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®denepanbHas pabouas mporpamma 1no ydyeoOHomy npeamery «Dusnka» (0a30BbIi
ypoBeHb) (mpeameTHas o0sacTh «EcTecTBeHHO-HaydHbIE TPEAMETHI») BKIIOYACT
MOSICHUTENIbHYIO 3aIIUCKY, COJIepKaHUe 00 y4eHHUs, INIAHUPYEMbIE PE3yIbTaThl OCBOCHUS
nporpaMmbl 10 (U3UKE, TEMATUYECKOE IUJIAHMPOBAHME, NEepeueHb (Koau(pUKaTop)
pachpefeseHHbIX M0 KJlaccaM IPOBEPSIEMBIX TPEOOBaHUN K pe3ysbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeIbHON MporpaMMbl CPEHEro O0IIero 0Opa3oBaHus U JIEMEHTOB
coliepxkaHus 1o (pusuke.

[losicHuTeNnbHAsT 3amKMCcKa OTPA)KAeT OOIIME IeNM M 3aJayd HU3y4eHUs (QU3MKH,
XapaKTePUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €ro M3Yy4EeHHIO OOy4aroluMHUCH,
MECTO B CTPYKType Y4eOHOro IlaHa, a TaKXKe IOJIXO0JIbl K OTOOpY COJep:KaHHS,
K ONPEIECICHHIO TUTAaHUPYEMBIX PE3YIbTATOB.

Copnepxanue OO0y4yeHUsI PpACKpbIBAe€T COJEp)KAaTEJIbHbIE JIMHUHM, KOTOpbIE
npeajaraloTcs s 00sS3aTeIbHOTO M3Y4YeHHUs B KaXKJIOM KJIacCe Ha YpPOBHE CpPEIHEro
o01ero oopa3oBaHusl.

[Inanupyemble pe3yibTaTbl OCBOCHMSI MPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIE PE3yJAbTaThl 3a BECh MEpUOJ OOy4YeHHUsT Ha YpOBHE
cpenHero o61ero oOpa3oBaHUs, a TAKXKE MPEAMETHBIC JTOCTHKEHUS O00YyJaromierocs
3a KaXIbIi 1oy 00y4eHusl.

IHOACHUTEJIBHASA 3ATINCKA

[Iporpamma o gusrke 6a30BOro ypoBHs Ha YpOBHE CpeIHETO 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarebHOM mporpammel, mpeacraBieHHpIx B ®I'OC COO, a Takxke ¢ ydeToM
benepanpHON pabodeii MporpaMMbl BOCIIUTAHUS U KOHIIEIIIIMK IIPETojaBaHusl Y4eOHOTO
npeamera «®Pu3uka» B 00pa3oBaTeNbHBIX oOpranm3amnusax Poccuiickoit denepanuu,
peanu3yrImnX OCHOBHbIE 00pa30BaTelIbHBIE TPOTrPAMMBI.

Copeprkanue IporpaMMmsl 1o (pU3MKe HarpaBlIeHO HA POPMUPOBAHUE ECTECTBEHHO -
HAay4HOW KapTUHBI Mupa oOydarommuxcs 10—11 kiaccoB mpu o0ydeHUH HX (HU3UKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOrO monxojna. I[Iporpamma
o ¢usmke coorBercTBYyeT TpebopanusiM PI'OC COO k miaHUPYEeMBIM JTUYHOCTHBIM,
MPEIMETHBIM M METapeIMETHBIM pe3yJabTaTaM OOy4deHUs, a TakKe YUHUTHIBAET
HEOOXOJIMMOCTh pEATHM3allMd  MEXKIPEIMETHBIX CBsI3el (PU3MKM C E€CTECTBEHHO-
HAYYHBIMU y4eOHBIMH TpeaMeTamMu. B Hell ompenensroTcsi OCHOBHBIE IIENM U3YYCHUS
¢u3uKM HA YpPOBHE CpeaHero oOmiero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yJIbTaThI
OCBOCHHS Kypca (DHM3UKHW: JTHYHOCTHBIC, METAlpeIMETHbIC, MpeAMETHbIe (Ha 0a30BOM
YPOBHE).

[TporpamMmma o pu3HKe BKIIOYALCT:

MJIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKKM Ha 0a30BOM YpPOBHE, B TOM
YuCJie IPEeAMETHBIE PE3YJIbTATHI [0 TOJlaM 00 yUEeHHUS;

cojaepkanue yuyeoHoro npeamera «dusnka» mo rogaM oOydeHuUs.



[IporpamMmma 1o Qusnke MOXKET OBITh HCHOJIB30BaHA YUYUTENSIMU KaK OCHOBA
JUIs COCTaBlieHUsI cBoux paboumx mporpamm. [Ipu pazpaborke paboueit mporpaMmbl
B TEMaTUYECKOM TUIAHUPOBAHUM JOJIKHBI OBITh YUTEHBI BO3MOXHOCTH HCIIOIb30BAHUS
ANEKTPOHHBIX (IUPPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SBIAIONIUXCS Y4eOHO-
METOANYECKUMU MaTepraiaMy (MyJIbTUMETUMHBIC TPOTrPAMMBI, SJICKTPOHHBIC YUEOHUKU
W 3aJlayHUKHU, DJJIEKTPOHHBIE OWOIMOTEKH, BHUPTYyaJlbHbIC J1aOOpaTOpUU, UIPOBHIC
MpPOrpaMMbl, KOJUJIEKIUHA UU(POBBIX 00pa30BaTENbHBIX PECYPCOB), pPEATU3YIOUIUMU
TUJAKTUYECKUE BO3MOXKHOCTH HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH,
coJiepaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUM.

[Tporpamma 1o u3uke nNpeaocTaBIsIeT BO3MOXKHOCTD JJIsSI peau3aliii pa3InuHbIX
METOAMYECKUX MOAXOJ0B K OpraHu3anuu oOyudeHus: (U3nMKe Mpu yCIOBUU COXPAHEHUS
00s13aTeILHOM YaCTH COIePIKaHUs Kypca.

dusnka KaKk Hayka 0 HauboJjiee oOIIMUX 3aKOHAX MPHUPOABI, BHICTyMAs B KaueCTBE
yd4eOHOTro TpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU
00 okpyxkaromem wmupe. [IkonpHBIH Kypc GU3MKHM — CHCTEMOOOpPa3yrOIIUi
JUISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOJIbKY (PpU3NUECKHE 3aKOHBI JIS)KAT
B OCHOBE TMPOIECCOB W SBJICHUN, M3ydaeMbIX XUMHUEH, Oumosorued, QGu3NIecKon
reorpadueii u actpoHoMmueit. Mcrnoib30BaHUE UM aKTUBHOE MPUMEHEHUE (U3UYECKHUX
3HAHUW OmpeenseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, TMOJYYEHHS HOBBIX MaTepUaliOB
C 33/JlaHHBIMU CBOMCTBaMU W JApyrux. M3ydeHue (PuU3MKM BHOCUT OCHOBHOM BKIaj
B (OpMUpOBaHHUE  €CTECTBEHHO-HAyYHOM  KApTUHBI  MHpa  OOyJarouuxcs,
B (hopMHpoBaHUE YMEHUN MPUMEHSATh HAYYHBIA METOJ] MO3HAHUS MPHU BBHITIOTHEHUU UMHU
y4eOHBIX UCCIIEI0BAHUN.

B ocHOBY kypca hu3uku 11 ypOBHS CpeTHETO 001Iero 00pa3oBaHMs MOJIOXKEH P
uel, KOTOPbIE MOXKHO pacCMaTPUBaTh KaK IPUHIUIIBI €r0 MOCTPOEHUSI.

Hoess yenocmunocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHYCCKH
3aBEpIICHHBIM, OH COACPXHUT MaTepHall M3 BCEX pa3lelioB (PU3MKHU, BKIIOYACT KaK
BOMPOCHI KJIACCHYECKOH, TaK M COBPEeMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEW MaTepuan Kypca GU3MKH 00beTMHEH
BOKpYr (usmyeckux Teopui. Benmymmm B Kypce sBisiercs  (popmupoBaHue
MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHUH, BEIIECTBE U IIOJIE.

Hoes eymanumapuzayuu. Peanuzauus uAeu NOPEANoSaracT HUCIOJIb30BaHUE
TYMaHUTAapHOTO MOTEHIMANA (PU3HUIECKON HAYKH, OCMBICIICHUE CBS3HM Pa3BUTHs (PU3UKH
C pa3BuUTHEM OOIIECTBAa, a TakKKe C MHUPOBO33PECHUYECKHUMH, HPABCTBEHHBIMH W
AKOJIOTMYECKUMU MTPOOTIEMaAMHU.

Hoes npuxnaouou Hanpasnennocmu. Kypc Qu3umku mpeamnoiaraet 3HAKOMCTBO
C IIMPOKHUM KPYTOM TEXHUYECKHUX U TEXHOJOIMYECKUX MPUIIOKEHUN N3YUYECHHBIX TEOPUI
Y 3aKOHOB.

Hoes skonozuzayuu peannsyercsi IOCPEeICTBOM BBEJACHUS 3JIEMEHTOB COJIEpKaHMUs,
MOCBAIICHHBIX 3KOJIOTMYECKUM MpOOJIeMaM COBPEMEHHOCTHU, KOTOpPbIE CBS3aHbI



C pa3BUTHUEM TEXHUKH U TEXHOJIOTUH, a TaKKe OOCYXKAEHHUS MpoOJeM pallOHAIBHOIO
MIPUPOIOIIOIH30BAHUS U SKOJOIMYECKOM 0€30M1acHOCTH.

CrepXHEBBIMM 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEIHEro OO0UIero
oOpa3oBaHusl SBIAIOTCA (Qu3nyeckue Teopun (PopMUpPOBAHUE TPEIACTABICHUI
O CTPYKTYype MOCTpOoeHHUs (HU3MYECKON TeopuH, poiu (yHIaMEHTANIbHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPHUPOJE, T'PAHHUIAX NMPHUMEHHUMOCTH
TEOPU, I ONUCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUM U MPOIIECCOB).

CHCTEeMHO-IESITEIbHOCTHBIN MOAX0J B Kypce (PU3HMKHU PeaM3yeTcs MPEXxAe BCEro
3a CUeT OpraHU3alMK SKCIEPUMEHTAIBHON AesTENbHOCTH oOy4datouuxcs. Jis 6a3oBoro
ypOBHS Kypca (PU3HUKH — 3TO UCTI0JIb30BaHUE CUCTEMBI (DPOHTAIILHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJaOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe 1o PU3uKe 00bETUHEHBI
B OOIIMI CITUCOK YUCHUYECKUX MPAKTUYECKUX padoT. Brimenenue B yka3aHHOM MepeyHe
nabopaTopHBIX pabOT, MNPOBOAMMBIX JUII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS
y4yaCcTHHKaMu 00pa30oBaTEIbHOrO Mpoliecca UCXOAs U3 0COOEHHOCTEH MIaHUPOBAHUS U
ocHaieHus: kabunera ¢pusuku. [Ipu s3ToM oOecrieunBaeTcsi OBiNajieHUe 00YyJaroIIUMUCS
YMCHHSIMH  TIPOBOJIUTH  KOCBCHHBIC HM3MEPCHUS, HCCICIOBAHMS  3aBHCHMOCTCH
(GU3HYECKMX BETMYMH M IIOCTAHOBKY OIBITOB TI0 MPOBEPKE MPEIII0KCHHBIX THITOTE3.

Pemenne pacyeTHBIX M KAYECTBEHHBIX 3a]ay C 3aJJaHHOM (hU3MYECKON MOJEINbIo,
MO3BOJIAIOIIEE MPUMEHSITh H3YUYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO
paszzena Kypca, Tak M1 UHTETpUpYs 3HAHUS U3 Pa3HbIX pa3iAesioB. J{Js kauecTBeHHBIX 3a/1a4
NPUOPUTETOM SIBISIIOTCS 3aJlaHdd Ha OOBSCHEHHWE MPOTEKaHUd (PU3HMUECKUX SIBICHUM
U TPOIECCOB B OKPYXKalIIeW XKU3HU, TpeOyromue BblOOpa (U3MUECKON Mojenu
JUTSL CUTYalluu TIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu ®PI'OC COO k maTepHanbHO-TEXHHYECKOM Y
obecrieueHn o yaeOHOro mporecca 6a30BbIi YpOBEHB Kypca (M3UKH Ha YPOBHE CPETHETO
o0mrero o0pa3oBaHUs JOMKEH M3Y4aThCsA B YCIOBHUSAX MPEIMETHOTO KaOMHETa (pU3UKH
WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hanuuwe B kabuHere (U3UMKM HEOOXOJAMMOTO JIabOpaTOPHOTO O00OpPYHAOBAHUS
JUTSI BBITIOJIHEHUS YKA3aHHBIX B IMporpamMMme Mo (U3MKe YYEHHYECKUX MPAKTUYECKHUX
paboT ¥ TEMOHCTPAIMOHHOT'0 000PYI0BaHUS 00S3aTEIBHO.

JlemoHCTpanmoHHoe o0opyaoBaHue (HOPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH M  OOECIEYHMBACT TIOCTAHOBKY TIEPEYMCICHHBIX
B TIporpaMMme Mo (U3MKE KIIOUYEBBIX EMOHCTPAIMMA Il UCCIIEOBAHUS H3y4aeMbIX
SIBJICHUN W TIPOIECCOB, SMIIMPUUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
MIPUMEHEHHM.

JlaGopatopHoe oOoOpyAOBaHHWE IS YYCHHMUECKHMX  MPAKTUYECKUX  padoT
dbopmupyercs B BUAE TEMATHUYECKUX KOMIUIEKTOB U 00ECIIEYMBACTCS B pacueTe OJHOTO
KOMIIJIEKTa Ha JBYX oOOydJarommxcs. TeMaTudeckue KOMIUIEKTHI J1abopaTopHOTO
000pyIOBaHUSI TOJDKHBI OBITH MMOCTPOCHBI HA KOMIUIEKCHOM HCITOIH30BAHUU aHAJIOT OBBIX
U mUQPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
uu(poBbIX TabOpaTOPHUIA.

OCHOBHBIMH LIEJISIMU U3y4YeHUS PUBHKU B 00IIEM 00pa30BaHUU SBIISIIOTCS:



dbopMHUpOBaHUE HMHTEpEca U CTPEMJICHHS OOYy4YaloIMXCs K HAYyYHOMY HM3YYCHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJI€ MO3HaHUA U (HOpMUPOBaHUE
HCCIEA0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHME HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJbTaTa H3YUYCHHS OCHOB
CTpPOEHHUS MaTepuu U (PyHTaMEHTATbHBIX 3aKOHOB (PU3HKU;

dbopMHUpOBaHUE YMEHHUH OOBSCHSITH SBJICHUS C HCIOJIb30BaHUEM (PU3MYECKUX
3HaHUMW U HaY4YHBIX JOKA3aTEJIbCTB;

dbopMHUpOBaHUE TPEACTABICHUN O POAU (PUUKKA JUIST  Pa3BUTUS  APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrokeHue OTUX 1eledl  oOecrneurBaeTcs pelieHueM CIEAYIONUX — 3a7a4
B MIPOIIECCE M3YUYEHUS Kypca (PU3NKU Ha YPOBHE CPEAHETr0 0OIIETo 00pa3oBaHUs:

npuOOpEeTEeHNUE CHUCTEMBbI 3HAaHUU 00 0O0mUX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSAX, BKIIOUAss MEXaHUKY, MOJICKYISAPHYIO (U3UKY, DJIEKTPOJIUHAMUKY,
KBaHTOBYIO (DU3UKY U 3JIEMEHTHI acTPO(U3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHATh TEOPETUUYECKUE 3HAHMS IS OOBSICHEHUS
bu3MYecCKUX SBIEHUM B TIPUPOJC W ISl TMPUHIATHS TPAKTHUYECKUX PEIICHHM
B ITIOBCE/THCBHOM KU3HU;

OCBOCHHUE CIMOCOOOB PEIICHUS Pa3IMUHBIX 3a7a4d C SIBHO 3aJlaHHON (Du3nueckoi
MOJIEJIBIO, 3aj1a4, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE Co3/1aHne (HU3NIECKON MOJIENH,
aZIeKBaTHOM yCIIOBUSM 3a/1a4H;

NOHUMaHHe GU3HUUECKUX OCHOB U MPUHIUIIOB JEH CTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIQJICHUE METOJAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUSA U IMPOBEACHUS
(bu3MUECKNX HKCIIEPUMEHTOB, aHAIN3a U MHTEPIpEeTalul WHGOPMAIINH, OINpeaeTICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3IaHUE YCJIOBUM I Pa3BUTHUS YMEHHH MPOEKTHO-HUCCIIEIOBATEIbCKOM,
TBOPUYECKOM JESATEIBbHOCTH.

OO61iee 4MCIIO 4acoB, PEKOMEHIIOBAHHBIX IS M3ydyeHUs (Pus3ukud, — 136 4acos:
B 10 xitacce — 68 yacoB (2 yaca B Heemo), B 11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamMme mo Gu3HKe NepeueHb Ta00paTOPHBIX U MPAKTUUYECKUX
paboT SIBIIETCS PEKOMEOBAHHBIM, YUUTEIb JENaeT BIOOP MPOBEACHUS J1a00paTOPHBIX
paboT ¥ OMBITOB C Y4E€TOM MHAMBHUIYAIBHBIX OCOOCHHOCTEH 00yUaromuxcsl.

JIrobast pabouast mporpaMMa JOJKHA TOJHOCTBIO BKIIIOYATh B ce€0s COAEp)KaHUE
JAHHOW MPOTPaMMBI 1O (HHU3UKE.

B otnmenpHBIX cimydasx Kypc (Gu3uku 6a30BOr0 ypOBHS MOXKET M3ydaThCsl B 00BEME
204 daca 3a nBa roma odydenus (3 4 B Hegenmo B 10 m 11 kmaccax). B atom ciyuae
yBEJIMYMBAETCS HE MeHee 4eM /10 20 4 pe3epBHOE BpEMsi, KOTOPOE UCTIOIb3YETCsl YUUTEIEM
JUIE W3Y4EHUs BOMPOCOB, TECHO CBSI3aHHBIX C BbBIOpaHHBIM HpoduiIeM O00ydYeHHUS,
Y yBEIIMUMBAeTCA yuyeOHasi Harpy3ka, OTBOJMMas Ha U3y4YEHUE MEXaHUKU, MOJICKYIISIPHOM
GU3MKM W DJIEKTPOAMHAMMKH, 3a CUET pAacCIIUPEHHs] Yucia JIabopaTOpHBIX padoT
HCCJIeIOBATENICKOIO XapakTepa U YPOKOB PELICHHS KAUeCTBEHHbBIX U PACUETHBIX 3a]1au.



COIEPKAHUE OBYUYEHUA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOI O TO3HAHUS

®dusuka — Hayka o npuponae. Haydnbie MeTOABI IMO3HAHUS OKPYXKAKOLIET0 MUpA.
Pounb 3kcniepriMeHTa ¥ TEOpUHU B MPOLIECCE MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (GU3MUECKUX SBIEHUH U TmpoueccoB. HayuHble rumoressl.
duznyeckre 3aKOHbl W TeOopuH. ['paHUIBl MPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto Gu3uku B (OpMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHHBI MUPA,
B IIPAKTUYECKOMN AEATEIBbHOCTHU JIFOACH.
Jlemoncmpayuu

AmnanoroBbsie U HHU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHbBIE AATUHUKH.

Pa3znen 2. MexaHuka
Tema 1. Kunemamuka

Mexanudeckoe aBrxeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOT0 JBMKEeHUsA. Cucrema
orcueTa. TpaekTopusi.

[lepemernenue, CKOPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOpPEHHUE
MaTepUAIbHOM TOUYKH, KX TMPOCKIMHM HAa OCU CHUCTeMBbl KoopauHaT. CloxeHue
NEePEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpSIMOJIMHEHHOe aBuxkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTU, YCKOPEHUSI, IYTH U MEPEMEIIECHUS] MaTepuaabHON
TOYKH OT BPEMEHH.

CBoOomHoe majzieHre. Y cKkopeHrne CBOOOTHOTO MaCHUSI.

KpuBonmneriHoe nBuxkeHue. [IBMKEHHE MaTepHabHOM TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM I10 MO YJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsL CKOPOCTh. [lepnon
1 yactoTta oOpamienus. LleHTpocTpeMHUTEebHOE YCKOPEHHUE.

TexHuueckne ycTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETp, IBUKEHUE
CHapsI0B, LIEMTHbIE U PEMEHHbIE NEPEayu.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETa, WJUIIOCTPALUS KUHEMATUYECKUX XapaKTepHUCTHK
JBUKEHUS.

[IpeobpazoBanue ABMKEHUHN C UCTIOIB30BAHIEM MTPOCTHIX MEXAaHU3MOB.

[TapeHue Tes1 B BO3AYXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenne nBukeHuss Tena, OpOILICHHOrO TMOJ VYIJOM K TOPU3O0HTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TMaICHUS.

HanpaBnenue ckopocTu npu JBUKEHUU MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yyenue HepaBHOMEPHOI'O IBUKEHU S C LIEIBIO ONIPEAECICHUS] MTHOBEHHONU CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUSA  MEXAY  IYTSIMH,  [POUIECHHBIMHU  TEJIIOM
3a I0CJIEI0OBATEIIbHBIE PABHBIE IPOMEXKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBHKECHUN
C HaA4aJIbHOU CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenue NBUKEHUS IIapUKa B BA3KOU )KUIKOCTH.

W3ydenue nBMKEHUS Tella, OPOLIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocutenbHOCTH ['ammnes. Ilepsoiii 3akoH Herotona. MHepruanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cwuma. Ilpunuun cynepno3unuu cuil. Btopoir 3akoH HbroToHa
JUIsl MaTepuaIbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BceMUpHOro tarorenusi. Cuina tsoxectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buapl TpeHusi (1okosi, CKoJibkeHUs, KaueHusi). Cuma tpenus. Cyxoe
tpeHue. Cuia TpeHUs CKOJbXEHUS U criia TpeHus nokos. Koadgdumuent tpenus. Cuna
CONPOTUBIICHHUS TIPU JIBUKECHUU TEJa B )KUJAKOCTH WJIH Ta3e.

[TocTymaTensHOE U BpamaTeabHOE JBIKEHUE aOCOTIOTHO TBEPAOTO TeJa.

MoOMEHT cHIIbl OTHOCUTENBHO OCH BpauieHus. [lneyo cuiibl. YCa0BUS paBHOBECHS
TBEPAOTrO TeNa.

TexHnueckre ycTpoicTBa U MPAKTUYECKOE MTPUMEHEHHE: MOAIIUITHUKY, JBUKECHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepIuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMaIIHH.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHEeHUE CUJ TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHUSI.

VY ciioBUs paBHOBECHS TBEPAOro Tejia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomaol

N3ydenue nBrxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  yIPYTOCTH, BO3HHUKAKOUIMX B MPYXKUHE
1 PE3MHOBOM 00pa3sIle, oT uxX nedopmanuu.

HccnenoBanue ycinoBui paBHOBECHUS TBEPIOIO TeJa, UMEIOLIETO OCh BPAILICHHUSI.

Tema 3. 3akonwvl coxpaneHus 6 mMexaHuke

Nmnynsc MaTepuanbHOM TOYKH (Tesa), CUCTEMbl MaTEepHalbHBIX TOUYEK. MIMmybce
CHJIbl W W3MEHEHUME HMITYJIbCA TeJa. 3aKOH COXpPaHEHUs HUMIyJbca. PeakTuBHOE
JBH)KEHUE.



PaGora cuibl. MOIHOCTS CUIIBIL.

Kunernueckass »Heprusi MarepuaJibHOM TOuUkM. Teopema 00 U3MEHEHHH
KUHETUYECKOU DHEPIUM.

[lorenunanbHas 3Heprus. [loTeHnmanbHas sHEprus ynpyro aehopMUpPOBAHHOM
npyxuHsbl. [loTeHunanpHas sHeprus Tenaa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnanbHble U HETIOTEHIMAIbHBIE CHIIbI. CBsI3b pa0OThl HEMOTEHLIUAIBHBIX CUIT
C U3BMEHEHUEM MEXaHMUYECKON SJHEPIrUU CUCTEMBI TeN. 3AKOH COXPAHEHUS MEXaHUYECKON
JHEPIuu.

VYIpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOIep,
NPYXUHHBIN MHUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxtuBHOE NBUXEHMUE.

[lepexoa moTeHIMATBLHOM SHEPTUHM B KUHETUYECKYIO U 0OpaTHO.
Yuenuueckuui sxcnepumenm, nabopamopnule pabomol

N3ydenune abCoOIOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX HUTSIHBIX
MasATHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI ¢ U3MEHEHMEM MEXaHUYECKOM HHEepruu Tena
Ha IIPUMEpPE PACTSKEHUS PE3UHOBOI'O KI'YTa.

Paznen 3. MouekyasipHasi pu3uka ¥ TEPMOIUHAMHUKA
Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOpPUM M HX OIBITHOE
obocHoBanmne. bpoyHoBckoe  aBuxkenue. Juddysus.  Xapakrep — ABMIKEHHUS
Y B3aUMOJECUCTBUS YaCTHUIl BellecTBa. MOJEIM CTPOEHHUS T'a30B, )KUJIKOCTEH U TBEPIBIX
Te1 U OOBSICHCHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojened. Macca U pa3Mepsl
mosekyi. KonndectBo BemectBa. [loctosHanas ABoraspo.

TenmoBoe paBHOBecue. Temmepatrypa u ee usMepenue. lllkama temmeparyp
Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISAPHO-KHUHETUYECKON
TEOPUU HICATHLHOTO raza. AOCOTIOTHAS TeMIiepaTypa Kak Mepa CpeaHeil KHHETHYECKOM
SHEpPruU TEIUIOBOro ABMKeHWs vactul rasza. lllkana temnepatyp KenbBuHa. 1'azoBble
3aKkoHBl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanbToHa. WM3ompoueccsl
B HJI€AJIbHOM Ta3e C MOCTOSHHBIM KOJIMUECTBOM BenlecTBa. [ paduueckoe npencraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, hu3obdapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETD.
Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MOJIEKys
OPraHuYeCKUX COCTMHCHU M.

OnbiTel 10 [U(GyY3Un KUAKOCTEN U Ta30B.



Mopenb OpOyHOBCKOTO ABUKEHUS.

Mopnens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOIINUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.

Mopens, HILTIOCTpUpYIOLas IPUPOAY JABJIECHUS Ia3a HA CTEHKH COCYHa.

OMNBITHL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UI€AJIBHOTO I'a3a, U30IPOLIECCHI.
Yuenuueckuii osxcnepumenm, nabopamopnvie pabomuwl

OmnpeneneHue Macchl BO3/1yXa B KJIJACCHOM KOMHATe Ha OCHOBE U3MEpEHU 00bema
KOMHATBHI, IaBJICHUA U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBaHre 3aBUCMMOCTH MEKy TapaMeTpaMU COCTOSIHHS pa3peKeHHOT 0 ra3a.

