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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO YpOBHSI HAa YPOBHE CpPEIHEro OOIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxe ¢ yuérom deaepanbHON
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpenoiaBanus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha ()OPMUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENLHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO k 1mIaHUpPYEeMBIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaU3alMd MEXIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAIPEIMETHBIE, TPEeIMETHBIE (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;
cozepkanue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHus.

®du3nka Kak Hayka o Hanbosee oOIMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
nprUMeHeHHe (pU3NYecKrX 3HaHUH ONpeessieT XapakTep 1 pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTUI
B c(epe HSHEpreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHS HOBBIX MAaTEpUaJOB C
3aJJaHHBIMH CBOWCTBaMHM U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHUE
€CTECTBEHHO-HAyYHON KapTHHBI MUpa oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUI.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHUs MOJIOKEH Pl UIIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTephall U3 BCEX pa3/esioB (PM3UKH, BKIFOUAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca pU3UKU 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
noTeHnuana Gu3ndeckoi HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKHUMHU MPOOIEMaMHU.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPECACTBOM BBCACHHA JOJIEMCHTOB COACPIKAHMA,
MOCBSAIIEHHBIX IKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TCXHOHOFHﬁ, a TaKXKe O6CY)KI[6HI/I5[ Hp06HeM PadrOHAJIIBHOI'O ITPHUPOJO0ITIOJIb30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeaHero oOIiero odpa3oBaHUs
SBISIIOTCSL  (pu3HyYeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
bu3nYecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPHUHIUIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MPOLIECCOB).

CHCTEeMHO-ISATEIIFHOCTHBIN TIOJX0/ B Kypce (DM3UKHU peaan3yeTcs MPek e BCero 3a CUYET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS W OIEHKH, OCYIIECTBISCTCS YYaCTHHKaAMH 00pa30oBaTEIILHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUTAHUPOBAHMS U OCHaIeHHUs KabuHeTta (usuku. [Ipu sToM
oOecnieunBaeTcs OBJIAJECHHE OOYYAIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIUYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yJenseTcs pelieHHuI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. [Ipu sTtom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJJaHHOM (PU3MYECKON MOJIEINbIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3fielia Kypca,
TaK M MHTETpUpPYs 3HAHUS M3 Pa3HBIX pa3zenoB. s KauyecTBEHHBIX 3aJlay MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MNpOTEeKaHWs (QU3UYECKUX SBJICHUM W TNPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuaIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3UKH HA YPOBHE CPEHETO 00IIIEero
00pa3oBaHMs JIOJDKEH W3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4yHOro Lukia. B kaOuHere ¢usnku
JOJKHO OBITh HeoOxoJIuMoe J1abopaTopHOE OOOpYyAOBaHUE JUUIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHHUeCKuX MPaKTUIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpaniMoHHOE  00OpyaIOBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMme Mo
GU3MKe KIIOYEBBIX IEMOHCTPAIM IS WCCICIOBAHUSA HM3y4aeMbIX SIBIICHUW W TPOIECCOB,
OIMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTtopHoe 000pyA0BaHHE ISl YYEHUYECKUX PAKTUYECKUX paboT GopMHUpYETCs B BUIE
TEMaTHYECKHX KOMIUIEKTOB M oOecredynBaeTcs B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abopaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUSI GPUUKU B 00ILIEM 00pa30BaHUU SBIISIIOTCSA:



dbopMHpOBaHHWE HHTEpEcCa W CTPEMJICHHS OOYYAIOIUXCS K HAYYHOMY HW3YUCHHIO TPHUPOIHI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOE MO3HAHUS B (DOPMHUPOBAHKE UCCIICIOBATEIHLCKOTO
OTHOIIEHHSI K OKPY>KAIOIIHM SIBJICHHUSIM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJbTaTa U3y4eHHUs] OCHOB CTPOCHUS MaTePUU U
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupOBaHHE YMEHUN OOBSCHSTH SBJICHUS C UCTIOIb30BaHUEM (PU3NICCKUX 3HAHUN U HAYIHBIX
JI0Ka3aTeNbCTB;

dbopMUpOBaHKE TPEJACTABICHUNA O poiH (DU3MKHU ISl Pa3BUTHS JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTrokeHre 3TUX IeJield 00ecreunBaeTCsl PElICHHEM CIEAYIONIMX 33aJad B IPOIEcCe
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTeMbI 3HAaHUH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHUKY, MOJIEKYJSAPHYIO (HU3UKY, SJICKTPOJAMHAMHKY, KBaHTOBYIO (GHU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMHpoBaHHE yMEHUIl NPUMEHATh TEOPETHYECKHE 3HaHUs Ui OOBSACHEHUS (DU3NYECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;
OCBOCHME CIIOCOOOB PEIICHUs PA3IMYHBIX 3ajay C SIBHO 3aJJaHHOM (U3HUECcCKOi MoenbIo, 3a/1a4,
HOJPa3yMEBAIONINX CAMOCTOSATENIFHOE CO3JaHue (U3MYECKOM MOJeNn, aJeKBaTHOW YCIOBUSIM
3ajiauy;

NOHMMaHWe (U3MYECKUX OCHOB M NPUHIMUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIAJICHUE METOJAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA U TNPOBEACHUA  (PU3HMUECKUX
SKCHEPUMEHTOB, aHAIW3a W MHTEepIpeTauuy HHPOpMalKU, ONpEeAETeHUs JIOCTOBEPHOCTH
MOJIy4EHHOTI'0 Pe3ysbTara;

CO3JaHME YCIOBUH I pa3BUTHS YMEHUH IPOEKTHO-HUCCIIENOBATENbCKOM, TBOPYECKON
JeSITEIbHOCTH.

Ha w3yuenne ¢usukm (06a30BBIi YpOBEHb) Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 4aca B Heneno), B 11 kinacce — 68 yacos (2 gaca
B HEJIEINIO).

COJAEPKAHUE OBYYEHUS
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®usnka — Hayka o npupoae. Haydnsle MeToasl MO3HaHUSA OKpyXKaromero mupa. Poib
HKCIIEPUMEHTA M TEOPHH B IIPOIlecce MO3HAHUS TPUPO/Ibl. DKCIEPUMEHT B (PU3HKE.

MO,Z[CJII/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBIICHUIT U IpOoIECCOB. HaquHe runotre3pl. OU3ndecKue
3aKOHBI U TCOPHU. FpaHI/II_IBI MPUMCHUMOCTHU (I)I/ISI/IquKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBHA.

Ponp m mecto ¢u3uku B (GOpMHPOBAHUM COBPEMEHHON HayyHOW KapTHHBI MHUpa, B
MPAKTUYECKOHN JESITeTbHOCTH JIIO/IEH.

Jlemoncmpayuu

AHazorosble U IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.



Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe aBmkeHHe. (OTHOCUTEIBHOCTh MEXaHW4YecKoro maBmxkeHus. Cucrema
orcuéra. TpaekTopus.

