AHHOTAIIUA K ITPOTPAMME

11O ®U3UKE
MPO®WIBHBINA YPOBEHB

X-XI knaccwo

CraTtyc 10KyMeHTa
Pa6ouas nporpamma no ¢usuxe 10-11 ki1. cocraBnena B cootBercTBUU ¢ DenepanbHbIM

roCyJapCTBEHHBIM 00pa3oBaTebHbIM cTangapToM: «Pusuka» 10-11 kmacesl (MpopUIbHBINA YPOBEHB)
U TPUMEPHBIX MporpaMm 1o yueOHbIM npeameraMm. @usuka. 10 — 11 kmaceer: — M. : TIpocBemenue,
2010. — 46 c. — (CrapaapTsl BTOPOTO MOKOJICHHS). , HA OCHOBE pabouux mporpamm no ¢usmke. 7 — 11
knaccel / Tlox pen. M.JI. KopueBuu. — M. : MJIEKCA, 2012. , Ha OCHOBE aBTOPCKHUX IMporpamMm (
aBTopoB A.B.Ileppiukuna, E.M. I'ytuk, I'.5I. Msakumesa, b.b. byxosuesa, H.H. Corckoro) ¢ yuerom
TpeboBanuii  ['ocymapcTBeHHOro  00pa3oBaTeNbHOIO  CTaHAApTa  BTOPOrO  TOKOJICHHS.
[IporpaMMa KOHKPETHU3UPYET COJEp)KaHUE IPEAMETHBIX TeM 00pa30oBaTENbHOIO CTaHJAApTa Ha
npoUILHOM YpOBHE, JaeT NPHUMEpPHOE pachpesesieHne ydeOHBbIX YacoB IO pasziesiaM Kypca U
PEKOMEHIYeMYIO TIOCIIEIOBATEIIbHOCTh M3YUCHHS DPA3/ENOB (U3UKU C YyUETOM MEXKIPEIAMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX OCOOCHHOCTEH Ydaluxcs,
ornpezensseT MUHUMaIbHbIA Ha0Op OIBITOB, IEMOHCTPUPYEMBIX YUUTENIEM B KJlacce, J1abOpaTOPHBIX U
MPAKTUYECKUX PA0OT, BBIMOIHIEMBIX YIAIIUMUCS.

CTpykTypa 10KyMeHTa

[TpumepHas mporpamma o (pu3uKe BKIIOYACT TPHU pa3jiesa: MOICHUTENbHYIO 3alUCKY; OCHOBHOE
CoJiep’KaHue C IMPUMEPHBIM paclpeesieHueM y4eOHbIX YacoB I10 pa3jeiaM Kypca, PEKOMEHIYEMYIO
MOCIIE0BATEIHbHOCTh U3YUEHUS TEM U Pa3fiesioB; TpeOOBaHMS K YPOBHIO MOATOTOBKH BBHITYCKHUKOB.

Kypc ¢usuku B mnpumepHoil mnporpamme cpenHero (moiHoro) obmero o0Opa3oBaHUs
CTPYKTYpUpYeTCS Ha OCHOBE (U3MUYSCKUX TEOpHUH: MEXaHWKa, MOJEKyIsApHas  (QU3UKa,
AJIEKTPOJJMHAMUKA, SJICKTPOMAarHUTHBIC KOJICOAHUs ¥ BOJIHBI, KBAHTOBAsI (pU3HKa.

Lenu:
OCBOEHHe 3HAHWH O METO/IaxX HAYYHOTO IMO3HAHUS TMPHUPOJBI;, COBPEMEHHOW (DM3NYECKON KapTHHE
MHpa: CBOMCTBAaX BeEIIeCTBA M  NOJIA, IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX,
JUHAMHYECKMX W CTAaTUCTUYECKUX  3aKOHAX  IIPUPOABI,  DJIEMEHTapHBIX  4YacTULAX U
(GbyHIaMEeHTaJIbHBIX B3aUMOJAECUCTBUSAX, CTPOEHUH U 3BONIOIMY BceeneHHOoM; 3HaKOMCTBO ¢ OCHOBaMH
(byHAaMEHTANBHBIX (U3NYECKUX TEOpUH: KIACCHUYECKON MEXaHWMKH, MOJIEKYJISIPHO-KUHETHYECKOH
TEOpUHM,  TEPMOJMHAMHKH,  KJIACCHYECKOW  DJIEKTPOJAMHAMHKH,  CIEHHAIBHOM  TEOPUH
OTHOCHUTEJIBHOCTH, KBAHTOBOU TEOPUH;
OBJIaJileHHMe YMEHHSIMH TPOBOJUTH HAOIIOAEHMS, IUIAHUPOBATh U BBIMOJHATH SKCHEPHUMEHTHI,
o0OpabatbIBaTh pe3yibTaThl U3MEPEHUM, BBIABUIATH TMIOTE3bl U CTPOUTH MOJIENH, YCTAHABIMBATH
TPAHULBI UX IPUMEHUMOCTH;
NpUMeHeHUue 3HAHMI 10 ¢u3ukKe i1 OOBSICHEHHUS SIBICHUH MPHUPOJbI, CBOWCTB BEILECTBA,
IPUHLIMIIOB PabOThl TEXHUYECKUX YCTPOMCTB, pemieHusi (U3NYECKUX 3a/1ad, CaMOCTOSITEIIbHOTO
npuoOpeTeHusT M OLIEHKU JOCTOBEPHOCTH HOBOM HHpopManuu (usnyeckoro cojepikaHus,
UCIIOJIb30BAaHUSI COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUN Ul TIOMCKa, NepepaboTKu U
npeabaBIeHHs yUeOHOM U HayYHO-TIOMYJISIpHONW MH(POPMALIUU 110 (PU3HKE;
Pa3BUTHE IO3HABATEJbHBIX HHTEPECOB, HHTEIEKTYAJIbHBIX H TBOPYECKHUX CIIOCOOHOCTEHl B
npolecce pemieHuss (U3NYECKUX 3a7ad M CaMOCTOATENbHOTO NPHOOPETeHHMsS HOBBIX 3HAHUH,
BBIMIOJTHEHUS] AKCIEPUMEHTAIbHBIX HMCCIEAOBAHUN, MOATOTOBKM JOKJIAA0B, pedepaToB U APYTruUx
TBOPYECKUX paboT;
BOCIIMTAHME JIyXa COTPYJHUYECTBA B IMPOLIECCE COBMECTHOIO BBINOJHEHHUS 3aJa4, YBaXKUTEJIBHOTO
OTHOLIEHUS] K MHEHHUIO OIIMOHEHTa, OOOCHOBAHHOCTHU BBICKA3bIBAEMOW MO3UIMH, TOTOBHOCTU K
MOPAJIBHO-3TUYECKOM OLICHKE UCIIOIb30BAHMS HAYYHBIX JOCTUKEHUMN, YBAXXEHUS K TBOPLIAM HAayKU U
TEXHHUKH, 00eCTIeYNBAIOLIUM BEAYIIYIO POJIb (U3UKH B CO3JaHIUH COBPEMEHHOI'O MUPA TEXHUKHU;