Tema 2. Ocnoevl mepmoounamuxu

TepMmoauHamuueckass cucteMa. BHYTpeHHssT DSHeprusi TepMOJAMHAMUYECKOMN
cucTteMbl M crocoObl ee u3MeHeHus. KomuwyecTBo TemyioTel u pabora. BHyrpenHss
SHEPrusi OJJTHOATOMHOTO HJICAJHHOTO ra3a. BuIbl Teruionepeaayu: TEMIONPOBOAHOCTD,
KOHBEKIIUS, W3Jy4eHHE. YAelbHas TEIUIOEMKOCTh BellecTBa. KOIMYECTBO TEIIOTHI
IpH TeIUIonepeaye.

[Tonsitue 06 aguabaTtHoM mporiecce. [lepBriit 3akoH TepMoguHamMuku. [Ipumenenue
NEPBOr0 3aKOHA TEPMOJAMHAMHMKK K u3omporeccaMm. ['padudeckas wuHTEpHpeTamus
paboThI Ta3a.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh poIeccoB B IPUPOJIE.

TemoBeie MamuHbl. [IpuHIMNBI qelcTBUS TeruioBbIX MamuH. [IpeobGpazoBanus
HHEPruM B TEIUIOBBIX MamnHaxX. KoadduireHT noie3Horo AecTBUS TEIIOBOM MAIlIUHBI.
Hukn Kapuo u ero xosdUIMEHT MOJE3HOr0 ACHCTBUS. DKOJIOTHUECKUE MPOOIEMBI
TEIUIODHEPTETUKU.

Texnuueckrue yCcTpOHWCTBa U MPAKTUUYECKOE MPUMEHEHHE: JABUTATENh BHYTPEHHETO
cropanusi, ObITOBON XOJIOAWIBHUK, KOHAUITHOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEUW DHEPruM Teja MPU COBEPIICHUH PAaOOThI: BBUIET MPOOKH
13 OYTBUIKH TOJ| ACHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOKe
MyTeM TpEHUs (BUACOJEMOHCTPALIHS).

N3MmeHeHre BHYTPEHHEN YHEPTUM (TeMIepaTypbl) Tela Npy TeIionepeaaye.

OmnbIT 110 a1MabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBod TypOWHBI, ABUTATENS BHYTPEHHETO CTOpaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnuvie cocmosanusn eeuiecmea. Pazoevie nepexoonl

[lapooOpazoBanue u koHaeHcauus. Mcnapenue wu kumnenwe. AOCOIIOTHAs
W OTHOCHUTENIbHAA BJAXXHOCTh BO3Ayxa. HacelmeHHbd map. YaeidbHas TeIioTa
mapoo0pa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUTICHHUS OT JaBJICHUSI.
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Teepnoe Teno. Kpucramnuueckue u amopduble Tena. AHHM30TPONHS CBONCTB
kpuctaiuioB.  JXuakume  kpucrtamubl.  CoBpemMeHHble  Marepuanbl.  llmaBnenue
U KpucTaum3auus. Y aelbHas Teriora miaBiaeHus. CyOonumanus.

VYpaBHeHHe TeII0BOro OanaHca.

Texanueckne ycTpOHCTBA U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KAJIOPDUMETP, TEXHOJOTUU TMOJYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM YHUCIE
HAaHOMAaTepUasIoB, 1 HAHOTEXHOJOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kurnenue npu mOHM>KEHHOM JIaBICHUU.

Cnoco0bl U3MEpeHUsl BIaKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIeHUs] KPUCTAITMYECKOrO BEIECTBRA.

JleMoHCTpaIusi KpUcTasuioB.

Yuenuueckuii axcnepumenm, nabopamophvie pabomaol

W3mepenne OTHOCUTENbHOM BIQKHOCTH BO3/AyXa.

Pasnen 4. JnekTpoauHAMHUKA
Tema 1. Inexmpocmamuxa

DJeKTpu3anus Tel. DJeKTpUYecKui 3apsia. [[Ba BuJa 3JIEKTPUUECKUX 3apsiioB.
[IpoBOIHUKH, AUDIIEKTPUKH U TMOJTYIPOBOJHUKUA. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apAana.

B3aumopelictBue 3apsgoB. 3akoH Kynona. TodedHBIM 53JIEKTPUUECKHE 3apsi.
Dnektpuueckoe noJie. Hanps>keHHOCTh AieKTpuyeckoro notid. [IpuHuun cyneprno3unun
ANEKTPUUECKUX MOJeH. JINHUU HaNpsS)KEHHOCTH AIEKTPUUYECKOTO TOJIS.

Pabora cun snekrpocratmyeckoro mojs. IloreHnman. Pa3HOCTh TOTEHIMAIIOB.
[IpoBomHMKM ¥ JHUAJIEKTPUKKA B BJIEKTPOCTAaTUYECKOM Tosie. Jludnekrpuueckas
IPOHUILIAEMOCTb.

OnektpoeMKocTh. KoHIeHcaTop. ONEKTPOEMKOCTh IIJIOCKOIO0 KOHJIEHCAaTopa.
DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

TexHuyeckue YCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE:  BJIEKTPOCKOI,
AIEKTPOMETP,  AJIEKTPOCTATUYECKasl  3aIlWTa, 3a3eMJICHHE  DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMMMPOBAJIbHBIN allapar, CTPYHHBIA OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIIUIT IEUCTBUS JEKTPOMETPA.

B3aumopericTBue Ha3JIEKTPU30BAHHBIX TEIN.

DIEKTPUUECKOE TO0JIE 3aPSAKEHHBIX TEIL.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJNIeKTpocTaTUUECKAas 3aIluTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH ILIOCKOTO KOHJIEHCATOpa OT IUIOWIAAH IUIACTHH,
PacCTOSIHUSA MEXKY HUMU U JUDJICKTPUUECKON IMTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.
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Yuenuueckuii osxcnepumenm, nabopamopnvie pabomuwl
N3MmepeHune 31eKTpOeMKOCTH KOHIEHCATOopa.

Tema 2. Ilocmosannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBUA CYIIECTBOBAHUS AJIEKTPUUYECKOrO ToKa. McTouHNKH
Toka. Cuita Toka. [IoCTOsSsHHBIN TOK.

Hanpsioxenue. 3akon OMa 11 yyacTKa LETH.

DJIEKTPUYECKOE  CONPOTHUBIICHHE.  YJENbHOE  CONPOTHUBJICHUE  BEILECTBA.
[TocnenoBarenbHOE, MAPAILICIBHOE, CMEIIAHHOE COCIMHEHUE TPOBOIHUKOB.

Pabota snextpuyeckoro Toka. 3akoH Jlxoyns—JIeHa. MonHOCTb 371€KTPUYECKOrO
TOKA.

DJIEKTPOABUKYIIASI CUJIa U BHYTPEHHEE COINPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
Owma 11t oJTHOM (3aMKHYTOM) 35ieKTpruyeckol 1ienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHASA MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBIICHUS
METAJJIOB OT TeMnepaTyphl. CBEpXIIPOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku. CoOCTBEHHAs] U TPUMECHAS POBOIMMOCTH TOIYIPOBOTHUKOB.
CgoiicTBa p—n-tiepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI.

DIIEKTPUUYECKUN TOK B PACTBOPAX U pacIUiaBax JICKTPOIUTOB. DIEKTPOIUTUUECKAS
qUcconUanus. JIEKTPOIIH3.

OnekTpuueckuid TOK B razax. CaMOCTOSITENbHBII U HECAMOCTOSTENIbHBINA pa3psl.
Monnus. [nazma.

TexHuueckue ycTpoMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, AJIEKTPOHATPeBaTENIbHbIE MPUOOPHI, IJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETpP  CONPOTUBIICHUS, BaKyyMHBIA JHOJ, TEPMHUCTOPHI H
(b oTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN O/, TajJbBaHUKA.

Ilemoncmpayuu

N3mepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTb COTPOTUBIICHUS HUINHAPUYECKUX IPOBOIHUKOB OT JJIMHBI, IIJI0IAIHA
MIOIIEPEYHOr0 CEYEHHUsI U MaTepHuaa.

CmenianHoe COeIMHEHUE TPOBOIHUKOB.

[Ipamoe  wm3MepeHHe  BIEKTpoABMXKYyIIEM  cuibl. Koporkoe — 3ambikaHue
rajJbBaHUYECKOI0 AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoli paspsia ¥ MPOBOAMMOCTh BO3yXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yueHne cMEmaHHOro COEAMHEHUS PE3UCTOPOB.

M3mepeHne HIEKTPOABUKYIIEH CHJIBI HWCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGnronenue anextposusa.
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MexnpeaMeTHbie CBA3H

N3ydenue kypca ¢puznku 6a30Boro ypoBHs B 10 kjacce oCyIIECTBISETCS C Y4ETOM
COJIEPIKATENbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMyU MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJOTHH.

Meoicnpeomemnvie nouamus, CBSI3aHHbIE C UW3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAyYHBIM (aKT, runotes3a, (pu3nveckas BeJIUYMHA, 3aKOH, TEOpHS,
Ha0JII0IeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl ypaBHEHUH, JMHEWHas ¢yHKIus, napabdona,
runep6osia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKHE (DYHKIIUU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HUX
IPOEKIIMH Ha OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoeua: mMexanuyeckoe ABW)KEHHE B KUBOW mnpupone, Auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHu3MOB (BUIbI TEIUIONEpEaaud, TEMJIOBOE PaBHOBECHE),
ANEKTPUUYECKHE SIBJICHMS B )KMBOU MPUPOJIE.

Xumus: NHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJIIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M Ta30B,
AIEKTPUUYECKHE CBOMCTBA METAJLIIOB, DJIEKTPOJIMTUYECKAS TUCCOIMAIINS, TaJbBaHHUKA.

l'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodbpa3oBaHue ABUKEHUI C MCIOJIb30BAHUEM MEXaHU3MOB, Y4eT
TPeHUS] B TEXHUKE, MOJAIIUIHUKN, HUCHOIb30BAaHUE 3aKOHA COXPAHEHHUs HMITYIIbCa
B TEXHHUKE (pakeTa, BOJOMET W JApPYrue), ABUTATENb BHYTPEHHEIro CropaHus, mapoBas
TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU TTOTYYEHUSI COBPEMEHHBIX
MaTepUaIoB, B TOM YHCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJOTHH, DJEKTPOCTATUUYECKAS
3allliTa,  3a3eMJICHHE  DJJEKTPONPUOOpPOB,  KCEPOKC,  CTPYHHBIM  MPUHTED,
AIIEKTPOHATPEBATEIbHBIE TPUOOPHI, ITEKTPOOCBETUTEIBHBIC TPHUOOPHI, raJbBAHUKA.
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Pasnen 4. JinekTpoauHaMuKAa
Tema 3. Maznummnoe noae. InekmpomazHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThl. B3auMoAeWCTBHME MOCTOSIHHBIX MarHuToB. MarsHurtHoe
nosne. Bekrop MarHUTHOW WHAYKUWH. lIpUHIMI Cynepno3unuym MarHUTHBIX MOJIEH.
JlvHMY MarHuTHOM MHAYKIMKU. KapTuHA JIMHWI MAarHUTHOM MHAYKIIMU MTOJISI OCTOSTHHBIX
MarHUTOB.

MarauTtHoe 1noJie MpOBOJHUKA C TOKOM. KapTuHa NMHWNM MHAYKIUM MarHUTHOTO
OJISL AJTMHHOTO MPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOTHUKA, KATYIIKU
¢ TokoM. OnbIT Dpcrena. BzaumoaeiicTBue MpoOBOAHUKOB C TOKOM.

Cunia Amnepa, ee MOAYJIb U HallpaBJICHHE.

Cuna JlopeHua, ee MoAyiab U HampaBieHUE. J[BM)KEHUE 3apsHKEHHOM YacTHUIIbI
B OJTHOPOJHOM MarHUTHOM Tosie. Pabota cuibl Jlopenna.

SIBrIeHME PNEKTPOMArHUTHOW MHAYKIUU. [IOTOK BEKTOpa MAarHMTHOW WHIYKLIHH.
DIIEKTPOABMKYIIAS CUJIA MHAYKIUH. 3aKOH JIEKTPOMarHuTHOW nHAykuuu dapajes.
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BuxpeBoe  snekTpuueckoe —mojie.  ODNEKTPOJABMXKYIIAs  CWIA  UHIAYKIHUHU
B MPOBOJIHUKE, ABMXKYIIEMCS MMOCTYMATEIRHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTS. SIBnenue CAMOUHIYKIIHH. DIEKTPOABUKYILIAS cuiia
CaMOUHAYKIIWH.

DHEpPrusi MArHUTHOTO TOJISI KATYIIKU C TOKOM.

DIIEKTPOMArHUuTHOE TOJIE.

TexHu4yeckue ycTpouCTBA M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MArHUTHI,
ANIEKTPOMArHUTBI, SJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUIL], UHAYKIIMOHHAS
1eYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOT'O My4YKa MAarHUTHBIM TOJIEM.

JIMHUM MHYKIIUY MAarHUTHOTO MOJIA.

B3aumopelicTBue IByX MNPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBIIEHUE AIEKTPOMArHUTHON UHTYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTb 3JIEKTPOABMXKYIIEH CHJIbI MHAYKUUH OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBiieHMEe CaMOMHIYKLIMH.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomaol

N3yuenne MarHuTHOTO OJIst KATYIIKHA C TOKOM.

HccnenoBanne neiMcTBUSA MOCTOSIHHOIO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUS SIIEKTPOMAarHUTHOM UHYKIUH.

Pasnen S. KoieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbLE KOJICOAHUA

Koneb6arenbhas cuctema. CBOOOHBIE MeXaHUYECKHE KoeOaHus. [ apmoHnueckue
konebOanus. [lepuon, vacrora, ammuutyna u ¢asa kojebanuid. [IpyXKuHHBIA MasTHHK.
MaremaTuyecknii MasTHUK. YpaBHEHHE TrapMOHMYecKHX KojeOanuii. IIpeBpamienue
SHEPrUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Kone6arenbubrit KoHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B U/I€aIbHOM
K0J1e0aTeTbHOM KOHTYpE. AHAOTHS MEXIY MEXaHMYECKUMH M DJICKTPOMArHUTHBIMH
koneOanussmu. @Popmyna TomcoHa. 3aKOH COXpaHEHHS JHEPrUd B HJICAITHLHOM
Koj1e0aTeTbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarouux KoneOaHusAX. BbIHYKIEHHbIE MEXaHHUYECKHE
KoneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSI.

[lepemennsiii TOk. CUHYCOMIANBHBIA EPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKAa. AMIUTMTYJTHOE U JAEHUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIIPSIKECHUSL.
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Tpanchopmarop. IlpousBoacTBo, mepeaadya U MOTPEOICHUE BICKTPUUYECKOU
DHEPIruM. OKOJIOTMYECKHE PHUCKU IpU MPOU3BOACTBE IeKTpod3Hepruu. Kymprypa
HCIIOJIB30BAHMS AIEKTPOIHEPIUU B IOBCEHEBHOM KU3HU.

TexHuyeckue ycTpoWCTBA U NMPAKTUYECKOE IMPUMEHEHUE: DIIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TUHUU JJEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanue I1apaMeTpoOB Kos1e0aTenbHOM CUCTEMBI (Ipy>KMHHBIN
WM MaTeMaTUYECKUN MasTHUK).

Hab6mronenue 3aTyxaronmx KojaeOaHu.

HccnenoBanre CBOMCTB BbIH YXKJICHHBIX KOJIEOaHUM.

Habmionenue pezonanca.

CB00OOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMSI.

OcuummiorpaMMbl  (3aBUCMMOCTH  CUJIBI  TOKa W HAIpSKEHUS OT BPEMEHH)
JUTS DJIEKTPOMArHUTHBIX KOJIeOaHUi.

Pesonanc 1mpu  MOcCIeAOBAaTENbHOM  COCIMHEHUM  PE3UCTOPA,  KATYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mogenb TUHUY 3IEKTPONIEPEIayn.

Yuenuueckuu sxcnepumenm, rabopamopnule pabomol

HccnenoBanre 3aBUCMMOCTH TIEPHOJIa MAJIBIX KOJIEOaHUM Irpy3a Ha HUTH OT JIJTUHBI
HUTHU U MacCCBI I'py3a.

HccnenoBanue NEpeMEHHOrO TOKa B LIENH M3 IIOCJIEI0BATEIBHO COEIUHEHHBIX
KOH/IEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMACHUMHbBLE B0JIHbL

MexaHnueckue BOJIHBI, yclioBUS — pacnpocTtpanHeHus. Ilepuon. CkopocTh
pactpocTpaHeHus U JAyivHa BOIHBL. [lonepeunsie u mpoaonbHbie BOIHBL. UHTEpdepenms
U TP PaKIUs MEXaHUIECKUX BOJH.

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

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSl H3JIYyYEHHUS BJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanusi BektopoB E, B, v B snekTpomarHuTHoi BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPaKEHUE, MPEJIOMIICHHUEe, TMOJspu3anus, Iudpakius,
untepdepenina. CKOpOCTh AJIEKTPOMATHUTHBIX BOJH.

[[lkana »NEKTPOMArHUTHBIX BOJH. IlIpUMeHEHHWE SIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMITBI paguOCBsI3K U TENEBUICHU. Pagnonokamnusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOUIEN CPEIbI.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBAas JHAarHOCTMKa B TEXHUKE W MEIULHHE, pajap,
paaroNPUEMHUK, TeIEBU30D, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJIH.

Koneb6nronieecst Tesio kKak UICTOYHUK 3BYKa.

Hab6mronenre orpaxkeHus: U NpesioMIICHUS MEXaHUYECKUX BOJIH.
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Habmronenue narepdepeHunu u 1udpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGnronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M 4acTOTOM
KoJIeOaHUH.

HccnenoBanrue CBOMCTB DJJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHHUE,
noJsipu3auus, nudpakius, uaTepPepeHuus.

Tema 3. Onmuxa

I'eomeTpuueckas onruka. [IpaMoIuHENHOE pacIPOCTPAHEHHUE CBETA B OJHOPOIHOM
cpene. JIyu cera. ToueUHbI UICTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbl OTpakeHUs cBera. llocTpoeHue U300paKeHUI
B IIJIOCKOM 3€pKaJe.

[Ipenomiienrie cBeTa. 3aKOHBI TMPETOMIICHUS CBeTa. AOCOJTIOTHBIM TOKa3aTellb
npenomienus. [lomHoe BHyTpeHHee oTpaxeHue. [IpeaenbHBIE yroil MOJHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucniepcus cBeta. CrioxxHbIN cocTaB O6emnoro ceera. L[BerT.

Coluparoiue U pacceuBaroniie JUH3bL. ToHKas JnuH3a. DOKYCHOE pPacCTOSHUE
U OnTuUYecKas cwia TOHKOW JuH3bL. [locTpoeHune wu300pakeHU B COOMpPAIOIIUX
U paccewBapIMX JuH3aX. DopMysa TOHKOW JIMH3BL. YBEJIMYCHHUE, J1aBAEMOE
JIMH30U.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBast ontuka. Untepdepennus cBera. KorepeHTHbIE MCTOYHUKU. Y CIIOBUS
HAOJIIOIEHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEp()EPEHIIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakmus ceeta. udpakiumonHas pemnierka. YcloBHe HAOMIOJACHUS TJIAaBHBIX
MaKCHUMYMOB TIPU MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEUIETKY.

[Tonapuzanus ceera.

Texauueckre ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHUE: OUKH, JTyTa, ¢hoToanmnapar,
NPOEKIIMOHHBIN anmapaTt, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAsI ONTHKA, NU(paKkiMoHHAs
penieTKa, MoJISPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE  PAacHpOCTpaHEHHE, OTpPa)KEHUE U  MPEJIOMJICHHE  CBETA.
OnTudeckue mpruodopkI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB U300paKeHHM B JIMH3AX.

Moaenun MUKpPOCKOIIA, TEeJIECKOMa.

Habmronenne naTepdepeHnnm caera.

Hab6monenne nudpakiuu cBera.

HaGmronenne nucmnepcuu cBera.

[Tonyyenue crnexkTpa ¢ MOMOIILIO MPU3MBI.

[Tony4yenue crnekTpa ¢ MOMOMIBIO TUPPAKIUOHHON PEIIETKH.

Hab6nronenue nonsipuzanuu cBera.
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Yuenuueckuii sxcnepumenm, nabopamopnule pabomol
N3mepeHune nmokasartesns MpeaoMIeHUs CTEKa.
HccnenoBanne cBOWCTB U300paKeHUI B JIMH3aX.
Hab6monenue nucnepcuu cBera.

Pa3jen 6. OcHOBBI crieNMAIBLHOI TEOPUH OTHOCUTEIBLHOCTH

I'paHuIBl IPUMEHUMOCTH KJIacCUYECKOM MexaHuku. lloctynmatel crienuanbHON
TEOPUU OTHOCHUTEJIIBHOCTU: WHBAPUAHTHOCTH MOIYJISA CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEJIBHOCTH DUHILTEIHA.

OTHOCUTENBHOCTE OJHOBPEMEHHOCTH. 3aMEJIEHUE BpPEMEHUM M COKpallleHUe
JUTVHBL.

DHeprus U UMINYyJIbC PEISTUBUCTCKOW YaCTULBI.

CBs13b MacChl C SHEPrUEN U UIMITYJILCOM PEJIATUBUCTCKOW YAaCTULIBI. DHEPTHUsl TOKOSI.

Pasznen 7. KBanToBas pusnka
Tema 1. Jnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3Heprum (GOTOHA C €ro YacTOTOM. DHeprus
¥ UMITYJbC (HOTOHA.

OtkpeiTue u wuccnenoBanue Qororddexra. OnbiTel A.I'. CromeroBa. 3aKOHBI
doroapdexra. VYpaBHenue OiHmiTeriHa ana  gortorddexra. «Kpachas rpaHuia»
dbotorddekra.

JlaBnenwne cBera. OnbiTel I1.H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpOHMCTBA M NPAKTUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
doronaTunk, coqHeuHas Oatapesi, CBETOIUO/I.

Ilemoncmpayuu

dotor(hPeKT Ha YCTAaHOBKE C IIMHKOBOH IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 ¢oTodddexTa.

CseTonuoy.

Comnneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHUIO —0-4aCTHIL.
[Tnanerapuas moaens atoma. [loctynatel bopa. M3nydenne u normiomieHue GOTOHOB MPU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS S3HEPruu Ha Apyroi. Bunsl cnektpoB. CrieKTp ypoBHEM
SHEpPruy aToMa BOJOpoJa.

BonnoBbie cBoiicTBa yactui. Bosmnbel ge bpois. KoprnyckysipHO-BOJIHOBOU
TTyajiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYeHUE.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NPHUMEHEHHE: CIEKTPAJIbHBIN aHAIU3
(ciekTpocKon), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI Ja3epa.
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Hab6mronenne nuHevaThiX CIEKTPOB U3TYyUCHHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, nabopamopnvie pabomuwl
Hab6mronenue nuHeivaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIUE CJIOXKHOCTh CTpoeHusa sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITel Pe3epdopna mo ompeneneHuro cocTtaBa paguOaKTUBHOTO
m3nydyeHusi. CpolicTBa anbda-, Oera-, ramMmma-u3nydeHus. BiusHue paanoakTUBHOCTH
Ha KUBbIE OPraHU3MBI.

OtkpeiTe npoToHa u HeWTpoHa. Hyxnonnas wmoxens siapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnan. DIeKTPOHHBIM U MO3UTPOHHBIA OeTa-pacmnaa. ['amma-uznydeHue.
3aKOH PalMOAKTUBHOIO pacnaja.

DHeprusi CBs3U HYKJIOHOB B siipe. Saepubie cuibl. Jlepekt macchl sapa.

SAnepHble peakuuu. JleneHue u cCUHTE3 A1ep.

Snepusiii peaktop. Tepmosinepubiii cunte3. [IpobiieMbl 1 MEPCHIEKTUBBI A1€PHOM
SHEPreTUKU. DKOJOTUYECKUE ACIIEKThI SIAEPHON SHEPrETUKH.

DneMeHTapHble YacTUullbl. OTKPBITUE MTO3UTPOHA.

MeTtozas! HaOJIIOIEHUS ¥ pErUCTPAIK 3JIE€MEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIE B3auMoAecTBusa. EqMHCTBO (pu3nyeckoil kKapTHHBI MUPA.

TexHnueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: IO3MMETpP, Kamepa
BunbcoHa, siaepHblil peakTop, aToMHasi bomba.
Jlemoncmpayuu

CueTynK HOHU3HUPYIOIIHUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopnule pabomol

HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM (poTorpadusm).

Pa3zznen 8. JiieMeHTHI ACTPOHOMHUH U ACTP OPU3UKH

Otanbl pa3BUTHS acTpoHOMHUHM. [IpukinagHOoe M MHPOBO33PEHUECKOE 3HAYCHHUE
aACTPOHOMUM.

Bun 3Be3qHOr0 HeOa. Co3Be3aus, IpKHe 3BE3/bl, TUIAHETHI, UX BUIMMOE JIBHKCHUE.

Comnneunas cucrema.

Comnnne. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CojHIa 1 3B€3/. 3BE3/IbI, UX
OCHOBHBIE XapaKTepUCTUKH. [[narpaMma «CIMeKTpaJbHBIM KJIACC — CBETUMOCTb». 3BE3/IbI
IJIaBHOM ITOCJIEOBATEILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTbB» JJIs 3BE3]] TJIABHOM
MOCJIeI0OBAaTeIbHOCTU. BHyTpeHHee cTpoeHne 3Be3nl. CoBpeMEHHbIC MPEACTaABICHUS
0 IPOUCXOXKICHUHU U 3BOMoMH COJIHIIA U 3BE3/l. DTaIlbl )KU3HH 3BE3/I.

Muieunslii [1yTs — Hamia I"'anaktuka. [Tonoxxkenue u nuxxenne Comuia B ['aakTuke.
Tunbl ragakTuk. PagroragakTUKY U KBa3apbl. YepHbIE ABIPHI B SIpax TaTaKTHK.

Bcenennas. Pacmupenne Bcenennoi. 3akon Xa06ia. Pasz0Oeranue ramakTuk.
Teopus bosnbuioro B3peiBa. PenukToBoe n3nydeHue.
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Macmtabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepemennbie npoOieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

HaGnroneHnst HEBOOPYKEHHBIM TIJ1a30M €  HMCIOJB30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM ISl ONIpeJIeTICHUs TIOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be31s CeBEpHOIro MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, miianet, Mieunoro Ilytu.

