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1.COAEPKAHME YYEBHOT'O TIPEJIMETA «®U3UKA»
(BA30BBIil YPOBEHD)

10 KITACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT 0 MIO3HAHUS

®usuka — Hayka o npupone. HayyHple METOIBI MO3HAHMS OKPYKAIOLIETO
Mupa. Pomp JKCrepuMeHTa M TEOpUM B IPOLECCE TO3HAHUA IPUPOJBL.
DOKCHEepUMEHT B (PUBHKE.

MopenupoBanue (HU3NYECKUX SIBICHUNA U TpoleccoB. HayuHble rumoTessl.
®du3nyecKrue 3aKOHbI U TEOPUHU. ['paHUIlbl TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHSI.

Pons u mMecTto ¢u3uku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIFOJICH.

Jlemoncmpayuu

AHanmoroBele W [HU(POBBIE H3MEPUTEIBHBIC TPHOOPHI, KOMIBIOTEPHEIC
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOYKH, UX MPOEKIMU Ha OCHU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJUHEHHOE IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOW TOYKU OT BPEMEHH.

CBoboaHOe TazieHre. Y CKOpeHHe CBOOOIHOTO MMaICHHUSI.

KpuBonuneitHoe  aBwkeHue. JIBUKEHHME  MaTepUaJbHOM  TOYKH 1O
OKPY>KHOCTH C TTIOCTOSTHHOM O MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctk. [lepuon 1 wacrora obparieHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBM)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC TTEpEeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeobpazoBaHue ABUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTu Ipu ABUXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yuyeHne HEpaBHOMEPHOTO JIBHKEHHUS C LIEJIBIO ONPEACIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTAMHU, IPOMIACHHBIMU TEJIOM 3a
NIOCJIEIOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3ydeHne NBUKEHUS IAPUKa B BA3KOW KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHA.
NuepumnanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IUIsl MaTepUaabHOM TOUKU. TpeTuit 3aKkoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cumia Ttsoxectd. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKonbxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. KoadduuueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJA B dKUJKOCTH WIIH Tas3e.

[TocTynarensHOE U BpaliaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TETa.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOEC MPUMEHEHHE: MOALIMITHUKY,
JBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenue uHepuuu.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoii 3axkoH HeroToHa.

N3mepenue cu.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanrie 3aBUCMMOCTH CWJI YNIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pe3MHOBOM 00pa3siie, oT ux JaedopManuu.

UccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeJla, HMEIOIIETO OCh
BpaIlCHUS.

Tema 3. 3aKonvl COXpaneHus 6 MexaHuKe

Nmmnynsc MarepuanbHOM TOUYKHM (Te€na), CHUCTEMbl MaTEPHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCaA.
PeaktuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi »Heprusi MarepualbHOW TOYKH. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUM.

[ToTenunanbHas SHEPrusl. [ToTreHunanbHas SHEPTUs yIOpyro
nehopMHUpPOBaHHON  TIpykWHBI.  [loTeHIManpHas  dSHeprus Tema  BOMM3U
MMOBEPXHOCTH 3EMIJIH.

[loreHunanbHble W HENmOTeHIWadbHble  Ccwibl.  CBsI3pb  pabOTHI
HEMOTEHIMAIBHBIX CHUJ C HM3MEHCHHUEM MEXaHUYECKOW HSHEPruu CUCTEMBI TeIl.
3aKOH COXpaHEHUS MEXAaHUYECKON SHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBa M NMPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBHXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aOCOMIOTHO HEYNMPYTOro yAapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEpruu
TeJla Ha MPUMEPE PACTHKEHUST PE3UHOBOTO KTy Ta.

Paszpnen 3. MouiekyisipHasi pU3NKa ¥ TEPMOJAMHAMMKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU MeopUul
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM U HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BellecTBa. MoOJenn CTPOCHUs Tras30B, XUIKOCTEN U
TBEPABIX T€A U OOBICHEHNE CBOWCTB BEUIECTBA HA OCHOBE 3TUX MoJenei. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. Temnepatypa u e€ uzMmepenue. lllkana temmeparyp
[lenbcus.



Mopens  wmpeampHOTO Ta3za. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOPUH HACAIbHOrO raza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpeIHEel KHWHETHYECKOM SHEpPruy TEIUIOBOro JBIM)KEHHUs dacTull rasza. Illkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KiamneipoHa.
3akon [lanpToHa. M30mporiecchl B UACATBPHOM Ta3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBiIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne yCTpOHCTBA H TPAKTUYCCKOE MPUMEHEHHE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUICCKUX COCTNHEHUN.

OmneiTel 0 MU Py3UHN )KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBHUKEHUS.

Mopnens onbita LTepha.

OnbITHI, JTIOKa3bIBAOIIIHEC CYyIIIECTBOBAHUE MEKMOJICKYIIIPHOTO
B3aMMO/ICHCTBUS.

Monens, WUTIoCTpUpYIOIIas IPUPOIY AABJICHHS ra3a Ha CTEHKU COCY/a.

