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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3mke Ha ypoBHE CpeAHETO 00IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHHM U TpeOOBaHMI K pe3yiabTaTam
OCBOCHHMsI OCHOBHOW 00pa3oBaTEIbHOM MNpOrpaMMbl, MPEACTABICHHBIX B
dI'oC COO, a Ttakxke ¢ yu€roMm enepanbHOil pabodeil MporpamMmbl
BocriuTanus u KoHrenmuu npenogaBanus yaeOHOTro npenMera « Duzmkar
B oOpa3oBaTeNbHBIX  OpraHm3anusx  Poccuiickoi Oenepanuu,
peann3yonx OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

[Iporpamma 1o dusuke omnpenenaseT o0A3aTEIbHOE MPEIMETHOE
COJIep)KaHUE, YCTAHABIMBAET PEKOMEHIAYEMYIO IOCIIEI0BATEIBHOCTD
W3YYCHUS TEM U Pa3/eloB yUeOHOTO MpeaMeTa ¢ y4ETOM MEKITPEAMETHBIX
U BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKH Y4E€OHOro Mpoliecca, BO3PACTHBIX
ocobeHHocTe  oOyuarommxcs.  Ilporpamma  mo  ¢usuke  maér
MPEACTAaBICHUE O IMENAX, COJAEpX,aHuM, OOIeld cTpaTeruu OOy4eHHS,
BOCITUTAHUS W PA3BUTHSA OOYYAIONMIUXCS CPECTBAMH YY€OHOTO TMpeaMeTa
«Du3uka» Ha yriyOJIEHHOM YPOBHE.

N3yuenue kypca ¢Guzuku yriayOJaEHHOTO  YPOBHS  MO3BOJISET
peanu3oBaTh 3a7aud MpodecCHOHATBLHOM OpUEHTAllMM, HAMpaBlIEeHO Ha
CO37aHWE YCJIOBUH JUIA TIPOSIBJICHUS CBOUX HMHTCIUICKTyIbHBIX M
TBOPYECKUX  CIIOCOOHOCTEM  KaXkAbIM  OOYy4YaloIIUMCs,  KOTOpPBIC
HEOOXOMMMBI  JIIT  TPOJOJDKCHHST  OOpa30BaHUS B OpraHU3AIUsaX
po(eCcCHOHATILHOTO 00pa30BaHUs M0 PA3TUYHBIM (PU3HKO-TEXHUUECKUM U
WHKCHEPHBIM CIIEIUATLHOCTSIM.

B mporpamme 1mo ¢usnMke onmpeaensroTcs IIaHUPYEeMble Pe3yIbTaThl
OCBOCHHUS Kypca (U3MKM Ha YPOBHE CpEAHEro oOIero oOpa3oBaHUS:
JUYHOCTHBIC, METaIpeAMETHBIE, TIPEIMETHBIC (Ha yIIIyOJIEHHOM ypOBHE).
HaydHo-MeTomonoru4eckoil OCHOBOM njisi pa3paboTku TpeOOBaHMM K
JUYHOCTHBIM,  METalpeJAMETHbIM M TPEIMETHBIM  pe3yibTaTam
oOy4Jarommxcsi, OCBOMBIIUX MporpamMmy 1o (U3UKe Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUs Ha YriAyOJEHHOM YpOBHE, SBISETCS CHUCTEMHO-
JeSATeTLHOCTHBINA TTOIXOI.

[Iporpamma o pu3Mke BKIFOYALT:

TJTAHUPYEMBIE PE3YJIBTaThl OCBOSHUS Kypca (U3MKH HA YIITyOIEHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0J1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.



[Iporpamma 1o ¢u3MKe UMEEeT MPUMEPHBIN XapaKTep U MOXKET OBbITh
UCIIOJIb30BaHA YUUTEISIMU (PU3MKHU JJI1 COCTaBJIEHUS CBOMX paboymx
IpOrpamm.

[IporpamMMa 1o (u3HKe HE CKOBBIBAET TBOPYECKYIO WHUIIUATHBY
yuuTeNed U TMPEJOCTABISIET BO3MOKHOCTU MJisi pealu3allid PazIudHbIX
METOJMYECKUX TMOJAXO0J0B K NpPErnojaBaHui0 (PU3MKU Ha YriayOiaEéHHOM
YpOBHE TMpU YCIOBUM COXPAHEHUs 0053aTeNbHON YacTH COJep KaHUs
Kypca.

®du3rkKa Kak Hayka 0 HauOoJsee 00X 3aKOHaX MPUPOJIbI, BBICTyHas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHbIN BKJaJ] B
cucteMy 3HaHM 00 okpyxkatomeM mupe. IkonapHBIH Kypc (u3uku —
CUCTEMOOOPA3yOUIUi I €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLECCOB W SIBJICHUM,
U3y4aeMbIX  XUMHUEW, Ouosorueil, ¢usnueckod reorpadpueir u
acTpoHoMuel. lcnonb3oBaHME M AaKTHUBHOE MpPUMEHEHHE (DU3HMUECKUX
3HaHUU ONPENEeNUIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHUA B c(depe SHEPreTHKd, TPaHCIOpPTa, OCBOEHUS KOCMOCA,
MOJIYYEHUs] HOBBIX MaTEpHAJIOB C 3aJaHHBIMM CBOMCTBaMH. l3ydeHwue
($U3MKN BHOCUT OCHOBHOH BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTHUHBl MUpa oOydaromierocs, B (QOpMHUpOBaHUE YMEHUN NPUMEHSTH
HAy4YHbI METOJI MO3HAHUS MPY BBINIOJIHEHUU UMHU YYE€OHBIX UCCIEA0BaHUM.

B ocHoBy kypca pu3nku Ha ypoBHE CpeaHero oliiero oopa3oBaHuUs
MOJIOKEH PAJ UIEH, KOTOPhlE MOXKHO PAacCMAaTpUMBATh KAK MPUHLMUIBI €T0
IIOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCA
JIOTUYECKHA 3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3JesioB
(GU3MKK, BKJIIOYAET KaK BOIMPOCHI KIIACCHUYECKOW, TaK U COBPEMEHHOU
bu3uKHm.

Hoea zenepanuzayuu. B COOTBETCTBHMM C HEW MaTepuan Kypca
bu3ukn o0BeAMHEH BOKPYr (u3NUecKuXx Teopuid. Bemymum B Kypce
aBisgercss (opMuUpOBaHHE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEIIECTBE U IOJIE.

Hoea  cymanumapuszayuu. EE  peanuzanusa  Opeanoiaraet
UCIOJIb30BaHUE TYMaHUTApHOTO TMOTEHIMala (U3HUECKON  HayKH,



OCMBICJICHUE CBSI3U Pa3BUTUA (QU3HKU C Pa3BUTHEM OOIIECTBA, a TaKkKe C
MHUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U KOJIOTMYECKUMU ITPoOIeMamMu.

Hoea npuknaonoint nanpagnennocmu. Kypc pusuku yrimy6aéHHOTO
YPOBHS TpENoiaraeT 3HaKOMCTBO C IIUPOKHM KPYrOM TEXHHUYECKHX H
TEXHOJIOTUYECKHUX MPUIOKEHUN U3yUYeHHBIX TEOpHUil U 3akoHOB. [Ipu sTOM
paccMaTpuBalOTCsl Ha YpPOBHE OOIIMX MPEICTABICHUM M COBPEMEHHBIE
TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoesa rkonocuzayuu peann3yeTcsi IOCPEICTBOM BBEICHUS 3JIEMEHTOB
CoJlep KaHMsl, OCBSIIEHHBIX YKOJIOTHYECKUM MPoOIeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTHUEM TEXHUKH U TEXHOJOTHUM, a TaKxKe
oOCyXKIeHHs:  NpoOJeM  PAallMOHAIBHOTO  IPUPOJONOJIb30BAaHUS U
HKOJIOTHYECKOI 0€30M1acCHOCTH.

OcBoeHME COAEpKAHUSI MPOrpaMMbl 1O (U3KMKE JTOJKHO OBITh
NOCTPOEHO Ha NPUHIMIAX CHUCTEMHO-ACSITENBHOCTHOTO moaxoxa. Jlms
bu3MKK peanu3anys 3TUX MPUHIUIIOB Oa3UpyeTcss Ha HCIOJIb30BAHUU
CaMOCTOSITENILHOTO SKCIIEPUMEHTA KaK IMOCTOSHHO JIEUCTBYIOIIETO (akTopa
yueObHoro mpomecca. Jug yryOn€HHOro ypoBHS — OTO CHCTEMa
CaMOCTOATENILHOTO ~ YYEHMYECKOTO0  SKCIEPUMEHTA,  BKIIIOYAIOIIETO
(bpoHTaNbHBIE YYEHHUYECKHE ONBITHI MPU HM3yYEHUH HOBOTO Marepuaa,
nabopaTopHbie pabOThl U padOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI J1Ba
cnocoba peanuzanuu (PU3MYECKOro TMpakTHKyma. B mnepBoM ciydae
NpaKkTUKyM mnpoBoauTtcs nubo B koHue 10 m 11 kmaccoB, nmbo mociue
IIEPBOrO M BTOPOTO IMOJYTOAWMKA B KaXIOM M3 OTHUX KJaccoB. Bropon
croco0 — 3TO MHTErparys padoT MPaKTHKymMa B CHUCTEMY JIAOOPATOPHBIX
paboT, KOTOpBIE MPOBOAATCS B Tpoliecce u3yueHus paszziena (temsl). [Ipu
3TOM TMOJ paboTaMu MPAKTUKyMa TOHUMAETCS CaMOCTOSITEIbHOE
UCCJIEIOBAHUE, KOTOPOE TMPOBOAMUTCS IO PYKOBOACTBY CBEPHYTOIO,
00001EHHOTO BHJIa O€3 MOIIArOBON HHCTPYKIIUH.

B mporpamme mo ¢usuke cuctemMa Y4EHHUYECKOTO SKCIIEpUMEHTA,
7ab0paTOpHBIX PabOT M TMPAKTUKyMa MPEACTABJICHA €IUHBIM IEPEUHEM.
Be1bop TemMaTHMKM A 3THX BHUIOB YYCHHYCCKHX IMPAKTHUECKUX pPabOT
OCYUIECTBJISIETCS YYaCTHUKaMH 00pa30BaTENbHOIO MPOIEcca HUCXOAs W3
OCOOCHHOCTEM MOYpOYHOIO IUTAHUPOBAHMSI M OCHAIICHHUS KaOuHeTa
busuku. Ilpum osTomM oOecreumBaeTcs OBJAJACHHE OOYYAIOIIUMHUCS
YMEHUSMH TIPOBOAWTH MPSAMbIC M KOCBCHHBIC M3MEPCHHS, WCCIICIOBAHMUS



3aBUCUMOCTEHN (M3UUECKUX BEJIMYUH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbuioe  BHUMaHWE — yAENSETCS  PELICHUIO  PAcU€THBIX |
KayeCTBEHHBIX 3adad. [lpu sToM It pacdy€THBIX 3a/ad MPUOPUTETOM
SBJIAIOTCSL 3aJladyd C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOW (u3nyeckoin
MOJICNIbIO,  TO3BOJISIIOIIME ~ TPUMEHSTh  M3YYEHHbIE  3aKOHBl |
3aKOHOMEpPHOCTH Kak M3 OJIHOTO pas3fenia Kypca, TaKk W HHTErpUpys
NpPUMEHEHUE 3HAHWW W3 pas3HbIX pas3fenoB. /s KauecTBEHHBIX 3ajau
OPUOPUTETOM  SABIIIOTCS ~ 3aJaHusl Ha  OOBsACHEHUE/MpeacKa3aHue
NpoTeKaHusl (PU3UUYECKUX SIBJICHUA U MPOLECCOB B OKPY’KAIOLIEH >KHU3HH,
TpeOyromue BbIOOpa (U3NYECKOM MOJENM Uil CHUTyalud MpPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusimu OPI'OC COO x marepuasbHO-
TEXHUYECKOMY OO€CleueHnt0 ydeOHOro mpouecca Kypc (U3HKH
yri1yONE€HHOTO YPOBHS Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHus JOKEH
U3ydaTbCs B YCIIOBUSX IpeIMeTHOro kabuHeta. B kaOunere Qusuku
JOJDKHO ~ OBITh  HEOOXoAMMOE  JlabopaTopHOE  000pylOBaHUE IS
BBITIOJTHEHMSI YKa3aHHBIX B IporpaMMe Mo (hu3nKe YYeHUYECKUX OIIBITOB,
71a00paTOPHBIX pabOT U pabOT MPAKTHKYMa, a TaKXe JEMOHCTPALlMOHHOE
obopy10BaHHE.

JleMoHCTpaniMoHHOE 000pYyI0BaHNE (POPMHUPYETCSI B COOTBETCTBUU C
MPUHIIATIOM MUHUMAIBHON JOCTATOYHOCTH U OOECTIEUYMBAET MOCTAHOBKY
MIEPEYUCIICHHBIX B MPOrpaMMe MO (U3MKE KIIOYEBBIX TEMOHCTpAIM AJIs
UCCIIEIOBAaHMSI H3Yy4YaeMbIX SBJIECHUH M MPOLECCOB, SMIUPUUYECKUX U
(GyHIlaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHUE MJII YYEHHUYECKUX MPAKTHUYECKUX
paboT hopMUpYyETCs B BUJIE TEMATUUECKUX KOMIUIEKTOB U 00€CTICUMBACTCS
B pacuyéTe OJHOIO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTuueckue
KOMITJIEKTHI JIA0OpAaTOPHOTO 00OPYOBAHUS JTODKHBI OBITH MOCTPOCHBI HA
KOMIUIEKCHOM HCIOJb30BaHUU aHAJOTOBBIX U IHU(PPOBBIX HpUOOpOB, a
TaKk)K€ KOMITBIOTEPHBIX M3MEPUTENBHBIX CHUCTEM B BHUAC ITHU(PPOBBIX
Ja00paTOpuH.

OCHOBHBIMHM TIEJISIMU U3ydeHUs: (u3uku B 00meM oO0pa3oBaHUU
SIBIISIIOTCS:



dbopMUpOBaHUE MHTEpPECA U CTPEMJICHHUS OOYYarOIIUXCS K HAYYHOMY
W3YYEHHUIO TIPUPOJIBbI, PA3BUTHE HMX MHTCIUICKTyalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE [O3HaHUSA U
dbopMUpOBAHUE HCCJIEAOBATEIBLCKOTO OTHONIIEHHUS K  OKPYXKarOIUM
SIBJIICHUSIM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPM3UKH;

dbopMHpOBaHUEe YMEHHHA OOBSCHATH SBICHUS C WCIIOJIH30BAHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIIbCTR;

dhopMUpOBaHUE NMPECTABICHUN 0 pOIH GU3UKH JJI PA3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEACTaBICHU O BO3MOXHBIX cepax Oyaymier
podeCCUOHATIBHON JESTEIbHOCTH, CBA3aHHBIX C (PU3UKOM, MOJATOTOBKA K
JagbHEeHUIIIeMy OOyUYCHHIO B 3TOM HalpaBJICHUU.

JlocTikeHne 3TUX LieNied 00ecreurBaeTCsl PEIICHUEM CIIeAYIOIUX
3a/1ad B MpOILIECCE U3YyUCHUSI Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus:

NpUOOpETeHUE  CUCTEMBl 3HAHUH 00  0o0mMX  (Pu3MUEeCKUX
3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSIX, BKIIOUAsi MEXaHUKY, MOJIEKYJIIPHYIO
Gbu3uKy, DJIEKTPOJMHAMHKY, KBAHTOBYIO  (U3UKY U  DBJIEMEHTHI
acTpo(u3uKy;

dbopMUpOBaHUE YMEHUM MPUMEHSITh TEOPETHUUECKUE 3HAHUS IS
o0bsiCHEeHUS (U3UYSCKUX SBJICHUH B TIPUPOJAEC M I MPUHSATHUS
MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOW )KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUS PA3UYHBIX 3a7ad C SIBHO 3aJIaHHOU
dbuznyeckoil MOJENbI0, 3a/lady, MOJIPa3yMEBAIOIINX CaMOCTOSTEIBHOE
co3laHue (PU3MYECKOH MOJCIH, aJCKBATHOW YCIOBHUSM 3aJladyd, B TOM
quclie 3a71a4 MHKEHEPHOTO XapaKTepa;

MOHUMaHUE (PU3NYSCKUX OCHOB W MPUHIIMIIOB JCHCTBUS TEXHUYSCKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOIIECCOB, UX BJIMSIHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIQJICHUE  METOJaMH  CaMOCTOATEIBHOIO  IUIAHUPOBAHUS U
npoBeJeHUs (U3UYCCKUX SKCIEPUMEHTOB, aHaJIW3a W HWHTEPIIPETAlUH
nH(popMaIu, onpeiesIeHus T0CTOBEPHOCTHU MOJTYUYEHHOTO pe3yJibTaTa;



CO3JaHMEe  YCJIOBHM 11  pa3BUTUSL  YMEHHM  MPOEKTHO-
HCCJIEI0BATENHCKOM, TBOPUECKOU IEATEIbHOCTH;

pa3BuUTHE HHTEpeca K cdepam mpodhecCHOHATHLHOW eITeIbHOCTH,
CBSI3aHHOU C (PU3UKOM.

B coorBerctBun ¢ tpeboBanusimu DI'OC COO  yrayOnéHHBIM
YpOBEHb U3Yy4YeHHUs ydyeOHoro mpenMera «Pusnka» Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus BbIOMpaeTCs OOYYAONIUMHUCS, TUIAHUPYIOITUMU
MPOJI0JDKEHNE O0pa30BaHUS MO CHEIMUATBHOCTIM (DU3UKO-TEXHUIECKOTO
npodus.

Ha uzyuenue ¢usuku (yriayOnaEHHBIN ypOBEHb) Ha YPOBHE CPEIHETO
oOmrero oopazoanusi orBoautcst 340 gacos: B 10 kimacce — 170 ygacoB (5
4acoB B Hejenmo), B 11 kimacce — 170 4acoB (5 4acoB B HEACIIO).

[Ipenyaraemserii B mporpaMMe 1Mo (u3uKe MepeueHb JTa0OpaTOPHBIX H
MPAKTUIECKUX PAOOT ABIAETCS PEKOMEHIOBAHHBIM, YIUTENb JIETIAET BHIOOD
pOBeICHUs] 1a00PATOPHBIX PA0OT U OMBITOB C YYETOM WHAMBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszuka — (yHmameHTandbHas Hayka o mpupoze. Haydnslii Meron
MO3HAHUS U METOBI UCCIICTOBAHNS (PU3UUECKUX SBIICHU.

OKCIIEpUMEHT W TEOpUA B TMPOUECCE MO3HAHUS  IPUPOJIBIL.
HabGmronenue v skCiepuMeHT B (PUBHKE.

CnocoObl  u3MepeHusi (U3UYECKUX BEJIMYMH (QHAJIIOTOBBIE W
nuPpoBbIE U3MEPUTENbHBIC MPUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIC
CUCTEMBI).

[TorpemHocT M3MepeHU (QU3NYECKUX BeIUYUH (a0CONIOTHAS H
OTHOCHUTEJIbHAs).

MopenupoBanue Qu3nUecKuxX SBJICHUN U MPOLECCOB (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPIOE TEJIO, UcalbHas KUJIKOCTh, UJICAIbHBIA Ta3,
TOYEUHBbIN 3apsn). [umoreza. @Du3MUECKUl 3aKOH, TpaHUIBI €ro
npuMeHUMOCTH. Duznueckas Teopusi.

Pone u Mecto ¢u3uku B (HOPMHUPOBAHUHM COBPEMEHHON HAay4YHOM
KapTUHBI MUPA, B IPAKTUYECKOU IESITEILHOCTH JIFOJICH.

Yuenuueckui IKCnepumenm, JaabdopamopHbie paoomot,
NPAKMUKYM.

N3mepeHne cuiibl TOKa U HAIPSIKEHUS B LIEMU MOCTOSIHHOTO TOKA MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBLHBIX TPUOOPOB.

3HaKoMCTBO ¢ LU(ppoBoi nabdoparopueir mno ¢usuke. I[Ipumeps
U3MEpeHUs PU3NYECKUX BETUYHMH MPU TOMOIIY KOMITbIOTEPHBIX IATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe  aBmkeHHE. OTHOCHUTENBHOCTH  MEXaHUYECKOTO
nBwxkeHnsa. CucremMa oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKH.

Paguyc-BekTop MaTepuasbHOW TOUKH, €r0 IPOECKIIMU HA OCU CUCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienue, CKOpOCTh (CpeaHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTH )
U YCKOPEHHE MAaTepHaJIbHOM TOYKH, KX TMPOCKIMH HA OCH CHUCTEMBI
koopauHaT. CiioKeHue MepeMEIICHUN U CIIOKEHUE CKOPOCTEM.



PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSMOJUHEUNHOE JBHKCHHE.
3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHS U NYTH MaTepUabHOU
TOYKHU OT BPEMEHHU U UX TpaduKH.

CpoOomHOe mameHue. YCKOpeHue CBOOOAHOTO TajeHus. [[BmwkeHue
Tena, OPOIIEHHOro TMOJ YIJIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJMHAT,
CKOPOCTHU U YCKOPEHHUS MaTepUaIbHON TOUKM OT BPEMEHH U UX TpaduKu.

KpuBonnHeitHoe nBMXKEeHUE. J[BUKEHHE MAaTEpUATIBHOW TOYKU 10
OKPY)KHOCTH. YTJjoBasg W JUHEWHas CKopocTh. llepmon wm wyacrora
oOpamenus.  lleHTpocTpemutensHoe  (HOpMalbHOE),  KacaTeIbHOE
(TaHTreHLIUATLHOE) U TTOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHudeckue  ycTpoWcTBAa M TEXHOJIOTMYECKHE  MPOLECCHI:
CHOUAOMETp, JABWKEHHE CHApS/IOB, LEMHbIE, IECTEPEHYATBIE U PEMEHHBIE
nepeaavn, CKOPOCTHBIE JIUPTHI.

Hemoncmpauuu.

Mopgens  cuctembl  OTCYETA, WIUIIOCTPALMSI ~ KMHEMAaTHYECKUX
XapaKTEPUCTUK ABUKEHHUS.

Croco0bI ucclief0BaHUs IBKEHUH.

WnmrocTpanysi npeneabHoro mnepexoia M M3MEpEeHUE MIHOBEHHOM
CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HabGnrogenue ABukeHUs Tena, OPOIIEHHOTO MOJA YIJIOM K TOPU30HTY
Y TOPU30HTANBHO.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE NyTeH, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJTHOTO U TOTO
K€ TeJla B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii IKCnepumeHm, aabopamopHule paoombot,
NPAKMUKYM.

W3yyeHne HEpaBHOMEPHOIO JBW)XXEHHS C LEJIbI0 OINPEACIICHUS
MIHOBEHHOW CKOPOCTH.

N3mepenue yCKOpeHHUs MNpU MPSIMOJIMHENHOM PpPaBHOYCKOPEHHOM
NIBMDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanrie  3aBUCMMOCTHM  OYTH  OT  BPEMEHH  MpH
PaBHOYCKOPEHHOM JIBUKEHUHU.



N3mepenrue ycKOpeHHs CBOOOJHOrO TajaeHHs (PEKOMEHIOBAHO
WCIIOJIb30BaHue U(PPOBOM 1aOOpaTOPUN).

W3ydyenne ABUXKEHUS Tenna, OpOIIEHHOTO TOpu30HTAIBHO. [IpoBepka
TUIIOTE3bl O MPAMOM  MPONOPUMOHAIBHOM  3aBUCUMOCTH  MEXKIY
JAIbHOCTBIO TIOJIETA M HAYAJIBHOM CKOPOCTBIO TeJa.

N3ydeHue NBUKEHUSA Tea M0 OKPYKHOCTH C MOCTOSIHHOM 110 MOAYJIIO
CKOPOCTBIO.

HccnenoBanrie 3aBUCUMOCTH MEpHoOJila OOpaIlleHHs] KOHUYECKOTO
MAasITHHKA OT €r0 MapaMeTPOB.

Tema 2. /lunamuxa.

IlepBpii  3axkoH Hprorona. HMHepunanbHble CHCTEMBI OTCYETA.
[Tpunnun otHOocuTeNnbHOCTH ['anuies. HennepuuaibHble CUCTEMBI OTCUETA
(ompenenenue, IpUMEPHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepraaibHOM TOUYKH.

Tperuii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUCK.

3aKOH BCEMHUPHOTO TATOTEHHS. JKBUBAJICHTHOCTh TPABUTAIMOHHOW U
WHEPTHON MAaCCBL.

Cuna TsKeCTH. 3aBHCHMOCTBh YCKOPEHHS CBOOOJHOTO MajeHHUS OT
BBICOTHI HaJl TOBEPXHOCTHIO TUIAHETHI M OT TeorpaduuecKorl MHUPOTHI.
JIBr>keHne HEOECHBIX TeNl U WX CHyTHUKOB. 3akoHbl Kemepa. Ilepmas
KOCMHUYECKAasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tena, nBuKyierocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHHUs CKOJIBKEHUS M CHIIA
TpeHust mokos. Koaddumment Ttpenus. Cuna CONPOTUBICHUS TIPU
JBWKECHUM Tejla B KUIKOCTH WM Ta3ze, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JBHKCHMUS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.

TexHnuyeckue  yCTpOMCTBA UM TEXHOJOTMYECKHUE  MPOLIECCHI:
MOJIIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmronenne NBYOKCHUS TEd B MHEPUHMAIBHBIX M HEHMHEPITHAIbHBIX
CHUCTEMAX OTCUETA.

IIprHIMIT OTHOCUTEIBHOCTH.



KaueHue nByX UMIMHIPOB WIHA IAPOB Pa3HON MAacCChl C OAMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE pPaBHOACWUCTBYIOIIEH MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MAcCChl TEJIA HA €r0 YCKOPEHHE B MHEPLUHUAIBHOW CUCTEME
OTCYETA.

PaBeHCTBO CHII, BO3HUKAIOLIUX B PE3YJIHTATE B3aUMOICHCTBUS TEN.

N3mepeHne macc o B3aMMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MTA/ICHUH.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckui IKCnepumenm, JaabdopamopHbie paoomot,
NPAKMUKYM.

W3mepeHre paBHOACHCTBYIOIIEH CHUII MpU ABUKEHUU Opycka IO
HAKJIOHHOU INIOCKOCTH.

[IpoBepka ruUmoTe3sl O HE3aBUCHMOCTH BPEMEHH JIBMXKCHHS Opycka
10 HAKJIOHHOM IIJIOCKOCTHU Ha 3a1aHHOE PACCTOSIHUE OT €TI0 MACCHI.

HccnenoBanre 3aBUCMMOCTH  CWJI  YIPYTOCTH, BO3HHKAKOIIUX B
IpyXKHHE U PE3UHOBOM 00pa3slie, OT UX AepopMaliii.

N3ydyeHne NBUKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON
yepe3 JErkuii OJIoK.

U3mepenne kod3puuueHta TpeHHsT MO BEJIMYMHE  YIJIOBOIO
ko3 durmenta 3aBucuMoct Frp(N).

HccnenoBanne nBrkeHHs Opycka IO HAKJIOHHOW IIJIOCKOCTH C
nepeMEHHBIM K0P HUIIMEHTOM TPEHHUSI.

N3ydeHne nBMKEHUS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomotHo TBEpmoe Teno. IlocTtymatenbHoe U BpalmiaTeabHOE
JIBW)KEHUE TBEPAOTO Teja. MOMEHT CWIBI OTHOCUTEIBHO OCH BpALECHUS.
[Ineyo cunbl. CroxkeHue CWJI, TPWIOKEHHBIX K TBEpHoMy Temy. LleHtp
TSYKECTH TEJIA.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, OE3pa3TnIHOE PAaBHOBECHE.

TexHnuyeckue  yCTpOMCTBA UM TEXHOJOTMYECKHUE  MPOLIECCHI:
KPOHILTENH, CTPOUTENIBHBIN KPaH, pelIETYaThie KOHCTPYKLIUH.



Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii IKCnepumenm, Jaabopamophbsle paoomput,
HPAKMUKYM.

HccnenoBanre yclIOBUI PaBHOBECUSI TBEPAOTO TeEla, UMEIOIIETO OCh
BpAILCHUS.

KoHCcTpynpoBaHHe KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCTOMYMBOCTH TBEPAOrO TENa, HWMEIOLIErO IUIOIIAb
OTIOPBL.

Tema 4. 3axonvl coxpanenus 6 mexanuke.

NmnynbCc MaTepuasbHOM TOYKH, CUCTEMbl MATEPUAIBHBIX TOYEK.
[lenTp Macc cuCTEMBI MAaTEPUAIIBHBIX TOUEK. TeopemMa O IBMKEHUU LIEHTpa
Mmacc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

MomMeHT wuMmysbca MarepuanbHOM TOuYkH. lIpencraBnenue o
COXpPaHEHUH MOMEHTA UMIYJIbCA B IIEHTPAIbHBIX MOJISAX.

Pabora cuiibl Ha MajOM ¥ Ha KOHEUHOM nepemerieHuu. [ paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprus MarepuaibHO Touku. Teopema 00
M3MEHEHNH KHHETUYECKON SHEPTUU MAaTEPUAIBHON TOUKH.

[loTeHuManbHbIE W  HEMNOTEHLMANbHblE CcwWibl. [loTeHIManbHas
sHeprus. [loteHimanpHas sHeprust ynpyro aeopMUpPOBAHHON MPY>KUHBI.
[TorenuuanbHass >HEpPrusi Tejaa B OJAHOPOJHOM TPaBUTALMOHHOM IIOJE.
[loTeHuManbHasi SHEpPrusi Tejla B TPABUTALMOHHOM IOJIE OJHOPOJHOIO
mapa (BHyTpM M BHE Miapa). Bropas kocMuueckas CKOpOCTb. Tperbs
KOCMHUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXaHUYECKON SHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHym s WOCAUIBHOM JKUAKOCTH KakK CIICICTBHE
3aKOHA COXPAHEHUSI MEXaHUYECKOU YHEPTUH.



TexHuyeckne ycTporucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: ABUKECHHE
paker, BOAOMET, KOMEpP, MPYKUHHBIM MUCTOJIET, TUPOCKOM, (UTypHOE
KaTaHUE Ha KOHbKaX.

Hemoncmpauyuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

N3mepeHre MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruy Tela MPU COBEPILIEHNUN PaOOTHI.

B3auMHbIe npeBpanieHus KWHETUYECKON U MOTEHUHAIBHOM YHEPrUui
IIpU JEHCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckui IKCnepumenm, JaabdopamopHbie paoomot,
NPAKMUKYM.

N3mepeHne nMimyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIEIN DJIEKTPOMOOWIIA H
MOITHOCTH CHUJIBI TSTH.

CpaBHEHVE N3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

Hccnenoanue COXPaHEHHUS UMITYJIbCA npu yIpyrom
B3aUMO/ICHCTBUHU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHHUS TMOTCHIMAIBHOM DJHEPTUM TMPYKUHBI C
paboTOM CUIIBI TPEHHUS.

OnpeneneHue paOOThl CUJIBI TPEHUS] TPU JABUIKEHUM Tejla IO
HAaKJIOHHOM ITIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE MOJIOKEHUSI MOJEKYIIpHO-KMHeTHUeckoi Teopun (MKT),
ux onbITHOe o0ocHoBanue. [{uddysus. bpoyHoBckoe nBrkeHue. Xapaxkrep
JBH>KEHUSI M B3aMMOJICHCTBUS YaCTUI] BelllecTBa. MoJIeNii CTPOEHHUSI Ta3oB,
KUIKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE
aTUX Mojene. Macca u pasmepbl Mosiekyn (aromoB). KommuectBo
BeniecTna. [locrosanas ABoraapo.

TenoBoe paBHOBecue. Temmeparypa W CHOCOOBI €€ H3MEPEHHS.
[ITxana remneparyp Llenscus.



Mogenbs HACAIBHOTO ra3za B MOJIEKYISIPHO-KUHETUYECKOM TEOPHH:
YaCTULBI Ta3a JBHXKYTCS XAOTHUYECKM W HE B3aUMOJECUCTBYIOT JIPYT C
JIPYTOM.

["az0BBIE 3aKOHBI. YpaBHeHUE MenneneeBa—Knanelpona.
AOcomoTHass Temneparypa (mkaia temrepatyp KenbBuHa). 3akoH
Hanprona. M3ompoieccsl B UICATBHOM Ta3€ ¢ MOCTOSIHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpeacTaBiIeHHE HM3OMPOILECCOB: H30TEPMAa,
n30x0pa, n300apa.

CBs3pb MEXIy JaBICHUEM U CPEIHEH KWHETUYECKOM »JHEeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JABMKEHHSI MOJIEKYJI UICaJbHOIO Tras3a
(OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKON TEOpUU HJI€aTHHOTO
rasa).

CBs13b a0COJIOTHOU TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CHUCTEMBI CO
CpeaHEW KMHETUYECKON YHEPTUEH MOCTYIATENBHOIO TEIIOBOTO JBHKEHHUS
€€ YacTull.

TexHuueckue  yCcTpOWCTBA W TEXHOJOTMYECKUE  IPOIIECCHI:
TEPMOMETp, OApOMETP, MOTYUYEHUE HAHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamIn4ecKux peueToxk.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckui IKCnepumenm, JaabdopamopHble paoomot,
NPAKMUKYM.

HccnenoBanre mporecca yCTaHOBJICHUS! TEIUIOBOTO PABHOBECUS MPH
TEII000MEHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

N3yuenue U30TEPMHYECKOTO npoiiecca (PEKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

M3ydeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.



Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckas (T/l) cuctema. 3aganrie BHEIIHUX YCIOBHM IS
TEPMOJIMHAMUYECKON CHCTEMBl. BHEIIHME W BHYTPEHHHE MapaMETpBI.
[TapameTpbl TEPMOAMHAMUYECKOM CHUCTEMbI KaK CpPEIHUE 3HAYCHUS
BEJINYMH, ONMCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano tepmoamHamMuku. CamMonpou3BOJIbHAS pEJIaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mogenb uaeanbHOro raza B TEPMOAMHAMUKE — CUCTEMA YPaBHCHUI:
ypaBHeHHe MeHnneneeBa—KnanelpoHa M BBIPAKEHUE Uil BHYTPEHHEU
DHEPrUU. Y CIOBUS NMPUMEHUMOCTHA 3TOM MOJEJIN: HHU3Kas KOHLICHTPaLMs
YacTHIl, BBICOKME TEMIIEpaTypbl. BrlpaxkeHue Uisi BHYTPEHHEW 3HEpPrUu
OJTHOATOMHOT'O MJICAIBHOTO Ta3a.

KBazucratnueckne u HECTATHYECKUE MTPOLECCHI.

DneMeHTapHas paboTa B TepMojuHaMuKe. Brruncienue paboOThl 1O
rpaduky nporecca Ha pV-auarpaMmme.

Temonepenaya kak crnoco®0 W3MEHEHHS BHYTPEHHEH OSHEpPruu
TEPMOJMHAMHYECKON CcHUCTeMbl 0e3 coBeplieHus paboTel. KouBekius,
TEIUIONPOBOHOCTbD, H3Ty4YCHHUE.

KomnuectBo Temnothl. TeImioéMKOCTh Tena. YIeIbHAas U MOJIApHAs
TEIUIOEMKOCTH BeUIeCTBA. YpaBHeHHE Maiiepa. YnaenbHas TeIUIOTa
CropaHus TOIIMBA. Pacu€r komuyecTBa TEIMJIOTHI NPHU TEIUIONEpEAaye.
[Tonsarue 00 aguabaTHOM IpoIiecce.

[lepBbIii 3aKOH TepMOAMHAMHUKNA. BHyTpeHHsAs sHeprus. Komnuectso
TEIJIOTHI W paboTa Kak Mepbl M3MEHEHUsS BHYTPEHHEW OSHEPruu
TEPMOJIMHAMUYECKOU CUCTEMBI.

BTopoii 3aKk0H TEpMOJAMHAMUKH JJIsI PABHOBECHBIX MPOLIECCOB: Yepe3
3aJaHHOE  PABHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW  CHUCTEMBI
MIPOXOJUT €AMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTopoii 3ak0OH TEpMOJMHAMUKHU [JII HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXKHO TepenaTh TEIUIOTy OT Oojiee XOJOJHOTO Tena K Oosee
Harperomy 0e3 kommeHcanuu (Knaysmyc). HeoOpaTumocTh mpHUpOIHBIX
ITPOIIECCOB.

[TpuHuMme! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.



DKOJIOTUYECKUE ACHEKTHl HMCIOJIB30BAHUS TEIUIOBBIX JIBUTATENCH.
TernnoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue  yCTpOWCTBA M TEXHOJOTMYECKHE  ITPOLECCHI:
XOJIOJUIBLHUK, KOHJIUIIMOHEP, TU3EJbHBIN U KapOIOpaTOPHBIA JIBUTATENH,
napoBasi TypOWHa, IMOJIYYEHUE CBEPXHU3KUX TEMIIepaTyp, YTUIU3AIUS
«TETUIOBBIX» OTXOJIOB C HCHOJIb30BAHHEM TEILUIOBOIO HACOCA, YTUIU3AIUs
OMOOPraHWYecKoro  TOIUIMBA IS BBIPAOOTKH  «TEIJIOBOM»  H
AIEKTPOIHEPTHH.

Hemoncmpauuu.

H3meHnenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuN.

Bo3aymHoe orauso.

CpaBHeHUE yACIbHBIX TETNIOEMKOCTEHN BEILIECTB.

Cnoco0bl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnadbaTHOro Npouecca.

KomnbroTepHble MOJIENYN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii IKCnepumenm, JabopamopHble paodombot,
NPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO Ipoliecca.

N3yuenue B3aUMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPhI KUTICHUS )KUIKOCTEH.

Tema 3. Azpecamnivie cocmoanusn eewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcanus. Mcmapenue u kuneHue. Y neibHas
TEIJI0Ta MapooOpa3zoBaHUs.

HaceollienHble 1 HEHaChIIEHHbIE Mapbl. KauecTBeHHash 3aBUCHMOCTD
IJIOTHOCTH W JIaBJCHUS HACHIIIEHHOTO TMapa OT TeMIepaTyphl, HUX
HE3aBUCUMOCTh OT OOBEMA  HACHIIIEHHOTO Tapa. 3aBUCHUMOCTb
TEeMIEPATypPhbl KUTIEHUS OT AaBJICHUS B )KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCT.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOINHUS
CBOMCTB KpucTaJyioB. [laBineHne u kpucramsainus. Y aelibHas TEIioTa
raiaeHus. CyomuMmanus.

Hedbopmaru tBEpAOTO Tena. Pactsokenne u cxatue. Casur. Moaynb
FOnra. Ilpenen ynpyrux aedopmarui.



TemnmoBoe pacHIMpeHHE >KUAKOCTEH W TBEPIBIX Tel, 00BbEMHOE H
JUHENHOE pacliMpeHue. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUN YacTHI]
BEILIECTBA KaK MPHUYMHA TEIUIOBOTO pacHIMpeHus Tead (Ha KaueCTBEHHOM
YpOBHE).

[IpeoOpa3zoBanue sHEpTrUn B (Pa30BbIX NMEPEX0aX.

YpaBHeHuUe TerIoBoro OagaHca.

[ToBepxHoctHoe  Hatspkenuwe.  KoadduimeHT  mOBEpXHOCTHOIrO
HarTspkeHns. Kanmwuisipaele  sBieHus. JlaBmeHWe 0oa MCKPUBIEHHOU
MMOBEPXHOCTHIO xkuAKOoCcTH. Popmyna Jlannaca.

TexHH4eCKrue yCTPOMCTBA U TEXHOJOIMYECKUE MPOLECCHI: KUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermoBoe pacmmpeHue.

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenwne. Kunenue npu noHW>KEHHOM JIaBJIICHUU.

N3mepenue Cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CwmaunBaHue.

Kanumisipasie aBiIeHUS.

Mopaean HeHbIOTOHOBCKOM JKHUIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HNccnenoBanne HarpeBaHWsT W IUIABJIEHUS  KPUCTAJUIMYECKOTO
BEIIIECTBA.

Bunbr negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckui IKCnepumenm, JaabdopamopHbsie paoomot,
NPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUSI KUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI TUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCoOMIOTHOM BIAXHOCTH BO3/yXa M OIlEHKa MacChl MapoB
B MIOMENICHHH.

N3mepenne kodduiimeHTa TOBEpXHOCTHOTO HATSKCHHSL.

N3mepenue moaynst FOnra.



HccnenoBanue 3aBUCMMOCTH JAeopMallid pe3nHOBOTO o0paslia oT
MPUJIOKEHHON K HEMY CHJIBI.

Pasnen 4. daekTpoguHamMuka.

Tema 1. dnekmpuueckoe noJe.

DJIeKTpU3alMs Tea U €€ MpOSIBICHUs. JJEKTpUYeCKud 3apsa. [IBa
BU/IA  DJIEKTPUYECKUX  3apAnoB. [IpoBOAHMKH,  AUDIEKTPUKH U
MOJYNPOBOAHUKHU.  DIIEMEHTApHBIM  BJEKTPUYECKUU  3apsal.  3aKOH
COXPAHEHMS IEKTPUUIECKOTO 3apsia.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymona.

DnekTpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsix€anocts anextpudeckoro mois. [IpoOubiit 3apsia. Jluaum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUIECKOE MOJIE.