Oo6o0maroiee NoOBTOPEHUE

Ponb Qu3uku U acTpOHOMUM B KOHOMMYECKOW, TEXHOJOTMYECKOM, COLMAIbLHOU
U ITHYECKON cepax NeATeTbHOCTH YeJIOBEeKa, POojib U MECTO (PU3MKU U aCTPOHOMUU
B COBPEMEHHON Hay4yHOW KapTHMHE MUpa, pojb (HU3UUECKON Teopuu B (POPMUPOBAHUU
npe/CcTaBlIeHu 0 (PU3MYECKON KapTUHE MHpa, MECTO (U3MYECKOM KapTUHBI MHpa
B 00LIEM PSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MPUPOJE.

MexnpeaMeTHbie CBA3H

Nzydyenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kiacce OCymecTBISCTCS ¢ y4€TOM
coJiepKaTeIbHBIX MEXIPEIMETHBIX CBA3CH ¢ KypcaMU MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nousmus, CBA3aHHBIE C U3YyYCHHEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHUE, HaYUYHBIA (hakT, TUNOTe3a, (pu3nueckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJICJIMPOBaHNE, MO/JIE]h, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHMM, TPUTOHOMETpHUUECKHE (¢ YHKIIHH:
CHHYC, KOCHHYC, TAaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPhl M MX MPOEKIMH HAa OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
dJIEMEHTapHBIX (YHKIHM, MPU3HAKA TOJ00US TPEYroJbHUKOB, OTPEICIICHHIE TII0MIA N
IJIOCKUX GUTYp B 00BeMa Tell.

buonocusn: snexTpuueckue SBIECHUS B )KUBOU MPHUPOE, KOeOaTeIbHbIE TBUKCHUS
B JKMBOW MPUPOAEC, ONTHYECKHUE SBICHUS B KUBOW MPUPOJEC, HACUCTBUE paavalUU
Ha JKUBBIEC OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKAST CTPYKTYpa TBEPABIX TEI,
MEXaHHU3MbI 00pa30BaHUS KPUCTALIMYCCKON PEIleTKH, CIIEKTpaIbHBINA aHAIN3.

leoepaghus: mMarHuTHBIE TMOJIOCA 3eMJIM, 3aJ€KH MArHUTHBIX pya, (oTrocheMka
36MHOU MOBEPXHOCTH, MPEACKA3aHUE 3€MIIETPSICCHUN.

Texnonocus:  TWUHWUM  DJEKTpoIlepenady, TEHEepaTop MNEPEMEHHOrO  TOKa,
BJICKTPOABUTATEIb, HHAYKIIMOHHAS T1€4b, Pagap, pAAUONPUEMHHUK, TEJICBU30p, AaHTCHHA,
tenedon, CBYU-medyb, NPOCKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA, COJIHCYHAas
Oarapest.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMUBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue  yyeOHoro  mpeamera  «®Pus3umka» Ha  YpOBHE  CPEIHETO
oOmero oOpa3oBaHusi (0a30BBIi  YpPOBEHb) JOMKHO OOECHEYUTH JOCTHXKCHUE
CIEAYIONUX JIMYHOCTHBIX, METalpeJIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTAThl OCBOCHMS ydeOHoro mnpeamera «Du3MKa» TOIKHBI
OTpa)kaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOJICTBOBATHCSA
chOpMUPOBAaHHOW BHYTPEHHEW TMO3ULMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEeHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOCKIEHUM, COOTBETCTBYIOIIUX TPAIULIMOHHBIM
[IEHHOCTSAM POCCHICKOro 0OIlecTBa, paclIMpEeHUEe KU3HEHHOrO0 OIbITa M OIbITa
NEATEIIbHOCTY B NPOLIECCE pealu3alMyd OCHOBHBIX HAIpaBJIC€HUN BOCIUTATEIbHOU
NEATEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYy4alolerocs KakK aKTUBHOTO
Y OTBETCTBEHHOT'0 YJ€Ha POCCUICKOro 00IIecTBa;

NPUHSTHE TPAIUIIMOHHBIX O0IIEYEIOBEYECKUX I'YMAaHUCTUUECKUX U IEMOKPATHUECKUX
LICHHOCTEMH

TOTOBHOCTh BECTHM COBMECTHYIO [I€ATEIBHOCTh B HHTEPECAX TIPaKJaHCKOTO
o0IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUHU B 00pa30BaTEIbLHOM OpraHu3alliy;

YMEHUE B3aHMOJIECTBOBATH C COIMAJIbHBIMA MHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIIUSMU ¥ Ha3HAYCHHUEM;

FOTOBHOCTH K TYMAHUTAPHOMN U BOJIOHTEPCKOU JESITEIBHOCTH;

2) IaTPUOTUYECKOr0 BOCIIUTAHUSA:
c(hOpMUPOBAHHOCTH POCCUUCKON TPAXKIAHCKON UIACHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHUUCKHUX YYCHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHHUS, THYCCKOTO TTOBECHNS,

CITIOCOOHOCTh OIICHMBAaTh CHTYallMI0 W TPUHUMATh OCO3HAHHBIC PCIICHHS,
OPHUEHTHUPYSCh Ha MOpPAJIIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE
B JICSITEILHOCTH Y4E€HOTO;

OCO3HaHHUE JJUYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyILETO;
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4)3CTEeTHYECKOr 0 BOCIIUTAHHS
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NIECKOI HayKe;

S) TpyA0BOr0 BOCIUTAHUS:

MHTEPEC K pazIu4yHbIM cepaM MpoPecCHOHATBHON NESITENIbHOCTH, B TOM YHUCJE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOH, YMEHHUE COBEpPIIATh OCO3HAHHBINA BBHIOOp Oyaylien
npoeccuu 1 peaaru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CLIOCOOHOCTB K 00pa30BaHUIO M cCaMO00pa30BaHUIO B 001acTH (PU3UKU
Ha MPOTSHKEHUM BCEH KU3HU;

6) 9K010rH4ecKoro BOCIIUTAHHS:

c(hOpMUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE II00ATBHOTO XapaKTepa
AKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJIEHHUE JIEMCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS LENeld YCTOMYUBOrO pa3BUTHUS YE€JIOBEUECTRA;

Pacmupenue omnbiTa AEATEIBHOCTH SKOJIOTUYECKOM HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HaHUH 110 (HU3HUKE;

7) HEHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAay4YHOW NESITeIbHOCTH, TOTOBHOCTh B MPOIECCE U3YyYCHHUS
GU3MKKM  OCYIIECTBISATH  MPOEKTHYIO W HUCCIENOBATEIbCKYIO  JEATEIbHOCTD
WHAUBUAYATBHO U B TPYIIIIE.

B mnporecce noCTHKEHHS JHMYHOCTHBIX pE3YJIbTaTOB OCBOEHHSI MPOrPaMMBbI
no ¢u3MKe JUIS YPOBHS CpeaHEro oOmero oOpa3oBaHHs y OOy4JarOIIMXCS
COBEPIICHCTBYETCS AMOITMOHATILHBIH WHTEJJIEKT, MIPEAoNIaramun
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIETO CIOCOOHOCTh TOHHUMATh CBOE 3MOIMOHAIHHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS PA3BUTHS COOCTBEHHOU dMOIIMOHAIBHON cepbl, OBITH
YBEPEHHBIM B ceOe;

CaMOpEeryJIupOBaHMs, BKJIIOYAIOMIETO CaMOKOHTPOJb, yMEHHE TMPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEICHHE, CIIOCOOHOCTh aIalITUPOBATHCS K AYMOIIMOHAILHBIM
U3MEHEHUSM U TIPOSBISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIUH, BKJIIOYAIOMICH CTpPeMJICHHE K JIOCTIDKEHUIO IIEeJN
U yClexy, ONTUMH3M, HHHUIMATHBHOCTh, YMEHHE JCHCTBOBATh, HWCXOMAS W3 CBOUX
BO3MOKHOCTEH;

OMIMIATUH, BKIIOYAIONMIEH CIMOCOOHOCTh MOHMUMAaTh 3MOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €0 MPHU OCYIIECTBICHUU OOIIECHHS, CIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIFOYAIOMINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHHSI
C IPYTUMU JTIOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.
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METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBUS
Bba3oBble 1ornueckue qecTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh U aKTYaJU3UpPOBATH MPoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONpEeAeNATh 1€l JAESATENbHOCTH, 3a/aBaThb MapaMeTpbl W KPUTEPUU HX
JTOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS] B paccMaTpUBAeMbIX (DU3UUECKUX
ABJICHUSAX;

pa3pabaTbiBaTh IIJJaH pELICHUS MPOOJEeMbl C YYETOM aHalu3a HMEIOIIMUXCA
MaTepUaTbHBIX U HEMATepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESTEIILHOCTh, OLIEHUBATh COOTBETCTBHE pE3YJIbTATOB
LIEJISIM, OLIEHHUBATh PUCKH TMOCJIEACTBUH €SI TEIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX PEAJbHOrO, BHUPTYAJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble uccieoBaTeIbcKue AeiicTBHS:

BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBHIMH TOHATHSAMH U METOJIaMHu
(Pu3NIECKOI HAYKH;

BJIaJIETh HAaBBIKAMU Yy4eOHO-HCCIIEOBATELCKOM W TIPOCKTHOW ACSITEILHOCTH
B 00nacTi (U3HMKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOHCKY
METOOB pPelIeHUs 3a7a9 (PU3NIECKOT0 COMEPIKAHUS, IPUMEHEHUIO PA3TMIHBIX METO/IOB
TIO3HAHUS,

BIAJETh BHUJAMH JEATCILHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €T0
MHTEPIPETAIluH, PEeOoOPa30BAHUIO M TIPUMEHEHHUIO B PA3TUYHBIX YUICOHBIX CHTYAIUSX,
B TOM YHCJIC TIPH CO3/IaHUHU YU4E€OHBIX MPOCKTOB B 00JIACTH (DU3UKH;

BBISIBIISITH IPUYMHHO-CIICACTBEHHBIE CBI3W M aKTyaJINM3WpOBATh 3a/1a4y, BHIIBUTAThH
TUIOTE3Y €€ PelIeHus, HAXOIUTh apryMEHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEP)KIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAM3UPOBATH TIOJYYEHHBIC B XOJI€ PEUICHUS 3aJa4d PE3yJbTaThl, KPUTHUCCKU
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUAX;

CTaBUTh ®  GOpPMYITHpPOBaTH COOCTBEHHBIE 3a7au B  00pa30BaTEIbHOU
JESTETHbHOCTH, B TOM YHCIIE TIPU U3yYeHUHN (DU3UKU;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSM, OIICHHBATH IPUOOPETCHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAaHUA 1O (HU3MKEe B  TPAKTHYECKYI0  00JacTh
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4UH, JOIYCKAIONIHAE aTbTePHATHBHBIC PEIICHUSI.
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Pabora ¢ undopmanmei:

BJIQJICTh HABBIKAMHM  TMOJY4YCHHS HWHPOpMANUH  (PU3NISCKOTO  COACPKAHUS
U3 HWCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATh IIOMCK, aHaJM3,
CUCTEMATH3alMI0 W WHTEPIPETANUI0 HWHPOPMAMKM PA3IUIHBIX BUIOB U (HopMm
MPEICTaBICHNUS;

OILICHUBATh JIOCTOBEPHOCTH HH(OPMAITNH;

MCITOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMM YHHKAITMOHHBIX TEXHOJIOTHH
B pEIICHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX U OPraHHM3aIlMOHHBIX  3a]a4
c coOmoeHrueM TpeOOBaHUM HJProHOMUKH, TEXHMKA O€30MaCHOCTH, THUTHEHHBI,
pecypcocOepeKeHrs, TMPAaBOBBIX W OTUYECKHX HOPM, HOPM HWH(POPMAIIMOHHON
0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJCPXKAaHWs B Pa3IMYHBIX (opMaTax C y4eToM
Ha3HA4YeHUs HMHPOpPMAIMM M IEJICBOM ayIuTOPHUM, BBIOMpas ONTHUMAIbHYIO (GopMy
NPEICTABJICHUS U BU3YAIIU3AIIHH.

KoMMyHUKaTHBHbBIE YHHBepPCAJIbHbIEe YdeOHbIE 1eiiCTBUSA

OOmenue:
OCYIIECTBIISATH OOIIEHUE Ha ypOKaxX (DM3UKHU U BO BHE-YPOUHOU JIESATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTYaIlui U CMATYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX

CPEICTB.

CoBMecTHAA 1eATEJLHOCTD:

MOHUMATh U UCTIONB30BATh MPEUMYIIIECTBA KOMaHIHOW U MHANBUIYaJIbHOU PabOTHI;

BBIOMPATh TEMATHUKY U METOJIBI COBMECTHBIX JICUCTBUH C YUETOM OOIIMX HHTEPECOB,
1 BO3MO>KHOCTEH Ka’KJ0ro 4ieHa KOJUICKTHBA;

MPUHUMATh LIEJIM COBMECTHOU JEATEILHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEVCTBHUS 110 €€ TOCTUKEHHIO: COCTABJIATH IUIaH JECUCTBUH, PACTIPEAECIIATH POJIH C YIE€TOM
MHEHHUI y4aCTHHKOB, 00CYXKIaTh pPe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa M KaKJIOr0 yJ4aCTHHMKA KOMaHIbI B OOITUI
pe3yibTaT 10 pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb  HOBBIE MPOEKThI, OICHUBATH MJE€U C T[O3UIUHA HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYAIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIC YHHBEpPCAaJbHBbIC YU4eOHbIE HeiiCTBU S
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBISITh MO3HABATENIbHYIO JIESITENIbHOCTD B 00J1aCTH (PUBHKHU
U aCTPOHOMHHM, BBISBISITH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u;
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CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUS PAaCUETHBIX M KauyeCTBEHHBIX 3a7ady,
IUIaH  BBIMOJIHEHUS MPAKTUYECKOM pabOThl C y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOUYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacimpsATh paMKHd y4eOHOI0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANIOYTEHUN;

JiesaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €T0, OpaTh Ha C€0s1 OTBETCTBEHHOCTh
3a pelIeHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TMPOSIBICHUIO 3PYAUIIMKM B 001acTH (PU3MKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTpPO/IBb:

JaBaTh OLIEHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIaJIeTh HABBIKAMM ITO3HABATEIBHOW pedieKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JEHUCTBUHN U MBICIUTEIHHBIX MIPOILECCOB, X PE3YJIHTATOB U OCHOBAHUM;

UCIIONB30BaTh MPUEMBbI pedIeKCHH ISl OLEHKH CHUTYyalluHd, BbIOOpa BEPHOIO
pelleHus;

OLICHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATH PEHICHUS MO UX CHUKEHUIO;

IPUHUMATh MOTHBBI M apI'yMEHTBI IPYrUX MPU aHAJIU3€ PE3YIbTATOB JI€ATEIbHOCTH.

IIpunsiTue cedst U Apyrux:
NPUHUMATH ce0sl, MTOHUMas CBOM HEJOCTATKU U JOCTOMHCTBA;
NPUHUMATh MOTHBBI M apT'YMEHTBI APYTUX MIPU aHATIU3€ PE3YIbTATOB I€ITEIbHOCTH;
NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKY.

INPEJMETHBIE PE3YJIBTATDBI

B mpomecce m3yuenms xkypca kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce
00yJaromuics HAYIUTCS:

JEMOHCTPUPOBATh HA TMpUMEpax poib U MecTo (u3uKku B (PopMUpOBaHHUH
COBPEMEHHOM HAay4YHOW KapTUHBl MHpA, B PAa3BUTUM COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJCH;

VUUTHIBATh  TPAHUIBl NPUMEHEHHUS  W3YYCHHBIX  (QHU3MUECKUX  MOJEICH:
MarepuajgbHas TOYKAa, WHEpIUajbHas CUCTEMa OTCYeTa, aOCOJIIOTHO TBEPIOE TEIO,
UJCabHbI Ta3, MOJEIM CTPOCHUS Ta30B, >KUAKOCTEH MU TBEPABIX TeEJ, TOUYCUHBIH
AIEKTPUYECKUH 3apsi/l PU pereHnr GU3NIECKUX 3a71a4;

pacrnio3HaBaTh (U3MYECKHue SBJICHHS (TPOIECCH) W OOBICHATh MX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJEKYIIPHO-KUHETUYECKOM TEOpUU CTPOCHUSI BEIIECTBa
U DJIEKTPOJMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEUHOE IBUKEHUE,
cBOOOJITHOE TMAaJIeHUE TeN, JABUKEHHUE IO OKPYKHOCTHU, HWHEPIUS, B3aUMOJCICTBUE
ten, auddys3us, OpOYHOBCKOE JBM)KEHHE, CTPOCHHE >KMAKOCTEHM W TBEPABIX TE,
M3MEHEHHEe o00bemMa Tell NpU HarpeBaHuMu (OXJIaXKICHUH), TEIJIOBOE paBHOBECHE,
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ncrnapeHue, KOHJICHCalMs, TUIaBJIeHue, KpUCTaUIM3alusl, KUIIEHUE, BIAXKHOCTh BO3yXa,
MOBBIICHHUE JIaBJICHUS Ta3a MPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
MapaMeTpamMu COCTOSHMSI Ta3a B HM30MpoLEccax, BJICKTpU3alusa TeJ, B3aUMOJCHCTBUE
3apsaoB;

OMKCHIBATh MEXAHUYECKOE JBWKEHUE, UCIONb3yd (U3NYECKUE BEIMYUHBI:
KOOpJAMHATA, MYTh, NEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUJla, UMITYJbC
Tela, KUHETUYECKas OJHEPrusi, MOTCHIMaJbHAs DHEpPrusi, MexaHuyeckas pabora,
MEXaHWYecKasi MOIIIHOCTh; MIPU OMUCAHUM MPABWIBHO TPAKTOBATH (YU3UUYECKUN CMBICI
UCIIONB3YEMbIX BEJIMYUH, HUX OOO3HAUCHHS] U EAUHUIIBI, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMU BEJIMUMHAMU;

OMKUCHIBATh W3YUYECHHBIE TETJIOBBIE CBOMCTBA TEJI U TEILJIOBBIC SIBICHUS, UCIIONb3Ys
¢bu3uYecKre BEJIMUMHBL: JABJICHUE ra3a, TeMIepaTypa, CPeIHssl KHHEeTUUeCKas: SHEPrus
XAa0TUYECKOTO  JIBUKEHUSI MOJIEKYJl, CpPEIHEKBaJpaTU4yHasi CKOPOCTh MOJIEKY,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEprus, padora raza, KodQQPHUIHUEHT MOJIE3HOTO
JEUCTBUSI TETIJIOBOTO JIBUTATEJIsI; MPU ONUCAHWM TPABUIBLHO TPAKTOBATh (PU3MUECKUI
CMBICJT HMCTOJB3yEeMbIX BEJIMYWH, WX OOO3HAYCHHUS W CAUHUIIBI, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIINE JAHHYIO (DU3UUYECKYIO BEJIMUUHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh HM3YYEHHBIC JJEKTPUUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHUE
SBICHUS (TIPOIIECChI), HUCIONB3Ys (DU3NYECKUE BEIUYWHBI: JJICKTPUUYCCKHUN 3apsf,
ANEKTPUYECKOE TI0JIe, HAMNPSHKEHHOCTh MOJIA, NOTEHIMal, Pa3HOCTh IOTEHIHAJIOB;
IIPU ONKMCAaHUU MPABUIBLHO TPAKTOBATh (PM3MUECKHUI CMBICI MCTIOIb3yEMbIX BEJIMYUH, UX
0003HAYEHUSI M €JIMHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DHU3HUYECKYIO
BEJIMYUHY C IPYTUMU BEJIMUYUHAMU;

aHAIM3UPOBATH (PU3UUECKUE TTPOLECCHI U ABJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI
YW TPUHUUNBL: 3aKOH BcemupHoro tsarotenus, I, II m III 3akonsl HbroToHa, 3akoH
COXpAaHEHUS] MEXaHWYECKOW DSHEPruM, 3aKOH COXPAHEHHS MMIIYJIbCA, IPUHIUII
CYNEPIO3UIMA CUJI, MPUHLMI PABHOIPABHUS HHEPLHUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeIHEH KWHETUYECKOW SHEPruy TEIUIOBOI'0 JBIDKCHHUS MOJIEKYa ¢ aOCOJIFOTHOM
TEMIEPATypOU, IMEPBBIM 3aKOH TEPMOIAWHAMHUKH, 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsina, 3akoH KyioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0
MaTEeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MTPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAIIWH, MPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS HMX O€30MacHOr0 HCIOJIb30BAHUS B TIOBCEIHEBHOU
KU3HU;

BBITIOJHATH SKCIEPUMEHTHI TI0 UCCIICTOBAHNIO (PU3NUYECKHUX SIBICHUU U TMPOIIECCOB
C HCHOJB30BAHUEM MPSMBIX, U KOCBEHHBIX HM3MEPEHHUH, HpHU 3TOM (HOPMYJIUPOBATH
npoOyieMy/3agady W THUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEIIOKEHHOTO 000PYI0BaHHUS, TIPOBOIUTH OMBIT U (DOPMYIUPOBATH BHIBOIIHI;

OCYHIIECTBIISATh MPSAMbIE U KOCBEHHBIE MU3MEPEHUs (PU3NUECKUX BEIUYUH, IPU ITOM
BBIOMpAaTh ONTHUMAaJbHBI CHOCOO HM3MEPEHUS] U HCIMOIb30BaTh WM3BECTHBIE METOBI
OLICHKH TMOTPEIIHOCTEN N3MEPEHUI;
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HCCIIEI0BAaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C MCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUN, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTATHI
MOJIYyYEHHON 3aBUCHUMOCTU (PM3MYECKUX BEJIUYMH B BUIE TAOIMUI U IpadHKoOB, AenaTh
BBIBOJIBI 10 pE3yJbTaTaM UCCIEI0BaHNUS;

coOIr0aTh NpaBuiia 6€300acCHOT0 TpyAa MPU MPOBEICHUH UCCIEA0BAHUM B paMKax
y4eOHOr0 3KCHEPUMEHTa, Y4eOHO-HCCIEN0BATEIbCKON M IPOEKTHON NESITebHOCTH
C UCIOJIb30BAaHUEM MU3MEPUTENBbHBIX YCTPOUCTB U JIAOOPATOPHOro 000PYI0BAHUS;

pelaTh pacyeTHbIC 3aJaud C SIBHO 3aJaHHOW (PU3NYECKOH MOMAEINbI0, MCHOJb3Ys
(¢u3nueckre 3aKOHbl M TMPUHLMUIIBI, Ha OCHOBE aHajW3a YCJIOBHUS 3a/aud BBIOUPAThH
(U3HUECKYI0 MOJIENb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (HOPMYJIbl, HEOOXOAUMBIE
JUISI €€ pelieHusi, IPOBOAUThH PACUEThl U OLIECHUBATh PEANbHOCTh MOJYYEHHOTO 3HAUYCHHUS
(u3nuecKol BETMYHUHBL;

pelarb KayeCTBEHHbIE 3aJlayd: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PAaCCYKICHHH C HCIOJb30BAHMEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (HU3UYECKUX SBJICHUN;

UCIIONIb30BAaTh MPU PEIICHUH YYeOHBIX 3a/lady COBpPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlMd W TMPe/ICTaBICHUS
y4eOHOI U HAyYHO-TIOMYJISIPHON HH(POPMAIIUH, TIOTYISHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOJIydaeMyl0 HH(POPMAIIHIO;

IOPUBOAMTH HIPUMEPHl BKJIAAAa POCCHUICKUX M 3apyOeHBIX YueHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT U,

UCIONb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TOBCEJHEBHOM HKHU3HU
i obecriedeHss 0€30IacHOCTH MpU OOpAlllEHUH C NPUOOpaMM U TEXHUYECKUMU
YCTPONCTBAaMH, ISl COXPAHEHHUS 3I0pPOBbsi U COOJIIOJEHUS HOPM 3KOJOIMUYECKOIO
HIOBEJICHUSI B OKpY KaIoLIEeH cpeie;

paboTatTh B IPYMIIE C BHIIIOJIHEHUEM pa3IMYHbIX COLIMAIBHBIX POJIEH, IJIaHUPOBATh
paboTy TpyIIbl, pPAaLUOHAIBHO PpacHpelesiTh O00S3aHHOCTM U IUIAHUPOBATh
NEeSATENBHOCTh B HECTAHAAPTHBIX CUTYallUsX, OLEHUBATh BKJIAJ KaKJI0T0 U3 YYACTHUKOB
IPYIIIBI B pEIIEHHE pacCMaTpUBaeMON MPOOIEMBI.