OnbITE, WUIIOCTPUPYIOIIKE YpPaBHEHHWE COCTOSHUSI HACAIBHOTO Tasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPECHHI
00bEéMa KOMHATHI, JaBJIECHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanre 3aBUCHIMOCTH MEXKTy TTapaMEeTPaMH COCTOSTHUS Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHaMuKuU

TepmoanHamuueckasi cucreMa. BHYTpeHHSsT SHEpPTrusi TEPMOJIUHAMUYCCKON
CUCTEMBI U cTIOcOo0bI €€ m3mMeHeHus. KomnuecTBo TemnoTel u pabota. BHyTpeHHss
OSHEPrus  OAHOATOMHOTO  WJACAIBHOTO  Ta3a. Bumasl  Temionepenayu:
TEIJIONMPOBOJHOCTh, KOHBEKIIHS, U3ITyYeHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0THI pH TETUIONEepeIaye.

[lonsitue 00 ammabatHoM mipouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeneHnne mepBOro 3akKOHAa TEPMOJIMHAMUKH K m3omporeccam. ['padudaeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtruMoCcTh IPOLIECCOB B MIPUPOJIE.

TeroBele  MamuHbl.  [IpuHIMMIBI ~ AEHCTBHS ~ TETUIOBBIX  MAIIIWH.
IIpeoOpazoBanmst PHEPrHM B TEINIOBBIX MamuHax. KoadduimeHt noae3Horo
nerictBus TerioBod MammHbL. [lukn KapHo u ero ko3 @uIMEHT IMOJIE3HOro
JeHCTBUS. DKOJIOTHYECKHUE TIPOOIEMBI TEIJI0IHEPTETHUKH.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUH pPabOThl: BBUIET
mpoOku W3 OyTBUIKM TIOJ NEWCTBHEM CKATOro BO3ayXa, HarpeBaHue d¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHs (BUICOAEMOHCTPAIINS).

N3meHeHue BHyTpEeHHEH sHEpruu (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabonul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammuvie cocmoanun eewyecmea. Dazogvie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3Ayxa. HacelllleHHBIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHUS OT TaBICHUS.

Teépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. JKunkue kpucrtamisl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaJTM3aIus. Y IeJabHasl TeruioTa miaBjienus. Cyonumanusi.

YpaBHeHHE TEIJIOBOrO OanaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOIYUYEHNUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAHOMAaTepUaloB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM J1aBJIICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus ¥ MIaBJICHUS KPUCTAUTMYECKOTO BEIIEeCTBA.

JIeMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepenre 0THOCUTENbHON BIIaXKHOCTU BO3/yXa.

Paznen 4. DiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuka
OneKkTpu3anust Tel. OJEKTpUYEeCKH 3apsan. J(Ba Buaa 3IEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, OUAIEKTPUKM W TOJYHPOBOAHUKHA. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl 2JIEKTPUYECKHN 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nexkrpuueckoro mnonsd.  [IpuHuun



CYIEPIO3ULIHAN DJICKTPUUECKUX MOJIEH. JIMHUM HanpsoKEHHOCTH AJIEKTPUYECKOTO
TOJIA.

PaGora cun  anekrpocraruueckoro  mnois.  [lotenmman.  Pasnocthb
MOTCHIMANOB. [IpOBOAHWMKM © JOHMAJIEKTPUKA B 3JIEKTPOCTATUYECKOM MOJIE.
JlvanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuueckne yCTpPOMCTBA M TMPAKTUUYECKOE MPUMEHEHHUE: AIECKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIMI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIM3IEKTPUKH B SIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 35eKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE CONPOTUBICHUE. Y ACIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TAapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora oamektpmueckoro Toka. 3akoH Jxoyns—Jlenma. MomntHOCTH
AJIEKTPUYECKOT0 TOKA.

DNEKTPOJABWKYILAsA CHJIA WU BHYTPEHHEE CONPOTHUBJIEHUE HWCTOYHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTkoe 3aMmbIKaHueE.

ONEKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPJBIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOMCTBA ANEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u IpUMECHAas MPOBOJIUMOCTb
oIynpoBoJHUKOB. CBoicTBa p—n-nepexona. [lomynpoBoaHMKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS JUCCOUUALNS. DIEKTPOIIH3.



DJIEKTpUYECKUM TOK B Tra3zax. CaMOCTOATENBHBIH M HECaAaMOCTOSTEIbHBIN
pazpsan. Monnus. [Liazma.

TexHuyeckre yCTpPOWCTBA M IMPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, DJIECKTPOHArpEBaTENIbHbIC MPUOOPHI,
AJIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JTHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN TUOJ, TaTbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMPSHKEHMUS.

3aBUCHUMOCTh COIMPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

CMenmaHHOe COeTMHEHUE ITPOBOAHUKOB.

[Ipsimoe wu3MepeHue dIEKTPOJBIKYIIEeH cuiibl. KoOpoTkoe 3ambIKaHHE
raJibBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOITUTOB.

NckpoBoii pa3psig 1 IpOBOJIUMOCTh BO3yXA.

OIHOCTOPOHHSISI TPOBOAUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

N3ydeHne cMEemaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepenune 37eKTPOBMKYIIEH CUIbl MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

Habmronenue ammexrpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 Kiiacce ocylIeCTBISIETCS C
YYETOM COAEPXKATENbHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OnoN0ruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnovle nonsamust, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbI (hakT, rumoresa, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopwsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMBl ypaBHEHUH, JuHEWHas (QyHKIMS,
napabosna, runep6oia, ux rpauKyd U CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECCTBO,
BEKTOPBI U UX MPOECKIIMK HA OCH KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KMBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIIONEpPENadyH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOICTBA TBEPIBIX TEJ, XKUIKOCTEH U



ra3oB, SJEKTPUUECKHUE CBOMCTBA METAIIOB, AJIEKTPOJMTHYECKAs IUCCOLMAIUS,
rajibBaHHKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIONIb30BAHUEM MEXaHU3MOB,
Y4ET TpEeHUSI B TEXHUKE, MOJIIMWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYyTUE), JIBUTATEIb BHYTPEHHETO
cropanusi, maposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
MOJYYEHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM UHCJI€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3allluTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBII MIPUHTED, ANEKTPOHArPEBATEIbHBIE puOopHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, raIbBaHUKA.