[loTeHIHAIBHOCTH AIEKTPOCTATUYECKOTO IOJISL. Paznocts
MOTCHIIMAJIOB W HamnpspkeHue. [loTeHiumanbHass »Heprus 3apsga B
aneKTpocTaTuyeckoMm noiie. [loTeniman anekTpoctaTndeckoro nosis. CBs3b
HaNpsHKEHHOCTH T10JIS M PA3HOCTU MOTEHUHUAJIOB IS SJIEKTPOCTATUYECKOTO
1oJis (KaK OJTHOPOJHOT0, TAK U HEOJHOPOIAHOTO).

[TpuHIMI CYyNIEPIIO3UIIUN STEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiia. Ilone paBHOMEpHO 3apsiKeHHOU chepsl.
[Tone paBHOMEpPHO 3apspkeHHOTOo To 00BEMY 1miapa. [lome paBHOMEpHO
3apsSKEHHON OECKOHEYHOW IMIIOCKOCTH. KapTHHBI JTUHUN HaNpsKEHHOCTH
ATHUX MOJEH U SKBUMTOTEHIIMATIbHBIX TOBEPXHOCTEM.

[IpOBOAHUKHN B DJIEKTPOCTATUYECKOM IIOJIE. Y CJIOBUE PaBHOBECHUS
3apsI0B.

JIM3JIEKTpUKM B BJIEKTPOCTATUYECKOM IoJie. JIudnmekTpuueckas
IIPOHUIIAEMOCTh BELIECTBA.

Konpgencarop. D7EKTpOEMKOCTh KOHAEHCATOpPA. DIEKTPOEMKOCTH
IIJIOCKOT'0 KOHAEHCATOPA.

[TapannensHoe coenuHeHue KoHAeHcaTopoB. llocnenosarenbHOE
COEIMHEHNE KOHIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

JIBmKeHHE 3apsHKEHHOM YacTUIbl B OJHOPOJHOM  DJIEKTPUUYECKOM
ToJIE.



TexHuyeckue  yCTpOWCTBA W TEXHOJOTMYECKUE  IPOIECCHI:
AIEKTPOCKOII, 3JIEKTPOMETP, DSJIEKTPOCTATHYECKAs 3aINATA, 3a3€EMIICHUE
AIIEKTPOIIPUOOPOB, KOHACHCATOPHI, TeHepaTop Bau xe ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKM B DIEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U JEUCTBUE KOHJEHCATOPA ITOCTOSHHOM U IIEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTbD AJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIaAn
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckui JKCnepumenm, Jabopamophbsle paoomput,
NPAKMUKYM.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue mpeBpallieHus SHEPTUM 3apsKEHHOTO KOHJIEHCATOpa B
HHEPIUIO U3TYUEHHUs CBETOAUO/A.

N3yueHne npoTekaHus TOKa B LIENH, COAEPKAIle KOHIEHCATOpP.

Pacnpenenenne  pa3HOCTH  MOTEHIMANOB  (HANpsOKEHUs) MpH
MOCJIEA0BATEILHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyuecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus  CymecTBOBaHUSA IMOCTOSIHHOTO — 3JIEKTPUYECKOTO  TOKA.
Ucrounuku Toka. Hanpsokenne U u DJ1C €.

3akon Oma 1Jid yyacTka IeMu.

DJIEKTPUYECKOE  COMPOTUBJICHUE. 3aBUCUMOCTb  COINPOTUBIICHUS
OJIHOPOJHOTO TMPOBOAHUKA OT €ro JUIMHBI M IUIOIIAJAX TONEPEYHOTO
ceuyeHUs. Y IeTbHOE COPOTUBIICHUE BEIIIECTBA.



[locnenoBaTenpbHOE,  MapajlieIbHOE, CMEIIAHHOE  COEIUHEHHE
MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX SJIEKTpUYeckux ueneu. [IpaBuna
Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—Jlenma.

MONIHOCTB 3IEKTPUUECKOTO TOKA. TerioBas MOIIHOCTb, BhIAEIsIEMAst
Ha PE3UCTOpE.

OJIC 1 BHyTpEeHHEE COMPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKOH Oma 1uis
MOJHOU (3aMKHYTOW) AIEKTPUUYECKOM 1enu. MOIIHOCTh UCTOYHUKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHudeckue  ycTpoWcTBAa M TEXHOJIOTMYECKHE  MPOLECCHI:
aMIIepMETP, BOJIBTMETP, PEOCTAT, CYETUMK FJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

W3mepeHre cuibl TOKA U HANIPSIKEHUS.

HccnenoBanre 3aBUCHMOCTH CWJIBI TOKa OT HAIpSDKEHUS  IJIS
pe3ucTOopa, TaMIlbl HAKATUBAHHS U CBETOAUO/A.

3aBUCUMOCTh CONPOTUBIIECHUS LUJIUHAPUYECKUX IPOBOJHUKOB OT
JUTMHBI, TUIOLIAAH MOMEPEYHOr0 CEYEHUs U MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIICHHS IIPH
MOCTOSTHHOM HaIpsKEHUH.

[Ipssmoe wm3mepenne DJIC. KopoTkoe 3ambIKaHME TallbBAHUYECKOTO
AJIEMEHTa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY IMOJI0CAMH UCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckui IKCnepumenm, JaabdopamopHbsie paoomot,
NPAKMUKYM.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOrO CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HAIPSHKEHUS ISl JIaMITbl
HaKaJIMBaHUSI.

VYBenuuenue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd IJ[C TaibBaHUYECKOTO 3JIEMEHTa OT
BPEMEHU MTPU KOPOTKOM 3aMbIKAaHUU.



HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXY MOTOCAMU UCTOYHUKA
TOKA OT CHJIbI TOKA B LICTIH.

HccenenoBanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTM HMCTOYHHKA TOKA
OT CHWJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DIIEKTPUYECKAs] MPOBOJUMOCTh PA3IUYHBIX BEIIECTB. JJIEKTPOHHAS
MPOBOAUMOCTh  TBEPIBIX METAUIOB. 3aBUCUMOCTb  CONPOTHUBJICHUS
METaJUIOB OT Temneparypbl. CBepXIpPOBOAUMOCTb.

OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHass U TNpPUMECHas MPOBOJUMOCTD
noyrynpoBogHukoB. CpoiictBa p—n-nepexoxa. IlomynpoBoaHUKOBBIE
pUOOPHI.

OJIEKTPUYECKUM  TOK B JJEKTPOJMUTAX.  DJIEKTPOJIUTHYECKAS
JACCOLMALNS. DIIEKTPOIn3. 3aKoHbl Dapajiest 1Sl JNEKTPOIn3a.

DNeKTpUuYeCKui TOK B rasax. CamMocTosTENbHBIN U
HECAMOCTOSITENIBHBI  pa3psil. PasinuHple  THIBI  CAMOCTOSTEIBHOTIO
paspsaa. Momuus. [1nazma.

TexHuyeckue  yCTPOWCTBA M NPAKTUYECKOE  IPUMEHEHHE:
ra3opaspsiiHble JIaMIIBbI, AIIEKTPOHHO-IIY4Y€eBas TpyOKa,
MOJTyTIPOBOIHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, (POTOINO, CBETOAUO,
rajibBaHuKa, paQUHUPOBAHUE MEIM, BBIILJIABKA ATIOMHHMS, SJIEKTPOHHAS
MUKPOCKOIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papaaes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHHE TPOBOMMOCTH METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii IKCnepumMenm, Jabopamophbsle paoombut,
NPAKMUKYM.

HaGmronenue amextposusa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanre 3aBUCHUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOpPA OT
TEeMIIepaTyphl.



CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOMA.

DuU3NYEeCKUN NPAKTUKYM.

CrocoOb1  m3MepeHuss (PU3MUYECKHX BEIMYHWH C HCIOJIb30BaHUEM
aHAJIOTOBBIX M LU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCUTEIbHBIE TMOTPEIIHOCTH
u3MepeHuil pusnyeckux BeanurH. OleHKa TPaHuIl TOTPEITHOCTEH.

IIpoBeneHrEe KOCBEHHBIX W3MEPEHHM, UCCICIOBAHUN 3aBUCUMOCTEMN
GU3MYEeCKUX BEJIMYWH, TPOBEpPKA MPEIOKEHHBIX THIOTE3 (BHIOOp U3
paboT, ONUCAaHHBIX B TEMATUYECKUX  pazjaenax «YUEeHUYECKUM
HKCIIEPUMEHT, J1a00paTOpHbIE PAOO0THI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEXKIPEIMETHBIX CBSI3E€U C
KypcaMH MaTE€MaTUKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, CEA3AHHbLIE C UYYECHUEM MEM 0008
HAY4YHO20 NO3HAHUA: SBIICHUE, HAy4YHBIM (akT, rumotesa, Qpuznueckas
BEJIMYMHA, 3aKOH, TEOPHs, HAaOIIOJEHUE, SKCIEPUMEHT, MOJIECIMPOBAHUE,
MOJIE/Tb, U3MEPEHHUE, MOTPEITHOCTH U3MEPEHUMN, U3MEPUTEIbHbBIE PUOOPHI,
nudposas sabopaTopusi.

Mamemamuxka: penieHre cucTeMbl ypaBHeHU. JIuHeitHas QyHKIM,
napaboiia, runepoosia, ux rpadukd M CBOMCTBA. TPUTOHOMETPUUECKHUE
GyHKIIMU:  CUHYC, KOCHHYC, TaHIEHC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. BEKTOphl MW HMX NPOCKIMH Ha OCHU
KOOPAMHAT, CI0KEHHE BEKTOPOB.

Buonozusa: Mexanndyeckoe JBUKEHUE B )XKUBOW mpupoje, nuddysus,
OCMOC, TEIIOOOMEH JKUBBIX OpPraHuW3MOB, TEIJIOBOE 3arps3HEHHE
OKpYXarolen cpeabl, yTHIn3anusi OHOOPraHMYECKOro TOIUIMBA IS
BBIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHH, IIOBEPXHOCTHOE HATSKEHUE U
KaWUISIPHBIE SIBJIEHUS B MPUPOJE, SIEKTPUUECKUE SIBJICHUS B KUBOU
IPUPOJE.

Xumua: JTUCKPETHOE CTPOEHUE BEUIECTBA, CTPOECHHE aTOMOB H
MOJIEKYJI, MOJIb BELIECTBA, MOJIApHAs Macca, MOJy4YeHHEe HaHOMAaTEpHUAaJIOB,
TEIUIOBBIE CBOWMCTBA TBEPJBIX TEJ, MXKUJIKOCTEHM W Ta30B, KUIKHE
KPUCTAJUTBI, D3JICKTPUYECKUE CBOMCTBA METAIJIOB, JJIEKTPOJIUTHYECKAS
JIMCCOIIUAIINS, TAIbBAHUKA, DJICKTPOHHAS MUKPOCKOTIHSI.



T'eocpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonocusn: mnpeoOpa3oBaHUE JIBJKEHUM C  HCIOJIb30BAHHEM
MEXaHHU3MOB, YU€T CyXOr0 M JKHUJKOTO TPEHHUSI B TE€XHUKE, CTAaTHUYECKUE
KOHCTPYKIIMU (KPOHIITEHH, peméTyaThle KOHCTPYKIUH), HCIOIb30BAaHUE
3aKOHOB COXPAHEHUSI MCXAaHUKHU B TEXHUKE (TUPOCKOII, BOJIOMET U JAPYTHE),
JBUTATEIb ~ BHYTPEHHEro CropaHus, TmapoBas TypOuHa, OBITOBOM
XOJIOMUIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TMOJIYYEHUS COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCJIE HAHOMATEPHAIOB, W HAHOTEXHOJOIHUH,
AIEKTPOCTATUYECKAS 3aIlUTa, 3a3eMJICHUE ANEKTPOIPUOOPOB,
ra3opas3psiiHbIE JIAMIIbI, TTOJIYITPOBOJHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noJe.

B3auMonencTBrEe MOCTOSIHHBIX MAarHuTOB M MPOBOJHUKOB C TOKOM.
MaruautHoe nose. Bektop MarautHOM UHAYKUMK. [IpruHIUI cyniepno3uiuu
MAarHUTHBIX NIOJIeH. JIMHUY MarHUTHOM MHIYKLIHH.

MaruutHoe mMoJie MNPOBOJHUKA C TOKOM (MPSMOrO MPOBOJHUKA,
KAaTYIIKW U KPyTOBOro BUTKA). OnbIT JpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBjieHUE U MOAYJIb. J[BUKEHUE 3apsyKEHHOU
YaCTHIIBI B OHOPOIHOM MarHuTHoM mose. Pabota cuibl Jlopenna.

MarautHoe Tmone B BemiectBe. DeppoMarHeTUKH, TNapa- U
JTAAMArHEeTHKH.

TexHnuyeckue  yCTpOMCTBA UM TEXHOJOTMYECKUE  MPOLIECCHI:
IIPUMEHECHUE  TMOCTOSIHHBIX  MAarHUTOB,  JJICKTPOMAarHUTOB,  TECTEp-
MYJIBTUMETP, DJEKTPOJBHUrareib SKOOM, YCKOPUTENH 3JIEMEHTAPHBIX
YacTHII.

Jemoncmpayuu.

KaptuHa nWHMHA WHOIYKOMA MAarHUTHOIO TMOJISI MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTtuHa nuHWid MarHUTHOM HMHAYKUMH TMOJSA JJIMHHOTO MPSMOTrO
MPOBOJIHUKA Y 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOHUKA, KATYIIKH C TOKOM.

BzaumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.



JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUI JEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii IKCnepumeHm, Jabopamophbsle pabomul,
HPAKMUKYM.

HccnenoBanre MarHUTHOTO OIS TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanne AeCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM WHIAYKIIMM HAa OCHOBE H3MEPEHUS CHIIbI
Awmrepa.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SIBiieHne 3MEKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOU
uaaykuuu. OJIC  umHAaykuuu. 3aKOH JJIEKTPOMArHUTHOM  WHAYKUIWU
®dapanes. Buxpesoe anexkrpuueckoe noiie. Toku Dyko.

OJIC wHOyKIMM B TPOBOAHHUKE, IBWXKYLIEMCS B OJHOPOJHOM
MAarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. Karyiika WHAYKTUBHOCTH B II€MH TMOCTOSHHOTO
ToKa. fABnenne camounaykuuu. 3/JC caMOMHIYKIIUY.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHnuyeckue  yCTpOMCTBA UM TEXHOJOTMYECKHUE  MPOLIECCHI:
MHIYKIAOHHAsl TI€Yb, COJICHOW[, 3allUTa OT »JJEKTPU3alUUh TEJl TIpHU
JIBUKEHUU B MAarHUTHOM MOJIE 3€MJIH.

Jemoncmpayuu.

HaOGmronenne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

HccnenoBanne 3aBucumoctd IJIC  MHAYKOMHM OT  CKOPOCTH
M3MEHEHHUSI MArHUTHOTO TTOTOKA.

ITpasuno Jlenua.

[Tanenue MarauTa B alIOMUHUEBOM (METHOM) TpyoOe.

SIBeHMEe CAaMOMHTYKIIMH.



UccnenoBanne 3aBucumoctd JC caMOMHIYKIMHU OT CKOPOCTH
M3MEHEHHS CHJIbI TOKA B IIEITH.

Yuenuueckuii IKCnepumenm, Jnabopamophbsie paoomot,
NPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Omnpenenenre UHAYKIIUU BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue sIBICHUS CAMOMHTYKIIUH.

COopka MoJIenu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

[Mapmonndeckue koseOanus. KuHemaTuueckoe W JAMHAMUYECKOE
OMHUCaHue. DHEPreTUYECKOe ONMUCAHUE (3aKOH COXPAHEHUSI MEXaHUYECKOU
sHeprum). BeIBOJ AMHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIeOaHuM
13 UX SHEPreTUYECKOr0 U KHHEMATUYECKOTO OMUCAHUS.

Amvmiutyna u  ¢asza koneOanuif. CBs3b aMIUTUTYIbI KOJEOaHMIA
UCXOJHOM BEIMYMHBI C aMIUIUTyJaMH KoJIeOaHUH €€ CKOpOCTH H
YCKOPEHHUSI.

[leppon wu wdyacrora kojebanuii. Ileprog Mamsix CBOOOJHBIX
KoJebaHuii MareMatuueckoro MastHuka. [leprnoa cBOOOIHBIX KOJIeOaHMIA
MPY)KUHHOTO MasiTHUKA.

[lonarue o 3aTyxaromux KoJieOaHUsIX. BBIHYXJAEHHBIE KOJIeOaHMUS.
Pe3onanc. Pe3zonancHas kpuBas. BinsiHue 3aTyxaHust Ha BUJI pE€30HAHCHOU
KpuBOW. ABTOKOIEOaHMS.

TexHuyeckue ycTpoilcTBa U TEXHOJOTHUUECKUE MPOLIECCHI: METPOHOM,
4achkl, Kauesu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceicmorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne HE3aBUCUMOCTU TIEPHOJIa MaJbIX KojeOaHU rpy3a Ha
HUTHU OT aMILTUTYIbI.

HccnenoBanue 3aTyXawlMX KOJEOaHUI M 3aBUCHUMOCTU IEpUOA
CBOOOJIHBIX KOJICOAHUN OT COMPOTHUBIICHHUS.

HccnenoBanne koneOaHui Trpy3a HA MAaCCUBHON TMPYXHUHE C IETBIO
dbopMupoBaHUsS TPEACTaBICHUI 00 UACATHPHOW MOJCIU TMPYKUHHOTO
MasITHHUKA.



3aK0H COXpaHEHUs YHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaGnronenue pezoHanca.

Yuenuueckuii IKCnepumenm, Jaabopamophbsle paoomput,
RPAKMUKYM.

U3mepenne nmnepuoma  CBOOOJHBIX  KOJICOAHWUW  HUTSHOTO |
MPYKUHHOTO MasTHUKOB.

M3ydeHne 3aKOHOB JBIKEHUS Tella B XOJIe KOJICOaHHM Ha YIpyrom
MOJIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIUX KOJIEOAHHIA.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Koebanus.

Koneb6arenbubiit koHTYp. CBOOOHBIEC AJIEKTPOMAarHUTHBIE KOJIeOaHUs
B HACAIbHOM KosebarensHOM KoHType. Dopmyna Tomcona. CBs3b
aMIUTUTYABl 3apsiia KOHJIEHcaTopa C aMIUIMTYJIOM CWJIbl TOKa B
KoJie0aTeIbHOM KOHTYE.

3aK0H COXpaHEHUS PHEPTUH B UACATHBHOM KOJeOaTeIbHOM KOHTYpE.

3artyxaromue  SJIEeKTPOMArHUTHbIE  KoJieOaHusA.  BBIHYKIeHHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHus.

[IepemenHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JEUCTBYIOIIEE 3HAUYCHHUE CUJIbI TOKA U HAMPSHKEHUS TIPU pa3InuyHoON (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli TEPEMEHHBIM TOK. Pe3ncTop, KOHAEHCATOp H
KaTylllIka UHAYKTUBHOCTU B 1M CHUHYCOUAAIBHOTO MEPEMEHHOTO TOKA.
Pe3onaHc TokoB. Pe3oHaHC HanpsKeHUH.

Uneansubiii  Tpanchopmartop.  [IpouwsBoacTBo, mepemaya
noTpeOIeHUE dIEKTPUIECKON IHEPTUH.

DKOJIOTUYECKHE PHUCKUM TPU  MPOU3BOJCTBE  AJIEKTPOIHEPTHH.
KynbTypa ucnonb30BaHus 3J€KTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHuyeckue  yCTpOMCTBA U TEXHOJOIMYECKUE  IPOLIECCHI:
ANEKTPUYECKUN  3BOHOK, TE€HEpaTop MEPEMEHHOr0 TOKa, JMHUU
AJIEKTpOIIEepeaay.

Hemoncmpauuu.



CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTb YacTOThl CBOOOJHBIX KOJEOAHUNA OT MHIYKTHUBHOCTU U
€MKOCTH KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

['eHepaTOp HE3aTyXaroIMIKX JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mopeinp 2IeKTPOMAarHUTHOTO TE€HEPATOPA.

BbIHyXI€HHbIE CHHYCOUJAIbHBIE KOJICOaHMSL.

Pe3uctop, kKarymika HWHAYKTUBHOCTM M KOHJIEHCATOp B LIENH
IIEPEMEHHOTO TOKA.

Pe3oHaHC npy mocnenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KaTyLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckui IKCnepumenm, JaabdopamopHbie paoomot,
NPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnmenoBanne  MEPEMEHHOTO  TOKa  4Ye€pe3  IOCIENOBATENBHO
COEIMHEHHBIE KOHJIEHCATOP, KATYIIKY U PE3UCTOP.

