKOH, TEOpHsl, HaONIO/CHUE,
AKCIIEPUMEHT, MOJIETTUPOBaHHE, MOEIb, H3MEPEHUE, TOTPEITHOCTH U3MEPEHU, H3MEPUTEIbHbBIE
puoOopsI, UppoBas 1adopaTopus.

Mamemamuxka: penieHue CcuUcTeMbl ypaBHeHu#. JluneitHas ¢yHkums, mnapabona,
runepOoia, ux rpaduku 1 cBoiicta. Tpuronomerpuueckue GpyHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpH M HX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanndeckoe IBMKEHUE B )KMBOU mpupoje, nupdysus, ocMoc, TerooOMeH
KHUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKaloIled  Ccpelbl,  yTHIH3alUs
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKU «TEIJIOBOW» M SJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWUISIpHbBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B dKUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHe HaHOMAaTEPHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U
ra3oB, OJKUJKHE KpPUCTAJUIbl, OJJIEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs
JYCCOLMAINs, TalbBaHUKA, dJIEKTPOHHAS! MUKPOCKOIIUSI.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoz2usa: npeodbpazoBaHue ABMKEHUN C UCTIOIb30BaHUEM MEXaHU3MOB, YUET CYXOro U
KHUAKOTO TpPEHUST B TEXHHUKE, CTAaTHYECKHE KOHCTPYKIMHU (KPOHIUTEHH, pemérdyarble
KOHCTPYKIIMH), UCTIOJIH30BAaHHE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), OBUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XOJOIWIHHUK,
KOHAMIIMOHEDP, TEXHOJOTUU IIOJIyYEHUS COBPEMEHHBIX MAaTEpUaioB, B TOM  4YHCIE
HAaHOMATEepHaJloB, ¥  HAHOTEXHOJIOTMM,  JJIEKTpPOCTaTUYeCKas  3allluTa,  3a3eMJICHHUE
AIIEKTPONPUOOPOB, Ta30pa3PsIAHBIC JTAMITBI, TIOTYIPOBOIHIUKOBEIE IPHOOPHI, TaTbBAHUKA.

11 KIIACC



Paznen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie NMOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHuTHoe IoJie.
Bekrop marauTHOM nHAyKIMU. [[pUHIIMI Cyneprno3uiiui MarHUTHEIX Tosieil. JIMHuU MarHuTHOM
WHIYKITAH.

MarauTtHoe moje MpPOBOJHUKA C TOKOM (TPSMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBiI€HHE M MOAYJb. J[BI)KEHHE 3apsDKEeHHOW YacTHIbl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuisl JlopeHua.

MarnutHoe nosie B Beuiectse. deppomMarHeTHky, napa- U JuaMarHeTUKH.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpOJABUTATENh SKOOM, YCKOpHUTEIH
3JIEMEHTAPHBIX YaCTHULI.

emoncmpayuu.

KaptuHa nuHMIA WHAYKOIMM MarHATHOTO TIONS TOJOCOBOTO U MOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHUTHOW WHAYKUMU TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBO/IHMKA, KATYIIKH C TOKOM.

B3anmoneiicTBre IBYX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINATA.

HaGmoienue nBrkeHus my4yka JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI AeHCTBUS HIIEKTPOM3MEPUTENHFHOTO TPUOOPAa MATHUTOAIEKTPHYECKONW CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKkym.

HccnenoBanre MarHUTHOTO TOJIsE TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (eppOMarHeTHKOB.

HccnenoBanue neiicTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HAa OCHOBE M3MEPEHHUSI CHIIbI AMIIepa.

Tema 5. dnexkmpomazHumnan uHOYKYus.

SIBneHue aneKTpoMarHuTHOW MHAYKIMH. IloTok BekTOopa marHuTHOW mHAykuuu. JD/1C
MHAYKIMU. 3aKOH B3JEKTPOMarHuTHOM uHaykuuu Papanes. BuxpeBoe snekTpuueckoe MoJe.
Toxu dyko.

O/IC nHayKIIMK B IPOBOJAHUKE, JBMKYIIEMCS B OJTHOPOJHOM MarHUTHOM II0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymika HMHAYKTMBHOCTM B LEMUM MOCTOSHHOTO ToOKa. SBieHue
camouHaykiuu. DJIC caMOMHAYKIIWH.

DHeprusi MarHUTHOTO MOJISl KATYIIKA C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECChl: HMHAYKLUMOHHAS I€Yb,
COJICHOW]I, 3alllUTa OT IEKTPU3ALUHU TeJl IPHU JBUKEHUHM B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habumoienue siBieHus 31eKTpOMarHuTHOM WHIYKIIMH.



UccnenoBanue 3aBucumoctd DJIC MHAYKUIMU OT CKOPOCTH HW3MEHEHUSI MAarHUTHOTO
IMOTOKA.

IIpaBuno JleHna.

[Tamenne MarauTa B alFIOMAHHAEBON (METHOW) TpyOe.

SBneHue caMOMHTYKITUH.

Uccnenoanue 3aBucumoctu IIC caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS CUJIbl TOKA B
LICTTH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHAYKIIUH.

Ornpenenenre HHIYKIUHA BUXPEBOTO MarHUTHOTO TIOJIA.

UccnenoBanue siBneHUs CAMOUHIYKITUH.

COopka MoIeNH IIEKTPOMAarHUTHOTO TeHEepaTopa.

Paznen 5. Koiedanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyiedanus.

KoneobarensHasg cucrema. CBOOOIHBIE KOJIEOAHHUS.

lapmonnueckue  koneOanms. KuHemaTmueckoe © — JAWHAMHUYECKOE  ONHCAHUE.
DHepreTM4eckoe  ONUCaHue (3aKOH  COXPAaHEHHMs] MEXaHMYeCKOW sHepruu). BbiBojg
TUHAMUYECKOTO  OINMMCAaHUA TapMOHMYECKUX KoJeOaHW H3 UX DHEPreTHYECKOTO U
KUHEMATHYECKOTO OIHMCAHMSL.

AmMrutyna u ¢asza xosnebanuii. CBS3b aMIUTUTYIbI KOJEOAHUH WCXOTHON BEITUYHHBI C
aMIUIUTYy1aMU Kosie0aHHi €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u yactota konebanuit. [lepro ManbIx CBOOOAHBIX KOJIEOaHUI MAaTEMATHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KOJIeOaHUH IPYKUHHOTO MassTHHUKA.

[lonsatne o 3aryxarommx KojeOaHWsX. BoiHyxnaeHHbsle kojeOaHus. Pe3onanc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJOTUYECKHE IPOIECChI: METPOHOM, YacChl, KayelH,
MY3bIKQJIBHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch K0nedaTeIbHOr0 ABHKEHNUS.

Habmoienne He3aBUCUMOCTH TIEpHOa MaJIbIX KOJIeOaHHi rpy3a Ha HUTH OT aMILUTUTYIbI.

HccnenoBanue 3aTyxarwmux KoiueOaHW W 3aBUCHMOCTH TIEPHOJIa CBOOOTHBIX KOJICOAHMIMA
OT CONPOTHUBIICHHUS.

HccnenoBanne konebaHwii Tpy3a Ha MAacCHBHOW MPYXUHE C IENbI0 (OPMUPOBAHUS
NpeCTaBICHN 00 HaeaTbHON MOJIENTH TPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUX rpy3a Ha MpYKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Hab6mronenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

N3mepenne neproaa cBOOOIHBIX KOJICOAHUI HUTSHOTO M MPYKUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKECHUS TENa B X0JI€ KOJICOAHHIA HA YIIPYTOM MOABECE.

N3yuenune NBUKEHUS HUTIHOTO MAsITHHUKA.

[TpeoOpazoBaHre YHEPTHH B MPYKUHHOM MasTHUKE.

HccnenoBanme yObIBaHUS aMIUTATYIBI 3aTyXAIONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Tema 2. Inexmpomaznumnsle Konedanusi.



Konebatenbubiii koHTYp. CBOOOJHBIC SJICKTPOMATHUTHBIE KOJIGOAHHSI B HICATBHOM
konebatenbHOM KoHType. @opmyna Tomcona. Csizb aMIUIMTYIBI 3apsiia KOHAEHcaTopa ¢
aMIUTUTYJIOM CHJIBI TOKa B KOJ€0aTeTbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUHU B UI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromuye DJJICKTPOMarHUTHBIE KojeOaHws. BbIHyXICHHBIE 3JIEKTPOMarHUTHBIC
KoJIeOaHwmsl.

[lepeMeHHbII TOK. MOIIHOCTh NEPEMEHHOrO0 TOKA. AMIUIUTYIHOE M JIEUCTBYIOIIEE
3HAYEHHE CHUJIbI TOKA U HAIMIPSDKEHUS MPU PA3IUYHON (popMe 3aBUCUMOCTH NMEPEMEHHOTO TOKA OT
BPEMEHHU.

CuHycouaaJIbHBIA TIEPEMEHHBIA TOK. Pe3ncTop, KOHAEHCATOp M KaTyIKa WHIYKTUBHOCTH
B LIENU CUHYCOMJIAJIbHOTO IEPEMEHHOIO TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

Nneansubiii Tpancdopmarop. [IponsBoacTBo, nmepenada U moTpedaeHrue AIECKTPUIESCKOM
SHEPTHH.

DKOJIOTUYECKHE PUCKH IPU MPOU3BOJCTBE ANEKTpo3Hepruu. KyiabTypa ucnosib30BaHUs
3IIEKTPOIHEPTUH B TIOBCEHEBHOM JKU3HU.

TexHU4YecKrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: JJIEKTPUUYECKHM 3BOHOK,
TeHEPATOp MEPEMEHHOI0 TOKA, TUHUU JIEKTpOoIepeaay.

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUSI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.

OcnuIorpaMMsbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['enepaTop He3aTyXaroIUX dJEKTPOMArHUTHBIX KOJIeOaHui.

Mopenb 37eKTpOMarHuTHOI'O TeHepaTopa.

BeIHYKIeHHBIE CHHYCOUIATbHBIE KOJICOaHMsI.

Pesuctop, karynika MHIYKTUBHOCTH U KOHJEHCATOP B LIETIH MIEPEMEHHOTO TOKA.

Pe3onanc mpu mocienoBaTebHOM COSAMHEHUH PE3UCTOpA, KATYIIKHM HWHAYKTUBHOCTH H
KOHJICHCATOpA.

YCTpoiCTBO ¥ IPUHITUTT ACHCTBUS TpaHChopMarTopa.

Mogens TMHUA 3JIEKTPOIIePEIayuH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMEeHHOr0 TOKa YEPE3 IMOCIEN0BATEIBbHO COEAUHEHHBIE KOHAEHCATOD,
KaTyLIKy U PE3UCTOP.

HaGmronenue 3eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanme pabOThl NICTOYHUKOB CBETA B IICTTH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHDL.

MexaHnudeckrue BOJIHBI, YCIOBHSI HMX pacmpoctpaHeHus. [lomepednple W TpOJOJbHBIE
BOoJHBL. [lepron, ckOpocTh pacnpocTpaHeHUs M JJIMHA BOJIHBIL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpa)keHue, mperoMiieHne, nHTepdepeHus u Tudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHUE OKPYKAIOLIEN CPEbI.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS W3IIYYCHHS 3JIEKTPOMArHUTHBIX BOJIH. B3ammuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMarHUTHOU BOJTHE.

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTpPA)X€HUE, IPEIOMIICHHE, MOJSpU3aLINS,
uHTepdepeHus u qudpaxus.



[lIxana 251eKTPOMAarHUTHBIX BOJIH. IIpUMEHEHUE RJIEKTPOMATHUTHBIX BOJIH B TEXHHMKE M
ObITY.

[IpuHIMIIBI paIuOCBA3H U TelIeBUICHU. Pagronokanusi.