11 KITACC

Paznen 4. JiekTpoguHaAMHUKA

Tema 3. Macnummnoe noe. I1eKmMpoOMacHUMHAA UHOYKUUS

[TocTossHHbIE ~ MarHuThl.  B3auMoaeucTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKOMH. [IpyHIMO cynepno3uuun
MarHuTHBIX nosied. JInHMKM MarHuTHOM WHAYKIMU. KapThHa JUHUNA MarHUTHOMN
WHIYKIHH MOJIS MOCTOSSHHBIX MAarHUTOB.

MarauTHoe T10Ji€ TIPOBOJHHMKA C TOKOM. KapTuHa JHUHUN HWHIYKUUAH
MArHUTHOTO TOJS JJIMHHOTO TMPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOkOM. OnbIT OpcTeaa. BzanmoaelicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaysib M HaIpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHUTHOM mojie. Pa6oTa cuisl Jlopenna.

SlBneHne 3JIEKTpOMAarHUTHOW WHAYKIMH. [lOTOK BEKkTOpa MarHUTHOW
WHAYKUAH. OJIEKTPOABIKYIAS CHJIA HWHAYKIHAH. 3aKOH 3JJIEKTPOMArHUTHOMU
nHaykuuu @apanes.

BuxpeBoe nanekTpuyeckoe TmoJie. IDNEKTPOABWKYIIAs CHIa WHIYKIHH B
IPOBOJIHUKE, JTBIKYLIEMCS IOCTYIIATENIBHO B OJJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTE. SIBIIEHME CaMOMHIAYKIMM. OJIEKTPOJABIKYINAs  CHIIA
CaMOMHIYKIIVH.

DHeprus MarHUTHOT'O TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne YCTpPOMCTBA M IMPAKTUYECKOE TMPUMEHECHHUE: TOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTULl, UHIYKIIMOHHAS T1E€Yb.



Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopericTBre n1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE IEKTPOMArHUTHOW UHIYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTbD DJICKTPOJBHIKYIIECH CHUJIBI MHIYKIIUA OT CKOPOCTH M3MEHEHMS
MarHUTHOT'O ITOTOKA.

SIBIIeHME CAMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3yyeHne MarHuTHOTO IOJI KaTYIIKH C TOKOM.

UccnenoBanue AeiCTBUA MNOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paznea 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBLE KOJ1€0AHUA

KonebarenbHas  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHMS.
[Mapmonmnyeckue konebanus. [lepuon, wacrora, ammuutyaa u ¢dasza KojeOaHUM.
IIpyXuHHBIN MasATHUK. MaremMaTU4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCATHPHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHHYeCKUMHU U
ANEKTPOMAarHUTHEIMU KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPI'uM B HJI€aTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxarolmux KojeOaHUsX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIC KOJICOAHMS.

Ilepemennpiii TOK. CHUHYCOMAAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKAa U
HaIpsHKEHUS.

Tpanchopmarop. IIpons3BoAcTBO, mepeaada U MOTPEONICHUE DICKTPUICCKOU
SHEPIruMU. DKOJIOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3JIeKTpo3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: DIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JJUHHUU JIEKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoseOaTenbHOM cHUCTeMbl (MIPY>KUHHBIA WM
MaTeMaTUYECKU MasSTHHK).



Hab6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanrie CBOMCTB BRIHY X ICHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHanc mnpu mMoOCIENOBAaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
MHJYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

HccnenoBanrie 3aBUCUMOCTH MEepUOa MajbIX KOJEOAHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNepeMEHHOr0 TOKa B IEMA W3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKmpoOMaAZHUMHbLE 80IHbL

MexaHnuueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTh
pacrpocTpaHeHuss W JuiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBL.
WNurepdepenius u audpaxiys MEXaHUIeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYyUYCHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoil BonHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOJspHU3anus, TupaKius,
uHTepPepenirs. CKOpocTb 371EKTPOMArHUTHBIX BOJIH.

[IIxana >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBS3U U TENEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi AUArHOCTHMKAa B TEXHUKE W MEIMIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MPOJAOTBHBIX BOJIH.

Kone06mtoieecst Teno kKak KCTOYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJeOaHUM.



UccnepoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa)X€HHUE,
MpesioMJICHUE, MOJspu3anus, udpakius, uHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. I[IpsMonMHENHOE pacHpoOCTpaHEHUE CBETAa B
oaHOpoIHOM cpeae. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenne n3zoOpaxeHuit B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MpeIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro ceta. L[Ber.

ColOuparomie U pacceuBarolue JuH3bL. ToHkas muH3a. DOOKyCcHOE
paccTOsiHME W ONTHUYECKasi cuiia TOHKOWM JMH3BL. IlocTpoenue wn3oOpaxkeHuili B
coOuparoux U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEIUYCHUE,
JaBaeMO¢€ JINH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBuss HaOmMIOIEHHWS MAaKCUMYMOB W MHUHHMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToammapar, TPOCKIIMOHHBINA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHHE U NPEIOMIICHHUE CBETA.
Onrtuueckue mpudopHI.