Habnroienue 31eKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazZHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie
U IpONOJBbHBIE BOJHBL. [lepron, CKOpOCTh pacnpocTpaHEHWs W JUIMHA
BOJIHBL. (CBOMCTBa MEXAHMYECKUX BOJIH: OTPAXEHUE, IPEIOMIICHUE,
uHTephepeHIus 1 Tudpakiius.

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicota ToHa. TemOp
3BYKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DNEeKTPOMarHUTHBIE BOJHBL. Y CJIOBUS U3ITyYEHUS 3JIE€KTPOMArHUTHBIX
BOJIH. B3anMHast opueHTanuss BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBOICTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)XXE€HUE, MPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHe 3JeKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.



DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue  yCTpOWCTBA U MPAKTUYECKOE  NPUMEHEHHE:
My3bIKaJIbHBIE WHCTPYMEHTBHI, pajap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-nieup, ynpTpa3ByKoBasi THArHOCTUKA B TEXHUKE U
MEJIULINHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue orpaxkeHus: M MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiui MEXaHUIECKUX BOJIH.

AKyCTHYECKUHN PE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

HaOmnronenue cBs3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTATYAOU
Y 4aCTOTOM KOJIeOaHUH.

HccnenoBanre CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH:  OTPaKEHHE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakums, UHTepPEpeHIIHS.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOIETOBOTO UBITYUCHUH.

Yuenuueckui IKCnepumenm, JabopamopHble paodombot,
NPAKMUKYM.

N3yuenne napamMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEHUs 3BYKOBBIX BOJH B 3aMKHYTOM
POCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacpOCTPAaHEHUE CBETA B OJHOPOJAHOU cpene. Jlyu
cBeTa. To4YeUHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpaxeHHs cBera. llocTpoeHue
n300pakeHuit B IiIockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOTIOTHBIM
nokaszarenb mpenomiieHus. OTHOCUTENbHBIN MOKa3aTeNb MPETOMIICHUS.
[ToCTOSIHCTBO YAaCTOTHI CBETa M COOTHOIICHHUE JIMH BOJH IPH TEpPeXojie
MOHOXPOMAaTHYECKOTO0 CBETa Yepe3 TpaHully pas3fenia JIBYX ONTHYECKUX
cpen.

Xon nyueit B mpusme. Jucnepcus ceta. CHOXKHBIN cocTaB 0enoro
cBeTa. LBeT.



[lonmHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbId yrojl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

CobOwuparomuie U paccewBaromuye JUH3bI. ToHKas auH3a. DOKyCHOE
pPAcCTOSIHME M ONTHYECKasl CHJia TOHKOM JIMH3BI. 3aBUCUMOCTHh (POKYCHOTO
paccTosiHUSI TOHKOM cdepuuecko JHH3bI OT €€ TeOMETpUH U
OTHOCHUTEJIBHOTO TTOKA3aTeNs MPEIOMIICHHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xona Jy4a, TPOMIEAIIEr0 JIMH3Y IMOJ MPOW3BOJBHBIM YIJIOM K €€
TJIaBHOW omTHYeckor ocH. IlocTpoeHne m300pakeHWH TOYKH W OTpe3Ka
IPsIMOI B COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX M UX CUCTEMAaX.

Ontuyeckue npubopsl. Paspemaromas cnoco6HocTh. [11a3  kak
ONTUYECKas CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Untepdepenius ceeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX KOTE€PEHTHBIX HMCTOYHUKOB. [Iprmepnl Kiiaccuueckux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus ceera. udpakimonHas pemeérka. Y clioBUe HaOII0ICHUS
[NIABHBIX MAaKCUMyMOB IIpU MaJCHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHn4eckrue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH,
Jayna, TEpUCKoI, (oToamnmapar, MHKPOCKOI, MPOSKIIMOHHBIA ammapar,
MIPOCBETIICHUE ONTUKU, BOJOKOHHAS ONTHKA, TU(paKIIMOHHAs penIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue mpenoMiIeHHs CBETA.

Hab6nrogenune moaHOro BHyTpEeHHEro oTpakeHus. Mojiesnb CBETOBO/IA.

HccnenoBanne Xo0a CBETOBBIX IIYYKOB Ye€pe3 IUIOCKOIAPAIIICIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenne natepdepeHInm cBeTa.

Hab6nronenune nBeTOB TOHKUX TJIEHOK.

HaOmronenue nudpakiuu ceera.



N3yuenne nudppakiIMOHHON PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HaOnronenue nosisipuzanuu CBeTa.

[IpumMeHeHne  MOJAPOUIOB Uil  HU3YYEHUS  MEXAHUYECKHUX
HAPSHKCHUM.

Yuenuueckui IKCnepumenm, JaabopamopHble paoombot,
NPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSA OT BEIECTBA
(Ha mpuMepe KUIKUX JTUH3).

N3mepenne PoKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JIMH3.

[TonyueHne n300pakeHusl B CUCTEME M3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, uHTepYEpeHInN 1 OJISIpU3aIIN CBETA.

N3ydyeHne mnonspuzauudu CBETa, OTPAKEHHOTO OT IMOBEPXHOCTHU
JTIADJICKTPHUKA.

N3yyenue naTepPEpeHIINY JIa3epPHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenune qucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIEKTpa.

N3Mepenue I1rMHbI CBETOBOUM BOJIHBI.

[TonmyyeHne cnekTpa W3JIy4YE€HUsS CBETOJIMOJA TMPU  MOMOIIU
Tu(hPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

['panuubl NPUMEHUMOCTH KJIAaCcCUYECKOM MexaHuku. [loctynarsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBal. [IpeobpazoBanus JlopeHiia.
VYcnoBue MIPUYUHHOCTH. OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
3ame/IeHue BpEMEHU U COKPALEHUE JITTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPrued U UMMYJIbCOM PEISATUBUCTCKON YaCTHIHI.
DHeprus moKos.

TexHnuyeckue  yCTpOMCTBA UM TEXHOJOTMYECKHUE  MPOLIECCHI:
CITyTHUKOBBIC MPUEMHUKH, YCKOPUTEIIH 3aPSKEHHBIX YaCTHII.



VYyeHndeckuil SKCIIEpUMEHT, J1a00paTOpHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMITYJIbCA U SHEPTUM PEISATUBUCTCKUX 4YacTHI] (T10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBecHOE TemioBOe U3MydeHUE (M3IIydeHHE a0COJIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdexr. Ompiter A. I'. CromeroBa. 3akonHbl (oTodrddexra.
VYpaBuenue OiinmreliHa s poroaddekra. «KpacHas TpaHuLIa»
dboToaddexra.

JlaBnenue cBeta (B YacTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIOIIYIO U a0COJIFOTHO OTpaXkarolyto moBepxHocTh). OnbiThl I1. H.
JleOenena.

BosiHoBBIE cBoOMcTBa yactull. Bomnel ae bpoins. [InuHa BOdHBL 1€
bpoitns u pasmepbl 007acTH JIOKadU3allUd JBIKYIICUCS YaCTHUIIBI.
KopnyckynsipHo-BoJIHOBOM — AyanusMm.  Judpakuus  3J€eKTpOHOB  Ha
KpUCTaJLJIax.

Cneunduka U3MEPEHUN B MHUKPOMHUPE. CooTHomieHust
HeonpenenénHocrei ['eitzendepra.

TexHuyeckue  yCTpOWCTBA M TEXHOJOTMYECKHE  ITPOIECCHI:
crieKTpoMeTp, (oTodsIeMeHT, (OTONATUUK, TYHHEJIBHBIM MHKPOCKOIL,
COJIHEUHas OaTapesi, CBEeTOIUOI.

Jemoncmpayuu.

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

HccnenoBanrie 3aBUCUMOCTH COMPOTHUBIICHUS MOJYIPOBOJIHUKOB OT
OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckuii IKCnepumeHnm, JabopamopHble paodomot,
NPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.
N3mepenne moctositHHOM IlmaHka Ha  OCHOBE  MCCIICIOBAHUSA
dboTtoaddexra.



HccnenoBanre 3aBUCMMOCTH CHJIBL TOKA YEpe3 CBETOAHUOJ OT
HaIpsKECHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO UCCIAEAOBAHUIO CTpoeHHs aToma. [limanetapHasi MoAeIb
atoma Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHue GOTOHOB PH MEPEXO/IE
aToMa ¢ OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue  yCcTpOWCTBA W TEXHOJIOTMYECKHE  IPOIECCHI:
CHEKTpaIbHBINA aHaTU3 (CIEKTPOCKO), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YcTpoicTBO U JeCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHLI.

OrnpeneneHue JJIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckui IKCnepumenm, JaabdopamopHbie paoomot,
NPAKMUKYM.

Habronenue TMHeHYaToro CexTpa.

HccnenoBanre CHEKTpa pa3peKeHHOTO aTOMApHOrO BOJOPOJA H
U3MepeHue nocTosiHHon Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnass moxens siapa IeiizenOepra—lBanenko. 3apsn sjpa.
Maccosoe uucio sapa. U30Tomsr.

PanunoaktuBHOCTE. AJjb(a-pacnaa. DJIEKTPOHHBIA M MO3UTPOHHBIN
oera-pacnaj. ['amma-uznyueHue.

3akOH paJuOaKTUBHOTO pacmnajaa. PaanoakTUBHBIE M30TOMNBI B
IIPUPOJIE. CaoiicTBa VOHU3UPYIOLIETO W3JIyYEHMUS. Bnusinue
PaJOaKTUBHOCTH HA >KWBBIE OpraHU3Mbl. ECTECTBEHHBIN (JOH M3ITy4UCHHUS.
Jlo3umerpus.

DHeprusi CBsI3M HYKJIOHOB B sjpe. SnepHbie cuibl. JledekT macchl
snpa.

Snepueie peakiuu. JleneHue w cUHTE3 AAep. AnepHbIE PEAKTOPHL.
[IpoGnembl  ympaBiIeMOro TEPMOSIEPHOTO CHUHTE3a. KOJIOTHYECKHE
aCIeKThI PA3BUTHUSI SACPHOU SHEPTETHUKHU.



Metozapl perucTpalyy U UCCIIEI0BAHUS HIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHbBI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CrangaptHoil Moxaenu. KBapk-TJIFOOHHAs MOJEb
aZpOHOB.

®usuka 3a npenaenamu CtaHgapTHOM mojenu. TémHas marepus u
TEMHAsI SHEPTUA.

EnuHcTBO Qu3nueckoit KapTUHBI MHpA.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: T03UMETD,
Kamepa BuibCoHa, SAEpHBIM peakTop, TEPMOSACPHBIM PEAKTOP, aTOMHAs
O6oM0a, MarHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckui IKCnepumenm, JaabopamopHble paoomeot,
NPAKMUKYM.

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Ortanel pa3BuTUA acTpoHOMUU. lIpukiamHOe M MHPOBO33PEHUYECKOE
3Ha4YeHUE acTpOHOMHHU. [[pUMEHUMOCTh 3aKOHOB (PU3UKHU JIs1 OOBICHEHUS
IPUPOABI KOCMUYECKUX 0OBEKTOB.

MeToabl ACTPOHOMHUYECKHUX HUCCJICIOBAHU. CoBpeMeHHbBIE
ONTHUYECKUE TEJIECKOMBI, PaIMOTEIECKOIbI, BHEATMOChEepHAas aCTPOHOMHUSI.

Bun 3Bé3mHoro Heba. CosBe3nusi, SpKHe 3BE3/bI, IUIAHETHI, MX
BUJAMMOE JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum CoJsiHIIA |
3BE3I.

3BE3/BI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmma «CIEKTpaJIbHBIN
KJIaCC —  CBETUMOCTH». 3BE3[bl TIJIaBHOM  MOCIJIEIOBATEIbHOCTH.
3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  [JJIsi  3BE3N  TJIABHOM
nocjeA0BaTeNbHOCTU. BHyTpenHee cTpoeHue 3BE31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOKIACHUN U 3BOMIOUUM CONHIA M 3BE3/A. DTaIlbl
JKU3HHU 3BE3/I.

Mineunsiii [lyte — Hama [anaktuka. I[lonoxxenue w ABUXKEHUE
Connna B lajmaktuke. Tumbl rajgakTuk. PagdorasakTHKH W KBas3aphbl.
YEpHble AbIPHI B Apax TaIaKkTHUK.



Bcenennas. Pacummpenne Bcenennoit. 3akon Xa66ma. PazGeranue
raslakTuK. Teopus bonbmioro B3peiBa. PennkToBOE n3iydeHue.

Macmrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGOmronenuss 3BE3gHOro HeOa  HEBOOPY)KEHHBIM — IJIa30M  C
UCIIOJIb30BAHUEM  KOMIIBIOTEPHBIX  IPWIOKEHUN I ONpPEACIICHHUS
MOJIO’KEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE
co3Be3ansi CeBepHOro NOJyIIApUS U IPKHUE 3BE3IBI.

HaGmronenus B teneckon JIyHbl, TUIaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOILJICHUM.

Pu3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHHus (PU3HYECKUX BEIWYMH C HCIOJIb30BAaHUEM
aHAJIOrOBBIX U IU(POBBIX H3MEPUTENBbHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH
u3MepeHuil pusndeckux BeanunH. OLeHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHnEe KOCBEHHBIX M3MEPEHUM, MCCIENOBAHUN 3aBUCHMOCTEU
(U3MYECKUX BEJIMYMH, NPOBEpPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp U3
paboT, ONUCaHHBIX B  TEMaTHYECKUX  pazfenax  «YUeHUYECKHil
AKCIIEPUMEHT, J1a00paTOPHBIE PAOOTHI, MPAKTHKYM).

Oo0o01marouiee MOBTOPEHUE.

O6o0O01IeHre W CcUCTeMaTH3alusl COACP)KAHUS pa3liesioB  Kypca
«MexaHukay, «MonekynapHas busznka U TEPMOJNHAMHKAY,
«QnexkrponuHamuka», «Konebanuss u BoJHBD), «OCHOBBI ClEHUATbHON
TEOpUU  OTHOCUTENbHOCTH», «KBaHTOBas  Qusuka», «IJIEMEHTHI
aCTPOHOMUU U aCTPOPUZUKIY.

Ponp pusuku U acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTUUYECKOM,
COLIMAJIbHON M ATHYECKON cepax AesITeIbHOCTH YEeIOBEKa, POJb U MECTO
(GU3MKN U ACTPOHOMHUH B COBPEMEHHOW Hay4yHOW KapTHHE MUpa, 3HAUECHUE
OIMCATEIIbHOM, CUCTEMATU3HUPYIOLLEH, OOBSICHUTENIbHOM 51
MPOTHOCTUYECKOW (PYHKUMNA (PU3NYECKOH TeopHuH, posib (U3UUECKOU
TEOpUH B (POPMUPOBAHUHU NPEACTABICHUNA O (U3HUECKOW KapTHUHE MHPA,
MecTo (GU3NUECKOW KapTHUHBI MHpa B 0OmEM psAay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIE CBA3H.



Nzyuenne kypca ¢usuku yriayonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCSI C YY4ETOM COIEP/KATEIBHBIX MEXIPEIMETHBIX CBA3ECH C
KypcaMu MaTeMaTHKH, OUOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie noHAmMuUA, CEA3AHHBIE C U3VYEHUEM MEMO008
HAy4YHO20 NO3HAHUA: SBIICHUE, HAay4dHbIM (akT, rumoresa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJECIMPOBAHUE,
MOJI€Ib, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHNUIN, U3MEPUTENIbHBIE IPUOOPHI,
udposas JabopaTopusi.

Mamemamuxa: peleHne CUCTEMBI ypaBHEHUH.
Tpuronomerpuyeckue (QyHKIMH: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC,
OCHOBHOE€ TPUT'OHOMETPUYECKOE TOKIAECTBO. BEKTOpHI M MX MPOEKLIUU HA
OCHM KOOpIAWHAT, CJOKEHHE BEKTOpPOB. IlIpoW3BOIHBIE 3iIEMEHTAapPHBIX
¢ynkumid. IIpu3zHaku nogoOus TPEYroJIbHUKOB, OIpEAeSICEHUE IUIOUAaH
IJIOCKUX (puryp u oob€ma Ted.

buonozun:  >nekTpuyeckue  SABIEHUS B KMBOM  IIPUPOJE,
KosieOaTeNbHbIE JBMKEHUS B JKUBOM MPUPOJIE, IKOJIOTUYECKUE PUCKU TpU
IIPOU3BOJICTBE  DJJIEKTPOIHEPIHMH,  DJIEKTPOMATHUTHOE  3arpsA3HEHUE
OKpYXalollel Cpenpl, YJIbTPa3ByKOBas JUAarHOCTHUKAa B MEAMIIMHE,
OIITHUYECKUE SIBJICHUS B )KUBOI IPUPOJIE.

Xumua: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUIMYECKasT CTPYKTypa
TBEPABIX TN, MEXaHW3Mbl OOpa30BaHUS KPUCTAJUIMYECKOW pPEIIETKH,
CIEKTPAJIHBIA aHAIIN3.

T'eozpaghua: marnuTHbIE TIONIOCA 3€MJIM, 3JIEKW MArHUTHBIX DY,
dboTochEMKA 3€MHOM TOBEPXHOCTH, cericMorpad.

Texnonozus: [IPUMEHEHHE NOCTOSIHHBIX MarHuTOB,
AIIEKTPOMArHUTOB, 3JEKTPOABHUIaTeNb SKOOU, TEeHepaTop NEePEMEHHOIro
TOKa, MHIAYKIMOHHAs TeYb, JIMHUMU BJIEKTpoNepeaad, 3JeKTPOJABUTATENb,
pamgap, pamuONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl JIMarHOCTHKAa B TEXHHUKE, ITPOCKLUMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapes, CIIyTHHUKOBBIE NPUEMHUKH,
sJlepHasi SHEPTreTUKA U SKOJOTUYECKHUE aCTIEKThI €€ Pa3BUTHSL.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPEJHETO OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHUS yueOHOro mpeamera «Duznkar»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTH  OOYYarolIUXCs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOM BHYTPEHHEW MO3UIMEH JIUYHOCTH,
CUCTEMOW  IIEHHOCTHBIX  OPHEHTAllMi, TO3UTUBHBIX  BHYTPEHHUX
yOeXI€HUN, COOTBETCTBYIONIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUMCKOTO
oOIIECTBA, PACHIMPEHHE KU3HEHHOTO OIbITA U OIbITa JEATEILHOCTH B
MPOIIECCE  pEeaju3allii  OCHOBHBIX  HANpaBICHUW  BOCHUTATEIBbHOU
NEATEIIbHOCTH, B TOM YHCJIE B YACTHU:

rPaKIAHCKOT0 BOCIIMTAHMS

e CchOPMUPOBAHHOCTh TPAKIAHCKOW MO3ZUIIMU OOYYArOLIErocs: Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIICUETOBEYECKUX T'yMaHUCTHYECKUX
U JIEMOKPATUUECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO [IESITEIBHOCTh B HMHTEpecax
rpakJIaHCKOTO OOIIECTBa, y4acTBOBATh B CaMOYMPABJICHUU B
oOpa3zoBaTeILHON OpraHU3alliu;

e YMEHHME B3aMMOJICHCTBOBATh C COLMAIbHBIMU WHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTh POCCHUUCKON TPaKTaHCKON HIACHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHONIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
JIOCTHUKEHUSIM POCCUMCKUX YUEHBIX B 001aCTH (DU3UKHU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOTO  CO3HAHUS, ATHYECKOTO
MIOBEJICHUSI;

e CIOCOOHOCTH OILICHMBATh CHUTYallMI0O U NPUHUMATh OCO3HAHHBIE
pelIeHUsl, OPUECHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JIEATEIIBHOCTH YUYEHOTO;



e OCO3HAaHHE JMYHOIO BKJIaJAa B IIOCTPOCHUE YCTONYHMBOIO
OyIyIIero.
3CTETHYECKOr0 BOCIIUTAHMA:
e 3CTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAsl 3CTETHKY HAYYHOIO
TBOPYECTBA, IPUCYLIETO PUZNIECKON HAyKE.
TPYAOBOI'0 BOCIIMTAHMSA:
e HUHTEPEC K pa3InyHbIM chepam npodhecCuOHATBHON 1eATEIbHOCTH,
B TOM YHUCJE CBS3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynmymeld mnpodeccun
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;
e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B
005acTH (PU3HKHU Ha IPOTSKEHUU BCEU KU3ZHH.
IKOJIOTHYECKOT0 BOCIIUTAHMSA:
e Cc(OPMUPOBAHHOCTh  DKOJOTMYECKOW  KYJIbTYpPhl, OCO3HAHHE
r7100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIIeM;
e IUJAHUPOBAHHUE U OCYIIECTBIICHHUE JIEUCTBUI B OKPYXKAIOIIEH cpere
Ha OCHOBE 3HaHUS LN YCTOMYMBOrO pa3BUTHUS YEIIOBEUECTBA;
e pacuIMpeHHE OIbITa NEeSATEIbHOCTH 9KOJIOTUYECKOM
HAIpPaBJIEHHOCTU HAa OCHOBE UMEIOILMXCS 3HAHUM 110 (PU3HUKE.
LHEHHOCTH HAYYHOI'0 IMO3HAHMA:
e c(hopMUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKOI HAYKH;
e OCO3HaHHE IIEHHOCTM HAYYHOW JAESITENIbHOCTH, TOTOBHOCTH B
Opolecce U3y4YeHHs (U3MKH OCYIIECTBISATh IPOEKTHYIO H
MCCJIEIOBATENBCKYIO IEATEIBHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS
ba3zoBble JJornueckue aAelcTBUA:
e CaMOCTOSITEJIBHO (DOPMYITUPOBATh M AKTyaJM3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEAEHATH LUEIU ICITEIbHOCTH, 33/1aBaTh TAPAMETPHI U KPUTECPUU
UX JOCTUKECHUS,
e BBIABJISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAECMBIX
bU3NYECKUX SIBICHUSIX;



pa3pabaTeiBaTh IUIAH PEUICHUS MPOOJeMbl ¢ Y4ETOM aHaim3a
VMEIOLINXCSI MATEPHATBHBIX 1 HEMaTePUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBUE
pe3ybTaToOB  IIENsM,  ONCHHWBATh  PHUCKH  ITOCIICACTBUMN
JeSTeINbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PAabOTy B YCIOBHSX PEabHOTO,
BUPTYaIBHOTO U KOMOMHUPOBAHHOTO B3aMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NPU PEIICHUH KHU3HEHHBIX
npobiiem.