DJIEKTPOMAarHuTHOE 3arpsA3HEHUE OKPY>KalOIIEe Cpeibl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paguonpuéMHMK, TeJeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKoBas
JUAarHOCTHKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHNE TONEPEUHbIX U MPOJOIBHBIX BOJIH.

KoneOmromeecs Te10 Kak UCTOUHUK 3BYKa.

3aBHCUMOCTH JIJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHH.

HabmroneHue oTpakxeHus ¥ MpeJoMIICHNsT MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMQpakiiuy MeXaHM4eCKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBolicTBa yIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmnronenue cCBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUTUTYAOH M 4YacTOTOU
KoJileOaHui.

HccnenoBanne  CBOWCTB — AJIEKTPOMAarHMTHBIX — BOJIH:  OTPa)K€HHE, IPEJIOMIICHUE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.

O6napyxeHnue nH(YPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3y4enne pacipocTpaHEHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacIpoCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera. ToueuHslid
HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKkOHbl OTpakeHHs cBeTa. [locTpoeHne H300pake€HUIl B IUIOCKOM
3epkaiie. Chepudeckue 3epkaa.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesomiieHus. OTHOCUTENBHBIM IOKa3arenb NpenoMicHHus. IIoCTOSHCTBO 4acTOTBI cBeTa U
COOTHOUICHHWE JJIMH BOJH IIPHU IEPEX0JE MOHOXPOMATHYECKOIO CBETA YEpe3 TPaHMIly pasfielia
JBYX ONTUYECKUX CPEN.

Xon nyueit B mpusme. ucnepcus ceera. CoxkHbli coctaB Oenoro cera. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yros MoIHOro BHYTPEHHETO OTPasKEeHUSI.

Cobupatonie u pacceuBaromive JUH3bL. ToHKas auH3a. OKYCHOE pACCTOSIHHME U
ONTHYECKasi CHJIa TOHKOW JIMH3BI. 3aBUCHUMOCTh (DOKYCHOT'O PACCTOSIHHSI TOHKOW ChepudecKoit
JIUH3BI OT €€ FeOMETPUU U OTHOCUTEILHOTO MOKa3aTesl MPeIoMIICHUS.

@dopmyJiia TOHKOM JIMH3BL. Y BEIIMUEHUE, 1aBAEMOE JIMH30M.

Xon my4a, NpOIIEAIIEro JUH3Y MO/ IPOU3BOJIBHBIM YIVIOM K €€ INIaBHOM ONITUYECKOM OCH.
[Toctpoenne M300paxeHUH TOUKM U OTpe3Ka MPSAMON B COOMPAIOIIUX M PACCEUBAIOIINX JTMH3AX
U UX CUCTEMAX.

Onrtuyeckue npudbopsl. Paspemaromnias cnocoOHOCTh. 113 Kak onTrdeckas cucremMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass onrtuka. HWuTtepdepenmus cBeta. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaOMIO/IEHUS MAaKCUMyMOB W MHUHHUMYMOB B HHTep(EpEHIIMOHHOM KapTHHE OT JABYX
KOTE€pPEHTHBIX UCTOYHUKOB. [Ipumeps! kitaccuyeckux MHTEP(PEPEHIINOHHBIX CXEM.



Hudpakmus ceta. [IudpakumonHas pemérka. YciaoBue HAOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMATUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHnueckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyla, MEePHUCKOI,
¢doToanmapaT, MHUKpPOCKOI, NPOEKIUOHHBIM amnmapar, MNPOCBETICHHE ONTHUKH, BOJOKOHHAS
OTTHKA, AU(PPAKIIMOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeoMIIEHUs CBETA.

Habutoienue noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Y€PE3 MIIOCKONAPAIIJIENIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mopenn MEKpPOCKOIIa, TEIECKONa.

Habmonenue narepdepeHnnun ceera.

HaOmronenre nBETOB TOHKHUX IUIEHOK.

Habmronenue nudpakuuu cera.

N3ydenune qudpakiinOHHON PEIIETKH.

HaGmronenue audpakiinoHHOTO CIIEKTpa.

HabGmronenue aucnepcun cera.

Habmoienue nonsipuzanuu cBera.

[IprmeHeHre noaspOrIOB ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym.

N3mepenne nokazartens IpeioMICHHUS CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHSI OT BEIECTBA (Ha MPHUMEpE KUIKUX
JIUH3).

N3mepenne GpOKyCHOTO pacCTOSIHHS PACCEUBAIOIINX JIFH3.

[Tonmyuyenune n300paxeHNs B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.

[Tomydenue nzo0paxeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TeneCKONMUECKUX CHCTEM.

Hab6monenue nudpakuuu, nHTEphEepeHIINN U TONSIPU3AIIH CBETA.

N3yueHune nossipusaluy cBeTa, OTPAXEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuenne naTepdepeHIy Ja3epHOro U3TYUESHUS Ha IBYX LIEIISX.

HaGmoienue nucnepcuu.

HaGmronenue u uccnenoBanue qudpakiiMOHHOTO CIIEKTPA.

N3mepeHne NJIMHBI CBETOBOM BOJIHBI.

[Tomydenue cekTpa U3My4eHUsl CBETOAMO 1A TPU MOMOUTH TU(PAKIIMOHHON PEeIIETKH.

Paspnen 6. OcHOBBI crieMAJILHON TEOPUH OTHOCUTEJIBHOCTH.

['paHuibl IPUMEHMMOCTH KJIACCUYECKOW MeXaHukH. llocTynaTel crnenuanbHON TEOpHUH
OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBasi.  IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUUMHHOCTU. OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJIEHHME BPEMEHUM U COKpallCHHE
JUIAHBI.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTUIIBL.

CBsI3b MacChl C SHEPTUEH U UMITYJILCOM PESITUBUCTCKON YaCTULIBI. DHEPTHS MTOKOS.

TexHuyeckue YCTpPONCTBA M TEXHOJOTHMYECKHE MPOLECChl: CIYTHUKOBBIE NPUEMHHKH,
YCKOPHUTEIH 3apsyKEHHBIX YaCTHLL.



YdeHnuecKuit 3KCIIepUMEHT, Ja0opaTopHbIe paboThl, MPAKTUKYM.

Omnpenenenne UMITyJIbCa W SHEPTHH PEISATHBHCTCKUX YacTHIl (TI0 ¢oTorpadusiMm TPeKoB
3apsKEHHBIX YaCTHIl B MATHUTHOM II0JIE).

Pasznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyaapHuo-60aH06801 Oyaausm.

PaBHOBecHOE TemoBoe wu3MydYeHHE (M3TydeHHE aOCONIOTHO UEPHOrO Tena). 3aKOoH
cMerenns Buna. ['unoresa [linanka o kBaHTax.

@OTOHBI. DHEPIUs U UMITYJIC (POTOHA.

®otorddext. Onpitel A. I'. Croneroa. 3akoHsl Gporodddekra. YpaBHeHre DWHIITEHHA
s horordderra. «KpacHas rpanunay Gorodaddexra.

JlaBneHnne cBera (B YAaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO MOTJIOIIAIONIYIO H
a0CoJI0THO oTpaxaromryto moBepxHocts). OmeiThel [1. H. JleGenena.

BonnoBeie cBoiictBa yactun. Bomnbl ne bpoia. JliimHa BonHBI ne bpoisid n pazMepsl
o0nacTi  JOKaNW3alMW  JBWXKYyHIecss  yacTuibl.  KoOpmycKylspHO-BOJHOBOM  Jyaslu3M.
Judpakius 3JeKTPOHOB Ha KpUCTAIIIaX.

Cnenuduka n3mepenuit B Mukpomupe. CooTHoIeHus: Heonpeaenénnocreit I eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJOTHUECKUE MPOILECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
¢dboTonaTunK, TYHHEIBHBI MHKPOCKOII, COJIHEYHAs OaTapesi, CBETOINO/I.

Hemoncmpayuu.

®dotor¢h(PexT Ha YyCTAaHOBKE C IMHKOBOM TIIIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO POTOdPdeKTa.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHHSI TOTYHIPOBOAHUKOB OT OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKkym.

HccnenoBanue potopesucropa.

N3mepenne nmoctosiHHO# [1nanka Ha ocHOBe uccnenoBanus horodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMOJ OT HAIPSKCHMUS.

Tema 2. Duzuxka amoma.

OnbITHI 110 HCCNEAOBAaHUIO CTpOeHUs aToMa. [Inanerapuas mozaens atoma Pezepdopaa.

[Tocrynatel bopa. M3nyyenue u morjoiieHre (OTOHOB IMPH MEpPEXoie aromMa C OJHOTO
YPOBHS S3HEPTUU Ha APYTOU.

Bunel ciektpoB. CekTp ypoBHEHN 3HEpPruu aToMa BOAOpOAa.

CrioHTaHHOE M BRIHYXKIEHHOE M3TyueHue ceerta. Jlazep.

TexHu4yecKue yCTpOMCTBA M TEXHOJOTHMYECKHWE TIPOLIECCHI: CIEKTPaJIbHBIA aHAIN3
(cmexkTpockor), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pezepdopaa.

Habmoienue nuHeivaThiX CEKTPOB.

YCTpoUCTBO U AEHCTBHE CYETYMKA HOHU3UPYIOLIUX YACTHLL.

Onpenenenre JJIMHBL BOJIHBI JIA3€PHOTO U3JIYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HabGnronenue nuHeiuaToro crekrpa.

HccnenoBanue cnekrpa pa3peKeHHOr0 aTOMapHOIO BOJOPOJA U U3MEPEHUE MOCTOSHHOMN
PunGepra.

Tema 3. @uszuka amomnozo A0pa u 3j1eMeHmMaApPHbIX YACHUY,.



Hyxnonnas mozens snapa ['eiizenOepra—MBanenko. 3apsn siipa. MaccoBoe yucio siapa.
N3otomsl.

PagnoaktuBHOCTB. Anba-pacnaj. DIEeKTPOHHBINH W MO3UTPOHHBIN Oera-pacmana. ['amma-
U3ITy4EHHUE.

3aKkOH paJuoOaKTUBHOIO pacnaaa. PaamoakTuBHBIE H30TONBI B mpupose. CBoiicTBa
MOHM3UPYIOUIETO  W3IydyeHus. DBinsHue pagvoOakTUBHOCTM HAa  JKUBBIE  OpPIaHU3MBI.
EcrectBenHsbli poH nznyuenus. Jlozumerpus.

DOHeprus CBA3M HYKIIOHOB B sizipe. SnepHble cuibl. JledekT Macchl spa.

Snepubie peakiuu. JleneHue U cuHTE3 sAAep. SnpepHble peakTopbl. [IpoGiembl
YOPaBIsEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOIMUECKHE acleKThl pa3BUTUS  sIEpHOMU
JHEPIeTUKH.

MeTobl pETUCTPALIAN U UCCIIEIOBAHNS SJIEMEHTAPHBIX YACTHII.

@yH/IaMEeHTAIIBHBIE B3aUMOJECUCTBU. bapuoHbl, Me30HbI U JienToHbl. [Ipencrasienue o
CrannaptHoi Mozaenu. KBapk-TitooHHast MOZAEIb aJpOHOB.

®usuka 3a npenenamu CtangapTHod mojenu. TEMHas Matepust U TEMHas SDHEPIHsL.

EnuHcTBO DM3mueckoil KapTHUHBI MUPA.

TexHUYecKne yCTpOMCTBA U TEXHOJIOTMYECKHUE IMPOLECCHI: JO3UMETpP, KaMepa BuibcoHa,
SJIEPHBI  pEaKTop, TEPMOSJAEPHBIM peakTop, aToMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomoi, npaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM ¢oTorpadusim).

VccnenoBanue paJuoakTUBHOTO (DOHA C MUCMIOIb30BAaHUEM J1I03UMETpA.

W3ydenue nornomeHus 0eTa-4acTul] aTFOMUHHUEM.

Paznea 8. DiieMeHTBI AaCTPOHOMHUM M ACTPOPU3UKH.