[Tepemenienune, ckopocTh (CpenHss CKOpPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHME
MaTepHaIbHON TOYKH, MX MPOEKIUH HA OCH CHCTeMbl KoopauHat. CllojKeHHe NepeMelleHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpEHHOE MpsIMOJUHEHHOe nBrkeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NTEPEMEIICHUSI MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBoOoaHOE MmajieHne. Y CKOpeHUue CBOOOTHOTO TaICHMS.
KpuBonuneitnoe nBuxenue. JIBI)KEHHE MaTepUANIbHOM TOYKHM IO OKPYXKHOCTH C
MOCTOSTHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEIHas ckopocTk. [lepuon u yactota

obOpaienus. LleHTpocTpeMHUTEIEHOE YCKOPEHHE.

Texumueckue yCTpOﬁCTBa H MMPAKTUYCCKOC MPUMCHCHHUE: CITUAOMETP, ABMKCHUC CHAPAO0B,
OCIIHBIC U pCMéHHBIC nepecaaydu.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hanpasnenue cKopoCTH NpU IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECTICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOIIEHUSI MEK Y TYTSIMH, POHJICHHBIMH TEJIOM 32 MOCJIEI0BATEIbHbIE
paBHBIE NPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBMKEHHHM C HA4YaJbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

I/IBYLICHI/IC JABMOKCHUA TCIIA, 6p0H_ICHHOF0 TOPU30HTAJIBHO.



Tema 2. /lunamuxa

ITpunuun otHocutensHocTH ['anunes. Ilepseiii 3akon HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cwuia. IlpuHuun cynepno3unuu cwi. Bropoit 3akoH Herorona s
MaTepHaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKoJibxkeHus, kaaenus ). Cuiia tperus. Cyxoe tpenne. Cuna
TPEHHsSI CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TPU
JBUKEHHUH TeJa B KUAKOCTU WM rase.

HOCTyrIaTCJ'ILHOG H BpaliaTCJIbHOC ABUKCHUC a0COJIFOTHO TBép)IOFO TCa.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpauieHus. [liieuo cubl. Y cnoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IIPHUMCHCHUEC: IIOAINIMIIHUKH, JIBHXXCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBiEHME NHEPIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3axkoH HeroTOHA.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(POPMAIIHH.
Hesecomocts. Bec Tena npu ycKOpeHHOM MOABEME U MTaICHUH.
CpaBHeHuE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3ydenue ABm>keHUs OpycKa O HaKJIOHHON TJIOCKOCTH.

HccenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE W PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAI[CHUS.



Tema 3. 3aKoHbl COXpaHEHUA 8 MEXAHUKE

HMnynbc MaTepualibHON TOUKM (Tella), CUCTEMBl MaTepUANIbHBIX TOUEK. MIMIynbC cuilbl U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckas OHEPIrusa MaTepHaHBHOﬁ TOYKH. TeopeMa 00 M3MEHEHHMH KHHETHYECKOMH
OHCPIUH.

[Notenumanbuas sueprus. [loreHnnansHas sHeprus ynpyro 1eGopMiUpoBaHHON TPYKHUHBL.
[TorennmanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTGHL[I/IaJIBHbIe 1N HCIIOTCHUHAJIBHBIC CHUIJIBI. CBs3b paGOTbI HCIIOTCHUHAJIBHBIX CHII C
U3MEHEHHEM MEXaHUYECKOM OHCPIUH CUCTCMBI TCIJI. 3aKkoH COXpaHCHUA MEXaHHYECKOU OHCPI'uu.

Vnpyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexon moTeHNIMAIBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

I/I3yquI/Ie a0COJIFOTHO HEYIpyroro yaapa C IIOMOIIbIO [IBYX OJWHAKOBBIX HHTIHBIX
MassTHHKOB.

I/ICCJ'IGI[OBaHI/IC CBsA3HU pa6OTI)I CHJIBI C HM3MCHEHHEM MEXaHHYCCKOM OHCpPIruM TCJjia Ha
MMPpUMEPEC PACTKCHUA PC3UHOBOI'O KT'yTaA.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OcHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX ONBITHOE 0OOCHOBAHUE.
Bpoynosckoe nmxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosnekyil. KonmnuectBo BemectBa. [loctosnHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Lienbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUYECKOW TEOopuu
uaealbHOTO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHeH KHHETHYECKOH »Hepruu
TEIJIOBOTO ABMKEHMS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon /lanbrona. M3onponeccsl B HAEAIbHOM ra3e ¢ MOCTOSIHHBIM



KOJIMYECTBOM BeIIeCTBA. ['paduueckoe NpeacTaBICHHE H30IMPOIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHUYEeCKHEe yCTPOMCTBA U IPAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLIME JIMCKPETHOE CTpOEHHE BellecTBa, ¢ororpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUIA.

OmnbiTel 10 AU Y3UH KUTKOCTEH 1 Ta30B.

Mopenb GpOyHOBCKOTO JIBHYKEHUS.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS.
Mojenb, WILTIOCTPUPYIOLIAs TPUPOLY AABJICHHS Ta3a HA CTEHKH COCY/a.

OMBITHI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UJ1€aTIbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

OHpe,I[CJ'ICHI/IC MacCcCbl BO3yXa B KJJaCCHOM KOMHATe€ Ha OCHOBE I/IBMepeHI/Iﬁ 00BEMa
KOMHAThI, AaBJICHUA U TEMIICPATypPhbl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKITY MTapaMeTpaMHu COCTOSHUS pPa3peKeHHOTO ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepMmoannaMuyeckasi cuctemMa. BHYTpEHHsIsI SHeprus TEPMOAMHAMHYECKON CHCTEMBI H
crocoOb! e€ m3MeHeHus. KommdaecTBo TEIUIoThl U paboTa. BHYTpeHHSS 2HEPTHS OJHOATOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Ty4eHUE. Y NeJbHas

TEINIOEMKOCTH BellecTBa. KOIUM9IeCcTBO TEIIOTHI IIpu TCIuIonepeaayc.

[Tonsitue 06 agnabarHoM nporiecce. [1epBoIil 3aKoH TepMouHaMUKu. [IpuMenenre nepBoro
3aKOHA TEPMOJMHAMUKH K U3omporeccam. [ papudeckas naTeprpeTarus padboThI rasa.

Bropoii 3akoH TepmonnHamuku. HeoOpaTuMocTh npoieccoB B MpUpPO/IE.
Tennossie MamuHbL. [IpuHITUTIBEI 1EHCTBUS TEMIOBBIX MaiuH. [IpeoOpazoBanus SHEPTUH B
TeTUIOBBIX MamuHax. Koadduuuent noneznoro aeictus Temnooit Mamuusl. Lukin KapHo u ero

KOA((UIIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOPHEPTETUKH.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHUWE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW SHEPrHM Teja NPU COBEPIIEHUM pPAaOOTHI: BBUIET MPOOKH U3

OYTBUIKH TIOJ] ICKCTBUEM CIKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATYHHOU TPYOKE yTEM TPEHUS
(BuaeoIeMOHCTpaIus ).

W3meHenue BHyTpEeHHEH SHepruu (TeMIepaTypsl) Teja Mpu TeIionepeaaye.

OnpIT 110 aqMabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTeJIsl.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yieiabHOH TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. DPazoevie nepexoonvl

[Tapoo6pa3oBanue u koHaeHcalus. Vicniapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS

BJIA’)KHOCTB BO3JyXa. HaCLIIJ_IeHHHﬁ map. VaenbHas TemioTra napoo6pa30BaHI/I>1. 3aBHCHUMOCTD
TEMIICPATYPhbl KUIICHUA OT AaBJICHUA.

