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MMOACHUTEJBHASA 3AIINCKA

ITporpaMMa 10 @u3uke Ha YpOBHE CpeJHEro oO0Iero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpaMmmbl BocnuTanus u KoHnenun
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®@enepany,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBI.

[Tporpamma no (usuke onpezenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/ieioB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOrMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluXcsl.
[IporpamMma mo ¢u3uke Aa€T MpEeACTaBICHUE O LEAX, COACpPKAHUM, OOIIeH
cTparteruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET pEaln30BaTh
3aJ1a4 Npo(eCCUOHATIBHONW OPHEHTAllMHU, HAIPAaBJIECHO HA CO3/IaHUE YCIOBUH AJis
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHANIBHOTO 00pa30oBaHUsl MO Pa3IUYHbBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMAIBHOCTSIM.

B nmporpamme mno (¢usMke onpeaenstorcs IJIAaHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yrmyOonéHHoMm  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METANpEeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKEe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yrIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIAHUPYEMBIE Ppe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOiaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00yUEHHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

[IporpaMmma mo ¢Qu3uKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUYUTENIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMM.

ITporpaMMa no u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IOPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd pa3IUYHbIX METOJUYECKHX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKH Ha YrIyOJNEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 00s3aTeNIbHOM YaCTH COACpKAHUSI Kypca.



duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu#’ 00 okpyxkatoieM mupe. LLkonpHbIi Kype HU3HKH — cCTEMOOOpa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusnueckoir reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHEe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYEHHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHE YMEHUN NPUMEHSATh HAy4YHBIN
METO/I TO3HAHMSI TP BBHIMOJIHEHUN UMH YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (HU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuszanysi NpennoyiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMana (U3MYECKON HAyKH, OCMBICIEHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBAa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayOn€HHOrO ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKHX
IPUJIOKEHUH W3YYEHHBIX TEOpuUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXIEeHHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 10 (GU3HKE JTOKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-EATENBHOCTHOrO noaxona. s Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3MpyeTcsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro Qakropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon paboramu
PaKTUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBo HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT W MpaKTUKyMa MpeJCTaBieHa eIWHBIM NepeuyHeM. Bridop
TEMATUKU U1 3TUX BUJAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOTO
IJJAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJicHUEe OOYyYalOUIUMHUCS YMEHUSMH MPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KayeCTBEHHBIX
3amad. Ilpu aTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKON MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJHOrO pasfiena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3AenoB. g KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNu A CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa3oBaHUs JOJKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTtopHoe O0OpYyJOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme Io
¢u3MKe yYEeHHYECKHX OIBITOB, JaOOPAaTOPHBIX padOT M paboT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHoe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCJIEIOBAHMUSI  M3YyYae€MbIX  SIBJIGHUA MW  MPOIECCOB, AMIIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWEe WHTEpPECa M CTPEMJICHUS OOyYaromuxcsi K HaydHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHWSA W (popMHpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCeHUS] OCHOB
CTPOCHHMSI MaTepPHH U ()YHTAMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHre YMEHUI OOBSICHATH SBICHUS C UCIIOJIB30BaHUEM (PU3NIECKUX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHWE TPEIACTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHSA JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 0Oy4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TieNiel 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mpoliecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHSAX,  BKJIOYAas  MEXaHUKY,  MOJEKYISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TECOPETUICCKUE 3HAHUS JIJIs1 OOBSICHCHHUS
(GU3HYECKUX SBJICHUW B MPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHLHOE CO3/IaHUe
bu3MYecKo MOJEeNH, aJeKBATHOW YCIOBHUSM 3ajJadd, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa;

NMOHMMaHHE (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMU CaMOCTOSTEILHOTO IJITAHUPOBAHUS W TPOBEIACHUS
(GuU3MYECKUX  SKCICPUMEHTOB, aHajdW3a W HWHTEpIpeTanud WHGOPMAINH,
oTpeeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3ysbTara;

CO3/aHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHLHON AESTENHHOCTH, CBI3AHHON
C pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®Duszmka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIMMHUCS, [UIAHUPYIOIIMMHU POJIOJKEHUE
0o0pa30BaHMs MO CHEIUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

Ha uzyuenue ¢pusuku (yrayOna€HHBINA ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBoauTcs 335 yacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJIEIIO),
B 11 kmacce — 165 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JI€JaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaATIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTEINbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
aOCOMIOTHO TBEPIOE TENIO, HACANbHAS KUAKOCTh, WACAIBHBIA Ta3, TOUYCHYHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUS.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1€ATEIIHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarTepuasbHOM TOYKH, €ro MPOEKIMH HA OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MNPOEKIHH HA OCH CHCTEMbl KOOPJMHAT.
Clio)xeHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MaTEpUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUATIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUATIbHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. [lepwon m yacTtoTa oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue YCTpOMCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JNBWKEHUE CHapsJOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJI0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaToOpuH).

N3yuenne fABUXKEHHUSI Tella, OpOIIEHHOro Tropu3oHTalbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJa.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TiepuoAa oOpalleHusi KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MueprmaneHble cuctemsl oTcyéra. IlpumHnmn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3unyuu CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Koapduument tpenus. Cuna cOnpoTHBICHHUS IPH JBWKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBUYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM WIapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJIEWCTBYIOLIEH  NPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, MEPEKUHYTON uepes
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBUCUMOCTH Frp(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanne yclIOBUMI paBHOBECHS TBEPIAOTO TeNld, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToreHuuanbHass SHEPrust yrnpyro AeQopMUpOBaHHOU MpyxuHbL. lloTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsE CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHHUYeCKUEe yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKOW YHEPTUHU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. bpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KUIKOCTEH U TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatyp Llenscusi.

Mopens uieanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanbroHa. M3omnponecchl B
UJealbHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHUEN MMOCTYNaTeIbHOIO TEIJIOBOrO IBMXKEHHS €€ YaCTHULI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeii U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peslaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOrO raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHUEe MeHaeneeBa—Knanelipona U BbIpaXEHUE [JI1 BHYTPEHHEU SHEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHUEHTPALUs YACTHUILl, BEICOKHE
TeMnepaTrypbl. BelpaxkeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaAMUKe. Boruncienue paboTel 1o rpaguky
npoiiecca Ha pV-nuarpamme.

Tennomepenaya  kak  crmoco0 — W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHUYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaAelnbHas W MOJIIpHAs
TEINIOEMKOCTH BeleCTBA. YpaBHeHue Mariepa. YaenbHas TEIUIOTAa CrOpaHus
TorumBa. Pacuér kommuecTtBa TEMIOTHI mpu Temonepenade. I[lonstue 00
annabaTHOM Tporiecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHUSl  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHMKH JJisi PAaBHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM i1  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TepeaTh TEIUIOTY OT 0oJiee X0IO0AHOro Tena K 0ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIUJIOBBIX ABUTateneid. TermmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, HapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATYp, YTUIM3alUs «TEIUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. Vcmapenwe u KumeHue. Y eiabHas
TEIJI0Ta MapooOPa30BaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAs TEIIOTa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3oBbIX MEepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. [laBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHndyeckrue yCTpOWCTBA UM TEXHOJOTHUYECKHE MPOLECCHL:  KUIKHE
KpUCTAJUIbI, COBPEMEHHBIE MAaTEPUAIIbI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunwr nepopmarmii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, MOHMAJIEKTPUKH U  MOJYIPOBOIHUKH.
OneMeHTapHbId JJIEKTPUUYECKUI 3apsii. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3aunmopneiicteue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mosd.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE AIEKTPHUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexTpocrarnyeckoro mosist. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00BbEMy miapa. [loyie paBHOMEPHO 3apsKEHHOM
OeckoHEeYHOU TIocKOCTH. KapTuHbl JUHUM HanmpsLKEHHOCTH ATHX TMOJeH U
SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHOM YaCTHULIBI B OJJTHOPOIHOM JIEKTPHUECKOM I10JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apska 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsokenue U u DJIC é&.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOMEPEYHOIO0 CEYEHUS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajUIebHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymnsa—Jlenma.

MOMHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM Ienmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTHUN.

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUs UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAHN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUST PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HANpSDKEHUS JUISl  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMN.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriiepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKMY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Paznuyneie TMIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. I1nasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIIJIABKA AJIIOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAUIOB U MOJYIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢uznyecKux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKHMM  JKCIIEpUMEHT,
1abopaTopHbBIe PadOTHI, IPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenne «kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM CONEPKATENBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmnsie nonamus, C6A3aHHbIE C UZYUEHUECM MEM 0008 HAYUHOZ20
no3HanuA: sIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluneiHas QyHKUuS,
napaboJia, rurepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanndeckoe NBMKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYKalolleH Cpelbl,
yTHIn3anuss OHMOOPraHMYEeCKOro TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHMJIKOTO TpPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DSJIEKTPONpUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOM MHIIYKLWH.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TeCTep-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue ANEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykunu. OJIC wHAyKnMU. 3aKOH JieKTpoMarHWTHOW wuHaykuuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCHl: MHAYKIHUOHHAS
MeYb, COJICHOU]I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T0JIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiieHME CAMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe M JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUsS MEXaHWYeCKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUS.

