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HNOACHUTEJBbHAS 3ATINCKA

Ilporpamma mo ¢usuke Ha ypoBHe cpegHero oOuwero o6pa3oBaHUs
paspaboTaHa Ha OCHOBE IOJOKEHWHA U TpeGoBaHMIl K pesyJibpTaTaM OCBOEHHS
OCHOBHOH 00pa3oBaTenbHON MPOrpamMMEl, IpeacTaBieHHBX B OI'OC COO0O, a
TaKXKe ¢ y4€TOM (pesiepanbhoit pabodell mTporpaMMbl BOCTHTAHHS U Konneniun
MpenoaaBaHus y4eOHoro npeamera «Dusnka» B 06pa3oBaTeNbHBIX OpraHu3aIHax
Poccuiickoit  Qenepauyu,  peanmsylOWMX — OCHOBHbIE obpa3oBaTenbHbIE
IIPOrPaMMEl.

[Iporpamma no dusuke onpenenser o6a3aTenpHoe IPeIMETHOE COJIEpKAHHE,
YCTaHABIMBACT PCKOMEHAYEMYIO NOCIEA0BATEABHOCTE H3YUEHHUS TeM U Pa3felion
Y4eOHOro mpeaMeTa ¢ y48TOM MEXIPEAMETHBIX H BHYTPHNPEIMETHEIX CBA3e,
TOTHKM  y4eOHOro mpouecca, BO3PacTHEIX  OCOBEHHOCTe 00y4aIoImMXCsl.
IIporpamMma Mo Qusuke naéT npeacraemenue o Uensx, COAepXaHuH, oOLiel
CTpaTeTHX OOYYeHHS, BOCIMUTAHWS U Pa3BHTUMA O0yJaroIIuxcs CpeacTBaMH
yaeGHoro npeaMera « PusHKa» Ha YrTyGIEHHOM YpPOBHE.

HUsyuenne kypca dusmkm yroy6nérsoro YPOBHS IO3BOJIIET peaNU3OBAThH
3a/ladu IPOGECCHOHANBHON OPHEHTAIVMH, HATIPABJIEHO HA CO3JAHHE YCIOBUH st
IPOSBJICHHAS CBOMX HHTEIUIEKTYaNlbHBIX M TBOPYECKHX CIIOCOGHOCTEH KA IbiM
oby4aromuMesl, KOTOpble HeoGXOAMMBI IS IPOJOMKEHUsT 00pa3OBaHUS B
OpPraHM3alMAX NPO(ECCHOHATEHOr0 06pa3oBAHUA 110 Pa3MHYHBIM  (PH3HKO-
TEXHUYECKHM ¥ WHIKEHEPHBIM CITELUaIbHOCTSAM.

B nporpamme mno ¢usuke ompenensrorcs MJIAHUPYEMBIE  Pe3yNLTaThl
OCBOCHUS Kypca (pU3UKM Ha YpOBHE CpeaHero ofiero 00pa3oBaHusl: JMYHOCTHEIE,
MCTAlIpEAMETHBIC, — NIPEAMETHBIE (Ha  yrayOnéHHOM  ypoBHe). Hayuno-
METOLIONOTHYECKOH OCHOBOH i paspaGoTku TpeGomammii JIUYHOCTHBIM,
METANIPEAMETHHIM U TIPEAMETHBIM  pesysibTataM  O0yJalolNXCs, OCBOMBILHX
UporpaMMy MHO (M3MKEe Ha YypPOBHE CpEmHEr0 O6HIEro obpazoBaHus Ha
yriayOn€HHOM YPOBHE, SBIAETCS CHCTEMHO-IESTeIbHOCTHEII IIOAXO/.

IlporpaMma no ¢usMke BrIIOYAET:

[IAHNPYEMBIE  PE3yNbTATEl OCBOCHHMS Kypca OH3MKH HA YIIyGIEHHOM
YPOBHE, B TOM YHCJIe IPEIMETHBIE PE3YNbTATHI I10 FOAaM 00y eHUS;

cosiepxkanue yuebHoro npeamera «Du3uka» 1o rogaM obydeHus.

IlporpaMma no ¢u3NKe MMeeT MpUMEpPHBIH XapakTep U MOXeT ObITh
HCTIOIB30BaHa YUHTENAMN GU3NKH /1 COCTaBICHUs CBOMX paGounx IpOTpaMM.

INporpamma mo ¢usnke He CKOBBIBAET TBOPYECKYIO WHHLMATUBY YUUTENEH U
MpEJOCTaBNACT BOIMONKHOCTH [UISl DPEANU3AlUM  PA3IMYHBIX METOIHYECKUX
MOAXONOB K NpPENOAaBaHHIO (GU3MKH Ha YrIyGNEHHOM yYPOBHE NpPH YCIOBHHM
COXpaHEeHUs 0013aTENBbHOM YaCTH COfepXaHus Kypea.



Pu3MKa Kak Hayka O HauOonee OOIHX 3aKOHaX NPUPOALI, BLICTYIIAA B
Ka1ecTBe y9eOHOrO NpeMETa B HUIKONE, BHOCHUT CYLIECTBEHHbIH BKIAN B CHCTEMY
3HaHUH 06 OKpyx)aromem Mupe. HLIKONBHEIN Kypc husuky — CHCTEMOOOPA3YIOILHIT
UTA €CTECTBCHHO-HAYYHBIX YYEOHBIX NPEAMETOB, IOCKONEKY (H3NYECKHe 3aKOHEI
JIeaT B OCHOBE TNPOLECCOB W SBJICHMN, M3yYaeMbIX XHMHMEH, GHONOrHeil,
uzudeckoll reorpadmeli u  actpoHomueil. McnonesosaHme H aKTUBHOE
NPUMEHCHHE (DU3MYECKMX 3HaHME OmpeaemIo XapakTep M OypHOe pa3BHTHe
Pa3HOOOpasHBIX TexHONMOruit B clepe sHEpreTHKH, TPAHCIIOPTa, OCBOCHHUS
KOCMOCa, TIOMYHEHNA HOBBIX MATEPHANOB C 3aIaHHBIMH CBOWcTBaMy, MsyueHnue
(GU3MKM BHOCHT OCHOBHOH BKiIad B (pOpMHUpOBaHKE eCTECTBEHHO-HAYYHOM
KapTHHBI MMpa 0bydarowerocs, B (pOPMUPOBAHHE YMEHHH NPHMEHATh HayYHBIH
METOJ TO3HAHMS [IPU BBIIOIHEHWH UMH Y4eGHBIX HCCIIeI0OBaHMHIL

B ocHOBY kypca dusuku Ha ypoBHe cpentero oSiero 00pa30BaHus TONOKEH
PAR uIeH, KOTOPbIE MOXHO PACCMATPUBATE KaK IIPHHLUTIE] €70 TIOCTPOESHHUS.

Hoen uenocmmocmu. B cooTBeTCTBUH ¢ Heil Kypc dBIAE€TCS JOIHYECKH
3ABEPUIEHHEBIM, OH COJEPXUT MaTepHan W3 BCEX PA3eNoB (U3HKH, BKIIFOYAET KaK
BOIIPOCHI KJAaCCHYECKOM, TaK H COBPEMEHHOMN (PH3UKH.

Hoen zenepanusauyuu. B coorercTsud ¢ Heil Marepuan Kypca (H3IHKH
OOBEAMHEH BOKDYr (UBHYECKMX TeOpHil. BenymuMm B kypce sBisetcs
(OpMHUpOBaHUE MPEACTABIEHHE O CTPYKTYPHBIX YPOBHAX MAaTEepHH, BEIleCTBE U
orne.

Hoea zymanumapuzayuu, B peanusauus NpeanoyiaraeT UCNONBL30BAHUE
TyMaHHTApHOIO MOTCHUWaNa (GU3MYecKol HayKH, OCMBICIIEHHE CBS3H pa3BHTHSA
¢usukn ¢ pasButmeM ofuiecTBA, a TaKKe o MHPOBO33pEHYECKHMH,
HPABCTBECHHBIMU M 9KOJIOTHYECKUMU MPOOIEeMaMH.

Hoea npuxnaouoii nanpasnennocmu, Kypc ¢usuxu yrny6nénnoro ypopus
IPEANOIAracT 3HAKOMCTBO ¢ OIMPOKKUM KPYrOM TEXHHUYECKHUX M TEXHOIOrHYECKUX
MPUIOXKEHUH H3YYCHHBIX TEOpHil H 3akoHOB. Ilpu 3ToM paccMaTpHBalOTCS Ha
YPOBHE OOIIMX IpPEACTABNCHHHA M COBPEMCHHBIE TEXHIUCCKHE YCTpOiiCTBa, W
TEXHOJIOTHH.

Hoea »skonozuzayuu peanvsyercs IOCPENCTBOM BBECHHS 3JIEMEHTOR
CONCPKAHHUA, IIOCBAIICHHBIX 3KOJOTMYECKHM mNpoGieMaM  COBPEMEHHOCTH,
KOTOpBIE CBA3AHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a Takxe OGCYKACHUS
npoGIIeM PALMOHANBHOTO IPUPOAONONB30BAHUS H IKOJIOTUHUECKON 6e30MaACHOCTH.

OcBoenne cofiep:xanus OPOTPAMMEI IO (PUINKE JOMKHO GITH MIOCTPOCHO Ha
TIPUHIKMAX CUCTEMHO-AEATEHOCTHOTO Moaxoaa. [Ins (U3MKu peanusarms 3THX
MPHHUKIOB 6a3upyeTcs Ha UCMONB30BaHUH CaMOCTOSTEbHOrO IKCIIEPUMEHTA KakK
TIOCTOAHHO JEHCTBYIOLIEro (akTopa ydeGHOro mpouecca. Jlis yraybnénnoro
YPOBHA — 5TO CHCTEMa CaMOCTOATENBHOTO —YYEHMYECKOIro IKCIepUMEHTa,



BKITIOYAIOMIETO (POHTATBHEIE YUEHHYECKHE ONBITBI MPH H3YYeHHH HOBOTO
MaTepHana, JabopaTopHble paboThl H paboTh! NPakTUKYMa. IIpH 3TOM BO3MOXKHEL
ABa crocoba peanmszaluM  (U3MIECKOTO MPaKTHKYMa. B nepeoM cIydae
IPaKTHKYM HpOBOAHTCS MO0 B Konue 10 u 11 kiaccos, aubo nocre nepeoro u
BTOPOrO MOJNYrOAWH B KAXAOM W3 3THX KIaccoB. BTopoili cmocob — at0
MHTETpalus paboT NpakTHKyMa B CHCTeMy JabopaTOpHEIX pabor, KOTOpBIE
MpOBOAATCA B Mpouecce u3yyeHus paspena (Temsl). Ilpu sTom mop paboramu
NpaKTHKyMa MOHUMAETCA CAMOCTOSTENILHOE UCC/IeNOBaHHE, KOTOPOE MPOBOMUTCS
110 PyKOBOACTBY CBEPHYTOTO, 000OIIEHHOIO Bija 6€3 MOoIaroBoii HHCTPYKIINHU,

B nmporpamme 1mo ¢usuke cuCTeMa yYEHMUYECKOTO SKCIEPHMEHTA,
NabopaTOpHEIX paboT U MPAKTHKYMa MPEACTAaBiIEeHA eIuHBIM nepedHeM. Bribop
TEMaTHKH VIS 5THX BUJOB YYE€HHYECKHX MPaKTHYECKHX PaGoT OCyIecTBISeTcs
y4acTHHKaM# 00pa30BaTeNbHOrO Mponecca HCXOIS U3 0COBEHHOCTEH IIOYPOYHOTO
IIaHHPOBaHUA W OCHalleHWd Kabunera ¢usuku. Ilpu 3ToM obecneuwnBaeTcs
OBJANCHHE OOYYAIOIUMHUCS YMEHHAMH TPOBOJWTh TPSMBEIE M KOCBGHHBIE
H3MEPCHUS, HCCIC/IOBAHUS 3aBUCHMOCTEH (QUIMUECKMX BENUYHH M TIOCTAHOBKY
OMBITOB MO MPOBEPKE NPEIOKEHHBIX IMIIOTES.

bofbuioe BHUMaHHE yJeNACTCA pPELIEHHIO DAacUSTHBIX M KAYECTBEHHEIX
3a7a4. [lpu 3Tom and pacu8THbIX 3aHa4 IPHOPHTETOM ABIAOTCA 33Ja4U C SBHO
3aJlaHHON U HeSBHO 33JIaHHON (U3UYECKON MOJENBIO, MO3BOISIONIHE NPUMEHSTH
M3YYECHHbIE 32KOHBI W 3aKOHOMEPHOCTH KaK M3 OJIHOrO pasjena Kypca, TaK H
HHTErpUpys MPAMEHEHUE 3HAHUN U3 Pa3HBIX pa3fenos. JIna KauecTBeHHBIX 3a0a4
NIPUOPHTCTOM  SABJIAIOTCA 3a/laHusi Ha OOBACHEHHE/TIPeACKA3aHUE HPOTEKaHUS
dusHIecKuX SBIEHHN W NMPOLECCOB B OKPY>Kalollel XU3HM, Tpebylomue BEIOOpa
uzMUecKol MOJIENU AN CHTYAIUK IPAKTHKO-OPHEHTHPOBAHHOTO Xapaxrepa.

B coorsercrBun ¢ tpeGoBammamu PI'OC COO x MarepuanbHO-
TeXHHHECKOMY ofecneueHuro yu4ebHoro mpouecca Kype Gu3uKd yrioyGnéHHOro
YPOBH: Ha YPOBHC CpeaiHero o0iero o0pa3oBaHus SOMKEH H3YYaThCA B YCIOBHAX
npeJMeTHOro kabuHera. B kabuHere OGU3MKM J0MKHO GHITE HEOOXOAUMOE
nabopaTopHoe 06OpyMOBaHHE IS BHIMONHEHMA YKa3aHHBIX B porpaMMe o
(hH3MKE YYEHUYECKHX OTIBITOB, NaGOpaTOpPHBIX paboT W paboT NpaKTUKyMa, a
TaK)Xe IEMOHCTPALIHOHHOE 000PYAOBAHHE.

HeMoHCTpanmoHHoe o6GopynoBaHHE (QOPMHPYSTCAd B COOTBETCTBUH  C
TPHHUKIIOM MUHMMANBHOM JOCTATOMHOCTH M OGECIEYHBAET MOCTAHOBKY
NEPEUACICHHBIX B INporpaMMme Mo ¢M3AKe KITOYEBBIX AEMOHCTpAUHil st
VCCIENOBAHUA ~ M3Y4aeMBIX  ABJICHUHA M  MpPOLECCOB, OMIMPUYECKHX U
(pyHIAMEHTANTBHBIX 33KOHOB, HX TEXHHIECKHX IIPHMEHEHHIA,

JlabopaTopHoe o06OpynoOBaHME A yYEHHYECKHX IMPAKTHUECKHX pabor
(opMupyeTcs B BHIE TeMaTHYECKHMX KOMILDIEKTOB M OGecriednBaercs B pacuére



OZHOrO KOMIIIEKTa Ha JByX ofyyarouguxcs. TeMaTudecKde KOMIUIEKTEI
na0opaTopHOro O0OPYNOBAHUS MOMKHBI OBITH TOCTPOEHBl HA KOMILIEKCHOM
HCMOb30BAHNY AHANOIOBRIX U UMQPOBBIX NPUGOPOB, 4 TAKKE KOMIBIOTEPHBIX
HU3MEPUTENBHBIX CUCTEM B BUAE LIMPPOBLIX NabopaTopuii.

OCHOBHBIMH LIEJIAMH U3Y4eHNs GU3HKU B 06111eM 06pa30BaHNH SBIAIOTCS:

GopmupoBanMe yHTEpeca M CTpeMicHHs OOYYalOmHXcs K HAyUHOMY
M3Yy4YEHMIO TPUPOAbI, pasBUTHE MX HHTCIUIEKTYalbHBIX M  TBOPYECKHX
CIIOCODHOCTEIH;

Pa3sBUTHE NPEACTABJICHHH O Hay4HOM METOJIe MO3HAHUSA H (POPMHpOBaHHE
HCCIEAOBATENBCKOrO OTHOIIECHUS K OKPYKAKOIIMM SIBJICHHSIM,

(opMHUpOBaHHE HAYYHOIO MHPOBO3ZPCHHS KAK PE3yJIbTaTa M3YyHCHUS OCHOB
CTPOCHHUS MATEPUHU M (DYHIaMEHTAITBHBIX 32aKOHOB (PU3UKY;

$opmupoBanne yMeHHit OGBICHATS ABNEHHUS C UCIIOB30BAHUEM DH3HYECKUX
3HAHWH ¥ HayYHBIX JOKa3aTellbCTBR;

hopMUpoBaHME MNPEACTABNCHHH O ponu GU3MKM A8 DAsBHTHA JPYTHX
€CTECTBEHHBIX HAYK, TEXHHKH ¥ TEXHOJIOIHH;

pa3BUTHE TpeAcTaRNeHHi 0 BO3MOKHBIX cepax Oynyueit
IPO()eCCHOHANBHON EATENBHOCTH, CBA3AHHEIX C GH3MKOM, MOArOTOBKA K
AaJIbHeWieMy 00Y4YEHHIO B 3TOM HaIPaBIeHNH.

HocTixeHue >THX ueneil obecrneynBaeTcs pellleHreM CIEAYIOLINX 3a/ay B
npolecce u3yHdeHus Kypca (PU3MKM Ha YPOBHE CpeiHero obiero o6pazoBaHus:

npuobperenHe cucTeMsl 3HaHWH 06 obIWX PU3MHECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPUAX,  BKIIOYAs  MEXAHHKY,  MONCKY/APHYHO  (H3HKY,
3IEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY M 31E€MEHTHI acTPO(U3HKY;

(GopMHpOBaHe YMEHHIi IPHMEHATD TEOPETHUECKUE 3HAHMA [id 00BICHEHUS
u3NYeCKUX ABNEHHH B MPHpPONEe W M NPHHATHS TIPAKTHUECKHX pelleHHi B
MMOBCEAHEBHOM XXH3HH,

OCBOCHHE CNOCOOOB pEILICHHS pasiuYHBIX 3aad ¢ SBHO 3aJaHHOI
¢usnueckoil Mozenbio, 3aKad, MOAPa3syMEBAIOIIAX CAMOCTOATENLHOE CO3NAHME
¢usviecko Mozeny, aAeKBATHOM YCIOBHAM 3aJa4M, B TOM 4GHCAE 3a1ad
HH)KEHEPHOTO XapaKTepa;

MOHUMAHUE (QH3NYECKUX OCHOB W TNPHHLMIIOB ACHCTBHA TEXHHYECKHX
YCTPOHCTB U TEXHOJIOTHYECKHX MPOLECCOB, HX BIMSHASA Ha OKPY>KAIOLIYIO CPELY;

OBIAJICHHE METOJIAMH  CaMOCTOSITENIBHOTO MIAHUPOBAHMS M MPOBEJACHHS
GU3MYECKMX  OKCIEPHMEHTOB, aHalM3a ¥ UHTeprpeTaudd  HHMOpMALuy,
onpenesieH|s TOCTOBEPHOCTH MOYYEHHOTO pe3yIILTaTa;

CO3JaHHE YCJIOBHH A Pa3sBUTHH yYMEHUH IPOEKTHO-HCCNENOBATENRCKOI,
TBOPYECKOH AeATENBHOCTH;



pasBuTHE MHTepeca K cdepaM npodeccHoHaNbHON AEATENbHOCTH, CBA3aHHO]
¢ $HU3UKOH.

B coorBetcrsun ¢ rtpeGoBanmamu ®IOC COO yrnyGaéHHbIH YPOBEHbB
u3yueHHs yuebHOro npeamera «Pu3nka» Ha YpOBHE CpelHero obIIEro
00pa3oBaHus BBIOUpAeTCs  OGYHAIOWMMHUCS, IUIAHUPYIOUIMMHE  PONOJIKEHHE
00pa3oBaHus 110 CHENHATBHOCTAM QUIUKO-TEXHIIECKOTO npogus.

Ha usydenne gusnku (yriyGiéHHbIH ypoBeHb) Ha YPOBHE cpemHero obuero
obpaszopanus oreoautes 340 yacos: B 10 xnacee — 170 uacos (5 gacoB B Hesenmo),
B 11 kmacce — 170 4yacos (5 yacos B Henemo).

Ilpeanaraempiii B nporpaMme 10 Qu3MKe [epedeHb 1abopaToOpHLIX H
IIPAKTHYECKHX paboT SABJSETCA PEKOMEHIOBAHHBIM, Y4YHTENh AenacT BBLIOOD
NpOBCCHHs NaBOPATOPHBIX pabOT M OMBITOB ¢ YY&TOM HH/MBHIYATbHBIX
ocofeHHOCTEH 00yUaroimuxcs.



COAEPKAHUE OBYUYEHUSI

10 KJIACC

Paszaen 1. Hayunsiii MeToa noznanns MpHPOABI,

Du3uKa ~ QyHIAMEHTAIbHAs HAYKA O IPHPOJE. Hayunsiit MeToa noznanus u
METOABI HCCIIENOBaHNA PU3HYECKUX ABJICHMIA,

OKCTIEPUMEHT M TeOpHsl B MpPOLECCe TO3HAHUS npuponael. Habmonenne u
3KCIIEPUMEHT B (PH3HKe.

Criocobel  M3MepeHus QUIHYESCKHX BEJHYHH (aHanoroeele W LHMQPOBBIE
U3MEPUTENIBHBIC IPUOODEI, KOMITBIOTEPHBIE JaTIHKOBBIE CUCTEMEI).

IlorpemwrHocTH  w3MepeHuii  U3MYECKUX — BeIHUMH (abcomoTHast w
OTHOCUTENbHAA ).

MogenmipoBaHne (pu3sMuecKux ABICHUH U IIPOLECCOB (MaTepHanbHas ToUKa,
a0COJIIOTHO TBEpAOE Teno, UaealbHas KHUJKOCTh, HUACaNbHBII ra3, TOYEUYHBIH
3apsan). [unotesa. OH3HYeckuil 3aK0H, rpaHUUE €10 TPUMEHUMOCTH. Puinyeckas
TEOpHs.

Ponk u MecTo dusnku B GopMupoBaHHU COBPEMEHHOM HAY4YHOH KapTUHEI
MUPA, B IPAKTHYECKOH AeATEILHOCTH JIIONCH.

Yuenuueckuii sxcnepumenm, Aabopamopnsie pabomot, npakmurym.

HsMepeHne CHIOE TOKA M HaNpsXeHHS B LENd MOCTOSHHOIO TOKA npu
IOMOLUH AHATIOTOBBIX B HH(POBEIX H3MEPHUTEIBHBIX IPHOOPOB.

3HAaKOMCTBO ¢ IM(ppoBOi aGopaTopuelt o ¢usnxe. IpuMephl nsmepenus
(PH3HYECKHX BEUYMH NPY TOMOLIH KOMIIBIOTEPHBIX NaTIHKOB.

Pasgen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanvndeckoe nsuxeHue. OTHOCHTENBHOCTD MEXaHHYECKOro JIBHKEHUSL.
Cucrema oTcuéra.

[Tpamas 1 oOpaTHAS 33,1a9H MEXaHUKH.

Pajyc-BekTOp MatepuaibHOM TOYKH, ero IIPOCKUHM HA OCH CHCTEMBI
KOOpAHHAT. TpaekTopHsl.

Ilepementense, cKOpPOCTh (CpelHAs CKOPOCTH, MTHOBEHHAS CKOpOCTh) H
YCKODEHHE MaTepHATEHOW TOYKH, MX TPOEKIUH HAa OCH CHCTEMBI KOOpIUHAT,
Croxenue nepeMenieHU H CloXKeHe CKOpOCTEIA.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPAMONHHENHOE ABIKEHUC. 3aBUCHMOCTE
KOOPZMHAT, CKOPOCTH, YCKOPEHHS U ITYTH MATEPHANLHOH TOYKH OT BPeMEeHH H UX
rpaguky.

CBofGonuoe naacHue. YckopeHHe cBOGOAHOrO MajeHwUs. JBuxKeHHe Tena,
6polleHHOro Moj YIAOM K FOPH3OHTY. 3aBUCHMOCTS KOOPJMHAT, CKOPOCTH H
YCKOPEHHA MaTEePHAIBHON TOYKHA OT BPEMEHH U WX rpa()uKH.



Kpuponuneiinoe  aswxenue. JIBmkenue MAaTepUabHON  TOYKH  I10
OKPYXHOCTH. YTIOBas M NHHeHHAs cxopocTk. IlepHon M wactoTa oOpaleHus.
LleHTpoCcTpeMHTEIBHOE (HOPMANBHOE), KacaTeabHOe (TaHreHIMANBHOE) ¥ MOJHOE
YCKOpPCHHE MaTepHaJIbHON TOUKH.

TexHHueckne yCTPOHCTBA M TEXHONOIHYECKHE MPOLIECCHI; CIIUJIOMETD,
ABIKCHHC — CHApAZOB, LICIIHBIE, [ISCTEPEHYATBIE W peMEHHBIE Mepenauw,
CKOPOCTHEIE JINQTEHL.

Hemoncmpauuu,

Mozens cucteMbl OTCUETa, HIIFOCTpALHS KHHEMATHUSCKHX XapaKTepUCTHK
JBUKEHHUS.

Cnoco6sl HeCNeIOBAHNA TBHXCHMIA.

Hintoctpaius npenensHoro nepexona i H3MepeHHe MCHOBEHHOIH CKOPOCTH.

[Ipeocbpazosanne ABMKEHHI ¢ HCTIONB30BAHHEM MEXAHM3MOB,

IlaneHue ten B Bo3AyXe ¥ B pa3spekeHHOM IPOCTPAHCTBE.

Habmonenue nproxenus Tema, GpomeHHoro non YIJIOM K TOPH30HTY H
TrOPU30HTAJIBHO.

Hanpasnenne ckopocTH npu ABIKEHHH 10 OKPYXHOCTH.

IIpeoBpasopanue yraoBoi CKOPOCTH B PeAYKTOpE.

CpaBHeHHe myTel, TpaeKTOpHWii, CKOpPOCTel ABUXKEHHS OJHOTO H TOrO Ke
TENa B pa3HBIX CUCTEMax OTCYETa.

Yuenuuecxuii sxcnepumenm, nabopamopusie paomot, RPAKIMUKYM.

HizyueHue HEpaBHOMEPHOIO JABHXXEHHSA C LEJBIO ONPENEIeHUs MTHOBEHHOIM
CKOPOCTH.

M3mepeHye yCKOPEHHS NpH OpSAMOITHHEHHOM PaBHOYCKOPEHHOM JBHXEHHU
110 HaKJIOHHOM MIIOCKOCTH.

HcenenoBanue 3aBHCHMOCTH NYTH OT BpPEMEHH IIPH PaBHOYCKOPEHHOM
IBUXKCHHH.

UsMmepenue  yckopeHus — cBOGOAHOTO  mNajeHus (pexoMeHA0BaHO
HCIIONB30BaHHE UKMPpoBOl Taboparopun).

Wsyuenue mABWXEHHS Tena, OpOIIEHHOTO IOPH3OHTAIBHO. [Tposepxra
TUMOTE3Bl O TNPAMOH MMPONOPLHOHANBHOH 3aBHCHUMOCTH MEXAY NATLHOCTHIO
MOJETA M HAYalbHON CKOPOCTRIO TEJIA.

Wzyuenne HABMXKEHUA TeNa MO OKPYXHOCTH C MOCTOAHHOH TO MOJAYJIIO
CKOPOCTEIO.

Hcenenosanne 3aBUCHMOCTH Nepuosa OOpallleHHss KOHMYECKOTO MASTHHKA
OT €ro IapaMeTpoB.

Tema 2. lunamuxa.



IlepBeit 3axom Hetoroma. VHepuumaneHble cHCTEMBI oOTCUSTA. I IpuHuyn
OTHOCHTENBHOCTH [anumes. HenuepuuankHele cucTeMbl oTCHYETa (onpexpenenue,
IIPHMEpBHI).

Macca tena. Cuia. [puanmn CYNEPIO3UIIH CUJI.

Bropoii 3axon HetoToHa 171s MaTepuansHoit Touky,

Tperui sakon HetoToHa 4715t MaTepUaNbHEIX TOYEK,

3aKOH BCEMHPHOrO TATOTEHHA. DKBHUBANECHTHOCTD TPaBUTALMOHHON U
HHEPTHOH Macchl.

Cuna TsKecTH. 3aBHCHMOCTb YCKOPEHHS CBOGOMHOTO NMaAeHus: OT BBICOTEI
Hal TOBCPXHOCTBIO TMJIAHETH! MW OT reorpadiuecKoll INMpOTHL. JIBHKEHHe
HEOECHBIX TEN ¥ X CNYTHHKOB. 3aKOHLI Kennepa. [lepsast kocMuueckas ckopocTs.

Cuna ynpyrocru. 3axom I'yka. Bec Tema. Bec TeJla, ABHXYLIErocs ¢
YCKOpPEHHEM,

Cuna tpenus. Cyxoe Tpenwe. CHMNa TPEHMS CKONBKEHUS W CHIA TpeHus
noxos. Kosdpuuwment tpewns. Cuna comporueienus OpH JABKOKEHWH Teja B
KUJKOCTH WK Ta3e, €€ 3aBUCHMOCTE OT CKOPOCTH OTHOCHTENBHOTO IBHKEHHSL.

Hasnenue. I'unpocratuyeckoe nasnenue. Cuia ApxumMena.

Texunueckye ycTpolcTBa M TeXHONMOTHYECKHE MPOLIECCHI: MOIHNHHKY,
ABWKEHHE UCKYCCTBEHHBIX CIIYTHUKOB.

Hemoncmpayuu.

Habmonenue apuxenuns Ten B MHEpIHAIBHEX U HEUHEPLUaIbHBIX CUCTEMAX
OTCUYETA.

I IpUHIIHIT OTHOCUTENBEHOCTH.

KaueHne AByX LMAMHIAPOB MM IMapoB pa3sHOW MacChl ¢ OJUHAKOBBIM
YCKOPEHHEM OTHOCHTENBHO HEUMHEPLUHATBHON CHCTEMBI OTCUETA.

CpaBHenue  paBHOJEICTBYIOMIEH  OPHIOKEHHEIX K TENY CHI ¢
IIPOHM3BEACHNEM MACCHI T€JIa Ha €70 YyCKOPEHHE B HHEPLUMANBHOIM CUCTEMe OTCUETS.

PaBeHCTBO cHII, BOSHIKAIOUINX B Pe3yNibTaTe B3aMMOIEHCTBISA TEN.

H3Mepenne Macc o B3auMoIeHCTRHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM noabéMe U nafeHuu,

ITeHTpo0eskHbie MeXaHU3MEL.

CpaBHeHME CUII TPEHHS MOKOS, KAUEHUS U CKOJbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomst, npaxm UKYM,

WsMepenne paBHOACHCTBYIOINEH CHII NPH ABHXeHUU Opycka no HakIOHHOMH
TUIOCKOCTH.

IIpoBepka THMOTE36l O HE3ABUCHMOCTH BPEMEHM JBUSKEHMS Opycka 1o
HaKJIOHHOW IJTOCKOCTH Ha 33JIdHHOE PACCTOSHHE OT €10 MACChl.



Hccnenosanme 3aBHCUMOCTH CHJ YIPYTrOCTH, BO3HUKAIOIUX B MpPYKHHE U
pe3snHOBOM 06pasiie, OT UX Je(opMaIiiH,

W3ydyenne ABUXKEHUsS CHCTEMBI Tesl, CBA3AHHBIX HUTBIO, MIEPEKUHYTON Yepes
nérkui 0510K.

MsmepeHne koadduLmenTa TpeHus: N0 BelMYHHE YIIOBOTO ko3¢ puurenTa
3aBUCHMOCTH F(N).

Hccnenopanne nBroxenus Gpycka M0 HAKIOHHOMN IIIOCKOCTH ¢ [I€PEMEHHBIM
K03(PULHEHTOM TPEHHUS.

H3yuenue ABIKEHHS TPY3a HA Baly C TPEHHEM.

Tema 3. Cmamurxa meépoozo mena.

AbcomoTHo TBEpHoe teno. IMocrymarensuoe u BPALIATENbHOE IBHXEHUE
TBEPAOTO Tena. MOMEHT CHIBI OTHOCHTENBHO OCHM BpAalleHHs. ILiedo CHIbL.
CnoxeHue cun, NIPWIOKEHHBIK K TBEpAOMY Tey. LIeHTp TskecTH Tena.

YCnoBHA paBHOBECHS TBEPIOTO TeNa.

YcroitunBoe, HeycToHYMBOe, Ge3pazinyHoe paBHOBeCHE,

Texnuyeckue ycTpoicTBA M TEXHONOIMYECKME IIPOLIECChL:  KPOHIITEHRH,
CTPOUTENLHBIN KpaH, peIéTyaTole KOHCTPYKLMH.

Hemoncmpauuu.

YcnoBus paBHOBeCHS.

Buns! paBHOBECH .

Yuenuueckuii axcnepumenm, nabopamopnsie pabomuot, RPAKMUKYM.

Hccnenosanve ycnoBui paBHOBECHS TREPIOIO Teia, MMEIOIErO  OCh
BpallleHus.

KoneTpyupoBaHuie KpoHUWTEWHOB H pacyéT cun YIPYTOCTH.

Uzyyenue ycToluuBOCTH TBEPAOrO TeNa, HMEIOLIErO MIOMIANb OIOPEL.

Tema 4. 3axoust coxpanenun ¢ mexanuxe,

MMmynse MaTepranbHOl TOYKH, CHCTEMBE MaTEPHABHBIX TOUEK. LenTp macc
CHCTEMBI MaTEPHANILHBIX TOYeK. Teopema o IBUXXEHNH LEHTpa Macc.

MMIynse CUbI ¥ H3MEHEHHE UMITYJTbCa TeTa.

3aKOH COXpaHEHHs UMITYIIbCa,

PeakTuBHOE nBIKEHHE.

MoMeHT uMmynbca MatepHaisHOM Touku. IlpejcraBieHue o COXPaHCHUH
MOMEHTA UMIIYIbCA B LEHTPAJIBHEIX MOJIAX.

Paora cumbl Ha MaloM ¥ Ha KOHEYHOM IlepeMelleHHH. I'papuueckoe
IpeacTaBlcHue padoThl CHIIBI.

MOIUHOCTE CHIIBL.

Kunerndeckas sHeprus MaTepHanbHOM Toduku. Teopema 06 H3IMEHEHWH
KMHETHYECKOH S3HEPTUH MaTepUaibHON TOYKY.



IloTennmanbHele W HeNOTEHUMANBHBIE CWIBL. |IOTEHIHATBHAS 3HEPTUS.
[oTenuuaneHas >HEprus ynpyro AedopMUPOBAHHOM npyxussl. IloreHunansnas
SHEPIHA TeJld B ONHOPOTHOM IDaBHTALMOHHOM none. [loTeHumanbHas 3Heprus
Tel1a B TpaBUTALHOHHOM I10JIE OJHOPOJHOIO Ilapa (BHYTPH U BHe mapa). Bropas
KOCMHYECKas CKOPOCTh. TpeThs kocMuyeckas CKOPOCTb.

CBs3p  paGoTBl HETNOTEHLMANBEHEIX CHJI ¢ W3MEHEHHEM MeXaHWYECKOM
SHEPrUHM CHCTEMEI Teil. 3aKOH COXPAHEHHs MEXaHHYECKOH SHEPTHI.

Ynpyrue u Heynpyrue CTOJKHOBEHHS.

YpaeHeHne bepHyJUn AN KAeanbHON MHIKOCTH Kak CIEICTBHE 3aKoHAa
COXPAaHEHHS MEXaHUYECKON IHEPIruy,

TexHUYECKHE YCTPOMCTBA U TEXHONOTHYECKHE [IPOIECCHL: JIBHIKCHHE paker,
BOIOMET, KONEP, NpPYXKHHHBIA IHCTOJIET, THPOCKON, (UTYPHOE KATAHHE Ha
KOHBLKaX.

Hemoncmpayuu,

3aKOH COXPaHEeHHS UMITYJIBCA,

PeaxTurHOE nBHMXCEHUE.

HsmepeHne MOIITHOCTH CHJIBL.

M3MeHeHWe 3HEPTHHU TeNa IpH COBEPIUEHHMH paGoTHI.

B3avMHBIC NpeBpauieHds KHHETHYECKOH UM NOTEHILHMATBHOMN 3HEepruy Mpu
AEHCTBHHU HA TEJO CUJIbI TAKECTH U CHITbI YIIPYTOCTH.

CoxpaHeHune 3Hepruu mpu cBOGOJHOM TIaZEHHH,

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npakmuxym.

M3sMepeHne MMITybCa Telia 110 TOPMO3ZHOMY ITyTH.

VsmMepeHUe CUIBI TAMM, CKOPOCTH MOMEH JJIEKTPOMOGHIS M MOLIHOCTH
CHJIBI TSTH.

CpaBHeHHe U3MEHEHUS! UMITYIIbCA TeNIa ¢ UMITYIECOM CHJIBL.

HcenenoBanne coOXpaHeHUs! HMITYJIbCA TIPH YIIPYTOM B3aUMOJEHCTBUY,

3MmepeHue KMHETHYECKOR YHEPIHH Tea 10 TOPMO3HOMY ITyTH.

CpaBHeHUe W3MeHEHHA NOTEHMAIBHON SHEPTUN IPYXHHEI C paboToii cuiel
TPEHHA.

OnpeneneHue paGoThl CHIBI TPEHWS NP JBIXKCHUH TeJd O HAKIOHHOM
MJIOCKOCTH.

Pasnen 3. MonexynspHaa ¢u3Hka U TepMOAMHAMHKA.,

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMULECKON Meop Ul

OcCHOBHBIE TOJIOKEHHA MONEKYNSPHO-KHHETUYECKOH TEOpHH (MKT), ux
omeITHOE  obocHoBaHMe. Jlupdysus. BpoyHosckoe aBikenue. Xapakrep
OBHXKCHUS H B3aMMOJEHCTBUS dYacTUll BelllecTBa. Mojenu CTPOEHUsI Ta30B,
KHAKOCTEH M TBEPABIX TeN U OOBICHEHWE CBOICTB BEIECTBA HA OCHOBE OTHX



Mozeneit, Macca w  pasmepst Monekyn (aromon). KonmwecTso BelecTsa.
[TocTosiHRas ABoraapo.

TemnoBoe pasHoBecue. Temneparypa M cnoco0bl e& uamepenus. Illkana
teMiiepatyp Lleascus.

Mogens ujeanbHoro rasa B MOJCKYJISIPHO-KHRETUIECKOH TEOPHH: HaCTHII
ra3a JABIDKYTCSA XAaOTUYECKH U HE B3aUMOAEHCTBYIOT JAPYT C APYTOM.

l'azopble 3akonsl. VYpasHenne Menneneepa—-Knaneiipona. AGcomoTHas
Temieparypa (wkana Temnepatyp Kenesuua). 3axon Jlanerona. Hzomponeccrl B
WIACAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BeluecTBa. [ padudeckoe
PeJICTaBICHHE U3OMPOLECCOB: U30TEPMa, U30X0Pa, H3o0apa.

Cea3ep  Mexnay JaBlieHueM W cpeaHed KHHe’;'qucKoﬁ JHEpruen
IOCTYMATEJbHOTO TEIUIOBOrO ABMXEHHS MOIEKYNl WAeallbHOro rasa (OCHOBHOE
YPaBHEHHE MOJIEKY IIPHO-KMHETHIECKON TEOPHH HASAIBHOTO Iasa).

CBs3b aDCONIOTHOM TEMIEPATyPhI TEPMOANHAMHYECKOR CHCTEMbI CO cpenHen
KHHETHYECKOI SHEPrUeH MOCTYIIATEILHOTO TETINIOBOrO JBUIKEHUS €€ YaCTHIL.

Texurueckue yCTPOHCTBA M TEXHOJIOTMYECKME IIPCUECCHI: TEPMOMETD,
Gapomerp, ONyUeHHEe HAHOMATEPHAIIOB.

Hemoncmpayuu. _

Mopgenu ABMKEHHs YaCTHI] BelleCTRA.

Mogens 6poyHOBCKOIO ABMKEHHS. _

Br/ieoposTHK ¢ 3aIIChio pealbHOTO GPOYHOBCKOTC MBHXEHUS.

Juddysns xunxocreii,

Mogens onsita [lTepHa.

Ipursoxenve MonexyiI.

Monenu KpucTaIHuecKux peléTox. .

HabmoaeHue u nccneoBanne N3OMPOLECCOB. |

Yaenuueckuii yxcnepusentm, nabopamopiivie pabomst, npaKmukym.

VccmenopaHue IIpoLiecca YCTAHOBIEHHS TEIIOEGR  paBHOBECHS TpH
TeTI000MeHe MeX Ly ropsiueif u xonoi[Hbfff BOJOI. |

Hsydenne H30TEpMUMECKOTO MNpolecca (PEKOMEHANBAd HCMONB30BAEHE
nupposoil nabopartopmn). -

Hsy4enne H30X0pHOTO Npolecca. _

I/IéyqeﬁnésmoﬁapHom nporecca. e R

fIpoBepKa ypaBHEHHUs COCTOAHUSL. . et | '

Tema 2. Tepmoounarura, Tenaossie Manisinsl,

Tepmomunamuydeckas (TJ) cucrema. 3ajaHue oitelfHEX yenoBui  ang
TEPMOJMHAMHYECKON cruCcTeMbl, BHelUHIe B BHYTpeHH 2 napila_le'rpe.i. [lapameTpia
TePMOJHHAMUYECKOH CHCTEMB! KaK Cpefiliie 3HAYEeHud BT, CMUCHIBAFONINX
€€ COCTCANHE HA MUKPOCKOTTMIECKOM YpOBHE., -






Hynesoe Hauwano TepMmoguHaMuKH. CamonpousBosbHas  pemakcarys
TEPMOJIMHAMUYECKOH CHCTEMBI K TETUIOBOMY PaBHOBECHIO.

Monene umeansHOro rasa B TEPMOIMHAMHKE — CUCTEMA YPaBHEHUH:
ypaBHeHMe Menneneepa—Knamneiipona v BeIpaxeHye Jyis BHYTPEHHEH 3HEpruu.
YCnoBuA NPHMEHMMOCTH 3TOH MOAETH: HH3Kas KOHLICHTPAIXsl YacTHII, BEICOKHE

TeMNEpaTypsl. BhipaxeHue Ans BHYTpPeHHEH 3HEPrMH OAHOATOMHOTO HIACAJIbHOTO
rasa.

KBasucraruyeckue U HeCTATHYECKHE IPOTIECCEL.

OnemenTapHas paboTa B TepMOIHHAMUKE. BhIurcieHne paboThl 110 rpaduKy
nporecca Ha pVv-auarpamme.

Temnonepenada  kak  crmoco6  U3Menenus BHYTPEHHEH  3HEPTHH
TCPMOIMHAMMIECKON  cucTeMBl Ge3  coBepureHuss paboTel.  Koueexims,
TEIIOIPOBOTHOCTD, H3TYUYCHHE.

Konnuectso Temnorsl. TemmodMkocTh Tena. YmembHas o MO pHast
TEIUIOEMKOCTH BELUECTBA. YpaBHeHue Maifepa. YienbHas TemnoTa CropaHus
TOTnMBA. Pacy€T KomMuecTBa TemIOTH! npu Temnomnepenade. IlousTie o6
anuabaTHOM mporecce.

Ilepepifi 3akoH TepmoaWHamMukW. BHYTpeHHss sHeprua. Konuuectso
TEMIOTEl W paboTa  Kak Mephl  M3MEHEHHS  BHYTPEHHEH  JHepIuu
TEPMOAHMHAMHYIECKOM CHCTEMBL. _

BTopoii 3akOH TepPMOIMHAMMKH [l pPABHOBECHBIX MpOLIECCOB:  Yepes
3a/IJAHHOC PABHOBECHOC COCTOSHHME TEPMOAHWHAMUYECKOW CHCTEMBl MPOXOLHT
€MHCTBeHHas aguabara, AGcomoTHas TeMneparypa.

Bropoil 3akoH TEPMOIMHAMUKH IS HEPABHOBECHBIX MPOLECCOB:
HCBO3MOXKHO MEPEJIATh TEIIIOTY OT Gojlee XONOJHOro TeNa K Golee HarperoMy 6e3
KoMneHcanuu (Knaysuyc). HeoGpatumMocTh npupoaHsIx npoueccos.

[puHiune: nefcTBUs TemtoBsx Mamus, KITJT,

Maxkcumanbroe 3nauenue KI1/1. Luxn Kapuo.

OKOJIOrMYeCKHe acIeKThl UCTIONb30BAaHUS TEIUIOBBIX ABMraTeneir. TerioBoe
3arpsi3HEHHE OKPYXAIOLIEeH cpean.

TexHu4yecKHe yCTPOHCTBA M TEXHONOTHUECKHE MPOLECCH! XONOMUIBHHK,
KOHAHUIHOHEP, MU3EABHBIH U KapOIOpaTOpHeIM JBUraTenn, mapoBas TypOuHa,
NIOMy4EeHUE CBEPXHU3KHUX TEMIICPATYP, YTHIH3AIHA «TEIUIOBBIX» OTXONOB C
HCIIONB30BAaHUEM TCILIOBOTO HACOCA, yTHITH3aLUA SHOOPTAHUYECKOro TOMIMUBA JUIS
BbIPa0OTKH «TEMIIOBON» U ANEKTPOSHEPIHUH.

Hemoncmpayuu.

M3mMeHenue TeMriepatyphl py aguabaTnd4eckoM paciuupeHuH.

Bo3ymHoe orsuso.

CpaBHeHHE yIeTBHBIX TETUIOEMKOCTEH BEIECTB.



CrocoGrI H3MEHEHHA BHY TPEHHEH 3HEPTHL.

Hccenenosanue aguabarHoro mponecca.

KoMNE0TEpHBIE MOJIENTH TEMNOBLIX NBUIATENEHH.

Yuenuueckuii sxcnepumenm, naéopamopnvie pabomot, RPAKMUKYM.

WsMepenne yAensHOM TeIo8MKOCTH.

HccnepoBanne npoiiecca OCTEIBaHNS BELIECTRA.

Hccnenosanne agnabaTHoro nmpouecca.

WsydeHne B3aMMOCBA3H SHEPIHH MEXMONEKYIAPHOTO B3aMMOMEHCTBHS U
TEMIICPATYPhl KUIICHUS XXUAKOCTEH.

Tema 3. Aepezamnvie cocmonnun eeutecmsa. Pazosvie nepexodst.

IlapooGpasoBanne M xoHmeHcauus. HcmapeHme u Kunenwe. YensHas
TEeIIoTa Napoodpa3oBaHusl.

Hacelliennsle u  HeHacbliieHHble napel. KadecTBeHHAs 3aBUCHMOCTD
[IIOTHOCTY ¥ JABIEHUS HACBHILICHHOTO Iapa OT TEMIIEPATYPhI, UX HE3aBUCHMOCTh
OT 00bEMa HACKHILIEHHOTO I1apa. 3aBHCHMOCTE TEMIIEPATYPH! KANEHHS OT AaBIeHUs
B )KHJKOCTH.

Braxnocts Bo3myxa. AGCOMOTHAS U OTHOCHTENBHAS BIAXKHOCTD.

Teépnoe teno. Kpucrammuueckue # aMophHble Tena. AHM3OTPOMMS CBONCTB
kpuctayuioB. I[lmaBnenwe W kpucTamusanus. YHenbHas TeINTOTA IUIABICHUS.
CyGnumarnus.

Hedopmannu TBEPAOrO Tena. Pacrsikenwe u cxarue. Casur. Mogyns FOura.
Ipenen ynpyrux nedopmarmii.

Tennosoe pacmmpenue xuakocteil U TBEPABIX Tes, 06BEMHOE M NHMHENHOE
paciiupeHHe. AHIapMOHH3M TETOBLIX KOTeOaHU 4acTHI BEIIECTBA KaK MPUUYKHA
TEINTOBOTO paciiMpeHUs T (Ha Ka4eCTBEHHOM YPOBHE).

[peobpasoBanue sueprun B a3oBIX Nepexopax.

YpaBHeHHe Tem1oBoro GanaHca.

IMosepxHocTHOE HaTskeHHe. KoapdHIHEHT MOBEPXHOCTHOTO HATIKEHMS.
Kanunnspusie senenus. JlaBneHue 0o HCKPUBIEHHON [TOBEPXHOCTBIO MMAKOCTH,
Dopmyna Jlannaca.

Texuudeckue yCTpOHCTBA H  TEXHONOTMYECKHE IMPOLECCH: IKHIKHE
KPHCTaJUIBI, COBPEMEHHbIE MATepHAEIL.

Hemoncmpayuu,

TennoBoe paciuupenue.

CBOHCTBA HACBIIEHHbIX TAPOB.

Kunernue. Kunenyte npu NoHMKEHHOM AaBIEHUU.

H3Mmepenue cuibl IOBEPXHOCTHOTO HATIXKEHNA.

OnbITB ¢ MBUTBHBIMY TIEHKAMU.

Cmadupanue.



KanmunnspHele ssnenus.

Monenu HeHBIOTOHOBCKOH X UAKOCTH.

Crnoco0bt U3MepeHH s BIaXKHOCTH,

Hccrneposanme HarpeBanns u IUIABNCHUS KPHCTAUTHIECKOTO BELIECTEA.

Bune nedopmarumii,

Habmoaenne mansix gedopmanuit.,

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, npakmurym.

H3yuenne 3aKOHOMEPHOCTel HCIApeHHs KU IKOCTEH,

HsmepeHHe yaensHOM TEMIOTH IIABIEHNS JIba.

V3y4yenne ¢cBONCTB HACHIIEHHBIX NapOB.

MsmepeHne aOCONIOTHON BIAXHOCTH BO3AYXAa M OLEHKA MACCHL napoB B
MTOMEIICHUH.

HsMepenue kKoshdHIHeHTa MOBEPXHOCTHOTO HATSIKEHUSL.

Hsmepenne momyns FOnra.

HccnepoBanne  3aBHCHMOCTH  1e(OPMALIMH  PE3HHOBOTO obpazua ot
IIPUSTCKEHHON K HeMY CHJIBI.

Pazaen 4. Jnexrpoannamuka.

Tema 1. Inexmpuseckoe none.

ONEKTpH3auus Tell U e8 NPOSBAEHHS. JNeKTPUIECKHil 3apana. [sa Buua
AEKTPUIECKHX  3apsAfoB. 1IPOBOXHMKM, MAMINCKTPHKH M IIONYIPOBOIHUKH.
ONeMEHTapHBIH  3IEKTPHYeCKUi  3apsn. 3aKOH COXpaHeHHUs EKTPHYECKOTO
3apsana.

Bsaumoneiictene sapanos. Toueunste sapsanpl. 3akon Kymnona.

nekTpudeckoe moje. Ero aeficTBHe Ha 3MeKTpUIECKIE 3apsiibl.

Hanpspk€HHOCTB  anekTpudeckoro mons. IIpoGHBIt  3apsn,  Jlusum
HaNpMHKEHHOCTH deKTpHYecKoro nons. QOIHOPOAHOE INEKTPHUECKOE TTOJe,

[IoTeHUMANEHOCTE 3TEKTPOCTATHYECKOTO MONS. Pa3HOCTL MOTEHHHATOB H
HanpsokeHde. IloTeHunanbHas SHeprud 3apsaa B JNEKTPOCTATHIECKOM TOJE.
IloTeHuuan anekTpocTaTHyYeckoro nons. CBA3b HANPSKEHHOCTH TONS U pa3zHOCTU
NOTCHIUATOB JUIA  3/IEKTPOCTATHYECKOTO nojiA (KaK OAHOPOJHOTO, Tak W
HEONHOPOIHOTO).

TMpuHOUI cynepno3sUUuy 3NMEKTPHYECKHX TOJIE.

Ilone Toueunoro 3apanma. Ilone paBHOMEpPHO 3apsDKeHHON  chepsl. TTome
PaBHOMEDHO 3apsHCBHOTO 1o 00b¢My mapa. Ilone paBHOMepHO 3apmkeHHO
GeckonedHol wrockoctd. KapTuebl nuHwmit HATIPDSDKEHHOCTH  3THX TOJdeH W
SKBUNOTEHNHAIIbHBIX MOBEPXHOCTEL.

ITpoBOMHUKY B 3IEKTPOCTATHYECKOM IIOJE. Y CIOBUE PABHOBECHS 3apAIOB.

Huanextpuxu B AEKTPOCTATHUECKOM nosue, JuanexTpuueckas
IIPOHULIAEMOCTH BellleCTBA.



Konnencarop. DnekTpo&MKOCTh KOHACHCATOPA. DNEKTPOEMKOCTD [UIOCKOTO
KOHZEHCATOpA.

ITapannensHoe coeguHEHUE KOHIeHCAaTOPOB. [ToceioBaTenbHOe COeqUHEHNE
KOHJICHCATOPOB.

DHeprys 3apsKeHHOTO KOHICHCATOpa.

HBHKeHUE 3apsSIKEHHON YaCTHLB! B OMHOPOJHOM JIEKTPHYECKOM IOJIE,

TexHuyeckne YCTPOWCTBA M TEXHOJIOIMYECKHE MPOIECCHI: BIEKTPOCKOIL,
JMEKTPOMETP,  ICKTPOCTATHHECKAs 3aI0WTA, 3a3eMIEHHE 3J1eKTpPonpubopos,
KOHAEHCaTopkl, reHepaTop Ban ne ['paada.

Hemoucmpayuu,

YCTpOHCTBO M MPHHLUII ASHCTBUS AMEKTPOMETPA.

OnexTpUyecKoe MOoNe 3apHKEHHEBIX IapUKOB.

DNeKTpUYecKoe [MoJie IBYX 3apsHKeHHBIX IUIACTHH.

Monens snektpocraTnieckoro reneparopa (Bau e I'paada).

ITpoOBOAHMKH B 3IeKTPHUECKOM IOJIE.

OnexTpocTaTHUYSCKAas 3alUTA.

YCTPOHCTBO U J€HCTBHE KOHAEGHCATOPA TIOCTOSHHOMN U EPEMEHHOM EMKOCTH.

3aBUCHMOCTE  ANIEKTPOEMKOCTH IUIOCKOrO KOHJEHCATOpa OT [MJOILALH
IJIACTHH, PACCTOSHUS MEX 1y HUMH U AUANEKTPUUIECKON MPOHUIIAEMOCTH.

OHeprus SMeKTPUIECKOTO MOJS 3aPsSHKEHHOTO KOHAEHCaTOpa.

3apsaaKa U paspsajika KOHASHCATOpa Yepes pesucTop.

Yuenuvueckuit sxcnepumenm, rabopamoproie padomot, RPAKMUKYM.

OueHka cu B3anMoOeHCTBYS 3apAKEHHBIX TEJL.

Habnronenue npespanieHus SHePruM 3aps>XeHHOro KOHAESHCATOpa B SHEPTHIO
W3IYyYEHHS CBETOANOAA.

Uzyvenue npoTeKaHHs TOKa B LIeNH, COAEpX)ale KOHASHCaTop.

Pacnpenenenue Pa3HOCTH NOTEHIHAIIOB (HanpskeHus) upH
IIOCIIEA0BATE/ILHOM COCAMHEHUH KOHICHCATOPOR.

Hccnenosanue pazpsaa KOHAEHCATOPA Yepe3 PE3HUCTOP.

Tema 2. Hocmosnnnstii anexmpunecKkuii mok.

Cuna toxka. ITocTosiHHBI TOK.

YCI0BHS CYHIECTBOBAHHUS IOCTOSSHHOTO 3JEKTPHYECKOro Toka. MCTOUHUKU
toka. Hanpsxenne U u 3JIC 0.

3akon Oma A1 y4acTKa LEIH.

DINEeKTPUYECKOE CONPOTHUBIIEHHE, 3aBUCUMOCTD CONPOTUBIICHHS
OOHOPOJHOTO MPOBOAHHKA OT €r0 JUIMHBI H IUIOAJX MOIEPEUYHOIC CEYEeHHS.
VY nensHOE CONPOTHUBICHHUE BEIECTRA.

IMocneroBatensHOE, MapallenbHOe, CMEIAHHOE COeIHHEHUE MPOBOAHHKOB.
Pacu€T pa3BeTBIEHHBIX 3MekTpUYeckux neneil. [Ipasuna Kupxroda.



Pabota anexTpuueckoro toxa. 3akox Jxoyns—JleHua.

MoliuHoCTh 3MeKTpHdeckoro Toka. TemnoBas MOHIHOCTB, BBIAeNseMas Ha
pe3UcTOpE.

OJIC u BHYTpeHHee CONpOTUBICHUE HCTOUHMKA TOKa. 3akoH Oma ans
nmoyHOM  (3aMKHYTOH) JNeKTpU4YecKOH nernd. MOMIHOCTE HCTOUHMKA TOKA.
Kopotkoe 3aMmeikanue,

KonaeHcaTop B lIeNU [TOCTOSHHOIO TOKA.

TexHUYecKUe YCTPOHCTBA M TEXHONOTHYECKHE IIPOLEcCHl: aMIepMerp,
BOJIETMETP, PEOCTAT, CYETUHK INCKTPUIECKON IHEPruu.

Hemoncmpauuun.

H3MepeHHe cuibl TOKA N HATIPSDKEHHUS.

Hccnenopanve 3aBUCHMOCTH CHIABI TOKAa OT HANPDKEHMS IS PE3UCTOpA,
JIAMITBI HAKAJIHBAHNA Y CBETOANOAA.

3aBHCUMOCTE CONPOTHBICHUSA IIIMHAPUYCCKUX MPOBOJHUKOB OT JJIMHBI,
IIOLAZM IONEePEYHOr0 CEYEHHS ¥ MaTepuana.

Hccnenopanne 3aBECHMOCTH CUIIBI TOKA OT COIIPOTUBJICHUS IIPH TOCTOSHHOM
HaIIpsHKEHUH.

Ipsimoe uamepenue IJC. KopoTkoe 3aMbIKaHHe ralbBAHHYIECKOIO IEMEHTA
¥ OIIEHKA BHYTPEHHETO COMPOTHBICHHA.

Crioco0rI coeluHEeHUsT UCTOYHUKOB Toka, JJIC Gatapeii.

Hccnegosanue pa3HOCTH IIOTECHUMAIOB MEXIY MONIOCaMU HCTOYHHMKA TOKa
OT CWJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nabopamopHsie padomesl, NPAKMUKYM.

HcenegoBaHHe CMEIIAHHOTO COEIUHEHUS PE3UCTOPOB.

H3mepeHne yIeNbHOIO COPOTUBACHUS TPOBOJHUKOB.

HccnenmoBanue 3aBHCHMOCTH CHJIBI TOKa OT HaIpsXKeHUS AN JTaMIIbl
HaKaJHBaHUs.

YBenuueHHe Npeaena H3MepeHus amiiepMeTpa (BOJALTMETPa).

Hsmepenne 3/1C 1 BHYTPEHHErO COMPOTHUBNEHU UCTOYHUKA TOKA.

Hccnenoanue 3aBucuMocTd 3J[C ranpBaHUYECKOro 3IEMEHTA OT BPEMEHU
IPH KOPOTKOM 3aMbIKaHHH.

Hccnenopanyie pa3HOCTH MOTEHIHAIOB MEKIY MONIOCAMH HCTOYHUKA TOKa
OT CHJIBI TOKA B LIEIIH.

HccnemosaHie 3aBUCHMOCTH [ONE3HOH MOUIHOCTY UCTOYHHKA TOKA OT CHIIBI
TOKA.

Tema 3. Toku e paznuunsix cpedax.

DNeKTpHYecKas MPOBOAUMOCTb  Pa3fNHYHBIX  BELIECTB.  OJEKTPOHHAS
NPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHCUMOCTb COIIPOTUBJICHHS METAJIOB OT
TeMIlepaTyphl. CBEpXIIPOBOANMOCTD.



DAeKTpHYeCKHH ToK B Bakyyme. CBOHCTBA 3/1€KTPOHHBIX Ty9KOB.

ITonynpoBOAHWKH. CobctreHHas u MIpUMECHAasA MPOBOAUMOCTE
IOy npoBOAHKKOB. CBOMCTBa p—n-nepexofa. [1omynpoBoAHHKOBEIE TPHGOPEL.

ONEKTPHHYECKHH TOK B 3IEKTPOJHTaX. DAEKTPOIMTHUYECKAS AUCCOLMALIMS.
Onexrposn3. 3akoHsl Papajes s 3NEKTPONH3A.

OnexTpudeckul ToK B razax. CaMOCTOSTENBHBIA M HECaMOCTOSTENbHBIH
paspsia. PasIHYHBIC TUIBE CAMOCTOSATENBHOIO paspsaaa. Monuus. [Tnasma.

Texnuueckre ycTpoWcTBa U INpaKkTHYECKOEe IIPUMEHEHHE: ra3opaspsIHEIE
MaMIIBL, 3JIEKTPOHHO-Ty4eBad TpyOKa, TONYNPOBOAHUKOBEIE IIPHOOpPE!: AMON,
TPaH3UCTOP, OTOAMON, CBETOAHOJ, TAIbBAHHUKA, paQUHHPOBAHHE MEH,
BBHIIJIaBKa AMIOMUHUA, EKTPOHHAs MUKPOCKOITHS,

Hemoncmpayuu.

3aBHCHMOCTB COMPOTHBIIEHNS METAJUIOB OT TEMIIEPATYPHI.

ITpOoBOAUMOCTE 3IEKTPOIIMTOB.

3axoHB! dneKkTpoau3a Papanes.

HckpoBoi pa3psa U IpOBOAWMOCTb BO3AYXa.

CpaBHeHHE POBOAUMOCTH METAITIOB H ITONTYIPOBOAHHKOB.

ORHOCTOPOHHAS IPOBOUMOCTE AHOJA.

Yuenuueckuii sxcnepumenm, nabopamopusie paGomot, RpaKMUKyM.

Ha0monenue amekTponuza.

H3mepenwue 3apsaa 0HOBAIIEHTHOIO HOHA.

HccnemoBanue  3aBUCHMOCTH  CONPOTHBIICHHS  TEPMOPE3MCTOpPA  OT
TEMIIEPATYPHL.

CHATHe BONBT-aMIEPHON XapaKTEpHUCTUKH TUOMA.

PusnyecKHH NPaKTHKYM.

CrocoOp! n3MepeHUs (HU3UUECKUX BEIUYHH ¢ MCMONb30BAHMEM GHATIOTOBBIX
U HUGPOBBIX U3MEPUTEHABHBIX NMPUOOPOB ¥ KOMIBIOTEPHBIX AATYHKOBBIX CHCTEM.
ADCOMOTHBIE H OTHOCHTENIBHEIC [TOIPEIIHOCTH M3MEPEHUH (PU3HUECKUX BEJIHUYMH.
OueHka rpasyl NOrpelHoCTe.

IIpoBeaeHHE KOCBEHHBIX U3MEPEHHMH, HCClIeZoBaHHU  3aBHCHMOCTEH
(u3nveckux BeNWYMH, TPOBepKa MpeNIOKEHHBIX rumote3 (Bblbop H3 pabor,
ONMHCAHHBIX B  TEMaTHYECKUX  pasfenax «Y4YeHHYecKUH  OKCIIepHMEHT,
naboparopHeie paboThL, MIPAKTHKYM)» ).

MexnpeaMeTHBIE CBSI3H.

HU3zyuenne Kypca <¢usuxku yrayOonéusoro ypoeHs B 10 kimacce
OCYILIECTBAAETCA ¢ yUETOM COMAEPKATENbHBIX MEXOPEAMETHBIX CBA3EH ¢ KypcaMu
MaTeMaTUKU, BHONIOrun, XAMHUH, reorpafpuu ¥ TeXHOJIOTHH.

Meacnpeomemubie HOHAMUA, C6A3AHHBIE C UIPUEHUEM MEMOO08 HAYHHOZO
NO3HAHUA: FBIEHWE, Hay4yHBIH GakT, runoreza, ¢uzuHecKas BeJHUYHMHA, 3aKOH,



TeOpHA, HaONMIOAEHUe, 3KCIOEPUMEHT, MOACNUPOBAHUE, MOJENb, H3IMEPEHHE,
HOrPENIHOCTH U3MEPEHUHA, U3MEPUTENbHEIE MPUOOPEL, HH(poBas 1adoparopus.

Mamemamuxa: pemeHue cucreMmbl ypaBHeHHI. JluHeliHas dyHKuMs,
napa6ona, runepOona, ux rpaduky U CBOHCTBA. TpHUroHOMeTpHYecKHe (YHKIIHU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO.
BexTophl ¥ UX IPOEKHNY Ha OCH KOOPAHHAT, CIIOKEHHUE BEKTOPOB.

Buonozua: MexaHuueckoe ABHXXKECHHE B ®KUBON npupone, auddysus, ocmoc,
TeI1I000MeH JKHUBBIX OpPraHU3MOB, TEIIOBOE 3arpsA3HEHUE OKpYXKalolled Cpensl,
yTUIH3alds OHOOPraHUYecKOro TOMJIMBA Ui BBIPAaOOTKU  «TEIUIOBOM» H
ANEKTPOIHEPIHH, MOBEPXHOCTHOE HATSHKCHHUE M KaWLIAPHBIE sIBJIEHUs B IIPUpOIe,
IEKTPHUECKUE ABJICHUSI B XKUBOH MPUPOE.

Xumun: DUCKpEeTHOE CTPOSHUE BENIECTBAa, CTPOSHHE aTOMOB U MOJNEKYH,
MONL BeIIeCTBa, MOJIIpHAs Macca, [OJYYEHHE HAHOMAaTepHaloB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH M ra3oB, XKHUAKUE KPUCTAIIBI, JICKTPUUCCKUE
CBOICTBA METAJLIOB, SJICKTPOJIUTHYECKAS AUCCOUALMS, TAbBAHNKA, JICKTPOHHAs
MHUKPOCKOTIHSL.

Teozpaghusn: BNaxKHOCTH BO3/lyXa, BETPBI, OapoMeTp, TEPMOMETP.

Texnonozun: NpeoOpa30oBaHue JABUXKCHUH € UCNONB30BAHUEM MEXaHHU3MOB,
yuéT CyXOro W JKHAKONO TpPEHM:A B TEXHHUKE, CTATHYECKHE KOHCTPYKIMH
(KpOHIITENWH, peli€T4aThle KOHCTPYKIMK), UCIIOJNb30OBAHHE 3aKOHOB COXPaHEHHA
MEXaHHKH B TEXHUKE (THPOCKOI, BOZOMET W Jpyrue), ABUTaTellb BHYTPEHHEro
CropaHus, napoBas TypOHHa, OBITOBOH XONOIHABHHUK, KOHJUUMOHEDP, TEXHOIOTHH
NONYYEHUS. COBPEMEHHBIX MaTepHaloB, B TOM 4YHCJIE HAHOMATEPHANOB, H
HAHOTEXHOJIOTHH, 3MIEKTPOCTATHYECKAs 3all[UTa, 3a3eMJICHHE 3IEeKTPOIrpHOOpPOB,
razopa3paHbIe JTAMIIEL, OTYIPOBOJHUKOBEIE NPHOOPE!, FAIbBAHUKA.

11 KJACC

Paznea 4. JieKTpoAHHAMHKA.

Tema 4. Maznumnoe none.

B3auMOAeHACTBHE TMOCTOSIHHBIX MarHUTOB MW IPOBOJHHKOB C TOKOM.
Maruutnoe noje. BexTop MarHUTHOM UHIYKUMH. [IpHHIMN CYneprno3suiuu
MATHUTHBIX NMOJIeH. JIMHUY MarHUTHOM MHAYKIIHY.

MarHuTHOE IoJie MPOBOAHUKA C TOKOM (MPAMOTO NPOBOAHWKA, KATYLUKU H
Kpyrosoro BHTKa). OneIT JpcTesa.

Cuna AMrepa, € HanpaBlNeHUe H MOAYJIb.

Cuna Jlopeniia, e€ HanpapneHie ¥ MoAynb. JIBHXeHUE 3apsAKCHHON 4aCTHIBI
B OJHOPOXHOM MarHUTHOM Honie. PaGota cunsl JlopeHua.

MarsuTHOE MoJIe B BelecTBe. PeppOMarHeTnky, Hapa- ¥ JMaMarieTHKH.



TexHu4ecKHue YCTPOﬁCTBa H TCXHOJMOIHYCCKHE MPOLUCCCH NPHMCHCHHC

MOCTOSTHHEIX MAarHuTOB, 3NeKTPOMardUTOB, TeCTep-MyJIbTUMETD,
ANIeKTpPOABUTaTeNb SIKOOHU, YCKOPUTENH dJIEMEHTAPHBIX YacTHLL.
Hemoncmpayuu.

KaptvHa JdHME  WHAYKIMM  MArdATHOIO  MOJA  IIOJIOCOBOIO  H
I0KOBOOOPA3HOTO OCTOSHHBIX MarHUTOB.

KapruHa nHUH MarHUTHONY WHAYKLUH N0 AJTHHHOTO NPAMOTO NPOBOJHHKA
H 3aMKHYTOTCO KOABLIEBOIO POBOAHUKA, KaTYIUKHA C TOKOM.

BsauMopeiicTBUe ABYX IPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HeticrBue cuibt JIopeHIIa Ha HOHBI 2JIEKTPOJINTA.

HabarogeHne ABMXEHUS MyUKa 3JEKTPOHOB B MArHUTHOM II0OJIE.

[fpuHUKD JIeHCTBIA 3NEeKTPOU3IMEPHUTENBHOIO npubopa
MarHUTOIEKTPUIECKON CUCTEMBI.

Yuyenuueckuil s3xcnepumenm, rabopamopusie pabomst, RPAKMUKYM.

HccnepoBanne MarHUTHOTO [TONS TOCTOSHHBIX MarHUTOB.

HccnenoBanue CBOUCTE (heppOMarHeTHKOB.

Hccnenopanue nelicTBUS IOCTOSHHOIO MardiTa Ha paMKy ¢ TOKOM.

HUsMepenune cuanl AMriepa.

HzyueHne 3aBHCUMOCTH CHIIBI AMIIEPA OT CHIIB! TOKA.

Onpenenenre MarHUTHON HHAYKIIUH Ha OCHOBE W3MEPEHHS! CHITbI AMIIEpA.

Tema 5. InexkmpoMazHumnan HHOYKUUA.

SiBneHue 3eKTpoMarHUTHOM uHAYKIMH. I[loTok Bexkropa MarHHTHOH
unaykKudd. OJIC WMHAYKUMH. 3aKOH 3IEKTPOMAardHUTHOH HHIYKUHMH Papajes.
Buxperoe snextpuyeckoe none. Tokn Pyko.

BAC MHAYKOMKH B NPOBOAHHUKE, IBIKYIUEMCA B OJHOPOZHOM MarHHTHOM
ToJIe.

Ilpasuno Jlenua.

HuayktuBHOCTh, KaTylika HMHOYKTHBHOCTH B NENH IIOCTOSHHOIO TOKA.
Asnenre camouHaykuyn. DC caMOMHAYKIIHY.

DHeprus MarHATHOTO TI0JIA KaTYUIKH C TOKOM.

ONeKTpOMarHHTHOE MOJIE.

TexHHYEeCKHE YCTPOMCTBA M TEXHOJOIHYECKUE TNPOLECCHl: MHJIYKIHMOHHANL
neyb, COJCHOMI, 3alUTa OT HIEKTPU3ALUHU Tejl [IPH ABH)KEHUH B MalHUTHOM I10Jie
3emMm.

Hemoncmpayuu.

Habmoaenwe SBICHUS 3MeKTPOMArHUTHON UHAYKLIMH.

HccnenoBaHpe 3aBHCHMMOCTH JJC HMHAYKIMM OT CKOPOCTH H3IMEHEHHS
MAarHMTHOTO NIOTOKa.



ITpaguno JleHua.

[Tagenune mMaruuTa B alIOMUHHUEBON (MenHOIt) TpyGe.

SBNeHKe CaMOMHAYKITHH.

Uccnenosanne 3asrcumoctu DJIC caMOMHAYKLYMM OT CKOPOCTH W3MEHEHUA
CHJIBI TOKA B LICTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomst, Npakmuxym.

HccnenoBanne SBIeHHUS 3M€KTPOMArHUTHON MHAYKIHH.

OnpeneneHye HHAYKIMH BUXPEBOTO MArHATHOTO TIOJIA.

HccnenoBanue sBneHnus CaMOMHIYKIIHH.

COopxa MOAEH 31EKTPOMarHUTHOTO TeHEPATOPA.

Paznen S. Konebanus 1 BOJHBI.

Tema 1. Mexanuueckue xonebanun.

Konebareasnas cucrema. CroGoaHbIe KojleGanus.

["apMonnueckue konedanvs. KuHeMaTHUecKOe ¥ AMHAMHYECKOE OIHMCAHHE.
DHepreTU4ecKoe OMUCaHUE (3aKOH COXPAHEHUA MeXaHUdecKod 3Hepruu). Brison
JUHAMMYECKOTO ONMCAHUA FapMOHWUYECKUX KONebaHUil U3 WX IHEPreTHYECKOro H
KUHEMATHYECKOTO OITUCAHHS,

Ammuutyna U ¢asza konebanuii. CBA3b aMIUIMTYAB! KOJeOaHHN HCXOMHOM
BEJIMYUHEI ¢ AMITUTYJaMU KoneOanuil €€ CKOPOCTH ¥ YCKOPEHHUS.

Ilepuoa u uactora koiaebanmii. Ilepumom manbix CBOOOAHBIX KoXeOaHMM
MaTeMaTHueckoro MasTHHKa. [lepwox cBoGoaHBIX koneGaHUH MPYXKHHHOTO
MasATHHKA.

ITonstue o 3aTyxaroupx konedanuax. BelHyxaeHHbIe Koaebanus. PezoHanc.
PesonarcHas kpuBasg. BrnusHue 3aTyxaHus Ha BHJI pPe30HAHCHOH KpHBOIL.
ABToKonebaHusl.

TexHU4IeCKUe yCTpONCTBA M TEXHOJIOTHYECKHE ITPOLECChl: METPOHOM, Yachl,
Ka4yeJu, My3bIKaJlbHble HHCTPYMEHTSI, cericMorpad.

Hemoucmpayuu.

3anuch KOaedaTeIbHOrO ABHKECHHUA.

HabnrogeHnue He3aBUCHMOCTH MepyoJa MallbiX KoneGaHWH rpy3a Ha HWTH OT
AMILTHTY JBI.

Hccnenopanue 3aTyxalomux Kone0aHuil 1 3aBUCHMOCTH MepHOja CBOOOIHBIX
KoneOaHU OT COMPOTUBNIECHHUS.

HUccnenopanue konebaHuif Ipy3a Ha MACCHUBHOM TNpyXKWHE C ILeENbIo
(opMHpOBaHHS HPEACTABICHUH 00 HAealbHOMH MOJENY NPYKUHHOTO MasiTHHKA.

3aKOH COXpaHEeHUs 3HEPTUH NpH KoNe0aHugIX rpy3a Ha NpyxHHe.

HccnenopaHue BEIHYXIEHHBIX KoebaHH.

Habmrogenne pe3oHaHca.

Yuenuueckuii axcnepumenm, rabopamopusie pabomst, RPAKMUKYM.



Wamepenne nepuoma cBOOOAHBIX Kone0aHHI HHUTAHONO M INPYXUHHOTO
MasiTHUKOB.

H3yueHue 3aKOHOB ABHXKEHHS Tea B X01€ KoleOaHuil Ha yIIpyroM mojBece.

H3yueHne NBHKEHHA HATAHOIO MasiTHUKA.

[IpeoGpasoBaHue SHEPruK B IPY)XUHHOM MASTHHKE.

Hccnenopanue yObIBaHUSA aMILIMTY Abl 3aTYXAOLIUX KoIeOaHHH.

HccnenoBanue BRIHYX/I€HHBIX KOJTeOaHMi.

Tema 2. Inexmpomaznumnsie Kojiebanua.

KonebGarensupili kouTyp. CBOOOJHBIE 3IEKTPOMAarHWTHbIe KonebaHus B
uneaasHoM KonebatenpHoMm KoHType. Popmyna Tomcorna. CBsS3p aMILTUTYIBI
3apsifa KOHAEeHcaTopa ¢ aMIUTUTYAO0M CHJIBI TOKA B KoNeOaTenEHOM KOHTYpe.

3aKOH COXpaHEHUs IJHEPTUU B UACATBHOM KonebaTeIbHOM KOHTYE.

3aryxaromme 3JIEKTPOMAarHUTHEIE Kone0aHus. BEIHYXIeHHbIE
NCKTPOMArHUTHBIE KoJeOaHus.

[lepeMeHHBIM TOK. MOMHOCTL NEPEMEHHOrO TOKa. AMIUIMTYJHOE M
REACTBYIOLIEE 3HAYEHHE CUJTBE TOKA W HANPSIKEHUS MIpH  pas3iudHod (opme
33aBUCHMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CHHycOMJJaIbHBIH MepeMeHHBIH TOK. PesucTop, KOHIEHCATOp M KaryllKa
UHAYKTHBHOCTH B IEIU CHHYCOHAANLHOrO NEPEMEHHOTO ToKa. Pe3oHaHC TOKOB.
PesoHaHC HaNpsXeHUN.

WUpneanpuprii  Tpancdopmarop. I[lpoussoxactBo, mnepepaya d notpebiieHue
NMEKTPUYECKON IHEPTHH.

DKONOTMYECKUE PHCKU MNpU TMPOU3BOJCTBE 2NeKTpodHeprud. KynesTypa
HCIIOJB30BAHUS 3ISKTPOIHEPTUU B ITOBCETHEBHOM XKH3HU.

TexHUYeCKHEe YCTPOHCTBA H TEXHOJNOTHYECKHE ITPOLECCHI: IMEKTPHYCCKHH
3BOHOK, FeHepaTop NepeMEeHHOro Toka, IMHUH AIeKTpoIiepeaad.

Hemoncmpayuu.

CB0oOOTHEIE 3NIEKTPOMATHUTHEIE K0JieDaHus.

3aBUCUMOCTE YaCcTOThI CBOOOJHBIX KOJNeOaHUH OT HHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcUULIOrpaMMBl 3JIEKTPOMAarHUTHBIX KoJieOaHui.

["eHepaTop He3aTyXalOIUX JIEKTPOMArHUTHBIX KonebaHuH.

Mozenp aJIeKTPOMarHUTHOrO reHepaTopa.

BerHyX/IeHHBIE CHHYCOUAQIBHBIC Kolebanust.

PesucTop, KaTyIlka WHAYKTUBHOCTH M KOHHIEHCATOpP B LEMH MEPEMEHHOro
TOKA.

Pe3oHaHC MpH TOCJIEIOBATCABHOM COCAMHEHUM DE3UCTOpa, KaTyLIKH
HHIYKTUBHOCTU ¥ KOHJEHCATOpA.

VerpoicTBO M NpUHIMI JeiicTBUs TpaHcgopMaTopa.



Mozenb MTUHUH DNEeKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopanmophsie pabonivl, NPAKMUKYM.

W3yuenne Tpancdopmaropa.

HccnepoBanne nmepeMeHHOrO TOKAa 4epe3 MOCHeJOBaTENBHO COeIUHEHHBIE
KOHJIEHCATOP, KaTYIHKYy U Pe3UCTOp.

HaGnionenne 3neKTpOMarHMTHOTO Pe3oHaHca.

Hccnenopanre paboThl HCTOMHUKOB CBETA B LIENIH NIEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKMPoMaZHUNMHbIE GOJIHEL.

MexaHnuecKUe BOJHBI, YCJIOBHA WX pacnpocTpaHeHus. [lomepednbsie H
npojponsHble BoAHBL. IlepHon, CKOpOCTE pacTpoCTpaHEeHHA W AJIHHA BOJIHBIL
CpoiicTBa MEXaHMUYECKMX BOJIH: OTpa)XXeHUe, npesoMieHue, uHTepdepeHuus H
audpaKus.

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

[IIymoBO€ 3arps3HeHue OKpYIKarolleH cpeabl.

3JIeKTPOMArHUTHEIE BOJHEL. Y CIOBHS U3My4YeHHUS 3J€KTPOMArHUTHBIX BOJH.
B3aumaas opHeHTaluusa BEKTOPOB B 3JIEKTPOMATHATHOH BOJIHE.

Cpo#icTBA  DJICKTPOMATHHUTHBIX  BOJIH:  OTPaXX€HHWE,  NPEJIOMIICHUE,
TIONSIpU3alys, HHTepdepeHINs U TUppaKIns.

ITIxana 3meKTpoMarHuTHRIX BONH. [IpuMeHeHUe 3/IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpUHUHKITEI paAMOCBA3H U TENEBUACHUA. PagHOIOKaIusl.

DIeKTPOMArHUTHOE 3arpsA3HEHNE OKPYXaKOILEH Cpesibl.

TeXHHUYECKHE YCTPOWCTBA M MPAKTHYECKOe IIPUMEHEHHE: My3BIKAJIBHbIE
HHCTPYMEHTEI, pajiap, paauonpuéMHNK, TeAeBU30p, aHTeHHa, TenedoH, CBY-neys,
YIRTPa3BYKOBasl AMATHOCTHKA B TEXHHKE U MEIHLHMHE,

Hdemoncmpayuu.

O6pazoBaHue H paclpoCTpaHeH e MONEePeUHbIX B [IPOJOILHEIX BOJIH.

Konebntoleecs Teno Kak HCTOYHHUK 3ByKa.

3aBHCHMMOCTE JIHHEI BOJHEBL OT YaCTOTH KoJleGaHHi.

Habmoaenue oTpaxeHHst U NPEIOMIIEHE MEXGHHYECKUX BOJTH.

Ha6:rogenue uaTepdepeHUNH K THQPaKiuY MEXaHU4YECKUX BOJIH.

AkycTUUueCcKUH pe3oHaHC.

CpoiicTBa y1bTpa3ByKa U ero IpuMeHeHNE.

HaOmogenne CBA3H TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUTUTYAOH H
4yacToTOH KOIebanuid.

WccnemoBande  CBOWCTB — 3MEKTPOMArHUTHBIX  BOJH:  OTpaXKeHHe,
npenoMIIeHNe, MOMApU3anus, Tu(pakuus, HHTEpPEPEHIHA.

O6HnapyxeHue HHPPaKpacHOTO U yAbTPapHOIETOBOTO U3ITyYCHHM.

Yuenuueckuii axcnepumenm, aabopamoprosie pabomest, RPaAKMUKYM.



N3yueHne napaMeTpoB 3BYKOBOW BOJIHEL

H3yuenue pacpoCTpaHeH s 3ByKOBBIX BOJIH B 3aMKHYTOM NPOCTPaHCTBE.

Tema 4. Onmuxa.

[NpsamonuneiiHoe pacnpocTpaHeHUe CBeTa B OHOPOJAHOM cpene. Jlyd cpera.
ToueuHBlil HCTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. llocTpoenue n3obpaxeHuil B
10ckoM 3epkaine. Chepudyeckne 3epkana.

[Mpenomienue cBeTa. 3aKOHHI IIPEJIOMIEHH CBeTa. AOCOIOTHBIH [IOKa3aTelb
npenomiienust, OTHOCUTEbHEIH IOKa3aTeNb NpetoMIeHust. 1I0CTOAHCTBO 4aCcTOTEI
CBeTa U COOTHOIIEHME JJIMH BOJIH NpU INEpexoAe MOHOXPOMATHYECKOrO CBETa
Yyepes rpaHully pasjena ABYX ONTHYECKAX Cpel.

Xoa nyuedi B npusme. Jlucniepcus csera. Cnoxuelii coctaB 6eoro cuera.
Lger.

ITonHoe BHyTpeHHee oTpaxkeHue. lIpeenbHEI Yroj NOJHOIO BHYTPEHHEro
OTpa’KeHH.

Cob6upatonue # paccewBaroliue JHH3BEL. Tonkas JdH3a. DoOKycHOe
PacCTOAHME M OITHYeCKas CWia TOHKOM JIMH3BL. 3aBUCHMOCTH (POKYCHOTO
pacCTOSHHA TOHKOH CGepHdecKOd NUH3BI OT €€ TeOMETPUM U OTHOCHTENIBHOIO
TIOKa3aTels MpeJIOMICHH.

@opMyna TOHKOH NTHH3EL YBeIMUEHHKE, aBAEMOE JTIHH3O0MH.

Xox nyua, MpoOIIeNUIero JHUH3Y 1O MPOH3BONBHBIM YIJIOM K €€ [IaBHOU
ontuueckoil ocu. IlocTpoeHue wu300paKeHHMH TOYKM M OTpe3Ka MNpAMOH B
coOMpAaIOIINX Y PACCEUBAIOIINX JIMH3aX W UX CHCTEMAX.

Ontnueckue npubopsl. Paszpemaromas cnocoOrocTh. ['1a3 xak ontuveckas
cucTeMa.

IIpenessi NPUMEHUMOCTH ME€OMETPHUYECKOH ONTUKH.

BomHoBas ontika. HHTepdepennus cBeTa. KOrepeHTHbIE HCTOYHHKH.
VenoBud HAaOMOAEHUS MakKCUMyMOB H MHMHUMYMOB B HWHTep(EPEHLHOHHOW
KApTHHE OT JBYX KOIePeHTHBIX MCTOYHHMKOB. [Ilpumepsl KnaccHyecKux
HATEPHEPEHIHOHHRIX CXEM.

Juopakums csera. JudpakuuosHas pemérka. YciaoBue HaloIeHus
rIaBHBIX MAaKCHMYMOB TMpd [aJ€HMM MOHOXPOMAaTHYeCKOro CBeTa Ha
JU(QPaKIHOHHYIO PENIETKY.

[Tonsipyusanus cBeTa.

TexXHHYECKHE YCTPOWCTBA U TEXHOJOTHMUYECKHE [MMPOLIECCHl: O4YKM, JIyINa,
nepuckorn, Qoroannapar, MHKPOCKON, NPOEKUMOHHBIA annapar, MpOCBETICHHE
OHTHKH, BOJIOKOHHAS ONTHKA, JIU(PPaKUHOHHAs PEIIETKA.

Hemoncmpanuu.

3aKOHBI OTPAXKEHHS CBETA.



HccnepoBanue rpeioMJICHUS CBETA.

HabmofeHue NoJHOTO BHYTPEHHEro oTpaxkeHus. Mozens cBeToBoaa.

HccnepnoBaHde Xo0J4a CBETOBBIX MYYKOB 4epe3  IIOCKOMApaLICNbHYH)
TUTACTUHY H NPU3MY.

HccnenosaHue CBOUCTB H300paXceHUHN B IMH3aX.

Mopenyd MEKpPOCKOIIA, TEAECKOIa.

Habmoaenue naTepdepeHIIiH CBETA.

HaGnonenue 11BETOB TOHKUX ILUIEHOK.

Habnroaenue nudpakuuy csera.

Usyuenne IHPaKIUOHHON PEILIETKH.

HaGirofenve audpakifioHHOro clieKTpa.

HaGmonesne 1ucnepcuy cBeTa.

HabmroaeHne mosnspu3aliy CBETA.

TIpuMeHeHHe NONAPONIOB UL H3YHEHHA MEXaHHIECKUX HANPsOKeHUH.

Vuenuueckuii IKCnepumenm, 1a60pamopHote pabombt, RPAKMUKYM.

W3mepeHne MoKa3aTels IPeIOMIEHHA CTeKIa.

HccrnepoBadie 3aBUCHMOCTH (OKYCHOTO pPacCTOsSHMS OT BellecTsa (Ha
TpuMepe XHIKAX JHH3).

WizMepeHue (POKyCHOTO PacCTOSHUA PaCCeMBAIOIKX JIHH3.

[Monydenne n300paXkeHus B CUCTEME M3 IUIOCKOTO 3epKana U JIHH3BL

INonyuenne n300paXKeHns B CHCTEME U3 JIBYX JIHH3.

KOHCTpYHpPOBAaHUE TETECKONMYECKHX CHCTEM.

Habmoaenue nudpakuuy, HHTepOEPEHINN U IONAPH3aLHA CBETA.

Wsyuetne nosspusalil CBETa, OTPAXKEHHOIO OT MOBEPXHOCTH AUIEKTPUKA.

UsydyeHre nHTepepeHLUH Ta3ePHOIO U3MyYEHHS Ha ABYX IIEILAX.

HabnroieHHe AHCTICPCHY.

Ha6nmoaeHue 1 McclegoBanue Ju@gpakIMOHHOIO CIIeKTpa.

H3MepeHue NHHBL CBETOBOH BOJIHBI.

ITonyueHHe CIEKTPa WU3NYYEHUS CBETOAMONA TIPH MOMOIIM AW(PAKIMOHHOMN
PEIIETKH.

Pazgen 6. OCHOBBI cielHANBHONH TeOPHH OTHOCHTEALHOCTH,

paHuus!  [PUMEHHMOCTH  KJaccuyecKod — MexaHMKH.  IlocTynaTel
CHeNUATBHON TEOPHUU OTHOCHTEIEHOCTH.

IIpoctpaHcTBeHHO-BpeMeHHOH — uATepBai. IIpeoOpasosaHus  JlopeHua.
YcnoBue NpuuMHHOCTH. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH, 3aMelseHue
BpeMeHH M COKpallleHUe JUTHHEL.

DHepPrus U UMITYJIbC PEATHBUCTCKON YacTHLIBL.

CBs13b MacChl ¢ IHEPrUeil U UMIYNBCOM PEIITUBHCTCKOM JACTHIBL. JHEprus
TIOKOSL.



TexHUUECKHE YCTPOMCTBA M TEXHONOTHYECKHE TPOLECCH: CIYTHUKOBEIE
NPUEMHUKH, YCKOPUTEH 3apsKeHHBIX YacTHIL

V4YeHUUECKHUH SKCIIEPUMEHT, TJaGopaTopHble paboThl, IPAKTHKYM.

OnpeneneHue HUMIYJILCA M JHEPrUH  PENSTUBACTCKHX HacTHil (10
(oTorpapuaM TPeKOB 3apSHKEHHBIX YaCTHII B MATHUTHOM ITOJIE).

Paspen 7. KBanroBas ¢pH3uKa.

Tema 1. Kopnyckyaapuo-60aH060 OYAIU3M.

PaBHOBEeCHOE TEIUIOBOE M3Iy4deHue (H3NydeHHe abCONOTHO 4EPHOTO TEna).
3axoH cMmenieHuda Buna. I'unotesa [lnanka o kBanTax.

®oTOHLL. DHEPrisl U MMITYJIbC GoTOHA.

®ororddext. Onsrrel A. I'. Croneropa. 3akoHsl $poTodddekTa. YpaBHeHHe
Diinmrreiina aas porordderra. «KpacHas rparulia» Gotoapdexra.

JlaBnenne cBeTa (B YAaCTHOCTH, JaBle€HHE CBeTa Ha aOCOMIOTHO
TOMOLIAONIYI0 K a0COMOTHO OTpaxaolllylo nosepxHocTh). Omerrer 11 H.
JleGenesa.

BonHoBble ¢BoiicTBa yactuil, Bonxsl ne bpoina. Jinuna Bonns! ae bponns u
pasMephl OBIacTH JNOKaNM3alMH JBHXymlelcs wactuupl. KopmyckynspHo-
BOJIHOBOH Ayanu3M. J{udpakuus 31eKTpOHOB Ha KpUCTaILIaX.

Cneunduka usmepesnii B MuxkpoMupe. COOTHOMIECHHS HeONpeaeNeHHOCTeH
[efizenbepra.

TexHHUYecKHe YCTPOHCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETD,
doTosneMenT, (OTONATYHK, TYHHENBHEIH MHKPOCKOI, CoNHe4Has Oarapes,
CBETOAHOL.

Hemoncmpanuil.

®orordhekT Ha YCTAaHOBKE C LIMHKOBOH MIIACTHHOH.

HccnepoBaHue 3aKk0HOB BHeIHero GoToaddexTa.

UccnegoBanye  3aBUCHMOCTH  COMPOTUBICHUA  IIOAYNPOBOAHHKOB  OT
OCBEILIEHHOCTH.

CaetoHoI.

Conneynas Hatapes.

Yuenuueckuii Ixcnepumenm, 1abopamoprsie pabomet, RPAKMUKYM.

HccnepoaHue GOTOPE3NCTOPA.

Hsmepenne noctoasHoi [liaHka Ha OCHOBE UcclieloBanus poTosddexTa.

HceneloBaHye 3aBHCHMOCTH CHJIBI TOKA Yepe3 CBETOJUON OT HANIPAKEHUSL.

Tema 2. Quzuxa amoma.

OnBITEl N0 UCCIENOBAHKIO CTpOeHHs aToma. [lmaHerapHas MoOAens aTtoMa
Pesepdopra.

IMToctynarel bopa. Manydenue u nornomenre GOTOHOB MPH IMEPEXOAe aTOMa
¢ OJIHOr0 YPOBHS DHEPTUH Ha JPYTOH.



Buas cniexTpoB. CriekTp ypOBHEH SHEPIHM aToMa BOAOPOAa.

CrioHTaHHOe H BBIHYXIEHHOE U3lIydeHHe cBeTa. Jlazep.

TexHUUecKHe YCTPOHCTBA U TEXHOJNOTHYECKHE IIPOLECCHI: CMEKTPANLHEIMN
aHaM3 (CMEKTPOCKON), Na3ep, KBAHTOBBIA KOMIBIOTED.

Hemoucmpauuu.

Mogens onbita Pesepdopaa.

HabnrogeHne NUHERYATHIX CIIEKTPOB.

YCTpoiCTBO U AeHCTBUE CUETUNKA HOHH3HPYIOIUX YaCTHII.

OnpeaesieHye JUTNHBI BOJIHBI JIA3€PHOIO U3TyYeHMS,

Yuenuueckuii Ikcnepumenm, 1afopamopHsie pabomot, RPAKMUKYM.

HabGmroneHue agHeHvIaToro cnexTpa.

HccnepoBanue CrekTpa pa3pesxeHHOTO aTOMAapHOTo BOJAOPOAA W H3MEPCHUE
nocTosiHHOH Pundepra.

Tema 3. Quzuxa amoMHOZ0 AOPA U INEMEHMIAPHHIX HACHILY.

Hyknondas momens sapa [efisenGepra-Vpanenko. 3apaa siapa. Maccosoe
guCcio aapa. 3oTonsl.

PaguoakTHBHOCT. Anb(a-pacnaj. DIeKTPOHHBIN W IO3UTPOHHBIH Oera-
pacnaj. ['aMMa-u3ny4eHue.

3aKoH palMOAKTHBHOIO pacnaja. PaanoakTuBHBEIE H30TONBI B IIPUPOJE.
CpoilicTBa MOHH3UPYIOLIETO H3MydeHHA. BIHgHHE PagMOaKTHBHOCTH Ha JKHBBIC
oprauusmel. EcTecTBeHHBIN (oH n3nyueHus. JlozumMeTpust.

DHeprus CBA3U HYKIOHOB B sape. Anepuele cunel. Jledext maccesl sapa.

Snepusle peakiuu. JeneHue U cuHtes saep. Snepueie peakropsl. [Ipodaemsl
YIPABISEMOr0 TEPMOSJEPHOrO CHHTe3a. ODKOJOIMYECKHUE aCIeKThl pa3sBUTHA
SAepHON SHEPTETHKH,

MeTos! peTHCTPaii U UCCIEIOBaHMs MEMEHTAPHBIX YaCTHLL

MyHIaMEHTANBHBIE B3aUMOACHCTBHA. bapuoHbl, ME30HBI U JICITOHEL
I[Ipencrasnenve o CranaapTHoit Moxenu. KpapK-rirooHHas MoAelb aipoOHOB.

dusnka 3a npegenamu CraHaaprHod mopend. TéMHas Marepust d TEMHas
IHEPrus.

EanHCTBO (PU3MYECKOH KapTUHBI MHDA.

TexXHHYECKHE YCTPOHCTBA U TEXHOJIOIMYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunscoHa, SAcpHBIH pPEaKTop, TepMOSACpHBIH peaxTop, aToMHad Oomba,
MArdMTHO-PE30HAHCHAS TOMOTpa(us.

Yuenuueckuii sxcnepumenm, 1abopamoproie pabomosl, HPAKMUKYM.

UccnenoBanue TPeKOB 9acThL (10 FOTOBBIM (poTorpadusim).

Hccnenopanue paiioOaKTHBHOrO (QOHA C MCTIOJIB30BAHMEM NIO3UMETPA.

H3yueHye NoroiieHus OeTa-4yacTHll aliOMUHUEM.

Pazgen 8. DJ1eMeHThI ACTPOHOMHH M acTPOPHINKH.



Oransl pa3sBUTHA acTpoHOMHH, TIpHKIaAHOE ¥ MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHUHM. [IpUMEHMMOCTb 3aKOHOB (HM3MKK Uil OOBIACHEHHS NPHPOABI
KOCMHYECKUX 0OBEKTOB.

MeTompl aCTPOHOMHYECKUX HocnenoBanui. CoBpeMEHHBIE ONTHYECKHE
TENeCKOIIB], PaOTENeCKOIEL, BHeaTMOChepHast aCTPOHOMUSL.

Bun 3BésnHoro Heba. Cosse3mus, sSpKue 3BE3ALI, IIAHETHI, UX BUAMMOE
JBUKCHUE.

ConHednas cucTEMA.

Connne. ConmHeunas akTHBHOCTD. MicTounnk 3Heprud ConHua H 3BE3/.

3B&37BI, HX OCHOBHBIC XapaKTepucTHKH. [luarpaMma «CreKTpaibHbLA Ktace —
CBETHMOCTBY. 3BE3IbI [JIaBHOH IOCIEN0BATEIBHOCTH. 3aBUCUMOCTL «Macca —
CBETHMOCTE» JUIS 3BE3J T'NaBHOM NOCNEOBATEIBHOCTH. BHyTpeHHEe cTpoeHHE
38831, CoBpeMeHHbIe IPEACTABIEHUs O NPOUCXOKACHHM M sBomonuyk ConHua U
3BE31. DTaNb! )KHU3HU 3BE3 .

Mneunsiii [Iyte — Hama anaxtika. INonoxxenne uw apwkenue ConHua B
[anaxtuke. THOBI ralakTuk. PaguoranakTHKy M KBasapbl., UEpHBIE ABIPEI B AApax
ranakTrk.

Bceenennas. Pacimpenvie Beenennoii. 3akon Xab6na. Pasberanue ranakTux.
Teopus bonslioro B3psiBa. PeAUKTOBOE U3NYyYEHHUE.

MacmraGHas ¢cTpykTypa Beenennoid. Metaranaktuka.

Hepeménnbie pobaeMEl aCTPOHOMHUMU.

Yuenuueckue nabarodenus.

Ha6noneans 38€30H0T0 Heba HEBOOPYXEHHBIM I1a30M € MCNOIB30BaHUEM
KOMIBIOTEPHBIX MPUIOXKEHHH [ ONpee]eHNs TONoXKeHHs HeGeCHbIX 00bEeKTOB
HA KOHKPETHYI [aTy: OCHOBHBIC co3Be3ausi CEeBepHOro MOJyLIApHA W ApKHeE
3BE3/BL.

Habniomenuss B Teiaeckon JIyHBI, IMIaHeT, TYMaHHOCTEW M 3BE3JHBIX
CKOILIEHHUH.

Pu3HYeCKHH NPAKTHKYM,

Cnocobbl m3MepeHns QU3NYecKHX BENHYMH C HCTIONb30BaHUEM aHAJIOTOBBIX
1 LAGPOBBIX H3MEPUTEIBHBIX TIPUOOPOB M KOMIBIOTEPHBIX AATYMKOBBIX CHCTEM.
AGCOMIOTHBIE ¥ OTHOCHTENIBHEIE IOTPEIIHOCTH W3MEPEHHH (PU3NUECKUX BENHYHH.
OtLieHKa IpaHHUI] MOTPENTHOCTEH.

IIpoBeaeHHE  KOCBEHHBIX U3MEpEHHH, WCCHENOBaHUN  3aBHCHMOCTEH
dM3MYECKHX BENMYMH, MPOBEpKa NPEMIOKEHHbIX TIunores (BhGOp u3 pabor,
ONUCAHHEIX B TEMAaTHUYECKMX  pasgenax «YJYeHHYeCKHH  3IKCNepUMEHT,
nabopaTopHiie PaGOTHl, MPAKTHUKYM»).

O0o0maroniee NOBTOPEHHE.



Q6ob1enne U CHCTEMATH3AIMS COJEpHaHHA pasfenos Kypea «MexaHukay,
«MonekyaspHas QU3HMKa H TepPMOAUHAMHKA», « QNEKTpoHHaMuKay, «Konebauus
U BOJHBI», «OCHOBBEl CITEIHMAIBHOH TEOPUM OTHOCHTEIBHOCTH», «KBantoBas
du3nKa», « DNEeMEHTHl ACTPOHOMUM H aCTPOPU3UKH.

Ponp ¢u3uKkd W acTPOHOMHH B JKOHOMMYECKOH, TEXHOJIOTUYECKOW,
colHaNbHOM M aTHyecKod cdhepax ACATeIBHOCTH Y€I0BeKa, POIb U MECTO (PH3HKH
U aCTPOHOMMHY B COBPEMEHHOW HaydHOH KapTMHE MHpPa, 3HAYEHHE ONUCATEIbHOMH,
CHCTEMATU3HPYIOIIEH, OOBSCHUTENBHOM M IPOTHOCTHYECKOH — (QyHKUuiH
dusrueckol TeopuH, poiib ¢u3NYecKoll Teopun B GOPMHPOBAHMH TNPEACTABICHUMI
o (u3MuecKol KapTHHE MHpa, MecTO (pu3HMHecKoll KapTHHEI MHpa B O0IIEM psay
COBPEMEHHBIX eCTECTBEHHO-HayYHbIX MIPEACTABICHUH O IPHPOJE.

MexnpeaMeTHbBIE CBSA3H.

Uzyuensie Kypca ¢u3nkd yrayonénnoro yposHa B 11 knacce
OCYLIECTBIAETCS ¢ YIETOM COAEPXKATEIBHBIX MEXIIPEJIMETHEIX CBA3EH ¢ Kypcamu
MaTeMATHKY, OHOJOTHH, XHMHH, reorpadguu 4 TEXHONOTHUH.

Mesicnpeomemusie noHAMUA, C6AZAHHbIE C USYUEHUEM MEMOO06 HAYHHO20
no3HaHuA; ABIEHHe, HayuHbill (axT, runortesa, ¢usHdyeckas BEIWYMHA, 3AKOH,
Teopusi, HAONIO/IEHWE, 3KCNEPUMEHT, MOJICTHPOBAHME, MOJELNb, H3MEpEeHHe,
NOTPEHIHOCTY U3MEPEHIH, U3MepuTeNbHEIe pubopkl, Lndposas naGoparopus.

Mamemamuxa: pelleHHe CcUCTeMbl YypaBHeHHMH. TpuroHoMeTpuueckue
(GYHKIUH: CHHYC, KOCHHYC, TAHI'CHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO. BEKTOpPhl H HX MPOSKIUH HAa OCH KOOPJHHAT, CIIOXKEHHE BEKTOPOB.
[IpousBoAHEIe 3NeMeHTapHBIX (yHkuuit. IlpusHaks moaoGua TPeyronbHUKOB,
onpeeaeHe TUIONaau MIOCKUX (uUryp 1 obnéma e

Buonozua: »nextpudeckue SBICHHAS B XKUBOH Ipupoge, KonebarenbHble
JIBIKECHHST B JKHBOH TPHPOJAE, OKOJIOTHYECKHME PHCKM IIPH ITPOU3BOJCTBE
JNEKTPOIHEPTHH, DICKTPOMAarHUTHOE  3arpA3HeHHe  OKpYXawlled  Cpensl,
yIbTPa3BYKOBasi JMArHOCTHKA B MeEJIHIHMHE, ONTHYECKUE SABJIEHHS B JKHBOHU
IPUPOSAE.

Xumua: CTpOCHHE ATOMOB ¥ MOJNEKYJ, KPHCTAJUIWYECKaA CTPYKTYpa TBEPABIX
Tell, MEXaHHM3MBl OOpa3OBaHHA KPHUCTAUIMYECKOH pemETKH, CMEKTPaIbHEIH
aHaJu3.

Teozpapun: wmarauTHBIE IIOMOCAa 3€MJM, 3alI€XM MaTHHTHBIX Py,
doTocHEMKA 36MHOM NOBEPXHOCTH, celicMorpad.

Texnonozua: TpUMEHCHHE TNOCTOSHHBIX MAarHUTOB, SIE€KTPOMATHHTOB,
anekTpoasuratesb fxobu, reHepaTop NMEPEMEHHOro TOKA, MHIYKIHOHHAs INedb,
JHHHH 3JIEKTpOTiepeaay, dJMeKTPOABHIaTelb, paaap, paJnonpuéMHIK, TeJIeBU30p,
anTenna, Ttenedon, CBY-mneus, ynpTpa3sByKoBass JHATHOCTHKA B TEXHHKE,



NIPOEKIMOHHBIN annapaT, BOJIOKOHHAs ONTHUKA, COJHe4Has Oatapesi, CIlyTHUKOBBIC
NPUEMHHKH, AAESPHAS 3HEPTETHKA U 3KONOTMYECKUE ACMEKTHI €€ Pa3BUTHS.



[TTAHUPYEMBIE PE3VJIBTATBI OCBOEHWS ITPOI'PAMMEI 110 ©U3IUKE
HA VYPOBHE CPEJAHEI'O OBLIEIO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMUHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabLTAaThl oOcBoeHUs yueOHoro mpeamera «®usukay»
JIOJIDKHBL OTPa’KaTh TOTOBHOCTb U CMIOCOOHOCTD 00YYAIOIIMXCSA PYKOBOJICTBOBATHCA
chopMUPOBaHHOH BHYTpEHHEH MNO3MIMEH NHYHOCTH, CHCTEMOH LIEHHOCTHBIX
OpveHTalUdl, TO3WUTHBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYHOILUX
TPAgVIIMOHHBIM [EHHOCTAM POCCHHCKOro o0LIeCTBa, PacIUWpEeHUe >XU3HEHHOrO
OTBITA ¥ OMBITA JEATEJILHOCTH B TpOIlecce pealn3alil OCHOBHBIX HalPaBJICHUH
BOCIIUTATENIEHON ACATENBHOCTH, B TOM UHCJIE B YaCTH:

rpa’kAaHCKOr0 BOCIIHTAHHKA:

o COHOPMUPOBAHHOCTh IPAKAAHCKOH  [o3uumy  OOYYaloIErocst — Kak
AKTHUBHOTO U OTBETCTBEHHOTO WIEHA POCCUIICKOro o01IeCTBa;

¢ TMPHHATHE TPAJUIMOHHBIX OOIEUEIOBEYECKHX T[YMAaHHCTHYECKUX H
JEMOKPaTHYECKHUX HUEHHOCTEHN;

e TOTOBHOCTH BECTH COBMECTHYIO AEATENBHOCTE B MHTEPECAX IPaXKIaHCKOIo
o0mecTBa, Yy4YacTBOBATH B CAMOYIPAaBICHHH B  00pa3oBAaTENbHOM
OpraHu3alnuu,

e YMEHUE B3aMMOJACHCTBOBaTL ¢ COHMANBHBIMH  HHCTHTYTaMH B
COOTRETCTBHH C HX PYHKIUAMU U HA3HAYCHUEM,

¢ TOTOBHOCTH K T'YMaHMTApHOH U BOJIOHTEPCKON NEATENLHOCTH.

NAaTPHOTHYECKOTO BOCIHTAHHA:

e cHOPMUPOBAHHOCTE POCCHHUCKOH rpakJaHCKOH HJIEHTHYHOCTH,
IATPUOTU3IMA,

¢ I[EHHOCTHOE OTHOIICHHE K roCyIapCTBEHHBIM CHMBOJIAM, HOCTHXEHHSIM
POCCHIMCKUX YUEHBIX B 00NacTH (PU3UKH U TEXHHKE,

AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHMSA:

» chOpPMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHMS, 3STH4YECKOTO MOBEICHUS;

¢ CIOCOOHOCTH OLEHUBATH CUTYAaUUIO H MPUHUMATh OCO3HAHHBIE PELICHNA,
OpPHEHTHPYACh HA MOPAILHO-HPABCTBEHHBIE HOPMBI H LEHHOCTH, B TOM
YHCIIe B ICATENILHOCTH YYEHOT0,

e OCO3HAHHE NUYHOTO BKNAJA B IOCTPOCHHE YCTOHUMBOrO Oy AyIIETO.

ICTETHYECKOTO BOCTIHTAHHA:

e 3CTETUMYECKOE OTHOIIEHWE K MHpY, BKIIOHas 3CTETHKY Hay4yHOTO

TBOPHYECTBA, IPUCYLIEr0 QU3HIECKON HAYyKe.
TPYAOBOI0 BOCIIHTAHMS:



WHTEpeC K Pa3M4YHBIM cdepaM NpodecCUOHanbHOoN AEATEIBHOCTH, B TOM
yMhclie CBA3aHHBIM ¢  GU3MKOH M TEXHMKOH, YyMEHHE COBEpLIATh
OCO3HAHHBIH BeIOOp Oyayluel npodeccun U peanu3oBEIBATE COOCTBEHHBIE
YKM3HCHHBIE IIIaHE,

rOTOBHOCTh M CIOCOOHOCTH K OOpa3oOBaHHIO H CaMOOOPa3OBaHHUIO B
o61acTH PU3MKU Ha NIPOTSKEHUH BCeH KH3HH.

IKOJOTHIeCKOro BOCINHTaHHA:

CHOPMHPOBAHHOCTE IKOJIOTHUECKOH KYJIBTYPBI, OCO3HaHHE II00aNbHOIC
XapakTepa IKONIOTHIECKUX Npodiem;

[UIAaHUPOBAHME U OCYLUECTBIAEHUE AEHCTBHMHA B OKpyXKaloLeH cpeje Ha
OCHORE 3HAHUA LIENCH YCTOHUYUBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHUe ONBITa ACATCABHOCTH JKONOTHYECKOH HaIpaBleHHOCTH Ha
OCHOBE UMEIOIIUXCA 3HAHUI 110 DUMKE.

HEeEHHOCTH HAYYHOTI'0 MO3HAHHAL

cHOPMHUPOBAHBOCTE MHPOBO33PEHUA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HH3UYECKOH HAYKH;

OCO3HAHWE ILIEHHOCTH HayYHOHW NeSTEeNBHOCTH, MOTOBHOCTE B IpoLecce
H3YYeHUS (UINKHA OCYIUECTBAATE MNPOEKTHYIO H HCCIEHOBATENBCKYHO
AeATEABHOCTh HHAHUBHAYAIIBHO B B IPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI

ITo3naBaTebHbIEe YHHBEPCANLHbIE YUeOHbIe JeHCTBHSI
BazoBble Joru4ecKue AedcTBHS:

CaMOCTOATENEHO  (OPMYJIMPOBATh M aKTyaln3upoBaTh [podiemy,
paccMaTpUBaTh €€ BCECTOPOHHE,

OTIpENIENATh LEIK JesaTelbHOCTH, 3a/aBaTh IapaMeTpsl U KPHUTEPHH HX
IOCTH)XEHUA,

BBIBIISITE 33KOHOMEPHOCTH M IIPOTHROPEYHS B PACCMATPHBAEMBIX
dU3HUECKUX SBAEHUSAX;

paspabaThIBaThL TUIAH pelleHus IpoOneMel ¢ y4ETOM aHalIn3a HMEIOIMXCS
MaTepHANbHBIX ¥ HEMATePHANILHBIX PECYPCOB;

BHOCHTH KOPPEKTHBEI B JEATCIBHOCTb, OLEHUBATh COOTBETCTBHE
Pe3yNBTATOB LIE/SIM, OLIEHUBATh PUCKH [TOCNEACTBUH NEATeNIbHOCTH;
KOODOHHHUPOBATE M  BBINOIHATE paboOTy B YCIOBUSAX PpealbHOIO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOIO B3aUMOACHCTBHS,

pa3BUBATh KPEATHBHOE MBILINICHUE MPH PEIIEHUH XU3HEHHBIX Ipobiem.

ba3oBbie HeceA0BATE/ILCKHE JeHCTBHSA:

BIajeTh Hay4HOH TepMUHONOTHEH, KIIIOUEBBIMH HOHATUSMHU U METOJaMH
(GH3HIECKON HAYKH;



BI4JeTh  HaBbIKaM¥  yueDHO-HCCNE/IOBAaTeNbCKOM M IPOEKTHON
JIeATEIBHOCTH B 0DNacTH GM3NKHM, cNOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCIIBHOMY TIOUCKY METOMOB pelleHHs 3afad  (U3IN4YEeCKOTro
coAep KaHus, IPUMEHECHUIO PAa3IHYHbIX METOA0B [T03HAHHUS,

BIAJETh BUIAAMU JEATENILHOCTH MO IOJYYEHHIO HOBOIO 3HaAHUA, €ro
HHTEPIpeTaIMK, N1peodpa3oBaHUI0 U IPUMEHEHHIO B Pa3IHYHBIX YIeOHBIX
CUTyalusiX, B TOM 4MCJie TIPH CO3JaHMM y4eGHBIX IPOEKTOB B oOIacTH
bu3nky;

BBIBJLITE NPHYMHHO-CAEACTBEHHELIE CBA3M M aKTYUIH3HpOBaTL 3adady,
BBIJIBUTATh THINOTE3y €€ pelIeHUs, HaXOAUTbL apryMeHTbl M
0Ka3aTenbCcTBa CBOMX YTBEPXKIEGHUH, 3a7aBaTh lapaMeTphl U KpHUTEpUHU
pelueHus;

aHaJM3UpOBaTh IIOJYYEHHBIE B XOAE peleHUs 3alayd pe3yabTaThi,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IIPOTHO3HPOBATL H3MEHEHHE B
HOBBIX YCIIOBHAX;

cTaBuTh ¥ (OPMYAUpPOBaThH COOCTBEHHBIE 3a/ladl B 00pa3oBaTEIbHOU
JEeATeNIBHOCTH, B TOM 9YHCIIe IPH U3y4eHUU QU3INKY;

NaBaTh OLIEHKY HOBBIM CHTYallUsM, OLICHUBATh MPHOOPETEHHBIN OIBIT;
yMeTh MEPeHOCHTh 3HAHWS TO (HU3MKe B MPaKTHYECKyro o001acTh
WU3HEAESTeIbHOCTH,

yMETh MHTEIPUPOBATH 3HAHMUS U3 Pa3HBIX IIPEJIMETHBIX oOnacTei;
BBIJIBUTaTh HOBBIE HIECH, [IPEAJIaraTh OPUrMHANLHEIE ITOAXOABI ¥ PEIICHU;
CTaBUTh MPOOJIEMBI U 3a4a4H, AOIYCKAIOLIME aJibTEPHATUBHBIC PEIHCHHA.

PaGora ¢ undopmanmen:

BIaJIETh HABBIKAMU IIONYYEHHd WH(pOpMauH (PH3HHUECKOTO COACPKaHMS
W3 MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOATENBHO OCYWIECTBISATH IIOHMCK,
aHallN3, CUCTEMATH3AaLMI0O M UHTEPIPETAlHI> HMHGOPMaluy pa3IHYHbIX
BUA0OB U (GOPM MPEACTABIEHHS;

OLICHUBATh JOCTOBEPHOCTE RHPOPMALIUY;

MCTIONIB30BATh CPEeNCTBA HH(MOPMAUMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOTHM B  PEIUEHWM  KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX H
OpPraHU3alMOHHBIX 3aad ¢ cobmoacHueM TpeOOBaHMK 3ProOHOMUKH,
TEXHUKH O0e30MacHOCTH, TUIHCHBI, peCypcocOepeKeHus, MpaBOBbIX U
3THUUYSCKUX HOPM, HOPM HH(QOpMallMOHHON Be30nacHOCTH;

CO3/J@aBaTh TEKCThl (PUIMUECKOIO COACpPMaHUA B pasiIU4HBIX (opMmaTax ¢
y4ETOM HA3HAYCHUs WHQOPMaUVH W LENeBOH ayJUTOPHM, BHIOHpas
OTNITUMANBbHYIO (GOPMY TIPEACTABICHNA B BU3YaIH3aLHH.

KoMMYyHHKATHBHBIC YHHBepCaIbHbIe YHeOHbIE XeiicTBHA:



OCYIIECTBIATh OOIIEHHE HAa Yypokax QU3MKM M BO BHEYPOUHOMH
JeSITeNBHOCTH,

pacno3HaBaTh [PEANOCBUIKM KOHQUIMKTHEIX CHTYyalldd ¥ CMAr4arb
KOH(IVKTEI,

Pa3sBEPHYTO W JIOTWYHO U3JIAraTb CBOIO TOYKY 3PEHMS C MCHOIb30BAaHHEM
SA3BIKOBBIX CPEJICTB;

[IOHUMAT, W HUCIONB30BATh  NpEeMMylIecTBa  KOMaHIHOM U
UHAUBHAYATBHOH paboTHY;

BLIOHPATH TEMAaTUKy H METOABl COBMECTHBIX AEHCTBHMI ¢ y4€ToM OOLIMX
HHTEPECOB M BO3MOXKHOCTEH KayKJOT0 UJIeHa KOJUIEKTHBA,

NpUHAMAaTh LENH COBMECTHOM JEATENBLHOCTH, OpraHN30BLIBATE H
KOOPHHHHPOBATh JeWCTBUA MO €€ JOCTHKEHUIO: COCTABMAATH I[LIaH
AeHCTBUU, PACTIPEAEISITh POIM ¢ YYETOM MHEHUM YYaCTHHKOB, 00CYXaaTh
pe3ybTaThl COBMECTHOH paboThI;

OLICHMBAThL KAaJeCTBO CBOEro BKJIaJa MW KOKIOTO Y4acTHHKa KOMAaHIbI B
o0 pe3ynbTaT o pazpaboTaHHBIM KPUTEPHAM,

npeqiaraTh HOBBIE IIPOCKTbI, OIEHUBATL MIACH C IIO3MLUMH HOBHU3HBI,
OPUTHHAIBHOCTH, PAKTHYECKOH 3SHAYNMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPAaTErHMYECKOe ITOBENEeHUE B PasANYHBIX
CHTyauMsX, TpOSABIATE  TBOPYECTBO W BooOpaxenue,  OBITH
HHHUITHATUBHBIM.

PeryIiTHBHbIC YHHBEPCAJIbHbBIE Y4eOHbIe AeHCTBHA
CaMoopranu3anus:

CaMOCTOATENBHO  OCYILECTBIATH IIO3HABATENBHYIO JAEATECNBHOCTD B
o0nacTH OWIWKM U ACTPOHOMHHM, BBUABIATH MNPOONEMBI, CTaBUTh H
bopMynpoBaTE COOCTBEHHBIE 3a1a4H;

CaAMOCTOATENBHO COCTABATE IUIAH peIleHHs PacyETHERIX M KaueCTBEHHBIX
3aja4, IUIaH BEIMOJHEHUs! PAaKTHYECKOH paboThl ¢ YYETOM HMEROIIHXCH
pecypcoB, COOCTBEHHEBIX BOBMOXKHOCTEHN M IIPEAIIOUTEHHIH;

JIABATh OLIEHKY HOBBIM CUTYaUUsAM;

paclIMpsaTh pamMKd ydeOHOro IpeamMeTra HAa  OCHOBE  JIMYHBIX
peAnOYTEHH;

JenaTh OCO3HaHHEIM BHIGOp, apryMeHTHpoBaTh erc, Opath Ha ceds
OTBETCTBEHHOCTD 3a PELICHHKE;

OLIEHMBATH MPUOOPETEHHEIN OMBIT;

crocoBCeTBOBATh (POPMUPOBAHMIO U MPOSBICHMIO 3PYIHLIMH B 00JacTH
(M3MKH, TOCTOSHHO NOBBILATh CBOH 0O0pa30BAaTENbHBIA H KyJIbTYDHBIH
YpOBEHb.

CaMOKOHTPO.Ib, SMOUHOHAALHBIH HHTE/NEKT:



IaBaTh OLIEHKY HOBBIM CHUTYaIlUSM, BHOCUTh KOPPEKTUBEI B IESTENBHOCTD,
OLIEHHBATH COOTBETCTBUE Pe3yJIbTAaTOB LIEIAM;

BAANEeTh HABBIKAMH TO3HABaTedbHOM pedrekcunm Kak OCO3HaHMs
coBepluaeMbIX JeHCTBHI ¥ MBICIUTENBHBIX POLECCOB, UX Pe3yNbTaTOB U
OCHOBaHHI;

HCIONB30BaTh NpuéMbl pedulekcuy JUIS OLEHKH CHTyaluu, Bbibopa
BEPHOTO PeLlIeHus,

yMETh OHEHUBATH PUCKU H CBOSBPEMEHHO MPHHHUMATh PELICHHs II0 HX
CHUKCHMIO;

MPUHUMATh MOTHBBL M apryMEHTBl JPYIMX I[pPH aHalu3e pe3yIbTaroB
AesATENRHOCTY;

NpPUHAMATD ceDsl, MOHNMas CBOM HENOCTATKHU U JOCTOUHCTBA;

NMPYHUMATE MOTHMBBL M apryMEHThl APYIMX I[IpH aHalu3e pe3yibTaToB
JesITENBHOCTH,

[IPU3HABATH CBOE NPaBO U IPaBO APYrHX Ha OLIUOKH.

B npouecce JOCTHXXEHMS TMYHOCTHBIX PE3yNbTATOB OCBOCHHMS MPOTPaMMbl IO
bH3MKe A ypOBHS cpedHero obmero ofpasoBamus y OOyYarOIMUXCS

COBEpIICHCTBYETCS 3MOIHOHATIBHEIH MHTEJUIEKT, NpeIoIaraoLHii
¢hOpPMUPOBAHHOCTE:
¢ CaMOCO3HAHHS,  BKJIOYAIOWEro  CHocoOHOCTe  MOHWUMATH  CBOE

IMOIIMOHATEHOE COCTOSIHUE, BUIETH HAIIPABHAEHUs Pa3sBUTHA COOCTBEHHOU
IMOLMOHANEHOM Ceprl, ObIThH YBEPEHHBIM B cebe;

caMOperyupoBaHys, BKIIOYAIOLIEr0 CAMOKOHTPONb, YMEHHE NMPUHHMATh
OTBETCTBEHHOCTb 324 CBOE MOBEJEHUE, CIMIOCOOHOCTh aJaNTHPOBATBHCA K
IMOIHOHANEHEIM H3MEHEHHSM ¥ MPOABJIATE T'MOKOCTH, OBITE OTKPHITEIM
HOBOMY;

BHYTpEHHEH MOTHBANUH, BKIIOUAKOIIEH CTpeMIICHIEe K JOCTIKCHHIO LIeJn
H yCIieXy, ONTHMHK3M, HHHIHATUBHOCTD, YMEHUE AE€ACTBOBATH, UCXOMS U3
CBOUX BO3MOXKHOCTEI;

IMIIATHY, BKIIOUAIONIeH CrocoOHOCTR IOHMMATh  3MOLMOHAIIBHOE
COCTOSIHHE JPYTUX, Y4YMTHIBATH €ro ITpPH OCYIIECTBICHUM OOLIEHHS,
CHOCOOGHOCTB K COUYBCTBHIO K COIEPEKUBAHMUIO,

COLMANIBHBIX  HABBIKOB, BKJIIOYAKILUMX CMOCOOHOCTh  BHICTPAMBATH
OTHOILCHHS ¢ APYTHMHU JNIOAbMH, 3a00TUTHCH, TPOABIATH HHTEpEC U
pa3pernaTh KOH(IMKTEL

I[MPEAMETHBIE PE3YJIbTATDI



K xonuy ob6yuenus B I0 Kiracce NMpenMeTHblE Pe3yNbTaThl Ha YIrIyOn€HHOM
YPOBHE JOKHBI OTPaXaTh CHOPMUPOBAHHOCTE Y 00YYaIOIUXCS YMEHUH!

s TMOHWMATh pOJNL (U3HKH B  JKOHOMMHYECKOH, TeXHONOTUYECKOH,
IKOJIOTHYECKOH, COUMaNBHOH W ITHUecKoH cdepax JIedaTelbHOCTH
YeJIOBEKA, PO M MeCTO QU3HKK B COBPEMEHHOW HAy'HOW KapTHHE MHpa,
3HAYEHUE OINMCATENILHON, CHCTeMaTH3UpyIolleH, OOBACHUTENLHOH H
NPOrHOCTHYECKOH  (QYHKLUMH  (QHM3MYECKOW Teopuu —  MEXaHUKH,
MONEKYISpHON (QU3UKK KW TePMOIMHAMHKH, POIb (QU3HYECKOH Teopud B
(GOpMHPOBAHHH MPEACTABICHHIH O HU3UUECKOH KapTHHE MHDa,

e pasnMYaTh YCJIOBHA [IPUMEHMMOCTH MOAeNeH ¢H3HUECKUX Tel U
NpoleccoB (ABJCHUM): HHepUMAlbHasd CHCTeMa OTcu€ra, abCOMOTHO
TBépIOE TeNo, MaTepuanbHasg TO4YKa, DPaBHOYCKOPEHHOE HBHKEHHUE,
cBobofHOEe TiajeHHe, a0COMIOTHO yhpyras aedopmaius, abCOmOTHO
yIIpyroe u adCONIOTHO HEYNPYTOe CTONKHOBEHHUS, MOJEIIH rasa, XUAKOCTH
H TBEPAOTO (KPUCTAJUIMYECKOTO) Tena, HACAIbHBIN ra3, TOYeuHbIH 3apai,
OOHOPOIHOE IEKTPUUECKOE TIOJIE;

e pasnMuaTh YCIAOBUs (CPaHULE], OONacTH) NPUMEHUMOCTH (PH3UYECKHX
3aKOHOB, ITOHMMATE BCEOOIIMH Xapakrep (YHHAMEHTAJILHBIX 3aKOHOB H
OrpaHHYeHHOCTE HCTIONB30BaHHA YaCTHBIX 3AKOHOB;

e QHANM3UPOBATL U OOBACHATE MEXAHHYECKHE I[IPOLECCHl M SBJCHUA,
MICTIONb3Yys OCHOBHBIE TIOMIOKEHHSA U 3aKOHB! MEXAHHUKH (OTHOCHTENHHOCTE
MEXaHHYECKOr'0 OBVIKeHHsA, (GOpPMYJbl KUHEMATHKH PaBHOYCKOPEHHOTO
OBXeHns, npeobpasoBaHus [amumes Uid CKOPOCTH H MNMEpeMELIeHHs,
3akoHBl HpIOTOHa, TIPUHIMO OTHOCHTENBHOCTH ['anmies, 3aKoH
BCEMHPHOTO TATOTEHUA, 3aKOHB! COXPAHEHNS MMITYJIbCA W MEXaHMUECKOH
3HEPIMH, CBA3b pabOTHI CHIBI C W3MEHEHHEM MEXaHMYEeCKOH JHEprud,
yCIOBHMs paBHOBecHss TBEPAOrO Teja), TPH 3TOM MCIONB30BAaTh
MaTeMaTHYECKOE BBIP@XXEHUE 3aKOHOB, YKa3plBaTk  YCJIOBHSA
NPUMEHEMOCTH (BPU3NUECKUX 3aKOHOB: Nipeobpasopanuii ['anues, BTOporo
M TPeThbero 3aKOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHS UMIYyAbCa M
MEXaHHYECKOH 3HEepruy, 3aKOHA BCEMUPHOTO TAMOTEHUS,

o AHATM3WPOBATH M OOBACHATH TEIJIOBbIE MPOIECCH W SABICHUS, UCTIONB3YS
ocHoBHble mnonokeHus MKT ¥ 3aKOHBI MOJEKYJSpPHOH (QH3MKM H
TepMOAHHAMUKYA (CBA3b JABIEHWA WICAIBbHOrO Trasa co CcpefxHen
KHHETHHECKOH JHeprueil TemoBOro ABIDKCHHS W KOHLEHTpPAaLMed ero
MOJIEKYyJ, CBS3b TEMNEpaTypbl BEIECTBA CO CpeHeHd KHHETHYeCKOH
3Hepryeil TemIoBOro ABHXEHHA €ro YacTHII, CBA3bL NaBJICHUS WACANBHOIO
raza ¢ KOHIEHTpauueidl MOJICKYN H €ro TeMIlepaTypoi, ypaBHEHHE
Menpeneepa—Kianeiipona, 1epBBIf 3aKOH TEPMOIAMHAMHKH, 3aKOH



COXpaHEHMs IHEPIUU B TEINIOBBIX NPOLECCAX), MPU 3TOM HMCMONB30BATH
MaTeMaTU4IecKoe BbIpaKeHHe 3aKOHOB, YKa3plBaTh  YCJIOBHS
IPUMEHUMOCTH ypaBHeHHus: MeHneneesa—Knanefipona;

AHAIM3HPOBATE Y OOBACHATE JIEKTPHUECKHE SBACHHS, HCIIONB3YS
OCHOBHBIE ITOJIOKEHUS] M 3aKOHBI JJIEKTPONUHAMHUKH (38KOH COXpaHeHus
ANEKTPHIECKOTO 3apana, 3aK0H Kynosa, MOTEHLNANBHOCTE
IMEKTPOCTATUIECKOTO TIOJA, MPUHLUI CYNEpPHO3ULMH 3NEKTPHUECKUX
noJIel, MPH TOM yKasblBas yClIOBHA NMPUMEHHMOCTH 3akoHa Kysona, a
TaK)Ke TPaKTUUECKM Ba)KHbIE COOTHOIIEHUS: 3akoHbl OMa s y4acTka
HETMM M IS 3aMKHYTOH 3ACKTPUYECKOH LeNM, 3akoH Jhxoyis—JleHna,
npasuna Kupxroda, 3akonsl Oapanes Ans 3neKTponnsa);

ONUCHIBATh (PH3UUECKHE NPOLECCHl U SIBIACHHSA, WCIONB3YS BEIWYUHBIL
nepeMeleHne, CKOPOCTh, YCKOPEHHUE, UMILYJIbC TeJla U CHCTEMBI TeJl, CHJla,
MOMEHT CHJIBI, JAaBjieHWe, IIOTeHUUAllbHast JSHEPrHus, KHHEeTHYecKas
3HEPrus, MeXaHWuecKas >Heprus, paboTa CHIBIL, LEHTPOCTPEMHUTENBHOE
yCKOpeHHe, CHIIA TSDKECTH, CHJa YIPYTOCTH, CHJIa TPEHUs, MOIIHOCTE,
SHeprHs B3aUMoZeHCcTBMS Tena ¢ 3eMnéfl BOMH3M €€ ITOBEPXHOCTH,
3HEeprus yhpyro AedOopMalliM IIPYXXHHBEI, KOJWUYECTBO TEIUIOTH,
abcomroTHas TeMmmeparypa Tena, pabora B TepMOAUHAMHUKE, BHYTPEHHISL
3HEprus MAEAJBHOTO OJHOATOMHOTO Trasza, padoTa WACAIbHOrO rasa,
OTHOCHUTENIBbHAS BIXHOCTH Bo3Ayxa, KIIJ{ wuaeanbHoro TemaoBoro
JABUTATENS; INEKTPUUECKOE TIONie, HANPSKEHHOCTL MEKTPUYECKOTO T10JIs,
HANpsDKEHHOCTE TIOJIS TOYEYHOIO 3apsfa MM 3apshKeHHOro iuapa B
BaKyyMe€ U B [HOJIEKIPHKE, MNOTEHIHAI DJIEKTPOCTATHYECKOIO IO,
pPasHOCTh  NOTEHLHATOB, 3NEeKTPOABHXKYIIAs  Cuia, CHIIa  TOKAa,
HanpsyKeHWe, MOUTHOCTh TOKa, JJIEKTpHdecKas EMKOCTh IUIOCKOTO
KOHIEHCATOPa, CONPOTHBICHME Yy4dacTKa LEMU ¢ TNOCHSAOBATENBHBIM H
napajIeNsHBIM COSAMHEHNEM PE3HCTOPOB, IHEPTHs AMEKTPUYECKOTO MOJIs
KOHIEHCAaTopa;

O0OBIACHAT,  OCOOEHHOCTH  HOpPOTEKaHHi  (U3HYECKMX  SABJICHHH:
MEXAHUYECKOe JIBIDKCHWE, TeIUIOBOE JBMKCHHE YAacTHLl BELIECTBa,
TEIIOBOE paBHOBecHe, OPOYHOBCKOe JBIKeHUe, JU(Py3Hs, HCIIapeHue,
KHIIEHWE U KOHIEHCAIIMs, TUIaBICHUE U KPUCTAJIU3AaLMS, HallPABAEHHOCTD
TEIUIONIEPEAAYH, ANMEKTPU3alUs TeN, IKBUIMOTEHUHANBHOCTE MOBEPXHOCTH
3apAKEHHOrO MPOBOJIHHKA;

IPOBOAUTE UCCIIEOBAHHE 3aBUCHMOCTH OAHON (DU3HYECKOH BENHYHHEI OT
ApYrof ¢  UCIONB30BAHHEM  IPAMBIX  HU3MEPEHMH, I[pH  3TOM
KOHCTPYMPOBaTb YCTAHOBKY, (HKCHPOBATh PE3yNbTATEl IOJNYy4YeHHOH
3aBHCHMOCTH (U3MUYecKHX BeIMYHH B BHJE TIpapUKoB ¢ y4dETOM



abCOMIOTHBIX TTOTPEIIHOCTEN U3MEPEHHH, JIeNaTh BEIBOALI 110 Pe3yJIbTaTaM
UCCIEAOBaHMUS;

NPOBOJAUTE KOCBEHHBIE W3MepeHus (U3WYECKHMX BeNUYHH, MpH 3TOM
BRIOHMpAaTh ONTUMAJIBHBIH METOJ W3MEpEeHHs, OlieHWBATh abCOMIOTHbBIE U
OTHOCHTEJIBHBIE [IOTPEILHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTE OIIBITHI 110 IIPOBEPKE NPEAIONKEHHON TMNOTe3bl: IIAHUPORATE
IKCIIePUMEHT, COOUPATh 3KCIEPUMEHTANIBHYIO YCTAHOBKY, aHATH3UPOBATH
NoJiyueHHbIe pPe3ynbTaThl H JeNnaTh BBEIBOJ O CTaTyce IpeaNoxeHHOH
THIIOTE3H;

coOnioaTh npaswiia 0€30acHOro TpyAa NPy NPOBEACHUHN HCCIIeJOBAHUIM
B paMKax y4ueOHOTO OJKCIEpUMEHTa, TMpaKTHKyMa H  ydJeOHo-
UCCIEeAOBATENECKOM U MPOCKTHOM JeATENBHOCTH C HMCHOAb30BaHUEM
U3MEPHUTENBHEIX YCTPOHCTB 1 1afopaTopHOro o6opyAoBaHuS;

pemats pacyéTHeiE 33034l € SIBHO 33J3aHHON M HESBHO 3aJaHHOM
(H3NIECKON MOJENBIO: Ha OCHOBAHMU AHANW3A YCJAOBUSA OOOCHOBHIBATH
BEIOOp H3UYECKOH MOJENH, OTBeYallledl TpeOOBaHUAM 3aJayH,
NpUMEHATE  (POPMYJNBI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJAThI
GU3HYECKUX TEOPH INPU HUCIHOJIB3OBAHUM MATEMATHYECKUX METOAOB
pelieHUA 3a4a4, NPOBOAUTE pacyEThl HA OCHOBAHUU UMEIOMIMXCS JAHHBIX,
aHAIM3UpOBaTh pPe3yAbTaThl U KOPPEKTHPOBATBH METOJABL pEUIeHHs ¢
YUETOM IIOJLYUYEHHBIX PE3YJILTATOB; ;

peliaTh KauyeCTBEHHbBIE 3ajayd, TpeOyrolue NPUMEHEHUS 3HAHWUU u3
pa3HBIX pa3oesioB Kypca (H3NKH, a TaKXKe MHTErpalui 3HaHHUH U3 IPYTHX
[IpeIMETOB E©CTECTBEHHO-HAYYHOI'O LMKJIA: BBICTPAMBATh JIOTHUECKYIO
HEMOUYKY PacCyKACHUI ¢ ONOpOH HA U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3YEcKYe SIBICHUS;

UCIIONb30BaTh TEOpeTHYECKHe 3HaHWA [N OOBSICHEHUS OCHOBHBIX
IPUHOHUIOB paboThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKHX YCTPONCTB
¥ TEXHOJIOTMYECKHUX NPOLIECCOB;

NpUBOAUTH TNPHMEPHl BKIaAa POCCHHCKHX M 3apyOeKHBIX y4Y&HBIX-
GU3NKOB B pa3BUTHE HAyK{, B OOBSICHEHME MPOIECCOB OKPYKAIOIUIETO
MUpa, B pa3BUTHE TEXHUKH H TEXHCIOTHUH;

aHAJIN3UPOBATh W OLICHHBATH ITOCIIEACTBYS OBITOBOH W MPONU3BOJACTBEHHOM
AeSTEeIbHOCTH YeNOBEKa, CBSI3aHHOH ¢ (H3HUYSCKUMM IIPOLECCaMH, C
MO3UITMH HKONOruyYeckoll 6e30MaCHOCTH, TPEeACTABICHUN O PALMOHATEHOM
IPUPOACNONB30BAHUY, @ TAKKE Pa3yMHOM UCIONB30BAHUU JOCTHKEHUMN
HAYKM M TEXHOJNOIHWU MUl JadbHEHWIEr0 pPa3sBUTUS YEIOBEHECKOIO
obriecTna;



NPUMEHATE pa3flHyHBle Crocodbl pabothl ¢ UHopMauueit ¢U3HUECKOro
CONCPXKaHUs C UCIIOJIb30BAHUEM COBPEMEHHbIX HH(POPMaLMOHHBIX
TEXHOJOTHH, MPH 3TOM UCMONB30BAaTh COBPEMEHHblE HWH(POpPMAIIMOHHBIC
TEXHOJAOTHH VISl TIOUCKA, NepepalboTKHM W NpeabsBIeHUS yueOHOH u
HayYHO-NOMYJIAPHON HH(pOpMalUKy, CTPYKTYPUPOBAHUS ¥ UHTEPIPETALIUU
UHQOpMaLUWK, NONYYeHHOHM H3 pa3NW4HbIX MCTOYHHKOB, KPUTUYECKH
AHANU3UPOBATE  NOJNyuYaeMyld  HMHGpOpPMaLUWI0O M OUEHHBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLLMXCSl 3HAHWM, Tak M HA OCHOBE
aHaNu3a HCTOYHUKA HH(pOPMaALINH,

IPOABIIATH OpraHHU3alliOHHBIE %} IIO3HABATEIIbHBIE YMEHUs
CaMOCTOSITEJIBHOTO ~ MPUOOpeTeHUsT HOBBIX 3HAHWH B MpOIlecce
BBITIOJTHEHHS TIPOEKTHHIX ¥ YIeOHO-NCCIIeI0BATENBCKUX padoT;

paboTars B Tpynne ¢ HUCIONHEHWEM pa3IMYHBIX COLMANBHBIX DOJSH,
IIAHHPOBATH paboTy Ipynmbl, palfiOHANBHO pachpelesiaTh AEATENLHOCTD
B HECTAHAAPTHEIX CUTYAIUAX, aJE€KBATHO OIIEHUBATHL BKJIAJ KAXKAOrO M3
YUYACTHHUKOB FPYIIIBL B PELICHHE pacCMaTpUBAeMOii IpoGIeMBI;

IPOSIBIIATE MOTHBALIMIO K Oyaylel npodeccuoHanbHOH ACATENBHOCTH MO
CMENHATBHOCTAM (PM3UKO-TEXHHICCKOTO MPOQuis.

K xoHuy oOyuenus B Il kracce npeiMeTHbIE pe3ynbTaTel Ha yriybnagHHOM
YPOBHE NOMXKHBI OTpaXaTh CHOPMHPOBAHHOCTD Y OOY4aIOIIUXCA YMEHUI:

MOHWUMATh POJAb (U3HKM B  3KOHOMUYECKOH, TEXHOJIOIMYECKOH,
CONUANBHOM U 3TH4eCKOH cdepax IesTeNbHOCTH HeIoBeKa, poJib U MECTO
($U3HKH B COBPEMEHHOH Hay4yHOU KapTHHE MHpa, pOjb ACTPCHOMHH B
[IPAKTHYCCKON  JISTENBHOCTH 4YeNoBeKa M JlanbHeHlleM Hay4Ho-
TEXHUYECKOM pa3BHUTHH, 3HAYEHHE OIHCATENBHON, CUCTEMaTH3NPYIOLIEH,
OOBSICHUTENIBHOR W NMPOrHOCTUYECKOH (PYHKUME (QU3MYECKON TeOopHH —
WIEKTPOJAUHAMHUKH, CHELUAIbHOM TEOPHU OTHOCUTENBHOCTH, KBAHTOBOMH
buznku, ponb ¢uznueckoil Teopuu B (GOPMHUPOBAHUU MpeACTaBIEHUNH O
(Gu3HHUecKOl KapTHHE MUpa, MECTO (PU3UYECKOH KapTHHBI MHpa B oOHIEM
PALY COBpPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHHH O IIPUPOJE;
pasnuyaTh YCIOBUS NPUMEHMMOCTH Mozenedl (QU3MUecKHx Ten o
IpOLIECCOB (SBIEHHH): OAHOPOAHOE IJIEKTPUYECKOE H OZHOPOJHOE
MarHuTHOe II0Jis, TapMOHHYECKUe KonebaHHs, MaTeMaTHYeCKUll MasiTHUK,
HICAIBHBIA HPYXUHHBIA MasgTHHK, FapMOHHMYECKHE BOJIHBI, HJ€aTBHBIH
KonebaTeNnbHbId KOHTYD, TOHKas JHH3a, MOJENIEeH aToMa, AaTOMHOTO S/ipa #
KBaHTOBOH MOJIENIN CBETA;

pasnn4ath yCJIOBHA (TpaHHIbl, 001IacTH) NPHMEHUMOCTH (U3HYECKHX
3aKOHOB, IOHHMAaTh BCEOOLIMH XapakTep (yHAaMeHTaNbLHLIX 3aKOHOB U
OrPaHUYEHHOCTh HCIIONL30BAHUS YaCTHBIX 3aKOHOB;



AHAITH3UPOBATh W OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHl M SBJICHU,
UCIOIE3YS. OCHOBHLIE TIIONIOKEHHS M 3aKOHBI QIEKTPOAUHAMHUKH U
CHelHanbHOM  Teopud  OTHOCHUTENBHOCTH  (3aKOH  COXpaHeHus
AMEKTPUIECKOTO 3apsga, cuila Awmmnepa, cuna JlopeHua, 3aKoH
SNMEKTPOMATHUTHOM  WHAYKUMM, mpasmio Jlenna, cBase 3JC
CAaMOMHIYKIIUH B JJIeMEHTE D3JICKTPUYECKON Lenud ¢O CKOPOCTBIO
M3MEHEHHS  CHJNEl  TOKa,  TIOCTYNaTel  CIe[UaldbHOM  Teopuu
OTHOCHTENBHOCTH JHHIUTEeHHA);

aHAMW3HPOBATh U OOBSICHATH KBaHTOBBIE TPOLIECCH] U ABJIECHUS, UCIIONIB3YS
HONIOMEHHS  KBaHTOBOM  u3uku (ypaBHeHHe DiHIITElHa 1715
doroaddexta, neppblit H  Bropoit mnocTynarsl  bopa, mnpHHIHD
COOTHOIIeHUS Heomnpeaenénnocteil [eitzenbepra, 3aKOHBl COXpaHEHUs
3apAAOBOTO H MAacCOBOTIC YMCEN M DHEPIMH B SAJACPHBIX peakuuax, 3aKOH
pagvoakTHRHOTO paclajia);

OMHMCHIBATE (PU3WUECKUE INPOLECCHl U SBICHUS, HCIOJB3YS BEIHYHHBIL:
HaANPOKEHHOCTD YIEKTPHYECKOTO TMOJISL, IIOTEHIHA 3MEKTPOCTATHYECKOrO
Mojs, pa3HOCTH ITOTCHLUMAJOB, MVIEKTPOABWXKYIAs CHNa, HHIYKIHUS
MArHUTHOFO TMOJsl, MAarHUTHBIA MOTOK, cHAa AMIlepa, HHOYKTHBHOCTB,
3NMEeKTPOABHXKYIIAs CHIa CAMOWHAYKLMH, 3HEPrUst MAarHUTHOIO IOJis
MPOBOJHHKA € TOKOM, PEIATHUBHCTCKUA UMIIyJNbC, I[IOJIHAs DSHEPTHA,
SHEPTHs TOKOSA CBOOOXHOM 4acTHUbI, 3HEPrdss U UMIYILC (POTOHA,
MaccoROE YHCIIO U 3apsif AJ1pa, SHEPTUs CBsI3U sIapa;

OOBACHATE  OCODCHHOCTH  TNPOTEKaHHs  (HUSHYECKWX  SBIEHHUI:
ANIEKTPOMATHHATHAS UHAYKLHSA, CAMOUHAYKIHUS, pe30HaHC, HHTephepeHLus
BONH, JAd(pakius, AUcnepcus, MNOJHOEe BHYTpEHHEE OTpaXeHHeE,
boTtoanekrpuueckuid 3ddext (dboroaddexr), ampda- u Oera-pacnaiasl
saep, TaMMa-H3NMyJdeHue sjiep, QU3HYecKue IPHHIUILI CHEKTPaIbHOIO
aHanM3a 1 paboTEHI J1a3epa,

OIIpe/ICIATE HAaMpaBlIeHWe UHAYKUHMH MAarHUTHOIO IONA INPOBOAHHMKA C
TOKOM, CHJIBI AMriepa u cuitet Jlopenna;

CTPOHTH M300paxeHue, co3JaBacMoe IJIOCKUM 3epKalioM, TOHKOH JHH30H,
U pacCUUTHIBATh €I0 XapaKTCPUCTHKH;

[IPUMEHATE OCHOBOIIOJIATAIOIIAE ACTPOHOMMUYECKHE TIOHATHSA, TEOPUH U
3aKOHBl Iyl aHanuza H  OOBSCHeHHWS  (U3MYECKHX IPOLECCOB,
IPOUCXOIAINNX B 3BE3/IaX, B 3BE3NHBIX CHCTEMAX, B MEXTaNaKTHIeCKOH
cpelle; ABMKEHHUS HeOeCHBIX Tel, IBOIIOLUH 3BE31 U BeeneHHoi;
IPOBOAMTH HCCIENOBAHUE 3aBUCUMOCTEH (U3HYECKMX BEIHYHH C
WCIIOIB30BAHYUEM [MPSAMBIX H3MEpPEHUH, INpH DSTOM KOHCTPYHpPOBAThb
YCTAHOBKY, (HKCUPOBaTh pe3yNbTaThi IOJYYEHHOM 3aBUCHMOCTU



OM3NYeCKUX BeNMWYUH B BujAe rpapukoB ¢ Y4éToM alCOJIIOTHBIX
MorpeliHocTei  W3MepeHWH, [JeNnaTh  BBIBOABl 10 pe3yabTaTaM
ncclie JOBaHN;

IpOBOJUTE KOCBEHHBIC W3MEpeHHs (DU3WUECKUX BEIIMYUH, MPH 3TOM
BLIGHpATE ONTHMAABHBIM METOX U3MEpEeHHs, OICHUBAThL aGCONIOTHEIE W
OTHOCHTEJILHBIE TTIOTPEIIHOCTH MPSIMBIX 1 KOCBEHHBIX H3MEPEHHUK;
IIPOBOAYUTE OIBITHI 110 IPOBEPKE IIPEATIOKEHHOH MMITOTE3bl: INIAHUPOBATH
3KCIIEPUMEHT, COOUPATH JKCIEPHMEHTAIBHYIO YCTAHOBKY, AHAIM3HPOBATH
MOJyYEHHbIE pe3yJbTaThl H JAeNaTh BHIBOJ O CTATyCe Mpe/IoKeHHOH
THTIOTE3EI;

OIIMCBIBATH METOBI HOJIYYEHHS HAYHHBIX ACTPOHOMUYECKHX 3HaHUH;
cobmoaaTh mpasuia 6e30MacHOro TpyZAa INpH [IPOBEIEHUH HCCIeI0BAHUH
B paMKaX y4ueGHOrO OJKCIEPUMEHTa, INpakTUKyMa H  y4ebuo-
HCCICHOBATENLCKOM M MPOEKTHOH OEATENBHOCTH € HCIOIB30BAHUEM
U3MEPHUTENBHBIX YCTPORCTB 1 1abopaTopHOro 060pya0BaHus;

peliaTe pacy€THRIE 3343844 ¢ SIBHO 3aJaHHOM M HEABHO 3aJaHHOH
¢Hu3MuecKoll MOJENbIO: Ha OCHOBAHMU aHAJIW3a YCIOBHA BHIOMpaTh
dusnUecKue MOZeNH, OTBevalomue TpebOoBaHUAM 3a1a4yd, NPUMEHSTH
GOPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYIAThl (HU3HUYECKUX TEOpHH
MpY HUCIOJNB30BAaHAM MaTEMaTHYeCKHX METOAOB pelUeHHs 3ajad,
TIPOBOIUTH PACUYETE HA OCHOBAHMK UMEIOUIUXCS NIaHHBIX, aHATH3HPOBATE
pe3ynbTaThl H KOPPEKTUPOBATh METOABI PELIEHUA C yIETOM NOTY4EHHBIX
Pe3yJbTaTOB;

pellaTh KAyeCTBEHHBIC 3ajaud, TpeOyloIMe NpPUMEeHEeHUs 3HAHWH W3
Pa3HBIX Pa3fesioB Kypca QH3HKH, & TaKXKe HHTErpalMH 3HAHHH U3 APYTHX
NpelMETOB €CTECTBEHHO-HAYJHOTO LIMKIA: BBICTPAHBATH JIOTHYECKYIO
IENOYKY PacCyKAEHUH ¢ ONOpOH HA U3YUEHHBIE 3aKOHBL, 3aKOHOMEPHOCTH
u pU3MHuEcCKHe SBICHUA;

HCIIONB30BaTh TEOPETHUECKHE 3HAHAA AN OODBACHEHMS. OCHOBHBIX
MPUHLANOB PaGOTHl U3MEPHTEIBHBIX NPHGOPOB, TEXHHIECKHX YCTPOHCTB
U TEXHOJOTHUYSCKUX NTPOLIECCOB,;

NPUBOIUTL TPUMEPbl BKIAKa POCCHHCKMX M 3apyOeXHBIX YyYEHBIX-
QU3MKOB B pasBUTHE HAYKH, B OOBACHEHHE IPOUECCOB OKPYKAIOIICTO
MHpa, B PA3BUTHE TEXHUKU U TEXHOJIOTHIH;

AHAJIM3UPOBATh W OLIEHUBATD NMOCIEACTBUS OBITOBOH M MPOU3BOJCTBEHHO#H
NeSTeNIbHOCTH 4eJOBEKa, CBA3AHHOH ¢ (PU3NYECKMMM MpOLECcCaMu, ¢
TIO3ULKH SKOMOTHYECKON 0€301acHOCTH, NPEACTABIECHAH O PAITHOHATIEHOM
PHPOIONONE30BAHHE, a TAKKe Pa3yMHOM MCHONB3OBAaHWM HOCTHIKCHUH



HayKM M TEXHONOTUH 1/ JaNbHEHINeTo Ppa3sBUTHA YeNOBEUYECKOIO
o011ecTRa;

IPUMEHTh paziiudHeie cnocodbl paboThl ¢ HHpoOpMauued PU3HIECKOTO
COOCPXAaHMA C HCHONB30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHEIX
TEXHOJIOTHH, MPH 3TOM HCIONB30BaTh COBpeMEHHBIE HH(OPMAIMOHHEIE
TEXHOJIOTHH JUIA IIOHCKa, TMepepaboTKH W IpefbABIeHUs yuebHOH H
HAY4YHO-IIOMYJISIPHOI MH(pOpMaUHH, CTPYKTYPUPOBAHUS U HHTEPIIPETALHH
nHGOpManyH, MONYIeHHOH H3 Ppa3NUMHBIX MCTOUYHUKOB, KPUTHYECKH
aHANMM3UPOBATh  TIONYdaeMyl  MHGpOPMalMIO ¥ OLEHMBATH €&
JOCTOBEPHOCTE KaK Ha OCHOBE HMMEIOLIMXCH 3HAHMM, TAaK M Ha OCHOBE
aHanu3a UCTOYHHKA HHGOPMAaLUH;

NpPOSABIATE OpraHu3alMOHHBIE 51 TI03HABATEIILHEBIE yMEHUS
CaMOCTOSTENBHOIO  NproOpeTeHrs HOBBIX 3HAaHHH B IIpolecce
BBINIOJIHEHMA HPOCKTHLIX U yU4eOHO-HCCIeOBaTELCKHX paldoT;

paboraTh B TpYINe ¢ HCHOJHEHHEM pa3z/iMyHbIX COLMAIBHBIX PpOJeH,
IUTRHUPOBATh paboTy IPyINsl, PALMOHAIBHO PACIPEAEIATh AeITEABHOCTE
B HECTAH[APTHBIX CUTYyalUsX, aJIeKBaTHO OIEHHBATh BKIaJ KaXAoro H3
YYaCTHMKOB IPYIIbI B PEIICHUE PAcCMaTPUBAEMON HPOOIEMEL,

IIPOSBIATE MOTHBALMIO K Oyayileii npodeccHOHATBHOH ACATENBHOCTH MO
CHEHANBHOCTAM (QH3NKO-TEXHUYECKOTO Mpodus.
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_:Gm /fm, mamoo E&N&ouomc

bubnuotexa LHOK

Bubnuoteka [[OK
https://m.edsoo.ru/845b4f73

bubmoTrexa HOK
. https:/m.edsoo.ru/d1 1 e8ce7

o |% mmmanomamm LHOK

| :ncm /m, oamoo ru/1e952920

Bubmuoreka LHOK




110 Pewenne 3anay 1
_ m JIBIXKEHHE 3apKEHHOH JaCTHLEI B |
| OAHOPOJHOM MIEKTPHYCCKOM NI0/IE o
112 Pewenne 3anay 1

13 OmomEQEm M CHCTEMAaTH3allist 3HaHu# )
no teMe "DnekTputecKoe noue”

e

KoHnTponbHas pabota no Teme

_ Ha "OnexTputieckoe none” :
Cumna Toxa. [ToCTOAHHEIA TOK. Venosus
115 CYLIECTBOBAHUA NTOCTOAHHOTO 1
MEKTPHUECKOTO TOKA
116 Wctounuku Toka. Hanpsoxenue u DJ1C 1
17 3axon Oma s y4acTKa UEeHH. 1
+ DIIEKTPUYECKOE COMPOTUBICHHE
© 3aBHCHMOCTh CONPOTHBICHHS
118 OJHOPOJHOrO NPOBOJIHUKA OT €ro JUIHHEL - 1
| W MJION@IM NOMepeTHOTO CEeHMs !
119 _ Y 1enpHOE CONPOTHRNEHUE BEIECTBRA. |
| Pemwemmesamas S
_ 120 | Eoo:ohommam:v:oa =mﬂm.=noawmom ﬁ .
_ _ | CMEIaHHOE COC/NHEHHE IPOBONHKKOE | B
ﬁm ! i PacuéT pa3sBeTBAEHHBIX DAEKTPHYCCKHX I
 ueneii. [Tpasuna Kupxroda
7 122 Perrenue 3anay 1

 https://m.edsoo. ru/73a34f18

bubtnuoteka EO%
https://m.edsoo.ru/3fb2achs
https://m hamoo..n.:ﬂu .E..u.a.onc

BuGnnorexa L{OK r
_:Sm ta namoo ﬂﬁmwﬁ%mn _

EGm .S,om_.. aa: aimcv_ooq_mmmo:bqqﬁ

m:maxoﬁwmm HHOK
EEm J/m. oamoo E__kmqmwmoum

Bbubmuoteka LTOK
rncm H m. mn_moo ru/cefe90e9

Butmortexa [JOK
https://m.edsoo.ru/233311b5

BuGamotexa IOK
https://m. mﬁ_moo aiomuoml_,_lml .
Bub6nuoteka [JOK
https://m.edsoo.ru/f14£251e

Butimorexa [HOK
https://m.edsoo.ru/95fedf51

mmm.amoqmmm EO%
L | https://m.edsoo.ru/437f8300

ﬁ _ Butnnorexa LLOK
: rﬁcm /Im.edsoo. Eammmﬁnoq

Bu6aunotexa LIOK
i ::3.:5 edsoo.ru/1794cf37

mmmhxo._,omm EON




123

124

125

126

127

128

129

130

131

132

133

134

135

BJ1C ¢ BHYTpeHHES COMPOTHBIEHHE

Paborta 3anekTpuueckoro Toka. 3akoH
Hoxoyna —Jlenna

Pemmenne 3anau

KOEEOOHV MIEKTPHYCCKOT O TOKA.
Tennoras MOITHOCTE, BELACJIACMAN Ha
pesucrope

Pemenue 3anau

NO.HOHEEHAN HO_AN

3axoH OMa st mOnHOkH GmszﬁoE
MEKTPUYEcKolt tenn

Petienue 3anau

MOoIHOCTE HCTOUYHHKA TOKA

HAOﬁO.HHOG 3aMBIKaHHC

Woﬁhomomﬁﬂov B II€IIH ITOCTOIHHOI'0 TOK&

Pemnenne 3amaq

Permtenune 3amau o teMe "IlocTosHubiii

whm%ﬂﬁﬁﬂmomﬂi HOH

PenteHHe 3aga4 no teme _.Dooaommm!x
3NCKTPUYECKUH TOK"

H . __:8 xa &moo rw/3881b469

ButGnuorexa 11OK
hitps: QE aamoo ru/a3605c5c

mmmaxoemmm 1JOK
:Eum /fm, aawoo E&qm i E,cw

bubmmorexa LIOK
https://m.edsoo0.ru/99750a6f

msmasoaamm LIOK
. r.:mm Q.:.,m.n%ow q._._\o_uummowp

Bu6muoTexa [JOK o

. htps: J/m.edso0.ru/72d453af

bubnnoreka EOK
r:cm Q:.. mn_moo ruf221 Eomu

" B mmmhmoﬁmmm 1HOK

https://m.edsco. E&mm@amq@

buGmuorexa HOK
https://m.edsoo.ru/afae31d8

br6muorexa [JOK
hitps: _S.: mawoo _,Emamwu.mww

butaunoTtexa IJOK e

https://m. namoo Emmummmm )

butanorexa 1JOK

 htps://m.gdsoo.u/d4 10cefl

bubauorexa [JOK

https://m.edsoo.ru/a7340a29

bubtnuotexa [IOK

hittps://m_.edsoo.ru/744261b8




Pemenne 3anay no Teme "[locTogHEbIR brdnuorexa LHOK

M 1
_ 136 3IEKTPHYECKHH TOK" i https://m.edsoo.ru/eb5d4687
OGofmenne ¥ CHCTEMATH3AKSA 3HAHAM !
137 oo Eo WMOSOM:MEM : o 1 ! BuGanorexa LIOK
o H M STICKTPHHCECKITA . hitps://m.edsoo.ru/bfd7a0s50
138 KonrtponsHaa pabora no teme 1 : 1 ! - bnbnmnorexa HHOK
"TIOCTOAHHBIH TEKTPUICCKUH TOK" : ~ https://m.edsco.ru/1885ddf1

ONeKTpHYECKas MPOBOAUMOCTD _ i
139 | : Onex ecKuil TOK | 1 _ | Buommorexa HOK
. pa3IUYHLIX BEIIECTB. JIECKTPHY : ; _
2 ; P - 3 ; _ https://m.edsoo.ru/da794295
B MeTannax. CRepXMpoBOAUMOCTE _

Bubnnorexa [IOK
hitps://m.edsoo.ru/4b423491

“ DNEKTPUYECKHUii TOK B pacTBOPax U
i 140 PAacInaBax 3j1€KTPOUTOB. 3aKOHEI 1

Papazes i nEKTPONU3E S e
i 141 DnexkTpryeckuil Tok B rasax. [nasma i “ MMMMMMMMWMMM 192676
142 DNEKTPUYECKUI TOK B BAKyYME. 1 4_ - bubmorexa 1TOK
; Bakyymtbie npubopel m __ L - hitpsi//m.edsoo.ru/2E+160
143 DNeKTpHUeCKuH TOK B IONYIIPOBOJHHKAX 1 : Bubmuorexa LIOK
o .. hitss/imedsoonab6lcs60
| 144 [onynpoBonHNKOBEIE IPUOOPEI | i _ Bubnuoreia HOK
| : | https://m.edsoo.ru/83622200 L
OU3HYECKHI NPAaKTHKYM IO TEME i
"HMiaMepeHde CUIBI TOKA U HANPSUKEHAS B :
: LENH NOCTOSHHOTO TOKA IIPH IIOMOLIH _ |
145 AHANOTOBEIX U IH(POBEIX 1 | | { bubnnorexa [{OK _
; HU3MEPHTENBHBIX MPHOOPOB” MK : . https://m.edsoo.ru/5643¢a56 |
"3uaxoMcTBO ¢ b poroil Taboparopneii _
o dusuxe. [[pumMeprr uamepeHus
(hu3KUIeCKUX BENHYHH IPH IFOMOLOH ; )



147

. 148

| -

149

_TmapaMeTpos”

zoanquvax JATIHKOB" B _
(Pu3dyecKui TPaKTUKYM I10 TEME
"U3yueHne HePaBHOMEPHOIO JBFIKEHMS C
UEIIBIO o:ﬁongo:mm MI'HOBEHHOH

omovooax “

e:w::mommn :Eﬁmmﬁ. o TeMe
"H3zMepenue ycKOpEHHs pH
MAPAMOJIHHEHHOM PaBHOYCKOPEHHOM
JIBIGKEHUH [0 HAKIOHHOM MIOCKOCTH"
i "HUccnepopanue 3aBHCUMOCTH OYTH
oT wvoz@mz TpH PABHOYCKOPEHHOM

Gmw::mom:: NPakTHKYM N0 TeMe
"HU3MepeHue yCKOpeHHs CBOOOIHOTO
nageHna” wau "HUzydeHue IBHKSHUA
Tena, OpOIeHHOTO _.ovmuomemzrmo

r hw:vxmm:: J__
|
_

eﬁwﬂmmnz:x TIPAaKTHKYM [IO TEME
"M3yueHue ABMKEHHA TENa N0
OKPYXXHOCTH ¢ IOCTOSHHOH 1O MOAYIUO
ckopocThio" unn "HMecnenobanue
3aBHCHMOCTH MEPHOAA oDpalIenns
KOHUYECKOTO MAsSTHHKA OT €ro

Ouzpueckuit :ﬁmﬁmm%z_ O TEME
"H3amepenne paBHO/IEACTBYIOIEH CHITHE
pH ABIKEHAN 6pYCKa IO HAKIOHHOH :
nnockocT” unu "lIpoBepka rumnoTess: O 7
HE3aBUCHMOCTH BPEMEHU ABMIKEHHA
Opycka 110 HAKITOHHOH INTOCKOCTH Ha

butmnorexa [TOK
hitps://m.edsoo.ru/f6292f5f

Bubauorexa [1OK
https://m.edsoo.ru/6960bbef

Bubnmuoreka LHIOK
https://m.edsoo.ru/d1ea2402

Bubmotexa [JOK
https://m.edsoo.ru/bef53514

Bubnuoreka [JOK
https://m.edsoo.ru/0b34db84




151

152

153

154

_ nérxuit 6mok"”

TENA, HMEIOMICTO IUIOIALL OMOpPhI™

. 33J[aHHOE PACCTOSHHUE OT €ro Macch!”

duznueckuii NPakTUKYM MO TEME
"UcenenosaHue 3aBHCHMOCTH CHIT
YIIPYTOCTH, BOSHHKAIOIIHX B IIPYXHHE H
pe3unoBOM 0bpaslie, 0T ux Aedopmanuu”
w "VisyueHue ABMOKEHUS CHCTEMEI TE,
CBA3aHHBIX HUTHIO, IEPEKHHYTOH Yepes

QU3MYECKNH TPAKTHKYM IO TeMe
"Usmepenue ko3@dUIAEHTa TPEHHS 10
BENMYMHE YTI0BOro kosdduuuenTa
3aBHCHMOCTH FTp{N)" unn

"Hcenegoranue apmxeHus Opycka o
HAKJIOHHO TNIOCKOCTH ¢ NepeMEHHBIM “
ko3t puienToM TpeHua” unu "M3yyenne

Duznueckuil IpaxTAKyM [0 TeMe
"HccnegoBaniie yCIOBUE paBHOBECHS
TBEPAOTO TeNA, UMEIOINETO OCh

ppamenna” unn "KonctpyupoBaHue "
KpPOHIITEHHOB ¥ pacu€T cllt ynpyroctu” _
Wik "M3yuenue ycTORIMBOCTH TBEPIOTO “

Ou3nvecKUil MPAKTHKYM [Q TEME
"M3mepenne MMIYAECA TEIA 110
TOPMO3HOMY TIyTH" WK "H3mMepeHue
CHUJIEI TATH, CKOPOCTH MOAENH
3MCKTPOMOOHIIS ¥ MOHTHOCTH CHIBL TATH"

win "CpapHeHUE H3MEHEHUS UMITYIIBCa

Brbmoreka [{JOK

https://m.edsoo.ru/b55b81al

Bubmoreka [JOK

htips://m.edsoo.ru/b83b1607

Bubnuotexa 1HOK

https://m.edsoo.ru/4ad41447

Bubtnuoreka [JOK

hitps://m.edsoo.m/856fb28e




155

156

157

TeNna ¢ UMIYJIBCOM CHABL" HIH
"Hccnenoanre COXpaHeHUs HMITYabCa
IIpH YOPYrOM B3aUMOAEHCTBHH" MM
"H3MepeHiie KHHETHYECKOH IHEPrUM Tena
10 TOPMO3HOMY nIyTH"

PU3MYECKHH OPAKTHKYM I10 TEME
"H3yueHue H30TepMHYECKOre IIpollecca
(pexOMEHAOBAHO UCIIONBIOBAHNE
nudporoii mabopatopus)” HIH
"H3yueHie H20X0PHOro npolecca’ Hilk
"Usyuenue n3obapHoro nponecca” Hin
"TlpoBepka ypaBHEHHA COCTOSHUA"

(PU3HUECKUH MPAKTUKYM 110 TEME
"M3mepenue yaenbHOI TENOEMKOCTH"
unn "HeenesoBanne npouecca
OCTBHIBAHHA BelllecTRA" WIH
"Uccenenopanie aqnabatHoro npouecea”
unu "M3yueHne B3aMMOCBA3H IHEPTHU
MEKMOJIEKYIAPHOrO B3aHMOACHCTBUA K

= It

TCMIICPATYpPBbl KHTICHHA XKHIKOCTCH |

IR

duzpyeckuil TpakKTUKYM MO TEME
"HzydyeHne 3aKOHOMEPHOCTEH HerapeHHst
xuaxoctei” unu "ViaMepenre yaenbHOH
TEMIOTH [TARJIEHNS NbJa" WIH
"U3yueHne CBOMCTB HACBIIUEHHBIX IapOB"
umy "H3Meperne abconroTHOH

BJIKHOCTH BO3AYXa U OIIEHKA MacChl
mapoB B MOMeIIeHHH ", Mamepenue _

K03 QHIHEHTA TOBEPXHOCTHOTO

—

BuGnuorexa I{OK
hitps:/m.edsoo.ru/ebte7e0?

Bu6muoreka 1{OK
https://m.edsoo.ru/212{aab |

Butmotexa LIOK
https://m.edsoo.ru/6b1a23b5




160

| HATKEHUA

KOHAEHCAaTOpoB”

aMIepHoil XapaxTepucTHKH Auoga”

_ DU3UYECKHI TIPAKTUKYM 10 TEME

| "HaGmoaenne NIpEeBpalleHus SHEPrHU

7 3apKEHHOr0 KOHIEHCATOPA B JHEPTHIO
7 H3TydeHus cBeToaroaa” uiM "MayueHue
i TIPOTEKaHHUS TOKA B LIENH, COACPKAlEH

| KOHJeHcaTop” Wi "PacnpeneneHue

_ Pa3HOCTH MOTEHIUAIOR (HANPSKEHHA)
IPH [TOCAEZOBATENEHOM COEAMHEHUN

DuzvuecKyil IPaKTHKYM I10 TEME
"Hcenegopande CMEIIAaBEHOIO
COEIUHEHHUS PEIUCTOPOB" MK
"MaMepeHue yACIBHONO COMPOTUBICHHA
_ npoeoaHukoB” uny "Mecnenosanue

. 3ABHCMMOCTH CHJIBI TOKa OT HalpAKEHUA

JJ14 JaMIIbl HaKajInBaHH"

Ouznueckuil IPaKTHKYM IO TEME
"HaGmoneHue 3NnekTpoanza” “iy
"UsMepenne 3apaia O0HOBAICHTHOIO
pona" und "HUccaegoBanue 3aBUCHMOCTH
COIIPOTHBICHHS TEPMOPE3NCTOPA OT

| Temnepatypsi" UMM "CHATHE BOJIBT-

PesepeHeit ypok. OGobmenue u
CHCTEMATH3AIUA 3HAHUH O TeMe
"Kunematuka"

PezepBubiit ypox. O0obmenue 1
CHCTEMATH3ALUS 3HAHUH 110 Teme

ButGnuorexka LIOK
hitps://m.edsoo.ru/ecd424377

Butnuotexa [HOK
https://m.edsco.ru/2hE79d98

budmuorexa HOK
https://m.edsoo.ru/64b6e901

Bubnuorexka [IOK
https://m.edsoo.ru/ed01 7493

Butnuroreka LIOK
https://m.edsoo.ru/3149%56b




163

164

165

170

__b::mzmxm

"Craruka TBEpAOTO Tea”

"3aKOHBI COXpaHEHHA B MeXaHHKe"

_.m.hmﬁﬁmaaowom none"

PesepeHEI ypok. OmomEmm:m H
CHCTEMATH3AIMS 3HAHUH 110 TeMe

PesepBHEI ypoK. OmomEomsm %}
CHCTEMATH3aLMUs 3HAHUH [10 TeMe

PeseppHptid ypok. O6o61eHe U
CUCTeMAaTH3allis 3HaHWH M0 TeMe
"OcHOBBI MONEKYNAPHOKAHETHICCKOH
TeopHH"

mmw%mmza Suom OmomEmm:m %}
cHCTEMATH3aLKA 3HAHUHA N0 TeMe
"TepMonMHaMHKa. Ho:aomv.n ZEEEE

[ N

Pesepeuelit ypok. O6001eHHe H
CHCTEMATH3AIIMA 3HaHUH 110 TeMe
"ATrperaTHEIe COCTOSHHS BEIIECTBA.
Gmuomzo nepexoan”

Pezepeuerit ypok. OmomEmE.m u
CHCTEMAaTH3ALNA 3HaHUH 110 TeME !

PezepeHblit ypok. OmomEo::m u
CHCTEMATH3ALIM 3HAHHUH 110 TEME
"TIoCTOAHHEIA dIIeKTpHIeCKUi TOK"

—— e — . e —

PesepBHblit ypok. O6obmenre u i
cHcTeMaTH3anuA 3HaHui mo Teme "Toxu B |
PasIIHyHbIX owmhmx

OmEmm KOJIMYECTBO YACOB 110

170

16 “

bubnnotexa LLOK
https://m.edsoo.ru/0f9752ac

Butanortexa HOK
https://m .edsco.ru/6c0dfMec

buGnunorexa HOK
https:/m.edsoo.ru/de 148976

Bubmiorexa LIOK
https://m.edsoo.ru/Obec77c |

Butnnoteka LIOK
hitps://m.edsoo,.ru/39cas5c91

bubanorexa LHOK _

https://m.edsoo.ru/f238 1clc |

bubmorexa [JOK
https://m.edsoo.ru/3cacbdal

butamnorexa [IOK _
https://m.edsoo.ru/cc7681d4 m




NPOTPAMME



_NKJIACC

Ne
n/n

"6

~ [unoresa Ammnepa

Tema ypoka

BianmoneiicTBHe MOCTOAHHEEX MATHHTOB H

NpOBOOHUKOB ¢ TOKOM. MarHuTHO€ none.

Bexrop MarHMTHON HHAYKUHRA. [IpuHimn
CYNEPNO3HIMM MaTHATHBIX [ToNeH. Jluruu
MArHATHOH HHAYKIHH

MarHHTHOE 1ojie IPOBOIHMKA C TOKOM.
Onrit 3pcTena

Cuna AMrepa, e€ HalparjIcHHE H MOAY/b

Pemenne 3aga4

[TprmeHeHHe 3aK0HA AMIeEpa.
DeKTpOU3IMEpHTENLHBIE IIPHOODE!
Cuna JlopeHna, e€ HanipaBieHHE U MORYb.
JBHeHUE 3apDKEHHON YaCTHIBI B

OAHOPOIHOM MaruNTHOM ITOJIC

Peinenye 3amau

' KonndecTso yacoB

Bceero
padoThl

Pabota cunel JlopeHua

Pemenwue 3anau

Kourpoasnusie IlpakrHdeckue
paboThl

DIeKTPOHHDbIE
nudposbie
oOpa3oraTeinHbIE

pecypcol

Butnuorexa HOK
https://m.edsoo.ru/487a8593

Bubmorexa LHOK
https;//m.edsoo.ru/d4clabech

Bubmuotexa IHOK
https://m.edsco.ru/d35d5262

Bubmnorexa [JOK
rﬁ.u.m”ﬂ@“mn_ moo._._._bmmwnm ba
Butnnorexa I{OK

) EHUm”QE..m%oo._.Emwqm@om ]

- bubinorexa [HOK
! hitps://m.edsoo.ru/ad7718d7

[

Butnuoreka [IOK
htips://m.edsoo.ru/c97afaal

m:@:xoa.mmm EO|N
r:uw"Haau.namoo.aimcaowmm
BuGmoTexa IIOK .

| hitps://m.edsoo ds | $hedb
.mxmb:oeomm .EO_A




11
12
13

14

{deppoMarHeTHKy, Mapa- i AMAMArHETHKY

[ToTox BeKTOpa MACHHTHOH WHAYKIHH

MarauTHOE II0JIE B BEILECTRE.

OcHoBHbBIE CBOACTBA (hepPOMATHETHKOB.
[pumeHeHREe beppOMarHeTHKOB

Pemmenne 3ana4 mo TeMe "MaruutHoe noae”

Pemlenne 3amau no TeMe "MaruutHoe nose”

SIBNeHHnEe IEKTPOMATHATHOH HHAYKIIMH.

DJ1C unAyKOHK
3aKOH M€K TPOMArHWTHOH HHAYKUHH
Qapaned

Buxpesoe snexTprueckoe nojie. Toku dyko

IAC EEEAEE B hm:ﬁ%meom
NPOBOAHHUKAX

Pemexne 3amau

INpasuno Jienna

HuayKTHBHOCTL. KaTyIIKa HEIYKTHBHOCTH
B LISITH MOCTOAHHOTO TOKA

SIBnenve CAMOWHIYKLIHH. m.bo 7
CaMOMH/YKUUH |

UIQHVH.EM ZmHEN_H:OHO —HObm HNH%ENE C

N rnum&:\_.oamoo.ﬁ..iamn_mo_m.

.. __mﬂuma@namoo_.icwo_qc%

mmm::oﬁmm HOK

https://m.edsoco.ru/30{9608

butmoreka LIOK

:Eum /fm. an_mco _.Eocmmsom

bubanotexa EO%

::om Him, oamoo Ea_ummowoq

Bu6tnuoreka 1HOK

i .E.Em QS mamoo _,:E_ohmamm

bubmoreka LIOK

EEm S._._ namoo E&wm?eo_

m:mh:oaomm EON

.r:.u.w 3: edsoo. EEm_ mogm

Butnnotexa LIOK

r:um /m. mamoo qimmmmo_ 88

BubnroTteka EO_A

rn.ﬁm .QB mawoo /] mm_uaEc

BubnuoTtexa LIOK

r:Um 3: o%oo E.‘.owumnnom

mmma:oaomm HOK

Bubmmoreka HOK

EGm&B.ammoo.azécnqum@ _

Bubtmuoreka 1HHOK

:num ._Ss mamoo quu#nmoon ;

mxma:oaoxm OOK

https://m.edsoo.ru/7ecb0cal

]

Bubmiotexa LIOK




25
26

27

| 30

32

o

TOKOM. @hmﬁﬁogmﬁmﬂﬂmom noje

Peltedne 3agau

O6obieHde ¥ cCUCTEMAaTH3aL|s 3HaHWHA 10
Teme "eKTpoIHHAMHKA"
Konrponsnas paboTa 1o teme
"InexTpoauHaMHKa”

KoneGarenbHas cucrema. CBOOOTHBIE
konebanns. ['apMondeckue Konedanns
Kunemarudeckoe 1 JUHAMAYECKOE
OMHCaHue KonebaTenbHBIX ABMKCHHI

DHepreTHUeCKoe onucanue. Beion
JTHHAMHYECKOTO OMUCAHUS TapMOHHYECKHX
KoneGanuii U3 UX SHEPTETHHECKOro U
KHHEMATHUYECKOTO OITUCAHHSA

Ammnutyaa 1 daza konedanmii

[lepuon u yactora konebannii. Ilepuon
Mallbix ¢BOOOMHKIX KonebaHui
MaTeMaTHYeCKOTo MasTHHKA. [lepuoz
cBOBOIHEIX KoJleOaHHH Py KUHHOTO
MasTHUKA

+ Baryxaomye koiaebaHug. BEIHYKICHHbIE

KoneOannd, Pezonaunc

ArTokoneCanus

https://m.edsoo.ru/b3c0ad] |

Butmuotexa [HOK

..rnum“.&_ﬁ.m.a.moo._,cxmmm%au_u .

Butnmuoreka HHOK

https://m.edsoo.ny/76484025
Bubanoreka 1HOK
hittps:/fm.edspo.ru/8ae9b98
Butnuoreka LHOK

Butnuorexa LIOK

https://m.edsco.ru/7c1db385

htips://m.edsoo.ry/87ce9498

Bubsuorexa [JOK

hitps://m.edsoo.ru/e3¢c99692

Butmnoreka HHOK
W:om“b E.mamoo.acﬁ.m@mﬁ 9a

Bbubtnuotexa [IOK

htps://m edso0.ru/e0399319

BuGmorexa [IOK

_ r:cm:ﬁ:.mamoo.E&mm@m%e_

Butmotexka [JOK
r:cm”_Sd.onmoo.w:awmnmmﬁ

Bubmorexa [JOK
https://m.ed moo.ﬂ:\‘m&o.n.nu ]
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37

38

. 39

40

4]

42

43

44

45

46

47

Ypok-kondepenuns "MexaHudeckne

koJe0aHUs B MY3bIKATLHBIX HHCTPYMEHTAX"
O6Gobmenne 1 cCHcTeMaTH3AMMS 3HAHUH 110
TeMe __znxmmmaoomxo moﬁmmm:m

DNeKTPOMAarHUTHEIE KoEGaHML.
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: "Hccnenosanue paJIHOaKTHRHOrO (oHa ¢

- 144 HCIONB30BAHHEM JIO3UMETpa" I 1 _ 1
"HMayueHue nornomeHus beTa-4acTHIl

Bubaunotexa LIOK
https:/fm.edsco.ru/c3dabebe

AMOMHHUEM"

Ou3uuecKuii MPAKTHKYM 10 TEME

"Habmonedus 3€30H0T0 Heda

HEBOOPYXEHHBIM T/T1a20M € HCIIOMB30BAHUEM -

KOMITEFOTEPHEIX TIPUIIOKEHHH ANs

onpeeleHHs MONQKEHHA HEDSCHBIX Butnuorexa LJOK

00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE : . https://m.edsoo.r/1072021e

co3sesus CeBEpHOTO TIONYIHApH H SpKHe

3é3161" uiu "HabmoneHns B TenecKon

JlyHBL IUIaHET, TYMAHHOCTEH U 3BE3AHBIX . | _
; ! : ;
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| cxomTeHmR" _ : _ _ :
R e R e ST —— e ——— —— B _

_ | OGobmeHue 1 CHCTEMATH3ALHA 3HAHUH. : _ " _
" Poms H OHOM _
7 (brsvicn B acTp W B . m 7 Butmuorexa [TOK _
146 HKOHOMMHUECKOMH, TEXHOIOTHYE€CKOH, 1 _ | _ _
- y ; _ " hitps://m.edsoo.ru/ad6ddeed |
COLHANBHOM U 3THUSCKOH chepax
EeITENBHOCTH YeJIOBEKA

7 O006LIeHAC ¥ CHCTEMATH3ALMA 3HANMMN. i | _
i Ponb 1 MecTo GH3MKH M ACTPOHOMUMK B _ ; | 7

| mxmﬁmmﬂmﬂo.w |

147 https://m.edsoo.ru/18f19f7c |
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COBpeMCHHOM HayYHOH KapTHHE MHpPa
O0o0meHne 0 cHCTEMATH3AlMS 3HAHHH.
Ponb ¢pm3nueckoi TeOpUH B QOPMHPOBAHHMH
OpeacTaBIecHUR O PU3MYECKOH KapTHHE
MHpa, MECTO PUIHUECKOH KapTHHBI MUPA B
o0mmeM psny COBPEMEHHBIX €CTCCTBEHHO-

HAYYHBIX IPEACTABICHUH 0 NPHPOIe

QOf0o01eHne ¥ CUCTEMATH3ALNA 3HAHHUH 10

OmomEommn H o:oaozma:umpsm 3HAHHU 110

OmomEom:o B CUCTEMATH3AIHNS 3HAHUN o

Obo0Imenne U cucTeMaTH3aNUA 3HAHHH 11O
Teme "CraTHka TBEpIOTO Tena”

OmomEm:xm # CUCTEMATH3a01A 3HAHUH 1O
TeMe "3aKOHE! COXPAHEHNS B MeXaHHKe"

OmomEa:xo W CHCTEMATH3AIKE 3HAHUH 110

TeMe "OCHOBB MOIEKYIAPHO-KHHETHYECKOH

Qoobmenne U osn,_,mz_ﬂ,:um:mn 3HAHHA 10
teme "Tepmoaunamuka. Tennogeie

O6o01eHue ¥ CHCTEMATH3ALUA 3HAHHH 110
TeMe "ArperaTHele COCTOSHHSL BELLECTBA.

(O600IIeHHE H CHCTEMATH3A1IHS FHAHHI 10

149 "
o TEME Nxzaz_maxmm
150 \
TeMme ﬂxzmzmgmm
151
Teme "[lnnamnka"
152
153
154 _
_ | TeopmH”
155
MALIYHEL"
156
dasoBeIe =owoxoh2
157

TeMe "NeKTpHYecKoe none”

bubomorexa [TOK
https://m.edsoo.ru/e 7d4901f4

m:mumo»omm LIOK

w:cm S: namoo q&%ummonc

butmotexa 1HIOK
_:Sm /m. namoo EK& | _umou

Bubnuoteka EOR
rzcm /im.edsoo. E\wm?m?m

bubnanoreka LJOK

:Sum J/fm.edsoo. qiwognmwm

bubmuoTrexa [{OK

https:/fm.edsoo.ru/32add1al

Bubmuortexa [JOK _
https://m.edsoo.ru/ed440cal _

Butmuorexa [OK
https://m.edsoo.ru/c63f7c10

Bubnnorexa 1JOK
https://m.edsoo.ru/1d36b5h1

Butmuorexa HHOK
_:Gm {/m.edsoo, E&Ed%@
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159

160

161

162

"I NeKTPOMATHHTHAS HHIYKIHs'"

O6obneHNe B CHCTEMATH3a1lHdA 3HAHUH 110
teme "TTOoCTOAHHEBIN 3neKTPHYECKHH TOK"

O6061edne v cHcTeMaTH3alHs 3HaHUK I10
teMe "ToKH B pasIuuHEIX cpeaax”
Q6061eHHe H CHCTEMATH3AIINA 2HAHMI 110
teme "MaruuTHoe nonie”

Pesepusiit ypok. O606imenue 1
CHCTEMATH3ALMA 3HaHUH 0O TeMe

Peseperbiii ypok. O6o01menne 1
CHCTEMATHZALKA 3HAHHH o TeMe
"Mexaguueckue konebanug"

163

164

PesepHetii ypox. Obobmenve
CHCTeMAaTH3alusA 3HAHUH 110 TEME
"DaeKTpoMarHuTHEIE Konebanns"

PesepeHbiii ypok. O00bmeHue U
CHCTEMATH3AllNs 3HAHUH 110 TEME
"MexaHHYECKHE ¥ NICKTPOMATHUTHBIE

. cHcTeMaru3anus 3HaHUM no Teme "OnTHKa"

Pezeperblit ypox. O6obumieHne u
cucTeMaru3anus 3Hanmii o TeMe "OCHOBE
CTO"

PezepBustit ypok. O00b1enne 1
cHCTeMaTU3alNA 3HAHAH 10 TeMe

"KopaycKynspHO-BOIHOBOH Ayamusm”

Pesepsrblid ypox. Obo0ienue 1

——————— -

BuGnuorexa LHOK
https://m.edsoo.r/71453¢ceb

Bubnuotexa [JOK
https://m.edsoo.ru/3d40077a
butmoTtexa HHOK
https:/m.edsoo.ri/3bdclbae

Bubnuoteka LIOK
hitps://m.edsoo.ru/053e2248

Butauorexa [IOK
https://m.edsoo.iu/d63 10bfd

BuOnuotexa LIOK
https://m.edsoo.ri/5e2bb83d

buGnuorexa IIOK m
https://m.edsoo.ru/96a7a2dd

BubnuoTexa 1JOK
https://m.edsco.ru/52ad 1603

Bubmorexa [OK
https://m.edsoo.ru/5beclcéd

Butnmorexa ITOK
https://m.edsoo.ry/f7c59d38




cHucTeMaTH3aluA 3Hanu#i o Teme "Ousnka https://m.edsog.ru/ifS11654

atoma"

Pesepsuniid ypok. Obobinenne u
169 CHCTEMATH3ALHA 3HaHul o Teme "OHU3KKa | 1
aTOMHOTO AIpa H JIEMEHTAPHBIX YaCTHH"

BuGanoreka [JOK
. https://m.edsoo0.ru/905¢5cel

. Pezeprariii ypok. O60buIeHNE

; . Bubmorexa [{OK
©170  © cucTeMaTH3alMs 3HAHHH 10 TeME 1
- " https://m.edsoo.m/2bffb94c |
DneMeHTH acTpOQU3HKH “

m.EmmmOhE:mO,_.wO&}OOWDOEwO_Jw}gzm _uo m & _@ m



YHEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOONECCA
OBA3BATEJBHBIE YYEBHBIE MATEPHAJIBI IJI1 YUEHHUKA

+ Gusuxka; yrnyonennoe odyuenue 11 knace/ Kacesanos B.A. OGwectro ¢
OIPaHUUEHHOH OTBETCTBEHHOCTLIO «JAIPOMA»; AxunoHepHOe 00IeCTBO

«HM3aarenscTeo «llpoceemmenne»

®u3uka; yrnybnennoe obyueHue 10 knacce/ Kacesnos B.A. O6mwectso ¢

OrpaHH4YEeHHOHN O0TBeTCTBEHHOCTHIO «JIPODAY»; AKuHOHEPHOE 0OIIECTBO

«HznarennctBO «lIpocBemmenue»

METOIHYECKHE MATEPHUAJIBI JIJIS1 YUUTEJISA

Jlunug YMK B. A. Kacbsanosa. ®usmka (10-11) (V)

IIAPPOBBIE OFPA3OBATEJILHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

1. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-
v-a-kasyanova-fizika-10-11_predmet-fizika type-metodicheskoe-posobie/

2. https://m.edsoo.r/7f41bf72

3. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
fizika_umk-liniya-umk-v-a-kasyanova-fizika-10-11-baz_type-razdatochnye-
materialy/

4. https://sferum.ru/?p=start

5. https://netschool.edu22.info/authorize/
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