Teépnoe Teno. Kpucrammmueckne u amopdubie Tena. AHU30TPOIHUS CBOHCTB KPUCTAJIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YPaBHeHI/Ie TEIUIOBOro OallaHca.

TexHuueckue YCTpOﬁCTBa U IMPAKTHYCCKOC MPHUMCHCHUC: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMECHHBIX MATCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
W HAHOTCXHOJOI'NH.

Llemoncmpayuu
CBolicTBa HACHIIICHHBIX MTAPOB.
Kurienre npu MOHMKEHHOM JIaBJICHHH.
CrocoOb1 U3MEpEeHUs BIAKHOCTH.
Habnronenre HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMOHCTpalusi KpUCTAIIOB.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.
Pa3znea 4. diekTpoauHaMuKa

Tema 1. Dnexmpocmamuka



ONIeKTpu3anusa Tell. OJEeKTpUYecKui 3apsa. JlBa BHaa dSIEKTPUYECKUX  3apsJIOB.
[TpoBOAHMKY, TUANEKTPUKH U IOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

B3aumoneiicteue 3apsgoB.  3akoH Kynona. ToueuHbIi  2JIEKTpUYECKUN  3apsi.
OnekTpuueckoe moje. Hampsx€HHOCTh 3iekTpudeckoro mois. [lpuHuun cynepno3unuu

OJICKTPHUICCKUX roJielt. Jlmanm Hapr[}KéHHOCTI/I OJICKTPHUYECKOI'O I10JIA.

PabGoTa cun SJICKTPOCTATUYCCKOI'O I10JIA. HOTCHHI/I&H. PaszHocTh IIOTCHIIMAJIOB. HpOBOI[HI/IKI/I
N JUSJICKTPHUKHU B SJICKTPOCTATUYCCKOM IT0JIC. I[I/IBJIGKTPI/I‘-ICCKBJI MMPOHUIIACMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATopa. DHeprus
3apsHKEHHOTO KOH/IGHCATOPA.

TexHuueckue yYCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHME: 3IIEKTPOCKOI, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKasl 3alllUuTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3anmoaeincTBue HadIeKTPU30BaHHbIX TEI.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JINdIIeKTPUKHY B AJIEKTPOCTaTUYECKOM IOJIE.

3aBHCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOT'O KOHACHCATOPA OT IJiomaan miaCTuH, paCCTOAHHUA
MCKAY HUMHU U I[HBHGKTpI/IquKOfI IIPOHUITACMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3MepeHne 351eKTpOEMKOCTH KOHIEHCATOpa.

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

DNEKTPUUYECKHUI TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. MICTOUHMKHU TOKa.
Cuna toka. [TocTosHHEBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Henu.

SJICKTpI/IlIeCKOC COIIPOTUBJICHHC. YaenbHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IG}IOB&T@J’IBHO@, napaajiCJIbHOC, CMCIIAHHOC COCAMHCHUE ITPOBOJHHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jxoyms—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.



DJEeKTPOIBMKYINAsl CUjIa M BHYTPCHHEE COMPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi memu. KopoTkoe 3aMpIkaHue.

DIIEKTPOHHAsA MPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCTb COITPOTUBIIEHUSI METAJLIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNPUMECHAs MNPOBOJUMOCTh HOIYIPOBOJHHKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpaXx M pacijiaBaX »3JIEKTPOJMUTOB. OJIEKTPOJIUTUYECKAs
JUccolManus. DIEKTPOIIU3.

DJIEKTpUUYECKUi TOK B razax. CaMOCTOSTENIbHBIM U HECAMOCTOSATENIbHBIN pa3psia. MonHus.
ITma3zma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKMA TOKA, OJICKTPOHArpeBaTebHBIC MPUOOPHI, DJICKTPOOCBETHTEIBHBIC TMPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

H?:MGpGHI/Ie CHJIbI TOKA W HAIIPSIKCHU .

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX IMPOBOAHHUKOB OT MJIWHBI, IIOIIAAN
MONEPECUYHOTO CCUCHUA U MaTCpUaa.

CMemanHoe COCIMHCHHUEC ITPOBOJHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TraJlbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yyenue cMemaHHOro COCIMHEHNS PE3UCTOPOB.

W3mepenne dIeKTpOoABIKYIIEN CUIIBI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHMUS.

Hab6nronenue anexrponusa.



MexnpeaMeTHbIe CBS3H

N3yuenne kxypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYyHIECTBISETCS C Y4E€TOM
COZIEPKATEIbHBIX MEXKIIPEMETHBIX CBs3€ C KypcaMH MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemuvie nouamus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOrO IMO3HAHMS:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHus, HaOIIOJICHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHNe CUCTEMbI YPaBHEHUH, JIMHEHHAs QyHKIHS, mapaboa, runepoona,
uX rpaduKu U CBOIMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC,
OCHOBHOE TPHUIOHOMETPHYECKOE TOXKICCTBO, BEKTOPHI M WX MPOCKIMA HA OCH KOOPIUHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: MexaHndeckoe IBIKEHUE B JKUBOW mpupoje, TudQy3us, ocMoc, TEIIO0OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUC BCIICCTBA, CTPOCHUC aTOMOB MW MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHass Macca, TCIIJIIOBBIC CBOICTBa TBép,I[BIX TCII, JKUJIKOCTEN U ra3oB, OJ3JICKTPHUYCCKHC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoUaluA, raJjlbBaHUKa.

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

Texnonocus: npeodpazoBaHKUEe JABUKEHHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYECKas  3allWUTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

ITocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJE.
BekTop marauTHON MHAyKIMH. [I[puHIMN Cyrieprno3niuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHayknuu. KapTuHa aiMHUi MarHUTHOM MHTYKLIUU TOJISl TOCTOSIHHBIX MarHUTOB.

MaruutHoe moJsie MPOBOJHUKA ¢ TOKOM. KapTmHa AMHMM MHAYKIMHM MAarHUTHOTO TOJIS
JUIMHHOTO NIPSIMOTO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoAylb W HampaBlieHHE. J[BMKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. PaGora cumsr Jlopeniia.



SBreHWE HIEKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MArHUTHOW WHIYKLIHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Dapajes.

BI/IXpeBOC SJICKTPHUYECKOE II0JIC. :‘)J'ICKTpOI[BI/I}KYH_Iaﬂ Cujla MHAYKIUMKW B IIPOBOJHHUKE,
ABVIKYIIEMCS MMOCTYIATCIIBHO B OAHOPOJHOM MArHuTHOM I10JIC.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CHJIa CAMOUHIYKIIUH.
OHeprust MarHUTHOTO MOJIsl KATYILKH C TOKOM.

OJEeKTPOMarHUTHOE IOJIE.

TexHuueckue YCTpOfICTBa n  MNOPAKTHUYCCKOC IIPUMCHCHHC. IIOCTOSHHBIC MAIrHWTHI,
QJICKTPOMATrHUTHI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MAarHUTHBIM IOJIEM.
JIMHUY MHIYKIMU MAarHUTHOTO MOJIA.
BzaumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.
SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIUH.

IIpaBuno Jlenua.