AmMmntyna u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILIUTYIaMU KoJIeOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepwon m uacrora koneOanuii. [lepmonm Maibix CBOOOTHBIX KoJieOaHUH
MaTEeMaTU4YeCKOoro MasTHHKA. llepros cBOOOAHBIX KoeOaHM MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHy)aeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3blKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmonenne He3aBUCUMOCTH MEpUO/a MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU U 3aBUCUMOCTH NIEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACAUTHPHON MOJCIN MTPY>KUHHOTO MasTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



N3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS TeNa B X0/I€ KOJIeOaHW Ha YyIIPYTrOM IMOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMIMX KOJIeOaHUI.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUIA.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsOHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpeOieHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHI OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOIO FeHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Ha0ntonenue 31eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaHeHus. llomepeunbie wu
pPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTephepeHlHs u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMArHuTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTephepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue nntepdepeHnm u AUPpaKkiu MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOnronenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Moaspu3anus, 1udpakius, uHTephepeHus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10cTOSHCTBO 4aCTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBII cocTaB 0eloro cBeTa.
IIBer.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroyi MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmrogenre nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUs B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3ePHOTO N3IIyICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasnen 6. OcHOBBI crielIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHOM TEOPUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpazoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHHUYEeCKUuEe YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TI0JIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3IydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocth). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl o0JacTH JIOKaNIM3alMM JBWXKYymIeiics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnbITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXOE aToma
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nyyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4YeHUs. BiusHue paivOaKTUBHOCTH Ha YKUBbIE
oprauu3msbl. EcTecTBeHHbI poH nznmyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-rirooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAs TOMOrpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue normoiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (U3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUui. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUS.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHee crpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonnU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. YEpHbIE ABIPHI B sAapax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3MydeHHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeesIeHUs MOJO0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hs (CeBEepHOro Modylmiapuss U SpKHE
3BE3/bI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3Mepenns (pU3NIECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
bU3NYeCKuX BEIWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o00uIeHNE U cUCTEMAaTU3alKs COEpKAHUS pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJIHBIY, «OCHOBBI CIENMAIbHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3UkM W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIHOW M 3THYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTUHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMAaTU3HUPYIOIIEH, OOBSCHUTEIBHOM WM  MPOTHOCTHYECKOW  (DYHKIUH
bu3nYecKoi TeOpHH, poJib HU3NUECKON TEOPUH B (POPMHUPOBAHUHU TIPEACTaBICHUN
0 (hU3UYECKOM KapTHHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmusile nOHAMUS, C6A3AHHbBIE C U3YUECHUEM MEN 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUmoTe3a, (u3nyYecKas BeIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPHUTEIbHbBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

Mamemamuka: pelieHUE CUCTEMBl YpPaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OmOOMS TPEYroIbHUKOB,
onpe/eseHUe MIONIaAH IITOCKUX GUryp U o0bEMa Tell.

Buonozcus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JIBUKEHHUS] B JKUBOM TPUPOJE, DSKOJOTUYECKHE PUCKH TMPH TMPOU3BOJACTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOWIIeH  cpeabl,
yJIbTPa3BYKOBasi JMArHOCTHMKAa B MEJUILIUHE, ONTUYECKHE SIBICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIu3.

I'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs Meub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTENb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
IIPUEMHMKH, I€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS Yy4yeOHoOro mnpeaMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEATM3ALUN OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOT0O 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMH B 00pa3oBaTelIbHON
OpraHM3allly;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS,;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O M €aMOOOpPA30BaHMUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJ100ATBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE M OCYLICCTBICHHUE ACHCTBUU B OKpYXalOLlEHd cpene Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeaeNATh UENH JEATEIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

BJIa/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATUSMU U METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHHIO PA3JIMYHBIX METOJ0B MO3HAHMS;

BJIQJIETh BHUJAAMHU JACATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPE0OPA30BAHUIO U MPUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJlM3UPOBATh 3ajauvy,
BBIJIBUTAaTh THUIOTE3y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHMS;

aHaJU3UPOBAaTh TIOJYYEHHbICE B XOJI€ PCIICHHS 3aJauyd pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, MIPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, MIPE/jIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI 1 33/1a41, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJa/IeTh HaBBIKAMHU MOJIydeHHUs MHMOpMannU (PU3NUIECKOTO COACpKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpEeACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcoCOEpEKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMsI B Pa3IMYHbIX (hopmarax ¢
y4€TOM Ha3HaueHus uHGOpPMAIMU U LEJIEBOM ayJuTOpuHU, BbIOHMpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYIIECTBIISATh OOIIEHHE HAa Yypokax (U3MKH © BO BHE-YPOUHOMU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliii HW CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeessaTh POIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEH C MO3WLHWHA HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  ITO3HABATEIBHYIO  JIEATEILHOCTh B
obmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHGHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINMHA B 00JaCTH
(GU3UKH, TIOCTOSHHO TOBBINIATHE CBOM 00pa30BaTEIbHBIA W KyJIbTYPHBIH
YPOBCHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pedieKkcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX TP aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHMOKH.

B mpomecce DOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke [ YpPOBHS CpeAHero oOmiero o0pa3oBaHus y OOyYarommxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, MpeAnoaaratonuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U ycCIiexy, ONTUMHU3M, THUIIUATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHTHIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.



[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

MOHUMATh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesITeIbHOCTU
4eJIoBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4HOW KapTHHE MUPA,
3HAQUYEHHE OMNMCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (U3HMYECKOM TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PUBUKU M TEPMOIMHAMUKH, POJIb (PU3UIECKON TEOpUU B
(GbopMUPOBAHUY MIPEJICTABICHHUM O PU3NYECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNer (Qu3nyeckux Ten u
MpOLIECCOB (SIBJICHUM): HWHEpIMalbHas CcUCTEMa OTCuY€Ta, aOCOIIOTHO
TBEPJOE TEJIO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBH)KEHHUE,
CBOOOJIHOE TajcHHWE, a0CONIOTHO yrpyras aedopmaiusi, aOCOIIOTHO
ynpyroe u abCONIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KpUCTAUIMYECKOr0) Tena, UcalbHbIN ra3, TOUCUHBIN 3apsj,
OJHOPOJHOE IIEKTPUUECKOE TOJIE;

paznuyaTth yclioBUsS (TpaHUIBI, 0O0JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, NTOHUMATh BCEOOIIMU XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKHE TMPOILIECChl U  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMyJSbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHMsI, TpeoOpazoBanus [ammies Ajii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHA, mNpUHIMO OTHOCWUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHHMYECKOW HSHEpruM,
YCIIOBHSI pPABHOBECUS TBEPAOrO Tena), MPU STOM  HUCIOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh YCIJIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHS HUMIIyJbca U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOIECCH U SIBJICHMUS, UCIIONIb3YS
ocHoBHbIe moJioxkeHUss MKT wu 3akoHbl MOJEKyJIsapHOW (GU3UKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBH)KEHUS W KOHLIEHTPALIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
DHEPrUuer TEMIOBOrO JBHKEHHUS €r0 YacCTHULl, CBS3b JIABJICHHS HUJI€AJTbHOTO
raza C KOHLEHTpAallMEd MOJEKYJI M €ro TeMIepaTypod, ypaBHEHHE



MeunneneeBa—Kianepona, MNepBbIM 3aKOH TEPMOJAWHAMHUKH, 3aKOH
COXpAHEHUsl SHEPIHMM B TEIUIOBBIX IPOLECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH YpaBHEeHUsI MeHeneeBa—KiamnelpoHna,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUS, HCIHOJb3Ys
OCHOBHBIE IOJOKEHUS U 3aKOHBI 3JIEKTPOJAMHAMUKU (3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsna, 3aKO0H Kyiona, ITOTEHIUAIBHOCTD
JIEKTPOCTATUYECKOrO IOJIA, IPUHLMII CYIEPHO3UIUU DIIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3blBas YCIOBHMS IpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHUA: 3aKOHbI OMa g ydacTka
LHENA W JUI1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoynsa—JleHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpoIn3a);

ONUCHIBATh (PU3NYECKUE TPOLIECCHl U SBJICHUS, WCIOJIb3Ys BEIMYUHBI:
[IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CUIIa,
MOMEHT CWJIbI, JaBJICHUE, IOTCHUHUAJIBHAS JHEPIUs, KHUHETHYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEPrusl B3aMMOJCHCTBUS Teja ¢ 3eMi€i BOIM3M €€ TMOBEPXHOCTH,
BHEprus ynpyrod naedopmanuyd NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
SHEpPrusl WACATLHOTO OJHOATOMHOTO Ta3a, paboTa HIealIbHOTO Tasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEMIOBOrO
JIBUTATENISA; AIEKTPUUYECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaNpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apsDKEHHOrO Imapa B
BAKyyME W B JUIJIEKTPUKE, IOTEHIMAN JJIEKTPOCTATHYECKOTO IIOJI,
pPa3HOCTh  IOTEHLMAJIOB, JJEKTPOABIKYLIas  Cuja, CWia  TOKa,
HalpspKEHWE, MOUIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMNPOTHBIICHUE yYacTKa LENH C TMOCJIEIOBATEIbHBIM U
[1apajuIeNIbHBIM COEUHEHUEM PE3UCTOPOB, IHEPTHS DIEKTPUUECKOTO MOJIA
KOHJIEHCATOpa;

OOBACHATP  OCOOCHHOCTH  MPOTEKAaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE [IBW)KEHUE, TEIJIOBOE JBIDKEHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBHKEHUE, AUPPy3Usi, HCIapeHHe,
KUIICHVE U KOHJEHCAlM, IIJIABJICHUE U KPUCTAIUIN3ALMs, HAIIPABIECHHOCTh
TEIUIONEpEAadM, JIEKTPU3ALNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
Apyrol C  HCIOJIb30BAaHUEM  IMPSAMBIX  WM3MEPEHMM, IpU  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCUPOBATh pPE3yJIbTaThl MOJYyYECHHOU