ITomHOE BHYyTpEeHHEE OTpakeHre. Moiesib CBETOBOA.

HccnenoBanrie cBOMCTB N300paKeHUH B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHny cBeTa.

Hab6mronenune nudpakiuu ceeta.

HabGnronenue aucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomydyenune ciekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul



N3mepenune nokaszaresns npesioMIICHUS CTEKJIA.
WccnenoBanre CBOMCTB M300paKeHU B JTMH3AX.
Hab6nronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cIeNUAIBLHONH TEOPUH OTHOCHUTEIbHOCTH
I'panunpl  TPpUMEHMMOCTH  Kiaccudyeckod — MmexaHuku.  [loctynatsel
CIICIIMAJIbHOM TEOPUHM OTHOCHUTEIBLHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalECHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacCChl C JHEPIUEN U UMITYJIBCOM PEIATUBUCTCKOW YaCTULIBI. DHEPIrUs
IIOKOS.

Paznen 7. KantoBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue Gororpdexra. Onpitel A. I'. CToneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa st poToddpdexra. «KpacHas rpanunar
dhoroaddexra.

JaBnenue ceera. OnwiThl I1. H. JIeGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

Texnuueckre ycTpoiiCTBA W MPaKTUYECKOE MPUMEHEHUE: (OTOIIEMEHT,
dboTonaTuMK, COTHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(]PheKT HA yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMHETO GoTodddexra.

CBeToaunon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctymarel bopa. M3nmydenue u mornomieHue
(OTOHOB MpH MEpPexoJe aToOMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroi. Bunel
criekTpoB. CIIEKTp YpOBHEW SHEPrUr aToMa BOJIOPO/Ia.

BomnnoBsie cBoiicTBa yactul. Boausl 1e bponssa. KopnyckyJisipHO-BOJHOBOM
Iyalu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHUE.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHEHYaThIX CIEKTPOB U3ITyUYECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

Habmronenue nuHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydyeHus. CpoiictBa anbda-, Oera-, TramMma-U3IyyeHUS.
BnusiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHast monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Torsl.

Anbda-pacnaa. DNEKTpOHHBIA U TO3UTPOHHBIM OeTa-pacnan. [amma-
M3JIy4eHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexT Maccsl sapa.

SnepHble peakuuu. JleseHue u CUHTE3 €.

Anepusiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl W TEPCHEKTUBBI
AJIEPHON SHEPIETUKH. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtobl HAOIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3aUMOJIeHCTBUA. EMUHCTBO (pu3nueckoll KapTUHBI MUpA.

TexHuueckne yCTpONCTBAa U MPAKTUUYECKOE NMPUMEHEHUE: NO3UMETp, Kamepa
Bunbcona, siaepHblii peakTop, aroMHasi boMoOa.

Jlemoncmpayuu

CUY€TUMK MOHU3HUPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonvl

HccnenoBanne TpEKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BUTHS acTpoHOMUU. [IpUKIanHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, UX BUIAUMOE
JIBUKEHUE.

Conneunas cucrema.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyHIIA U 3BE3L.
3BE31pl, UX OCHOBHBIE XAPAKTEPUCTHUKH. JlMarpaMMa «CHEKTPAJIbHBIA Kilacc —
CBETUMOCTBY». 3BE3/bl TIJIaBHOM MOCIEIOBATENIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JIA 3BE3] IJIaBHOM IMOCIENOBAaTENbHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3/.

Muneunbiii I[TyTe — Hama [Manaktuka. Ilonoxxenue u nBuxkenue CoJiHIIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sApax
rajaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonbioro B3peiBa. PemmkToBO€ U3IIydeHUE.

Macmrabnas crpyktypa Beenennoi. MeraranakTuka.

Hepemménnble npo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJb30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH ISl OTIpe/IeTICHUsI TIOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEpHOIO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenus B Teneckon Jlynsl, mianet, Mneuynoro [lyru.

O6001maoee MOBTOPEHUE

Ponr ¢Qu3uku W acTpOHOMUM B HSKOHOMHUYECKOWM, TEXHOJIOTUUYECKOM,
COIMAIIBHON M ATHYECKON c(hepax MesTeTbHOCTH YeIOBEKa, POJib M MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUECKONU TEOPUHU
B (GOpMHUpPOBAaHMU TIPEJCTABICHUNA O (U3HYECKOM KapTUHE MHUpPA, MECTO
(bu3nYecKoi KapTUHBI MHUpaA B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBJICHUHN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsA B 11 kitacce ocyuliecTBiIsieTCS ¢
YUYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMHM MAaTE€MaTHKH,
Ounonornu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnoresa, (u3nyUecKkass BEIUYMHA, 3aKOH,
Teopusi, HaOII0/ICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemieHHE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
(GyHKIHMH: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUMWH HAa OCH KOOPJHMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUH, NPU3HAKK TMOJ00US TPEyTOJbHUKOB,
OTIpEJIEIICHHE TUIONIAIN TIOCKUX (PUTYp B 00bhEMa TelL.

buonoecusa: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JIBUKECHUS B JKMBOM IPUPOJIEC, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJIE, NEHCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAs CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEMIETKH, CHEKTPaTbHBIN
aHau3.



l'eoepagusa: wmarHWUTHBIE TIOMIOCA 3€MJIM, 3JIEKW MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: INHWHUW DIIEKTpPOIEpead, TEHEpPaToOp IEPEMEHHOrO0 TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30DP,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIMOHHBIA aIlllapar, BOJOKOHHAsS OITHKA,
coJiHeYHasi barapes.

2IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O
MPEIMETA «®U3UKA» (BA30BBIIl YPOBEHB)

OcBoenune yudeOHOro mpenMera «Du3nMKa» Ha YPOBHE CpPETHETO O0OIIero
obOpa3zoBanus (0a30BBIM YPOBEHB) JOJKHO OOECIECUNUTh JOCTHKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS y4eOHOTO mpeameTa « DU3uKay JOJIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYarouuxcsi PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCUIUPEHHE >KU3HEHHOTO
ONBbITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3allid OCHOBHBIX HAIlpaBJICHUU
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKA 00YUaIOIIEerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOTO OOIIEeCTBA;

MPUHATHE  TPAJULIHUOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUUECKUX U
JEMOKPATUYECKUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYKO JIESTEIBHOCTh B MHTEPECAX TIPAXKIAHCKOTO
oOIlIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHOM OpraHu3aliy;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIIbHBIMA UHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEIACHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTHU, B TOM YHKCIIE B
NEATEIBHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKkom Hayke;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K Pa3UIHbIM cdepaMm mpodecCHOHANBHOW IEATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiel nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(U3UKY HA TPOTSHKEHUN BCEH JKU3HM,

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapaKkTepa S3KOJOTUYECKUX POOIIEM;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHHUS LEJIeH YCTOMUMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre ONbITa AEATEIbHOCTH HKOJOTHYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 (HU3BHUKE;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpoOIECcCe
u3ydeHus: (U3MKHA ~ OCYHIECTBISATh  TPOSKTHYID H  HCCIEAO0BATEIbCKYIO
NEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
ba3oBble jjornyeckue aeficTBuA:
CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh U aKTyalU3UpoOBaTh  IMpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIH JEATEIbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUHU HX
JOCTHKECHUS;
BBIABJIITD  3aKOHOMEPHOCTM M IIPOTUBOpPEYUS B  PacCMaTpUBACMBIX
(U3NYECKUX SIBICHUSX;
pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMbl C YYETOM aHaIM3a MMEHOUIUXCS
MAaTEpUAIIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;



BHOCHUTBH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
1[EJISIM, OLICHUBATh PUCKU TOCIEJACTBUMN JESTEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX  peajbHOro,
BUPTYAJIBHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIeM.

ba3zoBble ucciaegoBare/ibcKue 1eiCTBUA:

BJa/IeTh HAy4YHOM TEPMUHOJOTHEH, KIIOUEBHIMU MOHATHUSMU M METOJAMHU
(bu3nYeCcKOi HayKH;

BIIAJICTh HABBIKAMHU y4E€OHO-MCCIIEOBATEIILCKON U MMPOCKTHOW JIEATEILHOCTH
B 00ylacTé (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TOHCKY
METOJIOB pelIeHus 3a1ady (U3MUECKOro COJEP)KAHMS, MPUMEHEHHUIO DPa3IUYHbIX
METO/IOB ITO3HAHMSI,

BIIAJCTh BHUJAAMH JCATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETalU, MPeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISATh TIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PpEIICHUs, HaXOIUTh apTYMEHTHI I JIOKa3aTeIbhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHANM3UPOBATh TOJIYYCHHBbIE B XOJE pEIICHUs 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMYIUPOBATh COOCTBEHHBIC 3aJaydl B 00Opa30BaTEIbHOM
NESTENbHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH IPHOOPETEHHBIN OTIBIT;

YyMETh TEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTHYECKYIO O00IaCTh
KU3HENIEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJICH, IPEIaraTh OPUTHHATIBHBIC TOIXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI U 3a/1a49H, JOIMTYyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanmei:

BJa/IeTh HAaBBIKAMU MOJy4YeHUS HMH(OpManuu (U3HUECKOTO COAEp>KaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAIUI0O WHGOPMAIMN PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OLICHUBATh JJOCTOBEPHOCTh UH(POPMALIUK;

HCIIOJIB30BaTh  CPEJACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3a1ad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€301acHOCTH,



TUTUCHBI, pPeCcypcocOepeKeHMs, TMPaBOBBIX H OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJCpXKAHUS B Pa3IUYHBIX (dopMaTax cC
y4E€TOM Ha3HAYCHUS WH(POPMAIIUU | TICJICBON ayIUTOPUH, BHIOUPAs ONTUMATHHYIO
(dhopMy TIpeCTaBICHNS W BU3yaJTH3aIUH.

KoMMyHHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHSA:

OCYLIECTBJIATh OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOU JESATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIUMKTHBIX CHUTyallMd M CMAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS C HCIIOJb30BAHUEM
SA3BIKOBBIX CPEJCTB;

IIOHMMATh U MCHOJI30BAaTh IPEUMYIIECTBA KOMAHIHOW W HMHIWBUAYAIBHOU
padoTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBHUIA C Y4ETOM OOLIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJI0T0 YJIE€HA KOJIJIEKTUBA;

IIPUHAMATh  LE€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUA IO €€ IOCTHIKEHHUIO: COCTaBIIAThH IUIAaH JCHCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yjbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXZOr0 YYaCTHUKA KOMaHIbI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeuiaraTtb HOBBIE ITPOEKTHI, OLEHWBATh WJAEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3jIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBeEpCcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranusanus:

CaMOCTOATEJILHO OCYLIECTBJISATh MO3HABATENIbHYIO JIEITEIbHOCTh B O0JAaCTH
GU3UKM ¥ acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 33]1a4H;

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKON PadO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTCHUM;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JeaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PELLICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO J3PYAUIMH B 00IaCTH

(M3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIBLHbII HHTEJJIeKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsM, BHOCUTb KOPPEKTUBBI B JEATEIbLHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIESIM;

BIAJCTh  HABBIKAMHM  TIO3HABATENHHON  pedIeKCMM  KakK  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TPOLECCOB, MX pE3yJbTaTOB H
OCHOBAaHHUIA;

MCITOJIB30BaTh MPUEMBI peIIeKCUH IJI OLIEHKU CUTYAaIllH, BRIOOpAa BEPHOTO
peuieHus;

YMETh OIICHUBAaTh PUCKHM U CBOEBPEMEHHO MPUHUMATH pEUICHUS MO0 HUX
CHIKEHHUIO;

MPUHUMAaTh MOTHBBI M apryMeHTbl JPYTMX NPU aHaIW3€ pPe3yJbTaToOB
NEeSATEIbHOCTH;

NpPUHUMATh ceOsl, MTOHUMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTbl JPYTMX TPU aHaIW3€ pe3yJbTaToB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OMIUOKH.

B nponecce nocTUXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPaMMBI
no ¢u3uKe g YPOBHS CpelHero ooOiiero oOpa3oBaHUA Yy OOYy4YarOIIMXCs
COBEPIIECHCTBYETCS AMOIMOHATBHBIN UHTEIUIEKT, MpeAnoJiaraloni
c(hOpPMHUPOBAHHOCTE:

CaMOCO3HaHUsl, BKIIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE IMOILIMOHATIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOLIMOHAIBHON C(EpHI,
OBITh YBEpEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIOCOOHOCTh aJaNTUPOBAThC K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINM, BKIIIOYAIOIIEH CTPEMIICHUE K JIOCTHXKEHHIO LIENU U
yCIIEXy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATH HMCXOJs U3 CBOUX
BO3MO>KHOCTECH;

AMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh NMOHMMATh SMOILIMOHAIBHOE COCTOSTHUE
JApYTUX, YYUTBIBATH €T0 TP OCYIIECTBIEHWW OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOILICHHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISITH UHTEPEC U pa3peniaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM

YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:



JEMOHCTPUPOBATh HA TMPUMEPAX POJIb W MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KapTUHBl MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B PAKTUYECKOU JIEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3UYECKUX MOJCINCH:
MaTepuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCuéTa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUECKUI 3apsij MpU pelieHnH PU3NYECKUX 3a]1aY;

pacro3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBUE Tel, nuddy3us, OPOYHOBCKOE JBHXKEHUE, CTPOCHUE >KUAKOCTEH
1 TBEPIBIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKICHUH ), TEILJIOBOE
PaBHOBECHUE, HCIIAPEHHE, KOHAECHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIQYKHOCTbh BO3/yXa, MOBBILICHUE JABJICHUS I'a3a MPU €r0 HarpEBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXKIy IapaMeTpaMH COCTOSIHUSL Ta3a B  M30IpoLeccax,
ANEKTpU3aIus Tell, B3auMOJCHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIIONB3Ys (DU3NUECKUE BEITUYMHBI:
KOOpAWHATa, MyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTCHIUAIbHAS dYHEPTHs, MEXaHUYecKas
paboTa, MexXaHW4YecKash MOIIHOCTh; TPH ONUCAHWUU TIPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICIT HCIOJB3YEeMbIX BEJIMYMH, WX OOO3HAYECHUS] W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTHUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONIBb3Yysl (DU3MYECKUE BEIWYWHBL: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKAs] SHEPTUsl XaOTUYECKOIO ABHUKEHHSI MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOThI, BHYTPEHHSS SHEprusi, pabora rasa,
KOA((PUITMEHT TMONEe3HOTO JEWCTBHS TEIUIOBOTO JIBUTATENS; TPHU OMHCAHUHU
MpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH, UX
0003HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
aBJIeHUs (ITPOLIECCHI), UCTIONIBb3Ys (PU3NYECKUE BEIUUMHBL: IJICKTPUUECKHUM 3aps/l,
ANEKTPUYECKOE TOJIE, HANPSHKEHHOCTD IOJIS1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
NP OIMWCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHUS W CIUHHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIITHE
TaHHYI0 (GU3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;



aHANMM3UPOBATh (PU3UUYECKHUE TMPOIIECCHI U SIBICHUS, UCTIONB3Ys (pu3nyeckue
3aKOHBI U MIPUHIHUIBL: 3aKOH BCceMUpPHOTO Tsarotenus, I, II u 111 3akonbl HproToHA,
3aKOH COXPAHEHHs MEXAaHMYECKOM OSHEPruu, 3aKOH COXPAHEHUS MMIIYJbCa,
MPUHLUN CYNEPHO3UIUA CHWI, MPUHIIUI PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSAPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBAa, Ta30BBIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPrUU TEIJIOBOTO JBHKEHUS MOJIEKYJH C
a0COJIIOTHOM TeMIlepaTypoM, MepPBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHMUS
ANEKTPUYECKOr0 3apsiia, 3akoH KylioHa, mpu 53TOM pasiuyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE W YCIOBUsS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIMIBI JEHCTBUSA MAIllMH, HOPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; pazinuarh YCJIOBHUS UX 0€30MacHOTO HUCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIICIOBAHUIO (DU3MYECKUX SIBIICHUU W
IPOLIECCOB C HCIOJIB30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUM, MPU HTOM
dbopmynupoBath mpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh yCTaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OIBIT M
(GbOopMyITUPOBATH BHIBO/IBI;

