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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWH W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHU: JIMYHOCTHBIE, MeETalmpeaMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Du3mnKay Mo rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, MOJYYEHHs] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKIJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HaAyYHBIH METOJ MO3HAHUS MPU BBIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AenoB (DHU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOoTBETCTBUM ¢ HEl MaTepuan Kypca Gpu3nku o0beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaK’Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKMMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPbHIE CBS3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MPOOJIEM pallHOHAIEHOTO MTPUPOONIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEJHEro o0mero oOpazoBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopuu, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPpCACTAaBJICHUAX O IPUPOAC, I'paHULIAX NPHUMCHUMOCTHU TCOprI, I OITKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).
CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOphIE B TporpamMme 1o (u3nke OOBeAUHEHBI B OOLIUN CIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHaleHUs kaObuHera ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIaJIeHHE OOy4alOIIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUManME YACIACTCS PCUHICHUTIO paC‘-IéTHBIX N KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX Pa3gcIOB. 21.]'[?1 KauC€CTBCHHBIX 3aJa4 IPUOPUTETOM
SBIISIOTCS. 3a/laHusi Ha OOBSICHEHHWE NPOTEKaHWs (QU3UUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CPEIHETO
oOuiero o06pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.
JlemoHcTpalmoHHOe 000pynoBaHue (OpMHpPYeTCs B COOTBETCTBUM C IMPUHIIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaboparopHoe obOopymoBaHUE ISl YYEHUYECKMX MPAKTUYECKUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJOTOBBIX M HMH(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TabOpaTOPHil.
OCHOBHBIMH HENSIMHU U3YUEHUS (UMUK B 00IIeM 00pa30BaHUM SIBIISTFOTCS:
e (QopmupoBanue wHHTEpeca W CTpeMJICHHS OOYy4alOUIMXCSd K HAyYHOMY H3YUEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



(dbopmMupoBaHue yMEHHI OOBSCHATH SABJICHHUS C UCIIOJIBb30BaHUEM (PM3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTEJIbCTB;

(dbopmMupoBaHHUe NPEJCTABICHUN O PO (PU3MKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3THX Ienell oOecrieunBaeTcs PEIICHHEeM CIIeIYIONMX 3aJad B IIPOIecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

MPUOOpETEHUE CUCTEMBI 3HAHHUK 00 OOMMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIFOYAST MEXaHUKY, MOJICKYISPHYIO (PH3UKY, IJICKTPOJMHAMIKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHWS JUIS OOBSCHEHUS
(bU3UYEeCKUX SIBIIGHUM B TIPUPOJIE U JJsl TPUHATHUS TPAKTHYSCKUX PEIICHHH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pelIeHUs pPa3IuYHbIX 3a7a4 C SBHO 3aJlaHHOW (U3MUECKOU
MOJIENbIO, 3ajad, TMOJPa3yMEBAIOIINX CaMOCTOSITEILHOE CO3/aHuE (PU3UUECKOU
MOJIENH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSIHUS HA OKPYXKAIOIIYIO CPEILY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEIFHOTO TUIAHHPOBAHUS U TPOBEACHUS (PU3NUECKUX
OKCIIEPUMEHTOB, AaHaJIW3a W  HHTEPIpETalMd  WHPOpMalMU,  OMpeaeTeHUs
JIOCTOBEPHOCTH TIOJIYUEHHOTO pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipemyiaraemerii B mporpaMmme 1o (pu3uke mepeueHs J1abopaTOPHBIX U MPAKTUUECKUX PaboT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JelaeT BBIOOp MpOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEN o6yqafom1/1xc;1.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHUE TePEeMEeIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[IBkeHMEe MaTepUAIbHONM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKCHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS  MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOro TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsoiid 3akoH HproToHa. MHEpIIMaANbHBIE CHCTEMBI
OTcYéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hbrotona ist
MaTtepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepragbHbIX TOUEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conmpoTuBieHUs
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE MPUMEHEHWE: TMOIIMIUITHUKY, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCkOpeHHOM MOABbEME U MAICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTEpHANIbHBIX TOYeK. VIMITyIbC CHUJIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

PabGora cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpoONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEHIMATBHOM YHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.



HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoaexkyasipHas Gpu3uKa U1 TEPMOIUHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHUS W B3aUMOJICHCTBUS YaCTHI]
BelmiecTBa. MoJiel CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pazmepbl Mosekyl. KosndecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIUIOBOrO JABWKEHHWS dvactul rasza. Illkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UIACaIbHOM Tas3e C
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30xo0pa, uzobapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHME BemiecTBa, ¢oTorpaduu MOJEKy
OPraHUYeCKUX COCTMHEHUMH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWIUTIOCTPUPYIOLIAsk IPUPOJLY NABJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TErioTsl U pabota. BHyTpeHHsIsE HEpPTrUsi 0 JHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHUE. Y JIelIbHast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI IpH TEIUIONepeaaye.

[Tonsitne 06 ammabatHoM mporecce. IlepBeiit 3akoH TepmoauHamuku. [Ipumenenue
MEepPBOTO 3aKOHA TEPMOIMHAMUKH K u3ompoleccam. [ paduyeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TennoBbie MamuHbL. [IpuHIMTIBL AeiicTBUS TeMIOBBIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamuHax. KoaduimeHt none3Horo aeictsus temaoBoid mamuHbl. [ukn KapHo u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETLIOIHEPT€TUKH.

TexHuueckne YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, OITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEW SHEPrHMM Teja NPH COBEPLUICHHH pabOThI: BBUIET MPOOKH M3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue >upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT M0 anuabaTHOMY PaCIIMPEHHUIO BO3yXa (OTBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwleHHbIN map. YaenpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainmuyueckue u amopgHbie Tena. AHU30TPOTIUSI CBONUCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJJOpUMETP, TEXHOJIOTUM TIOJIy4E€HHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHUCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBJIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpudeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[TIpoBOAHMKH, TUAIECKTPUKH U MOJTYIPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM  3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnonis. [lpuHnun cynepno3unuu
3JEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

Pabora cumnm oanmekTpocratmyeckoro moiisa.  [loreHmman. Pa3HOCT,  MOTEHIMATIOB.
[IpoBOIHUKHY U TUAIEKTPUKHU B DJIEKTPOCTATUYECKOM T0Jie. [{uaneKkTpudeckas NpOHUIIAEMOCTb.

OnektpoéMkocTh. KoHzaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBa M IMPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, IEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.



DnexTpocTaTHUecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PAcCTOSTHUS MEXK/Ty HUMH U TUAJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DneKTpUUecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKA. MICTOYHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBJIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jxoyns—JleHnia. MOIHOCTB IEKTPHUUECKOTO TOKA.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBICHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCHMOCTH COITPOTUBIIEHHS METAJIIIOB
oT TemMmeparypsl. CBEpXIpPOBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpaX M pacijlaBaX HJIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIA pa3psaa. MosHus.
[Tna3ma.

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHHMKH TOKa, 3JEKTPOHArpeBaTelbHbIE MPUOOPBI, DIEKTPOOCBETUTEIIbHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
[IOJIYIPOBOJIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS IWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUIOLIAIA
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuibl. KOpoTkoe 3amMblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHue SneKTpOABMKYIIEH CHJIBI HMCTOYHHMKA TOKA W €r0  BHYTPEHHEro
CONPOTHUBIICHHUSL.

Habnronenue snexTpoiinsa.