3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUN, 1eJIaTh BBIBOBI MO pe3ysibTaTaM
UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: MJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeI0KEHHON
TUIOTE3BI;

co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax yd4eOHOro OKCIEPHUMEHTa, TMpakTUKyma U  ydeOHo-
HCCJIEIOBATENILCKOW U TMPOEKTHOM JESATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMUS;

pemaTe pacy€THBIE 3aJa4M C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
(bU3MYEeCKO MOJENbI0: Ha OCHOBAHHWH aHajIN3a YCJIOBUS OOOCHOBBIBATH
BEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOoBaHUSM 3a/ayw,
OpUMEHATh  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThI
bu3nUecKux TEOpUld NPH HUCIOJIb30BAHUM MATEMaTUYECKUX METOOB
pelieHus 3aj1a4, NPOBOJUTh Pacu€Thl HA OCHOBAaHWU UMEIOIINXCS JAHHBIX,
aHaJTU3UPOBAaTh pE3yJbTaThl U KOPPEKTUPOBAThH METOABI PEUICHUS C
y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPEOYIoIUe MPUMEHEHUS 3HaHUU U3
Pa3HbIX pa3lie]oB Kypca GU3MKH, a TaKKe MHTErpalliy 3HaHUW U3 APYTUX
NPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHUYECKYIO
LEMOYKY PacCyXJC€HUM ¢ OOPON HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYECKUe SBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOANTHh TIPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIIEHUBATH TIOCIIEIACTBUS OBITOBOM M TIPOU3BOJICTBEHHOM
NESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TIPOIECCaMU, C
MO3UIIMH IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOINOIb30BAHUM, @ TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JIOCTUKEHUIN
HAyKW W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3iMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOMCKa, MepepabOTKU U TpPEeAbsABICHUA Y4eOHOW Hu
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIIMU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMylo  HMHQOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEbHbIC yMEHUSs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil poOIeMbl;

IPOSIBISATH MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM ASSITeIbHOCTH IO
CHENHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 kKnacce mpeaMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3THYECKOU cepax NeaTenbHOCTH YeJOBEKA, POiIb U MECTO
Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJib aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBbHON, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (puznueckol Teopum —
NIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHM OTHOCHTEIIBHOCTH, KBAaHTOBOM
¢uzuku, posb (HuU3NUECKOr Teopuu B (HOPMUPOBAHUM TPEACTABICHUI O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00ILIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPECTABICHUIN O MIPUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMAaTUYECKUN MAsTHUK,
UJCaNbHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HJE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO s]ipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, NTOHMMATh BCEOOIIMN XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SBIICHMUSI,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  WHAyKOWW, 1paBwio Jlennma, cBa3p  IJC
CAMOMHAYKIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHHUSI  CHJIbBI  TOKa,  MOCTYJIaTbl  CHEHUAIbHOW  TEOpUH
OTHOCHUTEIBLHOCTH DUHIIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUST ~ KBAaHTOBOM  (u3uku  (ypaBHeHHUe  DWHINTEMHA  JJIs
dororddekra, mepBeldi UM BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeompenenéHnocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaIMoaKTUBHOIO pacliajia);

OTIMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CHUJAa CAMOMHIAYKLIHMH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs >SHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPrus M HUMIYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AIIEKTPOMArHUTHAS UHIYKLIUS, CAMOUHIYKIIUSI, PE30HAHC, HHTEPPEPEHITUS
BOJH, Judpakmus, JIUCIEPCHsS, TOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii dpdext (poroaddext), anpda- m Oera-pacnagbl
a5ep, raMMa-usilydeHue sjep, (Ppu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACIISITh HANpaBICHUE WHAYKIWM MArHUTHOTO TMOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKAM 3€pKaJIOM, TOHKOM JTUH30M,
Y PACCUUTBIBATH €0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJATAlOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHS (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIalaKTUYECKON
cpene; ABWKEHH HeOSCHBIX Tell, PBOJIIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHMWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYECHHOW  3aBUCHMOCTHU



¢uznyeckux BENMMYUH B BHIE TIpapukoB C YYETOM aOCOTIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHHUs (U3MYECKUX BEIMYMH, IMPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeJI0KEHHON
TUIOTE3BI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYUHBIX aCTPOHOMUYECKUX 3HAHUI;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4YeOHOro OJKCIIEpUMEHTa, TpPaKTUKymMa M  y4yeOHO-
HCCJIEIOBATENLCKOW U TMPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSIThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3UYECKUX TEOPHid
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOJUTH PACUEThl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPEOYIoIUe MPUMEHEHUS 3HaHUU U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpaluil 3HAaHUHM U3 IPYTUX
IPEAMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKue SBJICHHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBbIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU MpPOLECcCaMu, C
MO3UIIMH IKOJIOTHUECKON 0€30MMacHOCTH, MPEACTaBICHUN O palliOHAILHOM
IPUPOAOTOIb30BAHUN, & TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JTOCTHUKEHUN



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MH(OpMAaIHe (U3UIECKOTO
COJepXaHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCIOJb30BATH COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM I TIOHMCKa, TepepabOoTKU M NIPEIbsSBICHHUS ydyeOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMI0O W  OICHWBAaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

POSIBIISATH OpraHHu3alIOHHbIE u MO3HABaTeNIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS! IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNE C HCIOIHEHHEM pPa3IMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISITh MOTUBAIMIO K Oyayel npodeccuoHaabHOM AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITIPUPOIbI
11 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Hroro no pazueny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jlnaamuka 10
2.3 Crartuka TBEpOro Tena 5)
24 3aKOHBI COXpPAaHCHUS B MEXaHUKE 10
HWroro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TenaoBbIe MalTUHbBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexobl
Hroro no pazueny 49
Paznen 4. QJIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1




4.3 Toku B pa3NuYHbIX Cpeaax 6
Hroro no pazueny 54
Paznen 5. PUSHUYECKHAN MPAKTUKYM
5.1 duznUecKuil IPaKTUKYM 16 16
HWroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DeKTpOMarHuTHasE WHYKITUS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15
53 MexaHnuecKue U NEeKTPOMArHUTHBIE 10 1
BOJIHBI
24 Onruka 25 1
Hroro no pazueny 60

Paznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOM! Ayanus3m 15

4.2 ®duzrka aroma 5

43 ®wu3mMKa aTOMHOTO S7Ipa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12
Hroro no pazueny 12
Paznen 6. PUSHNUYECKUN MPAKTUKYM
6.1 Du3NIeCcKuil MPaKTUKYM 16 16
HWroro no pazneny 16
Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IPEMETHOTO COJEPKAHUS U OIBITA 15
' NeSITeTbHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypca ¢usuku 10 — 11 xkmaccon
Hroro no pazneny 15
PesepBHoe Bpems 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 165 16







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontponbusie IIpakTnueckue o0pa3oBaTeJbHbIe
padoThI padoThI pecypenr
1 ®dusnka — pyHIaMEeHTaIbHAsI HAyKa O IPUPOJIE 1
5 Hayunsblii MeTOZI MO3HAHUS M METOBI HCCIIEN0BAHUS 1
(bU3HUYECKUX SBICHUN
3 DKCTIEpUMEHT ¥ TeOpHUs B IIPOLIECCE MTO3HAHUS TPUPOJIBIL. 1
Habmionenue u skcriepuMeHT B (hu3uKe
4 Cnioco06s1 u3mMepeHus: (GU3NIECKUX BEITHYUH 1
5 AOCOIIOTHAS M OTHOCHUTEIbHAS MOTPEITHOCTH U3MEPECHUIA 1
(bU3HYECKUX BEITUYNH
MopenupoBanue B pusuke. Porb u MecTo Gu3uKy B
6 (bopMHpPOBaHNN COBPEMEHHON HAYYHOU KApTHHBI MUDPA, B 1
IIPaKTUYECKOU NeATEIbHOCTH JIIOICH
Mexannueckoe nrxenue. CucreMa oTcuera.
7 OTHOCUTETBHOCTh MEXAHUYECKOTO BHKeHUs. [Ipsamas u 1
oOpaTHas 3a/1aul MEXaHUKH
Paanyc-BekTop MarepranbHON TOYKH, €r0 MPOCKIIUH Ha
8 ocu koopauHat. Tpaektopus. [lepememenue. CKOpocTb. 1
WX nmpoekiuu Ha OCH KOOpJIMHAT
9 PaBHOMepHOE npsiMosMHEHOE ABIKeHHe. | 'paduyeckoe 1
OIMCAaHNUE PABHOMEPHOTO MPSIMOJIMHEHHOTO JBUKCHUS
10 CroxxeHue nepeMenIeHnii u ckopoctel. Permenue 3amaq
11 HepaBHoMepHOE 1BU>KEHUE. MTHOBEHHAsI CKOPOCTb. 1