B nponiecce m3ydenus kypca ¢pusuku 6azoBoro yporss B 11 kiracce oOydarontuiics
Hay4YUTCS:

JEMOHCTPUPOBaTh Ha TIpUMEpax pojib M MecTo (UMK B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOW KapTUHBl MHpA, B PAa3BUTUM COBPEMEHHOW TEXHHUKH
U TEXHOJIOTMWA, B MPAKTUUYECKOM MEATCIBHOCTH JIOAEH, LEJIOCTHOCTh W E€IUHCTBO
¢du3nuecKol KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI MTPUMCHECHUS W3YYCHHBIX (DU3NUSCKUX MOJACICH: TOUYCUHBIH
BJICKTPUUYECKUUN 3apsij, Jyd CBETa, TOUCUHBIA UCTOYHHUK CBETA, SI€PHAS MOJIE]Ib aTOMA,
HYKJIOHHAsl MO/JI€JIb aTOMHOTO si/ipa MPU pelIieHuH (PU3NIEeCKUX 3aj1a4;
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pacrio3HaBaTh (Qui3nueckue sBICHUS (IPOIECChl) U OOBSACHITH HUX HA OCHOBE
3aKOHOB DJIEKTPOJMHAMUKU U KBAHTOBOW (DU3MKHU: 3JIEKTpUYECKash MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JICMCTBUSA TOKAa, B3aUMOJCHCTBUE
MAarHuTOB, 3JIEKTPOMArHUTHAsT MHAYKIUS, EUCTBUE MAarHUTHOTO TOJS Ha MPOBOJAHUK
C TOKOM W JBWXYIIUHCS 3apsj, DJIEKTPOMArHUTHBIC KOJeOaHUsT U  BOJIHBI,
MPSIMOJIMHEWHOE PACIPOCTPAaHEHUE CBETa, OTPAXKCHUE, MPeIOMIIeHHE, HHTephepeHIIus,
nudpakiuss U MOJsSpU3alMsl CBETa, JUCIEpPCUs cBeTa, (OTOINEKTpuuUecKuil >hPekT
(pororddekrt), cBeTOBOE MaBICHWE, BO3HUKHOBEHWE JMHEWYATOTO CIIEKTpa aroma
BOJIOpPO/a, €CTECTBEHHAsI U UCKYCCTBEHHAs! paIMOAKTUBHOCTB;

ONMKCHIBATh M3YYCHHBIC CBOMCTBAa BeIlIECTBA (DJIEKTPUUYECKHUE, MAarHUTHEIE,
ONTUYECKUE, DJICKTPUYECKYIO MPOBOAUMOCTb PA3JIMUYHBIX CPEed) U AJICKTPOMArHUTHBIC
SIBJICHUS (MPOIECCHI), UCTIONB3Ysl (PU3NUECKUE BEJIMUUHBI: JIEKTPUUCCKUM 3apsj, cuia
TOKa, DJJEKTPUUYECKOE HaMpsHKEHHE, JJIEKTPUUYECKOE COMPOTHUBICHUE, Pa3HOCTh
MOTEHITUAJIOB, SJIEKTPOIBIDK YITasl CUjia, paboTa TOKa, MHIYKIIUS MAarHUTHOTO TIOJIS, CHJIa
Awmmepa, cuna JlopeHia, WHAYKTMBHOCTh KATYIIKH, OHEPIrUsl dSJIEKTPUUECKOTO
¥ MarHUTHOTO TIOJICH, TIEPUOJT U YacTOTa KoJieOaHul B K0JIeOaTeIbHOM KOHTYpE, 3aps U
CHJa TOKa B TIPOIlECCe TaPMOHHMYECKUX DJIEKTPOMArHUTHBIX KojeOaHuil, (okycHoe
paccTosiHMEe W ONTHYECKas CWJa JIMH3bI, TPU OINHUCAHUU TPABUIBLHO TPaKTOBAThH
(Gu3MUECKHIl CMBICT UCTIONB3YEMBIX BEJIMYWH, UX 0003HAUYECHUS U €IMHHUIIbI, YKa3bIBATh
(dbopMyIIbl, CBA3BIBAIONINE JAHHYIO PU3UYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAMU;

OIKCHIBATh U3yYEHHBbIE KBAHTOBBIE SIBICHUS U MPOIECCHI, UCIONb3Ys (HU3HUECKHE
BEJIMUUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTA CBETA, SHEPTUsl
U UMITYJIbC (POTOHA, IEPUOJT TTOJTypacTaia, SHEPTHSI CBSI3U ATOMHBIX SIJIEP, PU OMHCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI MCIOIB3YEMBIX BEIUYMH, UX 0003HAUCHHUS
M €JIMHUIIbI, YKa3bIBaTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (PU3NUYECKYIO BEIUYUHY
C IPYTMMU BEIIMYMHAMU, BBIYUCIISITH 3HAUCHHE (PU3NYECKON BEJIMYUHBL;

aHATM3UPOBATH (PU3UUECKUE TTPOLIECCHI U SIBJICHMSI, UCTIONB3YS (PU3UUECKUE 3aKOHBI
U NPUHIUIBL: 3aKoH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M MAPaIJICIbHOTO COCTUHECHHUS
MPOBOJTHUKOB, 3aKOH J[koyis—JIeHna, 3aKkOH SJIEKTPOMAarHUTHOW WHAYKIHWH, 3aKOH
MPSIMOJIMHEWHOTO PAaclpOCTPaHEHUs CBETA, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
MIPEJIOMJICHHSI CBETa, ypaBHeHUE OuHIITeHHa 17 GoTtorddexTa, 3aKOH COXpaHCHUS
SHEPruM, 3aKOH COXPAHEHHS] HMIYJbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsja,
3aKOH COXPaHEHHUs MacCOBOI0 YUCJIA, MOCTYNAaThl bopa, 3aKOH painoaKTUBHOTO pacnaja,
Ipy 3TOM pa3IN4aTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIpaXKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) NPUMEHUMOCTH;

OMpENENsATh HANpaBJICHUE BEKTOPA WHAYKIMA MArHUTHOTO TOJI MPOBOJHHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHna;

CTPOUTHh W OMHCHIBATh M300PAKEHHUE, CO3[aBa€MOE€ IJIOCKUM 3€pKalioM, TOHKOU
JIMH30M;

BBITIOJIHSITH KCIIEPUMEHTHI 110 UCCIIEN0BAaHUIO (PU3NUECKUX SABICHUM U MPOLIECCOB
C HUCIOJB30BAHUEM TMPAMBIX, U KOCBEHHBIX HM3MEpPEHHIl: mpu 3TOM (HOPMYyIUPOBATH
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npoOneMy/3agadyy ¢ THUIOOTE3y Y4eOHOro HSKCIEpUMEHTa, COOMpaTh YCTaHOBKY
13 IPEJI0KEHHOTO 000pyI0BaHusl, MPOBOAUTH OMBIT U (POPM yITHUPOBATH BHIBOJIHI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYUH, IPU ITOM
BBHIOMpATh ONTUMAJbHBIM CHOCOO HM3MEPEHUS] U HCIMOIb30BaTh WM3BECTHBIE METOBI
OLICHKH IIOI'PEIIHOCTEN U3MEPEHUN;

HCCIE0BaTh 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH C MCIOJIB30BAHUEM TMPSMbBIX
W3MEpPEHUN: TMpPU HTOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH pE3yJbTATh
MOJTYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEJMYUH B BUJIE TAOIHI[ U rpaduKoB, JeiaTh
BBIBO/JIBI 10 PE3YyJIbTATaM MCCIIEOBAHUS,

co0Jro1aTh MpaBuiia 0€30MacHOr0 TPYy/a MPU MPOBECHUH HCCIICIOBAaHUN B paMKax
y4e0HOT'0 SKCIEPUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW U TMPOCKTHOW JEATEeIbHOCTU
C UCIIOJIb30BAHUEM U3MEPHUTEBHBIX YCTPOUCTB U JJAa00paTOPHOTO 000PYIOBAHUS;

peraTh pacdyeTHBIC 3aJlauyd C SIBHO 3aJIaHHOW (hU3UYECKON MOJIEIIBI0, HCIOIb3Ys
dbu3uYecKkre 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJadydl BbIOHMpaTh
(U3UYECKYIO MOJIEITb, BBIACIATH (PU3NYECKUE BETUIUHBI U ()OPMYJIIbI, HEOOXOIUMBIC IS
€€ pEeIICHUs, MPOBOJUTH PACUYEThl M OLCHUBATH PEATLHOCTh IMOJYYEHHOTO 3HAYEHMHS
(br3UYeCKON BEIMYNHBIL;

pemarth KayeCTBEHHbBIC 3aJa4yd: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PaCCyXJEHUN C HCIOJIb30BAHMEM HM3YyYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (U3NYECKUX SIBJICHUN;

UCIIOJI30BaTh IPU PEIICHWH YYeOHBIX 3a7ad COBPEMEHHbIC WH(OpMaIMOHHBIC
TEXHOJIOTUM [T TIOUCKA, CTPYKTYPUPOBAHWS, HWHTEPOPETALMH U IPEICTABICHUSA
y4eOHOH ¥ HAyYHO-TIOMYJISIPHOM HH(POpMAITUH, TTOTYICHHOW U3 Pa3IMIHBIX HCTOUHHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOJIy9aeM Y0 HHPOPMAITHIO;

OOBSCHATh NPHUHITUIIBI JEUCTBUS MAIWH, NMPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pasnuyaTh YCJIOBHS UX 0€30MacHOr0 MCIIOIh30BAHUS B MIOBCEIHEBHOMN KU3HU;

IPUBOAUTL TIPUMEPHI BKJIAJa POCCHMCKUX M 3apyOCKHBIX YUEHBIX-(PU3HKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PAa3BUTHE TEXHUKH
U TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHUS MO0 (U3MKE B TOBCETHEBHON KHU3HU
st o0ecriedeHus: Oe30MacHOCTH TPH OOpallleHHH ¢ MPUOOpaMH M TEXHUYECKUMU
YCTpOMCTBaMHU, JJIsI COXpAHEHHUS 370POBBS M COOJIIONCHHS HOPM OKOJIOTHMYECKOTO
MOBEJACHUS B OKPYXKAIOIIEH CPEAE;

paboTaTh B TPYMIIE C BHIMTOJHCHHEM PAa3IMYHBIX COMMAIBHBIX POJICH, TNIAHUPOBATH
paboTy TpyMNIbI, palyMOHATBHO pacHpenelsiTh O0S3aHHOCTH W TUIAHUPOBATH
JNEATENBHOCTDh B HECTAHAAPTHBIX CUTYAIUAX, OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB
IPYNIIBI B PEIIEHUE PACCMATPUBAEMOU TPOOJIEMBI.
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TEMATHUYECKOE INTAHUPOBAHMUE!

10 KJIACC
HaumenoBanue
No KomnnuecTBo OCHOBHEBIE BUBI I€ATEILHOCTA
pa3iesoB U TEM [IporpammHoe conepxkanue
n/n 4acoB oOy4aromuxcs

y‘l€6HOFO nmpeamMeTa

Pa3nen 1. ®uzuka u MeTOAbl HAYYHOI O MO3HAHUS

1.1 | ®usuka u METOABI 2 ®dwu3nka — HayKa O MPHUPOJIC. M3ydeHne HaydHbIX (AMITUPUICCKUX

HAYYHOTO TTO3HAHUS HayuHble MEeTOABI TO3HAHUS U TCOPETHUYECCKUX) METOOB IMO3HAHUS
OKPYXKAOIIEro MUpA. OKPYXaIOIIero MUpa.
Ponb skcniepuMeHTa U TEOpHUH OOCcyXIeHUE TpaHUI] TPUMEHUMOCTH
B IIPOIIECCE MTO3HAHUS TPUPOJIBI. (GU3HYECKNX 3aKOHOB M TCOPHH.
DKCIIEpUMEHT B (hU3HUKE. Pabota B rpyrme mo moaroroBke
MopaenpoBanue GU3NIECKUX KOPOTKHUX COOOIIEHUN O POJI U MECTE
SIBJICHUH U TIpolieccoB. HayuHbie (bU3UKH B HAYKE U B MPAKTUICCKON
runore3bl. PU3nyecKkue 3aKOHbBI NEATEILHOCTH JIFOJIEH.
U Teopud. ['paHUIIBI MPUMEHUMOCTH | JIeMOHCTpaIlisl aHAJIOT OBBIX
buznyecknx 3aKoHOB. [IpuHIIHT 1 I (PPOBBIX U3MEPUTEIIBHBIX
COOTBETCTBHSI. pUOOPOB, KOMIIBIOTEPHBIX TATIHKOB.
Ponb u mecTo puzuku OcBoeHME OCHOBHBIX MPUEMOB PaOOTHI
B (hpopMUpOBaHUU COBPEMEHHOM ¢ 1 poBoii 1abopaTopreit o GpuznKe
Hay4YHOM KapTUHBI MHUDA,
B ITPAKTUIECKOU JCATEILHOCTH JIFOICH

Hroro no pazneny 2

! HpI/I pa3pa60TKe pa60qe171 nporpaMMbl B TEMATUYCCKOM IIJIAHUPOBAHHUU TOJIZKHBI OBITh Y4YTCHbBI BO3MOXHOCTU MCIIOJIB30BAHUA 3JJICKTPOHHBIX (L[H(l)pOB LIX)
06pa30BaTeJ'IBHBIX PECypPCOB, SABJIAIOIINXCS y1{66H0-M€TO,Z[I/ILI€CKI/IMI/I MaTepuajiaMu, COACPKAHNEC KOTOPLIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6p8.30BaHI/II/I.
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denepanbHas pabouas nporpamma | ®usuka. 10—11 kiaaccsl (6a30BbIN ypOBEHb)

Pa3gea 2. Mexanuka

2.1

Kunemartuka

MexaHn4eCcKoe JBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUUECKOTO
nBmxkeHus. CucreMma oTrcuera.
TpaekTopus.

[lepemenenne, cCKkOpOCTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTH )
Y YCKOPEHHUE MAaTepHUaIbHON TOUYKH,
UX TIPOCKIIMU Ha OCH CUCTEMBI
koopauHat. CioxeHue
MEPEMEILICHUN U CIIOKECHUE
CKOpPOCTEHU.

PaBHOMEpHOE M paBHOYCKOPEHHOE
NPSAMOJIMHENHOE ABUKEHHUE.
['paduku 3aBUCUMOCTH KOOPIIMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH

U NIEpEMELIEHUS MaTepUaTbHOM
TOYKHU OT BPEMEHHU.

CBobOoniHOE TazieHue. Y CKOpeHue
CBOOOHOTO MA/ICHHUS.
KpuBonnHelHOe 1BUKEHUE.
JIBr>KeHHE MaTeprUaIbHON TOUKH
10 OKPY>KHOCTH C MOCTOSTHHOM

110 MOJAYJIFO CKOPOCTBI0. YTJI0Bas
CKOpOCTb, JINHENHAS] CKOPOCTb.
[lepuon u yactora oOpaleHusl.
LleHTpOCTPEMUTEIBHOE YCKOPEHHUE.
TexHuueckue ycTporucTBa

[IpoBeieHNE SKCIIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOTO ABUKECHUS C EBIO
OIpPEICTICHNUS MTHOBEHHOM CKOPOCTH;
MCCIIEIOBAHNE COOTHOILLICHUSI MEXKY
MYTSIMU, IPONECHHBIMU TEJIOM

3a OCJIEI0BATEIILHBIE PABHBIC
MIPOMENKYTKU BPEMEHU

MPY PABHOYCKOPEHHOM JBUKCHUU

C HayaJIbHOM CKOPOCTHIO, PABHOW HYIIIO;
M3y4CHUE JIBUKEHUSI IIapuKa B BI3KOU
XKUJKOCTH; U3YUCHHUE IBUKCHUS TEJIa,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBsiICHEHHE OCHOBHBIX TIPUHITUIIOB
JIEUCTBUSL TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIIUJIOMETP, LICTTHBIC

Y PEMEHHBIE Nepelaun ABUKCHUS;

¥ YCIIOBUN UX O€30I11acHOT0
HCIIOJIb30BAaHUS B IOBCETHEBHOMU
JKU3HH.

Pemenue pacueTHbIX 3a71a4 C SIBHO
3aTaHHON (PU3HYECKON MOJICIIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX (hOPMYIT
KWHEMAaTHKH.

[TocTpoenue u aHann3 rpauKoB
3aBUCHUMOCTEH KHHEMATHUYECKUX
BEJIMYHMH OT BPEMECHU

JUTSL paBHOMEPHOT'O
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U IPAKTUYECKOE MPUMEHECHHE:
CIUJOMETp, ABHKEHHE CHAPSIOB,
LENHbIE U PEMEHHbIE NIepe/lavn

Y PAaBHOYCKOPEHHOTO MPSMOTHHEHHOTO
JIBKEHUS.

PacrioznaBanne Gpu3nyecKux sSBICHUN
B YUEOHBIX OTIBITAX M OKpYKaromIei
JKU3HU: pAaBHOMEPHOE

¥ PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBU)KCHHE, CBOOOIHOE MaJIeHUE TeT,
JIBIYKEHUE TI0 OKPY>KHOCTH.

Onucanne MEXaHHYECKOTO JIBFIKCHHSI
C UCTIOJIb30BaHUEM (PU3HUCCKHUX
BCJIMYMH: KOOPJWHATA, MYTh,
nepeMenieHne, CKOPOCThb, YCKOPEHHE.
Pabora B rpynmax npu miaHUpOBaHUH,
MIPOBEICHUN U WHTEPIPETALUN
pe3yabTaTOB OMBITOB U aHAIIN3E
JIOTIOJTHUTEIEHBIX UCTOYHUKOB
nH(popMauu 1o TemMe

2.2

JIlnHamuka

[IpuHIUIT OTHOCUTEIBLHOCTH
lNamunes. Ilepseiit 3akoH HeroTOHA.
HNueprmanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. Ilpunmun
CYIEpIO3UIUM CUJI. Bropol 3akoH

HrroToHna 1151 MaTepuagbHON TOUKH.

Tpetnii 3akoH HproToHa

JUISl MaTepUaIbHbIX TOYEK.
3aKOH BCEMUPHOIO TATOTECHHUSI.
Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX
TEl.

N3ydeHnne 3aBUCUMOCTH CHJIBI
YIIPYTOCTH OT AedhopMaIuu; CpaBHEHUE
CUJI TPEHUSI TIOKOSI, KaUECHUS

U CKOJIbYKEHUS.

OOBsicHEHNE HEBECOMOCTH.
[IpoBeieHNE SKCIIEPUMEHTA:
UCCJIeI0BaHUE 3aBUCUMOCTH CHUJI
YIIPYroCcTH, BOZHUKAOIINX

B IIPY’KMHE U PE3UHOBOM 00paslie,
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenne. Bunbl TpeHus (1mokos,
CKOJIBXKCHMS, KAaueHUs ).

Cuia tpenus. Cyxoe TpeHue.
Cuita TpeHus CKOJIBKEHUS U CUIIa
Tpenus nokos. Koapuuuenrt
TpeHus. Cuia COnpOTUBIICHUS
MpU JBYOXKEHUHM Teja B KUIKOCTH
WM Ta3e€.

[TocTynaTenbHOE M BpalaTeIbHOE
JBUKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHIIbI OTHOCUTENBHO OCH
Bpauienus. [limeyo cuibl. YcnoBus
paBHOBECHS TBEPIIOTO TEJIA.
TexHuueckue ycTpoucTBa

U IPaKTUYECKOE TPUMEHEHHUE:
NOAIINITHUKH, IBUOKEHUE
VCKYCCTBEHHBIX CITYTHUKOB

OT uX Jepopmalu; u3ydyeHue
JBHKEHUSI OpycKa M0 HAKJIOHHOMN
MJIOCKOCTH; UCCIICIOBAHUE YCIOBUM
paBHOBECHS TBEPJIOTO TEJIa, UMEIOIIETO
OCh BpAILICHHUS.

OOBsicHeHHEe 0COOEHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUXKCHUS,
CBOOOTHOTO MaJICHUS TEJ, ABUKEHUS
M0 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HreroToHa, 3aK0Ha BCEMUPHOTO TSATOTCHUSI.
OOBsiICHEHHE OCHOBHBIX TIPUHITUTIOB
JEUCTBUS MOAIIUITHUKOB U UX
MPAKTUYECKOTO IPUMEHEHHUSI.
OObsicHeHNE IBMKEHHSI HICKYCCTBEHHBIX
CIIYTHUKOB.

Pemenue pacueTHbIX 3a/1a4 € SIBHO
3aTaHHOM (PU3HUECKON MOJICIIBbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIN TMHAMUKH.

PacrioznaBanne Qpu3anyeckux siBICHUAN
B YU€OHBIX ONBITAX U OKPYKAIOIIEH
YKU3HU: UHEPLHUsI, B3AUMOJICUCTBUE TE.
AHanu3 GU3NYECKHUX MPOIECCOB

U SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHOB
Y TIPUHIIMIIOB: 3aKOH BCEMUPHOI'O
tarorenns, I, II u III 3akonsr HeroToHa,
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IMPHUHOMAIT CYIICPIIO3UIHUKU CUJI, ITPUHIIUIT
PaBHOIIPABHOCTH MHCPLUAJIBbHBIX
CHCTEM OTCUCTA

2.3

3aKOHBI COXpaHEHUS
B MEXaHUKE

NMnynbc MarepuanbHOM TOYKU
(Tenma), cuCTeMbl MaTepUATIbHBIX

TOYCK. HMHyﬂBC CHJIBI U UIBMCHCHHC
HMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HMITYJIbCA. PeaktuBHOE JABHIKCHHUC.

Pabora cribl. MOIITHOCTE CHJIBL.
Kunernueckas sneprus
MaTepuabHON TOUKH. Teopema
00 M3MEHEHUN KMHETUYECKOM
SHEPIumu.

[TorenimanbHast SHEpPrusl.
[ToTeHinanbHas SHEPrus ynpyro
nedopMupoBaHHOM TIPY)KHUHBI.
[ToreHinanbHast SHEPrus Tena
BOJIM3M TOBEPXHOCTH 3E€MIIH.
[loreHnmnanbpHBIE U
HETNOTCHIMAJIbHBIE CHIIBL. CBSI3h
paboTHI HETTOTEHIIUAIBHBIX CHJI
C UBMCHCHUEM MEXaHUYECKOM
SHEPruu CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIuH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHS.

[IpoBeieHNE SKCIIEPUMEHTA: NU3YUEHUE
aOCOJIIOTHO HEYIIPYTOro yaapa

C TIOMOIIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJICIOBAHHE
CBsI3U PaOOTHI CUJIBI C U3MEHEHUEM
MEXaHWYECKOW DHEPruu Telia

Ha MPUMeEPE PACTIKEHUS PE3NHOBOTO
KTyTa.

OreHka a0COMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpEeHUN (HU3UUECKUX
BEJIMYUH.

Pelrenrie pacueTHbIX 3a/1a4 C IBHO
3aIaHHON (PU3HUECKON MOJICIIbIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 GOpMYIN TMHAMUKHU U 3aKOHOB
COXpaHEHHUS.

PelreHne kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YYEHHBIE B pa3jieie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTHU
U (hU3UYECKHUe SIBICHUS.

Onucanne MEXaHUYECKOIO JIBHXKEHUS

C UCIOJIb30BaHHEM (PU3UUECKUX
BEJIMYUH: UMITYJIbC TeJla, KHHETUYECKast
SHEPrusi, NOTeHIMAIbHAs SHEPrUs,
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TexHuueckue yCcTpoucTBa

U IPAKTUYECKOE MPUMEHEHHE:

BOZIOMET, KOIIEP, IIPYKUHHBIN
IIACTOJIET, IBUKCHUE PAKET

MeXaHu4eckas pabora, MeXxaHuuecKas
MOIIHOCTb.

AHanu3 GpU3nYecKux NpoueccoB

Y SBJICHUHU C UCIIOJIB30BaHUEM 3aKOHA
COXpPaHEHUS MEXaHUYECKOW dYHEPIUH,
3aKOHA COXPAHECHMS UMITYJIbCa.
OOBsiCHEHHE OCHOBHBIX MIPUHITUIIOB
JIEUCTBUA U MIPAKTUUYECKOTO
MPUMEHEHHS] TEXHUYECKUX YCTPOMCTB,
TaKuX KakK: BOJAOMET, KOTEP,
IIPY>KUHHBIA ITUCTOJIET.

OOBsicCHEHHUE ABMKEHUS PAKET C OMIOPOM
Ha U3yYEHHbIE (U3NUECKHE BEIUUUHbI
Y 3aKOHBbI MEXAHUKH.

Hcnons30BaHUE IPU NOATOTOBKE
COOOIIIEHU O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUN

ISl TIOMCKA, CTPYKTYPUPOBaHUS,
VHTEPIPETAUUN U TIPEACTABIICHUS
uH(bOpPMAINH, KPUTUYECKUIN aHAIN3
nosiyaaeMoi uHhopmaIun
[IpoBeieHNE KOCBEHHBIX U3MEPEHN,
VICCIICIOBAHNN 3aBUCUMOCTEN
(bU3MYECKUX BEJIMYMH, POBEPKA
MPEJIOKEHHBIX TUTIOTE3

Hroro no pazneny

18
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Pa3nen 3. Mosiekyisipaasi GU3MKa U TEPMOIMHAMHUKA

3.1

OcHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJI0KEHUA

MOJIEK YJISIPHO-KUHETUYECKON
TEOPUU U UX ONBITHOE 00OCHOBaHUE.
bpoyHoBCKO€ nBUXEHHUE.
Huddysus. Xapakrep ABUKEHUS

Y B3aUMOJCHUCTBUS YaCTUIL
BelllecTBa. Mojienu CTpOeHUs ra3os,
YKUJIKOCTEN U TBEPJBIX TEN U
00BSICHEHHE CBOWMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJjesie. Macca

U pa3Mmepsl mosiekys. KonndectBo
BelectBa. [locrossHHas ABoraspo.
TerioBoe paBHOBECHE.
TemmnepaTtypa u ee U3MEpeHHe.
[IIxama Tremneparyp Llenbcus.
Monens ueaasHOTO Ta3a.
OCHOBHOE ypaBHEHHE

MOJIEK YJISIPHO-KUHETHYECKOM
TEOPUU UJICAITBHOTO rasa.
AOcCoIoTHas TeMIiepaTypa Kak Mmepa
CpeaHE KNHETUYECKON SHEPIrUn
TEIUIOBOT'O JBM)KEHUS YaCTHIL rasa.
[Ilkana remnepatyp KenpBuna.
['a30BbIEC 3aKOHBI. YpaBHEHUE
MenneneeBa—Knanenpona.

3akoH [[ansToHa. M3ompoueccsl

IIpoBeneHune s3xkcepuMeHTa:
OIpEeJIETIEHNE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuit 00bemMa KOMHATHI, J1aBIICHUS
Y TeMIIepaTypbl BO3/1yXa B HEW;
HCCIIEIOBAHUE 3aBUCUMOCTH MEXKTY
rapaMeTpamMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Or1eHka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH M3MEpeHUN (HU3NIECKUX
BEJINYMH.

OObsicHeHNEe OCHOBHBIX TPUHITUIIOB
JeUCTBUI TepMoOMeTpa 1 OapomeTpa

U YCJIOBHI X 6€30I1acCHOTO
WCIIOJIb30BAaHMS B MIOBCEIHEBHOMN
KU3HH.

Pacnio3naBanue pu3HMYECKUX SBJICHUI

B YY€OHBIX OTBITAX U OKPYKAIOIICH
xu3HU: Tuddy3usi, O pOyHOBCKOE
JBUKECHHE.

OrnurcaHne TEIIOBbIX SBJICHUM

C UCIIOJIb30BaHHEM (PU3UUECKUX
BEJIMYMH: JIaBJIICHHE ra3a, TeMIepaTrypa,
CpeaHsIsl KHHETUYECKas YHEPrus
XA0TUYECKOT O IBUKEHUS MOJIEKYII,
CpeAHEKBaJpaTU4YHasi CKOPOCTh
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B U/ICAJIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEII[ECTBA.
I'paduueckoe npeacrasienue
U30MPOLECCOB: U30TEpPMaA, U30X0Pa,
u3obapa.

Texauueckue ycTponcTBa

Y TIPAKTUYECKOE MPUMECHECHHE:
TepMOMETp, OapomMeTp

MOJIEKYIL.

AHanu3 GpU3nYeCKux NpoueccoB

U ABJICHUH c ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKOU YHEPIUU TEILUIOBOIO
JIBIDKCHUSI MOJIEKYJT ¢ a0COIOTHOM
TeMIEepaTypOu.

Penrenne pacueTHbIX 3a/1a4 C IBHO
3aIaHHON (PUBHYECKON MOJIEIIbIO

C UCIIOJIb30BAHHEM OCHOBHBIX
nosioxkenuit MKT, 3akoHOB U hopmyn
MOJIEKYISIPHOU (PU3UKH.

Pa6ora B rpynnax npu njiaHUpOBaHUH,
IIPOBEICHUU U UHTEPIIPETALUN
pPE3yIbTATOB OIBITOB U aHAIN3E
JOTIOJIHUTEIIbHBIX UCTOYHUKOB
nH(popMaum 1o TemMe

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepMonrHamMuueckasi CUCTEMA.
BHyTpeHHss sHEPrUs
TEPMOJUHAMUYECKON CUCTEMBI

1 CII0co0BI €€ U3MEHCHUS.
KonudecTBo TemnoTel 1 padora.
BHyTpeHHsIs1 SHEPrUsi 0THOATOMHOTO
HAeaIbHOro rasa. Bumisl
TEIUIONEPEAYM: TEIJIONPOBOIHOCTb,
KOHBEKIIUS, U3JIy4YCHUE. Y JelIbHas
TEIIOEMKOCTh BEII[ECTBA.