MexnpeamerHbie CBA3U



N3ydenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oIia, uX rpauKi ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOpPbl M MX IPOEKLUHUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUIAKOCTEW U Ta30B, JJIEKTPUUYECKUE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKEe IBUKEHUH C MCIIOJIb30BAHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOIMH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJOIMM,  DJEKTpOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAan UHOYKUUA

[locrosiHHble MarHWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoi uHaykiuu. [I[puHIUI Cyneprno3uiiui MarHuTHBIX Mojied. JIMHUKM MarHUuTHOM
nHAyKuuu. KapTuHa TuHUN MarHUTHOM MHIYKIIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E 1oJie IPOBOJHUKA C TOKOM. KapThHa JIMHMA WMHAYKIMM MAarHUTHOTO MOJS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moaynb MW HampaBieHHe. JIBWKeHUEe 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIAs CHUJIAa MHIAYKIUMU B MPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.
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Texnuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE MAarHuThl,
JJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN YJIEMEHTAPHBIX YAaCTHUILL, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIMHUYM UHIYKIMY MarHUTHOT'O TOJISL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBIICHUS 3J1€KTPOMArHUTHOM MHIYKIIMH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KOAe0AHUA

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHWsA. [ apMoOHHMUYeCKHe
kosebanus. Ilepwon, dvacrora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACAUTHBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHUS.

Tpancdhopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYESCKON SHEPruu.
DKOJIOTUYECKHE PUCKU TMPU MPOU3BOJACTBE AleKTpodHepruu. KymbTypa uCHOIb30BaHUS
ANIEKTPOIHEPI U B TIOBCEAHEBHOM JKH3HU.

Texuuueckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: OHIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapaMeTpoB KoseOaTenbHOM CUCTEMBI (MIPYKUHHBIM WM MaTeMaTHYeCKHI
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmnorpaMmbel — (3aBUCHMMOCTA  CHJIBI  TOKa W HAmNpsDKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHIH.
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Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHAYKTUBHOCTH U
KOHJEHCATopa.

Moienp TMHUH 3JIEKTPONEPEIAYUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
MAacchbl rpysa.

HccnenoBanne mnNEepeMEHHOr0 TOKAa B I[ENW W3 MOCIEIOBATEIIBHO COEAMHEHHBIX
KOHJEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JuHa BOJMHBL [lomepeuHble W TponoibHBIE BOJHBL. MHTepdepenuus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHtanusi BekTopoB E, B, V B snexrtpomaruutHOoi BosiHEe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHne, ToJispu3anus, maudpakius, wuatephepeHius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJH. [IpuMeHeHHe SJEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunUIE paguocBa3u U TeneBuaeHud. Paguonokanus.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuyeckne ycTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTBHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOH M YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJOMIICHUE,
noJspu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonHeliHOe pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300pak€HUH B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKkOHBI TMPENIOMIICHHS CBeTa. AOCONIOTHBIA  MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbIi yrojg MOJHOTO BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus cBeta. CnoxxHbIil cocTaB 6eoro cBera. Ler.

CobOwuparoniue ¥ paccewBaroiye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsHUE U
OTITUYECKAs CHJIa TOHKOU JNUH3BL. [locTpoeHne n300pakeHui B COOUPAIOIINX M PACCEUBAIOIINX
nrH3ax. Popmyna TOHKOM JIMH3BI. Y BEIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.
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BonnoBast onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOJII0IEHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX
KOI€PEHTHBIX UICTOYHHUKOB.

Hudpakmuss cBeta. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJCHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W NPAKTUYECKOE IMPUMEHEHME: O4YKH, JIyna, (oToammapar,
MIPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(PPAKIHMOHHAs
pemeéTKa, TMOJIAPOULI.

Jlemoncmpayuu

[IpsimosnHEiHOE pacnpoCTpaHeHue, OTpaKeHWe M NpejomiieHue cBera. OnTuyeckue
pUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

Ha6nronenue aucnepcun ceTta.

[TonyueHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue cniekTpa ¢ TOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue nokaszaTesns IpeIoOMIICHUS CTEKIIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcCHOBBI cienMAJIbLHONH TEOPHUH OTHOCUTEIbHOCTH
['panuIbl MPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. [locTymaTel clielHallbHOW TEOpHH
OTHOCHTEJILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BakKyyme, IPUHIUII
OTHOCHTEIBHOCTH DUHINITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU M COKPAIIICHUE JUTUHBI.
DHEprus ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €ro YaCTOTONH. DHEPrusi U UMITYIIbC
¢doToHa.