Yckopenue. [IpamonHEHOE ABUKEHUE C TTOCTOSTHHBIM
YCKOpEHUEM

I'paduueckoe onucanve NPSIMOIUHEHHOTO TBUKCHHUSI C

12 IIOCTOSIHHBIM YCKOPEHUEM
CBobogHoe majienne. Y CKopeHrue CBOOOTHOTO TafCHUSI.

13 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U WX TpaduKu

14 JIBmxeHue tena, OpOIICHHOTO O] YIJIOM K TOPH30HTY
Kpusonuneiinoe neuxxenue. JBuxeHUE M0 OKPY>KHOCTH.

15 VYrioBas u JIMHEWHast cKkopocTs. Ilepuon u gacrora.
LleHTpOCcTpEMUTENBHOE U TIOJTHOE YCKOPEHUE

16 Kontponbnas padora mo teme "Knnemaruka"
IIepsblit 3ak0oH Hprorona. HEpuMaibHbIe CUCTEMBL

17 orcuéra. [IpuHnun orHocurensHOCTH [anunes.
HeunepuuanabHble CUCTEMBI OTCUETA

18 Cuna. PaBHogeiicTBytomas cuia. Bropoil 3akoH
Herorona. Macca

19 B3aumoneiictue ten. Tperuii 3akon HetoToHa

20 [IpuHnun cynepnosunuu cui. Pemenue 3aga4d Ha
IIpUMEHEHNe 3aKOHOB HproToHa

21 3aKOH BCEMUPHOTO TATOTEHUsI. DKBUBAJIEHTHOCTD
IPaBUTALMOHHON U MHEPTHON MacCChI

22 Cwita TSDKeCTH U YCKOPEeHHE CBOOOIHOTO A CHHS
JIBr>xkeHne HeOECHBIX Te U MX MCKYCCTBEHHBIX

23 cnyTHUKOB. [lepBas kocMuueckasi CKOPOCTb. 3aKOHbI
Kennepa

24 Cwita ynpyroctu. 3akoH ['yka. Bec Tena

25 Cuna tpenus. Ilpupona u BubI cui TpeHus. JBuxeHue B




JKUJKOCTHU U Ta3e C Y4ETOM CHIIBI COIIPOTUBIICHUS CPENbI

Hasnenue. 'mapocrarndeckoe gasienue. Cuia

26 Apxumena

97 AOcomoTHO TBepoe Teno. [loctynarensHoe u
BpallaTesbHOE JBUKEHNE TBEPAOTro Tela

28 MOMEHT CUJIbl OTHOCHUTENIBHO OCcH BpauieHus. [lineuo
CHUJIBI
CrioxxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teiy. LleHTp

29 TSDKECTH Teja. Y CIIOBUS PaBHOBECHS TBEPAOIO TEIA.
Bunael paBHoBeCcHs

30 Pemenue 3amay

31 KonTtponsHas padora no teme "/Iunamuka. CrtaTuka
TBepJoro Tena'"
NMiynbsc MaTepralIbHOW TOUYKH, CUCTEMBI MATEPUATIbHBIX

32 Touek. L{eHTp Macc cucTeMbl MaTepHabHBIX TOUEK.
Teopema o IBM)KEHUHU LIEHTPA Macc

33 NmMnynbe cuiibl 1 U3BMEHEHUE UMITYJIbCa Tejla. 3aKOH
COXpaHEHHUsI UMITYyJIbCa. PEakTUBHOE IBH)KEHHE
MoOMEHT uMITyJIbca MaTEPUAIIBHON TOYKH.

34 [IpencraBiaenue o COXpaHEHUH MOMEHTA UMITYJIbCa B
LHEHTPAIbHBIX MOJIAX

35 Pemienue 3anau
PaGora cuibl Ha MaJIOM U Ha KOHEYHOM IMEpEMEILIEHUH.

36 ['padpuaeckoe npeacraBiaeHue padbOTHI CUITbl. MOIITHOCTH
CHUJIBI

37 Kunernueckas sneprus. Teopema 00 n3MeHEHUH
KMHETUYECKON YHEPTUN MaTEPUATbHOU TOUKHU

38 [ToTeHnManbHbBIC U HEMOTEHIIUATHHBIE CHITBI.




[TorenunaneHas sHeprus. Bropas kocMuueckast CKOpOCTb

Tpetbst KocMuyeckast CkopocTh. CBsI3b pabOTHI
HEIMMOTCHIINAJIbHBIX CUJI C USMCHCHUEM MEXaHUYEeCKOM

39 SHEPTUU CHUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUIECKOM 1
SHEPTUU

40 Ynpyrue u Heynpyrue CTOJIKHOBEHUA. Y paBHEHUE 1
beprynnu 11s uaeanbHON KUIAKOCTH

41 KoHTposbHas pabota 1mo Teme "3aKOHbI COXpaHEHUS B 1
MexaHuke"
Pa3BuTue npenacraBieHuid 0 IpUPOIE TEIIIOTHI.

42 Ocuosusie nonoxenus MKT. Iuddyszus. Bpoynosckoe 1
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX TeEll.

43 Xapakrep ABUKECHUS U B3aUMOJICHCTBHS YaCTHULL 1
BEIECTBA

44 Macca u pazmepsl Mosiekyn (aToMmoB). KommuectBo 1
BemlectBa. [locrosHunas ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lkana Lenbcus 1

46 Pemenue 3amay 1

47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI 1

48 VYpaBuenne MenneneeBa-Kiamneiipona. Pemenue 3agau 1

49 AOcomoTHas TemriepaTypa. 3akoH JlaapToHa 1

50 N3ormporieccsl B HaeaIbHOM Ta3e ¢ TOCTOSTHHBIM 1
KOJIMYECTBOM BEII[ECTBA

51 ['padmyeckoe mpencraBieHNe U30MPOLIECCOB: U30TEPMa, 1
M30X0pa, n300apa

52 OcnoBHoe ypaBHenue MKT 1




53

Pemenue 3amau

CBs13b a0COTIOTHON TEMIIEPATYPBI TEPMOTMHAMUYIECKOM

o4 CUCTEMBI CO CpeIHEN KNHETUYECKON IHEprUeil
MOCTYMATENbHOIO TEIJIOBOTO IBMXKEHUS €€ YaCTHUII

55 O0001eHne 1 cUcTEMATU3aLMs 3HAHUN 110 TEME
"OcnoBel MKT"

56 KonTponpHas padora o teme "OcHoBsl MKT"
TepMoguHamMuyeckas cucrema. 3alaHue BHEIIIHUX
ycnoBuid s T/ cucrempl. BHelHre U BHyTpEeHHHE

o7 napamerpsl. [lapamerpst T/l cucTeMsl Kak CpeHNE
3HAUYCHUS BEJIMYMH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58 Hynesoe Hauano tepmoanHamuku. CaMONpOU3BOJIbHAS
penakcauus T/l cucTeMBI K TEIIIOBOMY PaBHOBECHIO

59 Mojenpb u1easIbHOTO Ta3a B TEPMOJAMHAMUKE. Y CITIOBUS
MPUMEHUMOCTH 3TOI Mozaenu

60 VYpaBHenue MenpeneeBa-KnaneiipoHa v BeIpaKeHUE IS
BHYTPECHHEHN SHEPrUuu
Bripakenue 111 BHyTpEHHEN SHEPTUU OJJHOATOMHOTO

61 uaeanbHoOro rasa. Ksasucratuueckrue 1 HECTaTUYECKUE
MPOLIECChHI

62 DneMeHTapHas paboTa B TepMoIMHAMUKE. Beraucienue
paboTsl o rpaduKy mporecca Ha pPV-auarpaMme

63 Temonepenada kak cnocod U3MEHEHHUs BHYTpEHHEN
srepruu T/] cuctemsl 6e3 coBepieHHs! paboThI

64 KoHBek1us, TeraonpoBOAHOCTb, U3TYyICHUE

65 KonnuectBo TerioTel. TemmoEMKOCTE Tea. Y aeabHas U

MOJISIpHAsI TETUIOEMKOCTH BEIIECTBA. Y IebHAs TEIJI0Ta




CTropaHus TOIUIMBA

66 Pacuér konmyecTBa TEIIOTHI IPH TEIUIOTIEpE1ayue

67 [TonsiTue 06 amuabarHom mporecce. [lepBrlit 3akoH
TEPMOJUHAMUKHU

68 KonudecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHUS
BHyTpeHHEH 3Hepruun T/l cucremsl
BTopoii 3ak0H TEpMOAMHAMUKY /ISl PABHOBECHBIX U

69 HEpPaBHOBECHBIX MpoIieccoB. HeoOpaTUMOCTh IPUPOAHBIX
IIPOLIECCOB

70 [Tpuntumne! gectBus TernoBbix MammH. KIT

71 Makcumansnoe 3nauenue KIIJ1. [ukn Kapno

12 Pemenue 3amay

73 DKOJIOTUYECKHUE ACTIEKTHI UCTIOJIh30BAHUS TETLIOBBIX
nsurareneil. TernoBoe 3arpsi3HEHHE OKPYKAIOUIEN CPEIbI

74 Pemenue 3amay

75 O0o001IeHre U cCTeMaTU3alus 3HAaHUN 110 TeMe
"Tepmoaunamuka. TennoBbsle MaluHbI"

76 KonTtponsHas padora no Teme "TepMonnHamMuKa.
TerioBbIe MaIMHBI"

77 [Tapoo6pa3oBanue u koHaeHcanus. Vcmapenue n
KUTIeHUE. Y IefbHasl TeryioTa napooopa3oBaHUs
HaceienHsie 1 HeHaCHIIICHHBIE Taphl. KauecTBeHHAs
3aBUCHUMOCTH TUIOTHOCTH U JIaBJICHUS HACHIIIEHHOTO Mmapa

78 OT TeMIEPaTypbl, KX HE3aBUCUMOCTh OT 00BEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphbl
KUIICHUS OT JaBJICHUS B )KUIKOCTH

79 Brnaxxnocts Bo3yxa. AGCOIIOTHAS M OTHOCUTENbHAS

BJIaXHOCTH




80

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckue u amopdHsbie Tema.