HCMOJIb30BAHNE TPHOOPETEHHBIX 3HAHMII M YMEHHWil ISl pelieHUs MPaKTHYECKUX, KU3HEHHBIX
3aJ]a4, PAIMOHAJIBLHOTO IPHPOJIONOIL30BAHUS W 3aIIUTHl OKPYXKAIOIICH Cpefbl, 00eCIeUeHUs
0€30aCHOCTH KU3HENEIATEIbHOCTH YEJIOBEKA U OOIIIECTBA.

MecTto npeamera B yueOHOM IIaHe

®denepanbHbli 0a3MCHBIA Y4eOHBIM IIaH Uil 00pa3oBaTENbHBIX yupexaeHui Poccuiickoi
@eneparun oTBOIUT 350 YacoB Uit 00S3aTENBHOTO M3yYeHHs] (U3UKH Ha NPO(UIBHOM YpOBHE
CTYNEHH CpeaHero (ImoJIHoro) obmero oopasoanus. B Tom yucie B X u Xl kimaccax mo 175 y4eOHbIX
4acoB W3 pacueTa 5 y4yeOHBIX yaca B HeNEN0. B mpuMmepHO mporpamma MpeaycCMOTPEH pe3epB
cBOOOAHOrO ydeOHOro BpeMeHH B o0beme 35 dac i peanu3alil aBTOPCKUX TOJXOMOB,
UCTIOJIb30BaHUS Pa3HOOOpa3HbIX (POPM OpraHu3aluu yd4eOHOro Mpolecca, BHEAPEHHUS COBPEMEHHBIX
METOJIOB O0YYEHHS U MEeJarOrMuecKuX TEXHOJIOTUMN, ydeTa MECTHBIX YCIOBHIA.

OO0uiey4yeOHbIe yMeHNSI, HABBIKH U CIIOCOOBI J1eSITeILHOCTH

[IpumepHasi mporpamMma MnpeaycMaTpuBaeT (GOpPMUPOBAHUE Yy IIKOJBHUKOB OOIIEy4YeOHBIX
YMEHUH M HaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB NEATENPHOCTH M KIIOUEBBIX KOMIIETEHIMNA. B 3TOM
HAIpaBJICHUU MPUOPUTETAMU i1 IIKOJIBHOIO Kypca (U3MKM Ha dTalleé OCHOBHOTO OOIIEro
00pa3oBaHus SBISIOTCS:

[IpumepHas mporpaMMa mnpeaycMaTpuBaeT (GOpPMUPOBAHHUE Yy UIKOJBHUKOB OOIIEYy4eOHBIX
YMEHMM U HaBBIKOB, YHHUBEPCAJIbHBIX CIOCOOOB JESITEIBHOCTH U KJIIOYEBBIX KOMIIETEHIUH.
[TpuoputeraMu AJis HIKOJBHOTO Kypca (U3UKH Ha 3Tarie OCHOBHOT'O OOIIET0 00pa30BaHusl SBISIOTCS:

Ilo3nasamenvrasn deamenbHOCMb:
® CIIOJI30BAaHME JUISl MO3HAHMSI OKPYKAIOLIEro MUpa Pa3JIMYHBIX €CTECTBEHHOHAYYHBIX
METOJIOB: HaOJI0JICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;
e (QopmupoBaHue yMEHHH pa3nnyarh (AKTHI, THIIOTE3bl, TMPUYUHBI, CIICICTBUS,
JI0Ka3aTeNNbCTBA, 3aKOHbI, TEOPUU;
® OBJAJICHUE aJICKBATHBIMU CIIOCOOAMHU PEHICHHUS] TEOPETHYECKHX M SKCIEPUMEHTAIBHBIX
3ajady;
e TpUOOpPETEHHE ONBITA BBIABMKCHHUSI TUIIOTE3 I OOBSCHEHUS] U3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAILHON TTPOBEPKH BBIIBUTAEMBIX TUIIOTE3.
HnghopmayuonHo-KoMMyHUKAMUBHASL OesmeNlbHOCMb .
e BIAJCHHE MOHOJOTHUYECKON U AMATOTUYECKOU peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATH
TOYKY 3peHUs cOOeCeIHNKa U TIPU3HABaTh MPABO Ha HHOE MHEHUE;
® CIIOJIb30BAHME JUIS PEIICHUs MO3HABATENbHBIX U KOMMYHUKATUBHBIX 3aJa4 pa3iM4HbIX
HMCTOYHUKOB HHGOpMAITUH.
Pegnexcusnas oesmenvrnocmo:
® BJAJICHUE HaBbIKAMU KOHTPOJS U OLIEHKU CBOEU NEATEIbHOCTH, YMEHHEM MIPEIBUAETh
BO3MOYKHBIE Pe3yJbTaThl CBOMX JEHCTBUMA:
e opraHuzanus y4eOHOH JNesATeNIbHOCTH: MOCTaHOBKA 1I€JIU, MJIAHUPOBAaHUE, ONpEelIeHNe
ONTUMAJILHOTO COOTHOIIEHUS LIEJIH U CPEJCTB.

Pe3yibTaThl 0CBOCHUS Kypca (PU3HKH.