OtkpeiTie u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHimTeiHa 1 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JHasnenue ceera. Onpitel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBa W INpaKTHUECKOE HpUMEHEHHe: (PoToneMeHT, (OTOATUHK,
coJiHeyHast 0aTapest, CBETOAUOI.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTodhdexTa.

13



Ceeroauo.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
Mmozenb aroma. [locrynarer bopa. M3nyyenue u nornomenre GOTOHOB MPH IEepexoje aToMa ¢
OJIHOTO YpOBHSI BSHepruu Ha JApyro. Buapl crnekrpoB. CrekTp ypoBHEH 3HEprud aroma
BOJIOpO/JIaA.
BounnHoBsie cBoMcTBa yacTull. BosHel ne bpoins. KoprnyCKynsspHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckue yCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopra.
Onpenenenre JJIMHBI BOJHBI Ja3epa.
Habntoienue nuHelyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenue nuHeHYaToro crexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh CTpOCHHS  sfpa. OTtkpbITHE
paanoaktuBHOCTH. OnBITH Pe3epdopaa 1o onpeaeseHno cocTaBa paluoakKTUBHOTO U3Ty4YEeHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha JKHUBbBIE OPraHU3MBI.
OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmownas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio saapa. M30Tomnsl.
Annba-pacniaz. DJIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.
Anepublie peakuuu. Jlenenvie u cUHTE3 SAEP.
SAnepubiii  peaktop. TepmosepHbiii cuHTe3. I[IpoOmeMbl W TMEPCHEKTHBBI S IEPHOU
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.
DOneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBAa M MPAKTHUECKOE NPUMEHEHHUE: N03UMeTp, kaMmepa BuubcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMoa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOUIUX YACTHUILI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (o TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKH

OTansl pa3BUTUA  ACTPOHOMUH. HpI/IKJ'IaI[HOG U MHPOBO33PCHUYCCKOC 3HAUCHHUC
ACTPOHOMMHHU.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUIUMOC IBUKCHUC.
ConHeuHas cHCTEMa.

Connue. ConneuHnass akTUBHOCTh. McTounuk sHeprum ConHua M 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTUKHU. JlMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
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[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
IIOCJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBasapsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYXEHHBIM IJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHHUI
JUI OTIpEJIeNICHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3wkn w acTpOHOMHM B JKOHOMHYECKOM, TEXHOJIOTHMYECKOW, COIMAIBHOW U
THUYECKON cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTHHE MHpa, pPoib (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpesicTaBiIeHUH 0 Gu3nYecKoil KapTUHE MUpa, MECTO (PU3NUYECKON KapTHHBI MUpPa B 00LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI 0 IpUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne xypca ¢uzuku 06a30Boro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HU3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4yHbI (akT, Tumnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, Teopws, HaOII0/IeHUE,
SKCIIEPUMEHT, MOJCIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYeckre (YHKIMU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp 1 00bEMa Tel.

buonocus: snekrpuyeckue SBICHUS B KUBOM MNpupoje, KojedaTelnbHbIE IBUKEHUS B
KUBOW TMPUPOJIE, ONTUYECKUE SIBJICHUS B XKUBOM IpUPOJE, NEHUCTBHE pPaJUallMM Ha YKUBbIC
OpraHU3MBblI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIbHbIN aHau3.