Oranel pa3BuTus acTpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE 3HAYECHHE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (HM3MKH JJIsI OOBSICHEHHS TPHPOJIBI KOCMHUYECKUX
0OBEKTOB.

MeToapl acTpOHOMMYECKHX HCCIeNOBaHUNA. (COBpPEMEHHBIE ONTUYECKUE TEJIECKOIIBI,
paanoTeNIeCcKOIbl, BHEATMOC(EpHasi aCTPOHOMHUSI.

Bun 3Bé3aHoro Heba. Co3Besaust, spKue 3BE3/bI, MIAHEThI, UX BUAUMOE JABH)KEHHE.

Conneunas cucrema.

Connne. ConHeunast akTUBHOCTh. McTounuk snepruu ComHila v 3BE3/1.

3BE31pI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMmma «CHEKTpajbHBIA Kjacc —
CBETHUMOCTB». 3BE3/Ibl TJIABHOM MOCIEA0BATENBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY IS
3BE€37 IUVIABHOM  IOcle[oBaTelbHOCTH. BHyTpenHee crpoeHune 3BE3a. CoBpeMEHHBIE
IIPEJICTaBICHUS O IIPOMCXOKIEHUH U 3BOMONMHY CoJHIA U 3BE3]. DTallbl )KU3HU 3BE3NL.

Muneunsiii [IyTe — Hama ["anaktuka. [lonoxenue u nuxenne ConHua B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwst
Bbonpuioro B3peiBa. PennkroBoe usinydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewénnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniwoenus.

HaGOmonenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIOJIB30BaHUEM
KOMIIBIOTEPHBIX ~MPWIOKEHUH JJI1  ONpeAeseHUs] TOJIOKEHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOTO NOJyIIApHs U SIPKUE 3BE3IBI.



HaGmonenus B Teneckon JIyHsl, TIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTICHUH.

Pu3nyecKuil NPaKTHKYM.

CriocoOb1 n3mMepeHust (U3NIECKUX BEIWYHH C HCIIOIB30BaHUEM aHAJIOTOBBIX M IIH(PPOBBIX
M3MEPUTENbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  MOTPEIIHOCTH  H3MepeHuil  ¢u3ndyeckux BenuuuH. OleHKa TpaHUI]
MOIPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHM, WCCIEOBAaHUM 3aBHUCHUMOCTEH  (PU3MUECKHX
BEJIMYMH, MPOBEpKa IMPeIOKEHHBIX TUIOoTe3 (BBIOOp M3 PabdOT, OMMCAHHBIX B TEMATUYECKHX
paszzenax «Y4eHHUECKUi KCIIEPUMEHT, Ja00paToOpHbIe paboThl, MPAKTUKYM»).

O0o0maroniee noBTOpeHUeE.

O6oOmenne ¥ cUCTeMaTH3alMsg  COJEpXKaHMSA  pa3leoB  Kypca «MexaHHKay,
«MonekynsipHas ¢u3MKa U TEPMOAMHAMUKa», «INeKTpoAuHaMuKa», «KoneGaHus U BOJIHBI,
«OCHOBBI  CHIEIIMANIBHOM Teopuu OTHOCHUTEIbHOCTHY, «KBaHTOBast ¢usukay, «IeMeHTHI
ACTPOHOMUU U aCTPOPUUKIY.

Ponp ¢u3ukum U acTpOHOMUM B SKOHOMHMYECKOHM, TEXHOJOTHMUYECKOH, COIMATbHON U
THYECKON cdepax NeATETbHOCTH YeJIOBEKa, pojib M MecTo (U3UKM M aCTPOHOMHMU B
COBPEMEHHOW HAyyHOW KapTHMHE MHUpPA, 3HAYEHHE OIUCATEJIBHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENTFHON U MPOTHOCTUYECKON (QYHKINH (HU3NIECKON TEOpHH, PONIb (PU3HUECKON TEOPHH
B ()OPMUPOBAHUU TIPEJICTABICHUA O (PU3NICCKON KApTUHE MHPA, MECTO (PU3UICCKOU KAPTHUHBI
MUpa B 0011IeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUHN O IPUPOJIE.

MexnpeameTrHblie CBSI3H.

Nzyuenne kypca ¢usuku yriyon€HHoro ypoBHs B 11 kiacce oCylIecTBIsIeTCS ¢ YYETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpaduy U TEXHOJIOTHH.

Mesicnpedmemmuvie nonamus, C6A3aHHbBIE C UIYUEHUEM MEMOO008 HAYUHO20 NO3ZHAHUA:
sBJICHUE, Hay4yHbId (pakT, rumoresa, (usnueckas BeIMYUHA, 3aKOH, TEOpHsl, HaONIOJEHUE,
AKCIIEPUMEHT, MOJIEIMPOBaHHUE, MOJIEIb, U3MEPEHNE, IOTPEITHOCTH NU3MEPEHU, N3MEPUTEIbHbIE
npuOopsI, ppoBas TadopaTopus.

Mamemamuka: penieHue CUCTEMBbl ypaBHEHHH. TpuUroHoMmerpuueckue (QpyHKIHUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpbl M uX
MPOEKIIMM Ha OCU KOOpAHMHAT, CIOXKEHHE BEKTOpOB. [Ipom3BojHBIE 37€MEHTApPHBIX (YHKIIHI.
[Tpu3Haku mogo0us TPEYTrOJILHUKOB, ONpeieIeHN e TUIOMIAAN TUIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nexTpuyeckue SBICHHUS B JKUBOM INpHpojie, KojeOaTeNbHbIe IBIKEHUS B
KUBOM  IpHUpoJe,  DSKOJOTMYECKHE  PHUCKM  MpU  MPOU3BOJACTBE  DIIEKTPOIHEPIHUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKpY)KAIOIIEeH Cpelbl, YyJIbTpa3ByKoOBas JUArHOCTHKA B
MEJULMHE, ONTUYECKHUE SIBJICHUS B )KUBOW MTPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MEeXaHHU3Mbl 00pa30BaHMs KPUCTATNINYECKON PEMIETKH, CIIEKTPATbHBIN aHaH3.

TI'eozpaghua: MarHUTHBIE TIONIOCA 3€MIIH, 3aJIeKH MarHUTHBIX Py, (HOTOCHEMKA 3eMHOU
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: IpUMEHEHUE MTOCTOSHHBIX MAarHUTOB, AIEKTPOMArHUTOB, JIEKTPOJIBUTaTEINb
SxoOu, reHepaTOp NEPEMEHHOro0 TOKa, WHIAYKIWOHHAs I€4yb, JIMHUU JJIEKTporepesaad,
AIIEKTPOABHUTATENb, paxap, PaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
YAbTPa3ByKOBas JMArHOCTMKAa B TEXHHUKE, IPOCKIUOHHBIM ammapar, BOJOKOHHAs ONTHKA,
cojiHeuHasi OaTapes, CIlyTHUKOBBIE PUEMHUKY, JI€pPHAs SHEPTeTUKA U IKOJIOTUYECKUE aCTIEKTHI
€€ pa3BUTH.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOTPAMMBI 10 ®U3UKE HA YPOBHE
CPEJTHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpeamera «PHU3UKay JOJKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTbCS CHOPMUPOBAHHON BHYTpeHHEH
NO3ULIMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, NO3UTUBHBIX BHYTPEHHHUX YOSKICHUH,
COOTBETCTBYIOIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBa, PACIIMPEHNE KUZHEHHOTO
OMbITa U ONBITA JESATEIBHOCTH B NPOLIECCE PEATU3ALUU OCHOBHBIX HAIPaBJIECHUI BOCIHUTATEIBHON
JEATENIBHOCTH, B TOM YHUCJIE B YACTH:

I'pak1aHCKOro BOCIMTAHMUSA:

e CchOpPMHPOBAHHOCTh TPAXKIAHCKOW MO3MLIMK  OOyyaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJI€HA POCCUNCKOro OOIIEeCTBA;

® [PUHATHE TPATUIMOHHBIX OOIIEUYEIIOBEUECKUX T'YMAaHUCTUYECKHX M JIEMOKpPATHUECKUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpECax Ipa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYTPaBJIECHUH B 00pa30BaTeIbHON OpraHU3aliy;

¢ yMEHHME B3aUMOJEHCTBOBaTh C COLUAIBHBIMH HHCTUTYyTaMHM B COOTBETCTBUM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

® TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIHMTAHUS:

e c(hopMHPOBAHHOCTH POCCUICKOM Ipa’KIaHCKOW HIEHTUYHOCTH, TAaTPUOTU3MA;

® [IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHSIM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCHUTAHUSA:

e chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHYECKOTO TIOBEACHUS;

® CrHOCOOHOCTh OLEHMBATh CUTYAlMIO M NPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM YHCJIE B AEITEIbHOCTH YUEHOTO;

® 0CO3HaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOHUMBOrO Oy IyIIero.

3CTETHYECKOr0 BOCIIMTAHUS:

® SCTETMYECKOE OTHOIICHHE K MUPY, BKJIIOUasl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
(bu3HIecKoi HayKe.

TPYAOBOr0 BOCIIMTAHUS:

e JuHTEpEC K pa3iMyHbIM chepaM Npo(ecCHOHANIBHOM AEATENBHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccun 1 peaau30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbI;

® TOTOBHOCTHh M CIIOCOOHOCTHh K OOpa30BaHUIO M caMOOOpa30oBaHUIO B 00yacTH (PU3MKH Ha
IIPOTSKEHUH BCEH KU3HU.

IKOJIOTMYECKOr0 BOCTIMTAHUS:

e CchOpPMHPOBAHHOCTh SKOJOTUYECKON KyJbTYphbl, OCO3HAaHHE TIJ00AJBHOIO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

¢ I[IJAaHUPOBAaHUE M OCYIIECTBICHHUE ACUCTBUH B OKPY)KAIOIIEH CpEele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;



paciiup€HUC OIblTa JCATCIbHOCTHU 9KOJIOTHYEeCKOM HaIpaBJICHHOCTH Ha OCHOBC
HMEIOIIUXCS 3HAaHUH 110 (I)I/I3I/IKC.

IHEHHOCTH HAYIHOI'0 IMO3HAHUS:

C()OPMHPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3UYECKON HAYKH;

OCO3HaHUE LIEHHOCTHU HaYYHOMU NIeATEIbHOCTH, TOTOBHOCTh B MpOLECCe N3YUEHUS (UBHUKU
OCYILECTBIIATh NMPOEKTHYIO U HUCCIENOBATEIbCKYIO NESITEIbHOCTh WHAMBUIYATbHO U B
rpymnrie.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIe eiicTBUS
ba3oBbie Jiornueckmne 1eMCTBUSA:

CaMOCTOSITENTLHO (DOPMYyNTUPOBaTh M aKTyalU3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIpEAEIATH LENIN ACSITEIbHOCTH, 3a7aBaTh IAPAMETPbl U KPUTEPUN UX TOCTUKEHHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMbIX (PU3NYECKUX SIBICHUSIX;
pa3pabaTbIBaTh IJIaH peleHHs MPOOJIeMBbl ¢ YUETOM aHAIN3a UMEIOIUXCS MaTepUabHbIX
1 HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATECIBHOCTb, OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LIEIM,
OLIEHMBATh PUCKH MOCJIEICTBUN AESITEIbHOCTH;

KOOP/IMHUPOBAaTh M BBINOJHATH pPAOOTYy B YCIOBHSX pEabHOIO, BHUPTYaJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIIUIEHUE NTPH PEILICHUN KU3HEHHBIX NPO0IIEM.

ba3oBble ucciaenoBaTeabCKUe AeiicCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMU MOHSATHUSAMU U METOAAMH (U3UYCCKOU
HayKH;

BJIQJICTh HABBIKAMH y4E€OHO-HCCIICIOBATEILCKON U TPOSKTHOM ACSITETLHOCTH B O0JIACTH
(GU3HKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIHBHOMY TTOMCKY METOJIOB PEIICHHUS
3a7a4 (PU3UUECKOTO COMCPIKAHUS, TPUMEHEHUIO PA3JIMYHBIX METO/IOB MIO3HAHMS,

BJIQJICTh BHJIAMHU JCSATEIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETaIlnH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CHUTYaIUsIX, B TOM YHCIE MPH
CO3/IaHUU YYEOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISATh TPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJU3WPOBATh 3a7ady, BBIJABUTATH
THIIOTE3y €€ PelICHHUs, HaXOJIUTh apryMEHTHI JIJIs JOKa3aTelIbCTBA CBOMX YTBEPIKICHUH,
3aJjaBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHATM3UPOBATh TIONYYCHHBIE B XOJAE PpCHICHUS 3aJaud pe3yJbTaTbl, KPUTUYCCKU
OILICHUBATH UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIIMPOBATH COOCTBEHHBIC 3a/ladl B 0OpA30BATEIBHOW NEATCIHHOCTH, B
TOM YHUCIIE TIPH U3YUYSHUH (PU3UKU;

J1aBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBAThH TIPUOOPETEHHBIH OTIBIT,

YMETh MIEPEHOCUTD 3HAHUSI 10 (PU3HMKE B MPAKTUYCCKYIO 001aCTh )KU3HEACATEIILHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJyIaraTh OPUTHHAIBHBIE TIOJIXObI U PEIICHHUS,



CTaBHUTb HpO6HCMBI " 3a1a4u, JOITYyCKArIIHUE aJIbTCPHATUBHBLIC PCIICHUSA.