JInuHOCTHBIE pe3yJIbTaThI:

B ueHHOCTHO-OpHEHTALMOHHOM cdepe — YYBCTBO TOPAOCTH 32 POCCHHMCKYI0 (U3HMUYECKYIO
HAayKy, TYMaHU3M, [10JI0KHTeJIbHOE OTHOIIIEHHEe K TPY1Y, leJleyCTPeMJIEHHOCTD;

B TpynoBoii cpepe — roTOBHOCTH K 0CO3HAHHOMY BbIOOPY JajibHelIeld 00pa3oBaTe/IbHOM
TPAeKTOPUM;

B no3HaBaTe/ibHOI (KOTHHUTHBHOH, MHTE/VICKTYAJIbHOI) cdepe — yMeHue ynpasJsiTh
cBOeil MO3HABATEIbHOM AeATeIbHOCThIO.

MeTanpeameTHbie pe3yJabTaThbl:
Hcnonb3oBanue yMeHUl U HABBIKOB Pa3J/IMYHbIX BU/IOB IO3HABATEJIbHOMN 1eATEIbHOCTH,
NpPUMEHEHHEe OCHOBHBIX MeETOJA0B MO3HAHMA  (CHCTeMHO-MH(OPMAIMOHHBIA  aHAJM3,
MO/JeJMPOBaHMeE U T.1.) IJI H3yYeHHs PA3JIMYHBIX CTOPOH OKPYKaloulel 1eiiCTBUTEIbHOCTH;
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HCMO0Jb30BAHNE OCHOBHBIX MHTE/LUIEKTYAJBbHBIX omepanuii: ¢opmy/mpoBaHue TUIOTE3,
aHaJM3 W CHHTe3, CpaBHeHHMe, 0000lIeHHe, CHUCTEMATH3allUsl, BbISIBJEeHHE TPUYMHHO-
CJIeICTBEHHBIX CBSI3€i, OMCK AHAJIOTOB;

yMeHHe reHepUPOBATh U/eU U ONpede/siTh CPeAcTBA, He00X0AMMBbIe /IJI MX peaiu3alun;

yMeHHUE OmpeesiTh HeJdd U 33]a4H JAeTeJIbHOCTH, BHIOMPATH CPeACTBA, HEOOXOAUMbIe
AJISl UX peajin3aluu;

yMeHHUE OmnpeaessiTb LeJH H 33a4M JeATeJbHOCTH, BbIOMPATh CpelCTBa peau3aluu
neJieil 1 IPMMEHSATH UX HA MPAKTHKE;

HCNOJb30BAHNE PA3JMYHBIX HCTOYHMKOB VIS MOJy4YeHHsl (pu3nueckoil uHpopmanum,
NOHUMAHUE 3aBHCHMOCTH COJep:KaHusn M (opMbl mnpeacTaBjeHuss HHPOpMAUMH OT IeJieid
KOMMYHUKAIUU U aJipecarTa.

TpeboBaHNs K YPOBHIO NOATOTOBKH BbINYCKHUKOB
B pe3yabrare uzyyennsi Gu3nMku Ha NPoPUJILHOM YPOBHE YUEHUK JT0JIKEH
3HATH/IOHUMAThH
J CMBbICJI NOHATHH: (pU3NYecKoe siBJIeHUe, (PU3nvecKkas BeJUYNHA, MO eJIb, TUIIOTE3A,
NPUHLNIIL, IOCTYJIAT, TEOPUs, IPOCTPAHCTBO, BpeMsi, HHEPIHAJIbLHAN CHCTEMA 0TCYeTA,
MaTepUaJibHasi TOYKA, BEIECTBO, B3aUMOIeHCTBUE, H1eaJIbLHbIH ra3, pe30HaHC,
3JIEKTPOMATHUTHBbIE KOJIe0aHUs, 3JIEKTPOMATHUTHOE T0JIe, JJIEKTPOMATHUTHAS BOJIHA, ATOM,
KBaHT, (POTOH, AaTOMHOE SI/IPO, AedeKT Macchl, JHEPTUS CBSI3H, PAINOAKTUBHOCTD,
HOHU3HUPYIOIIee U3JIyuyeHne, JIaHeTa, 3Be3/1a, ralakTukKa, Beceennas;
. CMBICJI (PM3MYECKUX BEJIMYMH: NepeMelleHne, CKOPOCTh, YCKOpPeHHe, Macca, CHJIa,
JAaBJieHNe, UMITYJIbC, pad0oTa, MOIIHOCTh, MEXaAHUYECKAs] SJHEPTHsl, MOMEHT CHJIbI, IEPUO,
4acToTa, AMILINTY/AA KOJIeOaHUH, JJINHA BOJHbI, BHYTPEHHSS JHEPIHsl, CPeIHASl KHHETHYeCKas
JHEPrusl YaCTHUIl BellecTBA, a0COTIOTHASI TEMIIEPATYPa, KOJIMYECTBO TEIUIOThI, yAeJbHasA
TeIUI0EMKOCTb, yAeJbHasl TEIVI0TA Napoo0pa3oBaHusl, yeJbHAs TEIJI0TA IIABJICHNS, YAeJIbHAsA
TeIUI0TA CrOPAHUs, JJIEeMEHTAPHBIN JJIeKTPUUYECKUIl 3aPsi/l, HANPSAKEHHOCTH YJIEKTPUIECKOT0
10JIsl, PA3HOCTh MOTEHUHNAJIOB, JJIEKTPOEMKOCTh, JHEPT sl JIEKTPUYECKOT0 MOJIsl, CHJIAa
JIEKTPUYECKOTr0 TOKA, JIeKTPUUYECKOe HANIPSIZKEHUE, YJIEKTPUYecKoe CONPOTHBJIEHHE,
3JIEKTPOABHKYIIASl CHJIA, MATHUTHBIA MOTOK, MHAYKIUSI MATHUTHOI'O 110JI1, HHAYKTUBHOCTD,
IHEPrUusi MATHUTHOIO MOJIsl, TOKA3aTe/Ib MPeJIOMJIeHH s, ONTHYECKAS CUJIA JIMH3bI;
. CMBICJ (PM3MYECKUX 3aKOHOB, IPUHIUIIOB M MOCTYJIATOB (GopMyIMPOBKA, TPAHULBI
NPUMEHUMOCTH): 3aKOHBI JUHAMHKH HbI0TOHA, NPUHIUIIBI CYNEPNO3HLIHMHA U OTHOCUTEJILHOCTH,
3akoH Ilackans, 3axkoH ApxuMmena, 3akoH I'yka, 3aK0OH BCEMUPHOI0 TATOTEHHs, 3AKOHbI
COXpaHeHMsl IJHEPrUuM, UMIYJIbCA U JJIEKTPUYECKOI0 3apsi/ia, OCHOBHOE YPABHEHHE
KHHETHYeCKO TeOPHH ra3oB, ypaBHEHHE COCTOSIHUS H1€AJIbHOI0 ra3a, 3aKOHbI
TePMOAUHAMUKH, 3aK0H KyJioHa, 3axon OMa /14 noJiHOM uenu, 3akoH /xxoyas-Jlenua, 3akoH
3JIEKTPOMATHUTHON MHAYKIMHU, 3aKOHbI 0TPAKECHNUS U MPEJIOMJICHUS CBeTa, OCTYJIAThI
CHeNHAJIbHON TEOPUH OTHOCUTEILHOCTH, 3aKOH CBSI3U MACChl M JHEPruu, 3aKkoHbl Gporodddexra,
nocryaarbl bopa, 3aK0H panoaKTHBHOIO pacnajia;
. BKJIA/I POCCHIICKHUX U 3apy0eKHBIX YUeHbIX, 0Ka3aBIIMX Han0oJIblllee BJIUsIHUE HA
pasBuTHe PUUKH;
yMeTh
. ONMHUCHIBATH M 00bSACHATH Pe3yJibTAThl HA0II0AeHNH U IKCIIEPUMEHTOB: HE3aBUCUMOCTh
YCKOpeHHUs1 CBOOOTHOTO MaeHHsi OT MACChI NMA/IAaI0NIEro TeJia; HATpeBaHue ra3a npu ero
OBICTPOM C:KAaTHM U OXJIA2K/IeHUe NP ObICTPOM paCIIMPEeHUN; MOBbILICHUE JABJICHNUS ra3a npu
€ro HarpeBaHUHU B 3aKPbITOM COCY/1€e; OPOYHOBCKOE JIBHKEHHE; YJIEKTPU3aLMs TeJI MPH UX
KOHTAKTe; B3aUMO/IeiicTBHE POBOAHNUKOB C TOKOM; /IeiiCTBHEe MATHUTHOIO MOJIS1 HA IPOBOJIHUK
C TOKOM; 3aBUCUMOCTD COIIPOTUBJICHUA MMOJYITPOBOAHUKOB OT TEMIIEPATYPLI U OCBCIICHUS ]
3JIEKTPOMATHUTHAS HHAYKIUSA; PACIPOCTPAHeHHe 3JIEKTPOMArHUTHBIX BOJIH; IUCIIEPCHS,
uHTeppepeHnus U 1upaKus CBeTa; U3JIyYeHHe U MOIJIOLIeHHe CBEeTa aTOMaMHU, JIMHeiYaTbie
creKTpbl; GoTo3(P(PeKT; pafHoaAKTUBHOCTD;