[IpoBeneHue sKcIepUMEHTa: U3MEPEHHE
yIAETBHOM TEeTTIOEMKOCTH BEIECTRA.
OneHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN N3MepeHN (PU3NIECKUX
BEJINYUH.

N3ydyenue mojieneit mapoBoi TypOUHBI,
JIBUTaTelisi BHYTPEHHETO CrOpaHus,
PEAKTUBHOTO JIBUTATEJIS.

OOBsicHeHHE TPUHIUIIOB JEUCTBUS

U yCJIOBUN 0€30MaCHOTO UCTOb30BaHUS
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KommuecTBO TEMIOTHI

IIpU TEIUIONEepeaaye.

ITonsarue 06 aguadbaTHOM
npouecce. Ilepblil 3aK0H
TEPMOJIMHAMUKH.

[IprMmeHeHue repBoro 3akoHa
TEPMOJMHAMUKHU K U30IPOIIECCaM.
I'paduueckas naTepnpeTaus
paboThl raza.

Brtopoii 3ak0oH TepMOIUHAMUKH.
HeobpatumocTs mporieccon

B IIPUPOJIEC.

TerutoBeie MamvHbL. [IpuHIATIBL
JIEMCTBHUS TEIUIOBBIX MAaIIIMH.
[IpeoOpazoBanus 3HEPruu

B TEIIJIOBBIX MalllMHAX.
KoadpunmenT none3Horo aencTus
TEIUIOBOM MaIllWHBI.

Hukn Kapuo u ero ko3¢ punmeHT
MOJIC3HOTO JICHCTBUS.
DKOJOTUYECKUE MTPOOIEMBI
TETUIOAPHEPIeTUKHU.

TexHuyeckue ycTporucTBa

U MPAKTUYECKOE MMPUMEHEHHUE:
JIBUTATEIb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJIOJUIBHUK,
KOHJIUITHOHED

B IIOBCEJHEBHOM JKU3HU JBUTATEIIS
BHYTPEHHET' 0 CropaHus, ObITOBOTO
XOJIOAUIIbHUKA, KOHIUITMOHEPA.
Omnuncanye CBOMCTB TeJl U TEIJIOBBIX
SIBJICHUH C MCIIOJIb30BAHUEM
(buU3MYeCKUX BEJIMUMH: TaBJICHUE Ta3a,
TeMnepaTrypa, KOJIM4eCTBO TEIUIOTHI,
BHYTPEHHSISI DHEPrus, padoTa rasa.
Peluienue pacueTHbIX 3a/1a4 C SIBHO
3aIaHHON (PUBHYECKON MOJICIIbIO

C MCIOJb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMYyIT MOJIEKYJISIPHON (DU3UKHU

1 TEPMOJUHAMHUKH.

Pemenune xauecTBEeHHBIX 3a/1a4

C ONOPOM Ha U3YYEHHBIC B pa3Jieiie
«MonekynsipHas pusuka

Y TEPMOJAVMHAMHKA» 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUCCKHE
SIBJICHHS.

Pabota B rpynmnax npu aHaiauze
JIOTIOJIHUTEJIbHBIX HCTOUYHUKOB
uH(pOpMAIIIH TI0 TEME
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3.3

ArperarHsle
COCTOSIHUS BEILECTBA.
@da30BbIe ITEPEXOABI

[TapooOpa3oBaHue U KOHACHCAIIUS.
Hcnapenue u kuneHue.
AOCOIOTHAS U OTHOCHUTEJIbHAS
BJIAJKHOCTB BO3Ayxa. HacelieHHbI1
nap. Y iejbHas TeIiora
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIEepaTypbl KUTIEHUS OT AaBJICHUS.
Tsepnoe teno. Kpucrammueckue
u aMopdHBIe Tesa. AHU30TPOIHS
CBOWCTB KpUCTAJUIOB. JKuakue
kpuctamibl. COBpeMEHHbIE
Marepuaisl. [lnaBnenne

U KpUcCTalM3anus. Y AenbHas
TeruioTa ruiaBieHus. CyOmumanus.
VYpaBHeHUE TEIIOBOro OajiaHca.
TexHuueckue ycTpoucTBa

U IIPAKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTHH
IIOJIyYEHHS] COBPEMEHHBIX
MaTEepUAJIOB, B TOM YHCIIE
HaHOMATEPHUAJOB,

Y HAHOTEXHOJIOTUHU

[IpoBeieHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIBHOW BIAXHOCTH BO31YyXa.
OrneHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenue cBOMCTB HACHIIIICHHBIX
MapoB, CIOCOO0B U3MEPEHUs
BJIQYKHOCTH.

HaOnronenue kuneuus

MIpY MMOHW>KEHHOM J1aBJICHUH,
HarpeBaHus U TIaBJICHUS
KPUCTAJUIMYE€CKOTO BEIIIECTBA.
OObsicHEeHNE TPUHILIUIIOB JEHCTBUS

U YCJIOBHI 0€30MacHOTr0 UCTIOIb30BaAHUS
B [TIOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaJOPUMETpA.

N3ydeHne TeXHOJIOTUI MOTYyYEHUS
COBPEMEHHBIX MaTEPUAIOB, B TOM YHUCJIE
HAaHOMAaTEepHUasoB.

Pemienue pacueTHbIX 3a/1a4 C SIBHO
3aTaHHON (PU3HYECKON MOJICIIBIO

C MCIIOJIb30BAHUEM YPABHEHHS
TEIJIOBOTO OajaHca.

Pemienne kauyeCTBEHHBIX 3a/1a4

C ONIOPOW HA U3YYEHHBIEC 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
ABJICHUS TIO TEME.
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Pacno3naBanue (pu3nueCcKux sIBICHUN
B YYEOHBIX ONbBITaX U OKPYKAIOIIEH
KU3HU: AepopManus TBEPABIX T,
HarpeBaHUE U OXJIaXICHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U ()OPMYII MOJIEKYJISIPHOM
(bu3MKH.

Hcnonp3zoBanne MHYOPMALIMOHHBIX
TEXHOJIOTUH IS ITOUCKa,
CTPYKTYPUPOBAaHUsI, HHTEPIPETALIUU
U IIpeCTaBICHUs] HHPOpPMALMK NIPH
HOJTrOTOBKE COOOIIEHUI O IPUMEHEHNN
3aKOHOB MOJIEKYJISIPHON (PU3HUKH

Y TEPMOAVHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazneny 24
Pa3nen 4. DiekrpoiuHaMuKa
4.1 | DnekTpocTaThka 10 DnekTpuszauus Teil. Jiektpudyeckuil | [IpoBeaeHue skcnepuMeHnTa: U3MEepeHHe

3apsA. JlBa BUIa SJIEKTPUUECKUX
3apsaoB. [IpoBonHMKY,
JIUBJICKTPUKU U MOJYIIPOBOAHUKMU.
3aKOH COXpaHEHHUS INEKTPUUYECKOTrO
3apsga.

BzaumopeiicTBue 3apsaoB. 3aKOH
Kynona. ToueuyHbIN 3JIEKTPUUECKUN
3apsig. DIEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka abCOIOTHBIX U OTHOCUTEIBbHBIX
MOTPEIIHOCTEN N3MEepeHNN (PU3NIECKUX
BEJINYMH.

N3yuenune npuHIUIIOB AEUCTBUS
AIEKTPOCKONA, 3JIEKTPOMETPA,
KOHJIEHCATOpa.

N3yueHue npuHIUIIOB AEHCTBUS
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HanpsikeHHOCTB 371€KTPUYECKOr 0
nosit. IIpyuHnun cynepno3uuuu
AJIEKTPUUYECKUX MoJen. JInnnumn
HaIMPSXKEHHOCTH JIEKTPUUECKOTO
TIOJISL.

PaGota cuit aekTpocTaTH4ecKoro
nons. [lorennuman. PasHocts
noteHuuanoB. [I[poBogHuKY 1
JADJICKTPUKU B
AIEKTPOCTATUYECKOM MOJIE.
Jlusnextpuyeckasi MPOHUIAEMOCTb.
OnektpoeMkocTb. KonneHcarop.
DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpa.
TexHuueckue ycTpoucTBa

Y [IPAKTUYECKOE ITPUMEHECHHUE:
AIEKTPOCKOII, 3JIEKTPOMETP,
AIEKTPOCTATUYECKAS 3aILUTA,
3a3eMJIEHHE AJIEKTPOIpUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN
arnrmapar, CTpyWHbIA IPUHTEP

U YCJIOBH 0€30MacHOr0 NPUMEHEHUs
B IIPAKTUYECKOM JKU3HU,
KOMMPOBAJIBHOIO amnmapara, CTpyWHOTO
MIPUHTEpA.

PaccMmoTpenue pusnyeckux o
CHOBAHUM 3JIEKTPOCTATUYECKOU
3alIUThI U 3a3€MJICHUS
AIEKTPONPUOOPOB.

Pelienue pacueTHbIX 3a/1a4 C SIBHO
3aIaHHON (PUBHYECKON MOJICIIBbIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (GOPMYIT PIEKTPOCTATUKH.

PelreHne kauecTBEHHBIX 3a/1a4

C OMOPOI HAa U3YYECHHBIE 3aAKOHBI,
3aKOHOMEPHOCTHU U (pu3mdeckue
SBJICHUS JIEKTPOCTATUKHU.
Pacno3naBanue pu3NMYECKUX SBJICHUI
B YY€OHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: DJIEKTPU3ALMS TEN,
B3aMMOJICHCTBUE 3apsS 0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (HhOpM Y
DIEKTPOCTATUKH.

Onurcanne N3y4eHHbIX CBOMCTB
BEILIECTBA U JJIEKTPUUECKUX SIBJICHUN

C UCIOJIb30BaHHEM (PU3UUECKUX
BEJIMYUH: JICKTPUUECKUH 3apsi,
HaINpPsXKEHHOCTD JJIEKTPUYECKOTO OIS,
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MOTEHIIMAJI, Pa3HOCTh MOTEHLHAJIOB,
AIEKTPOEMKOCTb.

Ananu3 GpU3nYeCcCKux NpoLeccoB

Y SBJICHUU C UCIIOJIb30BaHUEM
(bU3HYECKUX 3aKOHOB: 3aKOHA
COXPAHEHHMSI DJIEKTPUUYECKOT0 3aps/ia,
3akoHa Kynona.

PaGota B rpynnax npu aHanuze
JOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(GOPMAIIMK U TIOJITOTOBKE COOOIIEHUM
O MPOSIBJICHUH 3aKOHOB JIEKTPOCTATUKU
B OKpYXalolel *KU3HU U MPUMEHEHUH
UX B TEXHUKE

4.2

IHocTodHHBIN

C-)JIGKTpI/I‘-IG:CKI/Iﬁ TOK.

Toku B pa3nuuHbIX
cpenax

12

DIJIEKTPUUECKUM TOK. Y CIIOBUS
CYILLECTBOBAHUS JJIEKTPUUYECKOTO
Toka. Mcrounuku Toka. Cuna Toka.
[TocTOSIHHBIN TOK.

Hanpsoxenue.

3akon OMa 1l yyacTKa LernH.
DIEKTPUUECKOE COMPOTUBIICHHUE.

VY 1eJIbHOE CONPOTUBIIEHUE
BemiecTBa. [lociaenoBarenpHoe,
napajuieJIbHOE, CMEIIaHHOE
COEMHEHUE MMPOBOIHUKOB.

Pabora snexTpuyeckoro Toka.
3akoH J[xxoymnsa—JIenia. MontHocTh
AIEKTPUYECKOrO TOKA.

[IpoBeneHre FKCTIEpUMEHTA: U3yUEHUE
CMEIIaHHOTO COEANHEHHS PE3UCTOPOB;
u3Mmepenue J/]C uctouHuka Toka v €ro
BHYTPEHHET' 0 COIPOTUBIICHNUS;
HaOJII0/ICHHUE JICKTPOIIHN3A.

Ornenka aOCOMOTHBIX U OTHOCUTEIILHBIX
MOTPEIIHOCTEN M3MEpPEHUN (HU3UIECKUX
BEJIMYMH.

OOBsicCHEHHE TIPUHIUIIOB JE€HCTBUS

U yCJIOBHM 0€30MacHOT0 MPUMEHEHUS
amIepMeTpa, BOJIbTMETPa, PeocTaTa,
HCTOYHUKOB TOKA,
DIIEKTPOHATPEBATEIBHBIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIEKTpOABWKYIIAsl CUJIA U
BHYTPEHHEE COMPOTUBIICHUE
MCTOYHMKA TOKA. 3aKoH OMa

JUTSl TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpOHHAas MPOBOJAUMOCTD
TBEPJbIX METAJIJIOB. 3aBUCUMOCTD
COINPOTHUBJICHUS] METAILJIOB

OT TEMIIepaTyphl.
CBepxXnpoBOAUMOCTb.
DNEKTPUYECKU TOK B BaKyyMe.
CBoiicTBa 27€KTPOHHBIX YYKOB.
[TonynpoBoguuku. CobcTBEHHAs
U IIpUMECHasi MPOBOJUMOCTD
HOJyIpOBOAHUKOB. CBOWCTBA
p—n-mepexoja.
[TonynpoBOHUKOBBIE PUOOPHI.
DJeKTpUYeCKuil TOK B pacTBOpax
Y pacIliaBax 3JIEKTPOJIUTOB.

3J’I€KTpOJ'IHTHLIeCKa$I Jucconuanms.

DIEKTPOIn3.
DJIEKTPUUYECKUM TOK B razax.
CamocCTOSATENbHBINA U
HECAMOCTOSITEJIBHBIN pa3psi.
Mounus. [1nazma.
TexHuueckue ycTporucTBa

TEPMOMETpPA COMTPOTUBIICHHUS,
BAKYYMHOI'O AMOJAA, TEPMUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBAHUKHU.

Pemienue pacueTHbIX 3a/1a4 C SIBHO
3aIaHHON (PUBHYECKON MOJICIIbIO

C MCIOJb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyi TeMbl «[1oCTOSTHHBIM
DIIEKTPUYECKUHN TOK».

Pacnio3naBanue ¢pu3n4ecKux sBICHUN
B YU€OHBIX OMBITAX U OKPYKAIOIIEH
KU3HU: DJICKTPUUECKasi TPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
Mar"HuTHoOE JeHCTBHUS TOKA.

AHanIM3 3JIEKTPUUYECKUX SABJICHUM

Y MPOIIECCOB B LIETSIX MTOCTOSSHHOTO
TOKA C MCIIOJIb30BAHUEM 3aKOHOB:
3akoH Oma, 3aKOHOMEPHOCTHU
MOCJIEI0OBATEILHOTO U TIapaslIeIbHOTO
COEJIUHEHHUS POBOJHUKOB, 3aKOH
xoynsa-Jlenua.

Onucanve N3y4eHHbBIX CBOMCTB
BEIIECTB U JICKTPUYECKUX SABJICHUN

C MCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JICKTPUYECCKUI 3apsjl, CHIIa
TOKa, JJICKTPUYECKOE HANPSIKEHHUE,
AJIEKTPUUYECKOE COMPOTUBJICHHUE,
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U IPAKTUYECKOE MPUMEHEHHE:
aMIIEpMETp, BOJILTMETP, PEOCTAT,
UCTOYHUKH TOKA,
AJIEKTPOHArpeBaTesIbHbIE TPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBJICHHUS,
BaKyyMHBIN 1O0J1, TEPMUCTOPHI

U (GOTOPE3UCTOPHI,
NOJIYTIPOBOAHUKOBBIN U0/,
rajibBaHuKa

pa3zHocTh noteHnuanos, IJC, padota
TOKa, MOIITHOCTH TOKa.
Hcnonws3oBanue nHOOPMaAIMOHHBIX
TEXHOJIOTMM JJIs1 TOMCKA,
CTPYKTYPUPOBAHUS, UHTEPHPETALUN
U TIpeICTaBICHUST UHPOPMAIIIU

MIPU TIOATOTOBKE COOOIICHUHN

O IPUMEHEHUHU 3aKOHOB MTOCTOSHHOTO
TOKa B TEXHHUKE U TEXHOJIOTHAX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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11 KJIACC

HanmenoBanune
No KomuuecTBo OCHOBHEBIE BUBI I€ATEILHOCTA
pa3zielioB U TeM [IporpamMmmHoe conepkaHue
n/n 4acoB oOyJaromuxcs
y4eOHOTro peIMeTa
Paznen 1. DaekrpoiuHaMuKa
1.1 | MarguTtHoOE€ 110JI€E. 11 ITocTossHHBIE MATHUTEIL. [IpoBeaeHne SKCTIEPUMEHTA: U3YUCHHE

DJIeKTpOMarHuTHas
WHTYKITUS

BzaumojeiicTBre TOCTOSTHHBIX
MarHuToB. MarauTHoeE IoJe.
BekTop MarauTHOM MHAYKIIUU.
[Tpuniun cyneprno3uuuun
MarHUTHBIX noJieH. JInaun
MarHuTHOW MHAYKUMU. KapTuHa
JIMHUW MarHUTHOW UHIYKIIUH TIOJIS
MMOCTOSIHHBIX MarHuTOB.
MarsurtHoe 1oJie mpOBOJHUKA

¢ TokoM. KapTuHa JIMHWI MHAYKIHT
MarHuTHOIO II0JISI JJIMHHOTO
MIPSAMOrO MTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOJHUKA, KATYIIKHU
¢ TokoM. OnbIT Dpcrena.
BzaumonericTBrE TPOBOIHUKOB

C TOKOM.

Cuna Amnepa, ee MOAY/b

Y HaIlpaBJICHHUE.

Cuna JlopeHia, ee MOAyJb

Y HanpasjeHue. J[Brmxenue
3apsSHKEHHOM YaCTHIIbI

MAarHUTHOTO TOJIsi KATYIIKH C TOKOM;
MCCIIEJIOBAHUE JIEVCTBUS TOCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
WCCIIEJIOBAHUE SIBJICHUS
AIEKTPOMArHUTHON MHIYKIIUU.

OreHka a0CONIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpPEHUN (HU3MUECKUX
BEJINYUH.

OObsicHEeHNE MPUHILIUIIOB JEHCTBUS

U YCJIOBHI 0€30MacHOr0 MPUMEHEHHUS
MOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUTOB, 3JIEKTPOJIBUTATENS,
YCKOPHUTENEH 3JIEMEHTAPHBIX YACTHII,
VHJYKIIAOHHOM II€YH.

Pemenue pacueTHbIX 3a1a4

Ha IpUMeHEeHHE (GOPMYIT TEMBI
«MarauTHoe noje. DIeKTpOMarHuTHas
WUHYKIHS.

PelreHne kauecTBEHHBIX 3a/1a4

C ONIOPOM HA U3YYEHHBIEC 3AKOHBI,
3aKOHOMEPHOCTU U (PU3UUECKHE
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B OJJHOPOJIHOM MAarHUTHOM MOJIE.
Pabota cunsl Jlopenna.

SIBiIeHME DIEKTPOMArHUTHOU
nHaykuuu. [Torok BekTopa
MarHUTHOW UHIYKIIVH.
DIIEKTPOABUKYIIAS CUJIA UHAYKIAH.
3aKOH AIEKTPOMArHuTHOM
uaaykuuu dapanes.

BuxpeBoe anekTpruieckoe moie.
DIIEKTPOABMIKYIIAS CUJIA UHAYKIIUU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYNATEJIbHO B OTHOPOTHOM
MarHUTHOM IIOJI€E.

[IpaBuiio Jlenua.

NunykTuBHOCTH. fIBIICHUE
CaMOMHAYKUUU. DNEKTPOIBUKYILIAS
cuJIa CaMOMH YKIIHH.

DHeprus MarHUTHOTO MOJI KaTyILIKU
C TOKOM.

DIEKTPOMAarHuTHOE TOJE.
TexHuueckue ycTporucTBa

Y [IPAKTUYECKOE NTPUMEHEHHUE:
MOCTOSIHHBIE MArHUTHI,
AJIIEKTPOMArHUTHI,
DIEKTPOABUIATEND, YCKOPUTEIIH
AJIEMEHTaPHBIX YaCTHII,
WHJYKIIMOHHAS MeYb

SIBJICHUS TeMbI «MardauTHOE MOJIE.
DJIEKTpOMarHuTHasi UHAYKIHAS».
OmnpezeneHue HaMpaBiIeHUsI BEKTOpa
WHYKIIMA MAarHUTHOTO TIOJISI
MIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa
u cuisl JlopeHna.

Pacno3naBanue pu3nMUeCKUX SBJICHUI
B Y4€OHBIX OMBITaX U OKPYKAIOIIEH
JKM3HU: B3aUMOJCHCTBHE MarHuTOB,
AIIEKTPOMATrHUTHAS UHTYKITHS,
JIeliCTBHE MAarHUTHOTO IT0JIA Ha
MIPOBOJTHUK C TOKOM U JIBHIKYIITHICS
3aps.

AHanu3 3JIEKTPOMAarHUTHBIX SIBIICHU I
C MCIOJB30BaHHUEM 3aKOHA
AJIEKTPOMArHUTHOM UHAYKIIUH.
Onucanve N3y4eHHbIX CBOMCTB
BEIIIECTB U JICKTPOMArHUTHBIX
SIBIICHUH C MCIIOJIb30BaHUEM
(bU3UYECKUX BEJIMYWH: HHIYKITUS
MarHUTHOTO TOJIs, cujia AMmepa, cuja
Jlopennia, ”HAYKTUBHOCTD KaTYIIIKH,
SHEPrus JIEKTPUUECKOr0 U MAarHUTHOTO
oIk

Hroro no pazneny

11
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Pa3geua 2. Kote0anusa v BOJIHBI

2.1

Mexaunueckue
Y 3JIEKTPOMAarHUTHBIE
KoJicOaHusg

KonebarenpHas cucrema.
CB0OOIHBIE MEXaHUYECKHUE
kosneOanud. I'apmonnueckue
kosnebanus. [lepuon, yacrtora,
aMIuTuTya u ¢asza KonebaHui.
[IpyXVHHBIN MasITHUK.
MaremaTu4eCcKuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuii. [IpeBparenre sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CBO0OO/IHBIE 2JIEKTPOMArHUTHbBIE
KoJie0aHUs B UJI€aTbHOM
KoJIe0aTeTbHOM KOHTYpe. AHAJIOTHUS
MEXKIy MEXaHUYECKUMU U

QJICKTPOMAIrHUTHBIMHU KOJIEOAHUSIMU.

®opmyna ToMmcona. 3akoH
COXpAHEHUS PHEPIUHU B UACATHLHOM
KoJIe0aTeTbHOM KOHTYPE.
[IpencraBieHue o 3aTyXarOIrX
KojeOaHusx. BeIHYXIeHHbBIE
MEXaHWYECKHEe KoJicOaHus.
Pe3onanc. BeiHyX€HHBIE
AJIEKTPOMATrHUTHBIE KOJIeOaHN .
[lepeMeHHBIN TOK.

CunyconganpHbll IEPEMEHHBIN TOK.

HccnenoBanue napameTrpos
K0J1e0aTeNbHOM CUCTEMBI — NIEPUO/A,
YaCTOThI, aMIUTUTYABI U (Pa3bl
Kosie0aHui (IPyKUHHBIH

W/UIU MaTeMaTUUYECKUM MasSTHHK).
HabroneHne 3aTyxaronmx KojaeOaHui.
HccnenoBanue CBOMCTB BBIH YKIE€HHBIX
KoJIeOaHMiA.

Ha6mronenue pesonanca.

[IpoBeneHune s3KkcIEpuMEHTA:
HCCJIeI0BaHNE 3aBUCUMOCTH TIEPHO/Ia
MaJIbIX KoJIeOaHHM Tpy3a HA HUTU

OT JIJIMHBI HUTU U MAcCChI TPYy3a;
HCCIIEIOBAaHNE IEPEMEHHOTO TOKa

B IIETIM U3 TTOCIIE0BATEIIHLHO
COCMHEHHBIX KOHJEHCATOPpa, KaTyIIKH
U pe3ucTopa.

OreHKa aOCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN M3MEpeHUN (HU3HIECKUX
BEJINYMH.

OOBsICHEHHE TIPUHITUIIOB JSHCTBUS

1 yCJIOBUM 0€30I1acHOTO MPUMEHEHUS
AJIEKTPUUECKOr0 3BOHKA, T€HEpaTopa
MIEPEMEHHOTO TOKA, JIMHUMN
3JIEKTpoIrepeaay.

Pemrenue pacueTHBIX 3a71a4 C SIBHO
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MoIHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYZHOE U IEUCTBYIOLIEE

SHAYCHHUC CUJIbI TOKA W HAIIPAKCHUA.

Tpancdopmarop. [IpousBoactso,
nepenaya u norpediaeHue
3JIEKTPUYECKOU YHEPIUU.
DKOJIOTHYECKHUE PUCKHU

IMpH MPOU3BOACTBC 3JICKTPOIHCPIUU.

KynbTypa ucnonbs3oBanus
3JIEKTPOIHEPTUU B TTOBCEAHEBHOM
KU3ZHU.

TexHu4yeckue ycTpomcTBa

Y [IPAKTUYECKOE ITPUMEHEHHUE:
3JIEKTPUYECKUM 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JTUHUU
3JIEKTpoIiepesad

3aIaHHON (PU3HUECKON MOJIEIBIO

C MCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYyJI, OITUCHIBAIOIITUX
MEXaHHYECKHUE U DJICKTPOMAarHUTHBIE
KoJ1eOaHus.

Onucanne MEXaHMIECKUX

U DJICKTPOMArHUTHBIX KOJIeOaHUN

C UCTIOJIb30BaHUEM (PU3HUCCKHUX
BEJIMYMH: TICPUOJI M YaCTOTA
KoseOaHuii, aMIuTya u gasa
KOJICOaHWIA, 3aps/] ¥ CHJIa TOKa

B TAPMOHUYCCKUX 3JICKTPOMArHATHBIX
KOJIeOaHUSX.

Perienne kauecTBEHHBIX 3a/1a4

C OTOPOIi HA N3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTIHCHIBAIOIIHE
MEXaHUICCKUE U IJICKTPOMArHUTHBIC
KoseOaHus.