l'eocpaghus: MarHUTHBIE TOJIIOCa 3€MJITH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
MHAYKIMOHHAs MeYb, pajap, paJAuoONpUEMHMK, TeJIEeBM30p, aHTeHHa, TeiedoH, CBY-mneus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «®Dus3uka» Ha ypoOBHE CPETHETr0 OO0IIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOTo mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHMCKOTOo  OOIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMH  OOYdYalOIIErocs Kak aKTHBHOTO U
OTBETCTBCHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHUE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBCHHBIM CHMBOJIAM, IOCTHKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CHTYallUI0 W MPHHUMATh OCO3HAHHBIC PEUICHHS, OPUECHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEC K pa3audHbiM cdepam TpodecCHOHATBHONW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3MKOW W TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U pearr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO M caMO0Opa30BaHUIO B oOnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpPYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA;
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pacIIMpeHue OMbITa JACATEIBHOCTH OSKOJOTHYECKON HAINpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

c(OPMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HMUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHPHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NCSITSILHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH eI JeATSIILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHNS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAOOTy B YCIOBHSX PEATBLHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )XKHU3HEHHBIX MPOOIIEM.

Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBHIMH TOHSATHSMH W METOIaMH (DU3NYIECKON
HaYyKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIE0OBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JAcTH
(GU3UKH, CIOCOOHOCTHIO H TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJOB pEIICHUs 3a71a4
(U3NIECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYUYCHHIO HOBOTO 3HAHUS, €0 HWHTEPIpPETAIIHH,
peoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYallUsAX, B TOM 4YHCIE IpU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJIC PCLICHUS 3aJauyd  pPe3yJbTaThl, KPUTHYCCKH
OILICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HaHUS N0 (PU3UKE B MPAKTUUECKYIO 0071aCTh KU3HEACSITEILHOCTH;

yYMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJIeH, TIpe/yIaraTh OPUTHHAIbHbIE TTOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanueii:
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BJIQJIETh HaBBIKAMHU TOJIydeHUs MH(POpPMALUN (HU3NUIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IIOMCK, AaHAJIW3, CHCTEMAaTH3aLUI0 U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OILICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

HCII0JIb30BAaTh CpeAcTBa WH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/lad C COONIOIEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEeKEHHsI, TPABOBBIX U
STHYECKHX HOPM, HOPM HH(POPMAITMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MIPEACTABIICHUS Y BU3YyaIU3allAH.

KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIICHNE Ha YpOKaX (DU3UKHU U BO BHEYPOUHOH JCSITEIILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIMBUYalbHOU pabOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJIATh IUIAH JEUCTBUM, PacHpeAessiTh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE MPOEKTHI, OICHUBATh HJCH C TIO3WIIMHW HOBU3HBI, OPUTHHAIHHOCTH,
MPaKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryiasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO IESITENbHOCTh B 0OnacTu (pU3MKu U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € Y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
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BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCIOJIB30BaTh MPUEMBI pe(hIeKCUH JJIS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTHBBI U a@pTYMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydaroIIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh aJaNTHUPOBAThCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIAaTHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3periaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOydenus B 10 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOJCH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUaibHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3auay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (TMPOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KHHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TMaJIeHHE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxyakieHnn), TEeTJI0BOe paBHOBECHE, HCIapeHHe, KOHACHCAllWs, TNIaBlIeHUE, KPUCTAIITU3aIluS,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILICHUWE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3auus Ted,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE JIBIDKEHUE, MCTOJb3ys (U3MUYECKHE BEIMYHUHBI: KOOpIMHATA,
MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KUHETHYecKas
SHeprusi, MOTEHIUAaJIbHAs DHEPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIHOCTb;, MpHU
OTMHMCAHWU TPABWIBHO TPAKTOBAaTh (PU3MYECKHI CMBICT HUCHOJB3YEMBIX BEIUYHMH, WX
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0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYNHAMU;

ONIMCBHIBAaTh H3Y4YCHHBIE TEIUIOBBIE CBOWMCTBA TEIl M TEIUIOBBIE SIBJICHUS, WCIOJb3Ys
¢u3nyeckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIepaTypa, CpeAHss KUHETHUYECKash JHEprus
XA0THYECKOTO JBWKEHHUS MOJIEKYJ, CPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEITHYHH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