3aBHCHMOCTD BHCKTpOHBH)KyIHeﬁ CHUJIBI MHAYKIIMK OT CKOPOCTH M3MCHCHHA MArHUTHOI'O
IIOTOKa.

SIBneHre caMOMHIYKIUU.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
I/I3yquHe MArdmvuTHOT O I10JIs KaTYI_HKI/I C TOKOM.
Uccnenoanue neicTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
HccenenoBanue siBIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.
Pa3nen 5. Kosiedoanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumHsle Ko1e0anus



KonebGarenbnast cucrema. CBoOoaHBIE MeEXaHMYECKHE KoyieOaHUsd. [ apMOHUYECKHE
koneOanus. Ilepumon, wacrora, ammutyna W (asza koneOanuid. [IpyXKUHHBIT MasSTHHK.
MaremaTHuecKkuii MasiTHUK. Y paBHEHHE FapMOHUYECKUX Kosiebanuit. [IpeBpaiienne sHepruu npu
rapMOHMYECKHUX KOJIeOaHUSIX.

KoneGarenbubiii  koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJI€OaHUS B UA€aIbHOM
KOeOaTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYSCKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akoH COXpaHEHUS! SHEPTrUU B UICAIBHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBiaenue o 3aryxaroumx KojeOaHHsIX. BbIHYyXIEeHHbIE MeXaHUYECKHUE KoJeOaHMs.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennbiii Tok. CHHYCOMJANbHBIA MMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAPSKEHHUSI.

Tpanchopmarop. IIpousBoncTBo, mepeaaya U MOTPEOICHUE DIIEKTPUUYECKONW SHEPTUU.
OKOJIOTUYECKHE PUCKH TpU IPOU3BOJCTBE AJEeKTpodHepruu. KynbTypa ucnonb30BaHUSA

QJICKTPOSHCPIUA B MOBCEIHEBHOM KU3HU.

TexHuueckue YCTpOﬁCTBa H  MPAaKTHYCCKOC IIPHUMCHCHHC!: BJIeKTpI/I‘IeCKI/Iﬁ 3BOHOK,
TreHepaTop NEPEeMCHHOIO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTenbHON cucTeMbl (IPYKUHHBINA MU MaTeMaTHYeCKHi
MasITHHK).

HabGmronenue 3aryxarommx KojgeOaHuid.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.
Habmtonenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OCLII/IHHOrpaMMLI (3aBI/ICI/IMOCTI/I CHJIbI TOKa W HAIPsSXKCHUA OT BpeMeHI/I) AJIA
SJICKTPOMArHuTHBIX KoJIeOaHMIA.

Pe3onaHc mpu mociieoBaTeIbHOM COCAMHEHUU PE3UCTOPA, KATYIIKA WHAYKTHBHOCTH U
KOH/JICHCATOpA.

Mosienb TUHUY 3IIEKTpOIIepe1adH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBaHue 3aBUCUMOCTH MIEPHOJIa MAIIIX KOJeOaHU Tpy3a HA HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne TmepeMEHHOTO TOKa B IEMH W3 IOCJIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa.



Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanuueckue BOIHBI, YCI0BUs pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHUs
u JuHa BOJIHBL. [lomepeunbie W TpojoJibHBIE BONHBL. WHTepdepeHnus u audpakius
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJNIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS H3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BoiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaXeHue, TMpeJioMJIieHHe, Tnoysapu3anus, audpakuus, uHTepdepenius. CKOpoCTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 3JEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHIMIIBI pagOCBSI3U U TeleBUACHUA. Pagronokanms.

DNEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYECKHE YCTPONCTBA M IMPAKTUICCKOE NMPUMEHEHHUE: MY3BIKaJbHBIC WHCTPYMCHTEI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue naTepdepeHny U AMPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmroienne cBsI3W TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIATYIOH W YacTOTOM
KOJIeOaHUIA.

HccnenoBanne  CBOMCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas onruka. IIpsaMonuHeiHOe pacipOCTpaHEHNE CBETA B OJHOPOJHOM Cpelie.
JIyd cBeta. ToYeUHBI UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue H300paxKeHHil B IJIOCKOM
3epKaiie.



[Ipenomnenne cBera. 3akOHBI TPEIIOMJICHHS CBeTa. AOCONIOTHBIM  TOKas3aTelb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOITHOTO BHYTPEHHETO
OTpaKEHHUS.

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

Cobuparomue W pacceuBarome nuH3bL. ToHkas suH3a. DOKYCHOE pacCTOSIHHE H
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCenBaIOIINUX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH.

BonnoBas onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX

KOI'SpCHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YciaoBHe HaONIOAEHUS TIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
HpOGKHHOHHLIﬁ amnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITUKA, ﬂHq)paKHHOHHaﬂ pGHIéTKa,
HOJIIPOU .

Jlemoncmpayuu

[TpsMonuHeiiHOe pacnpocTpaHeHHe, OTpakeHHWEe M MpejJoMieHue cBera. OnTuyeckue
npUOOPBHI.

[TonHOE BHYTpEHHEE OoTpakeHrne. MoJienb CBETOBO/IA.
HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mogenu MUKpPOCKOTIA, TEIEeCKOTa.

Hab6monenue narepdepeHimm ceera.

Hab6nronenue nudpakuuu certa.

Hab6nronenue aucnepcun cBera.

[TomyueHue CeKTpa ¢ TOMOIIBIO MPU3MEI.

[Tomyuenue cekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIICHHs CTEKIIa.



HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

HabGnronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI crienMaJIbLHOM TEOPHUH OTHOCHUTEIBLHOCTH

FpaHI/IHBI IMPUMCHUMOCTHU KJIaCCUUECKON MEXaHHKHU. HOCTy.TIaTBI CHGHH&J’IBHOﬁ TEOpHUU

OTHOCUTENIBHOCTH: WHBAaPUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLUII
OTHOCUTEILHOCTA DHWHINTEHHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aME/ICHUE BPEMEHU U COKPAILIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHMOEOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu >HEpru POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIbC
doToHa.

OtkpeiTue u wuccienoBanue Goroddpdexkra. Omnbitel  A. [I'. CroneroBa. 3aKoHBI
dororddekra. YpapHenue DiiHmreiHa 11 potorpdexra. «KpacHas rpanuna» porosddexra.

Hasnenue ceera. Onbith [1. H. JleGenena.

XUMHYECKOE NeICTBUE CBETA.

TexHuueckue ycTpOHCTBa M NPAKTHUUECKOE NpPUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor( ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO (oTod(deKTa.

Cseronuos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -uactui. [lnanerapnas

mozenb atoMa. Iloctymnarel bopa. U3nyuenue u nornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJHOTO YPOBHSI SHEPTruM Ha Apyro. Bunasl cnekTpoB. CEKTp ypOBHEN SHEPTUU aTOMa BOJAOPOAA.



BosHoBbIe cBoiicTBa yacTull. Bonuel ae bpoiinsa. KopnyckynspHO-BOTHOBOW Tyaau3M.

CroHTaHHOE B BBIHYXX/ICHHOC U3JIYUCHHC.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIA  aHaIu3
(criexTpockoIt), 1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJTHBI J1a3epa.

HaGmroienne muHeWYaThIX CIIEKTPOB H3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmroienue nuHeivyaToro cexkTpa.