Pa6ora ¢ undopmanmeii:

BJIaJIeTh HABbIKAMH IOJIyuYeHHUs] HHOopMaru (pU3NYECKOro CoJepKaHus U3 UCTOYHMKOB
pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILECTBJISTh IOWUCK, AaHAIU3, CUCTEMaTHU3alUI0 U
MHTEPIPETANNIO HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MIPE/ICTaBICHHS,

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMALINH;

HCIOJIb30BaTh CpelICcTBa HH(GOPMALMOHHBIX M KOMMYHHUKAllMOHHBIX TEXHOJOTUH B
pelIeHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 33]1a4 C COOJII0JCHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHMEHBI, pecypcocOepekeHHUs,
MPAaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH;

co3/laBaTh TEKCThl (DU3MYECKOIO COJAEPKAaHUs B paszIMuHbIX (opMmMaTax ¢ ydETOM
Ha3HaueHUs HMH(OpPMAIMK M 1LEJIeBOM ayJUTOpUH, BBIOMpas ONTHUMAJIbHYIO (opmy
IIPEJICTaBJICHNS U BU3yaIU3allH1.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble JelcTBHUA:

OCYILECTBIATH OOILIEHHE Ha YpOKaX (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;
pacro3HaBaTh MPEANOChIIKA KOHOIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHHS] C HUCIOJIb30BAaHHUEM S3BIKOBBIX
CPEeICTB;

MMOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIMBUAYATbHON pabOTHI;
BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX IEHCTBHMI ¢ y4€TOM OOLIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€HA KOJUIEKTHUBA;

MPUHUMATh IIeTM COBMECTHOW JeATeIbHOCTH, OpPraHU30BBIBATb U KOOPAUHHPOBATH
NEUCTBUS IO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JIEHCTBUM, PACIIPENEIATh PO C YUETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KaueCTBO CBOETO BKJIAJA U KAXKJAOTO yYaCTHHKA KOMaH/bl B OOLIMHA pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE NPOEKTHI, OLCHMBATh MJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBIATh IIO3UTHUBHOE CTPATETMYECKOE TIIOBEJEHUE B pPa3jIMUYHBIX CHUTYyalMsX,
IIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh NMHUIIMATHBHBIM.

PeryisiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbBIE /IeiicTBUSA
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEIFHOCTh B 00JacTH (U3UKU H
ACTPOHOMUH, BBISBIISTH MTPOOJIEMBI, CTABUTHh M (JOPMYITHPOBATH COOCTBEHHBIC 3a1a4H,
CaMOCTOSITEJIPHO COCTaBJIATh IUIAH PELIEHMs PACUETHBIX M KAyECTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHSI MPAKTUYECKONH paboThl ¢ YYETOM HMMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIITOYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEeHUN;

JieNiaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

crocobcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIHH B obnactu (HU3HKH,
MTOCTOSTHHO TTOBBITIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.



CaMOKOHTPOJIb, SMOIIHOHAILHbIN HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHWBATH
COOTBETCTBHE PE3YJILTATOB LIETAM;

BJIa/IE€Th HaBBIKAMU TO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX TEHCTBUI
Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUMN;

MCIOJIb30BaTh MPUEMBI pe(IeKCUH JIJIsl OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLECHUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;
[IPUHUMATh MOTUBBI U ApIYMEHTHI JPYTUX IIPU aHAIU3€E PE3YJILTATOB IEATEIbHOCTH;
IPUHUMATH ce0s, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAJIU3€ PE3YJIbTATOB IEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPaABO APYTUX Ha OMINOKH.

B mporiecce AOCTHXEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE ISl YPOBHSA
cpenHero obmiero oOpa3zoBaHus y 00y4arOIIUXCsl COBEPIICHCTBYETCS IMOLIMOHANBHBIM HHTEIIEKT,
npernonararomui copMupoBaHHOCTb:

CaMOCO3HAHUs, BKIIOUYAIOILIEr0 CIIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSIHHE,
BUJICTh HANpPAaBJICHUs Pa3BUTHs COOCTBEHHOI SMOLIMOHATIBLHOM cpephl, ObITH YBEPEHHBIM B
cebe;

CaMOoperyJIMpOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJTb, yMEHHE [IPUHUAMATD
OTBETCTBEHHOCTh 33 CBOE MOBECHUE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIMOHATBHBIM
N3MCHCHHAM U HpOHBJ'IfITI) FI/I6KOCTI>, 6BITI) OTKpBITI)IM HOBOMY;

BHYTPCHHEH MOTHBALIMY, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTHKEHUIO LEIM U YCIIEXY,
OIITUMU3M, HHUIITNATUBHOCTD, YMCHI/Ie HeﬁCTBOBaTL, UCXOOs1 U3 CBOUX BO3MO)KHOCTCI71;
OMIIaTHu, BKJIIO‘-IaIOH.[eﬁ CHOCO6HOCTB IIOHUMATh OMOIHMOHAJIBHOC COCTOSAHUC npyrﬂx,
YUYUTHIBATH €r0 IpPH OCYLIECTBIEHUU OOIIEHUS, CIHOCOOHOCTb K COYYBCTBHUIO U
COIEPEKUBAHUIO;

COITHAITLHBIX HABBIKOB, BKIIFOYAKOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JIPYTHMHU
JFOIbMU, 3200TUTHCS, TIPOSBIISITh HHTEPEC U Pa3peIaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 knacce TipeMETHBIE pe3yJbTaThl Ha YITyOJEHHOM YpPOBHE JOJIKHBEI
oTpaxkaTb C(HOPMUPOBAHHOCTD y OOYHYAIOIIMXCS YMEHUMA:

MIOHUMAaTh poJib (U3MKH B SKOHOMHYECKOM, TEXHOJIOIMYECKOH, SKOJIOTHYECKOH,
COLIMAJIFHOW M 3THUYECKOW cdepax AEATeNbHOCTH YelIOBeKa, poiib U MecTO (pU3MKH B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpa, 3HAYCHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTPHOW M TPOTHOCTHYECKOW (YHKUIMH (PHU3MUECKOW TEOpHH — MEXaHUKH,
MOJICKYJISIPHOW (PU3MKHM U TEPMOJMHAMUKH, POJIb (U3NUECKON TeopuH B (POpMUPOBAHUH
MIPEACTABICHUH O (GU3NIECKOIN KapTHHE MUPA;



pa3ianuaTh yCJIOBUS MPUMEHUMOCTH Mofenel (pU3nuecKkux Ted U MPOLEcCOB (SBICHUMN):
MHepIUalibHas CcHUCTeMa OTCY€Ta, alOCOJIIOTHO TBEPAOE TEJIOo, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE [BHKEHHE, CBOOOJHOE MajeHue, aOCOIIOTHO ympyras aedopmaius,
abCOJIOTHO YIIpyroe u abCOJIOTHO HEYNPYTroe CTOJKHOBEHHMS, MOJACIH Ia3a, )KUIKOCTH H
TBEPAOTO (KPUCTANIMYECKOI0) Tejla, WJIEaNbHbIM Ta3, TOYEUHBIA 3apsll, OJHOPOJHOE
ANEKTPUYECKOE TOJIE;

pa3nuyath yciaoBus (TpaHUIlbl, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BCceoOLMil XapakTep (yHIaMEHTAJbHBIX 3aKOHOB M OTrPaHMYEHHOCTh HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHIATh MEXaHHMUYECKUE MPOLECCHI U SIBIICHUS, UCTIONIb3YSl OCHOBHBIE
MOJIO)KEHUST M 3aKOHbl MEXaHHUKH (OTHOCHUTEIBHOCTh MEXAHHMYECKOIO JIBHI)KEHUS,
(dbopMyIibl KHHEMAaTHUKU PaBHOYCKOPEHHOTO IBMXKEHMs, mpeoOpazoBanus [amunes uist
CKOpPOCTH W TEepeMelleHHs, 3aKoHbl HproTOHA, mMpuHUMI OTHOcUTenbHOCTH [anuies,
3aKOH BCEMHMPHOI'O TATOTEHMSI, 3aKOHBI COXPAaHEHUSI UMITyJIbCa U MEXAHUYECKON SHEPIHUH,
CBs3b PAOOTHI CHUIIBI C HM3MEHEHHEM MEXaHWYEeCKOW HHEpPrHH, YCIOBHS paBHOBECHS
TBEPAOrO Tena), HPU 3TOM MCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB,
YKa3bIBaTh YCJOBUS NMPUMEHUMOCTH (PH3MUECKUX 3aKOHOB: IpeoOpaszoBanuii ['ammies,
BTOPOT'O U TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHUS] UMITYJIbCAa U MEXaHUYECKOM
SHEPIruM, 3aKOHa BCEMUPHOIO TATOTEHHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIC IMPOLECCHl W SIBJICHUS, UCIOJIb3YsSd OCHOBHBIC
nosioxkeHnss MKT u 3axkoHBI MOJIEKYJISIpHOM (PU3UKKM UTEPMOJUHAMHKH (CBSI3b JaBICHUS
WJEaNbHOIO ra3a CcO CpEeIHEW KHHETHYECKOM »JHEpruer TEeIUIOBOrO JABMKEHUS U
KOHIIEHTpAIlUe €ro MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEUIECTBA CO CPEIHEN KUHETHYECKOU
JHEPrUe€il TEIIOBOIO JBW)KEHHS €ro 4YacTHL, CBA3b JaBJIEHUS HJACaJIbHOIO rasa cC
KOHLIGHTpalMel MOJIEKyJ M €ero TeMmiepaTypoll, ypaBHeHue MenneneeBa—Knanelipona,
IIEPBBIA 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHMs PHEPIMM B TEIUIOBBIX IIpolieccax),
IIPY 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBATh YCIOBHS
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Kianeipona;

aHAJM3UPOBATh U OOBSACHSITH AIIEKTPUUECKHUE SBJICHUS, UCIOIb3Ys OCHOBHBIE MOJIOKEHHS
1 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHMsI 3JIEKTPUUECKOro 3apsaa, 3akoH KyioHa,
MOTEHUUATBHOCTh 3JEKTPOCTATUYECKOTO MMOJIsA, MPUHIMII CYNEPIO3ULIUN DIEKTPUUECKUX
MOJIEH, TMpU OSTOM YKa3blBas YCIOBUA MNpUMEHMMOCTH 3akoHa Kysona, a Takxke
MIPAKTUYECKH Ba)KHbIE COOTHOIICHMS: 3aKOHBI OMa JUIsl ydacTKa LEenu U JUIsl 3aMKHYTOU
3JIeKTpUYecKol 1ienu, 3akoH Jlxoyns—Jlenna, npaBuna Kupxroga, 3akonsl @apanes ans
ANEKTPOIIN3A);

ONHUCHIBaTh (U3NYECKUE MPOLECChl U SBJICHUS, UCMOJIb3Ys BEIMUYUHBL IEpEMEICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JNa M CUCTEMBI TEN, CUJIa, MOMEHT CHUJIbl, J1aBJICHUE,
NOTEHIMATIbHAS YHEPIUs, KHHETUYECKas YHEPIUs, MEXaHU4YecKasi SHEpTrHs, padoTa CHUJIbI,
LEHTPOCTPEMUTEIILHOE YCKOPEHHWE, CHJIA TSKECTH, CHUJla YNPYroCTH, CHUjla TpPEHU,
MOIIHOCTb, 3HEPTUS B3aUMOJEUCTBUS Tena ¢ 3eMil€id BOMU3U €€ MOBEPXHOCTH, SHEPIUs
yopyroi nedopmanny npyKHHbI, KOJUYECTBO TEIJIOThI, A0COIIOTHAs TeMIlepaTypa Tena,
paboTa B TepMOJUHAMUKE, BHYTPEHHSSI SHEPTUs UICAIbHOTO OJJHOATOMHOTO ras3a, paborta
WJICalIbHOTO Ta3a, OTHOCHUTENIbHAs BIAXXHOCTh Bo3ayxa, KIIJ waeasbHOro TEMiIoBOTO
JBUTATENS; DIEKTPUUECKOE TI0JI€, HAIPSHKEHHOCTD 3JIEKTPUUYECKOTO 0, HANPSHKEHHOCTh
TIOJISI TOUYEYHOTO 3apsiJa UM 3apsKEHHOTO 11apa B BaAKyyMeE U B IMAJIEKTPUKE, TOTEHIIHAI



NIEKTPOCTATUYECKOTO MOJIs1, PA3HOCTh MOTEHIMANIOB, JIEKTPOABIKYILAs CUJIA, CUJIA TOKA,
HaIpsDKEHUE, MOIIHOCTh TOKa, AJIEKTpUYecKass EMKOCTh ILIOCKOrO KOHJEHCATopa,
CONPOTUBJICHUE YYacTKa LENU C IOCJIEAO0BATEIbHBIM U IApaJIICIIbHBIM COEIUHEHHEM
PE3UCTOPOB, SHEPTUS IEKTPUUECKOIO MOJIs KOHAEHCATOPa;

OOBSICHATh OCOOCHHOCTH MPOTEKaHUs (PU3NUYECKUX SIBIICHHI: MEXaHHYECKOe JIBU)KECHUE,
TEIUIOBOE JBM)KEHUE YacTHUIl BEIL[ECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBUKEHUE,
maddysus, ucnapeHwe, KUNEHWE ¥ KOHJIEHCAlMWs, IUIaBIICHHE W KpPUCTaJUIM3aIus,
HAIPaBJIEHHOCTb  TEIUIONEpeJaud,  DJIEKTpU3auus  Tell,  SKBUIOTCHUUAIbHOCTh
MTOBEPXHOCTH 3apsKEHHOTO IIPOBOIHUKA;

MIPOBOJIUTH HCCJIEOBAHUE 3aBHUCUMOCTH OJTHOW (DU3MYECKON BEIMUYMHBI OT JIPYroil C
UCIIOJB30BAaHUEM TPAMBIX H3MEPEHHH, IIPU 53TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcupoBaTh pe3ynbTaThl MOJTYYEHHOW 3aBHUCUMOCTU (DU3MYECKMX BEIMYUH B BHUJIC
rpaduKoB ¢ Y4YETOM aOCOJIIOTHBIX MOTPELIHOCTEH HW3MEpEeHUH, AenaTb BBIBOJIBI 110
pe3ysabpTaTaM UCCIIEI0OBAHMS;

NPOBOJUTh KOCBEHHBbIE HU3MEpeHUs (U3NYECKUX BEJIWYMH, HIOpPU 3ITOM BBIOUpATh
ONTUMAJBHBIA METOA HM3MEpPEHHs, OICHHBAaTh aOCOJIIOTHBIE U  OTHOCHTEJIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOAMTD OIBITHI MO MPOBEPKE MPEIOKEHHON TMIOTE3bI: IJIAHUPOBATh HKCIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh IMOJIyUYEHHBIE PE3yNbTaThl U
JIeN1aTh BBIBOJ| O CTaTyce MPEeUI0KEHHOM TUIIOTE3bL;

cobmogaTh mpaBwiia 0€30MacHOro Tpyna MPH HPOBEAEHUHM HCCIEIOBAaHMNA B paMKax
y4eOHOro S3KCIEepUMEHTa, IMpPAaKTUKyMa U Y4eOHO-HCCIEIOBATEIbCKOM M MPOEKTHOU
NESTeIbHOCTH C HCHOJb30BAaHUEM HW3MEPHUTENBHBIX YCTPOICTB U J1ab0OpaToOpHOTO
000pyI0BaHUS;

pemarth pacyE€THbIE 3a/1a4M C SIBHO 3a/laHHOW M HESIBHO 3aJjaHHOM (PU3NYECKONW MOJENbIO:
Ha OCHOBAHMM aHaIM3a YCJIOBUA OOOCHOBBIBaTH BbIOOp (u3MYeckoil Mojenwy,
OTBEYAIOLIEH TpeOOBAaHUAM 3a/auM, IPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYJIaThl (PU3MUECKUX TEOPUNA MIPU UCTIOIB30BAaHUN MaTEMATHYECKUX METOJIOB PEILICHHS
3a]a4, IMPOBOJUTH pacy€Tbl Ha OCHOBAaHMM MMEIOIIMXCS JAHHBIX, AHAJIU3MPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM MOJyUEHHBIX PE3YIbTATOB;
pelaTh KauyecTBEHHBbIE 3ajjauu, TpeOyrollue NMPUMEHEHUs 3HAaHUKH U3 Pa3HbIX Pa3JeloB
Kypca (U3MKH, a TaKKe WHTETpPalMd 3HAHUM M3 JAPYTHX MPEIMETOB E€CTECTBEHHO-
HAy4yHOr0 IMKJIA: BBICTPAUBATh JIOTMUECKYIO LENOYKY pacCyKIEHUM ¢ ONopol Ha
M3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (U3UYECKUE SBICHMUS;

UCTOJIb30BaTh TEOPETUYECKUE 3HAHUS s OOBSCHEHHS] OCHOBHBIX MPUHIUIIOB PaOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
NPUBOAUTH MPUMEPHI BKJIAJA POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IIPOLECCOB OKPYKAIOLIEro MHUPA, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHIA;

aHAJM3UPOBATh M OLICHUBATH MOCIEICTBHS OBITOBOIM M NMPOM3BOACTBEHHOHN NEATEILHOCTH
YelloBeKa, CBA3aHHON C (U3WYECKUMHM TPOIECCaMM, C MO3UIMH 3KOJIOTrHYeCKOn
0e30IaCHOCTH, MPEJCTABICHUM O palUOHAIBHOM IMPUPOJIONOIb30BAHUM, a TaKXKe
pPa3yMHOM HCIOJIb30BAHUU JTOCTMXKEHHM HAyKM M TEXHOJIOTUH JId JaJbHEHIIEro
Pa3BUTHA YEJIOBEYECKOTO OOIIECTBA;



MPUMEHSATh Pa3IudHbIC CIOCOOBI paboThl ¢ MHpOpMaIel (HU3NIECKOTO COMEPIKAHHS C
MCIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUHN, TPU 3TOM UCIOIb30BaTh
COBpPEMEHHbIC HHPOPMAIIMOHHBIC TEXHOJIOTHH ISl TIOUCKA, TIePepabOTKH U MPEIbSIBICHHS
y4eOHOH M Hay4HO-TIOMYJIAPHONH WH(OpPMALWU, CTPYKTYPUPOBAHUS M HHTEPIPETALUU
MHPOPMALIUK, TOJNYYCHHOH M3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU aHAJIU3UPOBAThH
MoJTy4aeMyro HH()OPMAIMIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HAaHUH, TaK U HA OCHOBE aHAJIM3a UCTOYHUKA UH(OpMaLINK;

MPOSIBIISATE ~ OpTaHHW3aIl[MOHHBIE W  TIO3HABATENBHBIE YMEHHUS  CaMOCTOSITEIILHOTO
npuoOpeTeHusi HOBBIX 3HAHWH B TIpOIecCe BBIMOJHEHHUS TPOEKTHBIX W y4eOHO-
UCCIIEIOBATEILCKUX PadoT;

paboTaTh B TPYIIE C UCIIOTHEHUEM PA3IIMUHBIX COIMATIBHBIX POJIEH, TUIAHUPOBATh paboTy
IPYIIIbI, PAIMOHAIBHO paCIpeNeNiaTh JEATSIbHOCTh B HECTaHIAPTHBIX CHUTYAIUsX,
aJIecKBaTHO OIIGHWBATh BKJIAJ K&XIOTO M3 YYaCTHUKOB TPYNNBl B  peEIICHHUE
paccMaTtpuBaeMoit mpoOIeMbl;

NPOSIBJIATE  MOTHBAIMIO K Oyaymied  NpoQecCHOHaNbHON  NESTETBHOCTH 10
CHEIHATBEHOCTAM (PU3UKO-TEXHHUUECKOTO MpOoduIIs.

K xoHnmy oOydenus B 11 Knacce npeIMETHbIE pe3yJbTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
OTpaxkaTb c(HOPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

MIOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOIMYECKON, COLIMATBbHOM U 3THUECKON
cdepax IesTeTbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKU B COBPEMEHHOW HAYYHOH KapTHHE
MHpa, pOJIb ACTPOHOMHUHU B IPAKTUYECKOM JEATEIBbHOCTH 4YEJIOBEKAa W JaJbHEHUIIEM
Hay4YHO-TEXHUYECKOM  pa3BUTHHM, 3HAYECHHE ONMCATEIIBHOW, CHUCTEMaTU3HUPYIOUIEH,
OOBSICHUTENILHOM M NPOrHOCTHYECKOM  (yHKuuMi  Qusmueckod  teopun  —
3JIEKTPOAMHAMUKY, CHELUAIBbHOM TEOPUH OTHOCHTEIBHOCTH, KBAHTOBOH (DM3HKH, POJb
¢usnyeckoil Teopun B (HOPMHUPOBAHUU IPEJCTABICHUM O (PU3MUECKONW KapTHUHE MHpa,
MecTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTaBICHUN O IPUPOJE;

pa3InyaTh yCIOBHsS INPUMEHMMOCTH Mojened (pU3MYecKHX Tel W MPOLECCOB (SBICHUN):
OJTHOPOIHOE 3JEKTPHUUECKOE U OJJHOPOAHOE MAarHUTHOE TOJIsI, FTApMOHUYECKUE KoJeOaHus,
MaTEeMaTUYECKUH MAsSTHUK, WJICANbHBIA NPYKUHHBIA MasTHUK, FAPMOHHYECKHUE BOJIHBI,
ueaNbHbIN KoieOaTenbHbI KOHTYpP, TOHKas JIMH3a, MOJICJIE aToMa, aTOMHOTO spa U
KBAaHTOBOM MOJIEJIN CBETA;

pa3nuyath yciaoBus (TpaHUIbl, 00JIACTH) IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IOHUMATh
BceoOIuii xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHMYEHHOCTb HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHATM3UPOBATh M OOBSCHATH AJIEKTPOMArHUTHBIE MPOIECCHl M SBJICHUS, HCIONb3Ys
OCHOBHBIE IOJIOXKEHHS W 3aKOHBl 3JIEKTPOAUMHAMHMKH M  CIIELUAIbHOW TEOPUU
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHMs 3JIEKTPUUYECKOro 3apsaa, cwia Awmmepa, cuia
JlopeHua, 3aKkOH JJIEKTPOMAarHUTHOW WHAYyKIuH, TmpaBwio Jlenna, cBsa3p JJ1C
CaMOMHJIYKIIMM B 3JIEMEHTE 3JIEKTPUUECKON LEMU CO CKOPOCThIO M3MEHEHHUs CHUJIbI TOKA,
MOCTYJIaThI CIIELUAIBHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE IPOLIECCHl U SIBICHUS, UCIOJNb3Ys MOJOXKEHHUS
KBaHTOBOM ¢u3uku (ypaBHeHue OHHIUTEHHa i (oTorddexTa, nepBbli U BTOPOH
noctyiatel bopa, mpuHIMI cooTHOIIEeHUs HeomnpenenéHHocte ['eizenOepra, 3aKOHBI



COXpaHEHHs 3apsI0BOrO M MacCOBOTO YWCET M DHEPIHU B SICPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacnazia);

OIUCHIBATh (PU3MUYECKHE MPOLIECCH M SBJICHUS, WCIOJB3Ys BEJIMYMHBL HANPSHKEHHOCTH
AIIEKTPUYECKOTO TOJIS, MOTEHIHAN JIEKTPOCTATHUECKOTO MO, Pa3HOCTh MOTEHIIUANIOB,
AIIEKTPOABIDKYIIAs CHJIA, MHAYKIKS MAarHUTHOTO TOJIsl, MATHUTHBIN MOTOK, CHJla AmIepa,
WHIYKTHBHOCTD, 3JICKTPOJBMKYIIAs CHJIa CaMOWHIYKIMH, DHEPTUsi MAarHUTHOTO TMOJIS
MPOBOJHUKA C TOKOM, DEJISTUBUCTCKHM HMMITYJIBC, TIOJIHAS DHEPTHUs, SHEPTHs ITOKOS
CBOOO/IHOW YaCTHIBI, SHEPTUS M HUMIIYJIbC (OTOHA, MACCOBOE YHCIO W 3apsaj] sapa,
SHEPTHS CBSI3U SPa;

OOBSICHATh OCOOCHHOCTH TPOTEKaHHWS (U3NYECKUX SBJICHUN: DJIEKTPOMArHUTHas
MHIYKIUS, CaMOMHIYKIMS, PE30HAaHC, MHTep(QEepeHnrsl BOJIH, MU(paKIus, TUCTICPCHs,
NIOJITHOE BHYTpPEHHEE OTpakeHue, Goroanekrpuueckuil 3¢dext (dporodaddekr), anvpa- u
Oerta-pacnaisl saep, raMMa-u3iIydeHHe saep, (U3HYecKHe NPUHIUIBI CHEKTPaJIbHOTO
aHanu3a ¥ paboThl Jla3epa;

OTIPEAENSATh HANpaBleHWE WHIYKIUU MarHUTHOTO TOJS TNPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH HM300paKeHHE, CO37]aBaeMOe IUIOCKMM 3€pKajloM, TOHKOW JIMH30H, W
pPacCUUTHIBATH €r0 XapaKTEPUCTUKY;

NPUMEHSATh OCHOBOIIOJIAraloNIie acTPOHOMHUYECKUE TIOHATHS, TEOPUH W 3aKOHBI IS
aHanaM3a M OO0bACHEHHS (PU3MUYECKUX IMPOIECCOB, MPOUCXOAAIINX B 3BE3AAX, B 3BE3IHBIX
cHCTeMax, B MEXKraJlaKTU4eCKO cpezie; IBHKEHUS HEOECHBIX Tell, IBOJIOIMU 3BE3N H
Bcenennoii;

NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (U3MUECKUX BEJIMYUH C HCIOJIb30BaHUEM
NPSMBIX HU3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBAThH pe3yJIbTaThI
MOJYYCHHOW 3aBUCHMOCTH (DM3MYECKMX BEJIMYMH B BUAE TpaduUKOB C Yy4ETOM
aOCONIOTHBIX ~ TOTPEIIHOCTEW  W3MEPeHMH, JeNaTh  BBIBOABI 0  pe3yjbTaTam
UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEJIWYHMH, NpPU OTOM BBIOHpPATH
ONTHMAJIBHBI METOJ] W3MEPEHHs, OIEHHBATh aOCOJIOTHBIE ¥  OTHOCHUTEIbHBIC
MOTPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI];

HNPOBOANTH OMBITHI IO MPOBEPKE MPEIOKEHHONW THITOTE3bl: IIAHUPOBATH AKCIIEPUMEHT,
cobupaTh SKCIHEPUMEHTAIbHYI0 YCTAHOBKY, aHAJM3UPOBATh MOJIyUYEHHbIE pEe3yJbTaThl U
JeTaTh BBIBOJ] O CTaTyce MPEI0KEHHOM THITOTE3bI;

OITUCHIBATH METOIBI TTOYYSHHST HAYYHBIX aCTPOHOMHYECKIX 3HAHHIA;

cobmogaTh mpaBuwiia 0€30MacHOro Tpyna MPH HPOBEAECHUHM HCCIEIOBAaHMNA B paMKax
Y4e0HOTO DSKCIIEPHMEHTa, MPAaKTHUKyMa M Yy4eOHO-HCCIIEIOBATENIbCKON M TMPOEKTHOM
JESTENbHOCTH C HWCHOJB30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U  J1abOpaTOpHOTO
000opyI0BaHUS;

pemaTh pacy€THBIC 33/1a4M C SBHO 3aJJaHHON W HESIBHO 33JaHHOHN (hU3NYECKON MOJEIBIO:
Ha OCHOBAaHMHM aHalW3a YCIIOBHSA BBIOMpaTh (U3MUECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUSAM 3a7aud, MPUMEHSATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThI
GU3MYECKUX TEOPUH TNPH HMCIOIB30BAHMHM MAaTEMAaTHYECKUX METOJOB pEIleHHs 3a/ad,
NPOBOANTH PacyEThl HA OCHOBAHWHM MMEIOIIMXCS JIaHHBIX, aHAIM3UPOBAThH PE3yJIbTATHl U
KOPPEKTHPOBATH METO/IbI PEIICHHS C YYETOM IOJIyUYEeHHBIX PE3YIbTaTOB;



e peuaTh KayeCTBEHHbIE 33JayM, TPeOyIolue MPUMEHEHHUs 3HAHUN M3 pa3HbIX pa3/elioB
Kypca (U3MKH, a TaKKe HHTErpalud 3HAHUM M3 JAPYIHMX HpPEIMETOB E€CTECTBEHHO-
HAy4yHOIO0 IMKJIA: BBICTPAUBaTh JIOTMUYECKYIO0 LEMNOYKY pacCyKIEHUM € ONOpoHd Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKHE SIBICHHUS;

® UCIMOJIb30BaTh TEOPETUUECKUE 3HAHUS s OOBSICHEHHS] OCHOBHBIX MPUHIUIIOB PaOOTHI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

® [PUBOAUTH MPUMEPHI BKIAAA POCCUHCKUX M 3apyOekHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE IIPOLECCOB OKPYKAIOLIErO0 MHUpPA, B PAa3BUTUE TEXHUKU U
TEXHOJIOTHIf;

® aHANU3UPOBATh U OLICHUBATH IOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN J1EATEIBHOCTH
YeJIOBEeKa, CBS3aHHOM C (u3MyecKMMM TmpoleccaMH, C TO3ULUI JKOJIOTUYECKOM
0€30MacHOCTH, TPEJCTABICHUH O palUOHAIBLHOM MPHUPOAOINOIB30BaHUU, a TaKXKe
Pa3yMHOM HCIIOJIb30BAHMM JOCTVMIKEHUHM HAyKM MW TEXHOJOTHMH I JaJdbHEHIIETo
pa3BUTHA YEJIOBEYECKOI0 OOIIIECTBA;

® TPUMEHSTH PA3IUYHBIE CIOCOOBI PadOTHl ¢ MHpOpManHel (U3NUECKOTO COMCPIKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, IIPU 3TOM HCII0JIb30BaTh
COBpPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH ISl IOUCKA, IepepabOTKH U MPEIbIBICHUS
yueOHOM M Hay4HO-NOMYJIApHON MH(OpPMALUK, CTPYKTYpUPOBaHHUS M HMHTEPIIPETALH
MHpOpPMALIMK, TOJYYEHHONH M3 pa3iIMYHBIX HCTOYHHUKOB, KPUTHYECKU aHAIU3UPOBATh
MOJy4aeMyro MH()OPMAIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HAHWM, TaK ¥ HA OCHOBE aHaJIN3a UCTOYHHKA MH(OPMAIIIH;

® IIPOSABJIATE OPraHU3AlMOHHBIE W  IIO3HABATCIIBHBIE YMEHHA  CaMOCTOSATEIBHOIO
npuoOpeTeHus HOBBIX 3HAHUM B TIpoIlecce BBIMOJHEHUS TNPOEKTHBIX U y4ueOHO-
HCCIJIEIOBATEIbCKUX PadoT;

e paboTaTh B IPyNIE C UCTIOJIHEHHUEM Pa3IMYHBIX COLMATBHBIX POJIECH, INITAHUPOBATH PAbOTY
IPYIIIbI, PAalUOHAIBHO PACIPENENATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyAlMsX,
aZCKBATHO OLEHMBATh BKJIAJX KaXJOr0 M3 YYaCTHUKOB TpPYNNbl B  PEIICHHE
paccMaTpuBaeMoi poOIeMsl;

® [pOSBIATH MOTHBAIMIO K Oyaymed mnpodecCHOHAaIbHOW — JIEATENBHOCTH 1O
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Kpurepun ounenuBanus no ¢pusuke (IoC)
0a30BbIii U yIi1y0JICHHbIN YPOBEHb

KpuTtepun u HOpMBbI OLIeHKH 3HAHUI U YMEHHUIT 00yUal0IIUXCcsl 32 YCTHbIH OTBET.

Ouenka "5" craBurcs, eCJid Y4eHUK:

1. [Toka3pIBaeT riay0oKoe 1 MOJTHOE 3HAHKWE U IOHMMaHUe BCEro MporpaMMHOr0 MaTepHuaa; MojHoe
MOHUMAHUE CYUIHOCTH pPaccMaTpUBAEMbIX TIOHSTHM, SBIEHUH M 3aKOHOMEPHOCTEH, TEOpHUi,
B3aMMOCBSI3EHN.

2. YMeeT COCTaBUTh MOJIHBIM U MPaBUJIbHBIN OTBET HA OCHOBE M3YYEHHOIO0 MaTepHalia; BBIIEISATH
TJIaBHBIE TTOJIOKECHHUS, CAMOCTOSATEIHHO MOATBEPkKAATh OTBET KOHKPETHBIMH TIpUMepamH, paKkTamMu;
CaMOCTOSITEIbHO W apryMEHTHPOBAHO JeNaTh aHajau3, OOOOIICHMS, BBIBOJBI; yCTaHABIMBATH
MEXITIpEJIMETHBIC CBSI3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEAMETHBIE CBS3H,



TBOPYECKHU NPUMEHSTH MOJYYEHHbIE 3HAHUS B HE3HAKOMOM CUTyaIluM; MOCIelI0BaTeIbHO, YETKO,
CBSI3HO, 0OOCHOBAaHHO M 0€30IMO0YHO M3/arath y4eOHbIH MaTepuaj. YMEET COCTaBIIATh OTBET B
JIOTMYECKOW  TOCTENIOBAaTEIbHOCTH C MCIOJNb30BAaHMEM IPHUHATOW TEPMUHOJOTHM; JIENaTh
COOCTBEHHBIC BBIBOJBI; (OPMYJIMPOBATH TOYHOE OIpPEICIICHHE W HWCTOJKOBAaHHE OCHOBHBIX
MOHSATHUN, 3aKOHOB, Teopuid. MOKeT mpu OTBETe HE MOBTOPATh JOCIOBHO TEKCT Y4YeOHHKa,
u3jnaraTh, MaTepuall JMTEPAaTypHBIM $3bIKOM; IPAaBWJIBHO U OOCTOATEIBHO OTBEYaTh Ha
JIOTIOJTHUTENbHBIE BONPOCHl YUUTENS; CAMOCTOATENIBHO M PALlMOHATIBHO HCIOJIb30BATH HAIVIAHbIC
nocoOusi, CIpaBOYHbIE MaTepUabl, YUeOHMK, JOMOJHHUTEIbHYIO JIUTEPaTypy, MEPBOUCTOUYHHKH;
OPUMEHATh CUCTEMY YCIOBHBIX O0O3Hau€HWH NMpU BEACHUU 3alHCEl, CONPOBOXKIAIOIIUX OTBET;
UCTIOJIb30BAaTh JUIs JOKA3aTeIbCTBA BBIBOJOB M3 HAOIOICHHI U OIBITOB.