PaGora B rpynmax npu rjiaHUpOBaHUH,
MPOBEJICHUY U WHTEPIPETAIIUN
PE3yNIbTATOB OMBITOB, U AHAJIHM3E
JOTIOJTHUTENIbHBIX UCTOYHUKOB
uHpOPMAIINH TI0 TEME

2.2

Mexaanueckue
Y 3JICKTPOMAarHUTHBIC
BOJTHBI

MexaHnueckue BOIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocCTh pacrnpoCcTpaHEHUs

U JuiHa BoiHbL. [lonepeunsie

N3yuenue o0pa3zoBaHus

U PacIpOCTPaHEHHUS MTONEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Ha6ntonenue orpaxeHust
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Y IIPOJIOJIBbHBIE BOJIHBI.
WNuTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3ByK. CkOpOCTh 3ByKa. I poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.
VYcoBus U3ny4yeHus
3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauus BekTopos E, B,

V B 3JIEKTPOMAarHuTHOM BOJIHE.
CBoiicTBa IEKTPOMArHUTHHIX BOJIH:
OTpa)K€HUeE, MPEJIOMIIEHUE,
noJsipu3anus, Judpaxus,
uHTepdepenuus. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkasa JIeKTPOMarHUTHBIX BOJIH.
IIpumeHeHne AIEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUIMITBI paHOCBSI3H

U TeneBueHus. Paqnonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKPYXaIOIIEH CPeIbl.

TexHuyeckue ycTporucTBa

Y IPAKTUYECKOE NPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3ByKOBasl TMarHOCTHKA

B TEXHUKE U MEIULMHE, pajap,

U TIpEeJIOMJICHUS, THTEPPEPEHIIUN

U qudpakuu MEXaHUYECKUX BOJH.
Ha6mtoneHue cBsizu TpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUTUTYI0M

Y 4aCTOTOMU KoJieOaHH, 3BYKOBOT'O
pe30HaHca.

HccnenoBanune CBONUCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeJIOMJICHUE, TOJISIPU3AIIuS,
nudpakuus, UHTephepeHIIus.
N3ydenne yciaoBUM U3ITyYECHUS
AIIEKTPOMArHUTHBIX BOJTH, B3AUMHOMN
opueHTanuu BeKTopoB E, B, v

B 3JIEKTPOMAarHUTHOM BOJIHE.
N3ydyeHne npuMeHEeHuUs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OObsicHEHNE PUHIIUTIOB JEHCTBUS

U YCJIOBHI 0€30MacHOTr0 MPUMEHEHHUS
MY3bIKAJIbHBIX HHCTPYMEHTOB,
YIIbTPa3BYKOBOU NHArHOCTUKHU

B TEXHUKE U MEIULIMHE, pajapa,
paguonprueMHuKa, TEIeBU30Pa,
aHTeHHbI, Tenedona, CBY-neun.
Pelienre pacueTHBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOI HA U3YUYECHHbIEC 3aKOHbI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOIINE
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paguonpUeMHUK, TEJIEBU30D,
aHTeHHa, tenedon, CBU-neun

pacrnpoCTpaHEHNE MEXaHUUECKHUX
Y 3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonr3zoBanune nHOOPMAIIMOHHBIX
TEXHOJIOTUM JJIs TIOMCKA,
CTPYKTYPUPOBAHUS, HHTEPHPETALUN

U TIpeICTaBICHUSI UHPOPMAIITU

MIPU TIOJITOTOBKE COOOIICHUHN

00 KCIOJIH30BAHUU AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyacTue B ITMCKYCCHUU

00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKPYKAIOLIEN Cpebl.

PaGota B rpynmnax npu riaHUpOBaHUH,
IIPOBEJCHUHU U UHTEPIPETALUU
PEe3yJIbTaTOB OIIBITOB U AHAJIN3E
JIOITOJTHUTEIIbHBIX NCTOYHUKOB
uH(popMauu 1o TemMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsiMoJIMHEHOE paCIPOCTPAHEHUE
CBeTa B OJHOPOJHOM cpexe. Jlyu
cBeTa. TOYeUHbI HICTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoenune
M300pakeHuM B IJIOCKOM 3€pKalie.
[Ipenomnenue cBeta. 3aKOHbI
MpeIoMIICHUS cBeTa. AOCOTIOTHBIM
nokaszaresb npenomiieHus. [lonHoe

N3ydeHne ABICHUS MOJHOTO
BHYTPEHHETO OTPAYXKEHUS, €TI0
IIPUMEHEHHS B CBETOBOJIE.

N3yuenue mMozene MUKpPOCKOIIa,
TEJIECKOIIA.

[TonydeHnue cnekTpa ¢ TOMOUIBIO
MPU3MbI U TUPPAKIUOHHON PEIIETKH.
N3mepenne nokazarens NpeaoMIICHHS
CTEKJIA.

HccnegoBanue cBOMCTB M300paXKeHUI
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BHYTPEHHEE OTPaKCHHUE.
[IpenenbHbIN yroi moaHoro
BHYTPEHHET'O OTPaKEHUS.
Hucnepcus ceeta. ClIOXHBIN cOCTaB
oenoro ceeta. LlperT.

Coluparoiyue 1 paccenBaroIIne
nvH3bl. ToHkas nuH3a. @oKycHOe
pacCTOsSTHUE U ONITUYECKas CHJIa
TOHKOM JINH3BIL. [locTpoeHue
n300paXkeHni B COOMpAIOIINX

U pacceuBaronux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYCHHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl TpUMEHUMOCTH
r€OMETPUUYECKON ONTHKHU.

Bonnosas ontuka. Matepdepenius
cBera. KorepeHTHbIE HCTOYHUKM.
YcnoBus HAOIIOIEHUS

MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHHKOB.

Hudpakuus cseta. {udpaknronnas
penietka. YcioBue HaOIIOAEHUS
[JIaBHBIX MAaKCUMYMOB MPH MaICHUU
MOHOXPOMAaTHUYECKOTO CBETA

Ha JU(PaKIIMOHHYIO PEUIETKY.

B JIMH3aX.

OOBsiCHEHHE IPUHITUTIOB JEHCTBUS

U YCJIOBHI 0€30MacHOr0 MPUMEHEHUS
OYKOB, JYIbI, poTOANIapara,
MPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIA, TEJIECKOMa, BOJOKOHHOU
ONTHKH, TUPPAKITUOHHON PEIIETKH,
MOJIIPOUAA.

Pelienue pacueTHbIX 3a/1a4 C SIBHO
3aIaHHON (PUBHYECKON MOJICIIbIO

C UCTOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJ T€OMETPUUECKOM
ONTHKHU.

[TocTpoenue u onvcanue W300pakeHUs,
CO37aBa€MOr0 IJIOCKHUM 3€pKaJIOM,
TOHKOW JINH30MU.

Paccmotpenue npenenos
MIPUMEHUMOCTH T€OMETPUUECKOI
ONTHKHU.

PacrioznaBanne Qpu3anyeckux sBICHUAN
B OIIBITAX U OKPYXKAIOLIEH KU3HMU:
MPSIMOJIMHENHOE PaCIPOCTPAHEHUE
CBETAa, OTPAXKECHUE, NPEIIOMIICHHE,
uHTephepeHuns, Auppakius

U TIOJISIpU3alusl CBETa, JUCTIEPCHUs
CBETA.
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[Tomapuzanus ceera.

TexHuyeckue ycTporucTBa

Y IIPAaKTUYECKOE TPUMEHEHHUE:
OUKH, JIymna, (hoToanmnapar,
MIPOEKUUOHHBIN ammapar,
MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS pEUIETKA,
HOJIIPOU L

N3ydyenue ycinoBuii HaOIIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(HEPECHITMOHHON KapTHHE
OT JIBYX CUH()a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VYcnoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB TpH TMaJICHUH
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU(PaKITMOHHYIO PEIIETKY.
AHaJIM3 ONTHUYECKUX SBJICHUM

C MCTIOJIb30BaHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHEHHOTO pacTIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TIPEJIOMJICHHSI CBETA.
Onucanue onTUYECKUX SIBJICHUN

C UCTIOJIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: (POKYCHOE PACCTOSHHE

Y ONTHUYECKAs CUJIA JTIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI crienMAJIbHOM TEOPUHU OTHOCUTEIbHOCTH (Has1ee — CTO)

3.1

OCHOBBI clIEIIHAIBHON
TEOPUH
OTHOCHUTEJILHOCTH

4

['paHu1Ibl MPUMEHUMOCTH
KJIACCUUYECKON MEXaHUKH.
[locTynaTel ciennaabHOM TEOPUH
OTHOCHUTEIBHOCTH: NHBAPUAHTHOCTH
MOJ1yJII CKOPOCTH CBETA B BAKyyMme,
MPUHIUAT OTHOCUTEJILHOCTH
OHHINITEHA.

Pemenne xauecTBeHHBIX 33724

C OIOPOM HA U3YYECHHBIC TTOCTYJIATHI
CTO.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTHM JIJIS TIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
Y TIpeJicTaBiIeHUs nHpopMaIuu
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OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJIEHNE
BPEMEHH U COKPAILICHUE JJINHBI.
DOHeprus U UMIYJIbC
PENSITUBUCTCKON YaCTHULIBI.
CBs13b Macchl C DHEPrUe

Y UMITYJIbCOM PEJIAITUBUCTCKOM
YaCTULBI. DHEPTUs MOKOS

MpU OATOTOBKE COOOIIICHUI
O IPaHMIIAX TPUMEHUMOCTH

KJJACCUYECKOU MEXAaHUKU U OCHOBAX
CTO

Hroro no pazneny

Pa3nen 4. KBantoBasi puszuka

4.1

OneMeHThl KBAaHTOBOM
OIITUKHU

®otonbl. Dopmyna [Imanka cBs3u
SHEpruu (HOTOHA C €ro YaCTOTOMH.
DHeprusi 1 UMNYJIbC HOTOHA.
OTKpBITHE U UCCITIEAOBAHNE
dotordexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dbotorddekra. YpaBHeHHe
OuiHmTenHa 11 porodddexra.
«Kpacnas rpanuna» ¢porodddexra.
JaBnenue cBeta. ONBITHI

I1.H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.
TexHuueckue ycTporucTBa

U TIPAKTUYECKOE TIPUMECHCHHE:
dboToreMeHT, POTOTATUHK,
COJIHEYHasi 0aTapesi, CBETOTNO

Hab6monenue ¢pororddexra

Ha YCTAHOBKE C [IUHKOBOMW IJIACTUHOM.
HccnegoBaHue 3aKOHOB BHEIIHETO
dbotordekra.

OObsicHEeHNE OCHOBHBIX TPUHITUIIOB
JIEUCTBUSL TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (hOTO3JIeMEHT, (OTOaTUHK,
CoJHeuHas OaTtapesi, CBeTOIUOI;

U yCIIOBUN UX O€30MacHOr0
MPUMEHEHHUS B MPAKTUYECKON KU3HU.
Pelrenrie pacueTHbIX 3a/1a4 C IBHO
3aTaHHON (PU3HYECKON MOJICIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBAHTOBOM ONTHUKH.
Pelrenne kauecTBEHHBIX 3a/1a4

C ONIOPOM HA U3YYEHHBIEC 3AKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
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PacnioznaBanne Gpu3anyeckux sBJICHUN

B YU€OHBIX ONBITAX:
dotoanekTprueckuit 3p(HeKT, CBETOBOE
JIaBJICHUE.

Onucanune u3y4eHHbIX KBAHTOBBIX
SBJICHUW U TIPOLIECCOB

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M 4aCTOTa CBETA,
DHEPrusl U UMITYJIbC (poTOHA

4.2

Ctpoenue aToma

Monens atoma TomcoHa. OTBITEI
Pesepdopna no paccessauio
a-yactul. [lnanerapHas moaensb
aroMma. [loctynater bopa.
W3nyuenue u nornomienue GoToHOB
IIpU IIEPEXOJIE aTOMa C OTHOTO
YPOBHSI SHEPIUU Ha Jpyrou. Buabl
crekTpoB. CIEKTp ypOBHEN SHEPTUU
aToMa BOJOpO/a.

BomnnoBbIe cBolicTBa yacTHUIl. BoHEBI
ne bpounsa. KopnyckyisipHo-
BOJIHOBOM J1yaJIM3M.

CHoHTaHHOE U BBIHYKJIEHHOE
V3JIyYEHHE.

TexHuueckue ycTporucTBa

Y MIPAKTUYECKOE NTPUMEHEHHE:
CIIEKTpaJIbHbIM aHAJIN3

N3ydyenue monenu onbita Pesepdopra.
[IpoBeaeHuE FKCIIEPUMEHTA

M0 HAOJIIOICHUIO TUHEHYATOrO CIEKTpa.
Onenka a0COMOTHBIX U OTHOCUTEIBLHBIX
MOTPEIIHOCTEN U3MEpPEHUN (HU3MUECKUX
BEJIMYUH.

N3yuenne monenu aroma: TomcoHa,
IJIaHETaPHOW MOJIETN aTOMa, MOJETTN
atoma bopa.

N3ydeHue cniekTpa ypoBHEN SHEPTUU
atoma Boaopoaa. O0bsicHeHUE
MIPUHIIATIOB JICUCTBUS U YCIOBUH
0e30MacHOro MpUMEHEHUs
CIEKTPOCKOIIa, Jiazepa, KBAaHTOBOTO
KOMIIbIOTEPA.

Pelienne kauecTBEHHBIX 3a/1a4

C ONIOPOW HA U3YYEHHBIEC 3AKOHBI,
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(cmexTpockon), Ja3ep, KBAHTOBBIM
KOMITBIOTED

3aKOHOMEPHOCTHU U (pu3nyecKkue
aBieHus o TeMe «CTpOeHUE aTomMa.
PacnioznaBanue Qpu3anyeckux sBJICHUN
B YU€OHBIX ONbITAX: BO3HUKHOBEHHE
JIMHENYATOr O CIIEKTPA U3JIYYEHHUS.
AHaJlM3 KBaHTOBBIX MPOLIECCOB

U SIBJICHUI C UCITOJIb30BAaHUEM
nocrynartos bopa

4.3

ATOMHOE S7IpO

DKCIEPUMEHTHI, JI0KA3bIBAIOIIINE
CJIOKHOCTBH CTPOCHUS SJIpa.
OTKpbITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopna

10 ONPEJIETICHUIO COCTaBa
PaANOAKTUBHOTO U3TyYEHUSI.
CgoiicTBa anba-, 6era-,
ramMmma-u3inydeHus. Bnusaue
PaANOAKTUBHOCTH HA >KUBBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnast moaens sapa
[eitzenOepra-lBaHeHKO.

3apsan sapa. MaccoBoe 4ucio siapa.
N30TOomBL.

Anbda-pacnan. DNEKTPOHHBIN

Y TIO3UTPOHHBIN OeTa-pacna.
['amma-u3nyyeHue. 3aKoH
PaaOaKTHBHOTO pacraja.

M3ydeHne SKCIIepUMEHTOB,
JTIOKA3bIBAOIINUX CIIOKHOCTHh CTPOCHUS
aTOMHOTO SI/Ipa.

HccnenoBanue TpeKOB YaCTHII

(1o roTOBBIM (poTOrpadusm).
M3yuenue siiepHbIX CUJl, SIACPHBIX
peakiuuii CHHTEe3a U pacnaa,
TEPMOSIEPHOTO CUHTE3A.

N3ydeHne HyKIOHHOW MOJEIH siapa
['eitzenbepra-lBaHeHKO.

OOBsicHEHHE YCTpOMCTBA

U IPUMEHEHUS TO3UMETPa, KaMephbl
Bunbcona, simepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha TIOJTyYEHHBIE 3HAHUA, B T.4. O 3apsjie
¥ MAcCOBOM YHCJIE sS/Ipa.
Pacno3naBanue pu3nuecKux sBICHUI
B YUEOHBIX OTIBITAX M B OKPYKAIOIIEH
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OHeprus CBSA3U HYKJIIOHOB B SJIpE.
SlnepHbie CUIIBI.

Jledext mMacchl siapa.

SnepHble peakuuu. Jlenenue

Y CUHTE3 S1Ep.

Snepubiit peakrop. TepmosaepHbIn
cuntes. [Ipo6iemMbl 1 MEPCIEKTUBEI
AICPHON YHEPTrEeTUKH.
DKOJIOTMYECKUE ACTIEKTHI SAEPHOM
SHEPIreTUKHU.

DyieMeHTapHbIe YacTUIbl. OTKpPBITHE
IIO3UTPOHA.

Mertoibl HaOIIOIeHUS

Y PErUCTPALU JIEMEHTAPHBIX
YacTHULI.

dyHIaMEHTaIbHbBIC
B3auMoJicHicTBUA. EQMHCTBO
bu3uIeCKON KapTUHBI MHUPA.
TexHuueckue ycTporucTBa

Y [IPAKTUYECKOE NTPUMEHEHHUE:
JI03UMETp, Kamepa BuibcoHa,
SJIEPHBINA peaKTop, aToMHas 6oMOa

JKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAS
PaIUOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBICHUM

Y MPOLIECCOB C UCTIOJIb30BAHUEM
(bU3UYECKUX BEJIMYMH: TIEPUOJT
nojypacnaja, SHEPrusi CBSI3M aTOMHBIX
sanep, Ae(eKT Macchl sapa.

AHanu3 NpoleccoB U SIBICHUN

C UCTI0JIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHUS
AJIEKTPUYECKOrO0 3apsija, 3aKOH
COXpaHEHHUS MaCcCOBOT'0O YHUCIIA,
noctynatel bopa, 3akoH
PaaMOaKTUBHOTO pacmaja.

VYuyactue B paboTe Kpyriioro croja
«DyHIaMeHTaJIbHbIE B3aUMOICUCTBUS.
EnnHCTBO (hM3HYECKON KapTUHBI MUPa».
Hcnonp3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTHM JIJIS TTIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN

U TIpeCTaBICHUS HHPOPMAITIU

IIPH MOJTOTOBKE COOOIICHUMN

O MPUMEHECHUHU 3aKOHOB KBAHTOBOU
(U3UKY B TEXHUKE U TEXHOJOTHSX,
AKOJIOTUYECKHUX aCHEKTaX SIACPHOU
SHEPreTUKHU

Hroro no pazneny

15
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Paszgen S. DiieMeHTBHI ACTPOHOMHMHM U ACTP OPU3UKH

5.1

DNeMEeHTBI
aCTPOHOMUU
U acTpOPU3UKHU

7

DTarbl pa3BUTUS aCTPOHOMUH.
[IpukitagHOE 1 MUPOBO33PEHUYECKOE
3HAUYECHHE aCTPOHOMMUHU.

Bun 3Be3qnoro seba. Co3Be3aus,
SIPKUE 3BE3/IbI, INIAHETHI, UX
BUIMMOE JBHIKEHHE.

ConHeynas cucrtema.

Comnnie. CoiHeuyHasgs aKTUBHOCTD.

Hctounuk sneprun CosHIA U 3BE3/.

3Be3/1bI, UX OCHOBHBIC
XapakTepUCTUKHU. [narpamma
«CTIEKTPAJILHBIN KJIacC —
CBETUMOCTE». 3B€3/IbI IJIaBHOMI
II0CJIeI0OBAaTEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JJIS 3BE3]1
IJIABHOM MOCJICIOBATECILHOCTH.
BHyTpeHHee cTpoeHue 3BE3/I.
CoBpeMeHHbIE MPEICTaBICHUS

O MIPOMCXOKICHUH U 3BOJIOLUH
Connna u 3Be3/. JTaIbl )KU3HU
3BE3I.

Muiteunsiii [Tyts — Hama ['anakTuka.
ITonmoxxenne n gBmxkenne CoJjHIA

B 'anaktuke. THUIIBI TaNaKTHK.
PagmoranakTuky v KBa3aphl.
YepHbie ABIPHI B sApax TAIaKTHK.

IToaroroBka cooOmieHuit 00 dTamax
pa3BUTHSI aCTPOHOMUH, O TIPUKIIATHOM
¥ MUPOBO33PEHUYECKOM 3HAUCHUU
aCTPOHOMUHM, O METOJIaX MOJTYUCHUS
HAaY4YHBIX aCTPOHOMHYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMUH.

N3yuenune coBpeMEeHHBIX
MPEACTaBICHUN O IPOUCXOKICHUN

1 3Bosroruy CoTHIIA U 3BE3I.
N3yueHue TUMNOB rajlakTHK,
paauorajakTUK U KBa3apos.
N3ydyenue nBrkeHUs HEOECHBIX Te,
ABOJIFOIMHU 3Be3]1 U BeeseHnHoi,
MIPOIIECCOB, MTPOUCXOISIIUX B 3BE3/aX,
B 3B€3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpelie,
MaciITabHOM CTPYKTYpbl BeeneHHo.
OObsicHeHue pacuiupenus BeenenHoi
Ha OCHOBE 3aKoHa Xa00a.
[ToarotoBka K 00CYXIECHUIO
HEpEIICHHBIX MPOOJIeM aCTPOHOMUH.
IIpoBenenue HabIOACHMI
HEBOOPYKEHHBIM TJ1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUN IS OTIPEeIeIICHHUS
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Bcenennas. Paciuupenue
Bcenennoii. 3akon Xa06ma.
Pas0eranue ranakruk. Teopus
bonbiioro B3peiBa. PenmmkroBoe
U3JIy4CHHE.

MacmrabHasi CTpyKTypa
Bcenennon. MeraranakTuka.
Hepeuennsie npo6iemsl

MOJIO’KEHHSI HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3auss CeBepHOro MOIyIIapUs

U SIPKHE 3BE3/bI.

[IpoBenenre HaOMIOACHUI B TENECKOI
Jlynsl, iianer, Mueunoro Ilyru.
VYyacTre B AUCKYCCUU O HEPEIIEHHBIX
npo0jeMax acCTpOHOMUU

aCTPOHOMUU
Hroro no pazneny 7
Pasznen 6. O6o01maroiee noBTopeHne
6.1 | OGo6maromee 4 O06o001IeHre U cucTeEMaTU3AIINS VYyactue B TUCKYCCUU O POJIU (PUBUKHU
MOBTOpPEHUE COJIepXKaHUsl pa3/ielioB Kypca ¥ aCTPOHOMHH B Pa3IMUHBIX chepax

«MexaHuka», «MosekymspHas
dbu3KKa U TepMOJAUHAMUKA»,
«DIeKTpoarnHaAMUKa», «Komebanus
Y BOJIHBI», «OCHOBBI ClIEIHAJILHON
TEOPUH OTHOCUTEIIBHOCTU»,
«KBanToBas puszmka», «IIEMEHTHI
ACTPOHOMUH M aCTPOPUZUKI».
Ponb ¢usuku u actpoHOMUM

B S KOHOMHMYECKOM,
TEXHOJIOTUYECKOM, COLMaILHOM

U DTHYECKON cepax NesITeTbHOCTH
YeJI0OBEKa, POJIb U MECTO (DU3HKHU

Y aCTPOHOMHH B COBPEMEHHOM
HAay4YHOU KapTUHE MUPA, 3HAYCHUE

JIEATEIIbHOCTH YEJIOBEKa.
[ToaroroBka cooOIIEHUIT O MECTE
bu3nYecKor KapTHHBI MUPA B PIAY
COBPEMEHHBIX MIPEACTABICHUI

0 IPUPOJIE.

BrinosnHeHue y4eOHbIX 3a/1aHUH,
JIEMOHCTPUPYIOIINX OCBOCHHUE
OCHOBHBIX IMOHATHH, (YU3UICCKHUX
BEJIMYMH U 3aKOHOB Kypca (pu3uku
10-11 xmaccoB
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ONHUCATEIILHOM,
CHUCTEMATU3UPYIOLIEH,
00BSICHUTETLHOM

U IPOrHOCTUYECKOHN ¢ yHKIUNA
(bu3nuecKon Teopuu,

poJib pU3nUECcKOi Teopuu

B (D OPMUPOBAHUY TIPECTABICHUI
o (pm3myueckoit kKapTHHE MUPA, MECTO
(du3NIECKO KapTHHBI MUPA

B O0IIEM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX
IPEJICTaBICHU O IPUPOJIE

Utoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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HEPEYEHB (KOAU®PUKATOP) PACITPEJAEJIEHHBIX 1O KJIACCAM
MPOBEPAEMbBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI CPEJTHEI'O OBIIETO
OBPA3OBAHUA U JIEMEHTOB COAEPKAHMUSA 110 PUSUKE

B denepanbHbIX W permoHaNbHBIX MPOIEAYypax OIEHKH KauecTBa OOpa3oBaHUS
HCIIONB3YyeTCs TMepeueHb (KoaudukaTop) pacupeneseHHbIX MO KilaccaM MPOBEPSIEMBbIX

TpeOoBaHUN K

pe3yapTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOM IMPOrpaMMbl

CpCAHCTO O6H_I€FO O6p330BaHI/ISI " 3JICMCHTOB COACPIKAHUA T10 (1)1/131/IKC.