OCYUIECTBIIATh NPSMbIE U1 KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIMYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJENIOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHI, MPU HTOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCHUpOBaTh peE3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B
BHJIE TAOJIUII ¥ TPa(UKOB, A€TIaTh BEIBOABI IO pE3yIbTaTaM UCCIICIOBAHNUS,

coOmro1aTh mpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUHN MCCIEIOBAHHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOU
JESATELHOCTA C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMUCTB U J1a0OpPaTOPHOTO
000pyIOBaHUS;

pemiatb pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PM3HYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIKM3a yCIOBUS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoauMbIe s €€ PEIICHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3MUECKON BEIMYUHBI,

pemaTh KaYECTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKH HEPOTUBOPEUUBYIO
LIETIOYKY PACCYXKJICHUM ¢ OMOpod Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
(bHU3UYCCKHE SIBJICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIICHHH  y4yeOHBIX  3a7a4  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUM JJISl TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALINU



Y TIPEJICTABIICHUS YYCOHOW W HAyYHO-TIOMYJISIPHOU WH(OpMAIUU, TTOTyICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOEkKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

MCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
Uit obecniedeHus: 6e30MacHOCTU MpU 0OpalIeHuu ¢ TpUOOpaMu U TEXHUYECKUMHU
YCTpOMCTBaMHM, JJIsi COXPAHECHUS 3JI0POBbSI U COOJIFOJICHUSI HOPM IKOJOTUUYECKOTO
MOBEACHUS B OKPYKAIOILEH Cpeae;

paboTaTh B TpyIIEe C BBHINOJHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh paboOTy TPYyNIbl, PAUOHAIBHO paclpeleisTh OO0SI3aHHOCTH W
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIEHUBATh
BKJIaJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOU MPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCINCH:
TOYEUHBIN 3JEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHbIN UCTOUYHHUK CBETA, SJACpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO SiApa TP pelieHuH (HU3UIECKUX
3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU M KBAHTOBOW (DU3UKU: JIEKTPUUECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJICKTPOMAarHWTHasT WHAYKOUSA, JEWCTBUE MArHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWUCS 3apsifi, DJIEKTPOMAarHUTHBIE KoJieOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPaKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpakuus W TOONSpU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuii 3pdext (potodrddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJia, €CTECTBEHHAas W HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCBHIBATh M3YUYEHHbIC CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  Pa3IUYHBIX  Cped) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIECCHI), HWCIOIL3YsS (PU3NUECKUE BETUYUHBI:
ANEKTPUUYECKUI 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HAMPSHKEHUE, JIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa ToOKa,
MHIAYKIHWST MAarHATHOTO Tmonsi, cuina Awmrmepa, cwia JlopeHnua, WHAYKTUBHOCTB



KaTyIIKH, SHEPrUsl JJICKTPUUYECKOIO W MArHUTHOIO TMOJIEW, MEPUOJ W YacToTa
KojiebaHWM B KojJeOaTeIbHOM KOHTYpE, 3apsJ W Ccuila TOKa B IIporecce
FapMOHUYECKUX OJIEKTPOMArHUTHBIX KoJieOaHHWH, (OKYCHOE pacCTOSIHUE U
ONTUYECKasl CWUJIa JIMH3bI, NPU OMUCAHUM MPABWIHHO TPAKTOBaTh (U3UUYECKUIM
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYCHHS W CAWHUIIBI, YyKa3bIBaTh
GbopMyJIbl, CBS3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYNHAMH;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SIBIICHUS H MPOLECCHI, HCMOJIb3Ys
(HU3UYECKUE BEIUYUHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
JacToTa CBETA, SHEPTUs U UMIYJIbC (DOTOHA, MEPHOT TIOJTypaciaa, SHEPrus CBI3U
aTOMHBIX SIZIEp, NPU OINKCAHWM TIPABWIBHO TPAKTOBATh (HU3UUECKHM CMBICT
WCIIOJB3YEMbIX BEIWYUH, MX OO0O3HAYEHUS U EIUHUIIBI, YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIaHHYIO (U3UYECKYI0 BEIWYWHY C JAPYTHMMH BEITUYMHAMU,
BBIYUCIIATH 3HAUCHUE (DU3NUECKON BEITUINHBI,

aHAJTU3UPOBaTh (HU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3ys (PU3MUeCcKue
3aKOHBI M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEIbHOTO U MapaieIbHOTO
COCMHEHUS TMPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOMU
WHAYKIMHA, 3aKOH MPSIMOJIUHEUHOTO PACIPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODuHIITEeHHA 111 Portorddekra,
3aKOH COXPAHEHHUsI SHEPrYH, 3aKOH COXPAHECHUS HUMITYJIbCAa, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUsI MAacCOBOrO 4HMCIa, MOCTYJarel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py 3TOM pa3IudaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIpAKEHHE U YyCJIOBHUS (TpaHUIlbI, O0O0JACTH)
MIPUMEHUMOCTH;