81 AHM30TPONHUS CBOMCTB KPUCTAIIJIOB

82 [InaByiieHne u KpucTaUIM3aLMs. Y JeabHas TeIioTa
iasnenus. Cyomumanus

83 Hedopmaruu TBEpaOTO Tena. PacTskeHne u cxxarue.
Casur. Moayns FOnra. Ilpenen ynpyrux nedgopmanuit

84 TermoBoe pacimpeHue KUAKOCTEH U TBEPABIX TEI.
AHTapMOHHM3M TETUIOBBIX KOJICOAHUI YaCTHI] BEIIECTBA

85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX MEPEX0axX

86 YpaBHeH#HE TEIIOBOTO OanaHca

87 Pemenue 3amay
[ToBepxHoCcTHOE HaTsKeHUE. KanwsipHbie sIBICHUS.

88 JlaBneHue 1moJ1 HICKPUBJICHHOM MOBEPXHOCTHIO KHIKOCTH.
®opmyna Jlamnaca

89 O0001eHre U cUcTEMATU3aLMs 3HAHUN 110 TEME
"ArperarHblie cocTosiHus BeniectBa. DazoBbie nepexoanl’”

90 KoHnTtposbHas pabota mo teme "ArperaTHbie COCTOSTHUS
BemiecTBa. PazoBble nepexoab"”
DnexTpu3anus Tel U €€ MPOosABICHU. DIEKTPUUECKUN

91 3apsia. JIBa Buja anekTpuueckux 3apsaoB. [IpoBoaHuky,
JTURJIEKTPUKU U TIOTYTTPOBOJHUKU

92 DneMeHTapHBIN AIEKTPUUYECKUH 3apsi. 3aKOH
COXpaHEHUs SJIEKTPUUYECKOTO 3apsia

93 Bzaumopeiictue 3apsanoB. Toueunble 3apsbl. 3aKOH
Kynona

94 Pewienue 3amau




Onexrpuueckoe nojue. Ero aelicTBue Ha 3JIEeKTpUYECKUE

95 1
3apsabl
Hanpspxéanocts anektpuueckoro nois. [IpoOHbIit 3apsa.

96 JInHUM HanpsHKEHHOCTH JIEKTPUUECKOTO OIS, 1
OnHOpOIHOE 3IEKTPUUYECKOE T101E

97 [ToTeHIManbHOCTB 3JIEKTPOCTATUYECKOTO NOJIsl. Pa3HOCTH 1
MOTEHIIMAJIOB U HAIPSDKEHUE

08 [ToreHunanbHas 3HEPTUs 3apsa B 3JEKTPOCTATHUECKOM 1
nosie. [loTeHuan 3nekTpoCcTaTuYeCcKoro moss

99 CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTH MOTEHIIMAIOB 1
JUTSL DJIEKTPOCTATUYECKOTO OISt

100 [TpuHIIUT CyNepIIO3UITNH DIIEKTPUUECKHUX TTOJICH

101 Pewienue 3amau

102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO 3apsSKEHHOM 1
cepsl

103 [Tosre paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 1apa. [Tome 1
PaBHOMEPHO 3apsKEHHON 0€CKOHEUYHOH TIIOCKOCTH

104 [IpoBOAHMKY B 3JEKTPOCTATHUECKOM TOJIE. Y CIIOBUE 1
paBHOBECHS 3apsII0B

105 JIMdeKTpUKY ¥ MOJIYIPOBOAHUKH B 3JIEKTPOCTATUIECKOM 1
nosne

106 Konaencarop. 21ekTpo€MKOCTh KOHAEHCATOPA. 1
DNeKTPOEMKOCTH TUIOCKOT0 KOHJIEHCaTopa

107 [TapannenbHoe coeAMHEHNE KOHIEHCATOPOB 1

108 [TocnenoBaTenbHOE COCTMHEHNE KOHICHCATOPOB 1

109 DHeprus 3apsHKEHHOTO KOHJEHCATOpa 1

110 Pemenue 3amay 1




JIBr>KeHUE 3apsSKEHHOW YaCTULIBI B OTHOPOJHOM

111
ANEKTPUYECKOM T10J1€

112 Pewienue 3amau

113 O0001eHre 1 cUcTEMATU3aLMs 3HAHUN 110 TEME
"OnekTpuueckoe nose"

114 KonTtponbHas pabora o Teme "DnexTpuyeckoe mosne"

115 Cuna Toka. [TocTosHHBIN TOK. Y CI0BUS CYIIECTBOBAHUS
MOCTOSTHHOTO 3JIEKTPUUYECKOT0 TOKa

116 Wcrounuku toka. Hanpsxenue u 9/1C

117 3akoH Oma 1S ydacTKa Lenu. DIEKTPUIECKOoe
COIIPOTHUBIIEHUE

118 3aBUCHUMOCTb COITPOTUBIICHUS OJJHOPOIHOTO MPOBOJHUKA
OT €ro JJIMHBI U TJIOUIa/Id MOTIEPEYHOr0 CeUEHUs

119 VY nenpHOE CONIPOTUBIICHUE BelllecTBa. Pemienne 3anaq

120 [TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE
COEIMHEHUE MPOBOIHUKOB

121 Pacu€t pa3BeTBIEHHBIX AeKTpUUecKux ueneu. [Ipasuna
Kupxroda

122 Pemenue 3amau

123 Pabota anekTpuueckoro Toka. 3akoH xoymst —JIeHna

124 Pemenue 3amau

125 MOIIHOCTD 3JIEKTPUYECKOTO TOKA. TermoBast MOIIIHOCTb,
BbIZIeTIsieMasi Ha pe3UCTope

126 Pewienue 3amau

127 OJIC u BHyTpeHHEE COMPOTUBIICHUE UCTOYHMKA TOKA

128 3akon OMa 11 MOJTHOM (3aMKHYTOM ) AJIEKTPUIECKON

LEH




129 Pemenue 3amau 1

130 MOoIHOCTh HCTOYHNKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 Konpnencarop B Lienu nocTOSIHHOTO TOKa 1

133 Pemenue 3amay 1

134 Pemenue 3anau no teme "I1ocTOSHHBIN NEKTPUYECKUI 1
TOK"

135 Pemenue 3agau no teme "[1oCTOSITHHBIN AIEKTPUUECKUNA 1
TOK"

136 Pemenue 3anau no teme "I1ocTOSHHBIN ANEKTPUYECKUI 1
TOK"

137 O06o0011eHre U cucTeMaTU3alus 3HAaHUN 110 TeMe 1
"TToCcTOSIHHBIN NEKTPUUYECKUI TOK"

138 Kontposbnas padota mo teme "TlocTossHHBIH 1
AIEKTPUYECKHI TOK"

139 DJeKkTpudecKas IpOBOJUMOCTb Pa3IMYHBIX BEIIECTB. 1
DJIEKTpUUYECKU TOK B MeTaiiax. CBEpXMpOBOJIUMOCTh

140 DJeKTpUYECKU TOK B paCTBOpax M pacIuiaBax 1
ANEKTPOIUTOB. 3aKoHbl Papazes ist HIEKTPOIU3a

141 DneKTpuUecKuil ToK B razax. [lna3zma 1

142 DJeKTpuUecKuil TOK B Bakyyme. BakyymHbie mpuOops 1

143 DIIEKTPUUYECKHI TOK B TIOTYIPOBOIHUKAX 1

144 [omynpoBoAHUKOBBIE TPUOOPHI 1
®u3nyecKuil MpakTUKyM 1o teme "M3MepeHune cuibl Toka

145 U HaNpsOKEHUS B IETH [TOCTOSIHHOTO TOKa MTPH MTOMOIIU 1

AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB"
win "3HaKOMCTBO ¢ 1udpoBoii TabopaTopueit o pusmke.




[Tpumeps! u3mepenust GU3NMUECKUX BEIUYHH TPU TTOMOIIN
KOMIIBIOTEPHBIX TaTYUKOB"

146

®uznyeckuil NpakTukyM 1o teme "M3ydenue
HEPABHOMEPHOI'O ABMKEHHUSI C LIENbIO ONPENETICHUS
MI'HOBEHHOH cKopocTH"

147

®uznyecKkui nmpakTukyM no teme "M3mepenue
YCKOpPEHUS IPU MPSIMOJIUHEITHOM PaBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIOHHOHN MJIOCKOCTH" WU
"HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBMKEHUU"

148

®uznyeckui nMpakTukyM no teme "Mamepenue
YCKOpEeHHs CBOOOIHOTO nafeHus" wim "U3ydeHue
JBUKCHHS TeJa, OPOIIIEHHOTO TOPH30HTAIBHO"

149

®u3nyecKui MpakTUKyM 1o Teme "M3yueHne nBUKEHU
TeJa M0 OKPYKHOCTH C TOCTOSTHHOM 10 MOJYJIIO

ckopocthio" win "MccnenoBanre 3aBUCUMOCTH MEPUO/Ia
oOpareHuss KOHMYECKOro MasiTHUKA OT €ro mapameTpoB"

150

®uznyeckui nMpakTukyM no teme "Mamepenue
PaBHOJICHCTBYIOIIEH CHIIBI TPU JBMYKEHUU OpyCKa 1Mo
HaKJIOHHOM miockocTu" mim "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JBI)KEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €ro
Macchl"