10 KJIACC
IIpoBepsieMble TpeOOBaHUA K pe3y1bTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl
Kon ITpoBepsemble MpeAMETHBIEC PE3YIbTAThl OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTrO 00pa3oBaTeIbHOM MPOrpaMMBbl CPETHETO 00IIEeT0 00pa30BaHUs
pe3yabpTara
10.1 JleMOHCTpUpOBaTh Ha MpUMEpPaX pojdb U  MECTO  (PU3UKH
B OPMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHUHBI MUPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B MPAKTUUECKON IESITENbHOCTH
JIIoIen
10.2 Y4uTHIBaTh TPAHUIIBI TPUMEHECHUS U3YYCHHBIX (PU3HUESCKUX MOJCIICH:
MaTepuaibHas TOYKa, MHEpIUalIbHas CHCTeMa OTCYEeTa, aOCONIOTHO
TBEPAOE TEJO, UIICATBHBIA T'a3; MOJEIN CTPOEHHS T'a30B, KUIKOCTEU
U TBEPABIX TE€JI, TOUCUHBIA AJIEKTPUUECKHUIN 3apsi] — MpU PEIICHUU
bu3uvIecKux 3aaa4
10.3 PacnioznaBath (usnueckue siBneHUs (MPOIECCH) U OOBACHATH HX

Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYIIPHO-KHHETHUECKON TEOPHH
CTPOGHHWS  BEIIecTBA W JJIEKTPOJUHAMHKH:  PaBHOMEPHOE
¥ PaBHOYCKOPCHHOE MPSIMOJMHEIHHOE IBUKCHIE, CBOOOTHOE TIaJCHHE
TN, JABW)KCHHE IO OKPYKHOCTH, HWHEPIUS, B3aWMOJICHCTBUE TEII,
mud dy3us, 6pOYHOBCKOE JIBIIKEHHE, CTPOSHUE KUIKOCTEH U TBEPABIX
TeJ, W3MCHCHHE O0beMa TeJI NPH HarpeBaHWW (OXJIAXKICHUH),
TEIUIOBOC pABHOBECHE, WCIIAPCHHUE, KOHJCHCAIMS, IUIABJICHHE,
KPUCTAJUTM3AIMS, KUIIEHUE, BIAKHOCTh BO3JyXa, IOBBIIICHHE
JIaBJICHUS Ta3a MPU €r0 HArPeBaHUHU B 3aKPHITOM COCYJIE, CBSI3b MEXKIY
napaMeTpaMu COCTOSIHUS ra3a B HM30IPOIleccax; SJICKTPHU3AIMs Tell,
B3aUMOJICUCTBUE 3apsI0B
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10.4

OnuceiBaTh MEXaHUYECKOE JBH)KEHUE, WCIONb3yd (PU3NUYECKUE
BEJIMYUHBI: KOOPAUHATA, IIYTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, HMIYIbC TeJad, KAHETHYECKas DHEPIHUs,
NOTEHLIMANIbHAS HHEPrus, MeXaHuueckas paldoTa, MeXaHudecKas
MOIIIHOCTh; TpPH ONUCAHUU TNPABWIBHO TPAKTOBaTh (HU3HYECKUI
CMBIC]I HUCIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUs U EIAUHMUIIBI,
HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (DU3NYECKYIO BETUYUHY
C APYTMMU BEJIIMYNHAMU

10.5

OnuceIBaTh H3y4EHHBIC TETUIOBBIE CBOMCTBA TEJ U TETNIOBBIC SIBJICHHUS,
UCTIONB3ysd (PU3MYECKHe BEIMYMHBI: JaBICHUE Ta3a, TeMIlepaTypa,
CpeIHssl KHHETHUYECKas YHEPrHsl XaOTUYECKOrO ABMIKCHHUS MOJEKYIL,
CpeIHEeKBaApaTUYHAsT CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOTHI,
BHYTpEHHsIA DHeprusi, pabora rasza, KOIPOUIMEHT TMOJE3HOTO
JICHCTBUS TEIJIOBOTO JBUTATENs; TPU ONHCAHWHM TPABUIHHO
TPAaKTOBaTh (U3NYECKUHA CMBICI HCIOJB3YEMBIX BEIWYHH, WX
00O3HAUeHUs] W EIWHHMIIBI, HAXOAWTHh (OPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO GU3NYECKYIO BEIMYUHY C JPYTHUMH BEITMUYUHAM

10.6

OnucelBaTh ~ HU3yYEHHBIE  JJIEKTPUYECKHE  CBOWCTBA  BEIIECTBA
U DJEKTpUYECKUE SIBICHUS (IIPOIIECCHI), HCIONb3Ys (PU3NUECKHE
BEJIMYMHBL:  JJIEKTPUYECKUM  3apsij,  JJIEKTPUYECKOe  IIOJIE,
HaIllpSDKEHHOCTh  M0JI,  NOTEHLUMAJ, Pa3HOCTh  MOTEHLMAJIOB;
Opv  OMMCAaHWUM TPaBWIBHO TPAKTOBAaTh  (U3MUECKHH  CMBICI
UCTIONIb3YEMbIX BEIIMYUH, UX OOO3HAUCHUS W EIUHUIIBI; YKa3bIBATh
(dbopMyIIbl, CBA3BIBAIONIUE JAHHYIO PU3UUYECKYIO BEIHUMHY C IPYTUMH
BEJIMYNHAMHU

10.7

aHAM3UPOBATh (DU3UYECKUE TPOIECChl M SIBICHUS, HCIOJIb3YA
dbu3uYecKre 3aKOHBI U IPUHITUIIBL: 3aKOH BCEMHUPHOTO Tarotenus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIUH,
3aKOH COXPaHEHMS UMITYJIbCA, IPUHIIUIT CYIIEPIIO3ULIUNA CUJI, ITPUHLIMI
PaBHONpPAaBUs HMHEPUUAIBHBIX CHCTEM OTCUETA; MOJEKYISPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeoHEeW KHHETUYECKOM DSHEPIruM TEIUIOBOIO JBMKECHHUS MOJEKYI
¢ abCOIOTHOM TeMmepaTypou, MEePBhIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpAaHEHUs BJIEKTPUYECKOro 3apsana, 3akoH Kyiona; mpu stom
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUYECKOe
BBIPAKEHHE U YCJIOBHS (TPaHHUILIbl, 00J1aCTH) MPUMEHUMOCTHU

10.8

OOBSACHIT, OCHOBHBbIE MPUHIMUIBI ACUCTBUS MAallWH, NTPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3ziuyaTh YCIOBUS HX O€30MacHOro
VICIIOJIb30BaHMS B IOBCETHEBHOM KU3HU
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10.9

BBINOMHATH 9KCTIEPUMEHTHI IO UCCIICOBAHUIO (PHU3UUECKHUX SIBJICHUIMA
U TIPOIIECCOB C MCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHU;
npu  3ToM  (QOopMyIMpoBaTh MpodieMy (3agady) W THUIOTE3Y
y4eOHOr0 SKCIEPUMEHTa, COOHUpaTh YCTAHOBKY U3 MPENJIOKEHHOTO
000pyI0BaHMsI, MPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI

10.10

OCYI].[@CTBJIHTB NpsAIMBIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX
BCJIMYUH; IIpU 3TOM BBI6I/IpaTI> ONTHUMAJBHBINA CITOCO0 HN3MCPCHUA
H HUCIIO0JIB30BaTh U3BCCTHBIC MCTOABI OLICHKN HOFpCIHHOCTCﬁ H3MepCHI/Iﬁ

10.11

UccnenoBath 3aBUCUMOCTH MEXAYy (DU3NUECKUMU BeIMYMHAMU
C MCIOJIB30BAaHUEM MPSAMBIX U3MEPEHUN; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUPOBATh PE3yIbTaThl TOJIYYCHHOW 3aBUCHMOCTH
bU3UYECKUX BEJIMYUH B BHJEC TaOMUIl U TpadUKOB, JENaTh BHIBOJBI
10 pe3yJbTaTaM UCCIEA0BaHUs

10.12

CobOmonath mpaBwiia 0Oe30macHOrO Tpyda TpU  MNPOBEICHUU
UCCIEIOBaHUH B paMKax y4eOHOro OSKCIepUMEHTa, Y4eOHO-
MCCIIEIOBATEIbCKON M TMPOEKTHON NEATENbHOCTH C HCIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOT0 000PYI0BaAHUS

10.13

Pemarh pacdetHbie 3a1auu ¢ SBHO 3aJaHHON (U3NIECKON MOJIETIBIO,
UCTIONB3ys (M3MYECKHe 3aKOHBI W TPHUHIIMITEI; HA OCHOBE aHAJM3a
yCIOBHSI 3aJaud  BbIOMpaTh (UBHUYECKYIO MOJEJb, BBIICIATH
du3ndecKue BeIMUUHBI U (POPMYIIbI, HEOOXOIUMEBIE TSI €€ PEIICHHS,
IIPOBOJUTH PACUEThI U OIEHUBAThH PEATBHOCTH MOJIYYCHHOTO 3HAYCHUS
(bu3UYECKON BEIIMYNHBI

10.14

Pemate  kadyecTBeHHBbIE  3aJayd:  BBICTpAaMBaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IEMIOYKY PACCYKIECHUN C OMOPON Ha U3ydCHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (pU3ndecKue sBICHUS

10.15

Hcnonb3oBaTh TpH  pelIeHWH Y4EOHBIX 3a/ad  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTHHU I TOUCKA, CTPYKTYpUPOBAHUSA,
UHTEPIPETAIU U TPE/ICTABICHUsI Y4eOHON M HAay4dHO-TIOMYJIS pHOU
uH(GOpMAINH, TTOJYUEHHON U3 PAa3IMYHBIX MCTOYHUKOB; KPUTUUECKH
aHATM3UPOBATH MOITYyIaAEMYIO HH(OPMAIIHIO

10.16

[IpuBoauTh TpUMEpHl BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOT U1

10.17

Hcnonp3oBaTh TeopeTHUeCcKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu
U TEXHUYECKUMHU YCTPOWCTBAMHM, JUISI COXPAHEHHUS 3JI0POBBS
U COOJIIOJICHUSI HOPM HKOJOTHYECKOTO TMOBEACHUS B OKpYXKaoIIei

cpene
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10.18 PaGotats B rpymme ¢ BBIITIOJIHEHUEM PA3IUYHBIX COLIMATIBHBIX POJIEH,
IUIAHUPOBATh  pabOTy  TIpyNIbl, PAUUMOHAIBHO  PacCHpelelaTh
00s3aHHOCTH M IUJIAHUPOBATh JI€ATEIBHOCTh B HECTaHAAPTHBIX
CUTYyalUsAX, aJC€KBAaTHO OIICHMBATh BKJaJ KaXXIOr0 M3 Y4YacCTHHUKOB
IPYNIBI B pEIIEHHE pacCMaTpUBAEMOM MPOOIEMBI

IIpoBepsieMmbIe 3JIEMEHTBI CONEPKAHUSA

Kon Kon [IpoBepsieMmble 2JIEMEHTBI COACPKAHUS
paszenia | MPOBEPSAEMOIO
AJIEMEHTA
| OU3UKA U METO/IbI HAYYHOT' O ITO3HAHUMA
1.1 ®du3uka — Hayka o mpupoze. Hayunble MeTO/IbI TO3HAHUS

OKpyXawmero mupa. Ponb 3KciepuMeHTa W TEOPUU
B MIPOLIECCE MMO3HAHUS MPUPObL. DKCIIEPUMEHT B (hU3UKeE

1.2 MopenupoBanre (HU3NUECKUX SBICHUH M MPOIECCOB.
Hayunsle runore3pl. Pu3NUECKHE 3aKOHbI M TEOPHH.
I'panumpl  TpUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Mpunmun coorBerctBus. Pomp u  mecto  Qusuku
B (hOpMHUPOBAHUU COBPEMEHHOM HayYHOU KapTHHBI MUPA,
B [IPAKTHUYECKOM AEATEIbHOCTH JIOJEH

2 MEXAHUKA
2.1 KNHEMATHUKA
2.1.1 MexaHnudeckoe JIBIDKECHHUE. OTHOCHUTEIILHOCTH
MEXaHUYECKOIO JIBUKEHUS. Cucrema oTcueTa.
TpaexTopus
2.1.2 [lepememenue, CKOpPOCTh (cpenusist CKOpOCTb,

MTHOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepuajbHON
TOYKH, WX NPOEKIMM Ha OCHU CHUCTEMbl KOOpPJIUHAT.
CroxxeHue nepeMeeHn U CI0KEHUE CKOPOCTEM

2.1.3 PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOIMHEHHOE
nBrkeHue. ['padku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOPEHHMS, TYTH U NEPEMELIEHNUS] MAaTEPUAIBHOW TOUYKH
OT BPEMEHU

2.14 CBobOosiHOE majzieHne. Y CKOpeHne CBOOOTHOTO MaACHUS

2.1.5 KpuponuneliHoe nBukeHHWE. PaBHOMEpHOE JBUXKECHUE
MAaTepUAIBHOM TOYKM 10 OKPYXXHOCTH.  YTJoBasd
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CKOpOCTb, JHUHEWHas ckopocTh. llepuoxy wu wacrora.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHuyeckue  yCTpOMCTBA:  CIMAOMETP,  JABUIKEHHUE
CHApsIOB, LICIIHbIE U PEMEHHBIE NIepeaauun

2.1.7

[Ipaktuueckue  pabGorel.  M3MepeHue  MIHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOLIEHUSI MEXIY MYTSIMU,
NPOWJICHHBIMM TEJIOM 3a IOCJIEIOBATEIIbHBIE PaBHBIE
IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHHUU
C HAYWJIbHOM CKOPOCTBIO, paBHOM Hy/w0. HM3yueHue
JNBIWKEHMS IIApUKa B BSI3KOM KUAKOCTH. M3ydeHwue
JBUKEHUS Teja, OPOLIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

[Ipuaumn otHOCcUTenbHOCTH ['anmunes. IlepBwii 3aKOH
Hprorona. MlHepumaibHbIE CUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHIMn cyneprno3uuuu Cuil

2.2.3

Bropoit 3akon HproToHa i1 MaTepuanibHOM TOUYKH
B uHepuuanbHO# cucreme orcuera (MCO). Tpetuii 3akoH
HrroToHa a1 MaTepuaIbHBIX TOUEK

224

3aKoH BCCMHUPHOI'O TATOTCHUA. Cuma TsKeCTH. HGpBEl}I
KOCMHUYCCKAsA CKOPOCTD. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe TpeHue. Cuia TpeHUsI CKOJIbKEHHS
u cuwia TpeHus mnokos. Kospounuent tpenus. Cuna
CONPOTHUBJICHUS MTPU ABMKECHUM TeJIa B )KUAKOCTH WIIU Ta3e

2.2.7

[locTynarensHOE U BpalllaTeIbHOE ABUKEHHE a0COIIOTHO
TBEPJIOro Tena

2.2.8

MOMEHT cuibl OTHOCUTEIIBHO OCH BpamieHus. lliedo
cuibl. YcioBus paBHoBecus TBepaoro tena B UCO

2.2.9

TexHuueckue yCTpOWCTBA: NOAUIMITHUKY, JIBHKCHUE
VCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3yueHune [BUXKEHHS Opycka
M0 HAKJIOHHOM TJIOCKOCTH MOJT JEHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJT YITPYTOCTH, BOSHUKAIOIIUX
B jaedpopmupyeMoil TMpYyXKHUHE U PE3MHOBOM O00paslle,
oT BesmuMHbl uXx Jedopmarmu. HccnenoBaHue yCIoBHi
PaBHOBECHSI TBEPAOIO TENA, UMEIOLIETO OCh BPAIICHHUS
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2.3 3AKOHBI COXPAHEHNMA B MEXAHUKE

2.3.1 Nmiynbsc MaTepuabHOW TOYKH, CUCTEMBI MaTEPUATIbHBIX
ToueK. IMImysbC CHIIbl 1 UI3BMEHEHHE UMITyJIbCca Tella

232 3akoH coxpaHeHuss ummnyinsca B HMCO. PeaktuBHOE
JBUKEHUE

2.3.3 PaGota cubl

234 MoutHOCTh CUIIBI

2.3.5 Kunernueckast sHeprus matepuaibHOMl TOuku. Teopema
0 KUHETHUYECKOM SHepruu

2.3.6 [lorenunaneHas oSHeprus. IloTeHIManbHas dHEPrus
ynpyro aepopMupoBaHHOW MpykuHbl. lloTeHnuanbHas
SHEPrus Teja BOJIM3H MOBEPXHOCTH 3eMITU

2.3.7 [lorennnanbpHple W HENMOTEHIHMAJIbHBIE CHIBL. CBAI3b
paboThl  HEMOTEHIHAIbHBIX CHJI C  HM3MEHEHUEM
MEXaHHYECKOW SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPIUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.39 TexHuueckne ycTpoucTBa: JIBHKEHHE DPAKET, BOIOMET,
KOIIEP, MPYKUHHBII IUCTOJIET

2.3.10 [IpakTrueckue paboThl. M3ydeHne cBsi3u CKOpOCTEH Tel
npu HeynpyroMm yaape. HccienoBaHue cBA3M padOTHI
CUJIBI C U3BMEHEHHEM MEXaHWYECKON SHEPrUH Tena

3 MOJIEKVJIIPHAS ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU

3.1.1 OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISPHO-KHHETUYECKOU
teopuu. bpoyHoBckoe asmxenue. Juddy3us. Xapakrep
JNBUKECHHS U B3aUMOJEHUCTBUS YaCTHUIl BEIIECTBA

3.1.2 Mopgenn cTpoeHus ra3oB, XUJIKOCTEM W TBEPIABIX TeEN
1 O0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE dTUX MOJEJIEH

3.1.3 Macca momekyn. KomnuectBo BemectBa. llocTosiHHas
ABorazpo

3.14 TemnoBoe paBHOBecue. Temmeparypa U €€ HU3MEPEHHE.
[Ilkana remnepatyp Llenbcus

3.1.5 Mopgens wupeampHOro rasza. (OCHOBHOE ypaBHEHHE

MOJ'IGKyn)IpHO-KHHCTH‘-ICCKOfI TCOPHUHN NACAIBHOIO ra3a
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3.1.6

AOcomoTHasgs ~ Temmeparypa Kak ~ Mepa  CpelHeu
KMHETHUYECKOW SHEPIrUM TEMJIOBOTO JIBUKEHUS YACTHIL
rasa. [llkana temnepatyp KenbBuna

3.1.7

VYpasuenue Knaneiipona — MenaeneeBa. 3akoH JlanpToHa

3.1.8

l'a3zoBeie 3akoHBI. M3omporiecchl B HIaeadbHOM Tase
C TIOCTOSHHBIM KOJHMYECTBOM BEIIECTBA: HW30TEpMa,
n30x0pa, nu3obapa

3.1.9

Texnuueckue ycTpolcTBa: TEPMOMETP, OApOMETP

3.1.10

[Ipaktuueckue pabotbl. M3MepeHue wacchl BO3ayXa
B KJIAacCHOM KomHare. HMccienoBanue 3aBUCUMOCTHU
MEXy IIapaMeTPaMu COCTOSIHUS pa3pe’KCHHOro raza

3.2

OCHOBBI TEPMOJMHAMUKHA

3.2.1

TepMO,HI/IHaMI/I‘ICCKaSI CHUCTCMaA. BHYTpeHHSISI OHCPIruAd
TGpMOHHH&MH‘ICCKOﬁ CHUCTCMBI u CIIOCOOBI cC
N3MCHCHMU A

3.2.2

KonunuectBo Termnorel u paborta. BHyTpeHHsist sHeprus
0JIHOATOMHOTO UJI€aJbHOTO ras3a

3.2.3

Bunpl Terionepenayu: TEMJIONPOBOAHOCTb, KOHBEKIIHS,
U3ITy4eHUE. TemnoeMKkoCTh Tena. VY nenbHas
TEIUIOEMKOCTh BeIlecTBa. PacdeT KOIM4ecTBa TEIIOTHI
IpH TerIonepeaayde

3.2.4

[lepBe1ii 3ak0H TepMoauHAMUKU. [IprumeHeHne mepBOro
3aKOHAa TEPMOJMHAMUKHU K H3omporeccam. ['padpudeckas
UHTEpIpeTaIus padoThl raza

3.2.5

TeruioBeie MamwuHbl. [IpUHIUIBI AEUCTBUS TEIUIOBBIX
MamuH. [IpeoOpa3zoBaHus SHEPTUM B TEIJIOBLIX MAIlIMHAX.
Kospdunment monesnoro npeiictBus (mamee — KIIJ)
terioBor MamuHbl. [ukin Kapao u ero KIIJ]

3.2.6

Bropoii 3akoH  TepMoaumHamuikud. HeoOpaTtumocTb
IpOLIECCOB B mpupoje. TemnoBele  JABUraTesu.
DKOJIOTUYECKHE MPOOJIEMBbI TEIIOIHEPT€TUKH

3.2.7

TexHuyeckue yCTpPOMCTBA: JIBUTaTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED

3.2.8

[IpakTnueckue paboTHI. N3mepenne YIIEIbHOU
TEIUIOEMKOCTHU
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3.3 AI'PEI'ATHBIE COCTOSAHUA BEHIECTBA. ®A30BBIE INEPEXO/IbI

3.3.1 [lapooOpazoBanue u  koHjaeHcauus.  Mcmapenue
U KUIEHHE. YJenbHas TeioTa MapooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATypPbl KUIIEHUS OT JIaBJICHUS

3.3.2 AOCONMIOTHAasE W OTHOCHUTENbHAsI BJIAKHOCTh BO3/yXa.
Haceiennsii nap

3.3.3 Tepaoe Teno. Kpucramnuueckue u amopdHbe Tea.
AHM30TPONUS CBOMUCTB KPUCTALIOB. JKUIKUE KPUCTAILIBIL.
CoBpeMeHHbIE MaTepHaIbI

334 [[naBnenue W KpucCTaUIM3aUUs. YJelbHas TEIUIOTa
wiasnenus. Cyonumanus

3.3.5 VYpaBHeHHE TeIIOBOro Oananca

3.3.6 TexHuueckue ycTpoWCTBa: THUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJOTMU TIOJYyYEHUsS] COBPEMEHHBIX
MaTepuasoB, B  TOM  4YHCIIe  HaHOMAaTepUalioB,
Y HAHOTEXHOJIOTUU

3.3.7 [Ipaktuyeckue paboTel. M3MepeHue BIaKHOCTH BO3yXa

4 OJIEKTPOJMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 DneKTpu3anus Tel. DJIeKTpuueckui 3apsn. [Ba Buaa
AIEKTPUYECKHUX 3apsI0B

4.1.2 [IpoBOHUKH, AUFAEKTPUKH U TTOTYITPOBOTHUKH

4.1.3 3aKOH COXpaHEHUS AIEKTPUUECKOro 3apsiaa

4.1.4 B3aumopeiictBue 3apsiaoB. 3akoH Kynona

4.1.5 DnekTpuueckoe mnoJie. HanpsokeHHOCTh 3JEKTPUUYECKOr O
noyst. [lpuanun cynepniosunuu. JInHUKM HAaOPsHKEHHOCTH
AIEKTPUYECKOrO MOJIs

4.1.6 Pabora cun anexkrpocratuyeckoro moiis. I[loTeHiuar.
Pa3HocTh noTeHIHAIOB

4.1.7 [IpoBOOHWKM W JOUPJIEKTPUKHM B TOCTOSIHHOM
ANEKTPUYECKOM MoJe. JurnexkTpuiyeckasi IpOHUIIAEMOCTh

4.1.8 DnekTpoeMKOCTb.  KonaeHcatop.  DIIEKTPOEMKOCTh

IIJIOCKOI'O KOHACHCATOpPA. 3HCpFI/IH 3aPsAKCHHOIO
KOHIACHCAaTOpa
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4.1.9

TexHuueckue yCTPOMCTBA: BJIEKTPOCKOIL, 3JIEKTPOMETD,
JIEKTPOCTATUYECKAS 3allHTa, 3a3eMJICHUE
ANEKTPONpUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYWHBIN
IIPUHTED

4.1.10

[Ipaktuueckue paboTel. M3mepeHHe 3NEKTPOEMKOCTU
KOHJIEHCaTOpa

4.2

[MOCTOSHHBIN DJIEKTPUUECKUU TOK.

TOKH B PA3JIMUHBIX CPEJAX

4.2.1

YcnoBus CymecTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO
Toka. ctounuku Toka. Cvta Toka. [IoCTOSHHBIA TOK

4.2.2

Hanpsxenne. 3akon OMa 1 ydacTka LENH

4.2.3

SHGKTpI/I‘IeCKOC COIMPOTHUBJICHUC. leCHLHOG COITPOTHUBJICHUC
BCIICCTBA

4.2.4

HOCHGHOB&TCHBHOC, mapaJiICJIbHOC, CMCIIaHHOC
COCAMHCHUC ITPOBOAHUKOB

4.2.5

Pabora snexrpuyeckoro Toka. 3akoH oy — Jlenna

4.2.6

MOH.IHOCTB QJICKTPHUUCCKOI'0 TOKA

4.2.7

anekTpoaBrkymas cuna (manee — DJ1C) u BHyTpeHHee
CONPOTHUBIIEHHE UCTOYHHKA TOKA. 3aKoH OMa 1151 TOJIHOM
(3aMKHYTOM) AJIEKTPUUECKOU 11(S1158 Koporkoe
3aMbIKaHHE

4.2.8

DNeKTpOHHAs  IPOBOJUMOCTh  TBEPABIX  METAJLIOB.
3aBHCHMOCTh COIMPOTHBIICHUS METAJJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTh

4.29

DNeKTpUUeCcKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
My4KOB

4.2.10

[TonynpoBOAHUKMU. CoOcTBeHHasT U MpPUMECHas
IPOBOJUMOCTh  MOJYNPOBOAHUKOB.  CBoicTBa  p-n
nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUECKUM TOK B AIEKTPOJIUTAX.
DNIEKTPOIIUTHYECKAS TUCCOIAIINSA. DISKTPOIN3

4.2.12

DNeKTpU4YecKknuii TOK B razax. (CaMoCTOSITEIbHBIN
U HECAMOCTOSITCNIBHBIM  pa3psa. PasnuuHbple  TUIBI
CaMOCTOATENBHOrO paspsaaa. Monnus. [lnazma
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4.2.13

TexHuyeckue yCTpOMCTBA: aMIepMeTp, BOJIBTMETP,
peocTaT, MCTOYHUKH TOKA, JJIEKTPOHArPEBATEIIbHbBIC
npuOOPbI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJICHMS,  BAaKyyMHbId  JIHOA,  TEPMHUCTOPHI
U  (oTope3ucTopbl,  MOITYNPOBOJHUKOBBIA  AMO],
rajbBaHHUKa

4.2.14

[Ipaktuueckue  paborbl.  V3yyeHue  CMEIIAHHOIO
COECIMHEHUS PE3UCTOPOB.