OIIMCBIBAaTh M3YyYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JIIEKTPUUYECKHUE SIBJIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIUYUHBI: JEKTPUUECKUN 3apsijl, JNEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEJIHMUHHY C IPYTUMU BEIMUYNHAMUY;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
MIPUHLHAIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXpAaHEHHS] MUMITyJIbca, IPUHLHUI CYHEepPIO3ULIUN CHJI, TPUHIIMIT
PABHOIIPaBHsI HHEPLUHAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KNHETHUUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKOW SHEPIHMM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynmoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYeCKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yClIoBUs UX O€30I1aCHOTO MCIIOJIb30BAaHMsS B IOBCETHEBHOM KU3HU;

BBITMOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  MpPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (GOpMYJIHUpOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH ONIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BATh H3BECTHBIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUI;

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMHM BEJIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
II0 pe3yJibTaTaM MCCIEIO0BAHMUS,

coOmogaTth IpaBuia 0O€30IaCHOrO Tpyla NpU MPOBEIEHHM HCCIEAOBAHUM B paMKax
y4eOHOTO 3SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aO0PpaTOPHOTO 000PYAOBaHUS;

pemiaTh pacuéTHBIE 3aJaud C SBHO 3aJlaHHOM (U3MUECKOW MOJEeNbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJU3a YCJIOBHS 33Jauydl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI M (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHUi ¢ ONOpoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS;

UCIONb30BaTh MPH pElICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(POPMAIOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMU W TPEACTaBICHUS Y4eOHOU H
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HAYYHO-TIONMYJISIPHOW HWH(POPMALIMHU, TOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJM3UPOBATH MOJyIaeMYyI0 HH()OPMAITHUIO;

MPUBOANUTH TPUMEPHI BKIIA/Aa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, OOBSICHEHHUE MTPOIIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIIONb30BAaTh TEOPETUYECKHWE 3HAHHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPHU 0OpALICHUHN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbs U COOJIIOIEHUSI HOPM IKOJIOTUYECKOTO TIOBEICHUS B OKPY’KaIOLIEH Cpeie;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh padboOTy
IPYNIbl, pAlUOHAIbHO pacHpelesaTh OOA3aHHOCTH U IUJIAaHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsAX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaX/JOIO U3 YYaCTHUKOB I'PYIMIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOU
NeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKHUI 3apsii, Jyd CBeTa, TOYEUHBIM HCTOYHMK CBETa, sIEpHasl MOJENb aroma,
HYKJIOHHAsi MOJIEb aTOMHOTO Apa MPH pelIeHnn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3MKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE [JEHCTBUSA TOKA, B3aMMOJCHCTBHE MAarHMTOB, JJICKTPOMAarHUTHAs
WHIYKIHSA, ACWCTBHE MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM M JBHXKYLIUMMCS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPAaHEHUE CBETA, OTPaKEHHE,
pejaoMiIeHue, HHTepdepeHuus, audpaknus M MOoJApHU3alus CBeTa, JUCIEPCUs CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaJUOAKTUBHOCTD;

ONMCBIBATH M3YYEHHbIE CBOMCTBA BEIECTBA (AJIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKHE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHOJb3ys (U3UYECKUE BEIMYMHBL: IEKTPUUECKUH 3apsijl, CuUja TOKa, HIIEKTpPUYECKOe
HaIPSDKEHUE, IIEKTPUYECKOE CONPOTHUBIICHUE, PA3HOCTh IIOTEHIUAJIOB, MIEKTPOABIKYIIAS CUIIA,
paboTa TOKa, MHIYKLUS MarHUTHOro Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPIHus 3JIEKTPUYECKOI'0 M MAarHUTHOTO MOJIeH, Mepuoj] W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsil U CHjla TOKAa B IpOIecce MapMOHUYECKUX 3JIEKTPOMArHUTHBIX
Kose6aHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWJa JIMH3bI, MPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICI MCIOJIb3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMLBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIUUYUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIB3YS (U3NYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPAaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCHOJIb3YEeMbIX BEJIWYMH, MX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (DPU3WYECKYIO0 BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAUCHUE (PU3UUECKOI BETUUUHBI;