Tema 3. Amomnoe sa0po

DKCTIEPUMEHTBI, JIOKA3bIBAIOIIUE CJIOKHOCTh CTPOCHHUS spa. OTKPHITHE PATHOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,

6eTa-, ramMmma-us3JIydcHus. Bausaue PAaAOAKTUBHOCTH HA XKUBBIC OPraHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. Hyknmonnas mozens siipa [eitzen6epra—Banenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amMMma-uznyyeHue. 3aKOH
PaMOaKTUBHOTO pacraja.

OHeprust cBSI3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [leneHue u CUHTES AIEP.

SAnepusiii peaktop. Tepmosaepubiii cuHTe3. I[IpoGieMbl M TNEPCIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.
dyHIaMeHTalbHbIe B3auMOJIeHCTBUS. EMMHCTBO (pu3nueckoil KapTHHBI MUpA.

TexHUYECKHEe YCTpOCTBa W MpPAaKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TurK MOHUBUPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oransl pa3BUTUs acTpoHOMUU. [IpukiagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHNUE AaCTPOHOMUM.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, KX BUAMUMOE JIBHKCHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTHKU. J[narpamMmma «CHeKTpajibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHOM
MOCNE0BATEIbHOCTU.  3aBHCHUMOCTh ~ «Macca — CBETUMOCTbY» JUIsi  3BE3A  TJIaBHOU
MOCJIEIOBATeNbHOCTH. BHyTpeHHee cTpoeHune 3BE3a. CoBpeMeHHBIE MPEICTABICHHUS O

MIPOMCXOXKICHUH | 3BoJroIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiii [1yTs — Hama ['anaktuka. [lonoxenue u neuxxenune Connua B ['anaktuke. Tumsl
rajakTuk. Paguorasaktuku u kBazapbl. YEpHbIE IbIPHI B SIAPAX FajJaKkTHK.

Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopwus
bonbioro B3pbiBa. PenrkroBoe u3mydenue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HEBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/bI.

HaGnronenus B teneckon JIyHel, miianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPEeHUE

Ponbp ¢u3ukm M acTpOHOMHHM B 3KOHOMHUYECKOH, TEXHOJOTHYECKOM, COIMAaTbHONH H
TUYECKOH chepax AeaTeTbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH U aCTPOHOMUHU B COBPEMEHHON
HAayyHOW KapTHHE MHUpa, posib (U3HUECKOH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOW KAapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTaBICHUMN O IPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne xypca ¢usukm 0a3oBoro ypoBHS B 11 Kiacce OCymIeCTBIAETCS C y4ETOM

COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Meswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO ITO3HAHMS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC,
KOCHHYC, TAaHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU NOJ00MS TPEYTOJIbHUKOB, ONpeeIeHNe oAU IIOCKUX GUryp 1 00béma Tell.

buonoeus: anekrpuueckue sBICHUS B )KUBOM IPpUpPOE, KojeOaTeIbHbIE IBUKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU IIPUPOC, IEHCTBUE paAUalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTaJUIM4ECKass CTIPYKTypa TBEPABIX TEIL,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyl, HOoTOChEMKA 3eMHOMU
HOBEPXHOCTH, NPEJICKa3aHUE 3eMJIETPSICCHUH.

Texnonoeus: TMHAM NEKTPOIepeay, TeHepaTop IEPEMEHHOI0 TOKa, MEKTPOABUTATENb, UHAYKIIMOHHAS
neyb, pajgap, paludonpuéMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, NPOEKUMOHHBIN ammapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHAast OaTapes.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue yuebHoro mpenmera «@Pu3nKa» Ha YPOBHE CpPEIHEro OOIIEro oO0pa3oBaHUsA
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MMPEAMCETHBIX O6pa3OBaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «Pu3nKa» TOJKHBI OTPa’kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHIMCKOro oOIIecTna,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATM3allid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHHUS:

Cc(OPMHUPOBAHHOCTh  TPAKIAHCKON IMO3UIMH  OOYy4arollerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO O0IIIeCTRa,;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYSCKUX TYMAaHUCTHUYECKHUX M JIEMOKPATUUYECKHUX
IICHHOCTEI;

TOTOBHOCTb BE€CTH COBMCECTHYIO ACATCIIBHOCTHL B HHTEPCCAX TPaXKIAHCKOI'o O6HICCTB3.,
Y4aCTBOBATh B CAMOYIIPABJIICHUHU B O6p3.30BaTCJ'ILHOI\/'I OopraHusaluvu,

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIbHBIMM HWHCTUTYTAMHU B COOTBETCTBHM C UX
GYHKIUSAMHU U Ha3HAUCHUEM;



TOTOBHOCTH K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS
c(OpPMHPOBAHHOCTH POCCUHUCKOM Irpa)1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIECHHE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTH)KCHUSAM POCCUHCKHUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYalMIO U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;
4)3¢cTeTHYecKOro BOCIUTAHUS:

9CTETUYECKOE OTHOLICHHUE K MHUPY, BKIIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, IIPUCYIIETO
duznyecKkoil HayKe;

5) Tpy10BOT0 BOCIIMTAHMSA:
MHTEPEC K pa3IMuHbIM chepaM NpodhecCHOHATbHON 1eATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM
¢ (u3MKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u

PCAIN30BbIBATH COOCTBEHHEIC JKU3HECHHEIC IIJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30oBaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4€eCKOr0 BOCITUTAHUS S

c(OpMUPOBAHHOCTh HIKOJIOTMYECKON KYJIbTYpbl, OCO3HAaHHE TIJIOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIaHUPOBAHUC U OCYHICCTBIICHUC JeicTBUH B oxpyxcaromeﬁ cpeac Ha OCHOBC 3HAaHHUA Leiaeu
YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUCCTBA,

pacllMpEeHHUE OIbITa JEATEJBHOCTH OKOJOTMYECKOM HANPABIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAaHUH 0 (PHU3HMKe;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

C(OPMHPOBAHHOCTE  MHUPOBO33pPEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (HPU3UUECKOI HAYKU;

OCO3HaHHE LIEHHOCTU HAYYHOMH JEsITebHOCTHU, TOTOBHOCTh B MpPOLECCe U3YUEHUS (PUZUKU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEN0BATENBCKYIO I€ATENbHOCTh UHANBUIyaIbHO U B TPYIIIE.



METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITeNIbHO (OPMYJTUPOBAaTh U aKTyalM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpCACIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPHUU UX NOCTHIKCHUSA,
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPEUYNA B paCCMaTPpHUBACMBIX (1)I/I3I/I‘IGCKI/IX SIBJICHUAX,

pa3pabaThIBaTh IJIaH PeLICHUs IPOOIEMbI C yUETOM aHAIN3a UMEIOLIUXCS MaTEPUATIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBLI B JACATCIBHOCTL, OLCHHUBATH COOTBCTCTBUC PC3YJIbLTATOB IMLCIIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/If/'I JACATCIIBHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBUSIX pPEaJbHOIO, BHUPTYaJbHOIO M
KOMOMHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHSATHUSMHU M METOJaMU (DU3NUYECKON
HaAYyKH;

BJIQJIETh HaBBIKAMHU Y4eOHO-HCCIIEeIOBATENIbCKON M MPOEKTHOM JeATeIhbHOCTH B OONACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BUJAMH JIEATEIBHOCTH IO TMOJYYEHHWIO HOBOT'O 3HAHMS, €r0 WHTEPIpPETAINH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIIATH TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyallM3UPOBATh 3a/lady, BBIJIBUTATh
TUIIOTE3y €€ PelIeHMs], HAXOAUTh apTyMEHTBI JJIs JOKA3aTelIbCTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh

rapamMeTphbl U KpUTEPUU PEILEHNS;

AHAJIM3UPOBATH IMMOJIYUYCHHBIC B XOA€ PCHICHUA 3aJ]a4d PE3YJIbTAaThl, KDUTHUYCCKHU OLICHUBATH
X JOCTOBECPHOCTH, IIPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON EATEIIbHOCTH, B TOM
quciIe IPU U3Y4YeHUH (PUBHKH;

JaBaTb OICHKY HOBBIM CUTYyallUAM, OICHHUBATb HpHO6pCTéHHBII>i OIIBIT,
YMCThb NIEPCHOCUTH 3HAHUA 10 (I)I/ISI/IKG B IPAKTUYCCKYIO 001acTh KU3HCACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;



BBIIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTHHANIBHBIE IOAXOABI U PELICHHUS,

CTaBUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.
Pabora ¢ unopmanmeii:

BJIAJICTh HaBBIKAMH TOJIydyeHHs] WHPOpManuu (U3UUECKOr0 COJCpPKAHUS M3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh IIOMCK, aHAJIM3, CUCTEMATHU3alUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMYHBIX BUJIOB U ()OPM MIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCII0JIb30BaTh CPEJCTBA MH(POPMAITMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOJIOTUI B peLLICHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHM3AlMOHHBIX 3a/a4 C cOOJIoAeHHeM TpeOoBaHUN
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, NMPaBOBbIX M ATHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJCpKAHHUA B PA3IUYHBIX (dopmarax C yd&€ToM
Ha3Ha4YeHUs THPOPMAIIMH U LIEIEBON ayAUTOPUHU, BbIOMPasi ONTUMAIIbHYIO (POpMY ITpeIcTaBICHUS
Y BU3yaJIU3alliH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:
OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacino3HaBaThb MPEAIIOCBUIKA KOH(I)J'H/IKTHBIX CI/ITyaLII/Iﬁ U CMATYaThb KOH(I)JII/IKTLI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHSI C MCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB;

IMOHUMATh U UCIIOJIB30BaTh NIPCUMYILCCTBA KOMaHIHOH 1 HH,HHBHHyaHBHOﬁ pa6OTBI;

BLI6I/IpaTI> TEMAaTUKy U MCETOJAbl COBMCCTHBIX JEUCTBUH C y‘{éTOM O6I.I.[I/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KJI0ro 4JIeHa KOJIJICKTHUBA,

IIPUHUMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH M KOOPIAMHHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN

YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PaOOTHI;

OLIEHMBATh KaYeCTBO CBOETO BKJIA/Ja M KaXKJAOT0 YYaCTHHKA KOMaHJbl B OOIIMI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OLEHHUBATh WJIEH C TMO3WIHUH HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATE TIO3UTUBHOC CTPATETUYCCKOEC TIOBCACHUEC B PA3JIMYHBIX CHUTyalUAdX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATHUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanms:



CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTh (PU3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUTAH PENICHUS PAcuETHBIX M KA4eCTBEHHBIX 3ajlay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl €  Y4ETOM UMEIOMIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUM;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CII0COOCTBOBATH (1)OpMI/IpOBaHI/IIO U IMIPOSBJICHUIO SpYAUIIUU B obnacTu (I)I/ISI/IKI/I, IIOCTOSIHHO
MOBBIIIATE CBOM 06paSOBaTCHBHBIﬁ n Ky.]'IBTypHBIfI YPOBCHbB.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHTYyallMsM, BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LECIIAM;

BJIaJACTHh HaBbIKaMH IMO3HABATCIIFHOM peq)JIGKCI/II/I KaK OCO3HaHHWs COBCPIIACMBIX I[GflCTBI/Iﬁ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIBTATOB U OCHOBaHI/If/'I;

MCIIOJIb30BaTh MPUEMBI peIeKCUH [l OLIEHKH CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHU)KECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATECIBHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B npouiecce nocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrPaMMBbI IO (PU3UKE TSt
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOYUYaIOLIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN

WHTEJUICKT, MPE/oIaraomuii chopMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CITOCOOHOCTH ITOHHMMATh CBOE OSMOIIMOHAJIBHOE COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM 3MOIIMOHAILHOM C(I)epBI, OBITH YBCPCHHLIM B 0666;

CaMOpETYJIMPOBaHMS, BKJIIOUYAIOILIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBeJIEHHE, CIOCOOHOCTh a/IalTUPOBATHCS K AMOIIMOHAILHBIM U3MEHEHUSM U MTPOSBIATD
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIMM, BKJIOYAIOUIEH CTpeMJeHHE K JOCTHKEHHMIO LEIH U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;



SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIFOYAIOUIMX CHOCOOHOCTh BBICTPAMBAaTh OTHOUIEHUS C APYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOy4enus B 10 kJjacce mpeaMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3MKUA B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTHIBATh TPAHUIBI IPUMEHEHUS U3YUCHHBIX (U3NYECKUX MOJIENeH: MaTepruaabHas TOUKa,
MHepLUaabHas cucTeMa OTCUYETa, aDCONIOTHO TBEPIOE TEJO0, UACAIBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, KUAKOCTEH M TBEPABIX Tell, TOUCUHBINH AIEKTPUUECCKHI 3aps]] IPH PelIeHUU (PU3NIECKIX
3a/1ay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHUS (MIPOIECCHI) U OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEUIeCTBA M DIEKTPOJUHAMUKU:
paBHOMEpHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBUKCHHE 10 OKPYKHOCTH, HHEPITUS, B3auMoieiicTBUE Tel, Tuddy3us, OpoyHOBCKOE JBHKCHUE,
CTPOEHHE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHHE 00bEMa Tell PHU HarpeBaHUU (OXJIAXKICHUHN),
TEIJIOBOE pPAaBHOBECHE, HCIIApEHUE, KOHJEHCAIUs, TUIABJIICHUE, KPHUCTAITU3AIMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJIEHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBA3b
MEXJly MapamMeTpaMu COCTOSHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJCHCTBHE
3aps1/ioB;

OIHUCBHIBATh MEXAHWYECKOE JBMKEHHE, UCHOJb3ysd (U3NYECKUEe BEIMYMHBI: KOOPAWHATA,
IyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Teld, KMHETHYECKas
SHEprus, NOTEHIMaJbHAs JHEpPrus, MexaHudeckas paOoTa, MeXaHHMYeCKass MOUIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT UCTIONIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU
BEJIMYUHAMU;