ONPEAENATh HANPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IMOJIA TPOBOJHUKA
C TOKOM, cujIbl AMmnepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBAEMOEC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH OKCIICPHUMEHTHI I10 MCCIICAOBAHUI0 (DH3NYSCKUX SBICHUN H
MPOLIECCOB C MCIIOJB30BAHUEM IMPSAMBIX W KOCBECHHBIX W3MEPEHHUH: MPU 3TOM
dbopmynupoBath mpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOpYIOBaHMS, MPOBOAUTH OMBIT U
(bOopMyIMpPOBATH BHIBOIBI,

OCYIIECTBIIATH MPSAMBIE M KOCBEHHBIC M3MEPEHUS (DU3NUSCKUX BEIMYHH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUM;

HCCIICIOBATh 3aBHCUMOCTH  (DM3WYECKUX BEIWYHMH C HCIIOJIb30BaHUEM
NPSMBIX HM3MEPEHUM: TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh



pE3yNbTaThl MOTYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BHIBOABI IO pe3yIbTaTaM UCCIIeI0BaHNUS,

coOroaTh npaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUHU HCCIEAOBAHUN B
paMKax Yy4eOHOTro JKCIEepUMEHTa, Y4eOHO-HUCCIETOBATEILCKOM U MPOEKTHOU
NEATETbHOCTA C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMUCTB U J1a0OpPaTOPHOTO
000opyIOBaHUS;

pemiatb pacy€THhIE 3a7aud C SIBHO 33JaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJB3Ysl (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4u
BBIOMPATHh (PU3UYECKYIO MOJIENb, BBIACISITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe IJisi €€ PEeIlIeHUs, MPOBOJAUTh PAacUYEThl M OICHUBATH PEaIbHOCTD
MOJIyYeHHOI'0 3HAYeHHS (PU3NUECKON BEJIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LENIOYKY PACCYXJACHUW C OMOPOM HAa HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bu3uYECKHe SBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4y  COBPEMEHHbBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUsS, UHTEPIPETAILIUU
Y TIPEJICTABIICHUS YYCOHOW W HAyYHO-TIOMYJISIPHOU WH(OpMAIUU, TOTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAITHIO;

OOBSACHATh MPUHUUIBI JEHCTBUS MAalIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyaTh yCJIOBUSI UX 0€30MacCHOTO MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHh, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIETO MHpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUUYECKUE 3HAHMS MO (U3UKE B MOBCEIHEBHOM >KHU3HU
Uit o0ecriedeHus: 6e30MacHOCTH MpU OOpaIeHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, ISl COXPAHEHUsS 370POBbS U COONIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPY’KAIOILIEH CpeAE;

paboTaTh B TpYIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATLHBIX POJIEH,
IJIAHUPOBATH paboOTy TPYIIbI, PaAlMOHAIBHO pACHpPENeNsiTh OO0SI3aHHOCTH U
IJIAHUPOBATh NIESITENBHOCTh B HECTAH/IAPTHBIX CUTYalHUsX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



3. TEMATHYECKOE IINIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHWYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJIOU TEMbI YYUEBHOI'O IPEJIMETA «®U3UKA» U

BO3MOXHOCTbB UCITOJIB3OBAHHUA 0P

10 KJIACC
KoJsmm4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM ugposbie
Ne ni/mn past Konrpoasbnsie | IIpakTuyeckue (uirpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DUSUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOT'O NTO3HAHUS 2 Bubmmorexa [IOK
] g Y https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kutiiemariia : https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Jlumanka / https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
23 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 https://m.edsoo.rw/ 74172
Uroro no pazpeny 18
Paznes 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuotexa [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEPMOJUHAMUKH 10 1 Bubmiorexa ITOK

https://m.edsoo.ru/7f41bf72
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AFpeFaTHBIG COCTOsAHUA BCIICCTBA.

but6mmoreka [JOK

33 Da30BbI€ NEPEXOIBI > https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznea 4. JIEKTPOANHAMUKA
Bbubnuoreka [JOK
+ MeKTPOCTATHKA 10 https:/m.edsoo.ru/7f41bf72
ITocTostHHBIN dI1€KTpUYECKUN TOK. TOKHU B bubnuoteka [IOK
4.2 12
PA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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11 KVIACC

KoJsmnuecTBo 4acoB DJIEeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM u@posBbie
Ne ni/m pasA Kourpoasbnsie | IlpakTnyeckue (wirpp )
NMporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Paszpnen 1. JIEKTPOIMHAMUKA
11 MaruautHoe noJie. DIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK
’ WHAYKLIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseOaHust https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKue 1 AJIEKTPOMarHUTHBIC 5 ) bubnmnoreka [JOK
] BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEIHAIBHON TEOPUH 4 ) bubnunoreka [JOK
’ OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41¢97¢c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHThI KBAHTOBOU ONTHUKHU 6 hits://m_edsoo.ru/ T4 1c97c
Bbu6mmoreka [JOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41¢97¢



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/7f41c97c

4.3

AToMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Uroro no pazgeny

15

Pa3nesa S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJeMEeHTBI aCTPOHOMUM H aCTPODU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pazgen 6. OGOBIIAIOHIEE IOBTOPEHUE

6.1 Ob6o061maroiee MOBTOpEHNE 4 ngﬁ;&fg&gﬁ% 11c97c
Htoro no pazneny 4
Pe3epBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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