M3mepenne OJ[C uCTOYHMKA TOKA M €r0 BHYTPEHHETO
conpotuBienus. Habmonenue snexrponaunza
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IIpoBepsieMble TPpeOOBaHUA K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/ILHOM

NPOrpamMMbl

Kon
MIPOBEPSIEMOTO
pe3yabTaTa

[TpoBepsieMble TpeIMETHBIE PE3YJIBTATHl OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl CpeTHEr0 O0IIEro 00pa30BaHUS

I1.1

JleMoHCTpUpOBaTh Ha MpUMEpPax pojb W MecTo  (pU3MKH
B JOPMUPOBAHUM COBPEMEHHOW HAy4YHOUW KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKOW IESITENBHOCTH
JrO/IeH, 1IeJIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPA

11.2

Y4YuTHIBaThH I'paHUIbI IPUMCHCHHUA N3YUCHHBIX (1)I/I3I/ILICCKI/IX MOI[CJICfI:
TOYCYHBIN BJIGKTpI/I‘ICCKI/Iﬁ 3apsan, AACpHad MOJACIIbL aTOMA, HYKJIOHHAA
MOJACJIb aTOMHOTI'O AApa IIPU PCIICHUHU (1)I/IBI/I‘ICCKI/IX 3aga4d

11.3

PacrioznaBath (usnyeckue sBIeHUS (TIPOIECCH) U OOBACHATH HX
HAa OCHOBE 3aKOHOB DJJICKTPOJAWHAMUKH M KBAaHTOBOH (DU3HKHU:
AJIEKTPUYECKasl MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aUMOJCHCTBHE  MAarHUTOB,
QJIGKTPOMArHUTHAsE ~ WHIYKIUS, JCHCTBUE  MAarHUTHOTO  TTOJIA
Ha TIPOBOJHUK C TOKOM U IBWKYIIUHCS 3apsii, JJIEKTPOMAarHUTHEIC
KOJICOaHWsI W BOJHBI, TIPSMOJIMHEHHOE pAaclIpOCTpaHEHHE CBeETa,
OTpakeHue, IpeJIOMJIICHHE, uHTephepeHIns, nudpakius
Y TIOJIIpU3AIIUs CBETA, TUCTIEPCHsI CBETA, (hOTORIEKTpUICCKUN Y PeKT
(pororddekr), cBeTOBOE IaBICHHE, BO3ZHMKHOBEHHE JMHEHYATOIO
CIICKTpa aroMa BOJOpOJla, €CTeCTBEHHas U HCKYCCTBCHHAs
PaaOaKTUBHOCTh

11.4

OnuchlBaTh HW3Y4YEHHBIE CBOMCTBAa BEIIECTBA  (DJIEKTPUUECKHUE,
MAarHUTHBIE, ONITUYECKUE, FIIEKTPUUYECKYIO IPOBOIUMOCTD PA3JIMYHBIX
Cpel) U DIEKTPOMAarHUTHbBIE SIBJICHUS (TPOLIECCHI), HCIOIb3YA
dusnueckre BEMUYMHBI:  AJICKTPUUECKUN  3apsij, CWia TOKa,
DIEKTPUUECKOE  HANPSDKEHHWE, DJIEKTPUYECKOE  CONPOTHUBJICHHE,
pazHocTh noteHnuanos, JJC, pabora Toka, MHAYKIUS MarHUTHOTO
noisi, cuna Awmmepa, cwia JlopeHIa, WHIYKTUBHOCTH KaTYyLIKH,
SHEPrusl JEKTPUUYECKOr0 W MATHUTHOTO IOJIEW, MEPUOJ U 4acTOTa
KoJie0aHU B KOJIeOATEIbHOM KOHTYpE, 3aps/l U CHJjla TOKa B MPOIIecce
FapMOHMYECKUX  JJICKTPOMATHUTHBIX  KoJeOaHui,  (POKyCHOE
paccTosiHhe M ONTUYECKash CHJIa JIMH3bI; MPU ONUCAHUM TPABUIBHO
TPAKTOBAaTh (DU3UUYECKUN CMBICI HCMOJIb3YyEeMbIX BEJIMYMH, UX
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0003HAYEHUs M E€IMHMIIBI; YKa3blBaThb (OPMYIIbI, CBS3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMH BEJIUYMHAMHU

I1.5

OnurceiBaTh U3y4CHHBIE KBAHTOBBIE SIBIICHUS M MPOLIECCHI, UCIOJIb3Ys
(¢u3nuecKre BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HSHEPrus U HUMIYIbC (OTOHA, MEPHOJ
nojlypacnaza, OSHEpPrusi CBSA3M AaTOMHBIX SJ€p; IpU ONHCAHUH
IPAaBWIBHO TPAKTOBATh (PM3MUECKHUI CMBICI UCHOJb3YEMbIX BEIUYHH,
uX O0O3HAYEHUS M EIUHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIINE
JaHHYIO0 (PU3HUYECKYIO BEJIMYUHY C IPYTUMU BEITUUMHAMU, BHIYUCIATD
3HaueHuEe (PU3NYECKON BEITMUUHbI

11.6

AHam3upoBaTh (U3UYECKUE TMPOIECChl W SBICHUS, WCIOJB3YS
¢u3nueckre 3aKOHBI W NPUHIUIBL: 3akoH OMa, 3aKOHBI
MIOCTICIOBATEIBHOTO ¥ IMapajuIeIbHOTO COCJIMHEHUS TPOBOJIHUKOB,
3akoH JIxoyns — JIeHna, 3aKoH 3JEKTPOMarHUTHOW MHIYKIIMHU, 3aKOH
IPSIMOJIMHEHHOTO PAaCIIPOCTPAHCHHSI CBETA, 3aKOHBI OTPAKCHHS CBETA,
3aKOHBI TIPEIIOMJICHHS CBCTAa, ypaBHCHHUE DHHIITEeHHA
st poroaddexra, 3aKOH COXpaHEHUS DHEPrHH, 3aKOH COXpPaHCHUS
UMITYJIbCA, 3aKOH COXPAaHEHHsS JJIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHHMS ~ MaccoBOrO  uuWcia, TMocTynarel  bopa,  3akoH
pPaAMOAaKTUBHOIO pacmaia; IMpd OSTOM pPa3idyaTh  CIOBECHYIO
GbopMyIHpPOBKY 3aKOHA, €70 MAaTEMAaTHUYECKOE BBHIPAXKEHHE U YCIIOBUS
(rpaHuIibl, 00J1aCTH) TPUMEHUMOCTH

11.7

OnpenensTe HaMpaBlICHUE BEKTOpAa HHAYKUMHU MAarHUTHOTO TIOJIS
IIPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHua

11.8

CtpouTh U OIKCHIBaTh H300paKeHHE, CO37aBaeMOE IIJIOCKUM
3€pKajIoM, TOHKOW JIMH301

11.9

BBITIOJIHATH 9KCTIEPUMEHTHI TI0 UCCIICTOBAHUIO (DU3UUECKUX SBICHHMA
U TPOIIECCOB C MCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHIA;
npu 3ToM (HOpPMyYITUPOBATH MPOOJIEMY (3a/1a4y) U TUTIOTE3Y y4eOHOTO
DKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO
000pymoBaHusl, TIPOBOIAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI

11.10

OcyiecTBasATh MpsIMbIE W KOCBEHHbIE HU3MEPEHUs (PU3NUECKUX
BEJIMYUH; MPU STOM BBIOMPATh ONTUMAIbHBIM CHOCOO HW3MEPEHUs
M HCIOJB30BaTh M3BECTHBIE METOABI OLEHKM MOTPEIIHOCTEN
VU3MEPEHUN

11.11

UccnenoBath 3aBUCMMOCTU (PU3UYECKUX BEJIIMYUH C UCIOJIb30BAHUEM
NpSMBIX HU3MEPEHUW; TPU OSTOM KOHCTPYMPOBATh  YCTaHOBKY,
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(bUKCUPOBAaTh PE3YJbTAThl TMOJYYCHHOM 3aBUCUMOCTU (PU3UUYECKUX
BEJIMYUH B BUE TabnuIll ¥ rpad)uKoB, AEaTh BHIBOJBI IO pe3ybTaTaM
UCCIEI0BAHUS

11.12

CobOmonath mpaBwia 0€30MACHOTO Tpyda NpU  IPOBEICHHUH
UCCIIEIOBAaHUA B paMKax Y4eOHOro OSKCIEepUMeHTa, Yy4eOHO-
VICCIIEIOBATEIBCKONM U IPOECKTHOM IEATEIBHOCTH C UCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOr0 000PYI0BaHUS

11.13

Pemiate pacueTHbie 3aauu ¢ SIBHO 3aJIaHHON (PU3MUECKON MOJEINbIO,
UCTIONIB3Ysl (hU3UYECKUE 3aKOHBl W TPUHIIUIIBI; HA OCHOBE aHajM3a
yCIIOBUSI  3aJjadyd  BbIOMpaTh (U3WYECKYI0 MOJEb, BBIJICISThH
dbu3nYecKre BEIMYMHBI U (POPMYJIIbI, HEOOXOUMBIC ISl €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEAIBHOCTD MOJIY4EHHOI0 3HAU CHUS
(bU3UYECKON BEIIMYNHBI

11.14

Pemartsb Ka4CCTBCHHBIC 3aJa4uu: BBICTpPanBaTb JJOT'HYC€CKH
HCIIPOTUBOPCUYNBYIO LICIIOYKY paCCY}KJICHI/Iﬁ C OHOPOﬁ Ha N3Y4YCHHBIC
3dKOHBbI, 3dKOHOMCPHOCTHU U (1)I/IBI/I‘ICCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh TMpH  pelIEeHWHM y4eOHBIX 3a7a4 COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTMH JJisi TOUCKA, CTPYKTYpPUPOBAHUS,
UHTEPIpETAlMU U TMPEJCTaBICHUS Y4eOHOM M Hay4dHO-TIOMYJISIPHOM
uH(GOPMAIIMH, TTOJYYEHHON M3 Pa3IMYHBIX MUCTOUHHMKOB; KPUTHUUYECKH
aHAIM3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO

11.16

OOBSCHATH MPUHIUIBI JICHUCTBUS MAIIMH, TPUOOPOB M TEXHHUYCCKHX
YCTPOMCTB; pa3inuyaTh YCJIOBHA HX O€30MacHOTO HCIOIb30BaHHUS
B IOBCEIHEBHOM XKU3HU

11.17

[IpuBonuTh TpUMEpPHI BKJIAJa POCCHICKUX U 3apYOC)KHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE TTPOILIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUM

11.18

Hcmonp3oBaTh TeOpeTHUYECKUE 3HAHUSA 1O (PU3HMKE B MOBCEIHEBHOMN
KU3HU I o0ecriedeHus: 0€30MacHOCTH MPU 0OpaIleHUuu ¢ TpudopamMu
U TEXHUYECKUMHM YCTPOMCTBAMHU, JJII COXpPAHEHHS 370POBbS
U COOJIIOJICHUST HOPM DKOJOTHYECKOrO IOBEICHHS B OKpPYXKarOIICH

cpene

11.19

PaGotath B Tpymme ¢ BBHITIOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IJIaHUPOBaTh  pabOTy  TPYyHONbl, palUMOHAIBLHO  pacCHpeAesiTh
00SI3aHHOCTH U IUIAHUPOBATh JACSATEIBHOCTh B HECTaHIAAPTHBIX
CUTYyalHsIX, aJICKBATHO OLEHMBATh BKJIAJ Ka)KIOTO W3 YYACTHHUKOB
TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI
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IIpoBepsieMble 3J1eMeHThI CONEePKAHUS

Kon Kon [IpoBepsieMble AIEMEHTHI COIEPKAHUS
paszzena | IpOBEPSIEMOro
JJIEMEHTA
4 SJIEKTPOAMHAMUKA
4.3 MAI'HUTHOE IIOJIE. DJIEKTPOMATHUTHAA UHAYKLA

4.3.1 [TocTostnHble MarHuThl. B3anMojelcTBUE TOCTOSHHBIX
MarHuTOB

432 MaruutHoe mone. BekTop MarHuTHOM HHIYKLIHH.
[IpuHiun cynepno3unuu. JIMHUM MarHUTHON MHAYKLUH.
Kapruna nuHuit MAarHUTHOM MHIYKIIMH TOJISI TIOCTOSTHHBIX
MarHuTOB

4.3.3 MaruutHoe noje nNpoBOJHMKA ¢ TOKOM. KapTuHa nuHuUit
MoJI JIJTMHHOTO TIPSIMOTO TPOBOJHMKA W 3aMKHYTOTO
KOJIBIIEBOI'O TPOBOJHMKA, KATYIIKH C TOKOM. OTmBIT
Opcrena. BzaumopelicTBie TpOBOJIHUKOB ¢ TOKOM

4.3.4 Cuia AMmniepa, ee MOJ1yJIb U HalpaBJICHUE

4.3.5 Cuna JlopeHna, ee MOIyJdb W HampaBieHHUE. [[BuxkeHUE
3apsHKEHHOM YacTHIBl B OJJHOPOAHOM MAarHWTHOM MOJIE.
Pa6ora cumnsl Jlopenna

4.3.6 SIBlIeHME AIEKTPOMArHUTHOM MHIYKIIUU

4.3.7 [ToTok BEKTOpa MarHUTHOW MHIYKIIUU

4.3.8 OJIC uHayknuu. 3akoH 3JICKTPOMArHUTHOW WHIYKIIMHU
®dapanes

4.3.9 BuxpeBoe anekrpuyeckoe mnoje. IJC uHIYKIUM
B IIPOBOJIHHKE, JBHKYILIEMCS MOCTYMAaTENbHO
B OJITHOPOJAHOM MAarHMTHOM MOJIE

4.3.10 [IpaBuito Jlenna

4.3.11 NunyktuBHOCTh.  SBnenne  camouuaykiuu.  IJ[C
CaMOMHIYKIIUU

4.3.12 DHeprus MarHUTHOTO TOJISI KaTYIIKK ¢ TOKOM

4.3.13 DJIEKTPOMAarHuTHOE TOJIE

4.3.14 TexHuyeckne  yCTpOMCTBA: TOCTOSSHHBIE  MArHUTHI,

QJICKTPOMArHuThI, QJICKTPOABUT ATCIIDb, YCKOPHUTCIIN
QJICMCHTAPHBIX 4aCTHULl, MHAYKIINOHHAA I1CYb
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4.3.15

[Ipaktuueckue paboTbl. M3ydeHHe MarHUTHOIO IOJIsS
KaTYIIKHU ¢ TOKOM. MccnenoBanue 1enucTBus NOCTOSHHOTO
MarHuTa Ha pamKy ¢ TOKOM. HccinemoBaHue sBIICHUSA
AJIEKTPOMATHUTHON MHAYKIIUU

KOJIEBAHUMA 11 BOJIHbBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.1.1

KomnebarensHas cucrema. CBoOOaHBIE KOJEOAHUS.
I"apmonunyeckue KOJIEOaHUs. [epuon, 4yacrora,
aMIUTUTya U ¢aza KonedbaHui

5.1.2

[IpyxuHHBIN MassTHUK. MaTeMaTH4eCKUN MasiTHUK

5.13

YpaBHeHUE TapMOHUYECKUX KoJIEOaHU.
Kunemaruueckoe 51 IIMHAMHAYECKOE OIHCaHUE
K0J1€0aTeIbHOr0 ABUKECHUS

5.14

[IpeBpaiienre s3HEPruu Npyu raApMOHUUECKUX KOJIEOAHUSIX.
CBsi3p aMIUTUTY/ABl KOJIEOAHUN HCXOJHOM BEIUYMHBI
C aMIUIUTY/IaMH KOJIeOaHUN ee CKOPOCTU U YCKOPEHHUSI

5.1.5

KonebarenbHbiit koHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIC
KoJIeOaHus B neaIbHOM KoJIe0aTeIbHOM
KOHTYpE. Amnanorus MEXIY MEXaHNYEeCKUMH
U DJIGKTPOMAarHUTHBIMU  KoyieOaHusimu.  Dopmyna
Tomcona

5.1.6

3aKOH COXpaHEHUS SHEPTHH B UACATBHOM KOJIe0aTeIbHOM
KOHTYpe

5.1.7

BriHyX/eHHBIE MexaHW4Yeckue KojeOaHus. PesoHaHc.
Pe3onaHncHas kpuBas. BeIHYXI€HHBIE 2IEKTPOMAarHuTHHIE
KoJIeOaHus.

5.1.8

[lepemennbiii Tok. CHHYCOUAANBHBIN IEPEMEHHBIN TOK.

5.19

MomHoOCTh IIEPEMEHHOTO TOKaA. AMIITUTYHOE
Y JICUCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HANIPSHKEHUS

5.1.10

Tpancdopmarop. [Ipon3BoACTBO, nepenaya
U IOTpeOJICHUE IIIEKTPUUYECKON SHEPTUU. DKOJIOTMUECKHE
PUCKH npu MIPOU3BOJICTBE AIEKTPUUECKON
sHeprun. KynbTypa HCHONB30BaHUS SIIEKTPOIHEPTUU
B IIOBCEJHEBHOM KU3HU

5.1.11

TexHuueckue ycTponcTBa: cericMorpad, 3MEeKTpUUeCKUui
3BOHOK, JINHUM AJIEKTPOIepe1ayd
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5.1.12

[Ipaktuueckue pabotsl. HccnenoBanue 3aBUCHUMOCTU
nepuoja MayblX KojJeOaHWil rpy3a Ha HUTH OT JJIMHBI
HUTHU U Maccel rpy3a. MccnenoBanue nepeMeHHOro Toka
B LeNM K3  IOCICAOBATEIbHO COCMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa

5.2 MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1 MexaHuyeckue BOJIHBI, YCIIOBUS — PACIPOCTPaHEHHS.
[lepuon. CkopocTh pacmpoCTpaHEHHUS W JJIMHA BOJIHBIL.
[Tonepeunsie 1 MPOOJIHHBIE BOJHBI

5.2.2 NuTtepdepennus u nudpakiins MEXaHUIECKUX BOJTH

5.2.3 3ByK. CKOpoCTh 3ByKa. ['poMKOCTh 3ByKa. BbicoTa TOHA.
TemOp 3ByKa

5.2.4 DJIEKTPOMAarHUTHbIE  BOJHBI.  YCJOBUS  M3JIYYEHUS
AJICKTPOMArHUTHBIX ~ BOJIH. B3aumHas  opueHTaIus
BekTOopoB E, B 1 V B 3ieKTpOMaruuTHOM BOJIHE B BAKyyMe

5.2.5 CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)XX€HHE,
IIpEJIOMJIEHHUE, NOJIIpU3alus, nudpakius,
unTepdepenius. CKOpOCTh ANEKTPOMATHUTHBIX BOJIH

5.2.6 [[lkama  2JIEKTPOMAarHUTHBIX  BOJH.  IIpuMeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpyuHUMIIBI paIMOCBSI3U U TeNIeBUIACHUS. Pagunonokamus.
DIEKTPOMAarHUTHOE 3arpsSI3HEHUE OKPYIKAIOIIEH Cpebl

5.2.8 TexHu4ecknue ycTpOMCTBA: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE U MEIULMHE,
pamap, paauoONpUEMHUK, TEJICBU30P, aHTEHHA, TelIe(oH,
CBY-neub

5.3 OIITHUKA

5.3.1 [IpsiMOJIMHENHOE PACIIPOCTPAHEHUE CBETA B OJHOPOJIHOMN
cpexne. JIyud cBera

5.3.2 OtpaxxeHue  cBeTa. 3aKOHbl  OTpaKeHUsI  CBeTa.
[TocTpoeHre n300pakKeHN B TIIOCKOM 3epKajie

5.3.3 [Ipenomnienne cBeTa. 3aKOHBI MPEIOMJICHUS CBETA.
AOCOIOTHBIN MTOKa3aTeNb MPEIOMIICHUS

5.34 [Tonnoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIN yrogu

IIOJTHOTO BHYTPEHHET O OTPAKEHHUS
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5.3.5 Hucnepcus ceeta. CiioxxHbIi cocTaB 6eoro ceera. Lpet

5.3.6 Coluparoiiue ¥ pacceuBaroliye JIMH3bI. TOHKas JIMH3A.
dokycHOE pacCcTOSHHE H ONTHYECKas CHjia TOHKOH
aunH3bl.  [locTpoeHune u300pakeHHid B COOMparoUIuX
U paccenBaromux JauH3aX. DopMyna TOHKOM JIMH3BIL.
YBenuueHue, 1aBaeMoe JIUH30U

5.3.7 [Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTUKHU

5.3.8 WNurepdepennst  cBera. KorepeHTHbIE  HCTOYHUKH.
VYcnoBust HaOMIOZEHUS MAaKCUMYMOB M MHUHHMYMOB
B UHTEP(EPEHIIMOHHOM KapTHHE OT JABYX CHUH(A3HBIX
KOT€PEHTHBIX UCTOUYHUKOB

5.39 Hudpakuusa csera. [udpakunonHas pemierka. Y cloBHE
HAOJIIOICHUST TJIABHBIX MAKCUMYMOB TIpU  TaJICHUU
MOHOXpPOMAaTHYECKOro  CBeTa Ha  JU(PaKIUOHHYIO

pELIETKY
5.3.10 [Tonsipuzanus ceera
5.3.11 TexHuueckue ycTpoWCTBa: OYKH, Jyma, (oroammapar,

HpOGKHHOHHBIﬁ alrapar, MUKPOCKOII, TCJICCKOII,
BOJIOKOHHAasA OIITHKA, I[I/I(bpaKHI/IOHHa}I PCLICTKA,
noJsiponna

5.3.12 [Ipaktnueckue  paborel.  M3mepeHue  mokazartelis
npenomieHus. HccrmemoBaHue CBOWCTB HM300paKeHHUIH
B uH3aX. HaOmronenue aucnepcuu cBeta

6 SJIEMEHTBI CIIELIMAJILHOM TEOPMM OTHOCHUTEJIBHOCTH
6.1 ['paHnLBI NPUMEHUMOCTH KJIACCHYECKOW MEXAHUKHU.
[locTynatel TeOpUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTD
MOAYJiI CKOPOCTM CBeTa B BaKyyMe, IPUHIUII
OTHOCHUTENIbHOCTH DUWHIITEHA
6.2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMeIJICHUE
BPEMEHHU U COKPAILCHHUE JTUHBI
6.3 DHeprusi ¥ UMINYJIbC CBOOOIHON YaCTUIIBI
6.4 CBsi3b Maccbl C SHEPrued M MMITYJIBCOM CBOOOIHOM
YACTUIIbI. DHEPTUS TTOKOSI CBOOOHON YACTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTEI KBAHTOBOM OIITUKH
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7.1.1 ®oronsl. Popmyna [lnanka cBs3u 3Heprumn (HPoToHa ¢ €ero
YacTOTOW. DHEPrusi U UMITYJIbC (OTOHA

7.1.2 OtkpeiTie U wucciaegoBanue (orodpdexra. OnbITh
A.T'. CroneroBa. 3akonsl ¢poTordPexra

7.1.3 VYpaBHenue OiHmTelHa 11 porodddexrta. «KpacHas
rpanuna» ¢porodrpdexra

7.1.4 Hapnenue ceeta. OnwiTel I1.H. JleGenena

7.1.5 XUMHUUECKOE JICNCTBUE CBETA

7.1.6 Texnuueckue ycTpoilcTBa: (QOTOINEMEHT, (POTONATUHUK,
conHe4Has 6aTapesi, CBETOAUO/]T

7.2 CTPOEHUE ATOMA

7.2.1 Mopaenr atoma  Tomcona. OmbsiTel  Pesepdopna
10 CCJICIOBAHUIO CTpoeHus aToMa. [InanerapHas Mmojenb
aToma

7.2.2 [Toctymarel bopa. M3nyuenue u morjomeHue (GOTOHOB
IpU T[EepexoJle aTroMa C OJHOTO YPOBHS SHEPruu
Ha Jpyroi. Buasl cnekTpoB. CHEKTp ypOBHEH SHEPruut
aToma BOAOpoOa

7.2.3 BonnoBbie cBoWicTtBa wactul. Bomnel ge  bpois.
KopnyckynspHo-BoIHOBOM JyaJIi3M. Hudpaxius
AJIIEKTPOHOB Ha KpUCTaJIax

7.2.4 CnoHTaHHOE€ W BBIHYXKIECHHOE H3Jy4€HHUE. Y CTPOMCTBO
U TIPUHITUIT paboTHI Ja3zepa

7.2.5 TexHuyeckue  yCTpPOWCTBA:  CIEKTPaJbHBIA  aHAJIU3
(CIEeKTPOCKOIT), Ja3ep, KBAHTOBbII KOMITBIOTED

7.2.6 [Mpaktueckue pabotel. HaOmiogeHue nMHEHYATOTO
CIIEKTpa

7.3 ATOMHOE A1PO

7.3.1 Mertoapsl HaOMIOAEHUS U PETUCTPALMU DIEMEHTAPHBIX
YacTUIl

7.3.2 OtkpeiTHe paguoakTuBHOCTH. OmbiThl Pezepdopma mo

OMPENCIICHUI0 COCTaBa PaJUOAKTUBHOTO HW3IY4YCHUSI.
CgoiicTBa anb(da-, Oerta-, ramma-usinydyeHus. BrusHue
PaIMOaKTUBHOCTH HA KUBbIE OPraHU3Mbl
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7.3.3

OtkpbiTHE TpOoTOHAa W HeuTpoHa. HyknoHHas monenb
anpa ['eiisenOepra — MBanenko. 3apsg siapa. MaccoBoe
yucIo sapa. M3ororsl

7.3.4

Anbda-pacnaa. DNEKTPOHHBI M TO3UTPOHHBIM OeTa-
pacnan. ['amma-u3nyuenue. 3akOH PaJMOAKTHUBHOIO
pacmana

7.3.5

DHeprus CBsI3U HYKJIOHOB B siipe. SlnepHbie cuibl. [ledext
Macchl spa

7.3.6

SnepHble peakuuu. JleneHue U CUHTE3 AA€Ep

7.3.77

Anepusiii peaktop. Tepmosiaepusiii cunTte3. [IpobGiiemsl
U TEPCIEKTUBBI SIACPHON DSHEPreTUKU. IKOJIOTMYECKHUE
ACIIEKTHI SIIEPHON SHEPIETUKHU

7.3.8

3J'I€M€HTapHBIC HYaCTHILIBI. OTKpLITI/Ie IMO3HUTpPOHA.
(DyH,HaMCHTaHBHBIC BBaHMOﬂCﬁCTBHH

7.3.9

TexHuueckue ycTpoWCTBa: JO3UMETP, kKamepa BunbcoHa,
SJIEPHBINA peakTop, aToMHast bomOa

7.3.10

[MpakTrueckue paboThl. McciemoBaHWE TPEKOB YaCTHIL
(o roToBBIM (hoTOTpadusim)

OJIEMEHTBI ACTPOO®M3NKIA

8.1

Bun 3Besmnoro HebGa. CosBe3mgus, SpKHAE 3BE3bI,
IUTAHETHI, X BUAUMOE IBHKEHHE

8.2

Conmueunass cucteMa. IlmaHeTbl 3€MHOM  T'pYMIIBI.
[InaHeThI-TUraHTBl U UX COYTHUKHU, KAPIUKOBBIC IIJIAHETHI.
Mautbie Tena CoTHEYHOM CUCTEMBI

8.3

Comnne, ¢orochepa wu  armochepa. ConHeuHas
AKTUBHOCTD

8.4

HcTtounuk snepruu ColiHIIA U 3BE3]]

8.5

3Be3/lbl, WX OCHOBHBIE XapaKTEPUCTHUKH:  Macca,
CBETUMOCTb, paJUyC, TEMIIEpaTypa, WX B3aUMOCBS3b.
JlnarpaMma «CHEKTPAJIBHBIM KJIACC — CBETUMOCTb>».
3Be3Abl TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH
«Macca —  CBETHMOCTBY»  JJII  3BE3J  TJIaBHOM
ITOCJIEJOBATEILHOCTH

8.6

Bnyrpennee CTPOECHHUE 3BE3/I. CoBpeMeHHbIE
NpeACTaBIEHUS O MPOUCXOXKJIECHUH U 3Boonnu ComHia
Y 3BE3]l. DTalbl )KU3HU 3BE3]l
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denepanpHas padouas nporpamma | Gusuka. 10—11 kmaccer (0a30BbIi ypOBEHB)

8.7

Mineunsiii Ilyre — nHama [amaktuka. ChoupanbHas
crpykrypa [amaktvku, pacnpeneneHue 3Be3l, rasa
u neuh. Ilonoxxenue u amxkenue ConHia B I'amakTuke.
[Tnockas u cepudeckas moacucTeMsl [ anakTuku

8.8

Tunsl ramaktuk. Paguoramaktvku U KBaszapbl. YUepHbie
IBIPBI B SIIpax TrajJaKkTUK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO0:na.
Paz0Oeranue ramaktuk. Bospact u paaumyc BceneHHoi,
teopuss  bosbmoro  B3peiBa.  Mogens  «ropsden
Bcenennon». PenukroBoe nsnydenue

8.10

Macmrabnas crtpykrypa Bcenennoil. Mertaranaktuka.
Hepeuiennbie npo0iaemMbl aCTPOHOMUU

78



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpmkaT 203213900564843355954824568531281433305066908463
Bnageney KpusoluewH Cepreit AnekcaHapoBny

OeicTevTened C 14.10.2024 no 14.10.2025



http://www.tcpdf.org

		2025-09-19T12:15:58+0500