OMMUCBIBATHL M3YUYCHHBIC TCIIJIOBBIC CBOICTBAa TEJI M TCIUIOBEIC ABJICHUSA, MCIIOIB3Yys
(I)I/I3I/I‘-ICCKI/IC BCJIMYHMHBI: JaBJICHUC Tas3a, TCMIICPATypad, CPpCAHAA KHUHCTUUYCCKAA OHCPIrUus
Xa0THUYCCKOro ABHMIXKCHHUA MOJICKYJ, CPCAHCKBAApAaTHYHAsA CKOPOCTb MOJICKYJI, KOJHUYECTBO
TCIIJIOTBHI, BHYTPCHHSASA SHCPIUs, pa60Ta rasa, KO3(I)(I)I/II_II/ICHT TIOJIC3HOT'O HeﬁCTBHH TCIIJIOBOTO
ABUTATCIIA; IIPU ONMMCAHWUU ITPAaBHUJIbHO TPAKTOBAThH (i)I/I3PI‘-IeCKI/II>'I CMBICJI UCITOJIB3YEMBIX BCIIUYHWH,
UX O00O03HAYCHUS U CIWHUIbI, HAXOIUTb (I)OpMYJ'ILI, CBA3BIBAIONIUC JAHHYIO (bI/ISI/ILICCKy'IO
BCJIIMYMHY C APYTUMH BECIUYMHAM,

OIMHUCBIBATHL HU3YYCHHBIC JJICKTPHYCCKUC CBOMCTBaA BCIICCTBA W DJJICKTPHUYCCKUC SBJICHUA
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHUHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBAThH (bPISI/I‘-IeCKI/Iﬁ CMEBICJI HCIIOJB3YEMbBIX BCIWYUH, HX o0o3HaueHust u CAWHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



AQHATM3UPOBATh (PU3MUECKUE TPOILECCHl M SIBICHUS, HMCIONb3ysd (DU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemupHoro Ttsarotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
PaBHONPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJCKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUSI
BEIIICCTBA, TAa30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPTHH TEIUIOBOTO JIBMIKCHUS
MOJICKYJ C aOCOJIFOTHOW TeMIlepaTypoi, MEpBbIi 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KynoHa, Ipu 3TOM pa3nuyarh CI0OBECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOEe BBIPAKEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

00BACHATL OCHOBHBIE IIPUHIUIIBI ,HGI>'ICTBI/IH MalllMH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3jindaTtb yCJIO0BUA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEAHEBHOM KU3HU,

BBITIOJHATh JKCIEPUMEHTBI IO WCCIEAOBAaHUI0 (DU3MYECKHX SIBICHUH M IPOILECCOB C
UCIOJIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX H3MEpeHui, Mmpu IToM  (GOpMyIupOBaTh
npobieMy/3agady ¥ THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEAJIOKEHHOTO
000pyI0BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILLECTBIIAATh MpPsIMbIE M KOCBEHHbIE H3MEPEHHUs (QU3MUECKUX BEIWYMH, NPU STOM
BbIOMpPATh ONTHUMAJBHBII CIIOCOO HM3MEPEHUs M HCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIICA0BATh 3aBUCUMOCTHU MCIKAY (1)I/I3I/I‘-I€CKI/IMI/I BCJIIMYMHAMHU C UCITOJIB30BAHUCM ITPSAMBIX
H3M€p€HPII>i, IIpyu 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (l)I/IKCI/IpOBaTL PE3yIbTAaThbl HOHy‘I@HHOﬁ
3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH B BUJIC Ta6JII/IIl u FpaCI)I/IKOB, ACJIaTh BBIBOJLI 11O PE3YyJIbTaTaM
HUCCIICAOBAaHUA,

coOuoiaTh MpaBwiia 0€30MacHOrO TpyJda MpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aO0paTopHOro 000pyI0BAHHUS;

pemath pacu€THbIE 33JaYd C SIBHO 3aJaHHOM (HU3MYECKOM MOJENblo, HCIOIb3Ys
(bu3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pelIeHus,
POBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelniath KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIENOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIIeHUH Y4eOHbIX 3a/1a4 COBpeMEHHbIe HH(POPMAIIMOHHbIE TEXHOJIOT U
JUI TIOUCKA, CTPYKTYpUPOBAaHMs, HHTEPIPETAMU M NpPEACTaBICHUs y4eOHOW U HaydHO-
NOMYJISIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
HoJy4aeMyro HH(opMaIuio;

NPUBOAUTH MPUMEPHI BKIIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00eCTIeUCHUS
0€30MacHOCTH MPU OOPAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMH, JJIsSi COXPaHEHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;

paboTaTh B IpyIIie ¢ BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IIIAHUPOBATh PabOTy
TPYNIbI, palMOHAIBHO paclpeneNiiaTh OO0f3aHHOCTH M IUJIAHUPOBATh  JCATENbHOCTh B



HCCTAHAAPTHBIX CUTYyalUAX, aACKBATHO OLICHUBATH BKJIa[ KaXIOTO M3 YYAaCTHUKOB I'DYHIIBI B
pEIICHHE paccMaTpUBACMO MPOOIIEMBI.

K xonny oOyuenust B 11 kJiacce mpeMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUM:

JI€MOHCTPUPOBATh Ha MpPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOIM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPpTUHBI MUDA;

YUUTBIBATh TPAaHUIIBl I[PUMEHEHUS H3YYEHHbIX (U3NYECKUX MOJENeH: TOYEUHBIH
JNEKTPUYECKUH 3apsi], JIyd CBETA, TOUEYHBIN HCTOUYHHUK CBETA, sIICpHAsi MOJIEIb aTOMA, HYKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH pelieHnH (PU3NIECKHX 3a/1a4;

pacnio3HaBaTh (U3NYCCKUE SBJICHHUS (MIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HKU: dJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHWUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHAYKINS, JCWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JIBIXKYIIUICS 3apsl,
AJIEKTPOMATrHUTHBIE KOJICOAHUS U BOJIHBI, PSIMOJIMHEMHOE paclpOCTPAaHEHUE CBETA, OTPAXKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii d3¢dekt (porodddekt), CBETOBOES aBlieHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

OINHUCBHIBATh M3Y4YECHHbIE CBOWCTBA BELIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHbIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Yys (U3UYECKHE BETUYMHBL: DIIEKTPUUECKUI 3apsa, cuja TOKa, 3JIEKTPHUUYECKOe
HaIpsDKEHUE, IEKTPUYECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHINUAJIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa Toka, MHIYKLIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTYILIKH, SHEPTusi 3JIEKTPUUYECKOIO0 M MAarHUTHOTO TOJIEW, MEpHoJ M YacToTa KojeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaThb (PU3MUECKUIH CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO003HAUEHUS U €IUHUIIbI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C JPYTUMU BEITUYUHAMU;

ONKCHIBATh HM3YyUYEHHBbIE KBAHTOBbIE SIBJIEHUS U TIPOLECCHI, MCIONb3Yyd (PU3NUECKHe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, IMEPHOJ| IoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpU OMUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TaHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHMHBI;

aHAJTM3UPOBATh (PU3NUYECKHUE TMPOIECCH M SBICHUS, HMCMONL3Yysd (PU3nUecKue 3aKOHBI U
OpUHIUIOBL: 3ak0oH OMa, 3aKOHBI I[IOCJIENOBATEIBbHOIO M NapaJlIeIbHOTO COSAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHUe DiHIITeHA 11 hoTod(DdeKTa, 3aK0H COXpaHESHUS YJHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH COXPAaHEHMs JJIEKTPUUECKOrO 3apsja, 3aKOH COXPAaHEHMsS MAacCOBOTO 4YMCIA,
noctynatel bopa, 3akoH paguMOaKTUBHOIO pacmajaa, OpU OSTOM pa3iuyarh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €ro0 MaTeMaTUYeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIBI, OO0JIACTH)
IIPUMEHNUMOCTH;