. NPUBOAUTH NPUMeEPHI ONBITOB, HJLUIICTPUPYIOUIUX, YTO: HAOJIIOIEHUS U IKCIIEPUMEHT
CJIy’KaT OCHOBOI1 VIl BbIIBUKEHHSI TUIIOTE3 U MOCTPOEHHUS HAYYHBIX TEOPHUIl; IKCIIEPUMEHT
M03BOJISIeT NPOBEPUTH HCTUHHOCTh TEOPeTHYECKUX BLIBOIOB; (pu3uveckasi Teopus jaer
BO3MOKHOCTH O0BSICHATH SIBJICHUS IPUPOJbI U Hay4Hble GaKThl; PU3HYECKas] TeOpHs
MO03BOJISIeT MPeACKA3bIBATh ellle HeM3BeCTHbIE SIBJICHNUSI M MX 0COOEHHOCTH; NPHU 00bSICHEHUH
NPUPOIHBIX SIBJEHUH UCIOJIb3YIOTCHA (PM3HYECKUE MOJeJN; OJUH U TOT 5Ke IPUPOAHBIA 00beKT
WU sIBJIEHHE MOKHO MCCJIe0BATH HA OCHOBE MCII0JIb30BAHHUSA PA3HBIX MOJIeJIeil; 3aKOHbI
¢pu3uKku 1 pu3nYeCKUe TEOPUH UMEIOT CBOU ONpe/ieleHHbIe TPAHUIbI IPUMEHUMOCTH;

. ONMUCHIBATH (PYHIAMEHTAJIbHbIE ONBITHI, OKA3aBIINE CYLIECTBEHHOE BJIMsSIHUE HA
pa3BuTHe GU3NKM;

. NPUMEHATH MOJIyYeHHbIe 3HAHNS /sl pelleHus pu3nvecKux 3a1au;

. onpenessiTh: Xapakrep (pU3n4ecKoro npoiecca no rpapuky, tradauue, gopmy.ie;

NMPOAYKTHI /IEPHBIX PeAKIN HA OCHOBE 3AKOHOB COXPAHEHHS 3JIeKTPUYECKOTr0 3apsiaa u
MAaccoOBOI0 4YMCJIa;

. U3MEPSATH: CKOPOCTh, yCKOPeHHe CBOOOIHOI0 MaJeHNsi; Maccy TeJia, IVIOTHOCTh
BellecTBa, CUIIY, pad0Ty, MOIIIHOCTb, JHEPTUI0, KOI(PPUIIHEHT TPEHUS CKOJIbKEHUS, BJIAKHOCTH
BO3/1yXa, yAeJbHYI0 TENJI0eMKOCTh BellleCTBA, yIeJbHYI0 TEIUIOTY IJIABJIEHUS JIb/A,
3JIeKTpU4YecKoe conporuBjeHue, J/IC n BHyTpeHHee CONPOTUBJIEHHE HCTOYHMKA TOKA,
NMoKa3aTeJib NPeJIOMJIEHHUS BellleCTBA, ONTUYECKYI0 CUJIY JIMH3BL, IVIMHY CBETOBO# BOJIHBI;
NPeJACTABJATH Pe3yJIbTAThl H3MEPEHUH € Y4eTOM MX MOIPEeHOCTeH;