151

®dusnyeckuil mpakTukyM no teme "MccnenoBanue
3aBHCHUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE
W Pe3WHOBOM oOpasiie, OT ux nedopmanuu" wim
"N3y4eHne TBUKCHHSI CHCTEMBI T€J, CBSI3aHHBIX HUTHIO,
NEPEeKUHYTOU uepe3 NErkuit 611oK"

152

®u3nyeckui nmpakTukyM no teme "M3mepenue




K03 puLIMEeHTa TPEHUS 110 BETMYUHE YTTIOBOTO
koaddurmenta 3apucumoctu FTp(N)" mm
"UccnenoBanue ABMXKEHUS OpyCKa IO HAKJIOHHOM
IUIOCKOCTH C MIEPEMEHHBIM KO3()PUIIMEHTOM TpeHus" nin
"U3y4yeHue nBH>KEHUS rpy3a Ha Bajly ¢ TpeHHeM"

153

®uznueckuil npakTukyM 1o teme "HecnenoBanue
yCIIOBUM paBHOBECHS TBEPIIOTO TeJa, UMEIOIIEr0 OCh
BpaieHus" win "KoHcTpyrpoBaHrue KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3ydeHne ycTonumBOCTH
TBEPAOTO TeJa, UMEIOIIETO MIIoIaab Onopsl"

154

®uznyeckuil NpakTUKyM 1o TeMe "M3mepenne ummnysbca
TeJa 1Mo TopMo3HoMY IyTu" uim "M3mepeHue Cuiibl TSTH,
CKOPOCTH MOJIEJIN AJIEKTPOMOOMIISI U MOILHOCTH CHJIBI
Tsaru" unu "CpaBHEHHE U3MEHEHUSI UMITYJIbCa TEJa C
umMnyiabcoM cuiibl" wim "MccnenoBanre coxpaHeHUs
MMITyJIbCa MPU yIIPYroM B3auMOJEHCTBUN" WU
"M3MepeHne KNHETUUECKON YHEPT UM Tena 110
TOPMO3HOMY IIyTH"

155

®usznyeckui mpakTukyM no teme "M3yuenue
M30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
UCTIONIb30BaHue ITUPPOBOI TabopaTopun)" win
"N3y4yeHne n3oxopHoro npouecca" wiu "M3yuenne
u3obapHoro npouecca” uinn "lIpoBepka ypaBHeHUs
cocrosiHus"

156

®u3nyecKkuil MpakTUKyM 1o teme "M3mepeHue yaenbHou
teroémkoctu" unu "Mccnenosanue npoiecca
ocTeIBaHUs BemiecTBa" i "MccnenoBanue aanadbaTHOTO
npouecca" win "M3ydeHne B3aMMOCBS3HM SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS U TEMIIEPATYypPhI




KHIIEHUS KUIKOCTEH"

157

®usznyeckui nmpakTukyM no teme "M3yyenue
3aKOHOMEPHOCTEHN MCTIapEHUs JKUIKOCTEN" i
"N3mepenue yaenbHOM TeIOTHI IJIABJICHUS JbJa" Uiu
"HM3y4yeHne CBOICTB HACHIIIEHHBIX 1apOB" WIN
"N3mepeHune abCOMOTHOM BIAKHOCTH BO3yXa M OI[EHKA
Macchl mapoB B nmomenieHun". Mamepenune kosddurmenrta
MOBEPXHOCTHOTO HATSKEHUS

158

dusnueckuil npakTukyM 1o Teme "Habmonenue
MpEBPAILCHHS YHEPTUHU 3aPSKEHHOTO KOHJIEHCATOPa B
SHEPTUI0 U3ayueHus ceeroauoaa"” wim "Msyuenue
MPOTEKaHUs TOKa B LIETH, COJepkKanield KoHaeHcarop"
unu "Pacnpenenenre pa3HOCTH MOTEHIIMATIOB
(HampspKEHUS) TIPH MTOCIIEI0BATEILHOM COCTMHCHUHT
KOHJICHCAaTOPOB"

159

®uznueckuil npakTukyM 1o teme "HecnenoBanue
CMEIIIAHHOTO COEAMHEHMS pe3ucTopoB" unu "M3mepenue
YAECIBHOTO CONPOTUBIICHUS TPOBOJHUKOB' WIIN
"UccnenoBanre 3aBUCMMOCTH CHUJIBI TOKA OT HANPSKEHUS
U1 JJaMIIbl HaKaJIuBaHUS"

160

Ousnueckuii npakTKyM 1o Teme "Habmonenue
anekTpoauza" win "M3Mepenue 3apsaaa 0JJHOBAIEHTHOTO
noHa" wim "HMcciaegoBanne 3aBUCUMOCTH COMPOTHUBIICHUS
TepMope3ucTopa ot Temneparypsl’ win "CHITHE BOIBT-
aMIIEPHOM XapaKTEepUCTUKHU auozaa'

161

PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS 3SHAHHIA
o TeMe "Kunemaruka"

162

PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHSI 3SHAHHIA
no teme "Jlunamuka"




PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS 3SHAHHIA

163 " " 1
no teMe "CraTuka TBepA0oro Tena

164 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS 3SHAHHIA 1
10 TeMe "3aKOHbI COXPaHEHUsI B MEXaHUKe"

165 Peseprubiil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUHA 1
1o TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TeOopun"

166 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS 3SHAHHIA 1
o TeMe "Tepmogunamuka. TemnoBbie MalIMHbL"
PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHSI 3SHAHHIA

167 1o Teme "ArperaTHble cOCTOsIHUS BeliecTBa. Da3oBbie 1
nepexonl"

168 Peseprubiil ypok. O60011eHHE U CUCTEMATH3AIMS 3HAHUHA 1
o TeMe "DnekTpuyeckoe mnoJe"

169 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3SHAHHIA 1
1o TeMe "[1o0CTOSHHBIN 2JTEeKTPUIECKUI TOK"

170 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS 3SHAHHIA 1
1o reMe "Toku B pa3nIn4HbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero Kontpoabubie | IlpakTuueckue 0Bpa3oBaATETBHbIC
padoThI padoThI pecypen
1 B3aumoseiicTBue NOCTOSIHHBIX MAarHUTOB U IPOBOIHUKOB C 1
TOKOM. MarnutHoe nosie. ['unoresa Amnepa
5 Bekrop marHuTHOM nHAYKUUU. [IpuHIUn cyneprno3unyuun 1
MAarHUTHBIX MoJjed. JIMHUY MarHUTHON MHIYKIIMHU
3 MarauTtHoe nosje NpoBOJHUKA ¢ TOKOM. OnbIT Dpcreaa
4 Cuna AMmepa, e€ HanpaBJIE€HUE U MOIYJb
5) Pemenue 3amau 1
6 [Ipumenenue 3akoHa AMiepa. DIEKTPOU3MEPUTEITbHbBIC 1
pUOOPHI
y Cuna JlopeHua, e€ HalpaBiieHHE U MOJYJb. J[BHkeHnE 1
3apsKEHHOU YaCTUIBI B OJJHOPOJHOM MarHMTHOM TOJIE
Pewenue 3anau
9 Pa6ota cunel Jlopenna 1
10 Pemenue 3amau
1 MarnauTHoe nosie B BeuecTBe. @eppoMarHeTuku, napa- u 1
JMaMarHeTUKH
12 OcHoBHBIE CBOHCTBa (peppomarHeTukoB. [Ipumenenue 1
beppoMarHeTUKOB
13 Pemenue 3amay mo reme "MarautHoe mmose" 1
14 Pemenue 3agau no reme "MarnuTtHoe nose"
15 SIBnenue sanexkTpoMarHuTHOM UHAYKIUU. 11oTOK BekTopa 1




MarHUTHOW UHIYKLIHHU

16 OJ1C uHAYKIIIH 1

17 3aKOH AJIeKTpOMarHuTHOW nHaykuuu dapanes 1

18 Buxpesoe anexrpuueckoe noiue. Toku dyko 1

19 OJIC uHAYKIMY B ABMKYIIUXCS TPOBOTHUKAX 1

20 Pemenue 3agau 1

21 [TpaBumno Jlenma 1

99 NunyktuBHOCT. KaTylika HHIYKTUBHOCTH B IIETIH 1
IIOCTOSIHHOT'O TOKAa

23 SBnenue camoumnaykiuu. 3/1C caMonHIyKIINH 1

24 DHeprus MArHUTHOTO TIOJIST KaTYIITKHA C TOKOM. 1
DIEKTPOMarHuTHOE IOJIe

25 Pemenue 3agau 1

26 O0001eHre U cUcTEMATU3aLMs 3HAHUN 110 TEME 1
"OnexkTpoguHaMuKa"

27 KonTtponbHas pabora no Teme "DneKTpoauHaMuKa" 1

28 KosnebarensHasg cucrema. CBOOOIHBIE KOJIEOAHHU. 1
["apMonnueckne KoeOaHus

29 KunemaTuueckoe ¥ JTMHAMHUYECKOE OIMMCAHUE 1
KoJIeOaTeIbHBIX JBHKCHUMN
DHepreTudecKkoe onrcanue. BIBO TMHAMUYECKOTO

30 OTIHCaHMsI TAPMOHUYECKHX KOJeOaHu U3 nx 1
SHEPreTUIEeCKOro U KNHEMAaTUIEeCKOTO OTIHCAHHUS

31 Ammatyna u gaza konebaHu 1
Ilepuon u yacrota koneb6anuii. [leprnoa ManabIx cBOOOIHBIX

32 KOJIeOaHU MaTEMaTHYECKOTO MassTHHUKA. [lepros 1

CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO MassTHHKA




3aryxatomue Konedanus. BeiHy X /1eHHBIC KOeOaHusl.