OTIpe/IeNIATh HAINpaBICHUE BEKTOpPAa WMHAYKIMM MAarHUTHOTO TOJSl MPOBOJHHKA C TOKOM,
cuiiel AMriepa u cuiibl Jlopenia;

CTPOUTH U OIIUCBHIBATDH I/1306pa)KCHI/Ie, COo31aBa€MoOC€ IJIIOCKHUM 3€PKAJIOM, TOHKOM JIHHSOI;'I;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SIBICHUI U MPOLIECCOB C
UCTIOJIB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiieMy/3aauy U TUIIOTE3y y4eOHOro AIKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUSs, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSIMBIE M KOCBCHHBIE H3MEPCHUS (DU3MUECKUX BEIWYUH, IMPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO H3MEPEHHUS U UCIOJIb30BAaTh H3BECTHBIE METOJ(bl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEI0BAHMS;

coOnronarh mpaBuia Oe€30MacHOro Tpyna IpU MPOBEACHUM HCCIEIOBAaHUM B paMKax
yu4eOHOrO0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3a7adyd C SBHO 3aJaHHOH (U3NYECKOH MOIEIbIO, HCIIOIB3YS
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBHIOMPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE s €€ pEeLIeHHUs,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAILHOCTD MOJIyY€HHOT0 3Ha4eHUs (PU3NUYECKON BEIUUNHBI,

peiiaTb KAYCCTBCHHBLIC 3aJa4M: BBICTpaWBATL JIOTHUYCCKU HCEIMIPOTHBOPCUYHMBYIO ILCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBLIC 3aKOHbI, 3dKOHOMEPHOCTHU U q)HSI/I‘{eCKI/Ie SBJICHUS

UCIIOJIb30BaTh MPH PELICHNN YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT U
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUS, HWHTEPIPETAlUHd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSPHOM HH(OPMAIUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyto HHPOpPMAIHIO;

OOBSACHATH MPUHILIMIIBI ACWCTBUS MAIUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3indyaTh
yCIIOBUS UX O€30MacHOr0 UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIAZa POCCUMCKUX U 3apyOE€KHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IO (PU3UKE B MOBCEAHEBHOMN JKU3HH ISl 00ECTICUCHUS
0€30MacHOCTH MPHU OOpPAIIEHUH C MPUOOPAMU M TEXHUYECKUMH yCTPONCTBAMH, /TSI COXPaHEHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpeie;

paboTaTh B IpyIIie ¢ BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh padoTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ] KaXK/IOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpuBaeMoil mpoodiem






TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne  HammenoBaHmue pasaciioB U TEM IIPOrpaMmbI KomngecTBo yacos

OnektpoHHbIe (IU(POBHIE) 00pa3oBaTEILHBIC PECYPCHI

1/

paboThI

Bcero  KoHTpoibHbIE [IpakTueckue

Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1 ®wusuka 1 METOABI HAYIHOTO IMO3HAHUS 2 0

[[bubmuoreka ITOK https://m.edsoo.ru/7f41bf72]]

Uroro no pazgeny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka

[[bubauoreka LIOK https://m.edsoo.ru/7f41bf72]]

2.2 JluHamuka

[[Bubmuoreka ITOK https://m.edsoo.ru/7f41bf72]]

2.3 3aKoHBI COXpaHEHUS B MEXaHUKE 6

[[bubmauoreka LIOK https://m.edsoo.ru/7f41bf72]]

Hroro no pazneny 18

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1  OcCHOBBI MOJIEKYJIAPHO-KUHETUYECKOH 9 0 [[Bubmumoreka ITOK https://m.edsoo.ru/7f41bf72]]
TEOPHUH

3.2 OCHOBBI TEPMOAMHAMHUKHU 10 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41bf72]]

3.3 ArperatHbie cocTosHus BemecTsa. ®asosbie 5 0 [[bubmuoreka [IOK https://m.edsoo.ru/7f41bf72]]
epexo bl

Hroro nio pazgeny 24

Paznen 4. JIEKTPOJAUHAMMUKA

4.1 DrexkTpocTaTHKa 10 0 [[bubmuoreka LIOK https://m.edsoo.ru/7f41bf72]]

4.2 TlocTosiHHBIN dNeKTprUecKuii TOK. Toku B 12 [[bubmuoreka [TOK https://m.edsoo.ru/7f41bf72]]

Pa3IMYHbIX Cpeaax

Hroro no pazneny 22
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Ne  HammeHoBaHue pa3zienioB U TEM IPOrPAMMBI

KonnuectBO yacos

OnextpoHHbIe (1IM(poBHIe) 00pa3oBaTEIbHBIEC PECYPCHI

/o

Bcero  KoutposbHbIE [IpakTuueckue
paboThI paboThl
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3

[NPOT'PAMME

Draggable item 329520095 was dropped over droppable
area 329520095

|11 KJIACC |
Ne HanmeHoBaHMe pa3liesioB ¥ TEM KosmdectBo yacoB DnektpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE PECYPCHI
n/n [POTPaMMBI Bcero  KoHtposbHbIE [IpakTueckue
paboThl paboThI
Paznen 1. 9JIEKTPOJIUHAMMUKA
1.1 MaruuTHoe nose. DJIeKTpOMarHuTHas 11 1 3 [[Bubnmoreka ITOK https://m.edsoo.ru/7f41c97c]]
WHTYKIHSI
Hroro no paszneny 11
Paznen 2. KOJIEBAHUS 1 BOJITHbBI
2.1 MexaHuueckue U EeKTPOMarHUTHbBIE 9 0 1 [[Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c]]
KoseOaHus
2.2 MexaHnueckue U IEeKTPOMarHUTHHIE 5 1 0 [[Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c]]
BOJTHBI
2.3 Onruka 10 0 3 [[Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c]]
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcHOBHI clieITUATBHON TEOPUHU 4 1 0 [[bubmuroreka ITOK https://m.edsoo.ru/7f41c97c]]
OTHOCHUTEJIbHOCTH
Hroro no pazneny 4
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Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 DaeMeHTHI KBAHTOBOH ONTHKH 6 0 0 [[bubauoreka ITOK https://m.edsoo.ru/7f41c97c]]
4.2 CrpoeHue aToma 4 0 0 [[bubauoteka ITOK https://m.edsoo.ru/7f41c97c]]
4.3  AtomHOE AapO 5 0 0 [[bubauoreka ITOK https://m.edsoo.ru/7f41c97c]]
Uroro no pazgeny 15

Pazgea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 DieMeHThI aCTPOHOMHH U aCTpODU3UKU 7 1 0 [[Bubmmoreka IIOK https://m.edsoo.ru/7f41c97c]]
Hroro mo paszaeny 7

Paznen 6. OGOBIAIOIIEE IIOBTOPEHUE

6.1 OO6oOmiaroiiee MOBTOPEHUE 4 0 0 [[Bubnmoreka ITOK https://m.edsoo.ru/7f41c97c]]

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME Draggable item 329520126 was moved over droppable area

329520126.
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