. NPUBOAUTH NPUMePbI NPAKTHYECKOT0 NPUMeHeHUs1 (PU3MYEeCKUX 3HAHMUI: 3aKOHOB
MEeXaHUKHU, TePMOAUHAMHUKH U JIEKTPOAUHAMMKH B JHEPreTHKe; pa3JIn4HbIX BH/I0B
3JIEKTPOMATHUTHBIX U3JIyYeHUH 1JI51 Pa3BUTHSA PAHO- U TeJEKOMMYHUKALMIA; KBAHTOBOM
(pu3nKHu B CO31aHNU SIAEPHOI IHEPIreTHKH, J1a3€POB;

. BOCIHPHHUMATH U HA OCHOBE MOJIyYeHHbIX 3HAHUHA CAMOCTOATEILHO OLIEHUBATH
uHopmanuio, cogepkamyrocs B coodmenusix CMU, HayYHO-IONMYJIIPHBIX CTATHAX;
HCNO0Jb30BATh HOBbIEe HH()OPMAIIMOHHBbIE TEXHOJOTHH IJIA MOUCKA, 00Pa00TKHU U NpeabsABJIEHUS
uHpopmanum no pusnke B KOMINbIOTEPHBIX 0a3aX JaHHBIX U ceTAX (ceTu UHTEepHET);
HCNO0JIb30BATH NPUOOpPEeTeHHbIe 3HAHUS M YMEHNS B PAKTUYECKO J1eATeIbHOCTH U
MOBCEIHEeBHOM KM3HU JJIA:

. o0ecrnieueHnusi 6€30NMACHOCTH KH3HEAeATEIbHOCTH B MPollecce UCIOIb30BAHNS
TPAHCHOPTHBIX CPECTB, OBITOBBIX JJIEKTPONPUOOPOB, CPEICTB PAAUO- U
TeJIeKOMMYHUKAIIMOHHOW CBSI3U;

. aHAJIM32 ¥ OLEHKH BJIMSAHHUS HA OPTraHU3M 4YeJI0BeKa U IPyrue OpraHu3Mbl 3arpsi3HeHUs!
OKPYKAIOLIEeH cpeabl;

. PALMOHAJBLHOTO MPUPOAOINOJIb30BAHUS U 321U THI OKPYKAKIIEH Cpebl;

. onpeaejJieHus COOCTBEHHOI MO3MLMHU M0 OTHOILIEHHUIO K IKOJOTHYECKUM MpodjaeMam u

MOBEICHUIO B IPUPOIHOM cpeje.

OcHoBHoOe coaep:kaHue (350 )
(5 yacoB B HeeJ110)
PDu3uka Kak Hayka. MeToAbl HAYYHOTr0 MO3HAHMS NMPUPOABLL. (64)

Omuka — QyHIaMeHTanbHas Hayka o mpupojae. HaydHble METOABI MO3HAHUS OKPYKAIOMIETO
mupa. Posib 3KcriepuMeHTa U TEOpUM B Mpoliecce MO3HAHUS NMPHUPObl. MojaenrpoBaHue SBICHUNA U
00bekTOoB TIpupoasl. Haydnwsie rumoreswl. Poas mamemamuku 6 ¢usuxe. dusznyeckue 3aKOHBI U
TEOPHH, TPAHUILIBI UX IPUMEHUMOCTH. [Ipunyun coomeemcmeus. @usnyueckas KapTuHa MUpA.

Mexanuka (60 1)

Mexanunueckoe ABMKCHUE MW €ro OTHOCHUTCIBHOCTS. CriocoObl  OMUCAaHUA MEXAHUYECKOIO
IBUKEHUs. MarepuanbHas Touka Kak mnpumep ¢usznyeckoil monenu. Ilepemenienue, ckopocTb,
YCKOpEHHE.

YpaBHEHHS NPSIMOJMHEWHOIO PAaBHOMEPHOTO M PaBHOYCKOPEHHOI'O JIBHMKEHHs. J[BHMXKEHUE IO
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OKPYXKHOCTH C ITIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO. LleHTpocTpeMuTenbHOE YCKOpEHHUE.

[IpuHnun cynepno3unuu cui. 3aKOHbl JUHAMHUKU HbIOTOHAa M IpaHMIBl MX MPUMEHHUMOCTH.
WNuepunanpHele cucteMsl orcyera. [Ipunnun otHocurensHocty lanuness.  [lpocmpancmeo u epems 6
K1ACCU4ecKol MexaHuxe.

Cunel TSKECTH, YIPYrOoCTH, TPEHUS. 3aKOH BCEMHUPHOIO TAroreHus. 3akoHsl Kemepa. Bec u
HEBECOMOCTb. 3aKOHBl COXPAaHEHHUS MMIYJbCa M MEXaHUYECKOW 3HEpruu. Mcnonvzoeanue 3aKOHO8
MexXaHuKu 0 00bACHEeHUs O8UNCEHUs HeDeCHbIX mel U OJisl pa36Umusi KOCMUYECKUX UCCIe008aHUM.
MoMeHT cuiibl. Y CIIOBHSI paBHOBECHSI TBEPIOIO TEa.

Mexannueckue KojeOaHus. AMIUIMTYHa, TEpHOA, YacToTa, ¢asza KojeOaHui. YpaBHEHHE
rapMoHn4eckux koseOanui. CBOOOIHBIE U BBIHYXKICHHbIE KoseOaHusi. PesonaHc. Aemokonebanus.
Mexanuueckue BoaHbl. [lonmepeunsle ¥ OpoAOJbHBIE BOJHBL. JlnuHa BOJHBL.  Vpasnenue
eapmonuyeckoli 601xbl. CBOWCTBA MEXaHMUYECKUX BOJIH: OTpa)KeHHE, MpesioMIIeHre, HHTepdepeHIs,
mudpakiusi. 3BYKOBBIC BOJHBI.

Hemoncmpayuu
3aBUCUMOCTh TPACKTOPUHU JABMKEHHS TEJIa OT BBIOOpA CUCTEMBI OTCYETA.

[Tanenue Ten B BO3yXe U B BAKyyMe.
SIBiieHne MHEpLMH.
HNuepTHOCTH TEII.
CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJl.
Bropoii 3akon HeroToHa.
N3mepenue cuil.
CroxxeHue CHil.
B3anmoperictue tei.
HesecomocTs u nieperpyska.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiiu.
Cuuibl TpeHus.
Buns! paBHOBecus Tel.
YcnoBust paBHOBECUS TE.
PeaktuBHOE NBHKEHUE.
H3meHeHre 23HeprUy TeJ NMPU COBEPIICHUN PAOOTHI.
[Tepexon moTeHLIMATbHON YHEPTHH B KHHETUYECKYIO U 00paTHO.
CBoOoiHbIe KOJIeOaHUs Tpy3a Ha HUTU U Ha MPYKUHE.
3anuch Kojae0aTenbHOro ABMKECHHUS.
BrinyxaeHHble KoeOaHusl.
Pe3onanc.
ABTOKONIE0aHUS.
[Toniepeunblie ¥ MPOJIOJIbHBIE BOJIHBI.
OTtpaxeHue 1 NpesoOMICHHE BOJIH.
Judpaxus 1 uHTEpPepeHIus BOJIH.
YacroTa konebaHull U BBICOTA TOHA 3BYKA.
Jlabopamopmuvie pabomuot
N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.
HccinenoBanue OBUKEHUS Tela O AEUCTBUEM ITOCTOSIHHON CUJIBL.
N3yuenue ABUXKEHUS TEJ MO OKPYKHOCTHU MO/ JEUCTBUEM CHUJIBI TSHKECTH M YIPYTOCTH.
HccnenoBanue ynpyroro u Heynpyroro CTOJIKHOBEHUH Tell.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU TeJa MOJI AEHCTBUEM CUJI TSIKECTH U YIIPYTOCTH.
CpaBHeHue pabOoThI CUJIbI C I3BMEHEHUEM KUHETHYECKOM SHEprUH Tena.

Du3uyecKuil NPaKTUKyM (8 1)

Moaexkyasipnas ¢pusuka (344)
AToMHCTHYECKas THIIOTE3a CTPOCHHUA BCIIECCTBA M €€ OKCICPUMCHTAJIBHBIC O0KAa3aTCIbCTBA.



Mopnens wupaeanbHOTO Taza. AOcomOTHas TemmepaTypa. TemmepaTypa Kak Mepa cpenHei
KMHETUYECKON 3HEPTUU TEIJIOBOrO ABMKEHUS dacTUll. CBs3b MEXAY JABICHUEM HJICAJIBbHOIO rasza u
CpEeHEW KMHETUYECKON DHEPTUEH TEIJIOBOrO IBMKEHUS €r0 MOJIEKYIL.

VYpaBHEHHE COCTOSHUSI HJlealbHOro rasza. M3ompoueccol. [ panuyst npumeHumocmu mooenu
uoeanvbHoz20 2asa.

Mopenb ctpoenus xunkoctei. [losepxnocmuoe namsicenue. HacblllleHHbIE M1 HEHACBIILICHHBIE
napsl. BiaxxHocTs BO3qyXa.

Mopenb CcTpoeHHs TBEpABIX Tell. Mexanuueckue ceotcmea meepovix men. [leghexmol
Kpucmaniuieckou peutemky. VI3MEHEHHUs arperaTHbIX COCTOSIHUM BEIIECTBA.

BuyTpennsis sHeprusi u crnocoObl ee u3MeHeHus. [lepBwlii 3akoH TepMoauHamMuku. Pacuer
KOJIMYECTBA TEIUIOTHI NP H3MEHEHUM arperaTHoOro COCTOSIHMS BellecTBa. AuabaTHBIN mpoliecc.
Bropoil 3akoH TEpMOAMHAMUKHU U e20 cmamucmuyeckoe ucmonakosaunue. lIpuHIMNBI AEUCTBUSA
teruioBbix MamuH. KI1J] TeruioBoit MammHbl. [IpobieMbl SHEPTeTUKY U OXpaHa OKPYKAIOIIEH CPE/IbI.

Hemoncmpayuu
MexaHnuueckasi MOJIeIb OPOYHOBCKOTO JBUKECHHUS.
Mopens onbita LlTepHa.
H3meHeHure naBlieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPU MOCTOSITHHOM 00BbeMe.
N3meHeHne o0bemMa rasa ¢ U3MEHEHHEM TEMIIEPATypPbl IPU TOCTOSHHOM JIaBJICHUH.
H3meHeHnne o0bemMa raza ¢ U3MEHEHHEM JaBJICHUs MPH MMOCTOSIHHON TeMIepaType.
Kunenune Bo/ibl Ipy NOHWKEHHOM JJaBJICHUU.
[lcuxpomeTp u TUrpOMETP.
SIBieHME MOBEPXHOCTHOTO HATSYKEHUS KUJIKOCTH.
Kpucrannuueckue u amopgHble Tema.
OOBeMHBIE MOJIEIHN CTPOSHHUS KPUCTAILIIOB.
Monenu neeKToB KPUCTATUTMUECKUX PEHIETOK.
W3MmeHeHne TemnepaTyphl BO3lyXa Npy aaAuadaTHOM CKaTUM U PACIIUPEHUU.
Mopaenu TenaoBbIX ABUTATEIIEH.

Jlabopamopnusie pabomot

HccnenoBanue 3aBUCMMOCTH 00beMa ra3za OT TEMIEPATyphl IPU MOCTOSIHHOM JIaBIICHUU.
Habmonenue pocta KpucTamioB U3 pacTBOpA.
W3MepeHne MNOBEPXHOCTHOI'O HATSHKECHHUS.
W3mepenue yaenbHON TEIUIOTHI IJIaBIEHUS JIbJA.

duznyeckuii NpakTuKym (6 4)

daekrpocraruka. [locrossHHbIN TOK (38 1)

ONeMEHTApHBIM 3NEKTPUYECKUN 3apsa. 3aKOH COXpPAaHEHHUS JJIEKTPUYECKOro 3apsia. 3aKoH
Kynona. HampspkeHHOCTB anekTpruyeckoro nosid. I[IpuHIun cyneprno3unuu 3JI€KTPUUYECKUX IOJIEH.
[Torenunan »snekrpudeckoro mnosst. I[loTeHIMaNbHOCTH 3JEKTpocTaTHUecKoro mnoss. PasHocTh
noreHuuanos. Hanpsbkenue. CBsA3b HANPSHKEHUSI ¢ HAIIPSPKEHHOCTBIO 2JIEKTPUUECKOTO TIOJIS.