Ba3oBnlie ucciienoBarejbcKue JeCTBUSA.

BIAJCTh HAyYHOW TEPMHUHOJOTHUEH, KIIIOYEBBIMU TOHATUSIMH U
MeTOoaMU (PU3NUYECKON HAYKH;

BJIQ/IETh HABBIKAMHU Y4Y€OHO-HCCIEAOBATEIbCKOM W TPOEKTHOM
JESITEIbHOCTH B 00J1aCTH (DPM3HUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB  peIleHus 3ajaad
(Gu3NYeCKOro coiepX aHus, NPUMEHEHHUIO Pa3IMYHbIX METO/0B
MO3HAHMS,

BJIQ/IETh BUJAMH JESATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHMS,
€ro HMHTEpIpEeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
pPa3IMYHBIX Y4YEOHBIX CUTyalMsiX, B TOM YHCJIE TPH CO3IaHHUU
y4€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIE CBSI3M U AKTyaJM3MpPOBATh
3aavy, BBIIBUTATh THIOTE3y €€ pelleHHUs, HAXOAUTh apTyMEHTHI
JUTSL IOKa3aTeIbCTBA CBOMX YTBEP KICHUH, 3a]1aBaTh MapaMeTphl U
KPUTEPHUH PEILICHUS;

aHAJIM3UPOBATh TIOJYyUYEHHBIC B XOJ€ PEUICHHs 3a7]a49i PE3yIbTaThl,
KPUTHYECKH OIEHUBATh MUX JIOCTOBEPHOCTh, MPOTHO3HPOBATH
U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh W  (opmynupoBaTh  COOCTBEHHBIE  3aJladyud B
00pa30BaTeNbHOM NIEATEIBHOCTH, B TOM 4YHCIE TPH H3YYCHUU
busuKy;

JaBaTh OILIGHKY HOBBIM CHUTYallUsM, OIICHMBATh MPUOOPETEHHBIH
OTIBIT;

yYMETh TEPEHOCUTh 3HAHUS MO (PU3MKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITCIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;
BBIIBUTaTh HOBBIE WJEH, MpeJlaraTb OPUTHHAIbHBIE MOAXOJbI U
pEeLIeHHS;

CTaBUTh MPOOJEMBl W 3a/ayd, AOIYCKAIOUIUE aJlbTEPHATHBHBIC
peIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMHU TIOJNY4YeHHUS HWHPOpPMAIMH  (PUIUIECKOTO
CONIep)KaHUsI W3 MCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIHEHO
OCYIIECTBIISITh TIOUCK, aHanms, CUCTEMAaTHU3AIIHIO u
UHTEpHpeTalui0 HUHPOpMAllUM PA3IUYHBIX BHJIOB U  (QopM
MPE/ICTaBIICHNUS,;

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITHH;

UCTIONIb30BaTh cCpencTBa UH()OPMAITMOHHBIX 1
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B PEIMICHWH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OPTaHMU3AIMOHHBIX 3a7a4 C COOJIOJIEHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepeKeHNs, TPABOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEPKAHUS B Pa3IMYHBIX
dbopmarax ¢ yd€roM Ha3HaueHHs HMHPOPMAIMK | IIEJIEBOU
ayJIMTOPHH, BHIOWpAs ONTHUMANbHYIO (OpMYy TIpEACTABICHHUS U
BU3YaJTU3AIIHH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYIIECTBJISATh OOIIEHHE Ha ypOKax (PU3MKKM U BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallUd U CMATYATh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JlaraTh CBOK TOYKY 3pEHHUS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W HCIOJb30BATh INPEUMYLIECTBA KOMAHIHOW M
WHIUBUYaIbHON paOOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JECUCTBHI C y4€TOM
OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO UJeHa KOJUIEKTHBA,
NPUHUMATh LEIN COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATh ACHCTBUSA MO €€ JOCTUKEHHUIO: COCTABIIATH IUIaH



JIEUCTBUN, PACIPENCISATh POJIM C YYETOM MHEHUM YYAaCTHHUKOB,
00CYXJ1aTh PE3yJbTaThl COBMECTHOM pabOTHI;

OLICHUBAaTh KAayeCTBO CBOEr0 BKIAJa W KaXJAOTO YYACTHHKA
KOMaH/IbI B OO pe3yIbTaT MO pa3padOTaHHBIM KPUTEPHUSIM;
npe/iaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUJAEU C IO3ULHH
HOBU3HBI, OPUTUHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;
OCYILLIECTBJISITh ~ MO3UTUBHOE CTPATETUYECKOE TIOBEICHHUE B
Pa3JIMUHBIX CUTYalUSX, MPOSIBIATH TBOPUECTBO U BOOOpPAKEHHUE,
OBITh HTHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranuzamnus:

CaMOCTOATENIbHO OCYLIECTBIISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B
o0nacTu (U3UKU U aCTPOHOMHUH, BBISABIIATH MPOOJIEMBI, CTABUTh U
dbopmypoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOATENIBHO COCTaBJIATh IUIAH pEUIEHUS pacyETHBIX U
KaueCTBEHHBIX 33/1a4, IJIaH BBIOJIHEHUS PAKTUUECKON paboThI C
Y4ETOM HMEIOIIUXCA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
IIPEANIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupsATh pPaMKd yduyeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
IPEANIOYTEHUM;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

cioco0cTBOBaTh ()OPMUPOBAHUIO M TPOSIBICHUIO 3PYIULUU B
o0nacTu (pU3MKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHbBIN U
KyJbTYPHBII YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaThb OLEHKY HOBBIM CHUTYyalHsIM, BHOCHUTb KOPPEKTUBBI B
NEATENIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEIISAM;
BJIAJ€Th HABBIKAMU IO3HABATENHLHON pe(dyieKCMM Kak OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUM M MBICIHUTENBHBIX MPOLECCOB, HX
pEe3yJbTaTOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI PeIICKCHH ISl OLICHKH CUTYalluH, BbIOOpa
BEPHOIO PEILICHHS;



B

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110
UX CHUKEHHUIO;

IIPUHAMATh MOTHUBBI W apryMEHThl JpPyIMX TIPH AHAINU3E
PE3YIBTATOB IEATEIBHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKU U JOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U apryMEHThl JpPYyIMX IIpA aHAINU3E
pe3yIbTaTOB IEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

mponccce JOCTHXKCHUA JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHMUA

nporpaMmbl o (GU3UKE Ui YPOBHSA CpeIHEro o0iiero oOpa3oBaHUs y
OOy4YaromMXcsi ~ COBEPIICHCTBYETCS  AMOIIMOHAJIBHBIA  HMHTEIUICKT,
IpeanoIararommii copMupoOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh TOHMMATh CBOE
OMOIIMOHAJIEHOE COCTOSIHWE, BHJICTh HANPABJICHHUS Pa3BUTHSA
COOCTBEHHOW AMOITMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEICHHE, CIIOCOOHOCTH
aIaNTHPOBATHECS K AMOIMOHATBHBIM HM3MEHCHUSM W TPOSBISATH
TMOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW  MOTMBAllMM,  BKJIKOYAKOUIEH  CTPEMJICHHE K
JTOCTIDKCHHUIO TICIM W YCIEeXy, ONTHMHU3M, HHHIIMATHBHOCTD,
YMEHUE JICUCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTE;

AMIIATUH, BKIIOYAOIMICH CITOCOOHOCTh TIOHMMATh 3MOITMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATH €TI0 MPHU OCYIIECTBICHUHN OOIICHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HAaBBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaMBATh
OTHOIICHUS C APYTHMH JIIOABMH, 3a00THTHCS, TIPOSBIISATh HHTEPEC
U pa3penaTb KOHPJIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K «konmy oOyuenus B 10 Knacce TpeIMeTHbIE pe3yibTaThl Ha
yIrIyONn€HHOM  ypOBHE JOJDKHBI  OTpaxaThb C(HOPMUPOBAHHOCTh Yy
00y4aroluXxcs YMEHHIH:



NOHUMATh POJb (PU3UKH B HKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M 3TUYECKOU cdepax AesTeIbHOCTU
YEJIOBEKa, pOJIb W MECTO (PU3MKHM B COBPEMEHHON HAay4YHOMU
KApTUHE MUpPA, 3HAUYECHHUE OMNMCATEIIbHOM, CHUCTEMaTU3UPYIOLIEH,
OOBSICHUTEILHOH W TMPOTHOCTHYECKOM (PYHKIUK PU3nIecKon
TEOPUH — MEXAHHUKHU, MOJEKYISIPHOU (DU3MKU U TEPMOJIUHAMUKH,
posib (uzMveckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUNA O
buznyecKoil KapTUHE MUPA;

pa3ianyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (U3NYECKUX Tel H
OpOLECCOB  (SIBICHMN): HHEpLMalbHAs  CUCTEeMa  OTCuéTa,
abCOJIIOTHO TBEPIOE TEJNO, MaTepHUaIbHAs TOYKA,
PaBHOYCKOPEHHOE JIBH)KEHHE, CBOOOJHOE MaJeHHe, aOCOIIOTHO
yapyras nedopmanusi, aOCOMIOTHO yOpyroe U aOCONIOTHO
HEYNpPyroe CTOJIKHOBEHUS, MOJENIU Ta3a, KUJIKOCTU U TBEPAOIO
(KpUCTaJUIMYECKOr0) Tejla, WJealbHbIA Tra3, TOYEUHBIM 3apsj,
OJTHOPOJHOE 3JIEKTPUYECKOE MOJIE;

pa3nuyarh  yciioBus  (TpaHMIIbl, O00JacTH) MPUMEHUMOCTH
Gbu3MYeCKUX  3aKOHOB,  IOHHUMAaTh  BCEOOIIMM  XapakTep
(GyHIaMEHTaJIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh HCIOJIb30BAaHUS
YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXAHUUYECKHE MPOLIECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS U  3aKOHbl  MEXaHWKHU
(OTHOCUTENBHOCTh ~ MEXAHMYECKOrO0  JIBMDKEHMS,  (OpMYJIbI
KMHEMaTUKU PaBHOYCKOPEHHOI'O JBM)KEHMS, IPeoOpa3oBaHUs
lanuness 18 CKOpPOCTH W TEpeMENICHHs, 3akoHbl HbIOTOHA,
OPUHIUMO ~ OTHOCUTENbHOCTH ['anunes, 3akOH  BCEMHUPHOIO
TATOTEHUs, 3aKOHbl COXPAHEHUS HMIYJbCa M MEXaHUYECKOU
SHEPrUM, CBSI3b pabOThl CHJIBI C HM3MEHEHHUEM MEXaHUYECKOM
SHEpPruM, YCJIOBUS pABHOBECUS TBEPAOIrO Tena), HPU STOM
UCITOJIb30BaTh MAaTEMAaTHYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBaTb
YCIIOBUSI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MpeoOpa3oOBaHMIA
["anunesi, BTOPOro H TpeThero 3akoHOB HBIOTOHA, 3aKOHOB
COXpaHEHUs MMIyJbCa M MEXAaHWYECKOW DHHEPruu, 3aKOoHa
BCEMHMPHOT'O TATOTEHNUS;



aHAIM3UPOBaTh M OOBSCHATH TEIUIOBBIE MPOIECCH M SBICHUS,
UCIIOJb3yad OCHOBHBIE NoyioxkeHnss MKT u 3akoHBI MOJIEKYJIApHOU
GU3UKKA ¥ TEPMOJMHAMUKY (CBSI3b JABJICHUS HUCATBHOTO Ta3a CO
CPENHENM KUHETHYECKOM DJHEPrued TEIUIOBOIO JABWKECHHS U
KOHIICHTPAIIMEN! €ro MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO
CpEIHEN KWHETUYECKOM SHEpPruer TEIUIOBOTO [JBHXKEHUS €ro
YacTHUILl, CBSI3b [ABJIICHUS HJICATIBHOIO Ta3a C KOHIEHTpaluen
MOJIEKYJI W €ro TEMIIEpaTypou, ypaBHeHUE MeHaeneeBa—
Kitaneipona, nepBbli 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
PHEPruM B TEIUIOBBIX TMpoIleccax), MPU HSTOM HCIOIH30BAThH
MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiraneipoHa,
aHAJM3UPOBATh U OOBSACHSITH DJEKTPUUECKUE SIBIICHUSI, UCIIOIB3YS
OCHOBHBIE TIOJOKEHUSI M 3aKOHBI AJICKTPOJAMHAMUKHU (3aKOH
COXpaHEHHMs  DJIEKTpHUYECKOro  3apsana, 3akoH  KyioHa,
MMOTCHIMAJIBHOCTh  3JIEKTPOCTATUYECKOTO  TOJsA,  [PUHLHII
CYyHEPIIO3ULIAN  DJICKTPUUYECKUX TIOJEH, TPU OTOM yKa3bIBas
YCJIOBHSI IPUMEHUMOCTH 3akoHa KysoHa, a TakKe NpakTUYECKH
BAKHBIE COOTHONIEHUs: 3aKOoHbI OMma Il ydacTKa Lenu U s
3aMKHYTOM 3JIEKTPUUYECKOM 1ernHu, 3akoH [[xoyns—JleHna, npaBuia
Kupxroda, 3axonsl @apanes i 3JI€KTpoIu3a);

OMUCHIBATh (U3UYECKHE TMPOIECCHl U  SBJICHUS, MCIOJIb3Ys
BEJIMYUHBL: TIEPEMENIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U
CUCTEMBI TEJ, CUJIa, MOMEHT CWJIbI, JABJICHUE, IMOTCHIMAJIbHAsS
DHEPrUs, KHHETUYECKas IHEPrusi, MeXaHu4decKas dHeprusi, padora
CUJIbI, LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHUJa TKECTH, CHJIA
YIOPYTOCTH, CHJIA TPEHHS, MOIIHOCTbh, SHEPTHUs B3aUMOICHCTBHUS
Tena ¢ 3eMnéil BOMM3M €€ TMOBEPXHOCTH, JHEPTUS YIPYrou
nedopmalii  TPYXKUHBI, KOJMYECTBO TEIJIOTHI, aOCOJIOTHAS
TeMIlepaTypa Tenla, paboTa B TEpMOAMHAMHUKE, BHYTPCHHSS
SHEPrus WUACATBHOIO OJIHOATOMHOIO ra3a, paboTa uAealbHOIrO
rasa, OTHOCUTENIbHAs BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOrO
TEIUIOBOTO JBUTAaTENsS; DSIEKTPUUYECKOE TI0JE, HANPSKEHHOCTD
AIEKTPUYECKOTO TMOJIsA, HANPSHKEHHOCTh MOJISI TOYEHYHOTO 3apsia
WJIM 3apsHKEHHOTO 1Iapa B BAKyyM€ M B JIUDJIEKTPUKE, MOTEHIIAAI



AIEKTPOCTATUYECKOTO oI, pPa3HOCTh MOTEHIIAAJIOB,
AIEKTPOABMKYIAS CHJIA, CHJIa TOKA, HAIPSHKEHHE, MOIIHOCTH
TOKa, DJJEKTpUYeCKas €EMKOCTh IUIOCKOTO  KOHJIEHCATopa,
CONIPOTUBIICHUE y4YaCcTKa UENU C MOCIEHOBATEIbHBIM U
napajuieJIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPIUs
AIEKTPUUYECKOT0 TOJII KOHAEHCATOPA;

OOBSACHATH OCOOEHHOCTH TMPOTEKaHUS (PUIMYECKUX SBICHUM:
MEXAHUYECKOE JABHKECHUE, TEIIOBOE JBWKCHUE YACTUI] BEIIECTBA,
TEIUIOBOE paBHOBECHE, OpOYHOBCKOE JABWXEHHE, AUPPy3us,
UCIIADEHHE, KUIIEHWE W  KOHJEHCalus, IUIAaBIICHUE U
KpUCTAJUTA3als, HAIPABICHHOCTh TEIUIONEPEIauu, AIEKTpU3aIus
TEll, SKBUMNOTEHIHAIBHOCTD TIOBEPXHOCTHU 3apsIKEHHOTO
MIPOBOIHUKA;

MPOBOJAUTL HUCCIEIOBAHUE 3aBUCUMOCTH OJHOM (U3HUYECKOU
BEJIMYMHBI OT JPYTrOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN, PU
TOM KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3YJIbTaThl
MOJTY4YEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUJIE TPA)UKOB
C Y4y€TOM aOCOJIIOTHBIX TMOTPEIIHOCTE W3MEpPEeHUH, JenaTh
BBIBO/IBI 10 PE3YyJIbTaTaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUS (U3MYECKUX BEIUYMH, MpPU
ATOM BBIOUpPATh ONTUMAJbHBIA METOJ HW3MEPECHUS, OICHUBAThH
aOCOJIIOTHBIE U OTHOCHUTEJIbHBIE TMOTPEIIHOCTH TPSIMBIX U
KOCBEHHBIX U3MEPECHU;

MPOBOAUTH ONBITBI MO TIPOBEPKE MPEITOKEHHON TUIOTE3bI:
IUIAHUPOBATh  AKCIIEPUMEHT, COOUpaTh OAKCIEPUMEHTAIBHYIO
YCTAHOBKY, AHAJIU3UPOBATH IOJYUYECHHBIE PE3YyJbTaTbl U J€TaTh
BBIBOJI O CTaTyCE MPEIJIOKEHHON TUIIOTE3bI;

coONoaTh TMpaBujia 0O€30MacHOro TpyAda TpH  MPOBEICHUU
UCCJICIOBAHUM B paMKax y4yeOHOTO IKCIIEPUMEHTA, IPAKTUKyMa U
y4eOHO-UCCIIEIOBATEILCKOM ¥ TMPOEKTHOM  JIEATEITBHOCTH C
WCIIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaOOPATOPHOIO
000py10BaHUS;

pelaTh pacd€THBIC 3aJjadyd C SBHO 3aJaHHOM W HESABHO 3aJaHHOM
dbu3nYecKkol  MOJIENbIO: HA OCHOBAHMM aHAlU3a  yCIOBUS
000CHOBBIBaTh  BBIOOp  (UBUYECKOM MOJEIH, OTBEYaroen



TpeOOBaHMSM  3a/Jaud,  NOPUMEHATb  GOPMYJbl,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJIaThl (PU3NYECKHX TEOpUU TpH
WCMOJIb30BAaHUA MAaTEMATUYECKUX METOJ0B pPELICHHUS 3a/ad,
MPOBOAUTh pPacuy€Thl HA OCHOBAHUM HUMEIOLIUXCS JaHHBIX,
aHaJM3UPOBATh PE3YNIBTAThl U KOPPEKTUPOBATH METOIBI PELIEHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHBIE 3a/1au, TpeOyrolire MPUMEHEHUs 3HAHUM
U3 Pa3HBIX pa3lesioB Kypca (PU3MKH, a TaKKe MHTETPAINK 3HAHUN
U3  APYrHX  [OPEAMETOB  €CTECTBEHHO-HAYYHOIO  IMKIIA:
BBICTpanBaTh JIOTUYECKYIO LEMOYKY PACCyXICHUH C OMOpOW Ha
W3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUYECKUE SIBJICHMUS;
WCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX
MPUHIUAIIOB Pa0OThl U3MEPUTEIBHBIX MNPUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJOTUYECKUX MTPOIECCOB;

MPUBOJIUTH IPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE TIPOIECCOB
OKPY’KaIOIIEro MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUI;
aHaJIuM3UpoOBaTh U  OIICHUMBATh  TMOCJIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON  JIESITEIBHOCTH  YEJOBEKA, CBS3aHHOM C
bu3MYecKuMU  MpoIleccaMu, C  TO3UIUH  DKOJIOTUYECKOU
0€30MacHOCTH, MPEJICTABICHUI 0 palroOHaILHOM
MPUPOAONIOIB30BAHUM, A TAaKXKE Pa3yMHOM HCHOJIb30BaHUU
JOCTH)KCHU HAYKH W TEXHOJIOTMW U1 JAJTbHEWIIEro pa3BUTHUA
YeJIOBEYECKOr0 OOIIECTBa;

OPUMEHSTh pa3InyHble CIMOCOObI paboThl ¢ uHPOpMaluen
(GbU3UYECKOr0 COJACpPKaHUSI C KCIOJIb30BAHHUEM COBPEMEHHBIX
WH(QOPMAIIMOHHBIX ~ TEXHOJIOTMH, TMpU ITOM  HCMOJb30BaTh
COBpPEMEHHbIC HMH(POPMAIIMOHHBIE TEXHOJOTHUU JUIsl  TIOWCKA,
nepepadoTKi U TPEIBABICHUS YYeOHOM M HAy4HO-TIOMYJISPHOM
uH(bOpMaIuu, CTPYKTYPUPOBAHUS U MHTEPITPETAIIN HHHOPMAIIHH,
MOJYYEHHOW M3  Pa3IMYHBIX  HMCTOYHUKOB,  KPUTHYECKHU
aHaJM3UPOBaTh TMOJydYaeMyr0 HWH(OOpPMalMIO W OlLIEHHBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCSl 3HAHUM, TaK M Ha
OCHOBE aHaJIN3a UCTOYHHUKA WH(OPMAITIH;



NPOSIBJISITh ~ OPTaHU3AIlMOHHBIE W [MO3HABATEJIbHbIC  YMEHHUS
CaMOCTOATENILHOTO MPUOOPETEeHUs] HOBBIX 3HAHMM B MpoIEcce
BBITIOJTHCHUS IPOCKTHBIX U y4€OHO-MCCIIEI0OBATEILCKUX PAbOT;
paboTaTh B TpyNNe C HUCIHOJHEHUEM PaA3JIMUYHBIX COI[MATBHBIX
poJiei, MIIaHUPOBATh PadOTY TPYMIIbI, PAMOHAIBHO PACTIPEICIISTh
NeSATEIbHOCTh B HECTAHAAPTHBIX CUTYaIUsX, aJICKBATHO OLIEHUBATh
BKJIaJl K&XJIOro W3 YYaCTHUKOB TpyNmbl B  pelICHUE
paccMaTpuBaeMoi MpoOJIeMBbI;

NPOSIBJISITh ~ MOTHUBAIMIO K Oyaymed  mpodeccnoHanbHON
NEATEIPHOCTH MO  CHEUUATBHOCTSIM  (DU3UKO-TEXHUYECKOTO
npodus.

K xonmy oOyuenus B 11 Knacce TmpeaMeTHBIE pe3yNbTaThl Ha
yIIyOJEHHOM  ypOBHE JOJDKHBI ~ OTpaxkaTh C(HOPMHUPOBAHHOCTH Yy
OoOy4Jaronmxcs YMEHUM:

MOHUMATh POJIb (PU3UKU B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THYECKOU cpepax NeATeIbHOCTH YEJIOBEKa, POJb U
MECTO (PU3UKU B COBPEMEHHOW HAay4YHOW KAapTUHE MHUpPA, POJIb
ACTPOHOMHM B TMPAKTUYECKOW [EATEIIbHOCTH YEJIOBEKAa U

JNanbHEHIIeM  HAayYHO-TEXHHYECKOM  Pa3BUTHM,  3HAUYCHHE
ONMHCATENIbHOM,  CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOU U
IIPOTHOCTHYECKOMN GyHKUMN buznueckou TEOPUHU —

ANEKTPOAUHAMUKHU, CIHEHHAIBHOM TEOPUH OTHOCUTEIBHOCTH,
KBaHTOBOU (DU3uKH, poiib (HU3NUECKON Teopuu B (HOPMHUPOBAHUU
MPEACTABICHUA 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOIIEM pPsIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPECTABICHUN O MPUPOJE;

paznuyaTh yCIOBUS MPUMEHUMOCTH MojeNeld (PU3NYECKUx Tel U
IPOLECCOB (SIBJICHUI): OAHOPOJHOE 3JIEKTPUUECKOE U OJJTHOPOJIHOE
MarHuTHOE TIOJisl, TAPMOHUYECKHE KOJICOaHUsl, MaTeMaTHYECKUN
MasiTHUK, WJCabHbIA TIPY>KUHHBIM MAasTHUK, TapMOHMYECKHE
BOJIHBI, WJCAIBbHBIA KOJIEOATeNbHBIN KOHTYp, TOHKas JIMH3A,
MOJIEJIE aTOMa, aTOMHOTI0 $/Ipa U KBAHTOBOW MOJIEJIN CBETA;
pa3nuyath  ycloBus  (TpaHMIlbl, O00JIaCTH) TPUMEHUMOCTH
bU3MYeCKUX  3aKOHOB,  IOHMMAaTh  BCEOOIMM  XapakTep



(yHIaMEHTaJIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHANIM3UPOBaTh M OOBICHATH AJIEKTPOMArHUTHBIE IPOIECCHl U
ABJICHHS, MCIOJb3ySd OCHOBHBIE IIOJIOKEHUS U  3AKOHBI
IEKTPOJUHAMUKN U CIELUAIBHOW TEOPUU OTHOCUTEIBHOCTU
(3aKOH COXpaHEHMs TEKTPUUYECKOTO 3apsja, cuiaa AMIiepa, cuia
JlopeHna, 3aKOH 2JEKTPOMAarHUTHONM MHAYKUMH, npaBuwio Jlenna,
cBsa3b D/IC caMOMHIYKUMU B 3JIEMEHTE AJIEKTPUYECKOW LIENH CO
CKOPOCTBIO HM3MEHEHHs CHJbl TOKA, IOCTYJIaThl CHEUAIbHON
TEOPUHU OTHOCUTEIILHOCTH DUHINTEIHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE IPOLIECCHI U SIBJICHMS,
UCIIOJIb3Ysl ~ TOJIOKEHUS ~ KBAHTOBOM  (u3uku  (ypaBHEHHUE
OiiHmreriHa s GoTtodddexra, MepBbIi M BTOPOH NOCTYIAaThI
bopa, npuHUuMI cOOTHOIIEHHs HeomnpeaenEéHHocTel [ elizenOepra,
3aKOHBI COXPAaHEHHUs 3apsIOBOIO U MacCOBOTO YMCENl U SHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3UYECKUE TMPOLIECCHl M  SBJIEHUS, HCIONb3Ys
BEJIMYMHBL: HANPSKEHHOCTh 3JEKTPUUYECKOTO TOJIsA, MNOTEHIHA

BJIEKTPOCTATUYECKOTO TIOJIA, Pa3HOCTH IIOTCHIMAJIOB,
AJIEKTPOJBWXKYIIAS  CWJIAa, HWHAYKIUA  MAarHATHOTO  IOJIA,
MarHUTHBIN MOTOK, cuna Awmrepa, WH]IYKTUBHOCTb,

AJIEKTPOJBIDKYINNAST CHJIa CAaMOWHAYKIIUH, SHEPTHS MarHHUTHOTO
MOJISI TIPOBOJHHMKA C TOKOM, PEISATHUBUCTCKUN HMITYJIbC, TIOJTHAS
DHEPTHUS, SHEPTHs TTOKOSI CBOOOTHOM YACTHIIBI, SHEPTUS U UMITYJIbC
dboTOHA, MACCOBOE YUCIIO U 3apsil A/Ipa, SHEPTHS CBS3H SI/IPa;
OOBSACHATh OCOOEHHOCTH MPOTEKaHUS (QPUINYECKUX SIBICHUI:
AJIICKTPOMArHUTHAs ~ WHIYKIOWS, CAMOWHIYKIHS,  PE30HAaHC,
uHTephepeHIuss  BOJNH, JOudpakius, JUCHEpCHs,  MOJHOE
BHYTpPEHHEE OTpaKECHHUE, (bOoTORNEKTPUIECKUN ahdexT
(poroaddexr), anpda- u Oera-pacnansl saep, ramMMa-u3TydeHUE
sanaep, pu3udeckre MPUHIMIBI CIIEKTPAIbHOTO aHaln3a U pabOThI
jasepa;

OTpENeNsTh  HANpaBJICHUE  WHIYKIUA  MArHATHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHiia,



CTPOUTH U300paKECHHE, CO3/1aBaeMO€ TUIOCKUM 3€pKajioM, TOHKOMH
JIMH30M, U PACCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHATh  OCHOBOMNOJIATAIOIINE ACTPOHOMHYECKUE IOHSTHS,
TEOpUH W 3aKOHBI I aHaiu3a W OOBSCHEHUS (HU3UICCKUX
MPOIIECCOB, MPOUCXOSIINX B 3BE371aX, B 3BE3/IHBIX CUCTEMax, B
MEXKTaJaKTHUYECKON cpejie; ABMIKEHHs HEOCCHBIX TEJl, DBOJIIOIUU
3BE3 U BeeneHHoi;

MIPOBOJIUTH MCCIICIOBAHNE 3aBHCHUMOCTEH (DM3MUECKUX BEIUYUH C
VCMOJIb30BAaHUEM MPSMBIX U3MEPEHUU, IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJYUYCHHON 3aBUCUMOCTH
bu3nuecKkux BETUYMH B BUJE TpadUKOB C y4ETOM aOCOITIOTHBIX
MOrPENIHOCTE M3MEPEHHM, JAenaTh BBIBOJABI IO pPE3yJibTaTaM
WCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHBIC H3MEPECHUS (PU3MYECKUX BEIUYUH, MPHU
TOM BBIOMpATh ONTUMAJBHBI METOJ] H3MEpPEHUs, OIICHUBATH
aOCOJIOTHBIE W OTHOCHUTENIbHBIE TMOTPEITHOCTH TPSIMBIX U
KOCBEHHBIX U3MEPECHU;

MPOBOJIUTH OIBITBl IO NPOBEPKE MPEIIOKEHHON THUIOTE3bI:
IUIAHUPOBATh  AKCIIEPUMEHT, COOUpaTh AKCHEPUMEHTAIBHYIO
YCTAHOBKY, aHAJIW3UPOBAThH IOJYyUYECHHBIE PE3yJbTaTbl U JEJaTh
BBIBOJI O CTaTyCE MPEIJIOKEHHON THIIOTE3bI;

OMUCHIBATh METOJBI TMOJYYEHUS] HAYYHBIX ACTPOHOMHUYECKUX
3HAHUI;

coONoaTh TMpaBujia 0O€30MacHOro TpyAda TpH  MPOBEICHUU
UCCJICIOBAHUM B paMKax y4yeOHOro IKCIEPUMEHTA, IPAKTUKyMa U
y4eOHO-UCCIICIOBATEILCKOM W TMPOEKTHOW  JEATEIBHOCTH €
WCIIOJIb30BaHUEM H3MEPUTEIIBHBIX YCTPOUCTB U JIaOOPATOPHOIO
000opy10BaHUS;

pemaTrh pacdy€THBIC 3aJa4l C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(bu3MYeCcKO MOJIENbI0: HA OCHOBAaHWHW aHAJIM3a yCIIOBUS BHIOMPATH
dbuznyeckrue MOJACIM, OTBEUAIOUIME TPEOOBAaHUSIM  3ajJlauu,
MPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThI
bU3MYeCKUX TEOPHM TPU HCIOJH30BAHUM MAaTEMaTUYECKHUX
METOJIOB pELICHUs 3a7ay, MPOBOAUTH PACUETHl HA OCHOBAHUHU
HMMEIOIINXCS JAHHBIX, AHAJIM3UPOBATh  PE3YJIbTAThI u



KOPPEKTUPOBATh METOJbl PEHICHUS C YYETOM MOJTYYEHHBIX
pe3yIbTaTOB;

peliaTh KaueCTBEHHbIC 3a/1ayM, TpeOyroliue MPUMEHEHUs 3HAHUN
U3 pa3HBIX pa3liesoB Kypca (PU3UKHU, a TaKKe WHTETpaIMK 3HAHHMA
U3  JApYrMX  NOpPeIMETOB  €CTECTBEHHO-HAYYHOTO  IMKIIA:
BBICTPAMBATh JIOTHYECKYIO IIEMOYKY PACCY>KJIEHUW C OMOpoi Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUYECKUE SIBJICHHUS;
UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX
MPUHITUTIOB pa0OTHl HM3MEPUTENBHBIX NPUOOPOB, TEXHUUECKHX
YCTPOMCTB U TEXHOJIOTMUECKUX IPOIIECCOB;

MPUBOJUTH IPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOESKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSICHEHHUE THPOLECCOB
OKPYXKAIOIIEro MUPa, B PA3BUTHE TEXHUKHA U TEXHOJOTHIA;
aHAIM3UpPOBaTh W  OIEHUBATh TOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM  JICSTENBHOCTH  YEJIOBEKa, CBS3aHHOM ¢
¢uznyeckuMu  mpoueccaMd, C  HO3MIMH  3KOJOTHYEeCKOU
0e30MacHOCTH, MIPEICTABICHUM 0 parnroHaIbHOM
OPUPOJIOTIONB30BAHUHN, a TaKkKe pPasyMHOM HCIOJIb30BAaHUH
JOCTIDKEHUM HAYKH M TEXHOJOTHH i JaJbHEHIIEero pa3BUTHS
YeJIOBEYECKOro OOIIECTBA;

NPUMEHSITh Ppa3IMYHbIE CIOCOOBI PaboOThl ¢  HH(pOpMalruen
(bu3MYECKOT0 COAepX)aHUS C HCIOJB30BAHMEM COBPEMEHHBIX
WHOOPMAITMOHHBIX ~ TEXHOJIOTHM, TPH OTOM  HCIIOJIH30BaTh
COBpPEMEHHbIC HMH(POPMAIIMOHHBIE TEXHOJOTUU [IJIsl  TIOMCKA,
nepepadoTKi U TPEIBABICHUS YYeOHOM M HAy4HO-TIOMYJISPHOM
uH(OpMAIUH, CTPYKTYPUPOBAHUS U HHTEPIPETAIIMHI HHPOPMAIIAH,
MOJIYYCHHOW M3  pPa3IMYHBIX  HWCTOYHHKOB,  KPUTHYCCKHU
aHAIM3UPOBaTh TMOJy4aeMyl0 HH(OpMAIMI0 U OlLEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCSI 3HAHWM, TaK W Ha
OCHOBE aHaJIN3a UCTOYHHUKA WH(OPMAITIH;

MPOSIBJISITh ~ OPTaHU3AIlMOHHBIE W TI03HABATENIbHBIC  YMEHUS
CaMOCTOSITENTLHOTO TMPUOOPETeHHsT HOBBIX 3HAHUI B MpoIecce
BBITIOJIHEHUS IPOSKTHBIX U y4€OHO-UCCIIEI0OBATEILCKUX PAbOT;
paboTaTh B TpYIEe C HUCIHOJHEHUEM pPa3IUYHBIX COIMAIBHBIX
poJiel, TUTaHUPOBaTh Pa0OTy TPYIIIBI, PAIMOHATFHO PACIpPEneTsITh



NESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJICKBATHO OLIEHUBATh
BKJIaJl K&XJIOro W3 YYaCTHUKOB TpyNmbl B  pelICHUE
paccMaTpuBaeMoi MpoOJIeMBbI;

NPOSIBJISITh ~ MOTHUBAIMIO K Oyaymiedr  mpodeccroHaIbHOMI
NEATEIPHOCTH MO  CHEUUATBHOCTSM  (DU3UKO-TEXHUYECKOTO
npoduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB
Ne
HaumeHoBaHue pa3iesioB H TeM MPOrpaMMbl KoHTpO/IbHBIE
n/n Bceero
padoThI

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 HayuHslif MeTO1 TO3HAHUS IPUPOIBI 6

Htoro no pazneny 6

Pa3nen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1

Hroro no paszneny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1
3.2 Tepmoannamuka. TenioBble MAITUHBI 20 1

3.3 ArperaTHble COCTOSIHUS BetecTBa. da3oBbie 14 1

IIpakT4yeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchl



MePEXO0/IbI
Uroro no pazgeny

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIE
4.2 ITOCTOSIHHBIN 2IEKTPUYECKUN TOK
4.3 ToKM B pa3nu4HbIX cpelax

Hroro no pasaceiny

Pazgen 5. ®U3HUECKHN MIPAKTUKYM

5.1 Pu3nYeCKnil MPaKTUKYM
Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

49

24
24

54

16
16
10

170

16

16



11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NpOrpamMmbl Bceero Kontpoapnbie  IpaxTueckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesr
Paznen 1. JIEKTPOJAMHAMUKA
1.1 MarnutHoe mnosne 14
1.2 DNeKTpOMarHuTHAsE HHIYKIHS 13 1
Wroro no pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KoneOaHus 10
2.2 DNeKTpOMarHuTHbIE KOJIeOaHus 15
53 MexaHuuyeckre U IeKTPOMarHuTHbIE 10 1
BOJIHBI
24 Onrtuka 25 1
Hroro no paszneny 60

Pasznen 3. OCHOBBI CHEHHAJILHOﬂ TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuoser CTO 5 1



Wroro no pazueny 5

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJTHOBOM JTyalu3m 15
4.2 ®duznka aToma 5
43 du3nKa aTOMHOTO SApa ¥ SJIEMEHTAPHBIX 5
' YaCTHI]
Hroro o pasneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU 12
Hroro no paszneny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 duznyeckuil NpakTUKyM 16 16

Hroro 1o pasneny 16

Pa3nea 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanuys u 00001eHe

NpEeAMETHOI'O COACPIKAHUA U OIIbITa

7.1 15

NeSITeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢pusuku 10 — 11 kimaccos



Uroro no pazgeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15
10

170

16






IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

®uznka — pyHIaMeHTalbHas HayKa O PUPOJIE

Hay‘lHBIfI MCTOA IMO3HaHUA U MCTO/IbI
HCCIICOOBaHUA (bPISI/I‘ICCKI/IX SIBJICHUM

OKCIIepUMEHT U TEOpHUs B MPOLIECCce MO3HAHUS
npupozsl. Habmonenne u skcrepyuMeHT B
duzuke

Crioco6b! u3MepeHHs (PU3NYECKUX BETUUYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTpeIIHOCTU
H3MepeHHI>i (1)I/I3I/I"ICCKI/IX BCINYHNH

MonenupoBanue B gusuke. Ponbs u mecto
¢busuku B QOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTHUYECKOU
NeATeIFHOCTH JIFOAeH

Mexannueckoe nBukenue. Cucrema oTcueTa.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JIBUKECHHUSL.
[Ipsimast u oOpaTHas 334U MEXaHUKH

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTeIbHbI
e pecypchl



10

11

12

13

14

15

Paanyc-BekTop MaTepraibHON TOYKH, €T
NPOCKIMH HA OCH KOOpAHMHAT. TpaekTopusi.
[Tepemenienue. Ckopocts. X npoexuuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.
I'paduueckoe onucanre paBHOMEPHOTO
IIPSMOJIMHEMHOTO IBU>KECHUS

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pewenne 3anau

HepaBnomepHoe nuxenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MMOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onricanue NPSIMOINHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

CBobogHoe majienne. Y CKopeHue CBOOOTHOTO
ImaacHusl. 3aBUCUMOCTE KOOpJauHaT, CKOpPOCTH,
YCKOpPEHUS OT BPEMEHH U UX TpaQuKu

JIBukeHue Tena, OpOIIEHHOT0 MO YTJIOM K
TOPU30HTY

KpuBonuHeliHoe nBukeHue. [[BrKeHue 1o
OKPYKHOCTH. YTIIOBas U JIMHEHHAsA CKOPOCTb.
Ilepuon u yacrtora. LleHTpoCcTpeMUTENIBHOE U
IIOJIHOE YCKOPEHUE



16

17

18

19

20

21

22

23

24

25

26

KoHntpoinbnas padora mo teme "Kunemaruka"

ITepsriif 3akoH HetoToHA. THEpUMaIbHBIE
cuctembl oTcyéra. [IpUHIIMIT OTHOCUTENBHOCTH
["anunes. HeunepuuaabHble CUCTEMBI OTCUETA

Cuita. PaBHonelicTByro1as cuiia. Bropoit 3akoH
Hrrotona. Macca

B3aumoneiictBue tein. Tperuii 3akodH HeroToHa

HpI/IHI_II/Il'I CYICpIIO3nuu CUJI. Pemenue 3amau
Ha IPUMCHCHHEC 3aKOHOB HeroTona

3aKoH BCCMHPHOI'O TATOTCHUS.
OKBHUBaJCHTHOCTH rpaBHTaHHOHHOﬁ n
HHGpTHOfI MacCChI

Cuna TSKeCTH U yCKOpEeHHE CBOOOHOTO
nasieHus

JIBukeHre HeOECHBIX TeT U UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas kocMHuueckasi CKOPOCTb.
3akonsl Kemnnepa

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona v BUbI CUIT TPEHUS.
JIBuKEHME B KUAKOCTHU U raze ¢ y4ETOM CHIIbI
COTIPOTUBIICHUS CPEJIBI

I[aBJ'ICHI/IC. FI/I,[[pOCTaTI/I‘-ICCKOC JaBJICHHC. Cuna



27

28

29

30

31

32

33

34

35

Apxumena

AbGcomotHo TBepaoe Teno. [loctynaTensHoe u
BpalllaTeIbHOE JABM)KEHHE TBEPIOTO Tela

MOMEHT CHJIbl OTHOCUTEIIBHO OCH BpAIllCHUS.
IIne4o cuiabl

CiioxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. YcnoBus
paBHOBECHS TBEpAOTro Tejaa. Buibl paBHOBECHS

Pemenne 3agau

KoHnTtposbHas padota mo teme "J[uHamuka.
Craruka tBepaoro rtena"

Hmnynbc MaTepraibHOW TOYKH, CUCTEMBI
MaTepHabHBIX ToueK. [[eHTp Macc cUCTeMBI
MaTepHalbHBIX ToueK. Teopema 0 TBUKECHUU
IICHTpa Macc

MMITynbC CHIIBI M1 U3BMEHEHHUE UMITYJIbCa TEINA.
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTuBHOE
JIBUKECHHE

MoOMEHT UMITyJIbCa MATEPHUATIBHON TOYKH.
[IpencraBienue o COXpaHEHUM MOMEHTA
UMITYJIbCA B LIEHTPAIBHBIX MOJIAX

Penrtenue 3anau



36

37

38

39

40

41

42

43

PaboTa cuibl Ha MaJloM U Ha KOHEYHOM
nepemeneHnn. I'padguueckoe npeacTaBicHne
paboThI cHIIbl. MOIIIHOCTh CHITBI

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KUHETUYECKOU SHEPTUH
MaTepUaIbHOU TOYKU

IloTeHuunanbHble 1 HENOTEHIIUAIbHBIE CUIBL.
[TorenumnansHasg s3ueprus. Bropas kocMudeckas
CKOpPOCTH

Tperbsa kocMudeckasi ckopocTb. CBsi3b pabOThI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm U1 nacanbHON
KUJKOCTH

KonrtpomnbHas padorta no Teme "3aKoHbl
COXpaHEHHUs B MEXaHHKe"

Pa3Butue npeacraBieHuil 0 Npupoie TEMIOTHI.
Ocnosusle nonoxenus MKT. uddysus.
BpoyHoBcKkoe nBUXEHUE

CTpOCHI/IC T 3.3006pa3HBIX, KUIKHUX U TBEPABIX
TCII. XapaKTep JBIDKEHMS M B3aUMOACHCTBHUS



44

45

46
47

48

49

50

o1

52
53

54

55

HacCTHIl BEUICCTBa

Macca u pazMepsl MOJIEKYJT (aTOMOB).
KonnuectBo BemectBa. [TocTosinnas ABoraapo

Temneparypa. TemnoBoe paBHoBecue. [llkana
Lenbcus

Pemenne 3agau
Uneansuelii ras. 'a3oBble 3aK0HEI

VYpaBuenne MenneneeBa-Kianelpona.
Pemenne 3agau

AbGcomoTHas TemnepaTypa. 3akoH JlainbToHa

I/Isonpoueccr,l B MACAJIbHOM Ia3€ ¢ HOCTOSIHHBIM
KOJIMYECTBOM BCIICCTBA

I'padmueckoe npencTaBIeHNE H30MPOIIECCOB:
u30TepMa, U30X0pa, n3odapa

OcnoBHoe ypaBHeHue MKT
Pemenue 3agau

CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHe
KMHETUYECKOM 3HEpruei mocTynaTeabHOro
TEIIOBOT'O JIBMXKEHUS €€ YacTHI]

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "OcHoBsl MKT"



56

57

58

59

60

61

62

63

Kontposnbnast padora o teme "OcroBsl MKT"

TepmonuHamMudeckas cucTeMa. 3aJlaHue
BHemHuX ycioBuil 1t TJL cuctembl. BHemnue
1 BHyTpeHHue napametpsl. [Tlapamerpor T/
CHUCTEMBI KaK CpeIHUE 3HAUCHUS BEJIINYMH,
OMHUCHIBAIOIIUX €€ HA MUKPOCKOTTMYECKOM
YpOBHE

Hynesoe Hauano TepMOAUHAMUKH.
CamonpousBosibHas penakcanus T/ cuctemsr k
TEIJIOBOMY PaBHOBECHIO

Mojienp uIealIbHOrO Ta3a B TEPMOIMHAMUKE.
VY ciioBus TPUMEHUMOCTH 3TON MOJEITH

VYpasuenue Menneneesa-Knamneiipona u
BBIPAKEHUE 11 BHYTPEHHEN SHEPrUU

BrIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MI€aJIbHOIO Iasa.
KBasucrarnueckre U HECTaTUYECKHUE NTPOLIECCHI

OnemeHTapHas paboTa B TepMOANHAMHUKE.
Brraucnenue pabotsl o rpaduky npouecca Ha
pV-nuarpamme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucremsl 6e3
CoOBepILeHHs paboThI



64

65

66

67

68

69

70
71
72

73

74
75

KOHBCKHI/IH, TEILIOIIPOBOAHOCTD, U3JIYUCHUEC

KomngectBo TennoTel. TemioéMKoCTh Tena.
YI[GJ'IBHaH U MOJIIpHAasa TEILIOEMKOCTH
BEIICCTBA. YIIGJ'IBHaH TEIIJIOTA CrOpaHusa
TOIIJINBa

Pacuér konmuecTBa TENIOTHI TPU
TemIonepeaye

[TonsiTue 06 amuabaTHOM mporecce. [lepBrrii
3aKOH TEPMOJIMHAMUKHI

KonnyecTBo TemoTsl U paboTa Kak Mephbl
W3MEHEHUs BHyTpeHHel sHeprun T/1 cucremsl

Bropoil 3aKk0H TEpMOIMHAMUKH TSI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX MTPOLIECCOB.
HeoOpaTumocTs TpUpOIHBIX TPOLIECCOB

[TpuHIMnE! AeicTBHS TennoBbiXx MamuH. KIT{
MakcumanbHoe 3Hauenne KIT/. Iukn Kapro
Pemenue 3amau

DKOJIOTUYECKUE aCIIEKTHI MCIIOJIb30BaHUS
TEIJIOBBIX ABUTaTENel. TernnoBoe 3arps3HeHue
OKPY’KaloIllel cpebl

Pemenue 3amau

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110



76

77

78

79

80

81

82

83

84

teme "Tepmonunamuka. TenaoBbie MalIMHb"

KoHTtponbHas pabota 1o Teme
"Tepmoaunamuka. TernoBbsie MauHb!"

[TapooOpa3zoBanue u konaeHcauus. Vcnapenue
U KUIeHue. Y IenbHas TerioTa
napooOpa3oBaHus

Haceliienablie 1 HEHACHIIICHHBIE MTAPBL.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO I1apa OT TEMIIEPATYPBI,
UX HE3aBUCUMOCTh OT 00bEMa HACHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JIABJICHUS B JKUJKOCTH

BnaxxnocTs Bo3yxa. AGCoOTHAS U
OTHOCUTCIJIbHAA BJIA)KHOCTH

Pemenue 3agau

TBépnoe teno. Kpucraminueckue u amopgHbie
Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB

[InaBnenue u kpucTayuM3anus. Y genbHas
TeruioTa miasiaeHus. Cyonumanus

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Moayins FOunra. [Ipenen
yrnpyrux aedopmaruii

TermoBoe paclimpeHne KUAKOCTEN U TBEPIABIX



85

86
87

88

89

90

91

92

93

TECII. AHl"apMOHI/ISM TEIIOBBIX KOJIEOaHHHI
HacCTHIl BEUICCTBa

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

YpaBHEHHE TEILIOBOTO OajlaHca
Pemenne 3agau

HOBerHOCTHOC HaTAXKCHHUC. KaHI/IJ'IJ'IHpHBIC
SIBJICHUA. HaBJ’IeHI/Ie o HCKpHBJ’ICHHOfI
MMOBCPXHOCTBHIO ) KUJAKOCTH. (DOpMy.]'Ia Jlannaca

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHus BemecTa. Pa3zoBble NEPEXOAbI"

DJeKTpu3anus Tel U €€ MpOosIBICHUS.
OnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUYECKUX 3apsiaoB. [IpoBoHUKH,
JIADJIEKTPUKHA U TOJTYITPOBOTHUKHI

DJIEMEHTAapHBIN JIEKTPUYECKUN 3apsia. 3aKOH
COXPaHEHHUs IIEKTPUYECKOTO 3apsia

B3aumoneiictBue 3apsaa0B. ToueuHbie 3apsbl.
3akoH Kynona



94

95

96

97

98

99

100
101

102

103

104

Penrtenue 3amau

Onektpuueckoe noiie. Ero neiicteue Ha
AJICKTPUUCCKUE 3aPsIIbI

Hanpsk€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[TpoOHebI#i 3aps. JInHUKM HaNPSOHKEHHOCTH
3JeKTpUYEeCcKOro nosst. OTHOpPOIHOE
ANEKTPUYECKOE 10JIE

HOTGHI_II/IaJ'IBHOCTB QJICKTPOCTATHYCCKOI'O IT10JIA.
Paznocts IMMOTCHUIMUAJIOB U HAIIPSAKCHUC

IToTreHnnuanpHas OHCPIruA 3apsa B
SJICKTPOCTATUYCCKOM IT0JIC. IloTennman
SJICKTPOCTATUYCCKOI'O ITOJIA

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
MOTEHLIUAJIOB JUIA JJIEKTPOCTATUYECKOTO MO

[TpuHIUIT CYyTePIIO3UITNH SIEKTPUUECKUX TTOJICH
Pemenne 3agau

ITosie Toueunoro 3apsina. Ilone paBHOMeEpHO
3apsHKEHHOMN cdepsl

[Tore paBHOMEPHO 3apsKEHHOTO 0 00BEMY
mrapa. [Tone paBHOMEpHO 3apsKEHHOM
OECKOHEYHOU TIITIOCKOCTH

HpOBO,Z[HI/IKI/I B DJICKTPOCTATUUCCKOM IIO0JIC.



105

106

107

108

109
110

111

112

113

114

115

116

Vcnosue PaBHOBCCH:A 3apsA10B

I[I/IaJ'ICKTpI/IKI/I H ITOJIYIIPOBOAHUKH B
OJICKTPOCTATUYCCKOM I10JIC

Konzgencarop. D1eKTpo€MKOCTh KOHIEHCATOPA.
DNEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa

HapannenLHoe COCAUMHCHUEC KOHACHCATOPOB

ITocnenoBarenbHOE COCTMHEHHUE
KOHIACHCATOPOB

DHeprus 3apsHKeHHOT0 KOHAEHcaTopa
Pemenue 3amau

JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B
OJHOPOTHOM BJIEKTPUUECKOM ITOJIE

Pemenue 3agau

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DnekTpuyeckoe nosue"

KonTponbHas pabota no teme "IneKTpuyecKoe
nosie”

Cuna toka. [Toctosgausblil TOK. Y c1oBUS
CymeCTBOBaHI/ISI ITIOCTOSHHOT O SHCKTpI/ILIeCKOFO
TOKA

Ncrounnkn Toka. Hanpsokenue u 3/1C



117

118

119

120

121

122

123

124

125

126

127

128

3akon Oma 1S yyacTKa Henu. DJIEKTPUIECKOe
COIIPOTHBIICHUE

3aBUCHUMOCTh COIIPOTUBJICHUA OJHOPOJHOI'O
IIPOBOAHMKA OT €I'0 AJIMHBI U ILJIOIIaan
MOINCPCUYHOTO CCUCHUA

YaennHOE COIIPOTUBJICHUC BCIICCTBA. Pemenue
3aaa4d

HOCHGHOB&TGHBHO@, nmapajujicjibHOC, CMCIHIAHHOC
COCOAMHCHUEC ITPOBOAHUKOB

Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX IIETIEH.
[TpaBuna Kupxroda

Pemenne 3agau

Pabora anexktpudeckoro Toka. 3akoH Jxoyns
—Jlenma

Pemenne 3agau

MonIHOCTh QJICKTPUYICCKOTO TOKA. TennoBas
MOIIMHOCTB, BbLACTIACMAst Ha pE3UCTOPC

Pemenue 3amau

OJ1C 1 BHyTpeHHEe CONPOTUBIIEHUE UCTOYHHUKA
TOKa

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
AIEKTPUYECKON LIeTH



129 Pemenue 3amau

130 MoIHOCTh UCTOYHUKA TOKA

131 KopoTtkoe 3aMbIkanne

132 Konzaencarop B 11enu nNoCTOSIHHOTO TOKa

133 Pemenue 3anau

134 Pemenue 3amgau o reme "IlocTostHHBIIM
ANEKTPUIECKUH TOK"

135 Pemenue 3amgau o reme "IlocTostHHBIIM
ANEKTPUIECKUH TOK"

136 Pemenne 3amau mo treme "I1ocTOSTHHBIH
ANEKTPUIECKUIN TOK"

137 0O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110
teMe "[1oCTOSHHBIN 21eKTpUUecKuid ToK"

138 Kontponbnas pabora no teme "llocTosHHBII
ANEKTPUIECKUIN TOK"
DNeKTpUYecKast MPOBOUMOCTD PA3THUHBIX

139 BEIIECTB. DIEKTPUUYECKHI TOK B METaJIIaX.
CBepXIpoBOIUMOCTh
DIIEKTPUYECKHI TOK B pacTBOpax M pacruiaBax

140 AJIEKTPOJIUTOB. 3aK0oHBI Dapajaest s

9JICKTPOJIN3a

141 OJeKTpUUYecKuil TOK B razax. [limasma

e



142

143
144

145

146

147

148

DJIEKTpUUYECKUH TOK B BakyyMe. BakyymHbIie
IPUOOPHI

DNEKTPUUECKHU TOK B TIOTYIIPOBOJHUKAX
[TorynpoBOIHUKOBBIE TPUOOPHI

®dusnueckuil npakTukyM 1o teme "M3mepenue
CHUJIbI TOKA U HAIIPSKEHUS B LIETIH IOCTOSTHHOTO
TOKa MPU MOMOIIH aHAJOTOBBIX U IU(POBHIX
U3MEPUTENbHBIX TPHOOPOB" MK "3HAKOMCTBO
¢ ¢ poBOi TabopaTopueii 1Mo PU3NKE.
[Tpumepsr u3MepeHus: GU3HUECKUX BEIIMIUH
MIPU TIOMOIIY KOMITBIOTEPHBIX TaTYUKOB"

®uznyeckuil npakTukyM o teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C IIEJIbIO
ornpezesieHuss MTHOBEHHOM ckopoctu"

®uznyeckuil npakTukyM o teme "M3mepenue
YCKOPEHHS TIPH MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIIOHHOU
miockoct" unn "McciienoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
IBHKeHUN"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOpEeHUs: CBOOOTHOTO NaIeHus" Hin
"N3ydyeHue qBUKEHHS Tea, OPOIIEHHOTO



149

150

151

152

TOPU30HTAIIBHO"

®dusznyeckuil mpakTukyM no reme "M3ydyenue
JIBIDKCHUSI TEJIa TI0 OKPYKHOCTH C ITOCTOSTHHOM
1o MOAyJit0 ckopocThio" win "HccnenoBanue
3aBUCHUMOCTH TIepHojia oOparieHus
KOHMYECKOT0 MasiTHUKA OT €ro mapameTpoB"

®uznyeckuil npakTukyMm no teme "M3mepenue
PaBHOJEHUCTBYIOIIEH CUIIBI IPU JBUKEHUU
Opycka 1o HaKJIOHHOM TUTOCKOCTH" WK
"IIpoBepka runoTe3bl 0 HE3aBUCUMOCTHU
BPEMEHU JIBUKEHHUS OpYyCKa M0 HAaKJIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €T0
macchl"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCMMOCTH CHII YIIPYTOCTH,
BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM
obpasiie, ot ux nedopmarnuu" wim "U3zyuenue
JBUKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IETKuid 010K"

®usnueckuil NpakTUKyM 1o teme "M3mepenue
Kod(uIMeHTa TPEHHS 110 BEIUYUHE YTIIOBOTO
koa(ddurmenta 3apucumoctu Frp(N)" nnn
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH € IIEPEMEHHBIM



153

154

155

koa(urmentom Tpenus” win "Uzyuenue
JIBY)KCHUS TPy3a Ha Baly C TpeHUEM"

DuU3nYeCKU MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUid paBHOBECHS TBEPIOTO
TeJa, UMEIOUIETr0 OCh BpallleHus" niu
"KoHCcTpynpoBaHUE KPOHIITEHHOB U pacyéT
cun ynpyroctu" unu "M3ydenne ycTonunBoCcTH
TBEPJIOTO TeJIa, UMEIOIIETO TIOMIaAb OMOpHI"

®uznyeckuil npakTukyM no reme "M3mepenne
UMITyJIbCa TeJla 10 TOPMO3HOMY IyTU'" WU
"HM3mepenue cuibl TATH, CKOPOCTH MOJIENTU
AJIEKTPOMOOIIISE U MOIIHOCTH CHUJIBI TSATH" MIIH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C
umnyascoMm cuibl" uinm "HMecnenoBanue
COXpaHEHHUsI UMITYJIbCa IIPU YIIPYTOM
B3aumoeiicTeun" wiu "M3mepenne

KHHETHYECKOM SHEPTUH TeJla IO TOPMO3HOMY
n

yTH

®usnueckuil NpakTUKyM 1o teme "M3yuenne
N30TEPMHUYECKOTO Ipoliecca (PEKOMEH10BaHO
UCIOJIb30BaHue LU(POBOii JabopaTopun)" win
"HM3y4eHne n30XO0pHOTo Ipouecca” uin
"U3yuenne nzobapHoro npouecca" uiu
"IIpoBepka ypaBHEHHsI COCTOSIHUA"



156

157

158

duznyeckuil mpakTukyM o teme "M3mepenue
yaenbHoH TeroéMkocTu wim "UccnenoBanue
mpoliecca OCThIBaHUS BellecTBa" UiIn
"HccnenoBanue aquabaTHOTO mporiecca’ win
"N3y4yeHue B3aMMOCBSA3HM SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIICHUS )KUIKOCTEH"

®uznyeckuil npakTukym o teme "M3ydyenue
3aKOHOMEPHOCTEW UCIIapeHUs KUAKOCTEH" niIn
"N3mepeHue yAenbHOM TeII0ThI IJIaBICHUS
apaa" unu "M3ydeHne cBOMCTB HACBIILIEHHBIX
napos" wiu "M3mepenue abcoaroTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa MacChl I1apoB B
nomernieHuun". Uzmepenue koadpduirienTa
MOBEPXHOCTHOTO HATSIKEHUS

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIETIH, COAEpIKAIIEeH
KoHAeHcarop" uiu "Pacripenenenue pazHOCTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
MOCJIe0BATEIHLHOM COEIUHEHUU
KOHJIEHCAaTOpOB"
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160

161

162

163

164

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOro
COIPOTUBIICHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaTuBaHUs "

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"Habnronenue anexrponuza” wim "U3mepenne

3apsiia OJJHOBAJIEHTHOIO MOHA" WK

"HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS 1
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" 1IN

"CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH

nuoma'

PesepBHbIit ypok. O6001IeHNE U
cUCTeMaTH3alys 3HaHUH 110 TEME 1
"Kuuemaruka"

Peseprubiit ypok. O60011eHIE U
crucTemMaTh3aluys 3Hanui mo teme "JlmHnamuka"

PesepBHbIil ypok. O0001IeHNE U
cucTeMaTu3anys 3Hagui mo treme "CraTuka 1
TBEpAOro Tema"

PesepBHbIil ypok. O0001IeHNE U
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI 1
COXpaHEHHUsI B MEXaHUKE"



PesepBHbIil ypok. O0001ICHHE U
165 cucreMaru3anus 3HaHui 1mo TeMe "OCHOBBI 1
MOJICKYJIIPHOKMHETHYECKOM Teopun”

PesepBHbIil ypok. O0001ICHHE U
166 CUCTEMATH3AIMs 3HAHUH 110 TEME 1
"Tepmonunamuka. TemioBbie MalTUHbL"

Peseprublit ypok. O60011eHuE U
167 cUCTeMaTH3alys 3HaHUi 1o Teme "ArperaTHbie 1
cocTosiHus BemlectBa. Pa3oBble epexobl”

PesepBubiit ypok. O60011eHuE U
168 CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe 1
"DnexkTpuueckoe mnosie"

Peseprublit ypok. O60011eHIE U
169 cHCTEMaTH3alHs 3HAaHUH 110 TeMe 1
"ITocTOSTHHBIN NEKTPUYECKUH TOK"

PesepBubIil ypok. O6001IEHNE U
170 cucTeMaTu3aiusa 3HaHui 1mo teme "Toku B 1
pa3nuyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170

16



11 KJIACC

n/n

Tema ypoka

BzaumMoneiicTBrue MOCTOSTHHBIX
MarHuTOB U IPOBOJHUKOB C TOKOM.
MarnutHoe nosie. ['unoreza Ammnepa

BexTtop MarHuTHOM UHAYKLIHH.
[IpuHUUMI cyneprno3uiuu MarHuTHIX
nosnei. JInHuY MarHUTHOM MHIYKIIUHA

MarHuTHO€ 110Jie TPOBOJHHUKA C TOKOM.
OmnsIT OpcTena

Cuna Amnepa, €€ HanpaBJIEHUE U
MOJ1yJIb
Pewenne 3anau

IIpumenenue 3akoHa Amnepa.
DeKTpou3MepHUTeEIbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiIeHUE U
MOJYJIb. JIBUKEHHE 3apsSIKEHHON
YaCTHUIIbI B OJTHOPOTHOM MarHUTHOM
moJjie

KoaudecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

Pemrenue 3anau
Pabota cubl Jlopenia
Pemrenue 3amau

Mar»uTtHoe 1oJie B BEL[ECTBE.
deppoMarHeTuku, napa- u
IUaMarHeTUKU

OcHoBHbIE CBOICTBa (heppOMarHeTUKOB.
[Ipumenenue heppomMarHeTUKOB

Perrenuie 3agad mo reMe "MarauTtHoe
mone"

Pertennie 3aga4d mo teMe "MarauTHoe
mone"

SIBnenue BHCKTpOMaFHHTHOﬁ HUHAYKIOHWH.
IToTok BCKTOpPa MarHuTHOM HHAYKIOHUU

O1C nnaykunn

3aKOH AJIEKTPOMATHUTHON MHAYKIIMH
Qapanes

Buxpesoe anekrpudeckoe nose. Toku
dyko

O/JIC nHAYKIMY B ABUKYIIUXCS
IIPOBOJHUKAX

Pemrenue 3anau
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22

23

24

25

26

27

28

29

30

[IpaBuio Jlenna

NunyktuBHOoCTh. Karymka
WHIYKTUBHOCTH B IIETH ITOCTOSIHHOTO
TOKa

SBnenne camounaykuuu. J1C
CaMOMHIYKIIH

9Hepr1/1;1 MAarauTHOI'O IIOJIAI KaTyHIKH C
TOKOM. QHCKTpOMaFHI/ITHoe I10JIC

Pemenue 3agau

O00011IeHIE U CUCTEMATHU3aIlUs 3HAHUI
1o Teme "DIeKTpoaguHaMuKa"

KonTponbHas pabota mo teme
"OnexkTpoauHaMuka"

KonebarenbHas cucrema. CBO60I[HI:>IC
KoJIeOaHMsI. rapMOHI/I‘ICCKI/Ie KoJieOaHus

Kunemarnueckoe u JUHaAMHWYCCKOC
OIHUCAaHME KOJIeOaTEIbHBIX JIBMOKEHU T

3HepFCTI/I‘-ICCKOC onucanue. BeiBoa
JUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KoJIeOaHMH U3 BX
OHEPTCTUYCCKOTO U KHHEMATHUYCCKOI'O
OIIMCaHUuA



31

32

33

34
35

36

37

38

39

40

Awmrutntyna u asza konebanuit

[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOIeOaHui
MareMaTtudeckoro MasTHuka. [lepuon
CBOOO/IHBIX KOJI€OaHU NPY>KMHHOTO
MasiTHHKa

3aTyxaromue KojieOaHusl.
Boeinyxxnennsie kosnebanus. Pezonanc

ABTOKOJICOaHUS
Pemenue 3agau

Ypok-koHpepenmus "MexaHnndeckue
KoJe0aHus B My3bIKAJIbHBIX
UHCTpYyMeHTax"

O0001IeHE ¥ cUcTeEMaTH3alus 3HAHUI
o Teme "Mexannueckue Koxeoauus"

DeKTpOMarHuTHbIE KOoJIeOaHusl.
KonebartenbHbIil KOHTYD

®opmyna Tomcona. CBsI3b aMILUTUTY BT
3apsija KOHJIeHcaTopa ¢ aMILTUTYA0N
CHJIBI TOKA B KOJI€0aTeIbHOM KOHTYpE

3aKOH COXpaHEHUs YHEPTUH B
U7eaIbHOM KOJe0aTeIbHOM KOHTYpe
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42

43

44

45

46
47

48

49

50

3aTyxaromue 3JIeKTPOMarHuTHbIC
KoJieOaHus1. BeIHyK/IeHHbBIE
ANIEKTPOMArHUTHBIC KOJeOaHuUs

[Tepemennsbiii Tok. Pesucrop u

KOHACHCATOP B LECTIN IIEPEMCHHOI'O TOKA

KaTymKa HWHAYKTUBHOCTHU B LICIIN
IMEPEMECHHOT'O TOKA

3akoH Oma JJ1s1 JIEKTPUUYECKON 1Ienn
MEPEMEHHOTO TOKa

MOUIHOCTb TEPEMEHHOI0 TOKA.
AMIUTNTY/IHOE U JENCTBYIOIIEE
3HAYCHUEC CUJIbI TOKA U HAITPAKCHUA

Pe3oHaHC B anekTpruUecKoil nenu
Pemtenue 3agau

WneanbHblif Tpanchopmartop.
IIpousBoacTBo, nepenaya u
noTpedIieHne IEKTPUUIECKON IHEPTHH

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KNU3HU

Pemenue 3amau
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52

53

54
55

56

57

58

59

60

61

62

Pemrenue 3anau

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUi
1o TeMe "DJIeKTPOMarHuTHbIC
KoJieOanusa"

MexaHn4eCcKHe BOJIHEIL.
XapaKTepI/ICTI/IKI/I MCXaHHUYCCKHUX BOJH

CBoiicTBa MEXaHMUECKUX BOJIH
3ByK. XapaKTepUCTUKH 3BYKa

NndpasByk u ynprpassyk. [llymoBoe
3arpsiI3HEHUE OKPYIKAIOLIEH Cpelbl

Pemenue 3agau

3J'ICKTpOM3FHHTHBI€ BOJIHEI. I/ISJ'IyLIeHI/IC
QJICKTPOMATHUTHBIX BOJIH

3HCpFI/I$I OJICKTPOMArHMTHBIX BOJIH.
CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 31EKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY

HpI/IHLII/IHBI paaroCBA3U U TCIICBUICHUA.
Pannonokanms. 3HeKTp0MaFHI/ITHOC
3arpsA3HCHUC oxpymaromeﬁ Cpcabl

KonrtponbHast pabora no Teme
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64

65

66

67

68

69

70

71

"Konebanus 1 BOJIHBL"

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PacpOCTPaHEHHUSI
cBeTa

Otpaxenue cBera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NIOKA3aTelb
npenomieHus. [lonHoe BHyTpeHHEe
oTrpaxkeHue. IIpenenbHbIi yroi mojxHoro
BHYTPEHHETO OTPAKEHUS

Pemrenne 3a1a4 Ha npuMeHeHne
3aKOHOB OTPAXEHUS U TIPETOMIICHUS
CBETa

Xon ydet B mpusMme. Jlucnepens ceera.
CrnoxHslii cocTaB Oenoro cBerta. L[Bet

JInn3bl. @OKYCHOE PACCTOSHUE U
OTITUYECKas CHJIa JIMH3BI

[TocTpoenue n3obOpaxeHui B IMH3AX U
HUX CHCTEMAaX. YBEJIIMYEHUE JINH3EI

Pemenue 3agau Ha mocTpoeHune
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74

75

76

77

78
79
80

81

82

83

M300paXeHU, MOJTy4aeMBbIX C
MTOMOLIBIO JIMH3

I'ma3 kak onTudeckas cucTema

Pemenue 3agau. [Ipenesnst
MIPUMEHUMOCTH T€OMETPHUICCKOM
OIITHUKU

CKOpOCTb CB€Ta U MCTOABI €€
HU3MCPCHUA

Jlucniepcus cBeTa
WnTepdepennus creta

Kor CPCHTHBIC NCTOYHUKHU. Ycaopus
Ha6J'IIOI[eHI/I$I MaKCUMYMOB U
MHWHUMYMOB

Pemtenue 3agau
[Ipumenenne nuTepepeHun
Hudpakius ceeta

JudpakionHas pemeTka. Y cioBue
Ha0JI0/IeHNUS TJIABHBIX MAaKCUMYMOB

Pemrenue 3amau

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapwuzanus ceera
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89

90

91

92

93

Pemrenue 3anau
CBeTOBBIC SBJICHHS B TIPUPOJIC

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
o teme "OnTuka"

KontponbHas paboTa mo teme
«OnTukay

FpaHI/IHH IMPUMCHUMOCTHU KJIAaCCUUYECKOM
MEXaHUKH. 3aKOHBI QJICKTPOJUHAMHUKH U
IIPUHIUII OTHOCUTCIIBHOCTH

HOCTYJ'IEITBI CHCHH&J’IBHOﬁ TCOPUU
OTHOCHUTCIBHOCTHU

[IpocTpaHCcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoGpazoBanus Jlopenua.
YcnoBue NpUYNHHOCTH.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
3ame]IeHre BpEMEHH U COKpallleHHe
JUTVHBI

OHeprust ¥ UMIYJIbC PENSTUBACTCKON
YaCTHUIbI

CBs13b MacChl € YHEPTUEN U UMITYJIBCOM
PENATUBUCTCKOM YaCTULIBI. DHEPTHUS
MTOKOSI

PaBHOBecHOE TemIoBOE HU3JTy4YCHUC
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99

100

101

102
103

104

105
106

3akoH cMenieHnsa Buna

T'unoreza M. Ilimanka o xBaHTax.
DoToHEBI

DHeprus U UMMIyibC poToHa

®oroaddext. OnbiTet A. I'. CTonerona.
3akoHnbl poTtodddekra

YpaBHeHue DUHIIITEHHA 115
dboroaddekra. "KpacHas rpanuma"
dhoTodrddekra

Jasnenue cBera. Onbitsl [1. H.
JleGeneBa

BonHoBEIE cBOWCTBA YaCTHIL

Bounsl ne bporna. /InmuHa BosiHbI 1e
Bpoiins u pa3mepsl o6sactu
JIOKJIM3ALMK ABUKYILENCS YaCTULIBI

KopnyckynsapHO-BOITHOBOM Ayalln3m
Judpaxius 3JeKTPOHOB HAa KpUCTaax

Crneunduka usmMepeHuit B MUKPOMHUPE.
CooTHo1IeHNs HEONIPEAETEHHOCTEN
I'eiizenOepra

Pemenue rpaduyeckux 3anau

Pemenue pacy€THbIxX 3a1a4
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110

111

112

113

114

115

KonTponbhas pabota no remam:
"OcnoBel CTO", "KopnyckyisipHo-
BOJIHOBOM nyanu3m"

OMnBITHI IO UCCIICTIOBAHUIO CTPOCHUS
aroma. [TmanerapHast Mosieb aToma
Pesepdopna

[Toctynmater bopa

Bunsl cnektpoB. CriekTp ypoBHE#
SHEPIUH aTOMa BOJOpOAA

CrioHTa"HHoOE U BBIHYXXKICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyknonnas monens siipa I'eitsenOepra-
MBaHeHKo. 3apsii 1 MacCOBOE YNCIIO
sanpa. M3oronsl. PaqnoakTnBHOCTH

3aKOH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3TyYEHHUS.
BinsiHue pagnoakTHBHOCTH Ha KUBBIE
opranu3msl. [lozumerpust

DHeprus CBA31 HYKJIOHOB B SITPE.
Anepusie cunbl. JledekT Macchl sapa.



116

117
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SlnepHble peakuuu. SnepHble peakTopsbl.
ITpobnems! ynpasisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKHE aCIEKThI Pa3BUTHS
SIIEPHOM YHEPTETUKH

MeTo/1bl perucTpaluy U UCCICIOBAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
Bapuonsbi, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHOM
Mojenu. KBapk-ritooHHas MOJENb
aZpOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTtBo dusnueckoit
KapTHHBI MUpa

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
0OBSICHEHUS IPUPOJIHI KOCMHYECKIX
00BEKTOB. MeTo/1bl aCTPOHOMHYECKHX
UCCIIEI0OBaHUI

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
pazuoTeNnecKonsl, BHEaTMOC(hepHas
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124

125

126

127

128

ACTPOHOMUA

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue
3BE3.IbI, IJIAHETHI, UX BUIUMOE
IBIDKEHHUE

Conueunas cucrema. COHIIE.
CoJsiHeuHast aKTUBHOCTE. ICTOUYHUK
sHeprun CoJiHIIa U 3BE3NT

3BE37bl, UX OCHOBHBIE XapaKTEPUCTHKU.
Jlnarpamma "creKTpajbHbIM Kjlacc —
CBETHUMOCTB"

3Be3 bl ITIaBHOM ITOCIIE0BATEILHOCTH

BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXOXKACHUH | dBoJtoIMK COHIIA 1
3BE3/. DTanbl )KU3HU 3BE3]

Muneunstii [lyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B SApaAx
TITAKTUK

Bcenennas. Paciumnpenne BeeneHHOM.
3akon Xa66ma. Teopus bosmbiioro
B3pbIBa. PenukTOBOE H3ITyueHne

MacmrabHas cTtpyktypa Beenennoit.
Meraranaktuka
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130
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132

133

134

Hepeménnsie mpo6iieMbl aCTPOHOMUUT 1

®u3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanyue MarHUTHOT'O IT0JIA

MMOCTOSTHHBIX MarHUTOB'" WJIH

"WccenoBanue CBOMCTB 1
deppomarnerukoB" unu "HccnenoBanue
JICHCTBUSA MIOCTOSTHHOTO MarduTa Ha

pamKy ¢ TOKoM"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uiu
"M3ydeHue 3aBUCUMOCTH CUJIbI AMIiepa
oT cuiibl Toka" uinm "Onpenenenue
MarHMTHON MHIYKLMU Ha OCHOBE
n3MepeHus cuibl Ammnepa”

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS

ANEKTPOMAarHUTHOM MHIAYKIMH'" WIIN 1
"OnpeneneHne HHAYKIIMH BUXPEBOTO
MarHuTHOTO IoJIs"

Pu3NYeCcKUil NPAKTUKYM IO TEME
"UccneqoBanue ABJICHUS
camonHaykiuu" nwin "Coopka Moaenu
3JEKTPOMAarHUTHOTO reHeparopa’

@uU3HYECKUI NPAKTUKYM IO TEME 1
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139

"U3mepeHue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NPYKUHHOTO
MAasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"[Ipeobpa3oBaHme YHEPTUU B
PYKUHHOM MasiTHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA
yepes MOCIIE0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucrop"”
nmu "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LIENIH IEPEMEHHOTO
TOoKa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3BYKOBOU
BOJIHBI"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune nokasaTelis NpeaoMICHUs
crexna" win "llonydyenue nso0paxkeHus
B CUCTEME M3 IUIOCKOTO 3€pKajia U
JIMH3BI"

@u3nYeCcKUil NPAKTUKYM IO TEME
"HccnmenqoBanne 3aBUCHMOCTH
(OKYCHOT0 pacCcTOSIHUS OT BEIIECTBA
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141

142
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144

(Ha mpuUMepe KUIKUX JIMH3)" WIu
"U3mepenue hoKyCHOTO pacCTOSHUS
paccenBarOnMX JUH3"

®u3nYECKUi MPAKTUKYM 10 TEME
"HabOmonenue nudpakmuuu,
uHTEpPEPEHIINH 1 TOJISIPU3aIiH cBeTa"

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SGHEPTUU
PENATUBUCTCKUX YacTUll (110
dotorpadusiM TPEKOB 3apSHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

Pu3HYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrossHHOM 1lnanka Ha
OCHOBe ucclieioBanus Gpotorddexra"
nwnu "HccnenoBanue 3aBUCUMOCTH CHUITBI
TOKa 4€pe3 CBETONO/L OT HaIPsHKEHU "

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CieKTpa pa3pexeHHOro
aTOMapHOI0 BOJOPOJA U U3MEpPEHNE
noctostHHOW Punbepra"

@u3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue paanoakTUBHOTO (oHA
C UCIIOJIB30BAHUEM J03UMETpA" NN
"N3ydeHune moraomeHus: 6eTa-4yacTuil
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almroMuHueM"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habaronenus 386300010 HEOA
HEBOOPYKEHHBIM TI'JIA30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUN [T ONTPEACIICHUS
IIOJIOKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiymapus u sipkue
3BE31b!" win "HaOmroaeHus B TENECKOII
JlyHbl, IUTAHET, TYMAHHOCTEU U
3BE3AHBIX CKOIIICHUH"

O06o001IeHrEe U CHCTEMATH3alNs 3HAHUH.
Ponb pusuku u actpoHoMuUu B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHON U 3TUYECKOM chepax
JIEATEILHOCTH YeJIOBEKA

O060011eHre U cucTeMaTU3alus 3HaHUH.
Ponb 1 MecTo pU3MKHM U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O0001IeHre B cUCTEMAaTH3aIsl 3HAHNH.
Ponb pusnueckoit Teopuu B
(hopMUpOBaHHUH TIPEICTABICHHH O
(bu3nUecKoil KapTUHE MUPa, MECTO
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(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOIC

O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI
o teme "Kunemarnka"

O00011IeHMEe ¥ cucTeMaTh3alus 3HaHUI
o teme "Kunemarnka"

O060061eHre U cucTeMaTu3alus 3HaHU!
o Teme "Jlunamuka"

O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
o Teme "CraTuka TBEp0ro Tena"

O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
1o TeMe "3aKOHbl COXPaHEHHUS B
mexanuke"

O06001eHre U cucTeMaTu3aIis 3HaHUA
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

O0001IeHre 1 cUCTeEMaTU3aIus 3HAHUI
o teme "Tepmoauuamuka. TernoBsie
MaIIHBL"

O060011eHre U cucTeMaTu3alys 3HaHU!
1o Teme "ArperaTHpie COCTOSTHHS
BeniectBa. PazoBble nepexoas”
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O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH
1o Teme "DiekTpuyeckoe mnoJie"

O06o001eHre u cucTeMaTr3aIis 3HaHUK
1o Teme "[1oCTOAHHBIN IIEKTPUUECKUI

TOK"

O06o011ieHre 1 cucTeMaTu3ays 3HaHuH
1o TeMe "Toku B pa3nyHbIX cpeaax”

O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI
o teme "MaruutHoe moJe"

PesepBHrlit ypok. O60011eH1E U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepubIiil ypok. O6006111eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"Mexanunueckue koneoanus"

PesepubIil ypok. O6006111eHIE 1
CHUCTEMaTHU3aIl1s 3HAHUH 110 TEME
"DJIeKTpOMarHuTHEIE KoeOanus"

PesepBHblil ypok. O600111eH1E 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"MexaHHUeCKUe U AIEKTPOMarHuTHbIE
BOJIHBI"

PesepBHelit ypok. O6001IeHNE 1
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CHUCTEMATHU3AalNA 3HAHUH 10 TEME
"Onruka"

PesepBHbIil ypok. O6001eHIE 1
cHCTEMaTHU3alus 3HAHUH 110 TEME
"OcHoBsl CTO"

PesepBHrlit ypok. O600111eHNE U
CHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

Pesepubiil ypok. O600611eHIE 1
CucreMarui3anuda 3HAHUH 10 TeEME
"®u3uka aroma"

PesepubIiil ypok. O6006111eHIE 1
CHCTEMAaTH3allMs 3HAHHUH 110 TeMe
"®u3uKa aTOMHOTO SApa U
3JI€MEHTapHbIX YacTull"

Pesepubiil ypok. O6006111eHIE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"OneMeHTh! acTpodu3uku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI

CETU UHTEPHET






		2022-05-19T10:48:04+1000
	МУНИЦИПАЛЬНОЕ КАЗЁННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" С.ВЛАДИМИРО-АЛЕКСАНДРОВСКОЕ ПАРТИЗАНСКОГО МУНИЦИПАЛЬНОГО РАЙОНА
	Я являюсь автором этого документа