aHaTM3UPOBaTh (PU3MUECKHE MPOIECChl U SBJICHUS, UCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMNBL:  3akoH Owma, 3akoHbl IOCJIEJOBATENBHOIO M MApAJUIENbHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHUTHOM  MHAYKIMHM, 3aKOH
MIPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMs CBETAa, 3aKOHBI IPEIOMJICHUS

21



CBETa, ypaBHEHHME OWHIITEHHa A (QoTodhdeKrTa, 3aKOH COXPAHEHHUS SHEPrUH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHMUs
MaccoBOr0 4HcIa, NocTynaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3inyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHUE MU YCIOBHUS (IpaHMIIBI,
001acTH) MPUMEHUMOCTH;

OTIpENIeNATh HAIpPaBJICHUWE BEKTOpA MHIYKIIMHM MArHUTHOTO TIOJS MPOBOJHUKA C TOKOM,
cuibl AMiiepa u cuisl JIopeHna;

CTPOUTh U OIIMCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATE JKCIIEPUMEHTHI 10 HCCICIOBAHUIO (PU3MUECKUX SBJICHUH M TIPOIECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYIMPOBATH
npobseMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3MUECKUX BEIUYMH, IMPH HTOM
BEIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
MIOTPEIIHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCHMOCTH (PU3WYECKHUX BEIIMYHH C MUCIIOJIb30BAaHUEM IMPSIMBIX W3MEPECHUI:
IIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yIbTATHI TOTYUYEHHOW 3aBHCHMOCTH
¢u3NYecKnX BEJIWMYWH B BHJIE TaOMUI] W TpaduKOB, J[denaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOnroAaTh mpaBmiia O€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOT0 H3KCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCMOJb3Ys
(bu3nyeckre 3aKOHbI U NPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBH 3a7aul BEIOUpaTh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUeHUs (PU3UUECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccyXJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHbIE HMH(OPMAILIOHHbIE
TEXHOJIOTUU JUIl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U INPEACTaBIECHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALUKU, MNOJYYEHHOH W3 pa3IMYHbIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyr0 HH(OpPMALHIO;

OOBSICHATH NPUHIUIIBI ICHCTBHSI MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMSI B IOBCEAHEBHOM KU3HM,

NPUBOAUTH MPUMEPHl BKJIA/JAa POCCUHCKUX U 3apyOeXHBIX Y4EHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOPALIEHUHU C TPUOOpPaMH U TEXHUUYECKHUMHM YCTPOM CTBaMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paloTaTh B IpymIe ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJIeH, MIIaHupOBaTh paboTy
IpYIIBbl, palMOHAIBHO paclpelesiaTh O00A3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, J€KBAaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourposnbueie | Ilpaktuueckue | (uupposbie)
NMPOrpaMMbl Bcero
padoTsbI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
bu6moreka [IOK
21 Kurematitka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edso0.ru/7f41bf72
bub. OK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 h tI/tIp::I;I/(r)rTlZI;aS(ﬂ).ru 17§41b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON 9 1 bubnuorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' da30BbIE MTEPEXOIBI https://m.edsoo0.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bub6mmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B bubnuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME
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11 KJIACC

KonnuyectBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n KoutpoJbHbie | TIpakrudeckue | (uupponbie)
NMPOrpaMMbl Bcero
padoTsbI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
MaruutHoe noje. DJeKTpOMarHUTHasI bubnnorexa [JOK
11 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOW ONITUKH 6 bubmorexa LIOK
' M OBOmo https://m.edsoo.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubnuorexa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
6.1 00606 4
ODIAIOHIEE HORTOPERKE https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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