33
Pe3onanc

34 ABTOKOIE0AHUS

35 Pemenue 3amay

36 Ypok-koH(pepenmus "MexaHudeckue KoJieOaHus B
MY3bIKaJIbHBIX HHCTpyMEHTax"

37 O0001eHre 1 cUcTEMATU3aLMs 3HAHUN 110 TEME
"Mexannueckue konebaHus"

38 OnexTpoMarHuTHeIe Kosebanus. KonebaTenbHbIi KOHTYP
®opmyna Tomcona. CBsi3b aMIUTUTYbI 3apsia

39 KOHJIEHCATOpa C aMILUIUTYON CHJIBI TOKA B KOJIEOATEITEHOM
KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KoJebaTeIbHOM
KOHTYpe

41 3aryxarInue JIeKTPOMAarHuTHbIC KOJIeOaHusl.
BoinykeHHBIE 3JIEKTPOMAarHUTHbIE KOieOaHus

42 IIepeMeHnHBII TOK. Pe3uCTOp ¥ KOHAEHCATOP B LIENH
HEPEMEHHOT0 TOKa

43 Karymika HHIYKTUBHOCTH B IIETH IIEPEMEHHOTO TOKa

44 3akoH OMa AJis1 2JIEKTPUYECKON LIENU IEPEMEHHOrO TOKa

45 MoIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE U
NeiiCTByOIIee 3HaYeHHE CUJIbl TOKA U HaIPSHKEHUS

46 Pe3onanc B anieKTpUyecKoi enu

47 Pewenne 3anau

48 WneansHbiif Tpancdopmarop. [IponsBoacTso, nepenava u
noTpedieHne EeKTPUUIECKON IHEPTHU

49 DKOJIOTUYECKUE PUCKU IIPH ITPOU3BOJICTBE




aneKTpodHeprun. KynbTypa ncnosib30BaHus
JJEKTPO’HEPIUH B ITIOBCEAHEBHOM XKU3HU

50 Pemenue 3amau

51 Pemenue 3amay

59 O06o01IeHre U cucTeMaTU3anus 3HAaHUN TT0 TeMe

"DNeKTpOMAarHUTHBIE KOJIeOaHus "
53 MexaHuueckre BOJIHbI. XapaKTEPUCTUKH MEXaHUUECKHUX
BOJIH

94 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTepUCTUKH 3BYKa

56 Nudpaszsyk u ynprpasByk. [llymoBoe 3arps3Henue
OKPYKaIOIe Cpebl

57 Pemenue 3anau

58 DJIEKTPOMAarHuTHHIE BOJIHBL. M3myueHne
3IEKTPOMArHUTHBIX BOJIH

59 OHeprus MeKTPOMarHuTHeIX BoJIH. CBOMCTBa
3IEKTPOMArHUTHBIX BOJIH

60 [IIxana >nekTpoMarHuTHBIX BOJIH. [IprMeHnenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 [TpuHLIMIIBI pagNOCBS3U U TeneBUAeHUA. Pagronokanms.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl

62 KonTponpHas padora o teme "Konebanust 1 BOTHBI"

63 CgerT. 3aKOH NMPSMOJIMHEHHOTO PACTIPOCTPAHCHUS CBETA

64 Pemienue 3agau Ha mpuMEHEHKE 3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

65 Otpaxenue cBera. [Inockoe 3epkaino. Chepruyeckoe

3epKajio




[Ipenomiienne cBera. AGCOMIOTHBIN  OTHOCUTEIBHBIN
nokasarenb npenomienus. [lomHoe BHyTpeHHee

06 oTpaxeHue. [IpenenbHblid yroJ MOJIHOrO BHYTPEHHETO
OTpakKeHUS

67 Pemenue 3a1au Ha MPUMEHEHHE 3aKOHOB OTPAXKCHHUS U
MPETOMIICHUS CBETA

68 Xon nyueit B mpusme. Jucnepcus csera. ClIOKHbBIN
cocraB Oenoro cBera. L[Bet

69 JInn3pl. DOKYyCHOE pacCTOSTHUE M ONITHYECKAsl cuiia
JIMH3bI

20 [TocTpoenne n300pakeHUH B TMH3AX U UX CHCTEMax.
YBenuueHue JIUH3bI

71 Pemenue 3aga4 Ha mocTpoeHUe N300paKEHUH,
MOJTy4aeMBIX C IIOMOIIBIO JTUH3

72 ['ma3 kak ontuyeckas cucreMa

73 Pemenue 3amau. [Ipeaens npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceera

76 HNurtepdepenius ceeta

77 KorepeHTHbIC HCTOUYHUKHU. Y CIIOBUS HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB

78 Pewienue 3amau

79 [Ipumenenue naTephepeHIun

80 Hudpakmus cBera

81 HMudpaknuonnas pemérka. Y ciaoBue HaOIIOICHUS

TJIaBHBIX MaAaKCUMYMOB




82 Pemienue 3anau 1

83 [TonepeunocTs cBeTOBBIX BOJH. [lonmspusarus cera 1

84 Pemenue 3anau 1

85 CBeToBbI€ BIICHUS B IPUPOJIE 1

86 O0001eHre 1 cucTEMATU3aLMs 3HAHUN 110 TEME 1
"Onruka"

87 KontponbHas pabota no Teme «OnTHKa» 1
88 ['paHuLbl TPUMEHUMOCTH KJIACCUYECKOU MEXAHUKH. 1
3aKOHBI SJIEKTPOIMHAMUKY U MPUHIUI OTHOCUTEIHLHOCTH
89 [octynaTsl cienuantbHOW TEOPUHU OTHOCUTEILHOCTH 1

[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJL.
90 [IpeobpaszoBanus JlopeHia. YcnoBue NpUIMHHOCTH. 1
OTHOCHUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHH U COKPAIICHUE JITTHHBI
91 DHEprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHIIBI 1
92 CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKON 1
YacTULIBI. DHEPrHsl MOKOs
93 PaBHOBecHOE TEMIIOBOE H3ITy4YEHHUE 1
94 3akoH cMelennsa Buna 1
95 I'umore3a M. I1nanka o kBanTax. @OTOHBI 1
96 DHeprusi 1 UMIyJbC poToHa 1
97 ®otosdpdext. Onpitel A. I'. CtoneroBa. 3aKoHBI 1
dororddekra
08 VYpaBuenue DitHmTeitHa 11 hotodddekra. "KpacHas 1
rparuia” gporoaddexra
99 Hasnenue cBera. OnbiTel [1. H. JIeObenena 1
100 BoiHOBBIE CBOIICTBA YaCTHI]




Bonnsl ne bpoins. JInuHa BosHb 1¢ bpoiiiia U pa3Mepsl

101 00JacTy JOKaIMU3aluK JBUKYIIEHCS YaCTHUIIbI

102 KopnyckynsipHo-BOIHOBO! Ayanus3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax

104 Creruduka n3meperuii B MUKpomupe. COOTHOIICHUS
HeonpenenéuHoctei ['elizendepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenne pacu€éTHbIX 3a1a4

107 Kontponbnas padora mo temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

108 OnBITHI O UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas monens atoma Pezepdopaa

109 [Moctynarsr bopa

110 Bunael ciektpoB. CHieKTp ypOBHEH S3HEPTHHU aTOMa
BOJIOpOAa

111 CroHTaHHOE ¥ BBIHY)KJIEHHOE HU3JIyUYE€HUE CBETA

112 Jlazep

113 Hyxnonnas monens siapa I'eitsenOepra-liBanenko. 3apsin
1 MaccoBoe 4ncio aapa. M3otonsl. PagnoakTMBHOCTH
3aKOH pasiMoaKkTUBHOTIO pacnazaa. CBoicTBa

114 MOHU3UPYIOLIETO U3JIy4eHUs. BiausHue paiuoaKTUBHOCTH
HAa J)KUBbIE OpraHu3Mbl. Jlo3uMeTrpus
DOHeprus CBSI3U HYKJIOHOB B siJipe. SliepHbIE CUJTBI.
JHedext maccsl siapa. SnepHbie peakuuu. SnepHble

115 peaxTopsl. [Ipobiemsl yrpaBasieMoro TepMosiIepHOTO

CHUHTE3a. DKOJIOTHUECKUE aCIIEKThl Pa3BUTUS SAEPHOU
SHEPreTUKU




MGTOHBI peI‘I/ICTpaHI/II/I 1 UCCIICA0OBaAHUA BHGMGHTapHBIX
yactull. DyH1ameHTaaIbHbIe B3aUMOICUCTBHS. bapuoHBbI,

116 Me30HbI 1 JienToHbl. [IpencraBnenue o CrangapTHOM
moenu. KBapk-rimrooHHas Moziesb aipOHOB
®usuka 3a npeaenamu CtannapTHol Monenu. TémHas

117 martepus U TéMHas sHeprus. EquncTBo pusnueckoit
KapTUHBI MUPa

118 Oransl pa3BUTHS ACTPOHOMUHU. 3HAUYEHUE ACTPOHOMUH
[IpuMeHUMOCTB 3aKOHOB (PU3HUKH JJII OOBSICHEHUS

119 MIPUPOJIBI KOCMHUYECKUX 00BEKTOB. MeTOo b
ACTPOHOMUYECKUX HCCIEA0BaHUN

120 CoBpeMeHHbIE ONTUYECKUE TEIECKOMbI, PaAHOTEIECKOIIbI,
BHeaTMoc(epHast acCTpOHOMHS

121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,
MJIAHEThI, UX BUAUMOE JIBUIKEHHE