3. CaMOCTOSITENbHO, YBEpEHHO W 0e30IIMO0YHO TPUMEHSET IOJyYEHHbIE 3HAHHUS B PELICHUU
npoOjeM Ha TBOPYECKOM YPOBHE; JOIyCKaeT He Oojiee OJHOTO HEN04YETa, KOTOPBIH JIETKO
UCTIPABIIIET TO TPEeOOBAaHUIO YUYHUTENS; MMEET HEOOXOMUMBbIE HaBBIKM DPAa0OTHI ¢ TpUOOpaMH,
yepTexkamMM, — cXemMaMmM, rpadukaMu,  KapTaMmu,  COIyTCTBYIOIIMMHU  OTBETY;  3alllCH,
COIIPOBOKIAIOIME OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

Onenka "4" craBuTcs, €C/Iv y4eHHK:

1. IToka3bIBaeT 3HaHUS BCErO M3YYEHHOTO NMPOrpaMMHOro Marepuaia. J{aét NoiaHbIM U MpaBUIbHBIHN
OTBET HAa OCHOBE HM3yUYCHHBIX TEOPHIi; JOMYCKAeT HE3HAUYUTENIbHBIC OIMMOKH M HEHAOYETHI IPH
BOCITIPOM3BEICHUN M3YYEHHOTO MaTepuaia, HeOOIbIINe HETOUHOCTH MPH HCIIOIb30BAaHUH HAYUHBIX
TEPMUHOB WM B BBIBOJAX, 0000IIEHUAX W3 HaOMIOAeHWN. MaTepuan u3iaraeT B ONpeaeiE¢HHOU
JIOTHYECKOW TTOCIIEOBATENILHOCTH, TP 3TOM JIOIYCKAeT OJHY HErpyOyro OIMOKY MM He Oojee
JIBYX HEIOYETOB, KOTOPBIE MOKET MCIIPABUTH CAMOCTOSITEIbHO NPU TPeOOBAHUU WIIM HEOOJbIION
MOMOILY TMPENOAABATENSL; TOATBEPKAAET OTBET KOHKPETHBIMU IIPUMEPAaMH; IPAaBUIIBHO OTBEYAET Ha
JIOTIOJTHUTENbHBIE BOIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSITENIbHO BBIAEIATD IVIaBHBIE MTOJIOKEHHS B H3YyYEHHOM MaTepHalie; Ha OCHOBaHUH
¢dakTOB M HpHUMEpPOB 0000IIATh, JA€IaTh BBIBOJABL. YCTAHABIMBATH BHYTPUIPEAMETHBIC CBSI3H.
MoxeT NpUMEeHATh NOJyYCHHbIE 3HAHUS HA MPAKTUKE B BUIOM3MEHEHHOH CHUTyaluu, COONIONAThH
OCHOBHBIE MPaBMJIA KYJIbTYPbl YCTHOH peuu; MCIIOJIb30BaTh IIPH OTBETE HAYYHBIC TEPMUHBI.

3. He oOnamaer QOCTaTOYHBIM HABHIKOM pPa0OTBI CO CHPABOYHOW JHTEPATypOH, YUEOHUKOM,
HEPBOMCTOYHUKOM (IIPAaBUIIBHO OPUEHTUPYETCsI, HO paboTaeT MEAJICHHO).

Ouenka "3" craBurcs, €eCJId Y4eHUK:

1. VYcBauBaeT OCHOBHOE coJepaHue y4yeOHOro Marepuana, HO HUMeeT MpoOenbl, He
HPENATCTBYIOIINE AaJbHENUIIIEMY YCBOCHHUIO IPOTPAMMHOIO MaTepHara.

2. M3maraer marepuan HECHCTEMAaTH3MPOBAHHO, (parMEeHTapHO, HE BCETJa IOCIEeI0BATEIbHO;
MOKA3bIBAET HEAOCTATOYHYIO C(HOPMHPOBAHHOCTh OTAEIBHBIX 3HAHMW MW yMEHUH; ciaabo
apryMEeHTHUPYET BbIBOJIbI U 000011IEHUS, T0IyCKAET OMNUOKN IPU UX POPMYJIUPOBKE; HE UCIIOIB3YET
B KayecTBE JOKa3aTelbCTBAa BHIBOJABI W 00OOIICHUS W3 HAOIMIOACHWH, ONMBITOB WM JOIYCKaeT
OLIMOKM IIPU UX U3JT0KEHUU; NAET HEUETKUE OINIPEIeIICHUS TOHITUH.

3. HcnbITbIBaeT 3aTpyJHEHHs B IPUMEHEHHM 3HAHUM, HEOOXOOUMBIX [UId pelleHHs 3ajaad
pa3INYHBIX TUIOB, MPAKTUYECKUX 3aJaHH; NMPH OOBSICHEHHUH KOHKPETHBIX SIBJICHHH Ha OCHOBE
TEOPHH M 3aKOHOB; OTBEYACT HEMOJIHO Ha BOMPOCHI YUYMTENsS WM BOCIPOU3BOIMUT COAEPIKaHUE
TEKCTa Yy4eOHHMKA, HO HEJIOCTaTOYHO MOHHUMAET OTICNIbHBIC MOJOXKECHHS, HMEIOIINEe Ba)KHOE
3HAYEHUE B 3TOM TEKCTE, JOIyCKasi OJIHY-/BE TPyObIe OMIMOKH.

Ouenka "2" craBuTCsl, €CJIU YYeHUK:



1. He ycBauBaeT u He pacKpbIBaeT OCHOBHOE COJepKaHHE MaTepuana; He 3HaeT WM He TOHUMAeT
3HAYUTENBHYIO YacTh MPOrPAaMMHOTO MaTepuaia B Mpejeax MOCTaBICHHBIX BOINPOCOB; HE JIeTaeT
BBIBOZIOB M 0000IIICHUH.

2. Nmeet cmabo chopMupoBaHHBIE W HEOJHBIC 3HAHHS, HE YMEET MPUMEHATh MX MPU PEIICHUH
KOHKPETHBIX BOIIPOCOB, 33/1a4, 33JaHUi 110 00pa3ily.

3. IIpu oTBeTe Ha OJUH BONpPOC JOIycKaeT Oojiee ABYX IPyObIX OLIMOOK, KOTOpbIE HE MOXET
UCTIPaBUTh Ja)Ke IPU MOMOLIH YUUTEs.

Kpurepun oneHuBaHNA NHCbMEHHBIX Pa0OT (KOHTPOJIbHBIX, CAMOCTOATEIbHBIX)

Ouenka "5" cTaBUTCS, €CIIA YUCHHUK:

1.Boimonaun paboTy 63 ommrboK U HEA0YETOB;

2. lonmycTtui He OoJiee OTHOTO HE0YeTa.

3.B paborax ¢ H30BITOYHON IUIOTHOCTBIO 3a/laHUi JOIYCKAaeTCsl BBICTABICHHE OTMETKH «5» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMAaTHBOM.

Ouenka ""4" craBuTcs, €CJIM Y4eHUK:

1.Beimonaun paboTy MOTHOCTHIO, HO IOMYCTHII B HEHl He OoJiee 0HOW HEerpy0oil OMMOKHA M OJTHOTO
HeJloueTa Win He OoJiee IByX HEJI0YETOB.

2.B pabotax ¢ U30BITOYHOI MJIOTHOCTHIO 33JaHUI JIONMYCKAeTCs BBICTABICHUE OTMETKH «4» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

Onenka "3" craBurcs, eciiv y4eHUK:

1.ITpaBUIIBHO BBHITTOIHIII HE MEHEE MOJIOBUHBI PAOOTHI MITH AOIYCTHIL:

He OoJiee IBYX rpyObIX OMMOOK; MM HE Oosiee 0JHOM Tpy0oit 1 0THOW HETPyOO# OIIMOKH M OTHOTO
HeJloueTa; WM He Oosiee JBYX-TpeX HEerpyOblx omIMOOK; (OopMysbl IPHU HaIMYUM MPABUIBHOTO
OTBETa WJIN OJHOW HerpyOoi OMmMOKH M TpeX HEJOYETOB; WIM IPHU OTCYTCTBHM OIIMOOK, HO MpPHU
HAJIMYUU YETHIPEX-TISITH HEJI0UETOB.

2.B pabotax ¢ U30BITOYHOI MJIOTHOCTBIO 33JaHUI JIONMYCKAaeTCs BBICTABIEHUE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMAaTHBOM.

Onenka "2" craBuTcs, €C/IM YYeHUK:

1. Jonmyctun 4ucio omuOOK W HEAOYETOB IMPEBOCXOJALIEe HOPMY, IPU KOTOPOM MOXKET ObITh
BBLICTABJIEHA OTMETKA «3»;

2.IIpaBUIBHO BBINOJHWII MEHEE YaCTH padOThl, JOCTATOUHOM Il BBICTABJIEHUS] OTMETKH «3».
Ouenka npoexra.

Bricokuii ypoBeHb - Onenka "'S"

1. ITpaBUIbHO MOHSTHI Li€Nb, 337a41 BHIIIOJIHEHUS IPOEKTA.

2. Cob:roieHa TEXHOJIOTUS UCTIOJIHEHHSI TPOEKTA, BBIIEPIKaHbl COOTBETCTBYIOIIME JTAIIbI.

3. IIpoekT oopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMHU.

4. IIposiBIeHBI TBOPYECTBO, MHUIIMATHBA.

5. IlpeabsABICHHBINA IPOAYKT NEATEILHOCTH OTIMYAETCS BRICOKMM Ka4eCTBOM MCIIOTHEHUS,
COOTBETCTBYET 3asIBJICHHON TEMe.

[ToBblilIeHHBIN YpOBEHb - Onenka 4"

1. IlpaBUIbHO MOHSTHI L1€Mb, 337a4 BHIIIOJHEHUS POEKTA.

2. Co0roieHa TEXHOJIOT U UCTIOJIHEHHSI TPOEKTa, STalbl, HO JOMYIEHbl HE3HAYUTEIbHbIE OIINOKHY,
HETOYHOCTHU B O(hOpMIICHHUH.

3. IIposiBIEHO TBOPUYECTBO.

4. IlpenbsiBICHHBIN POIYKT ACSITEIHHOCTH OTIMYACTCS BEBICOKUM KaueCTBOM HCIIOJTHEHHS,
COOTBETCTBYET 3asIBJICHHON TeMeE.



basosblil yposess - Onenka "'3"

1. ITpaBMIJIBHO MOHSATHI LIENb, 3a/1a4H BBIIIOJHEHUS IIPOEKTA.

2. Co0roieHa TEXHOJIOTHS BBITIOJIHEHHS MTPOEKTA, HO UMEIOTCA 1-2 OMMOKY B 3Tanax UiH B
0hOpMIICHUH.

3. CaMOCTOSATENBHOCTh MPOSIBJIEHA HAa HEAOCTATOYHOM YpPOBHE.

Huskuit ypoBens - Ouenka "'2"

[IpoeKT He BBINOIHEH WM HE 3aBeplIeH

TecrupoBanue

OueHka «5» cTaBUTCS, €CIIM YUYEHUK BBIMOIHII paBuibHO OT 80% 10 100% ot obmiero yucna
0aioB

OueHka «4» CTaBUTCS, €CIIM YUYEHUK BBITIOTHII IPaBHILHO OT 60 % 1o 79% ot obmiero uucia
0amioB

Ouenka «3» CTaBUTCS, €CJIM YUYCHUK BBITTOJHIII TPaBUILHO OT 35 % 1o 59% ot olbmiero uncina
0amioB

OuneHka «2» CTaBUTCS, €CJIM YUYEHUK BBITIOJIHIII IPaBHIbHO MeHee 35 % ot ol1iero uncia

0amioB

WM HE IPUCTYNHI K paboTe, Wik He MPEICTaBUII Ha TIPOBEPKY.

Kputepun onennBanus jJ1adopaTopHbIX padoT

Ouenka «5» CTaBUTCS, €CJIH YUCHUK:

[IpaBWiIbHO OIpenenaw Liedb OIbITa U BHIIOJHWI paboTy B IMOJHOM OOBEME C COOJIIOJIEHUEM
HEOOXOJUMOW IMOCJIEI0BATEILHOCTH MPOBEACHHUSI ONBITOB W H3MepeHHid. (CaMOCTOSATENbHO U
paloHaIbHO BBIOpAN U MOJATOTOBIII AJISl ONBITa HEOOXOAMMOE 000PYI0BaHHE, BCE OMBITHI ITPOBET
B YCIIOBUSIX M peXHMaX, 00ECHeUrBAIOIINX MOJyYeHHE pPe3yibTaTOB M BHIBOJIOB C HauOOJbIICH
TOYHOCTHIO. HayuHO TpaMOTHO, JTOTHYHO omucai HAOMoIeHUsI U CPOPMUPOBAT BBIBOJIBI U3 OIBITA.
B mpencrtaBieHHOM OTYeTe MPaBUIBHO M aKKYpPaTHO BBIMIOJHUJ BCE 3aMUCH, TaOIUIIbI, PUCYHKH,
YepPTEkKH, TpaQUKH, BHIYUCICHUS U CIeNal BBIBOABL. [IpaBMIIbHO BBIMOTHII aHAIIU3 MTOTPEITHOCTEH
(9-11 xmaccsl). IIposiBisieT OpraHU3allMOHHO-TPYIOBbIE YMEHHS (TTOEPKUBAET YHUCTOTY pabodero
MecTa U TMOPAJOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YeT pacXoJHbIE MaTepuaibl). DKCIEPUMEHT
OCYIIECTBJISIET MO IUIAHY C YYETOM TEXHUKHM OE30MaCHOCTH U MpaBUi pabOThl ¢ MaTepuallaMu U
000pyTI0BaHHUEM.

Ouenka «4» CTaBUTCS, €CIIM YUYCHUK BBITIOJHUI TPEOOBaHMS K OIIEHKE «5», HO: OIBIT TPOBOIUT B
YCIIOBHSAX, HE 00ECIEeUNBAIOIIUX JTOCTATOYHON TOYHOCTH M3MepeHuil. beuto pomymieHo nBa — Tpu
HejodyeTra Wi Oonee OgHONM TPyOOil OmMMOKKM M OJHOTO HeJodeTa. DKCIEPHUMEHT MpPOBEIACH HE
MOJHOCTBHIO WJIM B ONWCAaHWM HAOJIOACHUH W3 OMbITa YYEHHK JIOMYCTUI HETOYHOCTH, BBIBOJBI
CZieJ1all HETOJIHBIE.

OueHka «3» CTaBUTCS, €CIIM YUYCHUK:

[TpaBUIBHO OTpenenuy LEeNb ONbITa; PadOTy BBHIMOIHIET MPABHILHO HE MEHEE YeM HAIlOJIOBHHY,
OJIHaKO 00BEM BBIMIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISIET MOJIYYUTh HMPAaBUIbHBIE PE3yJIbTaThl U
BBIBOJIbI 110 OCHOBHBIM, MPUHIMIIMAIBLHO BaXKHBIM 3adadaM pabotel. [logbop obopynoBaHus,
00BEKTOB, MaTEpUaAJIOB, a TaKke PabOTHl MO Hayally OMbITA MPOBEN C MOMOIIBIO YUUTEINS; WIA B
XO0JIe POBEACHUS ONBbITA U U3MEPEHUI OTbITA OBUIH JOMYIIEHBI OIIUOKU B OMMMCAHUU HAOIIOICHU,
¢dopmynrpoBaHuu BbIBOJOB. OIBIT MPOBOAMICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO TPHUBEIO K
MOJYYEHUIO PE3yJIbTaTOB C OOJIBIIEH MOTPEHIHOCThIO MM B OTYETE OBUIM JIOMYIIEHBI B OOLIeiH
CJIO)KHOCTH He 0oJiee BYX OIMMOOK (B 3alUCAX €AMHUI], H3MEPEHUSAX, B BBIUUCICHUAX, TpaduKax,
TabIMIAaX, CXeMax, aHaJIW3€ MOTPeIIHOCTed U T.A.) HE NPUHLUUIHUAIBHOIO JJs JaHHOW pPaboThI



XapakTepa, HO TMOBJIMSBIIMX Ha PE3yJbTaT BBINOJHCHHS, HE BBIMOJHEH COBCEM WJIM BBIMOJIHECH
HEeBepHO aHanu3 norpemHocteit (9-11 knacesr). Jlomyckaer rpyOyro ommoOKy B X0/ 3KCIIEPUMEHTa
(B oObsicHeHMH, B O(OpMIICHUH DPAOOTHI, B COONIONEHHM MpPaBHJI TEXHHKH O€30MacHOCTU MpHU
pabote ¢ MarepuaiamMu U 000pyJOBaHUEM ), KOTOPAsK UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIA.
Ouenka «2» CTaBUTCS, €CITM YUCHUK:

He ompenenun caMOCTOATENBHO 1ENb OIBITA: BBHIOJIHUI PabOTy HE MOJHOCTBIO, HE IMOJITOTOBUI
HY)XHOe 000pyIOBaHHE W 00bEM BBHITIOJTHEHHOW YacTh pabOTHI HE MO3BOJISET CIENaTh MPABHIBHBIX
BbIBOZIOB. ONBITHI, U3MEPEHUsI, BHIYUCIICHUS, HAOIIOIEHHUs POU3BOIMINCH HENpaBUIbHO. B xoze
paboThl U B 0OTYETE OOHAPYKHIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIC B TPEOOBAHUSIX
K oreHke «3». Jlomyckaer aBe (1 Oomee) rpyObie OMIMOKU B XOJ€ IKCIIEPUMEHTa, B OOBICHEHUH, B
odopmiieHnn paboThI, B COOJIIOICHUH TIPABIII TEXHUKU O€30MaCHOCTH IpU paboTe ¢ BellecTBaMH U
000pyT0OBaHHEM, KOTOPBIE HE MOYKET UCIPABUTH JTAXKE TIO TPEOOBAHUIO YUHUTEIIS.

I'padpuk KOHTPOIBLHBIX padoT

Nen/ Tema CPOKU AaTta dakr
n

1 Kunemaruka ceHTAbpDL

2 JuHamuka OKTAGPDL

3 Cratuka HOABPb

4 3aKOHBI COXPAHEHUS AeKkabpb

5 OcnoBel MKT AHBAPb

6 TepmoauHamuka deBpanb

7 ArperaTHbIe COCTOSIHUS Anpenb

8 DNEeKTPUIECKOE T0JIe Man




TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos JIeKTPOHHbIE
Ne | HaumeHoBaHme
(ungposbie)
n/ pa3iesioB U TeM Bcer | KonTpouabhn IIpakTnueck
o0pa3oBaTte/ibH
I NMporpaMMsI 0 ble padoThbI ue padoThbl

ble pecypchl

Pasznea 1. HAYUHBIA METO/I IO3HAHUSA IIPUPO/IbI

Hayunsb1ii MeTo

1.1 5
MO3HAHUSI PUPOIBI
Hroro no pasneny 5
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpAOro TENa 4 1
24 3aKOHBI COXpAaHEHUS B 10 !
MEXaHHKE
Hroro no paszneny 34

Paznea 3. MOJIEKYJISIPHAS

PU3UKA U TEPMOJUHAMUKA

3.1

OcHoBBI
MOJIEKYJISIPHOKUHETHYEC
KO TEOpHUH

12 1

3.2

Tepmonunamuka. Temios
ble MaIlIMHBI

16 1

33

ArperatHble COCTOSIHUS
BenlecTBa. Pa3oBbie
MIePEXOIbI

12 1

Hroro no pazaeny

40

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DIEKTPUYECKOE T0JIe 20 1

47 [TocTosiHHBIN ) 20 |
3IEKTPUYECKUI TOK

43 Toxku B pa3nu4HbIX 5

cpenax




Hroro no pasneny

45

Paszea 5. PU3NUYECKHAN MPAKTUKYM

5.1 ®u3HYECKU IPAKTUKYM 10 10
Wroro no pazaeny 10
PesepBHOE Bpems 7
OBHIEE KOJIMYECTBO 136 16

YACOB 11O ITPOT'PAMME




11 KVIIACC

KosmuecTBo yacos DJIEeKTPOHHBIE
(ungposbie)
Ne n/m HaumMmenoBanue pa3aesioB 1 TEM IPOorpamMmabl KOHTpOJ’IbHLIe HpaKTuquKue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MaruutHoe nosue 12
1.2 DNeKTpOMarHuTHasi UHAYKIUS 12 1
Hroro no paszgeny 24
Pasnen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHnuveckue KojaeOaHus 8
2.2 DNeKTpOMarHuTHbIE KoJaeOaHHs 12
2.3 MexaHW4eCcKHe U 3JIEKTPOMArHuTHHIE BOJTHBI 10 1
2.4 OnTuka 25 1
Hroro no pazgeny 55
Pasznen 3. OCHOBBI CIHEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
3.1 OcnoBel CTO 4 1
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHO-BOIHOBOM Ayanu3m 12
4.2 dusuka atoma 4
43 ®u3nKa aTOMHOIO $/1pa U 3JIEMEHTAPHBIX 4
' YaCTUIL
Hroro no pazgeny 20

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU




5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPUIUKU 10
Hroro no pazneny 10
Paznen 6. PU3HNUECKUAN MPAKTUKYM
6.1 DU3NYECKUN TPAKTUKYM 10 16
Hroro no pazgeny 10
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremarusanus 1 0600111eHne TPEIMETHOTO
71 COJICpKAHUS U OTBITA IS TEITLHOCTH, 10
' MPUOOPETEHHOTO NIPH U3YUYCHUH Kypca (HU3UKH
10 — 11 xnaccos
Hroro no pazgeny 10
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 16




YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

1 YuyeOnuku: @uzuka 10, Guzuka 11 nox penakuueii I'.51.Msxumea [Ipocsemienue»

2 3apaynuk no ¢usuke 9-11xi nox penakuueit PeiMkeBnya

3 CamocTosiTenbHbIE U KOHTPOJIbHBIE paboThI Mo Gu3uke moa penakuueit Kupuka
METOJIUYECKHUE MATEPUAJIBI JIJISA YUYUTEJIA1 ®uszuka 10,11 I'.A.Msxumes «
Hpodar

2 Pemry EI'D ¢usuxa

IMUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1 OGnaynast unTepHet miatdpopma « MOII»
2.Pemry EI'D ¢usuka 2023-24r