[TpoBOAHMKH B AJIEKTPUUYECKOM I0JIe. DieKTpuueckas eMkocTb. Konaencarop. J(ManexkTpuku B
IIEKTPUYECKOM I0JIE. DHEPTUs MIEKTPUUECKOTO MOJIS.

Onektpuuecknii Tok. IlocienoBaTenbHOe MW NapaIeIbHOE COCIWHEHHE NPOBOJHUKOB.
Onextponsuxkymas cuna (3/1C). 3akon Oma 1 MOTHON 3JIEKTPUUYECKOHN 1eTH. DINEeKTPUUECKUi TOK B
METa/ulax, JJEKTPOJIMTAX, ra3ax M BakKyyme. 3akoH siekrtponus3a. llmasma. [lomynpoBomHuKH.
CoOcTBeHHass ¥ TNpUMECHas MPOBOJUMOCTH MOIYHPOBOJHUKOB. [loMyIpOBOAHUKOBBIA THO.
Tlonynposoonukosvie npubopul.

Jemoncmpayuu
DIIEeKTPOMETD.
ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.
JM3IEKTPUKH B DIIEKTPUUYECKOM TI0JIE.



Konnencaropst.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.
DNEKTPOU3MEPUTENBHBIE IPUOOPBI.
3aBUCUMOCTD yJI€JIbHOTO COIPOTUBIICHUS METAJJIOB OT TEMIIEPATYpHI.
3aBUCUMOCTD YJEJIBHOIO CONPOTUBIIEHUS MOJIYITPOBOJHUKOB OT TEMIIEPATYPhI U OCBEILEHUS.
CobcTBeHHas U MPUMECHAs: TPOBOAUMOCTD MOJIYITPOBOIHUKOB.
IToynmpOBOXTHUKOBBIN TUOA.
Tpaunzucrop.
TepMoa1eKTpOHHAs YMUCCHSL.
DNeKTPOHHO-TTy4YeBasi TpyOKa.
SIBiieHunE AneKTpoIN3A.
DJIEKTPUUYECKUI pa3psia B rase.
JIromuHecneHTHAs nama.

Jlabopamopnusie pabomot
W3MepeHue 3JeKTPUUECKOTO COIIPOTUBIIEHHS C IOMOLIBI0 OMMETPA.
N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.
H3mepeHue 371eMEHTapHOT o 3IEKTPUUYECKOT0 3apsiia.
N3mepenne TeMneparypbl HUTU JaMIlbl HAKQJIUBaHUS.

du3nyeckuii MPaKTUKYM (6 1)

MaruutHoe noJie (20 4)

WNuaykuusa marautHoro nosst. [lpunnun cynepno3uunn MarHuTHeix nosieil. Cuna Amnepa. Cuna
Jlopenna. Onexkmpouzmepumenvuvie npubopuvl. Macnumuule ceolicmsea eeujecmaa.

MarnuTHbIi OTOK. 3aKOH 3J€KTpoMarHUTHOM uHAyKuuu Papanes. BuxpeBoe snekrpuyeckoe
nosie. [IpaBuno Jlenuna. Camonnaykuus. MTHAYyKTUBHOCTB. DHEPIrUsi MATHUTHOTO MOJIS.

Hemoncmpayuu
MarauTHoe B3auMOJICHCTBUE TOKOB.
OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.
MarHuTHBIE CBOMCTBA BELIECTBA.
MarnuTHas 3anuch 3ByKa.
3asucumocts 3/1C MHAYKINK OT CKOPOCTU U3MEHEHUS] MarHUTHOTO IOTOKA.
3aBucuMocts D/IC caMOMHAYKIIMM OT CKOPOCTU U3MEHEHUS CUJIbl TOKA U UHIYKTUBHOCTHU
MIPOBOJTHUKA.
Jlabopamopuwvie pabomuot
N3MepeHre MarHuTHOW UHAYKIUH.
N3mepeHrie MHIYKTUBHOCTH KaTYLIKH.
duznyeckuii NpakTuKym (6 4)

DJIEeKTPOMATrHUTHBIE KOJIeOaHus U BOJIHBI (55 1)

KonebatenbHbiii  KOHTYp. CBOOOJHBIE 3JIEKTPOMarHUTHbIE KojeOaHus. BbIHYXIeHHbIE
3NIEKTpOMarHuTHble KosieOaHus. IlepemenHblii Tok. JleficTByromue 3HA4Ye€HUs CHIBI TOKAa U
HanpsbkeHus. Kowoencamop u xamywka 6 yenu nepemeHHo2o moxa. AKmuenoe conpomueneHue.
Onexmpuyeckuii  pezonanc.  Tpamcgpopmamop. llpousBoiacTBO, Tmepenada ©  HoTpelieHue
ANEKTPUYECKON SHEPIUH.

DNEKTpOMarHuTHOE MoJie. Buxpegoe snekmpuueckoe none. CKOPOCTb IEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. [Ipunyunst paouocesasu u meneeuoeHus.

Cger Kak anekTpomMarHuTHas BojiHa. CkopocTh cBeta. UnTepdepenius ceera. Koeepenmuocme.
Hudpakmus ceera. Judpaxmmonnas pemerka. [lloaapusayus ceema. 3aKOHBI OTPaXEHUA U
npenomiieHus: cBera. IlomHoe BHyTpeHHee oTpakeHue. Jlucnepcus cBerta. Pasnuusble Bub
AJNIEKTPOMATHUTHBIX M3Iy4YE€HUN, UX CBOMCTBA U MIPAKTHYECKHE NpUMEeHEHUsA. DOpMyIia TOHKOW JIMH3HI.
Ontuueckue npubopsl. Paspewarowas cnocobrocms onmudeckux npubopoa.
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[TocTynaTel cnenuaibHOM TEOPUU OTHOCUTENIBHOCTH DUHIITEHHA. [Ipocmpancmeo u epems &
cneyuanvHou meopuu omHocumenvHocmu. llonHas sHeprus. DHeprus NOKoA. PensiTuBUCTCKUMN
uMIynbsC. Cesa3b NONHOU dHepeUU ¢ UMRYIbCOM U Maccol mead. JIeheKT MacChl U SHEPTHS CBSI3U.

Hemoncmpayuu
CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMSL.
OcuuorpaMma nepeMeHHOro TOKa.
Konzgencarop B enu nepeMeHHoro ToKa.
Karymika B ienu nepeMeHHOro Toka.
Pe3oHaHc B nocneoBaTeIbHOM LIENIN IEPEMEHHOTO TOKA.
CrnosxeHre TapMOHUYECKUX KOJICOaHUH.
I'enepaTop nepeMEeHHOr0 TOKa.
Tpanchopmarop.
W3myuenue u npuem 3JI€KTPOMarHuTHBIX BOJIH.
OTtpakeHue U NMpeJIoOMIIEHUE AIEKTPOMarHUTHBIX BOJIH.
Nutepdepenuys u audpaxiyst 31eKTPOMAarHUTHBIX BOJIH.
[Tonsipu3anus 3JI€KTPOMArHUTHBIX BOJIH.
Moaynsiuus u 1eTeKTUPOBAaHUE BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHU.
JleTexTOpHBINA paguONPUEMHUK.
Wutepdepennus ceeta.
Hudpaxuus cserta.
ITostHOE BHYTpEHHEE OTpaKEHHE CBETA.
[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.
[TonydyeHue criekTpa ¢ HOMOLIbIO AU(PAKIIMOHHOMN PEILIETKH.
ITonsipuszanus ceera.
CnexTpockor.
®doToanrmapar.
[IpoeknmoHHbIN anmapar.
Muxkpockor.
Jlyna
Teneckon
Jlabopamopuwvie pabomuol
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT JIEKTPOEMKOCTH KOHEHCATOPA B LIEMU IEPEMEHHOTO
TOKa.
OneHka JJIMHBI CBETOBOM BOJIHBI IO HAOJIOIEHUIO AUPPAKIIMY Ha IIETH.
OmnpeneneHne CEKTpaIbHBIX IPaHUL] YyBCTBUTEIBHOCTH YEIOBEYECKOTO IJ1a3a C TOMOLIBIO
TU(GPaKIIMOHHON PELIeTKH.
W3mepeHnue nokasaresns npeaoMIIeHHUs CTEKIIA.
Pacuer v monyueHne yBenTMYeHHbBIX U YMEHBIIEHHBIX H300paKEHUN € TOMOIIBIO COOMpArOLIEH JINH3HI.
Pusnyeckuii NPaAaKTUKYM (8 1)

KBanroBas ¢pusuxa (34 4)

['unmoreza M.Ilmanka o xkBaHTax. @Porodddext. Omnbitel A.I.CroneroBa. YpaBHEHUE
A.DunHmreitna ans porospdexra. Doton. Onvimer 11.H.Jlebedesa u C.H.Basunosa.

IInanerapnas Mozenb atoma. KBaHToBBIE mOCTynaTel bopa u auHENH4aTsle CHEKTpHl. | 'Hmoresa
ne bpoiins o BomHOBBIX cBoicTBax yactull. Jludpakuus snextpoHoB.  CoomuoweHue
Heonpedenennocmelti I etizenbepea. Cnonmantoe u 8bIHyH#cOeHHoe usiyieHue ceema. Jlazepsl.

Mopnenu cTpoeHust aTOMHOTO siapa. SnepHsie cuiibl. HykiioHHas Monens sapa. DHEpPIus CBS3U
anpa. SlnepHsle criekTpsl. AnepHble peakuuu. LlenHas peakuus neneHus saep. SnepHas sHepreTuka.
TepmosinepHelii  cuHTe3. PanmoakTuBHOCTH. Jlo3uMmeTpus. 3akOH pagUMOAaKTHBHOIO —pacnaja.
CratucTudeckuii xapakTep MpoLEecCOB B MUKPOMHUpE. DJeMeHTapHble dacTullbl. DyHIaMeHTalbHbIE
B3aMMOJEHCTBUS. 3aKOHBI COXPAHEHUS B MUKPOMMUPE.
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Hemoncmpayuu
Dorodddexr.
JIuHeityaThie CEKTPHhI U3TYYEHUS.
Jlazep.
CueTurK HOHUBUPYIOLIUX YACTHII.
Kamepa Bunbcona.
®dororpaduu TPEKOB 3apSIKEHHBIX YACTHII.

Jlabopamopnuvie pabomot
Habumronenne nuHelyaTsIX ClIEKTPOB
Du3nyecKHil NPaAKTUKYM (6 1)

Crtpoenue Bcenennoii (8 4)

Conneuynas cucreMa. 3Be3/bl M HUCTOYHUKHM UX dSHepruu. CoBpeMEHHbIE NPEICTaBICHUS O
npoucxoxnaeHnn u  dpomonun  ComHna wmo 3Be3n. Hama Tamaktwka.  [Ipyrue  rajgakTHKH.
[TpoctpancTBeHHble MaciuTaObl HaOmromaemolr Bceenennoil. I[IpuMEHMMOCTh 3aKOHOB (DM3UKH IS
OOBSICHEHUSI HPUPOJBl KOCMHMUYECKMX 00BeKTOB. «KpacHoe cMelieHue» B CHEKTpax TIajlaKTHK.
CoBpeMeHHbIE B3IJIS/Ibl Ha CTPOEHHUE U ABOJIIONMIO BeenenHoil.

Hemoncmpayuu
1. ®otorpaduu CosHila ¢ IATHAMU U TPOTYOEpaHIIAMH.
. @oTorpaguu 3Be3HBIX CKOIUICHUH U ra30MbUIEBbIX TYMaHHOCTEH.
. @ororpaduu rajJakTUK.

W N

Haonwoenus

. HabinroieHne comHeuHbIX MATEH.
. O6napy-xenue Bpaiienus CoiHIa.
. Habnroienus 3Be3AHBIX CKOIUIEHUM, TYMAHHOCTEN U T'aJlaKTUK.
. KomnprorepHoe MoienrpoBaHue IBUKEHUSI HEOECHBIX Tel.

Ikckypenu (8 4) (6o sneypounoe spems)

O6o0marmee nopropenue (20 1)

Pe3epB cB000aHOTrO0 YueOHoro Bpemenu (35 u)
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