122 Conueunas cucrema. Conaite. ConmHeuHass akTUBHOCTD.
Nctounuk sHeprum CosiHIa v 3BE311

123 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKHU. J(narpamMma
"CreKTpanbHbIN KJIACC — CBETUMOCTD"

124 3Be3/1bI TJIABHOM MOCIIEI0BATEIBHOCTH
Buyrpennee crpoenue 38€311. CoBpeMEHHbIE

125 MIPEICTABJICHHS O IPOUCXOXKACHUH | 3BoJtorru CoJtHITa
U 3BE31. DTaNbl )KU3HU 3BE3]

126 Mineunsiii [1yre — Hama ['anaktuka. TUIIBI raTakTHK.
UYépHble AbIPHI B sApax TAIAKTUK

127 Bcenennas. Pacmmpenne Beenennoii. 3akon Xao6ia.
Teopus bosbmoro B3pbeiBa. PenukroBoe usirydeHue

128 MacmrabHas cTpykrypa Beenennoi. MetaranakTuka




129

Hepeménnsie mpoOieMbl acCTpOHOMUU

130

®dusznyeckuil mpakTukyM no teme "MccnenoBanue
MAarHUTHOTO TIOJISl IOCTOSTHHBIX MarHUTOB' HITH
"HccnenoBanue CBOMCTB (heppOMarHeTHKOB" MU
"UccnenoBanue aeiicTBUS MOCTOSHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

131

®u3nyecKui MpakTUKyM 1o teme "M3MmepeHue cuibl
Awmrnepa" nnu "M3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT
cuibl Toka" win "OnpeneneHne MarHuTHOW MHAYKIMY Ha
OCHOBE U3MEPEHMS CUIIbl AMIiepa”

132

®usznyeckuil mpakTukyM no teme "MccnenoBanue
SIBJICHUS 3JICKTPOMArHUTHOM MHIYKIIMU'" WIIH
"Onpenenenyre HHAYKIMY BUXPEBOTO MarHUTHOTO 1oJis"

133

®dusnyeckuil mpakTukyM no teme "MccnenoBanue
sByIeHHs camonHAyKIuK" uiau "COopka Moenu
3JIEKTPOMArHUTHOTO reHeparopa”

134

®uznyeckuil NpakTUKyM 1o teme "M3mepenue nepuona
CBOOOJTHBIX KOJICOAHUW HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

Ousnueckuii npakTukym no teme "[IpeodbpazoBanue
SHEPrUM B PYKUHHOM MasTHHUKE"

136

®dusnyeckuil mpakTukyM no teme "MccnenoBanue
HEPEMEHHOT0 TOKa Uepe3 MoCce10BaTeNbHO
COEIMHEHHBIE KOHAEHCATOP, KaTyLIKY U pe3ucTop” Uiu
"UccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH
IIEPEMEHHOTr0 TOKa"

137

®usznyeckui nmpakTukyM no teme "M3yyenue
MapaMeTpoB 3BYKOBOM BOJIHBI"




138

®uznyeckuil NpakTUKyM 1o TeMe "M3mepenne
nokaszaresist npesiomiieHus crekia" unum "llonyuenne
M300pakKeHHS B CUCTEME U3 INIOCKOTO 3epKayia v JTUH3HI"

139

®uznueckuil npakTukyM 1o teme "HecnenoBanue
3aBHCUMOCTH (POKYCHOTO pPacCTOSIHHSI OT BellecTBa (Ha
npuMepe XUIKuX JuH3)" uin "M3mepenue GoKycHOro
paccTOsIHUSA pacCeUBAIOMINX JIMH3"

140

Ousnueckuii npakTukyMm 1o Teme "Habmonenue
TuQpakiuy, UHTepGEpEeHIINH U TOJSIpU3aIK cBeTa"

141

®u3nyecKkuil MpakTUKyM 1o teme "OnpeneneHue
UMITYJIbCA M SHEPTUU PENSTUBUCTCKUX YaCTHII (IO
dororpadusaM TPEKOB 3apsXKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

®uznyeckui mpakTukyM no teme "M3mepenue
nocTossHHOM IiaHKka Ha OCHOBE UCCIIEIOBAHUS
dotordpdexra" nnm "UccnenoBanme 3aBUCUIMOCTH CHITBI
TOKa 4epe3 CBETOIUO] OT HaNpsKeHus"

143

®usznyeckuil mpakTukyM no teme "MccnenoBanue
CIEKTpa pa3pesKkeHHOT0 aTOMapHOI0 BOJIOpOAa U
W3MEpPEHHE MOCTOsTHHOM Pundepra"

144

®uznueckuil npakTukyM 1o teme "HecnenoBanue
paznoaKTUBHOTO (pOHA C UCIIOIB30BaHUEM JJ03UMeTpa"
nin "M3ydeHue noruomnieHus: OeTa-4yacTull aTloOMUHAEM"

145

Ousnueckuii npakTUkyM 1o teme "Habmonenus
3BE3HOTO HeOa HEBOOPYKEHHBIM TJ1a30M C
UCTIOJIb30BaHNEM KOMIBIOTEPHBIX MPUIIOKESHUN JJIsI
oTpesieNieH s TIOJI0KEHUsT HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBEpHOTO
notytmapust u sipkue 3BE€3761" win "HabmroneHus B




tesieckon JIyHbl, IJIaHET, TYMAHHOCTEHN U 3BE3AHBIX
cKormieHui"

146

O06o061enne u cuctemMaru3anus 3HaHui. Posib pusuku n
aCTPOHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMATILHOM U ATHYECKOU cepax NesaTeTbHOCTH
YyesjoBeKa

147

0O0001eHne 1 cucreMaTu3anys 3HaHui. Pois 1 MecTo
(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOI Hay4yHON KapTUHE
Mupa

148

O0001eHne 1 cucreMaTu3anys 3HaHui. Poib
buznvecKoit Teopun B HOPMUPOBAHUH TIPEICTABICHUN O
(bU3HUYECKON KapTUHE MUPA, MECTO (PU3UIECKON KapTHHBI
MHpa B 00IEM PsIy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX MPEICTABICHUN O IIPUPOAC

149

O0001eHne 1 cUCcTEMATU3AaLMs 3HAHUN 110 TEME
"Kunemaruka"

150

O00011eHHE U CUCTEMATU3ALMS 3HAHUN 10 TEME
"Kunemaruka"

151

O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 110 TEME
"lunamuka"

152

O0001eHne 1 cUcTEMATU3aLMs 3HAHUN 110 TEME
"CraTtuka TBEp0rO TEIa"

153

O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 10 TeME "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

154

O06o0011eHre U cucTeMaTU3alus 3HaHUN 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHUYECKOH Teopun”

155

O0001eHre 1 cUCTEMATU3aLMs 3HAHUN 110 TEME
"Tepmoannamuka. TennoBbsie MaluHb!"




O00011eHME U CUCTEMATU3ALMS 3HAHUN I10 TEME

156 "ArperaTHble COCTOSIHUS BeuecTBa. @a3oBbie mepexo bl !

157 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110 TEME 1
"Dnexrpuueckoe noie"

158 O0001eHne 1 cUcTEMATU3aLMs 3HAHUN 110 TEME 1
"IToCTOAHHBIN JIEKTPUUECKUH TOK"

159 O0o001IeHrEe U cHCTeMaTH3anus 3HaHui 1Mo TeMe "Toku B 1
pa3nu4HbIX cpenax”

160 O0001IcHNEe U CHCTEMATH3alKs 3HAHUH 110 TEMe 1
"MaraurtHoe moJje"

161 Peseprubiil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUHA 1
1o TeMe "DJIeKTpOMarHuTHast MHIyKIHs'"
PesepBHeIil ypok. O000IIEHHE U CUCTEMATU3AIIHS 3SHAHHIA

162 1o TemMaM "MexaHndeckue Koaeoanua" u 1
"DIeKTpOMarHuTHbIE KoieOanus"

163 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS 3SHAHHIA 1
o TeMaM «OnTtuka» 1 «OcHoBbl CTO»

164 PeseprubIil ypok. O6001IeHNE U CUCTEMATH3AIMS 3HAHUHA 1
o TeMe "KoprycKyJsipHO-BOJHOBOM ayanu3m"
PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHSI 3SHAHHIA

165 o Teme "®u3rKa aTOMHOTO SApa U AIEMEHTaPHBIX 1
gacTul"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 165 16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IVIS1 YYEHUKA :

10KJI : YYHEBHUK « ®U3UMKA 10» B.A. KACBSIHOB JIPO®A 2013T.

[ 1xn:yueOnnk « OPU3UKA 11» » B.A. KACBSHOB JIPODA 2014T

METOINUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA:

10KJI : YUHEBHUK « ®U3UKA 10» B.A. KACBAHOB IPODA 2013

CBOPHUK 3AAY «DPU3UKA 10-11» A.ILPBIMKEBUY JPO®A 2014I

[ 1xn:yueOnnk « OPU3UKA 11» » B.A. KACBSHOB JIPODA 2014T

CBOPHUK 3AJJAY «D®U3NKA 10-11» A.ILPBIMKEBUY JIPODA 2014T°

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET



