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Pabouas nmporpamma aucuumuimasl OO/, 13 dusuka

pa3paboraHa B cooTBeTcTBUH ¢ DeepanbHBIM rOCyAapCTBEHHBIM 00pa30BaTEbHBIM CTAHAAPTOM CPETHETO OOIIETO
obpazoBanus ot 17 mast 2012r. Ne413 ¢ u3aMeHeHUIMH 1 HoNOTHEHUsAME, DenepansHoit 00pa3oBaTeNsHON IPOrpaMMoOi
cpenuero obmero obpa3oBanus, npukaz Munnpocsenieans Poccun ot 18 mast 20231..Ne371 ¢ n3MeHEHUSIMH U TOTIOJTHCHUSAMH,
DenepanbHBIM TOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO MPo(ecCHOHAIBHOTO 00pa30BaHuUs 110
cnennanbHocTH 23.02.06 TexHnveckas IKCIUTyaTalus MOABIDKHOTO COCTaBa JKEIEe3HBIX IOpoT, yTBepkaeH [Ipukazom
MumnuctepcTBa 06paszoBanus U Hayku PD ot 22 ampesst 2014 1. N 388  (c M3MEHEHUAMH U TOTIOTHEHHSIMH).

®opma oOydeHns OYHAas

OBBEM JUCHHUILIMHBI (MK, IIM) B YACAX C YKAZSAHUEM OBSI3ATEJILHOM 1
MAKCHUMAJIBHOU HATPY3KH OBYYAIOIIIUXCSI

YacoB 1o yaeOHOMY TUIaHy 203 ®DOopMBI MPOMEKYTOUHON aTTECTALINH:
B TOM YHCIIE: HduddeperunpoBanusiii 3a4et (1 cemectp)
00s13aTenbHas Harpy3Ka 183 Oxk3ameH (2 cemectp)
[TpomexyT. aTTecTanus 6
KOHCYJIbTAIlHN 14

Pacnpenenenue yacoB qucuumiinusl (MK, IIM) no cemecTpam (Kypcam)

Cemectp
(<Kypc>.<CemectpHa | 1(1.1) 2(1.2)
Kypee>) Uroro
Henens 34 44
Bun zanatuit VII| PIT | VIT| PIT | VII | PII

KomOuHMp. ypokunu 33 (33 |100 |100 (133 |133
JlabopatopHsIe 18 |18 |32 (32 |50 |50
Koncynprarmm 4 4 10 (10 (14 |14
HUroro ayn. 55 |55 |142 |142 1197 |197
KonTtaktHas paboTa 55 [55 142 |142 (197 |197
IIpomexyrt. artectaumst [0 [0 |6 |6 |6 |6
Uroro 55 |55 148 |148 (203 (203




1. AHHOTALMS JUCOUILINHBI (MK, ITM)

Hayunsrii Metoq mo3Hanus npupoabl. Ousuka - QyHaaMeHTaIbHAs HayKa o npupoje. HaydHbIil METO/] MO3HAHUS ¥ METOIBI
UCCIICIOBaHMs (PU3UUCCKUX SBICHUN. DKCIIEPUMEHT U TEOPUs B MpOIecce MO3HAHUs pupoasl. HabmrogeHue u 3KCepruMeHT B
¢usuke. Bexmopuvie u cxanapuvie Qusuueckue eeaudunvl. CrnocoObl u3MepeHHs (U3NUECKHX BEIMYMH (2QHAJIOTOBBIE U
UQPOBBIE H3MEPUTEIBHBIE TNPHOOPH], KOMITBIOTEPHBIC MATYMKOBBIE CHUCTEMBI). [lOTpEITHOCTH H3MEpeHHH (H3NIECKUX
BeNM4YMH (a0CONIOTHAsI M OTHOCHTENbHAs). MojaenupoBaHHe (QHU3MUECKUX SBICHUH W IPOIECCOB (MaTephalibHAs TOYKA,
abCOIIFOTHO TBEPIIOE TEINO, HeaIbHAS )KAIKOCTh, HICAbHBIN T'a3, TOUCUHBIH 3apsm). [ nmoreza. OU3nyecKuii 3aK0H, TPAHHUIIBI
ero nmpuMeHnMocTH. Pu3mueckas Teopus. Ponb u mecmo Qusuxu 6 ¢opmuposanuy co8pemeHHOl HayuHOU KapmuHsl Mupd, 8
npaxmuyeckol OeamenbHocmuy aiooeti. VI3MepeHne CHIIBI TOKa W HANpPsKEHHWS B IIETIH IOCTOSHHOTO TOKa IMPHU TOMOIIH
AHAJIOTOBBIX W HU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB. 3HAKOMCTBO ¢ IHM(POBOI aboparopueit mo ¢usuke. [Ipumepsr
u3MepeHus PU3MYCCKUX BEIUYUH IPU MOMOIIY KOMITBIOTEPHBIX TATUHKOB.

Mexanuka. Kunemamuka. Mexanuueckoe osudicenue. OmHocumenbHoCms mexanuueckozo ogudcernus. Cucmema
omcuéma. [Ipsmas m oOpaTHas 3a1aun MEXaHUKH. Painyc-BeKTOp MaTepHaibHON TOYKH, €0 MPOCKIINH Ha OCH CHCTEMBI
KoopauHat. Tpaexmopus. Ilepemewyerue, ckopocme (CpeOHss CKOPOCMb, MCHOBEHHASI CKOPOCMb) U YCKOPEHUe MAmepuaibHOU
MOYKU, UX TIPOEKIIMU Ha OCH CHUCTEMBI KoopauHaT. Cllo)KeHHe IEpEeMELIEHUH U CI0XeHHe CKopocTel. PagromepHoe u
|pasnoyckopennoe npsmonunelinoe 0gusicerue. 3aBUICUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepPHAIbHON TOYKH OT
BpeMeHH U uXx rpaduxy. M3ydyeHre HepaBHOMEPHOTO JIBIKEHUS C 1IeIbI0 ONPEAeIeHUsI MTHOBEHHOH ckopocTu. M3amepenne
YCKOPCHUS TIPU MPSIMOJIMHECHHOM PaBHOYCKOPCHHOM JIBIDKCHHH IO HAKIOHHOH MIOCKOCTH. MccneoBaHue 3aBUCUMOCTH Iy TH
OT BPEMCHHU NIPU PAaBHOYCKOPCHHOM JBIoKeHUH. C80600HOe nadenue. Yckoperue c60600H020 nadenusi. I3MepeHue yCKOpeHUs
CBOOOHOIO MaeHus (PEKOMEHJ0BAaHO HCIONIb30BaHue (poBoii taboparopun). [IBmkeHue Tena, OpOoIIEHHOTO O/ YTIIIOM K
TOPHU30HTY. 3aBUCHMOCTh KOOPINHAT, CKOPOCTH M YCKOPEHHS MAaTepHAIFHON TOUKH OT BpeMEHH U UX rpaduku. M3yueHne
IBIDKEHUS Tena, OpOIIeHHOTO TOPHU30HTANBHO. [IpoBepKa THITOTE3HI O MPSMO¥ MPOMOPIIHOHATBFHON 3aBUCHMOCTH MEKIY
JATFHOCTHIO MOJIETA U HAYAILHOU CKOPOCTRIO Tela. Kpusonunelinoe dsudicerue. Jusxicerue MamepuaibHoll mouky no
OKpyocHOCmU. Yenosas u aunetinas ckopocmo. Ilepuoo u wacmoma obpawenus. Llenmpocmpemumenvroe (Hopmanvhoe),
KacamenvHoe (MaH2eHYUdIbHOe) U NOIHOE YCKOPeHue MamepudibHol mouku. VI3ydeHne NBIKCHUS Tella 10 OKPYKHOCTH C
MOCTOSTHHOW TI0 MOJYJIO CKOpOCTEI0. McenenoBanne 3aBUCUMOCTH IEpHoAa 00paieHnss KOHUYECKOTO MasTHAKA OT €To
napameTpoB. TexHUuecKre YCTPOHCTBa U TEXHOJIOTMYECKUE MPOLIECCHL: CIIUAOMETD, IBUKEHNE CHAPS/IOB, 1ICITHEIC,
niecTepéHYaThie U peMEHHBIE TIepeaul, CKOpOoCTHbIe TN THL. Junamuka. [lepeswiii 3axon Hoiomona. VIHepunanbHble CHCTEMBI
otcuéta. [Ipuniun oTHOCcUTeNnbHOCTH ["anunes. HennepumanbHbie cucteMbl 0TcuéTa (onpeenenue, npumepsl). Macca mena.
Cuna. Ipunyun cynepnozuyuu cui. Bmopoii 3axon Heiomona 0ns mamepuanvhoti mouxu. Tpemutl 3axon Hviomona ons
MamepuanbHelx moyek. VI3amepeHue paBHOACHCTBYOLIECH CHII P JIBIKEHUHU OpycKa 10 HaKIIOHHOU miiockocTH. [IpoBepka
TUIIOTE3HI O HE3aBICHMOCTH BPEMEHH ABIDKCHHS OpyCKa MO HAKIOHHOH IIIOCKOCTH Ha 3aJaHHOE PACCTOSHHUE OT €r0 MacCHI.
3axon ecemuproco macomeHrus. DKBUBAJICHTHOCTh TPABUTAIIIOHHON 1 HHEPTHOM Macchl. Cuna mascecmu. 3aBUCIMOCTD
YCKOpEHHS CBOOOTHOTO TaCHHUS OT BBICOTHI HaJl IOBEPXHOCTHIO TUTAHETHI U OT TeorpaduIecKoil mupoThL. J[BrmKeHme
HeOECHBIX TeJl U UX CITyTHUKOB. 3akoHbI Kemtepa. [TepBast kocmuueckas ckopocts. Cuna ynpyrocta. 3akoH ['yka.
HccrenoBanne 3aBUCIMOCTH CHJI YIPYTOCTH, BOHUKAIOIINX B TIPY>KUHE U PE3UHOBOM 00pasiie, oT ux aedopmarmu. M3ydenne
JIBIDKEHUSI CHCTEMBI TEJI, CBSI3aHHBIX HHUTHIO, IIEPEKUHYTOH depes JIErKuit OoK. Bec mena. Bec Tena, ABIXKYIIETOCS C
yckopenneM. Cuna mpenus. Cyxoe mpenue. Cuna mpenus CKOabICeHUst U cuna mpenus nokost. Koagguyuenm mpenus.
Wzmepenne koadduienta TpeHus o BeluuuHe yriaosoro koddduimenta 3asucumoctr F_rp (N). MccnenoBanue nmkeHus
Opycka o HaKJIOHHOH MIOCKOCTHU C MEPEMEHHBIM KO GHUIIMEHTOM TpeHHUs. V3ydeHne NBMKEeHNS TPy3a Ha Baly C TPEHUEM.
Cuia COMMPOTUBJICHUA TPU ABUKCHUU TCJIa B XKUAKOCTH HUJIN T'a3e€, €€ 3aBHCHUMOCTD OT CKOPOCTH OTHOCUTEJIILHOI'O ABUKCHUS.
Jlasnenue. I'uopocmamuuecxoe oasnenue. Cuna Apxumeoa. TeXHUUECKUE YCTPONUCTBA M TEXHOJIOTHUECKHE MPOIIECCHI:
TIOJIIIMITHUKH, IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB. HeBecoMoCTh. Bec mena npu yckopenHom nodvéme u naoeHuu.
Llenmpobeoicnvie mexanusmvl. CpaBHECHHE CHJI TPSHUS MTOKOSI, KAUSHHS M CKONbXKeHUs. Cmamuxa meépodoeo mena. Abconomuo
meépdoe meno. [locmynamenvroe u spawamenbHoe 0sudicerue meépooeo mena. Momenm cuibl OMHOCUMENLHO OCU BPAULCHUS.
IIneuo cunvl. Cnoosscenue cui, NPUNOACEHHbIX K meépoomy meny. Llenmp msascecmu mena. Ycnosus pasnogecuss mgépoozo meid.
Yemoiiuusoe, neycmotiuusoe, bespasnuunoe pagnosecue. TeXHIYECKHE YCTPOHCTBA M TEXHOJIOTHUECKUE TIPOIECCHI:
KPOHIITEIH, CTPOUTENBHBIN KpaH, peréTyaTeie KOHCTPYKIHMH. MccinenoBanme yCcIoBUi paBHOBECHS TBEPAOTO Tela, UMEIOIIETO
och BpameHus. KoHCTpyrpoBaHHe KPOHIITEHHOB U pacuéT CHJI YIPYrocTH. V3ydeHne yCcTOHIUBOCTH TBEPIOTO TeNa,
MMEIOLIETO IJIOIIA/b OIOPBL. 3aKOHbl coXpanenus 6 mexanure. Umnynoc mamepuanbHol mouku, CACTEMbI MaTepUaIbHBIX
TOYECK. HeHTp MacCC CUCTEMbI MaTE€PUAIIBHBIX TOYECK. TeopeMa O JIBIOKCHWU LEHTPaA Macc. I/IMHyHBC CHJIbI U UBMCHCHHEC
UMITyJIbca Tela. 3akon coxpanenus umnyivca. VIaMepeHne uMIyiibca Teja 1o TOpPMO3HOMY IyTH. MI3MepeHHe CHIlbl TSTH,
CKOpPOCTH MOJEIN 3J'leKTp0MO6I/IJ'[H 1 MOITHOCTH CHUIJIbI TAT'U. CpaBHeHI/Ie U3MCHCHMA UMITyJIbCa TE€J1a C UMIIYJIbCOM CHUJIBIL.
HccnenoBaHue COXpaHEHUs] UMITYJIbCA NIPU YIIPYTOM B3aUMOJACHCTBUK. Peaxmugnoe 0gucenue. MOMEHT UMITYJIbCa
MaTepHaibHOM Touku. [IpeacraBieHne o COXpaHEHHH MOMEHTA UMITYJIbCA B IICHTPAIBHBIX MOJIAX. Paboma cunvl Ha Maiom u Ha
KoHeuHom nepemeujeruu. OnpeneneHue padboThl CHIIBI TPSHUS TPU IBHKCHUH TeJa M0 HAKJIOHHOM IIocKocTH. I paguueckoe
npedcmasienue pabomwl cunvl. Mownocms cunvl. Kunemuyeckas snepeusi mamepuaivhoi moyku. Teopema 00 U3MEHEHUT
KHHETHYCCKON SHEPTUH MaTepUATbHON TOYKH. V3MepeHre KHHETHISCKON SHESPTHH TeJla 10 TOPMO3HOMY ITYTH.
[oTeH1ManbHBIC W HETIOTCHIIUATBHBIC CHJIBL.




IHomenyuanvnas suepeus. I[lomenyuanvnas sHepeus ynpyeo oOepopmupogannoi npyxcunsl. CpaBHEHHE H3MEHECHUS
MOTEHIMAIbHON SHEPTHU MPYKHHBI ¢ pPab0TO# cuibl TpeHus. [loTeHIManbpHas SHEPTHs Tena B OAHOPOIHOM I'PaBUTALIMOHHOM
none. I[lorennuanpHas sHEpPTUs Tejla B TPABUTALIMOHHOM T0JIE OAHOPOAHOTO Iapa (BHYTpH U BHE mapa). Bropas kocMudeckast
ckopocTb. TpeThst KocMudeckast CKOpocTh. CBsi3b paOOTBI HEMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOW SHEPrHu
CHCTEMBI TelI. 3aKOH COXPAHCHNS MEXaHWIECKOHW SHEPTHH. YIPYrHe U HEYNpPYyTHe CTOJIKHOBEHUS. Y paBHeHHE bepHymmm ams
UeaTbHOM JKUAKOCTH Kak CIEJCTBHE 3aKOHA COXPAHEHUS MEXaHHMUECKOW OSHepruu. TeXHUYeckue YyCTpOoHCTBa H
TEXHOJIOTHUECKHE IPOLIECCHI: ABHKEHUE pakeT, BOJOMET, KONEp, NMPYKUHHBIA MTUCTOJET, TUPOCKOI, (PUIypHOE KaTaHUE Ha
KOHBKaXx.

Monexynapuasn @usuxa u mepmoounamuxa. OCHOBbL MONEKYAAPHO-KUHemuyeckou meopuu. OcHOGHblIE NONONCEHUA
monexyasapro-kunemuuecxkou meopuu (MKT), ux onvimnoe obocnosanue. Jupdysusa. Bpoynosckoe osudsicenue. Xapaxmep
osudiceHus u 83aumodelicmsusn yacmuy eeujecmsd. Mooenu cmpoenus 2a3o8, jxruokocmeli u meépovix men u 00bACHEeHUe
ceolicms sewecmsa Ha ocrHose 3mux moodenell. Macca U pa3Mepsl Molniekyn (atomoB). KommuectBo BemmectBa. [locTosHHAS
Asoragnpo. TemoBoe paBHOBecue. VccienoBanue mMpomecca yCTaHOBJICHHS TETIIOBOTO PABHOBECHS IIPU TEINIOOOMEHE MEXIY
ropsiael U X0JI0AHOM BoIoH. Temnepamypa u cnocobwl eé usmepenus. lllkana remnepatyp Llenscust. Moodenws uoeanvroeo 2asa 6
MONEKYIAPHO-KUHEINUYECKOU MeOpUU. 4aCmuybl 2a3a OBUICYMCS XAOMUYECKU U He 63AUMOOeUCmEYIom Opy2 ¢ OpyeoM.
Tazoevie 3axonvi. YpaBHeHne Menneneea-Knaneiipona. [IpoBepka ypaBHeHHs! cocTosiHUS. AOCONIOTHas TeMmeparypa
(ukana Temneparyp KenbBuna). 3akoH JlansToHa. M30npoyeccol 6 udeanbHom 2aze ¢ NOCMOSHHbLIM KOIUYECTBOM Beujecmad.
I'paguueckoe npedcmaenenue uzonpoyeccos: uzomepma, u3oxopa, uzodapa. VIzydeHne H30TEPMHUYECKOr0 Mpolecca
(peKOMEHJJOBAaHO UCIIONb30BaHUE LU(POBOH Jlaboparopun). M3yueHue wnzoxopHoro mnpouecca. M3ydenue u300apHOTO
nporecca. CBs3p MeXAy JaBJIEHHEM U CpeIHEeH KMHeTHYECKON 3Hepruel MOCTYNaTeIhbHOI0 TEIUIOBOIO JABMKEHUS MOJEKYI
UJleabHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJEKYJSPHO-KHHETHYECKOM TEOpHH HaeanbHOro rasza). CBsa3p aOCOMIOTHOU
TeMITepaTypbl TEPMOJIMHAMHUUYECKOI CHCTEMBI CO CpeTHEH KHHETHIECKOH SHEPTHel MOCTYNAaTEILHOTO TETIIOBOTO JIBIKCHNUS €€
YJacTHL. TeXHWYEeCKHe yCTPOMCTBA M TEXHOJOTHUYECKHE IIPOIECCHI: TEPMOMETP, OapoMeTp, MOIydeHHEe HaHOMaTepHaloB.
Tepmoounamuxa. Tennosvle mawunsl. Tepmommnammdeckas (TJ]) cumctema. 3amaHue BHEIIHUX —YCIOBHUH LI
TEepMOIMHAMUYECKON CUCTEMBbI. BHelHne 1 BHyTpeHHNE napaMeTpsl. [lapamMeTpsl TepMOIMHAMHYIECKOW CHCTEMBI KaK CpETHHE
3HA4YeHUs BEJIMYMH, OMNMCBHIBAIOIIUX €€ COCTOSHHE Ha MMKpPOCKOIHMUYECKOM ypoBHe. HynmeBoe Hauyamo TepMOIMHAMUKH.
CaMmomnpoun3BoyIbHas penakcays TepMOJMHAMUYECKOM CHCTeMBl K TEIUIOBOMY paBHOBECHIO. Mojenb HIEaIbHOTO rasa B
TepMOJIMHAMUKE - CHUCTeMa YpaBHEHMIi: ypaBHeHHEe MeHeneeBa-Kianelipona u BbIpakeHUE Al BHYTPEHHEH JHEpPTrHH.
YcnoBus NPUMEHUMOCTH 3TOM MOJIENH: HU3Kasg KOHIIGHTPALU YacTHII, BEICOKHE TeMIlepaTypsl. BeipaxkeHue 1 BHyTpeHHEH
SHEPrMH OJHOATOMHOTO HJeaNbHOro rasa. KBasucratndyeckue M HECTaTHYECKHE TMpOIecChl. OlleMeHTapHas paboTa B
TepMoauHaMuKke. Beramcnenue paboTel mo rpaduky mpomecca Ha pV-mumarpamme. Tennonepedaua Kax cnocod umeHeHusl
BHYmMpenHell JHepauy mepMoOUHAMUYECKOU cucmembl be3 cosepuenusn pabomei. Koneexyus, menionpoeoonocms, usnyuenue.
Konuuecmso mennomul. Tennoémrxocmv mena. YIenbHass M MOJISIpHas TEIUIOEMKOCTH BellecTBAa. V3MepeHHe yIenbHOU
TermoéMKocTH. YpaBHeHne Maii epa. Yoenvnas mennoma ceopanus monausa. Pacuém xoauuecmea menniomei npu
mennonepedaye. VccnemoBanue mpoliecca OCThIBaHMS BemiectBa. [lowsmue 06 aduabamuom npoyecce. HccnepmoBanue
agnabaTtHoOTO Tiporiecca. [lepswiii 3akon mepmoounamuxu. Buympenuss suepeus. KonmdecTBo TEIUIOTH B pabOTa KaKk MEpHI
W3MEHEHUS BHYTPEHHEW JHEPIUH TEepMOAWHAMHMYECKOH CHCTeMBbl. BTOpoil 3akOH TEpMOIMHAMUKH JJISI PaBHOBECHBIX
MPOIIECCOB: Yepe3 3aJaHHOE PABHOBECHOE COCTOSHHE TEPMOJUHAMHYECKOH CHCTEMBI NMPOXOIWT €IUHCTBEHHas aauabara.
AbGcomoTHas TeMrneparypa. BTopoii 3akoH TepMOANHAMUKH 711 HEPABHOBECHBIX MTPOIIECCOB: HEBO3ZMOXKHO MEpeaaTh TEIUIOTY
oT Ooslee XoJOAHOTO Teya K Oojyee HarperoMmy 6e3 kxommercarun (Kmaysmyc). HeoOpaTuMOCTh HPHUPOIHBIX ITPOIECCOB.
IHpunyuner Oeticmeuss mennogvix mawutn. KIIJ[. Maxcumanonoe s3unauenue KIIJ[. Luxn Kapno. DKoJOrHYecKWe acHeKTHI
UCIIONIb30BaHMsl TEIUIOBBIX JBHrareneil. TermioBoe 3arpsi3sHEHHE OKpyXaromeid cpeapl. TexHHYeckne ycTpoicTBa U
TEXHOJIOTHYECKHE TPOLECCHI: XOJOAMIBHUK, KOHIUIMOHED, NU3EIbHBIH M KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOuHa,
MOJTyYeHHE CBEPXHU3KUX TEMIIEpaTyp, yTHIU3anus "TEIUIOBBIX'" OTXOAOB C HUCIIOJIb30BAHHEM TEIIOBOTO HAcOCa, YTHIN3ALNs
OMOOPraHMYECKOTO TOIUINBA JUIS BHIPAOOTKH "TEIUIOBOH" M 3JIEKTPO3HEPTHU. Aepecammuvie cocmoanus eewecmsa. Dazogule
nepexoout. Ilapoobpazosanue u konoencayus. Hcnapenue u xuneuue. VI3ydeHne B3aUMOCBS3H SHEPTUH MEXMOJIEKYJIIPHOTO
B3aUMOJICHICTBAS W TEMIepaTypbl KHICHUS >KHAIKOCTEH. Yoenonas mennoma napoobpazoeanusn. Hacviwennvie u
HeHacwlujeHHble napwvl. VI3ydeHne CBOWCTB HACBHIIICHHBIX MapoB. V3yueHWe 3aKOHOMEPHOCTEH WCIapeHHs KHUIKOCTEH.
KauecTBeHHast 3aBUCUMOCTh IIOTHOCTH W JIAaBJICHHS HACBHIIICHHOTO Iapa OT TeMIepaTypsl, HX HE3aBUCHMOCTH OT 00BEMa
HACBHIIIEHHOTO Tapa. 3aBHCUMOCTh TEMIIEPaTyphl KUIICHHUS OT JAaBIICHUS B KUAKOCTH. Biasxcrocms 6030yxa. Abcontomuas u
OmHOCUmMenbHas 61adcHOCMb. VI3MepeHne abCcOIOTHON BIaKHOCTH BO3/lyXa M OI[EHKa Macchl apoB B IIOMEIIEHHU. T6épooe
meno. Kpucmannuueckue u amopgnuvie mena. Anuzomponus ceoticmg kpucmainos. Ilnasnenue u kpucmaninusayus. Yoenvnas
menioma niaeienus. VI3MepeHHe yIeNbHOM TEIIoTHl IuiaBieHus Jbfa. Cyoaumayus. [eopmayuu meépdozo mena.
Pacmsiicenue u cocamue. ViccnenoBanue 3aBUCUMOCTH AiehopManiiy pe3sMHOBOro o0pasia OT NMPHUIOKEHHOW K HEMY CHUIIBL.
Cosue. Mooyaw IOnza. N3mepenne monynst YOura. [lpeden ynpyeux degopmayuii. Tennosoe pacwupenue dcuokocmei u
meépovix mej, 00vEMHOe U JUHeliHoe pacuupenue. AHTAPMOHU3M TEIUIOBBIX KOJEOAHWH YacTHIl BEIIECTBA KaK MPUIMHA
TEIUIOBOTO PACIIMPEHUs Tel (Ha KaYeCTBEHHOM yPOBHE).




IIpeoOpazoBanne 3Hepruu B (DA30BBIX MeEpexolax. Ypaenenue mennogozo bananca. Ilosepxnocmuoe namsicenue.
Koagpduyuenm nosepxnocmnozo namsadxcenus. W3mepenne kod(p(uUIHMEHTa MOBEPXHOCTHOTO HATSOKEHWA. Kanunnapuvie
seneHus. JlaBineHWEe TOJA HWCKPUBJIEHHOW TOBEPXHOCTHIO KuAkocTu. Popmyna Jlammaca. TexHuUeckue yCTpOWCTBA H
TEXHOJIOTHYECKHE TIPOLIECCHI: JKUIKNE KPUCTAILIBI, COBPEMEHHBIE MATCPHAIIBI.

Dnexmpoounamura. Inexmpuueckoe noe. DneKmpusayus mei u e€ npoasienus. Inekmpuieckuil 3apsa0. [ea suoa
INIeKMPU4eckux 3apsaoos. IIpoeoonuKu, OuINEKMpuKy U NOIYNPOSOOHUKU. DNeMeHMApHbIll dNeKMPUUecKull 3apsao. 3aKoH
coxpanenus saeKkmpuyeckozo 3apaoa. Bsaumooeicmesue 3apsooe. OLeHKa CUIT B3aUMOJICHCTBHS 3apsSDKEHHBIX Tell. Toueunvle
3apa0vi. 3axon Kynona. dnexmpuueckoe none. Ezo Oeticmeue na snekmpuueckue 3apaovl. Hanpaxcénnocms a1eKmpuieckozo
noas. [IpoOHbI 3apsin. JIuHUM HanpsHKEHHOCTH AeKTpudeckoro noisi. OHopogHOE AnekTpuyeckoe noe. [loTeHnnanbHoCTh
3MEKTPOCTATUYECKOT0 MoJsl. PasHOCTh moTeHIManoB 1 HanpsbkeHue. [loTeHuanbHast 3Heprus 3apsijia B 31eKTPOCTaTUIECKOM
none. IloTeHmman anekrpoctaTHdeckoro 1mois. CBs3p  HAaNpsHKEHHOCTH MO WM PasHOCTH  HOTCHIHANOB IS
3JIEKTPOCTATHYECKOTO MO (KaK OAHOPOIAHOTO, TaK M HEOAHOPOAHOTO). [IpHHIINT cyneprno3uuuy 3IeKTpHIecKuX nosuei. [lome
TouedHoro 3apsiga. [lome paBHOMepHO 3apshkeHHOW ceprl. [lone paBHOMEpHO 3apspkeHHOTO MO 00BEMY miapa. [lome
PaBHOMEPHO 3apsDKEHHON OECKOHEYHOW IIOCKOCTH. KapTHHBI MHHWN HANPSHKEHHOCTH 3THUX TOJNEH M AKBHUIOTCHIHATHHBIX
noBepxHocTed. I[IpOBOOHUMKKM B 3JIEKTPOCTATUUECKOM IOJ€. YCIOBUE paBHOBECUS 3apsanoB. [ludnexkTpuku B
INEKTPOCTATUUECKOM ToJIe. [IuasieKTpruuecKas IPOHULIAEMOCTh BelecTBa. Konoencamop. DnekmpoEmMKocmb KOHOEHCamopa.
Onekmpoémxocmy naockoz2o konoencamopa. llapannenvroe coedunenue xondencamopos. Ilociedosamenvroe coedunenue
KOHOeHCcamopos. Dnepaus 3apsaicenno2o kondencamopa. HabnroieHne npeBpalleHns JHEPriy 3apsHKEHHOT0 KOHAEGHCaTopa B
SHEPIuIo M3JIy4yeHUs cBeTonuoa. M3ydeHne npoTekaHus TokKa B LEMH, cojiepxalieil koHaeHcaTop. Pacnpenenenue pasHoCTH
MOTEHIMAIOB (HANPsDKEHMs) IPU IOCNE0BAaTeIbHOM COEIUHEHHH KOHAEHCATopoB. lcciemoBaHue paspsiia KOHIEHcaTopa
yepe3 pe3nucTop. JIBmkeHHWe 3apsDKCHHOHW YacTHIBI B OJHOPOJHOM OBIICKTPHYECKOM Iosie. TexXHWYeckue yCTpoiicTBa u
TEXHOJIOTHYECKHE IIPOIECCHI: AJIEKTPOCKOI, 3JICKTPOMETP, 3JIEKTPOCTATHUECKas 3aIlWTa, 3a3€MJICHHE JJIEKTPONpHOOpOB,
KOHIIeHCcaTopsl, TeHepaTop Ban me I'paada. Ilocmosnnweiii anexkmpuyeckuti mox. Cuna moka. Ilocmosanneiti mok. Yciosus
CYWecmeo8anst NOCMOAHHO20 dieKkmpuyecko2o moka. Mcmounuku moka. Hanpsascenue u 3/C. 3axon Oma Ona yuacmka
yenu. ViccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA OT HAIIPSHKCHUS JUIS JIAMITBI HaKaJWBAaHUS. YBEIMUCHUE MPEAeiIa U3MEPeHUS
amriepmeTpa (BOJIbTMETpPA). Drexmpuieckoe conpomusietue. 3aUcumocms CONPOMuUBIEeHUss 00OHOPOOHO020 NPOBOOHUKA OM €20
ONUHBL U NAOWAOU NONEepeuHo20 ceyeHus. YoenvHoe conpomusnenue eeujecmed. VI3MepeHHE YAEIBHOTO CONPOTHUBICHUS
MPOBOJTHUKOB. [locredosamenvioe, napannenvbHoe, cmewanHoe coeounenue npogooHuxos. lccienoBaHne CMENIaHHOTO
COE/IMHEHUsI PEe3UCTOPOB. Pacuém pazeemenéunvix anexmpuueckux yeneil. Ipasuna Kupxeogha. Paboma snexmpuueckozo
moxka. 3axon [icoyna-Jlenya. Mownocms snekmpuieckozo moka. Tennoeas mownocme, evioensemasn na pesucmope. 34C u
B8HYMpeHHee conpomugieHue ucmoynuxka moxa. 3akon Oma ons noanou (3amxkHymott) snekmpuyeckou yenu. Iamepernue 31C u
BHYTPEHHETO COIPOTHBIICHHUS UCTOYHNKA TOKa. MccnenoBanue 3aBucumoct /] C rajapBaHHUECKOTO 3JIEMEHTa OT BPEMEHH IPH
KOPOTKOM 3aMbIKaHUH. VIccienoBaHHe pa3HOCTH IOTEHIMAIOB MEXKAY MOJIOCAaMHM MCTOYHMKA TOKA OT CHJIBI TOKAa B IICHH.
Mownocms ucmounuxa moxa. VlccienoBanue 3aBHCMMOCTH TOJIE3HON MOIIHOCTH MCTOYHHKA TOKa OT CHJIBI TOKa. Kopomkoe
samvikanue. KOHIEHCATOP B IIENH IOCTOSIHHOTO TOKa. TeXHHMYECKHEe yCTPOWCTBA M TEXHOJIOTHYECKHE MPOIECCHI: aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUNK IICKTPUUECKON 3HEPTHH. TOKU 8 pazIuyHbIX cpedax. DNeKmpuieckdas npo8ooUMOCHb PA3TUYHBIX
eeujecme. INeKmpoHHAs NPOBOOUMOCb MEEPOLIX MEMANN08. 3a8UCUMOCIb CONPOMUGIEHUS MEMAIO8 Ol MeMNepamypbi.
Ceepxnposooumocmsb. DNEKTPUUECKUN TOK B Bakyyme. CBOWCTBa AJIEKTPOHHBIX MydkoB. [TomynpoBoanuku. CoOCTBEHHAS H
MPHUMECHAs IPOBOAMMOCTB TOITYIPOBOAHUKOB. CBOMCTBA P-N-niepexoma. I1oaynpoBoHUKOBEIE TPHOOPEL. DIEKTPHUECKUH TOK
B DJIEKTPOJUTAX. OJEKTPOJHUTHYECKAs IUCCONMANusi. OJekTponn3. 3akoHel Dapanes nns snextponusza. HaGmromeHnue
JNIEKTPOIN3a. DNEKTPUYECKHH TOK B Tra3ax. lI3mepeHue 3apsja OJHOBAJICHTHOTO HOHA. lcciemoBaHue 3aBHCHMOCTH
COIPOTHUBJICHHSI TEPMOPE3UCTOPA OT TeMreparypbl. CHATHE BOJIBT-aMIIEPHON XapaKTepUCTHKH auoaa. CaMOoCTOSATEIbHBIN 1
HECaMOCTOSITENIbHBIN pa3psia. PasnuuHble THUIBI caMOCTOsTENbHOTO paspsana. Monaus. [Inasma. TexHuueckue ycTpoicTBa U
MPaKTHYECKOE MPUMEHEHHE: Ta30pa3psAHbIe JIAMITBI, 3JIEKTPOHHO-IIydeBass TpyOKa, MOIYNPOBOJHHKOBBIC IPHOOPHL: ITHOJ,
TpaH3UCTOpP, (POTOIAMOI, CBETOAMO, TAIbBAHNKA, paQUHUPOBAHNE MEAH, BHIIIIABKA AJIIOMHHUS, SJIEKTPOHHAS MUKPOCKOIHSL.
Onexmpoounamuxa. Bzaumodeiicmeue nOCMOAHHbIX MASHUMOG U NPOGOOHUKOE C mMoKoM. Maenumnoe none. Bexmop
Maenumuou uHOykyuu. Ilpumyun cynepnosuyuu macHumuelX nojei. JIMHAW MarHUTHOM WHAYKOWW. MarHuTHOE IOJie
MPOBOJHHKA C TOKOM (TIPSIMOTO NPOBOJHUKA, KATYIIKA M KPYrOBOrO BUTKa). MccienoBanne MarHUTHOTO ITOJIST TIOCTOSIHHBIX
MarauToB. OnsIT Dpcrena. Cuna Amnepa, eé nanpasnenue u Mooye. ViccnenoBanue AeHCTBUS HOCTOSHHOTO MarHUTA HA PAMKY
¢ TokoM. M3mepenne cuisl Amnepa. M3ydenne 3aBHCUMOCTH CHIIBI AMIIEpa OT CHJiIbl Toka. OmpeaeneHine MarHuTHOW HHIYKIIUT
Ha OcHOBe m3MepeHHs cuibl Amnepa. Cuna Jlopenya, eé manpasnenue u moOyib. [IBHXKEHUE 3apsHKEHHOM YacTHIBI B
OJTHOPOJHOM MarHuTHOM mosie. Pabora cunbl JlopeHna. MarnutHoe mnone B BemiecTBe. (DeppomarHeTwkw, Iapa- |
nuamarHeTuku. VccnenoBaHue CBOMCTB (eppomarHeTHKOB. TeXHHYECKHE YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI:
NPUMEHEHHE TIOCTOSHHBIX MAarHWTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTHMETP, JJIEKTpOJABHraresib SIkoOHM, ycKOpHUTenn
3JIEMEHTAPHBIX YacTHI. DJIEKTPOMAarHWTHAs WHAYKUUA. Aenenue diekmpomacHumHuot unoykyuu. ViccienoBaHHE SBICHUS
3JIeKTpOMarHuTHOHM MHAYKIHH. [loTok BekTopa MarHuTHOHN MHAYKIHH. D/]C nHAYKINHU. 3aKOH 3JIEKTPOMArHUTHOW HHIYKINN
®Dapanes. BuxpeBoe anekTprueckoe mosie.




OmnpeneneHne MHAYKOMH BUXPEBOro MarHUTHOro mosss. Tokm ®Dyko. OJIC MHAYKOIMH B NIPOBOAHUKE, ABHXKYIIEMCS B
OJHOPOIHOM MarHuTHOM mone. IIpasuno Jlenna. Huoykmuenocmes. Kamywxa undykmusnocmu 8 yenu nOCMOSHHO20 MOKA.
SIBnenune camonnaykuuu. Mccnenosanune sapienus camonHaykiuu. 3IC caMOMHAYKIMH. DHEPT sl MATHUTHOTO TIOJIS KATYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE nose. TeXHUIeCKHe yCTPOUCTBA M TEXHOJIOTMIECKUE IIPOLIECCH: HHAYKIIMOHHAS [IeUb, COJICHOH],
3aIIKTa OT 3JIECKTPU3ALMHY TEN PHU JBIKCHUH B MarHUTHOM 11oj1e 3emui. COOpKa MOJIENN 3IeKTPOMarHUTHOTO TeHEpaTopa.

Konebanus u sonnvl. Mexanuuecxue xonebanus. Konebamenvnaa cucmema. Ceoboonvie xonedbanus. I apmonuyeckue
Konebanus. KuHemaTndeckoe W JMHAMHUYECKOE ONMCaHWe. l3MepeHue meprona CBOOOAHBIX KOJEOAHWH HUTSIHOTO H
NPY>XKHHHOTO MasTHUKOB. DHEPreTHYecKOe ONUCaHKe (3aKOH COXpaHEHHsS] MEXaHM4YecKoil sHepruu). BrIBoa AMHAMHUYECKOTO
OIMMCaHMs TAPMOHUUYECKHUX KOJIeOaHNH N3 UX DHEPIeTUUECKOT0 U KHHEMAaTHIEeCKOTO OIMCaHus. Amnaumyoa u ghaza korebanuil.
CBs13b aMIUTUTY bl KOJIEOaHUIT NCXOJHOM BEIMUUHBI C aMILTUTYJaMU KOJleOaHuii eé CKOpocTH U yckopeHus. [lepruon u yactoTa
konebannii. [lepron Manbix cBOOOTHBIX KOJIEOaHUH MaTEMaTHYECKOTO MasTHUKA. V3yueHne IBIKECHUS HUTSHOTO MasTHHKA.
[lepron cBOOOAHBIX KOJeOaHWH MPYKUHHOTO MasTHHKA. [Ipeobpa3oBaHme >HEPTHH B MPYKUHHOM MasTHHKE. [loHATHE O
3aTyXalMuX KonebaHusX. BeiHyxaeHHble KoneOanus. M3ydeHne 3aKOHOB JIBIDKCHMS Tela B X0J€ KoJIeOaHMH Ha ympyrom
noasece. MccrnenoBanue yOBIBaHWS aMIUIMTYIBl 3aTyXaloIuX KosnebaHuid. lccnenoBaHWe BBIHYKACHHBIX KOJICOAHHH.
Pesonanc. PezonancHas kpuBasi. BiusHue 3aTyxXaHus Ha BAI Pe30HAHCHON KpUBOH. ABTOKONeOanus. TeXxHnieckne yCTporncTBa
Y TEXHOJIOTHYECKHUE ITPOIIECCH: METPOHOM, Yachl, Ka4yeiH, My3bIKaIbHbIE HHCTPYMEHTBI, ceiicMorpad. JiekmpomazHumHule
konebanus. Konebamenvnwiii konmyp. C600600Hble 21eKMpoMazHUmMHble KONebanus 8 uoeanbHoM KonebamenbHoOM KOHmype.
HccnenoBaHue mepeMEHHOTO TOKa 4epe3 IOCIENOBATEeNIbHO COSAMHEHHBIE KOHIEHCATOp, KAaTylIKy U pesuctop. dopmyna
Tomcona. CBsi3b aMIUIUTYABI 3apsijia KOHAEGHCATOPA C aMILIMTYOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYpeE. 3aKOH COXPaHEeHUs
SHEPrUM B HACAITLHOM KoOJeOaTeJbHOM KOHType. 3arTyxamollue OJJIEKTPOMAarHuTHble KojeOaHus. BbIHYXIeHHbIE
3JIEKTPOMAarHUTHBIC KoseOanus. [lepemennviti mox. Mowrnocms nepemennozo moka. AMIUINTYIHOE U IEHCTBYIOIIEE 3HAUCHHUE
CHIIBI TOKa W HANpsDKEHWS MPH pasludHON (popMe 3aBUCHMOCTH NEPEMEHHOTO TOKa OT BpeMeHH. CHHYCOMAATbHBIN
NepeMEeHHBIH TOK. Pe3ncTop, KOHJeHCaTop M KaTyIIKa HHIAYKTUBHOCTH B IIENH CHHYCOUAAIBHOTO IEPEMEHHOT0 TOKa. Pe3oHanc
mokoe. HabmoneHne >1MeKTpOMarHuTHOTO pe3oHaHca. Peszounanc nanpasxcenuti. Moeanvnwiti mpancgopmamop. U3ydenue
Tpancopmaropa.  [Ipoussodocmeo, nepedauwa u nompebreHue INEKMPUHEcKol IHepeuy. IKOIOTHIECKHE PHUCKH IIPH
MPOM3BOJCTBE AJIEKTpOo3Hepruu. KynbTypa HCHOIB30BaHUS 3JIEKTPOIHEPTHH B TOBCETHEBHON JKU3HHU. TexHHuUecKkue
YCTPONCTBA M TEXHOJIOTHUECKUE MPOIECCHl: AIEKTPUIECKUN 3BOHOK, FeHepaTop MEepeMEeHHOro TOKa, JMHUHU 3JeKTpoIepeaay.
HccnenoBanne paboOThl MCTOYHMKOB CBETAa B IENU INEPEMEHHOrO TOKAa. MeXaHMYeCKHe U 3JIEKTPOMAarHUTHBIC BOJIHBL
Mexanuueckue 6oamvl, ycnosus ux pacnpocmpanenus. Ilonepeunvie u npooonvuvie 6onmvl. Ilepuod, ckopocmo
[pacnpocmpanenus u onuna eoanvl. Ceolicmea Mexanuieckux 60aH: ompasicenue, npeiomienue, unmepghepenyus u OuPpaxyus.
38yk. Cxopocts 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa. lllymoBoe 3arps3HeHue okpysKaromme cpensl. M3ydenne
IapaMeTpoB 3BYKOBO BOJIHBL.  M3ydeHne pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE. DJIEKTPOMAarHUTHbIE
BOJIHBL. YCIIOBUSI M3JIy4EHHUS DJIEKTPOMATHWTHBIX BOJH. B3anMHas opHeHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.
CBoJiCTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IpEeIOMIICHWe, TMoispu3anus, uHrepdepeHuus u audpaxoums. Ilkama
3JIEKTPOMAarHUTHBIX BOJH. [Ipumenenue s1eKmpomMacHumHbIX 6011 6 mexuuke u ovimy. IIpunyunst paouocessu u menesuoeHusl.
Paouonoxayus. DneKTpOMarHUTHOE 3arps3HEHHE OKpyXamoomeil cpenpl. TexHHUECKHEe YCTPOWCTBA M INPAKTHUECKOE
NPUMEHEHHE: MY3bIKaJbHbIe MHCTPYMEHTBI, pajap, paadonpUEMHHK, TeleBU30p, aHTeHHa, tenedon, CBY-neub,
YIBTPa3BYKOBasi AMArHOCTUKA B TEXHHKE W MemuiuHe. Ontuka. [Ipsmonunetinoe pacnpocmpanenue céema 8 00HOPOOHOU
cpeoe. JIyy ceema. Toueunwviii ucmounux ceema. Ompasicenue ceema. 3axonvl ompasxcenus ceema. IlocTpoeHne n300paxeHIH B
miockoM 3epkanie. Cdepudeckue 3epkana. [Ipenomnenue ceema. 3axouvl nperomieHus céema. AOCOTIOTHBIA TOKa3aTelb
npesnomieHns. OTHOCHTENbHBIA MMOKa3aTeNlb HpesloMileHus. V3MepeHne mokasaTeist MpenoMsieHHs: crekia. IlocTostHCTBO
YacTOTHl CBETa M COOTHOMICHHE IJIMH BOJH IIPU IEPEX0Je MOHOXPOMAaTHYECKOrO CBETa 4Yepe3 TIpaHMIy pasziena IBYX
ontudeckux cpen. Xox sydeir B mpusme. Hducrmepcus cBera. CioxHbIA coctaB Oemoro cBera. L[ser. [lomHOe BHyTpeHHee
orpaxenue. [IpenenpHBII yroy mojHOro BHYTpeHHEro orpaxenus. CoOuparomye u paccenBaroliie JUH3bL. TOHKas JIMH3a.
dokycHOE pacCTOsTHNE U ONTHYECKAs CHJIa TOHKOH JIMH3BI. 3aBUCHMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOW cheprniecKoi JIMH3EI
OT €€ reOMETpPUH U OTHOCHUTEIBHOIO IoKasareis npenomieHus. PopMmyiia TOHKON JMH3bL MccienoBaHue 3aBHCHMOCTH
(hOKyCHOTO paccTOSIHHS OT BEIIECTBa (Ha IMpUMepe KUAKHUX JHH3). VI3MepeHne (OKyCHOT'O pacCTOSIHUS PAaCcCEHUBAIOIINX JIMH3.
YBenudeHne, 1aBaeMoe JTHH30U. X0/ JIyda, MPOIIEAIIEro JIMH3Y 0T TPOU3BOIBHEIM YIJIOM K €€ TJIaBHOH ONTHYECKOW OCH.
ITocTpoenne n300paXkeHUI TOUKN W OTpE3Ka MPSMOM B COOMPAIONINX U PacCEeUBAIONIUX JIMH3aX U UX cucTemax. [lomydenne
n300paKeHNS B CHCTEME M3 IUIOCKOTO 3epKayia M JUH3EL. [lomydeHne m300pakeHns B cHUCTeMe M3 ABYX JHMH3. Onmuueckue
npubopul. Paspemaromas criocooHocTh. ['1a3 kak ontudeckast cucrema. [Ipenensl MpUMEHUMOCTH T€OMETPHYECKOH OITHKH.
KoHcTpynpoBaHue TeIecKOmMuecKix cucTeM. BoisHoBast ontrka. MHTepdepenmys ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJIOAEHNs] MAaKCHMYMOB ¥ MHHUMYMOB B MHTEp(EPEHIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX MCTOYHHKOB. [Ipumepsl
KJIaCCHYECKUX MHTEp(EPEeHIMOHHBIX cXeM. V3yueHne uHTepepeHuy J1a3epHOTro M3Iy4YeHUs Ha JBYX mensx. Judpaxims
csera. JlndpakuuoHHas peméTka. Y ciioBre HabII0ICHNS TIIaBHBIX MAKCHMYMOB TIPH MaJICHU MOHOXPOMAaTHYECKOTO CBETa Ha
TudpaknuoHHy0 pemérky. Habmonerne n ncciegoBanue Ou(ppakioHHOTO CrieKTpa. M3MepeHne JIMHBI CBETOBOW BOJIHEI.
[omyuenne ciekTpa U3Ty4eHHs CBETOANO/1a TIPH MIOMOIIH AU(PAKIIHOHHON PEIETKH.




TTonsipuzanus cBeta. M3yueHue moysipru3anny CBETa, OTPaXEHHOTO OT MOBEPXHOCTH AMIJIeKTpuka. Habmronenne nudpakmmm,
UHTEp(EPEHINH U TOIIPU3ALNH CBETA. TEXHWYECKHE YCTPOWCTBA M TEXHOJOTMYECKHE IPOILECCHI: OYKH, JIyNa, MEPUCKOIL,
(oToanmapaT, MHKPOCKOII, IIPOEKIIMOHHBIN amlmapaT, MPOCBETICHIE ONTHKY, BOJIOKOHHAS ONTHKA, TU(paKINOHHAs peImETKa.
Habmonerune mucniepcun.

OCHOBBI crieuagbHONH TEOPHH OTHOCUTEIBHOCTH. ['paHMIIbI IPUMEHUMOCTH KlacCHYecKoM MexaHUKH. IlocTymaTsl
CrelUaJIbHOW TeopuH OTHOcHTeNbHOCTH. [IpocTpaHcTBeHHO-BpeMeHHOW wuHTepBan. IIpeoOpasoBanust Jlopenna. YcioBue
npuYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe[JIEHHE BPEMEHH U COKpAIlleHHE UIMHBI. DHEPrus U HUMIYJbC
penaTuBUCTCKOM yacTulbl. CBsI3b Macchl C 3HEPTUEH U UMIYIbCOM PEIATUBUCTCKON YacTHILbI. DHeprus nokos. TexHudeckue
YCTPONCTBA M TEXHOJIOTUYECKHE IPOLECCHI: CITyTHUKOBBIE NMPUEMHUKH, YCKOPHUTENIM 3apspKeHHBIX udacTull. OmpeneneHue
UMITyJIbCa ¥ SHEPTHH PEJIITUBUCTCKUX YacTHI] (10 GoTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Ksanroas ¢puznka. KopmyckymspHo-BoIHOBOH qyanm3M. PaBHOBeCHOE TEIUIOBOE M3ITydeHHE (M3ITydeHre abCOIIOTHO
yépHoro Temna). 3akoH cMmemieHnss Buna. 'mmotesa [Tmanka o kBanTax. @OTOHBEL. DHEprus u UMIyNbe GoToHa. DoTodddekT.
Onpbitel A.I. CromeroBa. 3akoHbl (oTodddexrta. YpaBHeHume OWHmTeiHa a1 (oTtodddexra. "KpacHas rpanmma”
tdoroaddexra. JlaBnenne cpera (B 4aCTHOCTH, JABJICHHE CBETAa Ha aOCONIOTHO IMOTIIOIMIAIONIYI0 M aOCOIIOTHO OTPa)KaroIIyIo
noBepxHocTh). OmnbiThl [1.H. Jlebenesa. BonnoBkie cBoiicTBa uactui. Bomnusl ae bpoitns. nuna Bonusl ne bpoiins u pazmepsl
00J1acTy JIOKaJIU3aliK JBIKYIIeics yacTuibl. KoprnycKysipHO-BOTHOBOI nyanusM. Jludpaxuus seKTpoHOB Ha KpHCTa/LIaX.
Cneunduka usmepenuit B mukpomupe. CoorHomeHus HeompenenéHHocred ['elizeHOepra. TexHuyeckue ycTpoicTBa M
TEXHOJIOTHYECKHE IPOIECCHl: CIEKTPOMETp, (OTOINEMEHT, (OTOAATYUK, TYHHENIBHBI MHKPOCKOII, COJIHeuHas Oatapes,
ceeroquon. HMccnenoBanue dotopesuctopa. M3mepenune mnoctosHHoN Ilnanka Ha ocHOBe wuccienoBanus ¢orodddekra.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOAMOA OT HampsuKeHUs. Dusuka amoma. Onvimbl O UCCIEO08ANHUIO
cmpoenus amoma. Inanemapnas mooens amoma Pesepgpopoa. [locmynamer Bopa. W3mydenne u nornomenne GOTOHOB MPH
HEpeXo/ie aToMa C OJHOTO YpPOBHsA JHEPrHMM Ha Ipyroil. Buasl cnexkrpoB. CHEKTp ypOBHEH 3HEpPruM aToMa BOAOPOJA.
Habmonenne nuneityaroro crekrpa. VccnenqoBanue criekTpa pa3pekeHHOT0 aTOMapHOTO BOJOPO/ia M U3MEPEHUE OCTOSTHHON
Punbepra. CroHTaHHOE U BBIHY)XKICHHOE M3TydeHHe cBeta. Jazep. TexHUdIeckne ycTpoHCTBa M TEXHOIOTHUECKHE TIPOLECCHI:
CHEKTpaJbHBIH aHaIU3 (CHEKTPOCKOI), Ja3ep, KBAaHTOBBIM KoMmmbioTep. PU3MKa aTOMHOTO sIpa M 3JIEMEHTapHBIX YacCTHIL.
Hyksnonnas monens sinpa [eiizenOepra-liBanenko. 3apsin sapa. MaccoBoe uucio szapa. M3otombl. PanmoakTHBHOCTS.
Anbda-pacnag. ONEKTPOHHBIH W TO3UTPOHHBIA Oera-pacmaa. ['amma-uznmydeHue. 3aKOH pPaJMOAKTUBHOIO pacraja.
PaguoaxTuBHBIE M30TONBI B mpupoge. CBoiicTBa HMOHU3UPYIOIIETO W3JIyYeHHs. BiMsHHE paAnOaKTHBHOCTH Ha JKHUBBIC
opranu3Mmsbl. EcrecTBeHHBIN (OH M3nydeHus. JJo3umerpusi. DHEprus CBsS3M HYKJIOHOB B sipe. SlnepHble cuiibl. JleekT Macchl
anpa. SnepHele peaknmu. [leneHue W cuHTE3 sApep. SlnepHele peakTopel. VccriemoBaHWe paaMoakTUBHOTO (hoHA C
UCIIONIb30BaHUEM f03uMeTpa. [IpobiaeMsl yrnpaBisieMoro TepMOSAEPHOTO CHHTE3a. DKOJIOTHUECKHE aCTIEKThl Pa3BUTHS SIIEPHOM
SHEPreTUKU. MeTobl pErUCTPalMU U UCCIIEN0BAHUS dI€MEHTapHbIX yacTul. DyHIaMeHTalbHbIE B3aUMO JeUCTBUS. bapuoHEL,
Me30HbI U JentoHsl. IIpencrasnenne o CrangaptHod Mozaenu. KBapk-rimrooHHas mMoaens agpoHoOB. Pusnka 3a mpejaenamu
CranpaptHoii Mmonemu. TéMHas MaTepus u TEMHas YHeprus. EquHcTBO (hmzmdeckoit kapTHHEI Mupa. TexHIYecKe yeTponHCcTBa
U TEXHOJIOTMYECKUE MPOLIECCHI: T03UMETpP, Kamepa BuibcoHa, sJiepHBI peakTop, TEPMOSICPHbIH peakTop, aToMHas OoMmo0a,
MarHMTHO-pe30HaHCHas ToMorpadus. VccaenoBanue TpekoB yactull (1o rotoBbiM Qotorpadusm). M3yueHue moriomeHus
6eTa-uyacTHIl ATFOMUHHIEM.

Onemenmur acmponomuu u acmpogusuxu. dmanvt pasgumus acmporomuy. [IpukIagHOe U MHPOBO33PEHYECKOE
3Ha4YeHHE aCTPOHOMHMHU. [IPUMEHHMMOCTb 3aKOHOB (PM3MKH JIsl OOBSICHEHHs NPUPOJBI KOCMHUUYECKHX OOBEKTOB. MeToJbl
aCTpOHOMHMYECKHX HccnenoBaHnil. COBpeMEHHbIE ONTHYECKUE TEJIECKOIIbI, PAIHOTENIECKOIIbI, BHEATMOC(hepHas aCTPOHOMUSL.
Bupn 3Bé3mHoT0 Heba. Co3Be3nns, sipKue 3BE3/bI, INTAHETHI, MX BUAUMoe aArxkeHne. Conneunas cucrema. Connne. ComHeuHas
akTUBHOCTb. McrouHuk sHeprun ConHua u 3BE37. 3BE3IbI, UX OCHOBHBIE XapaKTepUCTHKHU. [[uarpamma 'crekTpasibHbIi
KJIaCC-CBETUMOCTE'". 3BE31IbI TIVIABHOH MOCIIENOBATEILHOCTH. 3aBUCUMOCTH '"Macca-CBETHUMOCTH" JJiId 3BE3[ TIJIaBHOMU
nocienoBaTeNbHOCTH. BHyTpeHHee cTpoenue 38€31. COBpeMEHHBIE IPEACTABICHUS O IPOUCX0XKIEHUN U dBomonuy ColHIa 1
3BE31. Drtambl XKu3HM 3BE31. Mieunslii [1yTe - mama [Namaktuka. [Tonoxxenwe m npmwkenne ConHia B [Namaktuke. Twurbt
rajakTuK. Pagroranaktuku u kBa3apel. YEpHBIE ABIPHI B s/Ipax radakTuK. Beenennas. Pacimmpenne Beenennoit. 3akon Xab6ma.
Pasberanme ramaktuk. Teopust bompmoro B3psiBa. PenmkroBoe wm3mydeHune. MacmrabHas cTpykTypa BceneHHoM.
Meraranaktuka. Hepeménneie mpobiemsl actpoHomun. HabmromeHust 3BE3gHOTO HebOa HEBOOPYKEHHBIM TJa30M C
WCIIOJIB30BAaHNEM KOMITBIOTEPHBIX NPIJIOKEHHUH IS OMpPENeNeHHUs MOJOXKECHNS HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO AATy:
OCHOBHBIE co3Be3usi CeBepHOro mostymapust U spkue 3BE3npl. HaOGmonenust B Tenmeckon JIyHBI, IuiaHeT, TyMaHHOCTEH n
3BE3/IHBIX CKOIICHUH.




2. MECTO JUCHUILIMHBI (MJIK, IIM) B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

Ko mucuumninHer: |OOI[.13

2.1|TpeGoBanusi K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0LIerocsi:

2.1.1100/1. 11 Martemaruka

2.2| JucuumInHbI M MPAKTHKH, JUIA KOTOPHIX ocBoeHue naHHOoi# qucnuniauasl (MK, IIM) Heo6X0quMo Kak
npeaniecTByoLIee:

2.2.1|OI1. 02 DnexTpoTeXHUKA

2.2.2|0I1. 03 Texauueckast MeEXaHHKa

3. IEJIX U IEPEYEHDb [IJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110 JUCHUIIIMHE,
COOTHECEHHBIX C INIAHUPYEMBIMH PE3YJIbTATAMU OCBOEHUS OBPA3OBATEJIBHON
INPOI'PAMMBI

3.1|1leJm H3y4YeHHs AUCHUTLIMHBI:

— ¢QopmupoBaHue wHHTEpeca M CTpeMJICHHMs OOYYaIOIIMXCS K HAyYHOMY U3YYEHUIO MPUPOIBI, pasBUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

— pasBUTHE IIPEACTAaBICHUH O HAy4YHOM METOAE NO3HaHWs M (OpPMHPOBAHME MCCIIEAOBATEILCKOIO OTHOIICHUS K
OKPYKaIOIINM SBJICHUSIM;

—  (QopmupoBaHHe HAyYHOTO MHPOBO33PEHMsI KaK pe3yibTara M3Y4eHHs OCHOB CTPOCHHUS MaTepuu M (yHAaMEHTaJIbHBIX
3aKOHOB (pU3HKHY;

—  (dopMupoBaHUe YMEHHI 0OBACHATD SBICHUS C HCIIOJIb30BaHHEM (DH3HYCCKUX 3HAHUH M HayYHBIX JOKa3aTENbCTB;

—  (dopMHUpOBaHUE NPEACTABICHHI O POJIH (PH3NKH JJIA PA3BUTHA APYTHX €CTCCTBEHHBIX HAYK, TEXHHUKH H TEXHOJIOTHH;

—  pa3sBUTHE NPEACTABICHUA O BOMOXKHBIX cdepax Oymymieil mpodeccnoHaIbHOM NesTeNnbHOCTH, CBSI3aHHBIX C (U3UKOI,
HOJATOTOBKA K JaJbHEHIeMy OOYYEHHUIO B 9TOM HalpaBJICHHH.

3.2 |33;:[a'm:

— npuoOpeTeHHe CHCTEMBl 3HAaHWH 00 0O0mMX (HU3NYECKHMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXAHUKY,
MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI acTpo(U3nKy;

— (QopmupoBaHHe yMEHHH NPUMEHITH TEOPETHUECKHE 3HAHUS AT OOBACHEHUS (U3MUCCKHUX SBICHHH B IIPUPOJE W UIA
NPUHATHUS PAKTHYECKNUX PEIICHUH B TOBCETHEBHOM XKNU3HH;

— OCBOGHHUE CIIOCOOOB PEIICHUS PA3IMYHBIX 3a7a4 C ABHO 3aJaHHOM (u3nueckoll MOJENbIo, 3ajad, MOApa3yMEBarOLINX
CaMOCTOSTENIbHOE CO3JaHHe (PU3NUECKOH MOJENH, COOTBETCTBYIOIIEH YCIOBHAM 3aJaud, B TOM 4YHCIE 3ajad
HWH)XEHEPHOI'0 XapaKTepa;

— TOHMMaHUe (U3MYECKUX OCHOB M TPHHIUIIOB JCUCTBUS TEXHUUECKHX YCTPOWCTB M TEXHOJOTHUECKHX IPOLIECCOB, MX
BJIMSIHMS Ha OKPY/KAIOIIYIO CPELy;

—  OBJIQJICHHE METOJaMH CaMOCTOSTENHHOTO IUIAHMPOBAHMSA W TIPOBENEHHS (U3MUECKHX OSKCIEPHMEHTOB, aHalM3a M
MHTEpIpEeTANH HHYOPMALINH, ONPEIEIICHHS IOCTOBEPHOCTH TOJIyYEHHOTO PEe3ybTaTa;

—  CO3/1aHME YCIIOBHUIi ISl pa3BUTHSl YMEHHH IPOEKTHO-HCCIIEI0BATENBCKOM, TBOPUECKON NEATEITbHOCTH;

—  pasBHUTHE HHTEpeca K cepam npodecCHOHATBHON AESTEIBHOCTH, CBSI3aHHOM ¢ pU3HKOH

B pe3yjabraTe 0cBOCHMS JUCHUIIMHBI 00YUYAIOIIMICSI 10J2KeH JOCTUTHYTh Pe3yJbTaTOB 00yYeHUs

3.3|.JIW{HOCTHLIX:

1) rpaxxJaHCKOTO BOCTIMTaHUS: ¢()OPMHUPOBAHHOCTD TPAXKIAHCKOW MO3UIMN 00YUaroImerocs: Kak aKTHBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 00IIEeCTBa; NPUHATHE TPAIUIIMOHHBIX 00IIEYeIOBEYECKIX T'YMaHUCTHIECKUX U IEMOKPATHUECKUX
[IEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO AEATEIHHOCTh B HHTEpECaxX rpakJaHCKOTO O0IIeCcTBa, y1acTBOBAaTh B
caMOyIpaBJIeHUH B 00pa30BaTEeIbHON OpraHn3aliy; yMEHHE B3aUMO/ICHCTBOBATh C COMAIbHBIMUA HHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIMAMH U HA3HAYCHUEM; TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOI NeATeTbHOCTH;

2) MaTpUOTHYECKOTO BOCIUTAHMS: C(HOPMUPOBAHHOCTh POCCHUCKOM IpaXkJAHCKOH HICHTUYHOCTH, TATPHOTU3MA; LICHHOCTHOE
OTHOIIIEHHE K TOCY/JIaPCTBEHHBIM CHMBOJIaM, JJOCTHKEHHSAM POCCHUCKUX YUEHBIX B 0071aCTH (DU3UKH U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: C(HOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MOBEACHUS; CIOCOOHOCTH
OLICHUBATH CUTYallUI0 U IPUHUMATH OCO3HAHHBIC PEUHICHUA, OPUCHTUPYIACH HA MOPAJIbHO-HPAaBCTBEHHLIC HOPMbBI U IEHHOCTH, B
TOM UHCJIE B IESITENBHOCTH y4EHOTO; OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYNBOTO Oy yIIIEero;

4) 5CTETUYECKOTO BOCTIMTAHMS: ICTETHUECKOE OTHOIIICHNE K MHPY, BKJIFOUas 3CTETHKY HAYIHOTO TBOPYECTBA, MIPUCYIIETO
¢usnueckoii Hayke;

5) Tpy/10BOro BOCHHMTAHMS: HHTEPEC K Pa3IMUHBIM cepam MpodecCHOHATLHOM NeITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(PU3MKOI 1 TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oy ayIeil mpodeccun 1 peasn30BbIBaTh COOCTBEHHbIE
JKM3HEHHBIE TIJIaHbl; TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHIO ¥ CaMO00pa30BaHumIo B 001acTh pHU3NKK Ha MIPOTSHKEHUH BCEer
JKU3HU;

6) 9KOJIOTMYECKOT0 BOCIMTaHMUS: C(HOPMHPOBAHHOCTH IKOJIOTUYECKOH KYJIBTYpPbI, OCO3HAHHE III00AILHOTO XapaKkTepa
SKOJIOTHYECKUX MPoOIIeM; IITaHUPOBaHNE U OCYIIECTBICHUE NEHCTBUI B OKPYKAIOIIEeH cpe/ie Ha OCHOBE 3HAHMS I1eJeit
YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA; PaciMpeHne onpITa AeATeIbHOCTH SKOJIOTHIECKOH HAIPaBIEHHOCTH HAa OCHOBE
MMEIONTNXCS 3HAHUH TI0 (pHU3uKe;

7) HEHHOCTH HAYYHOTO MTO3HAHUSA: C(POPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bH?:I/I'—IGCKOﬁ HayKH; OCO3HAHUEC ICHHOCTHU Hﬁy‘lHOfI ACATCIbHOCTH, TOTOBHOCTH B IIPOLIECCE N3YUCHUA (i)I/IBI/IKI/I OCYIIECTBJIATH
IPOCKTHYIO 1 UCCJICAO0BATCIIBCKYIO ACATCIIbHOCTh NHANBUIYAJIbHO U B I'PYIIIC.

3.4| MeTtanpeaMeTHBIX

OBJ'Ia}lCHHe YHUBEPCAJIbLHBIMHU IMO3HABATCIbHBIMU HeﬁCTBHﬂMHZ
1) 6a30BBIC JTOTHUECKHE JCHCTBHSI: CAMOCTOATEIHHO (DOPMYIIMPOBATh U aKTYAIM3UPOBATh MPOOIEMyY, pacCMaTpPHUBATh €€




BCECTOPOHHE; ONPEACIIATh LEIIH ACATEIbHOCTH, 334aBaTh 1apaMETPhl U KPUTEPUU UX NOCTUKEHUS; BBISABIIATh 3aKOHOMEPHOCTH
Y IIPOTUBOPEYHS B paCCMAaTPUBACMBbIX (PU3NYECKUX SBICHUAX; Pa3pabaThIBaTh IUIAH PEIICHHUS POOIEMBI C YIETOM aHaIHN3a
UMEIOIIUXCS MaTEPHATIbHBIX U HEMATEPHAIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE
PEe3yJIbTAaTOB IEIISIM, OLICHUBATH PUCKH TTOCIEICTBUI JEATEIFHOCTH; KOOPANHUPOBATh U BHINOIHITE pabOTy B YCIOBHAX
peanbHOTo, BUPTYAJIbHOTO X KOMOWHHPOBAaHHOTO B3aMMOICHCTBYS; Pa3BUBATh KPEATHUBHOE MBIIIJICHUE NIPH PELICHUH
JKU3HEHHBIX TIPOOIIEM.
2) 0a30BBIE HCCIIEAOBATEIBCKIE ACHCTBUS: BIaZETh HAYTHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHSATHAMH U METOAMH
(u3nYecKoil HayKH; BIaJeTh HABBIKAMH y4eOHO-HCCIIEI0BATENILCKOM U IIPOSKTHOM AESTEIbHOCTH B 00J1aCTH (DPU3UKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIEHOMY IIOMCKY METO/IOB PELIeHUs 3a1a4 (PU3NUECKOTO COJEepIKaHMs,
IIPUMEHEHHUIO Pa3JIM4YHBbIX METOAO0B [I03HAHUS; OCYLIECTBIIATh PA3IMYHbIEC BUJIbI IEATECIBHOCTH I10 IIOJIYyYCHUIO HOBOI'O 3HAHUS,
€ro UHTEpIIpeTaluy, IPeoOPa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYallUAX, B TOM YHCJIE IPU CO3JaHHH YIeOHBIX
MPOEKTOB B 0071aCTH (DU3HUKH; BBISBIATH IPUYMHHO-CIICCTBEHHBIE CBSI3H U aKTyaIN3UpPOBATh 33a1a4y, BBIIBUraTh THIOTE3Y €€
pelleHns, HaXOUTb apTyMEHTBHI UI J0Ka3aTeNIbCTBA CBOMX YTBEPKACHUI, 3a11aBaTh TapaMeTPbl M KPUTEPHH PELICHNUS;
aHAITM3UPOBATh MOIYYCHHBIE B XOJ€ PEIICHUS 3a1a4H PE3YNIbTaThl, KpUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb,
MPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX; CTAaBUThH M (POPMYIHPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON
JEeATEIIBHOCTH, B TOM YHCIIE IPH U3yICHUH (DH3HUKH; 1aBaTh OLCHKY HOBBIM CHTYAI[HAM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETbh IIEPEHOCUTH 3HAHMS M0 (Pr3MKe B MPAKTHIECKYIO 00IaCTh )KU3HEACSITEIPHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
IpPEIMETHBIX 00JIacTeil; BEIABUTaTh HOBBIC HACH, IPEAIAraTh OPUTHHAIBHBIC TIOAXOABI M PELICHUS; CTABUTH MPOOJIEMBI 1
3a/1a4y, JOMYCKAOLUE AIbTEPHATUBHBIC PELICHHUS.
3) pabora ¢ nHpOpMaIKeil: BIaeTh HaBBIKaMH MOJTy4eHHsT HHPOPMALH (HPU3HUECKOTO COJEPIKAaHHs M3 NCTOUHHKOB Pa3HbIX
THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISTh MIOUCK, aHAIH3, CHCTEMATU3AIMI0 U HHTEPIPETALMIO HHPOPMAIMY Pa3INuHbIX BUOB U
(hopMm npesicTaBICHNS; OLIEHUBATh JOCTOBEPHOCTh HH(POPMAIIMHU; UCIIONIB30BAaTh CPEACTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peIIeHNH KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OPTaHU3allMOHHBIX 33/1a4 C COOJII0JICHHEM
TpeOOBaHUi1 )PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUsI, IPABOBBIX U STHYECKUX HOPM, HOPM
MH()OpPMALMOHHOH 6€301acCHOCTH; CO37]aBaTh TEKCTHI (PU3NIECKOTO COMep)KaHMA B PA3IHIHBIX (hopMaTax ¢ yuéToM Ha3HAUCHHS
MH()OpPMALUH 1 IEJIEBOH ayIUTOPUH, BRIONpAs ONTUMAIBHYIO (POPMY IIPEACTABICHNS W BU3yaIN3alHH.
OBnajgeHue YHUBEPCAIBHBIMA KOMMYHHUKATUBHBIMU J€HCTBHSAMU:

1) obuieHue: OCYIIECTBIATh OOMEHNE Ha YPOKaxX (PU3UKH U BO BHE-YPOUHOH NEATEILHOCTH; PacIIO3HABATb MPEIIOCHUIKA
KOH(IMKTHBIX CUTYallHi M CMATYATh KOH(IJIMKTHI; Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHUS C HCIIOIb30BaHUEM
A3BIKOBBIX CPEIICTB;
2) cCOBMECTHasl IeSITEIbHOCTh: TOHMMATh U UCIIOJIb30BATh ITPEUMYILECTBA KOMaHAHONW ¥ MHIUBUIYAILHOIN paOoThl; BHIOMPATh
TEMAaTHKY M METO/Ibl COBMECTHBIX JICUCTBUH C YUETOM OOILIMX UHTEPECOB, U BOZMOKHOCTEH KaXKAOTO WICHA KOJIJICKTUBA;
IIPUHUMATh LEJIM COBMECTHOM AESITEIbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATh ACHCTBYS 110 €€ JOCTUKEHUIO: COCTABIATh
TUTaH IECHCTBUMN, pAaCIPEACIATh POJIU C YUETOM MHEHHUH Y4aCTHUKOB, 00CY)KIaTh PE3yJIbTaThl COBMECTHOM PabOThI; OIICHUBATH
Ka4yeCcTBO CBOETO BKJIAJIa M KQKAOT0 y4acTHHKA KOMaH bl B OOIINIT pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPHSIM; IIpeaiaraTh
HOBBIE ITPOEKTHI, OLIEHUBATh MU C TIO3ULIUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOH 3HAUNMOCTH; OCYHIECTBIATh
MO3UTHBHOE CTPATETHYECKOE MOBE/ICHNUE B PA3IMYHBIX CUTYALHSX, POSIBIISITH TBOPUECTBO U BOOOpaXKeHUE, OBITh
UHHULAATHBHBIM.

OBnajieHre YHUBEPCAIBHBIMU PETYJIATUBHBIMU JEHCTBUSMU:

1) camoopranm3aIys: cCaMOCTOATEIBHO OCYIIECTBIITH TO3HABATENBHYIO IESTEIBHOCTD B 00J1acTH (PU3UKHU U ACTPOHOMHUH,
BBISIBJIATH NMPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 33a4H; CAMOCTOSATEIBHO COCTABIIATh IUIaH PEICHUS
pacu€THBIX M Ka4eCTBEHHBIX 3a/1a4, IIJIaH BHITIOJIHEHHS IPAKTUYECKOil paboThI ¢ yIETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH M NMPEANOYTEHHIT; TaBaTh OLIEHKY HOBBIM CUTYaIlUSIM; PAaCIIUPATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE
JIMYHBIX [IPEANIOYTEHUIT; [eaTh OCO3HAHHBII BEIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHUE;
OLIEHMBATh NPUOOPETEHHBIN ONBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAULIMU B 001aCTH (PU3HUKH, TOCTOSHHO
MOBBIMIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb;
2) CaMOKOHTPOJIb: JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTHUBHI B 1€ATEIBHOCTh, OLICHUBATh COOTBETCTBHUE
PEe3yJIbTaTOB IIEIISIM; BIIaJETh HaBBIKAMH II03HABATEILHOM pe(IeKCHH KaK OCO3HAHMUS COBEPIAEMBIX IEHCTBUH 1
MBICIIUTENBHBIX TIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHU; UCIIOIb30BaTh MPUEMBI PeUICKCHH JUT OLIEHKH CHTYalUH, BEIOOpa
BEPHOTO PELICHHUS; OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHHS 110 UX CHUKEHUIO; IPUHUMATh MOTHBBI U
apryMeHTHI JPYTHX [IPH aHAIIU3€ Pe3yIbTaTOB JIeATEIbHOCTH;
3) npuHsTHE ce0s M APYTUX: IPUHUMAThH ce0sl, HOHMMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA; MPUHUMATh MOTHUBBI M apT'yMEHTHI
JPYTUX IIPH aHAJN3€e Pe3yIbTaTOB ASSTEIHHOCTH; MPU3HABATH CBOE MPABO M NIPABO JAPYTHX HA OMIHOKY.

3.5|Hpe11MeTH1,1x

—  TIOHUMATh POJIb (PM3UKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, IKOIOTHYECKOH, COIMANBEHON U 3THYECKOI cdhepax
JIeITeIIbHOCTH YeJIOBEKa, POJIb M MECTO (PM3MKU B COBPEMEHHOW Hay4YHOI KapTHHE MHMpPa, 3HAYEHUE ONHCATEIHLHOM,
CHCTEMAaTH3HUPYIONIeH, O0BSICHUTETFHON M MPOTHOCTHYECKOH QWYHKIMH (PU3UIECKOM TEOPHH - MEXaHUKH, MOJIEKYIIPHON
(hM3MKK ¥ TEPMOANHAMHUKH, POJIb (GU3UUECKON TEOPUH B (POPMHUPOBAHUH MIPEACTABICHNN O (U3NIECKON KapTHHE MHPA;

—  pa3nuyaTh YCIOBHS MPUMEHHUMOCTH MoJeNe (PI3HYECKUX Tell U MPOIECCOB (SBICHUH): HHEpIIMaIbHas CHCTEMa OTCUETa,
abCoITIOTHO TBEPIOE TEJI0, MaTepralibHasl TOUKa, PABHOYCKOPEHHOE ABIDKEHHE, CBOOOIHOE MaJeHNe, aOCOIIOTHO yIIpyTas
nedopmanus, abCONIOTHO YIPYyroe i aOCOIIOTHO HEYIIPYToe CTOJIKHOBEHUS, MOJIENH Ta3a, )KUIAKOCTH U TBEPIOTO
(KpUCTAIUTMUYECKOTO) TeJa, UASATBbHBIN ra3, TOYSUHBIHN 3apsJl, OHOPOIHOE IEKTPUIECKOE MOJIC; PA3INiaTh YCIOBHS
(rpaHuIIB], 00TACTH) MPUMEHUMOCTH (PU3MIECKUX 3aKOHOB, IIOHUMATh BCEOOIUH XapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB 1
OTrPaHUYEHHOCTh UCIOIb30BAHUS YACTHBIX 3aKOHOB;

—  aHaTM3MpOBATh U OOBSCHATH MEXaHUUECKHE TPOLECCH U SBJICHHS, HCIIOJIb3YsI OCHOBHBIE MTOJIOXKEHHS Y 3aKOHBI
MEXaHUKHU (OTHOCHTEIILHOCTh MEXaHUUECKOTO JBHXEHUS, (POPMYJIbl KHHEMATHKH PAaBHOYCKOPEHHOTO JIBIKEHHS,
npeoOpa3oBanus ["anmuiest 111 CKOpOCTH M IiepeMelieH s, 3aKoHbl HbI0TOHa, NPUHIMIT OTHOCUTENILHOCTH ["asmest, 3aKoH




BCEMHUPHOT'O TATOTEHUsI, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHHMYECKOM DHEPTHH, CBS3b paOOTHI CHIIBI C ©3MEHEHNUEM
MEXaHNYECKON SHEPTUH, YCIOBHS paBHOBECHS TBEPIOTO TEJa), IIPH ATOM HCIIOIb30BaTh MATEMATHUECKOE BEIPAKECHHUE
3aKOHOB, yKa3bIBaTh YCIOBUS MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB: MpeoOpa3oBanuii [ annes, BTOPOro u TpeThero
3ak0HOB HpIOTOHA, 3aKOHOB COXPAaHEHNUS HMITYJIbCA M MEXaHUIECKOH SHEPTHH, 3aKOHA BCEMUPHOTO TATOTCHHUS;
aHAIM3UPOBATh U OOBACHATH TEIIOBBIE IPOLIECCHI U SIBICHUS, HCIONb3YSI OCHOBHBIE TIOJIOKEHUS
MOJIEKYISIPHO-KHHETHIECKOW TCOPUH ¥ 3aKOHBI MOJIEKYJIIPHON (PU3MKN M TEPMOAMHAMUKHY (CBA3b AABJICHHS UICATHLHOTO
rasa co cpeiHel KNHETUUECKOW SHEPIUEl TEIIOBOTO ABM)KEHUS U KOHLIEHTpALE ero MOJIEKYJ, CBSI3b TEMIIEPATyPhl
BEIIIeCTBA CO CpeIHEN KMHEeTHUECKON 3Heprueil TemIoBOTo IBUKEHHUS €ro YaCTHll, CBA3b AAaBICHUS UACANBHOIO rasa ¢
KOHIIEHTpaIed MOJIeKyJI U ero TeMIepaTypoil, ypaBHeHue MeHnaeneeBa-KnanelipoHa, nepBblif 3aK0OH TEPMOJIUHAMUKH,
3aKOH COXPaHEHUS HEPTHH B TEIJIOBBIX MPOLECccax), IPU 3TOM UCIOIb30BaTh MAaTEMaTHUECKOE BbIpaK€HHE 3aKOHOB,
yKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHeHUsI MenneneeBa-Knamneiipona;

AHAJIM3UPOBATh M OOBSACHATH JIEKTPUUECKHE SBICHHS, UCIIOJIB3YsI OCHOBHBIE ITOJIOXKEHHS U 3aKOHBI JICKTPOJMHAMUKA
(3aKOH COXpaHEHHS HIEKTPHUECKOTO 3apsaa, 3akoH KylloHa, MOTEHINATIBHOCTD 3IEKTPOCTATUYECKOTO MO, TPHHIIAI
CYNEPIO3UIINH IEKTPUIECKHX MOJIEH, TPH 3TOM YKa3bIBas yCIOBHUS MPUMEHNMOCTH 3aKkoHa KyioHa, a Taxoke
MPaKTHIECKN BAKHBIE COOTHOIICHHMS: 3aKOHBI OMa IS y9acTKa e U I 3aMKHYTOH 3JIEKTPUIECKON IIeTTH, 3aKOH
Jxoyms-Jlenna, npaBuia Kupxroda, 3akonsr @apasest s 3IeKTpon3a);

OTMCHIBATH (PU3NIECKHUE IPOLECCHI U SABICHUS, HCIONB3Ys BEINYHHBI: IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, HMITYIIbC
TelNa ¥ CUCTEMBI TEJI, CHJIa, MOMEHT CHJIBI, JaBJICHHUE, IOTEHIIMAIbHAS SHEPTHS, KHHETUIECKasi SHEPTHsI, MEXaHNIeCKast
9HEprusi, paboTa CUIIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHNUE, CHIIa TSDKECTH, CHJIa YIIPYTOCTH, CHiIa TPEHHUS, MOLITHOCTb,
9HEprusl B3auMoAeHCTBUS Tea ¢ 3eMIIEH BOIM3H €€ OBEPXHOCTH, SHEPTHs YIPYToit JedopManuy Npy>KHHBI, KOJIUYECTBO
TEIUIOTHI, aOCOJIIOTHASI TeMIIepaTypa Teja, paboTa B TEpPMOAWHAMUKE, BHYTPEHHSS SHEPTHsl UCaJIbHOTO OAHOATOMHOTO
rasa, paboTa UJIealbHOTO Ta3a, OTHOCUTEIbHAS BIaXKHOCTh BO3/lyXa, KOI(Q(UIIMEHT ONIE3HOTO ACHCTBUS UACATIBHOTO
TCIIJIOBOT'O ABUTATCIIA,

JIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD AJIEKTPUIECKOT0 MOJIs, HANPsHKEHHOCTH 110JI TOYEYHOT0 3aps/ia WK 3apsDKCHHOTO
mapa B BaKyyMe U B AUAJICKTPHKE, ITOTEHIIMAI 3JIEKTPOCTATHIECKOTO OIS, Pa3HOCTh ITOTCHIIMAIIOB, SJIEKTPOIBIDKYIIAS
CHJIa, CHJIAa TOKa, HaNPsKEHNE, MOIITHOCTD TOKA, JJIEKTPHUYECKask EMKOCTh IJIOCKOTO KOHJICHCATOPa, COMPOTHUBIICHHUE
y4YacTKa [EIH C MOCIECAO0BATEIbHBIM 1 TapaIeIbHBIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPHIECKOTO TOJIS
KOHJICHCATOPa;

OOBACHATH 0COOEHHOCTH NMPOTEKAHMS HU3MUECKUX SBJICHUN: MEXaHMUECKOE ABIKEHHE, TEINIOBOE ABMKEHHIE YACTHI]
BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABMKEHHE, TU(]y3usl, McapeHne, KUIICHUE U KOHJICHCAIHs, IUTaBJICHUE
1 KpUCTAJUIM3alus, HAIIPABJICHHOCTD TEIJIONIEpEaAavun, DJICKTpU3alus TCJI, SKBUIIOTCHIUAJIBHOCTb TOBEPXHOCTHU
3apsKEHHOT0 IPOBOJTHUKA;

MPOBOJIUTD UCCIICOBAHNE 3aBUCUMOCTH OJTHOH (PU3NMUECKOIl BEIMYMHBI OT IPYroi ¢ UCIIOJIb30BAHUEM MPSMBIX
M3MEpEHUil, IPH ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YNIBTATHI IIOJyYEHHON 3aBUCUMOCTH (PU3HUECKUX
BEJIMYMH B BUJIE IPAQHUKOB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEHHH, JIeNIaTh BHIBOBI [0 Pe3yIbTaTaM
WCCIIE/IOBaHNUS;

MPOBO/INTH KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEINYMH, IPU 3TOM BBIOMpATh ONTHMAaIbHBIH METOJ] H3MEpPEeHNS,
OLICHNBATh aOCOIOTHBIE U OTHOCHUTEIbHBIE TIOTPEIIHOCTH NPSMBIX M KOCBEHHBIX H3MEPEHHH;

MIPOBOJIUTD OIIBITHI 110 MPOBEPKE MPEATI0KEHHOH THIOTE3BI: INIAHUPOBATh SKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIN3UPOBATH MOJTYUCHHBIE PE3YJIbTaThl U JIENIaTh BBIBOJ] O CTaTyCe NMPEJIOKEHHOMN THITOTE3BI;

co0II0aTh IpaBmiIa 0e30MacHOTO TPyZAa NPH NPOBEAECHUN UCCIEA0BaHUN B paMKaX y4eOHOro SKCIEPUMEHTa,
IMpaKTUuKyMa u y‘IC6HO-HCCHGI{OB3T€HI;CKOfI u HpOCKTHOﬁ ACATCIIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTCIIbHBIX yCTpOﬁCTB u
abopaTopHOTo 000PyIOBAHNUS;

pelrath pacyETHbIE 33a4H C SIBHO 3a/JaHHON M HESBHO 3aIaHHOM (DU3MUECKOM MOJIETIbIO: HA OCHOBAaHMHU aHAJIN3a yCIOBUS
000CHOBBIBATh BHIOOP (PM3MUYECKON MOJIENH, OTBEYAIOIIEeil TPeOOBaHUAM 3aJa4ul, IIPUMEHSTH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTHU U MOCTYJIATBL (1)I/I3I/I‘IECKI/IX TGOpI/Iﬁ IIpY UCIIOJIB30BAHNU MAaTEMATUICCKNX METONOB PCIICHWA 3a1a4,
MPOBOJIUTD PAacU€Thl HA OCHOBAHMH MMEIOIMXCS JaHHBIX, aHAIN3UPOBATh PE3YJIBTATHl K KOPPEKTHPOBATH METOIBI
penIeHust ¢ y4€TOM IOJTyYEHHBIX Pe3yNIbTaToB;

penraTh KadecTBEHHbIE 3aJjaul, TPpeOyIoIne MPUMEHEHNS 3HAHUH U3 pa3HbIX pa3/eNioB Kypca (QU3UKH, a TaKkKe
MHTETPALN 3HAHUH U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHUECKYIO IIEIOUKY
paccyXIeHnH ¢ UCIOIb30BaHNEM U3yUYEeHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH N (PU3NIECKUX SBICHUH;

HCII0JIB30BATh TCOPETUYCCKUC 3HAHUA I 00BSICHEHHS] OCHOBHBIX TTPUHIUIIOB pa6OTBI N3MEPUTCITbHBIX l'lpI/I60pOB,
TCXHUYCCKHX yCTpOﬁCTB 1 TCXHOJIOTHUYCCKUX TPOLECCOB,

MIPUBOJIUTH IPHUMEPHI BKJIaJ]a POCCHICKHX M 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 0OBSICHEHHE TIPOIIECCOB
OKPYXKaromiero Mupa, B pa3sBUTUC TEXHUKU U TGXHOJ’IOFHﬁ; AHAJIU3UPOBATh U OLICHMUBATH MMOCJIICACTBUA OBITOBOM U
HpOH3BO}1CTBeHHOﬁ JACATCIBbHOCTH YCJIOBCKA, CBSI3aHHOMU C (pl/ISI/I‘IeCKI/IMI/I nmpoueccamu, € HOBI/IHI/II\/’I 9KOJIOTHYECKOI
0e301MaCHOCTH, IPEICTABICHUH O pallMOHAIHFHOM IIPHPOIOIONB30BAHNH, a TAK)KE PAa3yMHOM HCIIOJIB30BAHNH TOCTHIKEHUI
HaYKH U TEXHOJIOT'MH JUIs JaJIbHEHIIIET0 Pa3BUTHI YEI0BEYECKOTO 00IIIECTBa;

NPUMEHSTD Pa3IM4HbIe cr10co0bl paboThl ¢ HHpOpManrel GU3NIECKOTO COJEPIKaHNUs C UCTIOIb30BAaHUEM COBPEM EHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHH, IPH 3TOM HCIIOIb30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS [TOUCKA,
nepepabOTKH U IPeIbIBICHUS yueOHOM 1 HayqHO-TIOMYJIIPHON HHOPMALNH, CTPYKTYPUPOBAHUS U HHTEPIPETALINN
nH(pOopMaLuH, TOyYeHHON U3 PA3IMYHBIX HCTOYHHKOB, KpUTHYECKH aHAJIM3UPOBATh MOIydaeMyto HH(pOopManuio u
OIIGHUBATh €€ IOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAHWUH, TaK M Ha OCHOBE aHAJIN3a HCTOYHIKA HH(OPMAIIHH;
IIPOABJIATH OPTaHU3aIMOHHBIC U IMO3HABATCIILHBIC YMEHHUA CAMOCTOATCIIBHOTO HpI/IO6peT€HI/IH HOBBIX 3HAHUH B mpouecce
BBINTOJIHEHHS ITPOSKTHBIX ¥ YI€OHO-HCCIEI0BATENBCKUX PadoT; paboTaTh B TPYIIIE C UCIIOTHEHHEM Pa3THIHBIX
COIMANILHBIX POJIeH, TUTAHUPOBATh PAOOTY TPYIIIbI, PAIMOHATIFHO PACTIPEACIISATh ASSITEILHOCT B HECTAaHIaPTHBIX
CUTYaIVsIX, OLICHUBATh BKJIAJ KaXJIOTO U3 yYACTHUKOB IPYMNIBI B PEUICHUE PACCMATPUBAEMON IPOOIEMBI; IPOSBIATh




MOTHBAIHMIO K Oyyniel npodeccnoHaIbHOM AESTEIBHOCTH 110 CIIELHATBHOCTSIM (PU3HKO-TEXHUIECKOTO MPOQHIIS;
MMOHUMATD POJIb PU3NKHA B SKOHOMHUYECKOM, TEXHOIOTHUECKON, COIMATBHON 1 3THIECKON chepax AesITeTbHOCTH
YeNoBeKa, POJIb M MECTO (PM3UKU B COBPEMEHHOI HAyYHOH KapTHHE MUPA, POJIb ACTPOHOMHH B IIPAKTHIECKOM
JIESITETTPHOCTH YeJI0BEKa M JAIbHEHIIIeM HayYHO-TEXHIYECKOM Pa3BUTHH, 3HAUCHNE OMUCATEINbHOM,
CHUCTEeMATH3UPYIONICH, 00BICHUTEIBHON M MPOTrHOCTHIECKOW DYHKINH (GU3HIECKON TEOPUH - IIEKTPOTUHAMUKH,
CHETHANTEHON TEOPHH OTHOCUTENFHOCTH, KBAHTOBOH (DH3UKH, POIIb (PU3UUECKON TeOpHH B (POPMHUPOBAHUH
MPEICTaBICHUHN O (GU3NUECKON KapTHHE MUPA, MECTO (PU3NIECKOI KapTHHBI MUpPA B OOIIEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX IIPEJCTABICHUN O IPUPOJE;

pas3nuyarh yCJIOBHS IPUMEHUMOCTH MoJieIel (pU3NYeCKUX TeN U MPOLIECCOB (SBJICHHUN): 0THOPOIHOE NEKTPUUECKOE U
OJTHOPOJTHOE MarHUTHOE I10JIsI, TAPMOHUYECKHE KOJIeOaHus, MaTeMaTHYECKUI MasTHUK, UACAIBHBII NPY>KUHHBIH
MasITHUK, TAPMOHUYECKHE BOJIHBI, HJICaIbHBIN KOJIeOaTeIbHbIH KOHTYD, TOHKas JINH3a, MOZIeIel aToMa, aTOMHOTO Sipa 1
KBAaHTOBOI MOJIE/IH CBETA;

pa3nn4ath yciuoBus (TpaHHIbL, 00IaCTH) IPUMEHUMOCTH (QU3MUECKUX 3aKOHOB, IIOHIMAaTh BCEOOTHIA XapaKkTep
(hyHIaMEHTAIBFHBIX 3aKOHOB U OTPaHNYEHHOCTH MCTIOIB30BAaHNS YaCTHBIX 3aKOHOB;

AHATM3UPOBATH U OOBSCHITH ANEKTPOMArHUTHEIE MIPOIIECCHI U SIBICHUS, UCTIONB3YS OCHOBHEIE MOJIOKEHUS M 3aKOHBI
SIEKTPOIMHAMUKY U CHICTIHATBHON TEOPHH OTHOCHTEIFHOCTH (3aKOH COXPaHEHHS AIISKTPHUIECKOT0 3apsaa, ciiia AMIiepa,
cuina JlopeHna, 3aK0H 3JIEKTPOMAarHUTHOW MHIYKIMH, TpaBmiio Jlenna, cBsa3p D/1C caMOMHAYKINH B DIIEMEHTE
SIEKTPHYECKON IIETIA CO CKOPOCTHIO M3MEHEHHSI CHITBI TOKA, TTOCTYJIATHI CIICIHAIbHOI TEOPHUH OTHOCHTEIIEHOCTH
OliHmTeHa);

aHAIM3UPOBATh U OOBACHATH KBAHTOBBIC MTPOLIECCHI M SIBJIICHUS, NCTIOJIB3Ys TOJIOKEHNS] KBAHTOBOW (DM3HKHU (ypaBHEHHE
OiHmteiina 11 porodddexra, nepBblil 1 BTOPOU MOCTyIaThl bopa, IPHHIMIT COOTHOIIEHUS HEOTIPpeAeIEHHOCTEI
I'eiizenbepra, 3aKOHBI COXpAaHEHHUS 3apsIOBOI0 U MAaCCOBOTO YHCEIN U SHEPI'HHU B SACPHBIX PEaKLUAX, 3aKOH
PaAMOaKTUBHOTO pacmaja);

OTIACHIBATh (PH3MUECKHUE MPOIECCHI U SBICHUS, UCTIONB3YS BEIMIUHBL: HAPSHKEHHOCTD 3IIEKTPUIECKOTO TI0JIS, IIOTSHITHAT
3IEKTPOCTATUIECKOTO IOJIS, PA3HOCTh IMMOTEHITHAJIOB, AIICKTPOABIKYIAS CHJIA, MHAYKIINSI MATHUTHOTO TOJISI, MAaTHUTHBIH
MOTOK, CHJIa AMITepa, MHIYKTHBHOCTD, 3JICKTPOIBIDKYINAS CHIIa CAMOWHAYKITIH, JHEPTUS MATHUTHOTO TIOJIS TPOBOTHUKA
C TOKOM, PEJISITUBUCTCKII UMITYJEC, TTOJTHAS SHEPTHS, YHEPTHUS TTOKOsI CBOOOIHOW YaCTHIIBI, SHEPT U 1 IMITYJIbC (HOTOHA,
MacCOBO€ YHCIIO U 3apsij sSApa, SHEPTHS CBA3U SIpa;

OOBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUSCKUX SBICHUI: SJEKTPOMArHUTHAS HHIYKIIH, CAMOUHIYKIIHS, PE30HAHC,
uHTepdepeHns BOJIH, AU(PPAKIU, AUCTIEPCHS], TIOJIHOE BHYTPEHHEE OTpakeHHe, (HOoToeKTpruuecKuil ahdexT
(doroaddekr), anbha-u Oera-pacnanst aAep, raMMa-U3IydCHUE Aaep, PU3MUCCKIE MPUHITUITBI CIICKTPAIBHOTO aHAIN3a U
paboTHI Ja3epa;

OTIpEJIeNIATh HANPaBJIeHUE MHIYKIIMW MarHUTHOTO TIOJIS IPOBOJTHUKA C TOKOM, CUJIBI AMmiepa u cuiibl JlopeHna;

CTPOUTDH U300paKEeHUE, CO3JaBaeMOe INIOCKUM 3epKaJIOM, TOHKOW JINH30H, U PACCUNTHIBATH €r0 XapaKTEPUCTHKH;
MPUMEHATH OCHOBOMIOJIATAIOIINE aCTPOHOMUYECKUE TTOHITHS, TCOPUH U 3aKOHBI I aHAIN3a 1 O0BSICHEHHS (QPU3NICCKAX
MPOIIECCOB, MPOMCXOIAIINX B 3BE3/1aX, B 3BE3MHBIX CHCTEMAX, B MEXKTAIAKTUIECKOH cpelie; NBIKCHUS HEeOCCHBIX Tel,
3BOJIIOIMH 3BE3]T M BceneHHOM;

MPOBOUTH UCCIIEIOBAHHUE 3aBUCHMOCTEH (PH3NUECKUX BEIMYHH C HCIIOIH30BAHUEM TPSIMBIX U3MEPEHUM, TIPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PHKCHPOBAThH PE3yIbTATHI MOTYICHHONW 3aBUCHMOCTH (PU3NIECCKUX BEIIMYUH B BHIC
rpaduKOB ¢ y4ETOM aOCOITIOTHBIX MOTPEITHOCTEH U3MEPEHUH, AeTaTh BEIBOAKI 10 PE3yIbTaTaM HCCIICJOBAHU;
MMPpOBOAUTH KOCBEHHBLIC U3MEPCHUSA (1)I/I3I/I‘IGCKI/IX BCJIMYMH, IIPU O3TOM BI)I6I/IpaTI) ONTHUMAIbHBIA METOA UBMCPCHUA,
OLICHUBATb a0COIIOTHBIE H OTHOCUTEIILHEIE MOTPEITHOCTHU MPAMBIX U KOCBEHHBIX I/ISMepeHI/Iﬁ;

IMPOBOAUTH OIIBITHI IO ITPOBEPKE HpeI[J'IO)KCHHOfI THUNOTE3bI: MIJIAHUPOBATH OKCIICPUMCEHT, CO6I/IpaTb OKCIICPUMEHTAJIbHYTO
YCTaHOBKY, aHAJIM3UPOBATH MMOJYYCHHBIC PE3YJILTATHI U I€JIaTh BBIBOJ O CTATYyCE npennomeHHoﬁ THIIOTEC3bI,

OTHCHIBATh METO/IbI OJTYYECHUS HAYYHBIX aCTPOHOMUUYECKUX 3HAHUI; COOMI0ATh IIpaBUia O€3011acHOTO Tpya MpH
MIPOBEICHUH HUCCIICAOBAaHHUH B paMKaxX yaeOHOTO HKCIIEPUMEHTA, MPAKTHKYMa U yIeOHO-HCCIeA0BATEILCKON U MMPOSKTHON
JIESTETPHOCTH C HCIIOJH30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB U Ta00PaTOPHOTO 000PYIOBAHHS;

pemaTh pacy€THBIC 3aa4yl C IBHO 33JaHHOW U HESBHO 3aJJaHHOM (PU3MIeCcKOi MO/IEhI0: Ha OCHOBAHUH aHAIIN3a YCIOBHUS
BEIOMpATh (PH3HUECKIE MOJICIIH, OTBEUAIOIIHE TPCOOBAHMAM 3a7aul, IPUMEHSITE (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJAThl QU3HYECKUX TEOPHH MPH UCTIONH30BaHUN MATEMAaTHIECKUX METOAOB PEIICHHUS 3a/1a4, IPOBOINUTE PACUETH HAa
OCHOBAHUH MMCIOIINXCS JaHHBIX, aHATH3UPOBATh PE3yIbTaThl K KOPPEKTUPOBATh METOIBI PEIICHUS C yIETOM
IMOJIYYCHHBIX PE3YJIbTATOB,

peuiatb Ka4€CTBECHHBIC 3a/1a4H, Tpe6y}omne MMPUMEHCHUA 3HAHUH U3 Pa3HbIX pa3acyioB Kypca (bPI3PIKPI, a TaKXe
MHTETpalUM 3HaHUM U3 IPYrUX NPEeIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA: BHICTPAUBATh JIOTMUYECKYIO LIEMIOUKY
paccyXIeHNH ¢ NCII0Ib30BaHNEM N3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3MUECKUX SBICHUM;

HCII0JIB30BATh TCOPETUICCKUEC 3HAHUA TJIA 0O0BSICHEHNS] OCHOBHBIX IIPUHIIUIIOB pa60TI)I N3MEPUTCIIbHBIX l'IpI/I60pOB,
TEXHUYECKHUX YCTPONUCTB M TEXHOJIOTMYECKHX MPOIIECCOB; IPUBOIUTH IPUMEPHI BKJIAAAa POCCHICKHX U 3apyOekKHBIX
yu€HBIX-(PU3NKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOLIECCOB OKPYXKAIOLIEI0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;
aHAJIM3MPOBAThH M OLIEHUBATb MOCIIEICTBHS OBITOBOM M ITPOM3BOICTBEHHOH JEATEIILHOCTH YEJIOBEKA, CBSI3aHHOM C
(hu3MYECKUMH ITPOLIECCaMH, C MTO3HIMH IKOJIOTHYECKOI 6e3011aCHOCTH, ITPEACTAaBICHNI O palliOHAIILHOM
HIPUPOAONOIb30BAHUY, A TAKIKE PA3yMHOM HUCIOIb30BAHUU JOCTXKEHUH HAyKH U TEXHOJIOTUH JUIs JalbHEHUIIEero
Pa3BUTHS YEIOBEUECKOTO O0IIECTBa;

MPUMEHSTH PAa3ITUIHBIE CIIOCOOBI paboTHI ¢ HHpOpMannei pU3MIEcCKOro CoaepKaHus C UCTIOIb30BaHNEM COBPEMEHHBIX
I/IH(bOpMaI_H/IOHHBIX TeXHOJ’IOFHﬁ, IIpHU 5TOM UCIIOJIb30BATH COBPEMEHHBIC I/IH(I)OpMaHI/IOHHI)Ie TCXHOJIOTHH IOJId ITIOHCKA,
nepepaboTKU U MPeabSIBICHUS YIeOHOW N HAYYHO-TIOMYJIIPHON HH(OPMANHH, CTPYKTYPHPOBAHUS M HHTEPIPETALINN
I/IH(bOpMaI_H/H/I, HOHy‘IeHHOI\/’I 13 PA3JINYHBIX UCTOYHUKOB, KDUTUYCCKHU aHATIU3UPOBATH IMOJTYy4YaCMYIO I/IH(I)OpMaHI/IIO u
OIICHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK M Ha OCHOBE aHAJIN3a NCTOYHIKA HH(OPMAIHH;




—  TNPOSIBIISITH OPraHU3aIOHHBIC U [I03HABATENILHBIE YMEHUSI CAMOCTOSTEIBHOTO IPHOOPETEHNS HOBBIX 3HAHH B ITpoliecce
BBIIIOJIHEHHS IPOCKTHBIX U y4eOHO-HUCCIICIOBATEILCKHUX PaboT;

— paborath B IpYyIIIE C HCIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIIAaHUPOBATh PaboTy IPYIIbI, PalUOHAIEHO
pacmpenensiTh ASSATEILbHOCTh B HECTAaHIAPTHBIX CUTYalUsIX, OLICHUBATh BKJIAJ KaXKIOT0 U3 YYaCTHUKOB I'PYIIIEL B
pelIeHne paccMaTpuBaeMOi IIPOOIIeMBI;

—  TPOSBIATH MOTHBALMIO K OyayIieil mpodecCHOHAIBHON NeITENHHOCTH 110 CIICIHATBHOCTIM (PU3UKO-TEXHHIECKOTO
npodus.

3.6[/OcBoutThb 0011HEe U TpodeccHoHATbHbIE KOMIIETEHIMH

Bei0upars cnoco0bl penieHus 3a1a4 NpohecCUOHAIBLHOM AeATEJbHOCTH IPUMEHHUTEIBHO K Pa3JINYHbIM
KOHTeKCTaM

OK 01

Hcnonb30BaTh COBpeMEHHbIE CPEACTBA MOMCKA, AHAJIU3Aa M HHTepIpeTalui HHGopManuu, 1

OK 02 .
HHGOPMANMOHHbIE TEXHOJIOTHH /ISl BLINOJHEHHUS 32124 NPodecCHOHAIbHOM 1eTeTIbHOCTH

IInanupoBaTh U pean30BbIBATh COOCTBEHHOE NPO(ecCHOHAIBbHOE M JIHNYHOCTHOE Pa3BUTHE,
OK 03 |mpeanmpuHMMATEIbCKYIO JeATeIbHOCTH B MpodeccHoHATBHOM cepe, HCMOJIH30BATH 3HAHMSA MO0 (PUHAHCOBOI
TPAMOTHOCTH B PAa3JHYHbIX )KH3HEHHBIX CHTYALUAX

OK 04 |9¢¢dexTHBHO B3aUMOI€eilicTBOBATH H Pad0TATh B KOJLIEKTHBE H KOMAaH/Ie

OcylmecTBJATh YCTHYI0O M IUCbMEHHYI0 KOMMYHHMKAIMIO HA TOCY1apCTBEHHOM si3bike Poccuiickoii

OK 05 o
Denepanuu ¢ y4eToOM 0COOEHHOCTE COUUATBHOIO U KYJIbTYPHOT0 KOHTEKCTA

CopelicTBOBaTH COXPAHEHHIO OKPYKalolleil cpelbl, pecypcocoepeskeHUu 0, MPUMEHATH 3HAHUS 00 U3MEHEeHUHU

OK 07 . .
KJIUMaTa, NpuHIUIbI 6epem.1m30r0 Mnmpou3BoOACTBA, 3q)(l)eKTI/IBHO ACUCTBOBATH B YPE3BbIYAaUHbLIX CUTYallUAX




4. COAEP KAHUE JUCIHUIIJIMHBI MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM) C
YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJIEMUYECKUX YACOB M BUJ1OB

Kon HaumeHnoBaHue pazaenoB u TeM /Bug  [Cemectp Komneren-
Yacos Jlureparypa| Ilpumeuanue
3aHATH 3aHATHA/ / Kype 107071

Paznen 1. Hayunblii MeTo NO3HAHUS NPUPOBI.

1.1 |Hayusblii MeTOq MO3HAHHMS TPHPOIBIL. 1 2 OK 03, JI1.1 Jlexuus-
®duznka - (¢yHraMeHTaNbHas Hayka o OK 05 91,33 Bu3yajunsalus,
aKTUBHOE
CIyLIaHHUE

npupone. Hayunblii MeTox mo3HaHHS U
METOJIBI HCCIeJOBaHMS (busHYecKuX
SBJICHUH. OKCIEPUMEHT M TeopHs B
nporecce Mo3HaHus npuposl. Habmronenne
U DKCIIEPUMEHT B (u3uKe. Bexmopnvie u
ckanapHule pusuyeckue senudunsl. CIiocoOs!
N3MEPECHNUS ¢busmuecKux BEJINYUH
(aHamoroBsle W IUQPOBHIE M3MEPUTEIHHBIC
mpuOOpsl, KOMIBIOTEPHBIE  JAaTYMKOBBIC
cucrembl).  [lorpemHocTn  nM3MepeHMi
¢usnyeckux BenmuuH  (abcomoTHas |
OTHOCHTEJNbHAs). MopenupoBanue
¢u3nyeckux  SIBICHMH W TPOLECCOB
(MaTepuanbHasi TO4Ka, abCONIOTHO TBEpPHOE
TeJIO, UieaNlbHas KUIKOCTD, HICaIbHBIN Ta3,
TOYeHHBIH 3apsm). ['mnoresa. duszndeckuit
3aKOH, TpaHUOBl €ro INPUMEHUMOCTH.
®duzndeckast Teopus. Poab u mecmo Qusuku
8 (opmuposanuy Cco8peMeHHol HAYYHOU
KapmuHusl — Mupa, 6  Npakmuyeckoul
desmenvHocmu jiodell. VI3MepeHune CHITBI
TOKa M HaNpsHKEHUS B IIEMH MOCTOSHHOTO
TOKa P MOMOIIH aHAJIOTOBBIX U IU(PPOBBIX
HU3MEPHUTENBHBIX MPUOOPOB. 3HAKOMCTBO C
mudpoBoii  jmaboparopmeii mo  usmke.
[Tpumeps! n3mepennst pU3NIECKUX BEITUINH
IIPU TIOMOIIM KOMMBIOTEPHBIX JaTYHKOB.
/KoMOuHUp. ypoK/

Paszgen 2. Mexanuka.

2.1 |Tema 2.1 Kunemaruka. 1 2 OK 01, JI1.1 MeTtomn!
Mexarnuueckoe osudicenue. OK 02, 91,33 AKTHBHU3alUH
OK 04, TPaIUIIMOHHBIX
OK 05, JIEKIIMOHHBIX
OK 07, 3aHATHI

OmuocumenvHocmo MEXAHUYecKo2o
osuaicenuss. Cucmema omcuéma. Ilpsmas u
oOpaTHas 3a7ja4u MexaHuKH. Pagnyc-BekTop
MaTepHalibHOI TOYKH, €ro IPOSKIMH Ha OCH
CHUCTEMBI KOOpJMHAT. Tpaexmopust.
Hepemewenue, CcKOpoCmb (cpeonss
CKOpOCMb,  MEHOBEHHASL  CKOPOCMb) U
VCKOpeHue — MAamepuanbHoi  MOuKu, WX
MIPOEKIIMM Ha OCH CHUCTEMBl KOOpAMHAT.
CroxxeHHe TIEpeMENICHUH U CIIOXKEHHUE
CKOpOCTEH. Pasnomepnoe u
[pasnoycrkopennoe NPAMOIUHElIHOe
oguoiceHue.  3aBUCUMOCTh  KOOPJAMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTepHalbHON
TOYKH OT BpEeMEHH U ux rpaduku. M3ydeHue
HEpaBHOMEPHOTO  JIBIOKEHHS C  LEJBIO
ONpEJeTICHUs] ~ MTHOBEHHOHW  CKOPOCTH.
H3mepenue YCKOPEHHS npH
MIPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBIKCHUM 10 HAKJIOHHOM IIOCKOCTH.




HccrenoBanne 3aBUCUMOCTH IyTH  OT
BPEMEHH TP PaBHOYCKOPEHHOM JBIDKCHHH.

Csob00noe naoenue. Yexopenue
606001020 naoenus. N3mepenune
YCKOpEHHUS CcBOOOIHOTO najgeHus

(pPEeKOMEHJOBAHO HCTIONb30BaHIE HU(PPOBOIL
naboparopun). /KomOuHup. ypok/

2.2

Tema 2.1 Kunemaruka.

JBmxeHue Tena, OPOMEHHOTO MO YIIOM K
TOPHU30HTY.  3aBHCHMOCTb  KOOPJHHAT,
CKOPOCTH U YCKOPEHHS MaTepHaIbHOU
TOYKH OT BpEMEHH U uX rpaduku. M3ydeHne
JIBIDKCHUS Tena, OpolIeHHOTO
ropusoHTanbHO. IIpoBepka TuUMOTE3Bl O
NpsSIMON TIPONIOPLIMOHATBLHON 3aBHCUMOCTH
MEXAy AAITBHOCTBIO TOJIETa M HAYaIbHON
CKOPOCTBIO  Tena. Kpusonuneiinoe
osudicenue.  [eusicenue  mMamepuaibHou
MouKU nO  OKpyJcHocmu. Yenoeas u
Jaunelnas ckopocms. Ilepuoo u wacmoma
obpawenus. Llenmpocmpemumenvroe
(HopmanvHoe), Kacamenvhoe
(mancenyuanvrHoe) U NOAHOE YCKOpEHue
MamepuanbHo MOYKU. Nzyuenue
JIBIDKGHUSI Tela IO OKPYXHOCTH C
MIOCTOSIHHOM 1O  MOAYJI0  CKOPOCTHIO.
HccnenoBanue  3aBHCHUMOCTH  Iepuojia
oOpalieHnss KOHN4eCKOT0 MasiTHUKa OT €ro
napaMmeTrpoB. TexHudeckue ycTpoiicTBa U
TEXHOJIOTHYECKHE IPOLECCHI: CHUIOMETD,
JBIDKCHHUE CHapsIZIOB, LICTIHBIE,
mecTepéHUaThle W pPEMEHHBIC IEpeaadH,
ckopocTtHbIe TUQTHL. /KoMOuHUD. ypoK/

OK 01,
OK 02,
OK 04,
OK 05,
OK 07,

J1.1
31, 53

MeTto bt
aKTUBU3AIUU
TPaIUIIHOHHBIX
JIEKITHOHHBIX
3aHATHI

2.3

Tema 2.2 luHamMuka.

Lunamura. Ilepevui 3axon Hvromomna.
WnepunansHble CHCTEMBI oTcuéra.
[Mpuanun  oTHOcuTenbHOCTH  [ammres.
Heunepuuanbusie CHCTEMBI oTcuéra
(ompenenenue, mpumepsl). Macca mena.
Cuna. punyun cynepnosuyuu cun. Bmopoii
saxon Hviomona onsn  mamepuanvhoil
mouxu. Tpemuii 3axon Hviomona oOnsa
MamepuanbHoix mouex. W3mepenne
PaBHOJECHCTBYIOIICH CWJI TIPU JBHKEHUH
Opycka 1O  HAaKIOHHOW  INIOCKOCTH.
[IpoBepka ruIOTE3I O HE3aBUCHMOCTH
BpPEMEHH JIBIDKCHUSI OpycKa 10 HaKJIOHHON
TUIOCKOCTH Ha 33/1aHHOE PacCTOSHHE OT €T0
MacChl.  3aKOH GCEMUPHO20 MA20MEHUs.
OKBHUBAJICHTHOCTh ~ TPAaBUTALIMOHHOW W
MHepTHOH Maccel. Cuna  madcecmu.
3aBHCUMOCTh  YCKOpPEHHS  CBOOOIHOTO
MaJieHus] OT BBICOTHI HAJ ITOBEPXHOCTHIO
IUTAaHETBl W OT Teorpadu4ecKoil IIMPOTHI
JIBmxeHne HeOECHBIX TNl U UX CITyTHHKOB.
3akonsl Kemnnepa. IlepBas kocMmudeckas
ckopocth. Cuna ynpyroctu. 3akoH Iyka.
HUccnenosanue 3aBHCHMOCTHU CHI
YOPYTrOCTH, BO3HHUKAIOUIMX B MPYXHHE U
pe3nHOBOM o00pasue, OT X JeopMaruu.
W3ydenne  IBWKEHHUS  CHCTEMBI  TeT,
CBS3aHHBIX HUTBIO, IEPEKMHYTOH uepes
nérkuit 610k. /KoMmOuHMp. ypox/

OK 01,
OK 02,
OK 04,
OK 05,
OK 07,

J1.1
91,093

MeTto bt
AKTUBH3AIIHH
TpaJAULIMOHHBIX
JIEKITMOHHBIX
3aHATHN

24

Tema 2.2 Jlunamuka.
Bec mena. Bec Ttena, nBuxymerocs c

yckopenueM. Cuna mpenus. Cyxoe mpenue.

OK 01,
OK 02,
OK 04,

J1.1
31, 53

MeTo b1
aKTUBU3ALIUU
TPaJUIIMOHHBIX




Cuna mpenus CKOnbICEHUsL U CULA MPEHUs
noxos. Koagguyuenm mpenus. ismepenue
Kod(Q(UIlMeHTa TPEHUS TI0 BEIUIHHE
YIIIOBOTO  KOA(PHUIIUEHTa 3aBHCUMOCTH
F_1p (N). UccrnenoBanue nBIKeHHS OpycKa
[0 HaKJIOHHOW ITOCKOCTH C HEPEMEHHBIM
KOOQQHUINECHTOM  TPEeHHS. Uzydaenue
JIBIDKCHUS Tpy3a Ha Basty ¢ TperneM. Cuiia
CONPOTUBJICHHSI IIPU JBMXKCHUHM Tela B
JKUJKOCTH WM Tasze, e€ 3aBUCUMOCTH OT
CKOPOCTH  OTHOCHUTEIBHOTO  JBHMIKECHHUSL.
Haenenue. I'uopocmamuyeckoe Oaenenue.
Cuna Apxumeoda. TexHIYECKHE yCTPOICTBa
" TEXHOJIOTHYECKUE MPOLIECCHI:
HOAIINITHUKY, IBWKEHHE HCKYCCTBEHHBIX
cnyTHUKOB. HeBecomocTs. Bec mena npu
VCKOpEHHOM — NnoOvéme U NAadeHuu.
Llenmpobeosicnvie mexanusmol. CpaBHEHHE
CHJI TPEHHS TIOKOSI, KAYSHUS M CKOJIBKEHUSL.
/KomOuHuUp. ypok/

OK 05,
OK 07,

JIEKIIMOHHBIX
3aHATHI

2.5

Jlabopatoprass pabora Nel. U3yueHnwue
0COOCHHOCTH CHJIBI TPEHUsI (CKOJIBKEHHUS).
/J1ab/

OK 01,
OK 02,
OK 04,
OK 05,
0K 07,

J1.1
31, 53

PaGora B MaJbIX
rpymnmnax

2.6

Tema 2.3 CraTuka TBEpAOIO TeJa.

Cmamuxa meépooco mena. Abconomuo
meépooe  meno. Ilocmynamenvhoe u
spawjamenvHoe 08udiceHue meépoo2o meiq.
Momenm  cunvl  OMHOCUMENbHO — OCU
epawjenusn. Ilneuo cunvr. Cnooicenue cun,
NPUNOdACEHHBIX K meépoomy meny. Llenmp
msajicecmu  mena. Ycioeus paeHogecus
meépoozo mena.
Heycmouuugoe, be3paziuinoe pasHosecue.
Texuuueckue yCTpoiicTBa u
TEXHOJIOTUYECKHE IPOIECChl: KPOHIITEHH,
CTPOUTEIBbHBIN KpaH, peméryarsle
KOHCTpyKuuH. MccnenoBanue — yciioBuit

Yemoiiuusoe,

paBHOBECHS TBEPAOIO Teja, UMEIOIIETO OCh
BpAILIEHHUS. KonctpyupoBanue
KpPOHIITEHHOB M pPacy€T CUJ YHOPYrocTH.
N3yyenue ycTOMUMBOCTH TBEPLOIO TeEIa,
HMMEIOLIEro IUIoIaab omnopbl. /KomOuHup.

ypoK/

OK 01,
OK 02,
OK 04,
OK 05,
0K 07,

J1.1
31, 53

MeToabl
AKTUBHU3AINHA
TpaAuLIMOHHBIX
JIEKITMOHHBIX
3aHATHI

2.7

Tema 2.4 3akoHbl COXpaHEHMS] B
MeXaHHKe.

3axonul COXPpAaHEHUSl 6 MEXAHUKE. HM}’!yJZbC
MamepuanbHou MouKU, CUCTEMBI
MaTCprUaIbHBIX TOUCK. HGHTp MacCC CUCTCMBI
MarepuailbHbBIX  Touek. Teopema o
JABMOKCHHUHU LEHTpPa Macc. I/IMHyJ'[BC CHJIBI U
U3MEHEHHE  WMIyJnbca  Tema.  3aKoH
COXpaHeHUs UMRYIbCA. H3mepenne
UMIynbca Telda MO0 TOPMO3HOMY IyTH.
W3MepeHue cuibl TATH, CKOPOCTU MOJEIU
JIEKTPOMOOMIISI U MOIIHOCTH CHJIBI TSTH.
CpaBHEHHE U3MEHEHUS UMIyJbca Tela C
HMITYJIbCOM CHUJIBL. HccnenoBanue
COXpaHEHHUsI HMITylIbCa TPH  YIPYroM

B3aMMOJAEHCTBIN. Peaxmuenoe OsudiceHue.

OK 01,
OK 02,
OK 04,
OK 05,
0K 07,

MeTo bl
AKTUBHU3AINHA
TPaAUIIMOHHBIX
JIEKITMOHHBIX
3aHSATHI




MoMeHT uMIynbca MaTepuajbHOM TOYKH.
[IpencraBnerne 0 COXpaHEHHWH MOMEHTA
WMIOylTbca B ICHTPAJbHBIX  MOJIX.
/KomOuHup. ypox/

2.8 OK 01, Pa6oTa B ManbIx
OK 02, rpymmax
JlaGopatopHast pabora Ne2. U3yueHue OK 04,
3aKOHa COXpaHEeHUs1 UMIyJbca. /J1ab/ OK 05,
OK 07,
2.9 OK 01, PaboTa B MasbIx
OK 02, rpymnmnax
JlaGopatopHast pabora Ne2. U3yueHue OK 04,
3aKOHA COXpaHEHU UMIyJbca. /J1ad/ OK 05,
OK 07,

210 |Tema 2.4 3akoHbI COXpaHeHHs B OK 01, Meronast
MeXaHHuKe. OK 02, aKTHBH3AIIH
Paboma cumvt Ha MAIOM U HA KOHEUHOM OK 04, TpaZMIHOHHBIX
nepemewenuu. Onpesenenne paboThbl CHIIbI OK 05, JICKIPOHHBIX
TPEHHS IPU IBMKEHUH TeJa 0 HAKIOHHOM OK 07, SAHATHH
WIoCKOCTH. [ paguueckoe npedcmagienue
pabomur  cunvl.  Mowmocmy  cuabi.

Kunemuueckas »snepeuss mamepuanvhoil

MOUKU. Teopema 00  w3MeHeHHMH

KMHETUYECKOW JHEPruM MaTepHUalbHOU

TOUKH. MI3MepeHne KUHETUYECKON SHEPIUU

Tena o TOPMO3HOMY MYTH.

[ToTeHnMaabHble W HENOTCHIMAJbHBIC

CHJIBI. Tomenyuanvnas 9Hep2UsL.

Ilomenyuanvhas oHepaUsl ynpyeo

oeghopmuposannou npysxcunvl. CpaBHEHHE

W3MECHEHHS  TNOTCHIMAIbHOH  3HEprun

OPYKHHBI C pabOTOH CHJIBI  TPEHHUS.

[loreHumanbHast  3Heprus  Teda B

OJTHOPOJHOM  T'PaBUTALMIOHHOM  IIOJIE.

[lorenumanbHast ~ 3Heprus  Teda B

IPaBUTALIMOHHOM I10JI€ OJHOPOAHOTO HIapa

(BHYTpH 1 BHe mapa). Bropas kocMudeckas

cKopocTb. TpeTbsi KocMUUecKass CKOPOCTb.

CBsi3p pabOTHI HENMOTEHNIMANBHBIX CHI C

U3MEHEHHEM  MEXaHMYeCKOW  DHEepruu

CHCTEeMBl  Tel.  3aKOH  COXpaHEHHMS

MEXaHUYECKOH sHepruu. Yopyrue u

HEYNpyrue CTOJKHOBEHHUsS. Y paBHEHHE

Beprnymum nnst uneanbHON KUAKOCTH Kak

CJIC/ICTBHE 3aKOHa COXpaHEHHMS

MEXaHNYeCKOH dHeprud. TexHuuecKne

YCTPOMCTBA M TEXHOJIOTMYECKUE POLIECCHI:

JIBDKEHHE  pakeT, BOJOMET,  KOMEp,

NPY>KUHHBIH MUCTOJIET, THPOCKOII,

¢urypnoe KaTaHue Ha KOHBbKaX.

/Kombunup. ypox/

2.11 OK 01, JI1.1 Pa6ora B

OK 02, 391,33 MaJIbIX TPpyIIax

JlaGoparopras pabora Ne3. W3yuenue OK 03,

3aKOHa COXpaHEHHMs ME€XaHUUYECKOH OK 04,

sHepruu. /J1ab/ OK 05,
OK 07,

2.12 OK 01, JI1.1 Pabora B
Jlabopatopnast pabora Ne3. H3yuenue 8§ 8?’ 21,33 MaIBIX TpyTHax
3aKOHa COXpaHeHHs MEXaHU4eCKOH ’
sHeprud. /J1ab/ OK 04,

OK 05,

OK 07,




213

Koncynpranus

JI1.1
31, 53

Paznaen 3. Moaeky.Jist

Has ¢u3u

Ka 1 TEpMOAUHAMUWKA.

3.1

Tema 3.1 OcHoOBBI
MOJIEKYJISIPHO-KHHETHYECKOH  TeopHH.
Monexynapnas gusuxa u mepmoouHamuxa.
OcHogbl MONEKYAAPHO-KUHEMUYeCKOU
meopuu. OcnosHule NOI0NHCEeHUs
MONEKYIAPHO-KUHEMUYEeCKOoU meopuu
(MKT), ux onvimmnoe o0bO0CHO8aHUe.
Jugppysusn.  bpoynosckoe — Osudicenue.
Xapaxmep Osudicenuss u 63aumooelcmeus
yacmuy eewpecmea. Moodenu cmpoenus
2a308, ocuokocmen u meEPObIX mel U
00bACHEHUe CBOTICNG 8eujecmBd HA OCHOBE
amux modeneti. Macca 1 pa3Mepbl MOJIEKYIT
(aToMoOB). Kommaectro BEIIECTBA.
ITocTossnHas ABoraapo. Temnosoe
paBHOBecuwe. MccnemoBaHne — mporiecca
YCTaHOBJICHHS TEIUIOBOTO PABHOBECHS IPH
TEIUTOOOMEHE MEXIY TOpsUeH M XOJIOIHON
Bonoil. Temmepamypa u cnocobvl eé
usmepenus. llkana temnepatyp Llenscus.
Mooens U0eanbHo2o easa 8
MONEKYNAPHO-KUHEMUYECKOU meopuu:
yacmuybl 2a3a OBUNCYMCA XAOMUYECKU U He
e3aumoodeticmgyrom  0pye € OpyeoM.
I'azosvie 3aKOHbI. YpaBHeHUe
MengeneeBa-Knaneiipona. [Iposepka
YpaBHCHHS COCTOSHHS. AbcomroTHas
TeMIeparypa (mkama TeMIepaTyp
KenpBuna). 3axon Jlanprona. /KomOuHmp.

ypoK/

1

2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
0K 07,

J1.1
31, 33

MeTto b1
aKTHUBH3AIUN
TpaAuLIMOHHBIX
JICKIIHOHHBIX
3aHATHI

3.2

Tema 3.1 OcHOBBI
MOJIEKYJISAPHO-KHHETHYECKOH  TeopHM.
H3onpoyeccor 6  udearvHom 2ase ¢
NOCMOAHHbIM ~ KOIUYECTNBOM — Beuyecmsad.
I'paghuueckoe npedcmasieHue
usonpoyeccos: usomepma, usoxopa,
uzobapa. VI3yueHue  HM30TEPMHUYECKOTO
npotuecca (PeKOMEHIOBaHO MCIIOJIb30BAHHE
mudpoBoit  maboparopuu).  VzyueHue
HU30XOPHOTO mpoiiecca. Uzydenue
n3zo0apHoro mpormecca.  CBsi3b  MEXIY
JABIICHUEM W CpEeNHEH KHHETHYECKOU
SHEprued IOCTYIATeNIBHOTO  TEIJIOBOTO
JIBIDKCHUS MOJICKYJN HJCallbHOTO Tasa
(ocHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHYECKOM TEOpUU
uaeanpHoro rasa). CBsi3pb aOCOTIOTHOM
TEMIIEPaTyphbl TEPMOIMHAMHUYECKON
CHCTEMBl CO CpedHeH KUHETH4YEeCKOH
9HEpPrued MOCTYNATEeNBHOTO  TEIUIOBOTO
JIBIDKEHUS e dvacThl. TexHH4Yeckue
YCTPOWCTBA U TEXHOJIOTHYCCKHE MPOIIECCHI:
TEepMOMETD, 6apomerp, MOJTy4eHHE
HaHoMarepuanoB. /KoMOuHHD. ypoK/

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07,

J1.1
D1, 33

MeTo bl
AKTUBH3AIH
TPaAULIMOHHBIX
JIeKIIMOHHBIX
3aHATHN

3.3

JlaGoparopnass pabora Ne4. M3zyuenue
0JTHOTO U3 U30IIpoIieccoB. /J1ad/

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07,

JI1.1
31, 53

PaGora B
MAJIBIX TPYIIax

3.4

Tema 3.2 Tepmoaunamuka. TenyioBble

OK 01,

JI1.1

MeTto bt




MAaUINHBI.
Tepmoounamurka.  Tennosvie — MawiuHbl.
Tepmogunamuueckass  (TZ[)  cucrtema.
3aganue BHEIITHUX YCIOBHUH TUIst
TEPMOJANHAMHUYECKON CUCTEMBL. BHelHue 1
BHyTpeHHHE  mapamerpel.  IlapameTpsl
TEPMOJMHAMUYECKON CHCTEMBI Kak
cpenHue 3HAYCHUSA BEJINYMH,
ONUCBHIBAIOLIMX €€  COCTOSHHE  Ha
MUKpOCKoNH4YeckoM  ypoBHe. Hynesoe
Hayaso TEePMOJMHAMUKH.
Camonpou3BosibHas penakcanus
TEPMOJMHAMUYECKON CHCTEMBI K
TETIIOBOMY PaBHOBECHIO. Mozens
WIealbHOTO Ta3a B TEPMOAWHAMUKE -
cucreMa YpaBHEHHH: ypaBHEHHE
MengeneeBa-Knaneilpona u BbIpaKeHHUE
JUIsl  BHYTPEHHEH SHEpruu. YCJIOBUS
NPUMEHUMOCTH 3TOM MOJENu: HU3Kasd
KOHLIEHTPALHS YacTHL, BBICOKHE
TeMIepaTyphbl. Bripaxenune bi ¢
BHYTPEHHEHl ~ SHEpruM  OJHOATOMHOIO
upeasbHOro rasa. KBasuctatmyeckue u
HECTaTHUECKHE IIPOLECCHl. DJeMEeHTapHas
pabora B TepMoAauHaMuKe. BrrumcneHue
pabotel mo rpaduKy Tpomecca Ha
pV-muarpamme. /KomOuaMp. ypox/

OK 02,
OK 03,
OK 04,
OK 05,
OK 07,

31, 33

aKTHBHU3AIUN
TPaAUIIMOHHBIX
JIeKIIMOHHBIX
3aHATHI

3.5

Tema 3.2 Tepmoaunamuka. TenioBblie
MAIIHHBI.

Tennonepedaua Kkax cnocob usmeHeHus
BHYMPEHHel dHepSUu MmepmoOUHAMUYECKO
cucmemvl  0e3  coeepuieHuss  padomoi.
Koneekyus, menionpoeooHOCb, U3IyYeHUe.
Konuuecmeo  mennomol.  Tennoémxocmo
mena. Y ielIbHAsl U MOJISIpHAsl TETIIOEMKOCTH
BEILICCTBA. W3mepenue YACIbHOI
remIo€MKOCTU.  YpaBHeHue Mail  epa.
Voenvnas mennoma ceopanus monauea.
Pacuém  Koiuwecmea — meniomel — Hpu
mennonepedaue. VlccnenoBaHue Tporecca
OCTBIBaHUsSI ~ Bemiectsa. [lowamue 06
ouabamuom  npoyecce.  HMccnenoBanue
anmabaTHOTO Mpotecca. /KomOuHMp. ypox/

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07,

J1.1
91,093

MeTto bt
AKTUBH3AIIHH
TpaAuLIMOHHBIX
JIEKITMOHHBIX
3aHATHN

3.6

Tema 3.2Tepmoaunamuxa. TensoBble
MAIIMHBI.

[ Iepaviii 3aKOH MepMOOUHAMUKU.
Brympennss snepeusi. KonmdecTBo TEIIOTHI
1 paboTa Kak Mepbl U3MEHEHUS] BHYTPEHHEH
DHEPTMH  TEPMOJMHAMUYECKON  CHUCTEMBI.
BTopoii  3ak0OH  TEPMOIWHAMHUKH  JJIS
PaBHOBECHBIX TMPOIIECCOB: Yepe3 3aJaHHOe
paBHOBECHOE COCTOSTHUE
TepMOJAMHAMUYECKON CHUCTEMBI MPOXOAUT
CIMHCTBEHHAss  aauabata.  AOCOIOTHAs
reMIieparypa. Bropoii 3aKOH
TePMOJMHAMUKA UL ~ HEPAaBHOBECHBIX
MPOIIECCOB: HEBO3MOXKHO MEPENATh TETUIOTY
oT 0Oojiee XOJOOZHOTO Tena K Oosee
HarpeTroMmy 6e3 kommneHcanumu (Kiaysuyc).
HeoOpaTuMOCTh MPUPOTHBIX  MPOIECCOB.
[Ipunyunvt Oeticmeus. MmMenio8vlx MAuluH.
K11/, Maxcumanvrnoe 3navenue KIIJ{. Iuxn
Kapho. DKOJIOTHYCCKHUE ACIIEKThI
[ICIIOJIE30BAHUS  TEIIOBBIX  JBHTATENEH.
TerioBoe  3arpsi3HEHHE  OKpYKaromien
cpenpl.  TexHudeckue  ycTpoiictBa U
TeXHOJIOTHYECKHE MPOIECCHI: XOIOIMIBHUK,

[KOHJUIIUOHED, L[I/I?)GJ'II)Hblﬁ nu

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07,

J1.1
D1, 33

MeTo bl
AKTUBH3AIH
TPaAULIMOHHBIX
JIeKIIMOHHBIX
3aHATHN




KapOIOpaTOpPHBIN  JBUTATENM,  MapoBas
rypOuHa, MOJy4eHHe CBEPXHU3KUX
TeMrepaTryp, — yTHiam3amus  "TerioBbIX"
OTXOJOB C HCIOJb30BAaHHEM TEILIOBOTO
Hacoca, yTWIM3alMs OHOOPraHUYECKOTO
rorimBa Ul BBIPAOOTKH "TeruroBoil" u
priexTposHeprun. /KoMOmHMp. ypox/

3.7 [Tema 3.3 ArperarHble COCTOSIHHSI OK 01, JI1.1 MeTtonasr

BenecTBa. ®a3oBble nmepexobl. OK 02, 21, 93 aKTHBHU3AIUN
Uepecammvle coCmosiHuUs seuyecmaa. OK 03, TpaAULIMOHHBIX
Daszosvie nepexoowi. Ilapoobpasosanue u OK 04, JICKITHOHHBIX
[konoencayus.  Hcnapenue u  xuneuue. OK 05, 3aHATUN
[13y4yeHue B3aMMOCBSI3U SHEpPIruu OK 07,
MCIKMOJICKYJISIPHOTO ~ B3aUMOJICHCTBHS U
reMIepaTyphl KHIIEHUS JKUIKOCTEH.
Voenvnas  mennoma  napoobpazosarusi.
Hacoviujentuvie U  HEHACbIUJEHHble Napbl.
[13yueHne CBOWCTB HACBHIIICHHBIX MapOB.
[13yueHne 3aKOHOMEpPHOCTEW UCHapeHus
pkunkocteil. KauecTBeHHas 3aBUCHMMOCTH
[UIOTHOCTH W JaBJICHHS HACHIIICHHOTO Iapa
OT TEMIICPAaTyphl, WX HE3aBUCUMOCTh OT
0OBEMa HACBHIILICHHOTO Mapa. 3aBUCHMOCTb
TeMIICpaTypbl KHUIICHHS OT JaBJICHUSA B
prukoctu. /KomOuuup. ypok/

3.8 [fema 3.3 ArperarHble COCTOSIHHS OK 01, J1.1 Mertozpt
BenlecTBa. ®a3oBblie nepexo/bl. OK 02, 21,933 aKTUBH3AIIH
Bnaxcnocmsv  6030yxa. Abconiomnas  u OK 03, TPaIUIIMOHHBIX
omHocumenvHas enadxcHocms. V3MepeHue OK 04, JIeKIIMOHHBIX
a0COITFOTHON BIaKHOCTH BO3IyXa M OIICHKA OK 05, 3aHATAN
MAaccHl TapoB B IOMEIIEHUH. 18épdoe mero. OK 07,

Kpucmannuueckue u amopgusie mena.
Anuzomponus  ceolicmé  Kpucmaiios.
IInasnenue u xpucmaniuzayus. Yoenvnas
mennoma niasnenus. YI3MepeHue yenbHoH
TEIUIOTHl TUIaBieHus Jibaa. CyOaumayusi.
/KomOuHUp. ypok/
3.9 OK 01, J1.1 Pabora B
OK 02, 31,93 MaJIbIX TpyIIax
Jlaboparopnas pabora Ne5 OrmpeneneHue 8E 83’
)
BJI&YKHOCTH Bo31yxa. /J1a6/ OK 05,
OK 07,

3.10 [Tema 3.3 Arperaruble  COCTOSIHUS OK 01, J1.1 Merob
BellecTBa. PasoBbie nepexoabl. OK 02, 21, 33 aKTHBHU3AIUN
[ /lechopmayuu meépoozo mera. OK 03, TpaJAULIMOHHBIX
Pacmsocenue u cocamue. VccnenoBanue OK 04, JICKIIMOHHBIX
3aBucuMocTH  jiehOpMaLud  PE3UHOBOIO OK 05, 3aHATHH
oOpasna OT MPUTIOKEHHOW K HEMY CHIIBI. OK 07,

Cosue. Mooynw FOnea. I3smepenne Monyis

Onra. [Ilpeden ynpyeux Oegopmayuii.

Tennosoe pacwupenue dwcuokocmeri u

meépovix men, 00vEMHOe U JUHEUHOe

pacwupenue.  AHTapMOHU3M  TEIUIOBBIX

KOJICOaHMI YaCTHIl BEIIECTBA KaK MPUYHMHA

TEIJIOBOIO pacupeHus Ten (ma

KauecTBEHHOM YypoBHe). IIpeobpazoBanue

sHepruu B Ga30BBIX NMepexonax. Ypasnenue

mennosozo banranca. /IKomOuHup. ypox/

a1 JlaGopatoprass pabora Ne6 W3ydenwe OK 01, 1.1 Pabora B
OK 02, 91,093 MaJIbIX IpYIIax

TEIJIOBOT'O PACIIUPEHUS TBEPABIX Tei. /J1ab/ OK 03,

OK 04,




OK 05,

OK 07,

3.12 [Tema 3.3 Arperaruble COCTOSIHHUS OK 01, J1.1 Merosl
BenecTBa. ®a3oBble mepexoabl. OK 02, 21,93 aKTUBHU3AIUN
Tosepxnocmuoe HamsdiceHue. OK 03, TpaJULUOHHBIX
Kosgpdpuyuenm NOBEPXHOCMHO20 OK 04, JlexrmoHHBIX
namssicenus. W3Mepenne Kod(pduIMEeHTa OK 05, 3aHATHH
MOBEPXHOCTHOTO HaTsDKeHHS. KanuispHoie OK 07,
aenenus. JlaBieHue MOA WCKPUBIEHHOU
MOBEPXHOCTBIO  JKHJKOCTH. dopmyna
Jlanmaca. TexHuueckue yCTpoWCTBA H
TEXHOJIOTHYECKHE  MPOLECChl:  KHUIKHE
KPUCTaJUTbl, COBPEMCHHBIC  MAaTCPHUAIIBI.

/KoMOuHUp. ypok/
3.13 OK 01, PaGora B
OK 02, MaJIbIX TPYIIax
JlabopaTtopnas pabotra Ne7 OmpenenecHue OK 03,
k03¢ dunneHTa MOBEPXHOCTHOT'O OK 04,
HATSKEHHS SKHIKOCTH. /J1a6/ OK 05,
OK 07,
3.14 Koucynpranus L1
31, 33
Pasnea 4. DiiekTpoanHaMuKa.

4.1 [Tema 4.1 DiaekTpuUecKoe mosie. OK 01, JI1.1 MeToabl
Dnexmpoounamura. Inekmpudeckoe none. OK 02, 91,33 aKTHBU3AIIMH
Onexmpusayuss men u eé NposGLeHUs. OK 03, TPpaIMOHHbIX
Onexmpuyeckuii  3apad.  [ea  euoa OK 04, HGKHHOHI\{,HX

OK 05, 3aHATHI
anekmpuyeckux — 3aps008.  I[Ipoeoonuxu, OK 07,
OUdIeKMpPUKU u NOAYNPOBOOHUKU.
Onemenmaphovlil  d1exmpudeckuli  3apso.
3akon coxpanenus INEKMPUYECKO20
3apsoa. /IKomOunup. ypox/

4.2 OK 01, JI1.1 Mertonsr
Tema 4.1 JnekTpuueckoe noJje. OK 02, 91,93 AKTHBU3ALAK
Bzaumooeiicmeue 3apsooe. OneHka cui OK 03, TpaAULHOHHBIX
B3anUMOIEUCTBUSA 3apsDKEHHBIX TEI. OK 04, JIeK1IMOHHBIX
Toueunvie  3apsaovl.  3axon  Kynowa. OK 05, 3aHATHH
/KomOuHup. ypox/ OK 07,

4.3 |Tema 4.1 DiekTpuyecKoe moJie. OK 01, J1.1 Metonst

Onexmpuyeckoe none. Eeo Oelicmeue Ha 0K 02, 91,33 AKTHBHU3AINH
anexmpudeckue 3apsovl. Hanpsoicénnocmo OK 03, TpaMIHOHHbIX
anexmpuueckozo noias. IIpoOHBIN 3aps. OK 04, HeKuHOHIEHX
JluHuM  HAMPSHKEHHOCTH  3JIEKTPUYIECKOTO 8E 8;’ SArvITHH
nois. OIHOPOIHOE 3JIEKTPUYEcKoe Moe. ’
[MoTeHIMaNbHOCTE  AJEKTPOCTATUICCKOTO
OIS, PaszHocTh MMOTCHITNAJIOB u
HanpspkeHue.  [loTeHIManbHAs — JHEprus
3apsiga B DJIEKTPOCTATHYECKOM  MOJIE.
/KoMbuHUDp. ypok/

4.4 [Tema 4.1 DaekTpuyeckoe mosie. OK 01, JI1.1 MeTtomanl
IoTeHIMan 3JIEKTPOCTATHYECKOIO  IIOJI. OK 02, 01,93 aKTHBU3AIIH
CBs13b HaNPSHKEHHOCTH TOJIE U Pa3HOCTH OK 03, TpaMIIHOHHBIX
MOTEHIMAJIOB  JUIA  3JEKTPOCTATUYECKOTO OK 04, Hexunomzmx

OK 05, 3aHATUI
moiss  (Kak ~ OAHOPOJHOTO, Tak H OK 07,

HEOJHOPOAHOTO). [IpuHIMI Cynepno3unuu
anexkTpudyeckux mosei. Ilone ToueyHoro

3apsaa. Ilone paBHOMEpPHO 3apsiKEHHOU




ctepsl. [Tone paBHOMEPHO 3apsHKEHHOTO TI0
00BEéMY  mapa. ITone  paBHOMEpHO
3apsOKEHHOW  OSCKOHEYHOW  TUIOCKOCTH.
Kaptunsl nuHUNA Hanps>KEHHOCTH  3TUX
ToJIeH " SKBHITOTEHITHAIHHBIX
noBepxHocteit. /KomOuuup. ypok/

45 [Tema 4.1 DaexkTpuyeckoe mose. OK 01, JI1.1 Meronast
IIpoBOgHUKY B 3IEKTPOCTATUYECKOM IIOJIE. OK 02, 31,53 AKTHBH3AINH
Ycnosue paBHOBecHS 3apsIOB. OK 03, TpaMIHOHHBIX
J¥BIEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE. 8§ 845" HeKHHCiHHHX
Jwnektpryaeckas MIPOHHUIIAEMOCTh OK 07: SarITHH
BEIIECTBA. Konoencamop.

Dnexmpoémxocmo KOHOeHcamopa.
Onexmpoémxocmo Nn10CK020
koHOencamopa. /KomOuHup. ypox/

4.6 Tema 4.1 JnekTpuueckoe noJje. OK 01, JI1.1 Meronast
Hapannenvnoe coedunerue KOHOEHCaAmMopos. OK 02, 91,33 aKTUBU3alUU
Iocnedosamenvroe coedunenue OK 03, TpatMIHOHHBIX
KOHOeHcamopos. JHepeusi  3apadCeHHO20 8§ 845" HGKHH(?,HHLIX
KoHOencamopa. Habmoneane npeBparieHus OK 07: SarviTHH
SHEPTUH 3apsDKEHHOTO KOHIEHcaTopa B
SHEPTHIO U3NTyYeHUs CBeTonoa. M3yuenne
NPOTEKaHHWsT TOKAa B LENH, COAepKauien
KoHZeHcaTtop. PacmpeneneHue pa3HOCTH
NIOTECHIIUAJIOB (HampspKeHus) pu
MOCTIeI0BATENHHOM COCIMHEHUH
KOHJeHCaTopoB. MccmenoBanue paspsima
KOHJIeHcaTopa depe3 pesuctop. /KomOuHmMp.

YpOoK/

4.7 OK 01, JI1.1 PaGoTta B
JlaGoparopnass pabora Ne§ Ompenenenue 8§ 8?: oL MR TPy
3JIEKTPUYECKOH EMKOCTH KOHAEHCATOPOB. OK 04,

/J1a6/ OK 05,
OK 07,

4.8 |Tema 4.1 DiekTpHyecKoe moJie. OK 01, J1.1 Merobt
JIBuokeHue  3apsDKEHHOM — YacThubel B OK 02, 21,93 aKTUBU3aLMHU
OZHOPOHOM 5J1EKTPUYECKOM noJe. OK 03, TPaAHIHOHHBIX
Texuuueckue yCTpoiicTBa u 8§ gg’ HeKuHOHIEHX
TEXHOJIOTHYECKUE TPOIIECCHI: IEKTPOCKOIL, OK 07: SarviHH
3NEKTPOMETP, AIIEKTPOCTATHUECKAs 3aIUTa,
3a3eMJICHHE 3JEKTPOIPHUOOPOB,

KOHJIeHCaTOpbl, TeHepatop Ban ae ['paada.
/KoMbuHUDp. ypok/

49 |Tema 4.2 IloCTOSHHBIN dJIeKTpHYECKHI OK 01, J1.1 Mertozbl
TOK. OK 02, 21,933 AKTHBH3AIIH
Iocmosannwiti snexmpuueckuii mok. Cuna OK 03, TpaMIIHOHHBIX
moka.  Ilocmosnuwiti  mox.  Ycenosus 8§ 845" He:;}?;}:;lmx

)
Cyuecmeo8aHus NOCMOAHHO20 OK 07,

INEKMPUYECK020 MmoKda. HMlcmounuku moxa.
Hanpsiocenue u INC. 3axon Oma 0ns
yuacmka yenu. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKAa OT HANPSDKCHHUS
JUIL JIaMIIBl HaKaJlUBaHWA. Y BEIUYCHUE
npejena HU3MEpEeHUs amrepMeTpa

(BompT™eTpa). /KomMOuHMp. ypok/




410 |Tema 4.2 IoCTOSSHHBIi IEKTPHYECKMIA OK 01, JI1.1 PaGora B
TOK. OK 02, 31,33 MaJIbIX TPYIIax
Dnexmpuyeckoe conpomusneHue. OK 03,
3asucumocmao conpomuenenus 8§ 82’

O0OHOPOOHO20 NPOBOOHUKA OM €20 ONUHbL U OK 07:
naowaou nonepeunozo ceyenusi. Yoemvnoe
conpomusnenue eewjecmsa. I3mepeHue
YIENBHOTO COIPOTUBIICHHUS HPOBOJIHHUKOB.
/KoMOuHUp. ypox/
411 OK 01, J1.1 Pa6ora B
OK 02, 31,93 MaJIbIX Tpynmnax
Jlaboparoprast pabora Ne9 Ompenenenue OK 03,
YIEIBHOTO CONPOTHUBIEHHUS IIPOBOJHUKA. OK 04,
/J1a6/ OK 05,
OK 07,
412 OK 01, JI1.1 PaGora B
OK 02, 31,33 MaJIbIX TPYIHax
JlaGopatophnast padora NelO Omnpenenenue OK 03,
TEMIICPAaTypbl HUTH JIaMIIbl HaKaJIMBaHUs. OK 04,
/J1a6/ OK 05,
OK 07,

413 [Tema 4.2 TIOCTOSHHBIH >JIEKTPHYECKHIA OK 01, JI1.1 Pabora B
TOK. OK 02, 31,93 MaJIbIX TpyIIax
THocnedosamenvroe, napainenvHoe, OK 03,
cMewanHoe — coeouHeHue — NPOoBOOHUKOS. 8§ 82’

HccnenoBanue CMEIIAHHOTO COCAMHEHUS OK 07:
PpE3UCTOPOB. Pacuém pazeemenénnuvix

anexmpuyeckux yeneti. Ilpasuna Kupxzoga.

/KomOunup. ypox/

4.14 OK 01, J1.1 Pabora B
JlaGopaTtopnass pabGora Nell W3yuenue OK 02, 31,93 MaJIBIX IpyIIIax
3akoHa Oma  mIg  ydacTka  IEeIH OK 03,

MIOCIIE/I0BATENILHOTO COE/IMHEHUsI 8§ 82:
MIPOBOIHUKOB. /J1a6/ OK 07,

4.15 OK 01, JI1.1 Pabora B
JlabopaTtoprass pabGora Nel2 Usyuenue 0K 02, 31,33 MaJIbIX TPyIIIax
3akoHa Oma  mIs  yJacTka  IenH OK 03,

MapajuIeIbHOTO COCIMHEHUS MTPOBOIHUKOB. 8E 82:

416 [Tema 4.2 TIOCTOSHHBIH 3JIEKTPHYECKHIA OK 01, JI1.1 Mertonsr
TOK. OK 02, 21,33 aKTUBH3AIIH
Paboma snexmpuyeckozo mokd. 3aKoH OK 03, TpaIMOHHbIX
/[orcoyna-Jlenya. Mowmnocmo OK 04, HeKHHOH}iHX

OK 05, 3aHATUI
NEKMPUUECKO20 moxa. Tennosas OK 07,
MOWHOCMb, 8bloenseMas Ha pe3ucmope.
/KoMbuHUDp. ypok/
4.17 OK 01, J1.1 Pabora B
OK 02, 21,933 MaJIbIX TPYyIax
JlaGoparopnas pabora Nel3 Ompenenenue OK 03,
paboThl U MOIIHOCTH TOKa. /J1ab/ 8§ 8?:
OK 07,
4.18 | JlaGoparopras paGora Neld Ompenenenne OK 01, J1.1 PaGora B
o OK 02, 91,093 MaJIbIX IPYIIax
kod(pduIMeHTa  MOJIE3HOTO  JCHCTBHS OK 03,

JIEKTPUUYECKOT0 YaitHuKa. /J1ab/

OK 04,




OK 05,

OK 07,

419 [Tema 4.2 TIoCTOSAHHBIA JIEKTPHYECKHI OK 01, JI1.1 Pabora B
TOK. OK 02, 31,33 MaJIbIX TPYIIax
OAC u eHympennee conpomusieHue OK 03,
ucmoyHnuxa moka. 3axon Oma 013 NOJAHOU 85 845"

(3amKHYmot) NEeKMpUYecKou yenu. OK 07:

Uzmepenne SC W BHYTPEHHETO

COIIPOTHUBIICHHS HCTOYHHKA TOKa.

Hccnenoranue 3aBUCHUMOCTH SJ1C

raJbBaHHYECKOTO 3JIEMEHTa OT BPEMEHHU NPU

KOpOTKOM  3aMblkaHud. VccienoBaHue

Pa3HOCTH TMOTECHIHAIOB MEXAY IONI0CaMU

HCTOYHUKA TOKa OT CHJBI TOKAa B ICIH.

/KoMOuHUDp. ypok/

4.20 OK 01, JI1.1 Pabora B

OK 02, 31,93 MaJIbIX Tpynmax

JlabopaTtopnass pabora Nel5 Wsmepenue OK 03,

OAC u BHYTPEHHEIO CONPOTHUBICHHUSA OK 04,

HCTOYHHUKA TOKa. /J1ab/ OK 05,
OK 07,

421 |Tema 4.2 ToCTOSHHBIi JIEKTPHYECKHIA OK 01, JI1.1 Mertonast
TOK. OK 02, 91,93 aKTHBH3ALUH
Mowmocmb UCMOYHUKA moxa. OK 03, TPaAMIIMOHHBIX
HccnenoBanne  3aBUCHMOCTH  ITOJIC3HOM 8§ 845" HGKHHOHI\{,HX
MOIIHOCTH MCTOYHHKA TOKa OT CHJIBI TOKA. OK 07: SArITHH
Kopomxoe 3amvixanue. KoHneHcatop B
Lend TOCTOSIHHOTO ToKa. TexHuyeckue
YCTPOWCTBA M TEXHOJIOTHYECKHE MPOILIECCHI:
amIiepMeTp, BOJBTMETpP, PEOCTaT, CUETYHK
aneKTpuuecKoil sneprun. /KomOuuup. ypok/

4.22 (Tema 4.3 Toxu B pasTHYHBIX cpeaax. OK 01, JI1.1 Mertonsr
Toxu 6 paznuunbix cpedax. DneKmpuuecKas OK 02, 91,33 aKTHBU3AIMH
NPOBOOUMOCb — DA3NUYHBIX — 6eUjecis. OK 03, TpaMIHOHHbIX
DnekmpoHHas  nposoouUMocms  MmeEpobix 8§ gg’ HeKuHOHIEHX
Memannos. 3asucumocmv  cONpomMusIeHUs. OK 07: SArTIH
Memanios om memnepamypbl.

Csepxnposooumocmy. DNEKTPUIECKUN TOK
B BakyyMme. CBOICTBa DJIEKTPOHHBIX ITyYKOB.
/KoMbuHUp. ypok/

4.23 [Tema 4.3 Toxu B pasTuYHBIX cpeaax. OK 01, JI1.1 Mertonsr
IToTyNpOBOAHUKM. Co6cTBeHHast u OK 02, 91,33 aKTHBU3AIIMH
npuMecHas IPOBOJUMOCTb OK 03, TpaIMOHHbIX
MOJIYIPOBOIHUKOB. CaoiicTBa 8§ 82’ HeKuHOHIiHX
p-n-mepexoa. ITonypoBOIHUKOBEIE OK 07: Sarviit
IpUOOPEI. DJNEeKTpUUECKUil  TOK B
ANEKTPOJIUTAX. DJeKkTposuTHIecKast
nmucconuarus. /Komounup. ypok/

424 |Tema 4.3 ToKH B pa3IH4IHBIX Cpegax. OK 01, J1.1 Metonst
Onektponns. 3axkonsl  Dapames A OK 02, 01,93 aKTHBU3AIHU
anektposnnsza. HabmoseHne anekTponusa. OK 03, TpaMIIHOHHBIX
OnexkTpudeckuil TOK B rasax. V3mepenue OK 04, HeKHHOH}EBIX

OK 05, 3aHATUI
3apsia OJTHOBAJICHTHOTO HOHa. OK 07,
Hccnenosanue 3aBUCUMOCTH
COIPOTHBIICHHS TEPMOPE3UCTOPA oT

TemnepaTtypbl. CHATHE BOJIBT-aMIIEPHON

XapakTepUCTUKH  IHOJA. /KomOuHUp.

ypok/




4.25 |Tema 4.3 Tokd B pa3IMYHBIX cpeaax. OK 01, J1.1 Mertonbt
CaMOCTOATEbHBI U HECAMOCTOATENbHEII OK 02, o1, 33 aKTHBU3AIIMH
pazps. PazuaHbIe THIIBI 8§ 82 ’ T%aHHHHOHHHX
CaMOCTOATENIFHOTO  paspsima.  MoHHS. ’ CKIMOHTBIX

. OK 05, 3aHATHN
[Inazma. TexHuueckue ycTpoiicTBa U OK 07
B
MPAKTUICCKOE MPUMEHECHUE: Ta30pa3psiIHbIC
JIAMIIBI,  3JCKTPOHHO-JIyYeBas  TpyOKa,
MOJYITPOBOTHUKOBEIC ~ TPUOOPBL: MO,
TPaH3HUCTOP, ¢doronuon, CBETOMOI,
raJbBaHHKa, padUHUPOBaHHUE MeJIH,
BEITIJIaBKA AITFOMHHUS, AIEKTPOHHAS
Mukpockonwst. /KoMOuamp. ypox/

4.26 |Tema 4.4 MarautHoe 1o.ie. OK 01, JI1.1 Mertonasr
Dnexmpoounamuxa. Bsaumooeticmsue OK 02, 91,33 AaKTUBU3ALMU
NOCMOSIHHBIX MACHUMOS U NPOBOOHUKOE C OK 03, TpaIMOHHbIX

OK 04, JIeKIIMOHHBIX
mokom.  Maenumnoe  none.  Bexmop N
. OK 05, 3aHATHI
MA2HUMHOU UHOYKYULL. Hpunyun OK 07
B
cynepnosuyuu MacHumuelx nojei. JluHum
MAarHUTHON MHIYKIIUH.
MarHuTHOE TIONE TPOBOTHHKA C TOKOM
(mpssMOTO  TIPOBOIHMKA,  KATYIIKH |
KpYTOBOTO BUTKA). HccnenoBanue
MarHUTHOTO TOJSI TIOCTOSHHBIX MAarHHUTOB.
OmsrT Dpcrena. /KomOuuup. ypox/
4.27 OK 01, JI1.1 PaGora B
OK 02, 91,93 MaJIBIX TpyIIax
JlabopaTopras pabora Nel6 Habmromenue 8§ 82’
JIEHCTBUSI MAarHUTHOTO TTOJIA Ha TOK. /J1ab/ OK 0 5’
b
OK 07,

4.28 |Tema 4.4 MarautHoe 1o.ie. OK 01, JI1.1 MeTtonsl
Cuna Amnepa, eé nanpaenenue u MoOYb. oK 02, 01,393  |akTuBU3aUMH
Hccnenopanue  JeifCTBHSA — [OCTOSHHOTO OK 03, TpaIMOHHbIX
MarHuTa Ha paMKy ¢ TOKoM. K3mepenue OK 04, JIeKIIMOHHBIX

) OK 05 3aHATHHA
cwibl  Ammepa. M3ydeHue 3aBUCHMOCTH OK 07’
2
cuiibl AMriepa OT cuiibl Toka. OrnpenerneHue
MAarHMTHOH  HWHAYKIMK  HAa  OCHOBE
m3MepeHuss cwibl Awmmepa. /KoMmOuHHp.
YpOoK/

4.29 OK 01, JI1.1 Mertonsr
Tema 4.4 MaFHI/l'I.‘.Hoe moJie. OK 02’ 31’ 93 AKTUBH3AIN
Cuna Jlopenya, eé nanpasnenue u mMooyiv. OK 03, TpaIULAOHHBIX
JB>xeHne  3apsyKEHHOM  4acTULbl B OK 04, JlekmonHbIX
OJIHOPOJHOM MAarHuTHOM Tojie. PabGora OK 05, 3aHATHUI
cwiel Jlopenna. /KomOunup. ypok/ OK 07,

4.30 Tema 4.4 MaruuTHoe 1oJie. OK 01, JI1.1 MeTromanl
MarunuTHOE nose B BEIIIECTBE. OK 02, 01,393 AKTUBHU3aLUU
MDeppOMarHeTUKy, Napa- U JJMAMarHETHKH. OK 03, TpaUIIHOHHBIX

. OK 04, JIeKIIMOHHEBIX
HccrenoBanue CBOUCTB (peppOMarHETHKOB. -
. OK 05, 3aHATUI
Texuuueckue yCTpOMCTBa u OK 07
9
TEXHOJIOTHYECKUE MPOIECCHl: MPUMECHEHHE
MTOCTOSIHHBIX MAarHHUTOB, 3JICKTPOMArHUTOB,
TECTEeP-MYJIbTUMETD, 3JIEKTPOIBUraTEIb
SIk00H, YCKOPUTEITH IIEMEHTAPHBIX YaCTHIL,
/KombuHUp. ypok/
431 |Tema 4.5 DIIEKTPOMATHATHAS HHIYKIIHS. OK 01, JI.1 Merons!
OK 02, 21,093 aKTUBHU3AIUN
DNeKTpOMarHuTHasE UHAYKUUS. Aenenue
. 5 OK 03, TpaJULIMOHHBIX
INEKMPOMASHUMHOU UHOYKYUU. OK 04, O —




HccnenoBanue siBIEHUS DJICKTPOMArHATHOM OK 05, 3aHATHIA
MHAyKInH.  ITOTOK BEKTOpa MarHHWTHOM OK 07,
uanykmun.  OJIC  wHAykmua.  3akoH
3JIEKTpOMarHuTHOM uWHAYKIuU Dapazes.
Buxpesoe AIEKTPHUYECKOE moJie.
Omnpenernenue UHAYKITUH BHUXPEBOTO
marHuTHOro mojs. Toku @Dyko. DJIC
UHAYKIUH B TPOBOJHUKE, JBIKYIICMCS B
OJIHOPOJTHOM MAarHUTHOM TmoJie. [IpaBuito
Jlenna. /KomOuHuUp. ypok/
4.32 [Tema 4.5 DjeKTpOMArHUTHAS HHAYKIUS. OK 01, J1.1 Metonst
Huoyxmusnocmo. Kamywrxa OK 02, 91,33 aKTUBU3AIIIH
UHOYKMUSHOCIU 6 UYenu  NOCMOSAHHO20 OK 03, TPafMIIMOHHBIX
moka. SIBnenue CAMOUHTYKITHH. OK 04, HGKHHOH}EHX
OK 05, 3aHATHI

HccrnenoBanue sBICHUS CAMOWHIYKIIHH. OK 07,

OJ1C camouHAYKIUH. DHEPTUS MATHUTHOTO

TOJISI KATYIIIKK C TOKOM. DJICKTPOMArHUTHOE

ToJe. TexHuyeckue  ycTpoiicTBa U

TEXHOJIOTUIECKHE MIPOLIECCHI:

WHAYKIIMOHHAS T1eYb, COJICHOU], 3allliTa OT

QNEKTPHU3allMd  TeNl TpH JIBWKCHUH B

MarHuTHOM mose 3emun. COopka Momenu

9IEKTPOMArHUTHOTO TeHeparopa.

/KoMOuHUp. ypok/

4.33 OK 01, JI1.1 PaGora B

OK 02, 91,93 MaJIBIX TpyIIax

JlaGopatopras pabora Nel7 Wsydenwue OK 03,

SIBJICHUSL DJIEKTPOMArHUTHOM MHIYKLHWU. OK 04,

/J1a6/ OK 05,
OK 07,

4.34 OK 01, JI1.1 MeToabl

OK 02, 21,093 aKTHUBHU3AI[UN
OK 03, TPaAULIMOHHBIX

Kouncynabrauus OK 04, JlexumoHHBIX
OK 05, 3aHATHI
OK 07,

Pa3nen 5. Kosie0aHus ¥ BOJIHBI

5.1 |Tema 5.1 MexaHn4ecKue KoJae0aHusl. OK 01, J1.1 Mertobl

Konebanuss u  eonmvl.  Mexanuueckue OK 02, 21,93 aKTHBHU3AIUN
konebanusa. Konebamenvuaa  cucmema. OK 04, TpaJULIMOHHBIX
Cseo600Hble  Konebanus. I apmonuueckue OK 05, JlexIMoHHBIX
Konebanusi. Kunematnueckoe u OK 07, 3aHATHI
QUHAMUYeckoe  ommcaHue. 3mepenue
nepuoja cBOOOIHBIX KoJeOaHUN HUTSHOTO
u PY>KHUHHOTO MasiTHUKOB.
OHepreTnyeckoe OTIHICaHWe (3akoH
COXpaHCHHMS  MCXAHHYECKOW  DHEPIHUH).
BriBog JUHAMHYECKOTO OTIMCaHUS
TapMOHMYECKHX  KojeOaHWid U3  HuX
SHEPreTUYEeCKOT0 M KHHEMaTHYeCKOTO
onucanus. Avnaumyoa u gaza Korebanuil.
CBsI3b aMIUTATYIBl KOJICOAHUH HCXOMHOM
BEJIMYMHEI C aMIUIUTYIaMH KoJicOaHUH eé
CKOpOCTH U ycKopeHus. [lepuos u yacrora
kosnebanuit. /KomOuuup. ypok/

5.2 |Tema 5.1 Mexanu4eckue Kojeoanus. OK 01, JI1.1 Pabora B
Ilepuox Mambix CBOOOIHBIX KOJICOAHUI OK 02, 31,93 MaJbIX IpyIIax
MaTeMaTHYECKOro MasTHHKA. 3yueHue OK 04,

JIBIKEHHSI HUTSHOTO MasTHUKA. llepmon OK 05,
CBOOOJHBIX  KOJIEOAHMH  MPYKUHHOTO OK 07,

MasTHUKa. [IpeoOpa3zoBaHWe OHEPrUU B

NPY)KHHHOM  MasTHHUKE. Ilonstne o




3aTyXaloIux KoyieOaHusX. BBIHYX1eHHbIE
konebanus. V3ydeHne 3aKOHOB JBMDKCHHS
Tena B XoJAe KoieOaHMII Ha ympyrom
MOZIBECE. Hccnenosanne yOBIBaHMS
aMIUIMTYIbl  3aTyXaloImMUX  KOJICOaHWUH.
HccrnenoBanne BBIHYKACHHBIX KOJICOaHWMH.
Peszonanc. PezonancHas kpupasd. BiusHue
3aTyXaHHUs Ha BUJ PE30HAHCHON KpPUBOIL.
ABtokoneOanus. TexHuueckue ycrpoicTsa
U TEXHOJIOTUYECKHE MPOLECCHl: METPOHOM,
9ackl, KaJes, My3BbIKaJbHbIE
MHCTPYMeHTHI, celicmorpad. /KomOuHmp.

ypox/

5.3 OK 01, JI1.1 Pabora B
OK 02, 31,33 MaJIbIX TPYIIax
JlabopaTtoprnass pabota Nel8 W3yuenue OK 04,
MaTeMaTHYECKOro MasgTHUKa. /J1ab/ OK 05,
OK 07,

5.4 OK 01, JI1.1 PaGora B
Jlabopatoprast pabora Nel9 Ompenenenue 8§ 842" 91,33 MaIbIX Tpymax
YCKOpPCHHsI CBOOOJHOTO TMAJCHHUS MPH OK 0 5’

MOMOIIY MasiTHUKa. /J1ab/ OK 07,

5.5 |Tema 5.2 JIeKTPOMATHHUTHBIE OK 01, J1.1 Metonbt
KoJIe0aHusl. OK 02, 21, 93 aKTUBU3AIUU

Onexmpomaznumnule Konebanusl. OK 04, TPaIUIIMOHHBIX
Konebamenvnoii  koumyp.  Ce0600HblE OK 05, JlexunoHHBIX
NIeKMPOMASHUMHbIE Konebanus 8 OK 07, 3aHITHIA
UOeANbHOM — KOIeOamenbHOM — KOHmype.
HccrnenoBanme mepeMEeHHOTO TOKa depes
MOCJIEIOBATENBEHO COCIMHEHHEIC
KOHIICHCATOp, KAaTYmIKy ¥  PE3UCTOp.
®dopmyna Tomcona. /KomOuaMp. ypok/

5.6 |Tema 5.2 DJIeKTPOMATrHUTHbIE OK 01, J1.1 Merob
KoJ1e0aHus.CBsi3b  aMIUIUTYIBl  3apsija OK 02, 21,93 aKTUBU3ALUU
KOHJIEHCAaToOpa C aMIUIMTYJI0M CUJIbl TOKa B OK 04, TPaJULIMOHHBIX
Kose0aTeTbHOM KOHTYpE. 3akoH OK 05, JlexumoHHBIX
COXpaHEHMsI JHEpPrud B  HJICAJIBHOM OK 07, 3aHATUN
KoylebaTenbHOM KOHType. 3aTyXaloliue
AIEKTPOMArHUTHBIC Kosie0aHusl.

Brinyx1eHHBIE AJIEKTPOMAarHUTHBIC
Kosrebanus. /KomOuaMp. ypox/

5.7 |[Tema 5.2 DJIeKTPOMATHUTHBIE OK 01, J1.1 Metozp!
KoJiedanus./Iepemennviti mox. Mowmnocmo OK 02, 21,93 aKTHBHU3AIUN
NepemMeHHo20 MOoKd. AMIUIMTYAHOE H OK 04, TpaJAULIMOHHBIX
JICUCTBYIOIIEE 3HAYEHHE CHIJIBI TOKa U OK 05, JIeKIIMOHHBIX
HaNpsDKEHUS TPH  pasNUdHOM  opme OK 07, 3aHATHH
3aBHCUMOCTH  IIEPEMEHHOTO TOKa  OT
BpeMeHH. CHHYCOMAANbHBI IepeMEeHHbIN
ToK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
MHJyKTUBHOCTH B II€MI CHHYCOHMJAJbHOTO
MEPEMEHHOTO0 TOKa. Pe3oHanHc  mokos.

Habmonenne 3IEKTPOMArHUTHOTO
pe3oHaHca. Pesonanc  nanpssicenuil.
/KomOuHMp. ypox/

5.8 |Tema 5.2 JIeKTPOMATHUTHBIE OK 01, JI1.1, JI1.2 MeTtomanl
KoJIe0aHus. Hoeanvnviii OK 02, 21,922,393 | akruBuzanuu
mpaucgopmamop. N3zyuenue OK 04, TpaJULIUOHHBIX
TpaHcdopmaropa. Ilpouszeoocmeo, OK 05, JlexMoHHBIX
nepedaua u nompeonenue 2NeKMpuiecKkou OK 07, 3aHATHH

oHepeuu. DKOJOTMUECKHE PHUCKU  MpHU
MPOU3BOJCTBE 3JIeKTpodHepruu. Kynprypa
HCITOJIb30BaHUS 3JIEKTPOIHEPTUU B
MOBCETHEBHOM JKU3HU. Texauueckue
YCTPOMCTBA U TEXHOJIOTUYECKHUE MPOIIECCHI:




JNEKTPUUCCKUI 3BOHOK, reHeparop
MepeMEHHOTO TOKa, JHHUH
anekTponepenad. VccnenoBaHue paboOThI
MCTOYHHMKOB CBETa B IIEMH IEPEMEHHOTO
toka. /KomMOuHUp. ypoK/

5.9 |Tema 5.3 Mexanuyeckue H OK 01, JI1.1, J11.2 Meroasl

3JIeKTPOMATHUTHBbIE BOJIHBI. OK 02, D1, 32,93 | akTUBH3AIUA
Mexanuueckue M 3JIEKTPOMarHUTHbBIE OK 04, TpaAuLIMOHHBIX
BOJIHBL. Mexanuueckue GOaHbl, YCI08US UX OK 05, JIeKIIMOHHBIX
pacnpocmpanerus. Ilonepeunvie u OK 07, 3aHITHIA
npooonvHvie 6oaHbl. Ilepuoo, ckopocmo
pacnpocmpanenuss U OIUHA  BOJHbI.
Ceoticmsa MexaHuyeckux BOJIH.
ompadsicenue, npenomaeHue,
unmepgepenyus u ougpaxyus.
/KomburMp. ypox/

5.10 |Tema 5.3 Mexanuyeckue H OK 01, JI1.1, J11.2 Mertoabt
3JIEKTPOMATHUTHBIE BOJIHBI. 38yx. OK 02, D1, 32,93 | akTUBH3AIUA
CxkopocTb 3ByKa. [ poMKocTh 3ByKa. Bricota OK 04, TPaIUIIHOHHBIX
toHa. TemOp 3ByKa. lllymoBOe 3arps3HeHUE OK 05, JIeKIIMOHHBIX
OKpYyXarolieu cpenpbl. Wzyuenne OK 07, 3aHATHH
mapaMeTpOB 3BYKOBOW BOJIHEL. M3yueHme
pacmpoCTpaHeHUs 3BYKOBBIX BOJH B
3aMKHYTOM mpoctpaHcTBe. /KomOuuup.
ypoK/

5.11 |Tema 5.3 Mexanuveckue " OK 01, JI1.1, JI1.2 MeTtonpl
3JIEKTPOMATHUTHbBIE BOJIHBI. OK 02, 51,92,33 | akruBusanuu
DJIEKTPOMATHUTHBIE ~ BOJHBL Y CJIOBHS OK 04, TpaUIIHOHHBIX
U3IYYCHUS  DJIEKTPOMArHUTHBIX  BOJIH. OK 05, Hexunomimx

OK 07, 3aHATHI

B3avMHasi ~ OpHCHTAIlUs]  BEKTOPOB B
SJIEKTPOMAarHUTHOM  BOJIHE. CaoiicTBa
9JIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKCHHE,
TIpeJIoOMIICHHE, TOJISIPU3AIIHS,
uaTepdepennua u  audpakmmsa.  [lkama
ANEKTPOMArHUTHBIX ~ BONH. [lpumenenue
INEKMPOMACHUMHBIX GOJIH 6 MEXHUKe U
ovLmy. Hpunyunvr  paduocessu u
menesuoeHus. Paouonoxayus.
DJIeKTPOMAarHUTHOE 3arps;3HEHUE
OKpyXarolen Ccpeabl. TexHuueckue
YCTPOMCTBA M MPAKTHYECKOE MPUMEHECHHUE:
MYy3bIKaJIbHbIC HHCTPYMEHTBI,  pajap,
panavoOTIpHEMHUK,  TEICBU30p, AHTCHHA,
tenepon, CBY-meus, ympTpa3ByKOBas
IUAaTHOCTHKA B TEXHUKE U MEIUIUHE.
/KoMOuHUDp. ypoK/

5.12 |Tema 5.4 Onruka. OK 01, JI1.1, J11.2 Mertonast
OnTuka. Ipsamonunetinoe OK 02, 21,922,393 | akruBuzanuu
pacnpocmpanenue ceema 6 00HOPOOHOT OK 04, TPpaIMOHHbIX
cpede. JIyu ceema. Toueunvlii UCMOUHUK OK 05, HeKHHOH}P’IX

OK 07, 3aHATHI
ceema. Ompadicenue  ceema.  3axomuwi
ompaoicenust céema. /KoMOuHUp. ypok/

5.13 OK 01, JI1.1, J11.2
Tema 5.4 OnTuka. OK 02, 91,532,933
IMocTpoenne w300pakeHUH B  IJIOCKOM 8E 83’
3epKae. Coepunueckue 3epKaa. OK 0 5:

/KomOunup. ypox/ 0K 07,

5.14 [Tema 5.4 Onruka. OK 01, JI1.1, JI1.2 Mertoibt
Ilpenomnenue ceema. 3akoHvl nperomieHus OK 02, 91,32,93 | akruBusanuu
ceema. AGCOMOTHBIIA HOKA3aTelNb OK 04, TpaMIHOHHbIX

OK 05, JIeKIIMOHHBIX

MPEIOMJICHUS. OTHOCHUTEIIBHBIN ITOKA3aTEeIb




npeiomiieHus.  M3mepenue — mokaszaTens 3aHATHIA
npesiomiieHus ctekia. /KomOuaup. ypox/

5.15 |Tema 5.4 Onruka. OK 01, JI1.1,J11.2 Mertobt
IToCTOSHCTBO 4aCTOTEI cBeTa u OK 02, 01,392,393 | akrusuzauuu
COOTHOIIEHHE JJIMH BOJH IpPH IIEPEXOJE OK 04, TPaJMIMOHHBIX
MOHOXPOMATHYECKOTO CBETA Yepe3 TPAHUILY OK 05, HeKHHOH}P’IX

o 3aHATHIA
paszena IByX ONTHYCCKUX cpel. XOoa dyden
B mpusme. Jlucmepcust cBera. CrOXKHBIN
coctaB Oemoro cBera. Ilper. IlomHoe
BHYTpEHHee oTpakeHue. [IpenenpHelil yrou
MTOJTHOTO BHYTPEHHETO OTpaKEHHS.
/KoMOuHUDp. ypoK/

5.16 OK 01, J1.1,J11.2 Pabora B
JlabopaTopnas pabora Ne20 Ompenenenue 8§ 85’ 91,32, 33 [manbix rpynnax
TToKa3aTessl MpeJIoOMIIeHUs cTekia. /J1ab/ OK 05,

5.17 |Tema 5.4 Onruka. OK 01, JI1.1,J11.2 Pabora B
CoOupatomyie W paccerBaIOMINE JIHMH3HI. OK 02, 01,352,393 [manbx rpynmax
Tonkas mun3a. DOKYCHOE pacCTOSHUE U OK 04,

OINTUYECKAS cwia TOHKOM JINH3BL. OK 05,
3aBuCUMOCTh  (DOKYCHOTO  PacCTOSIHUS

TOHKOHW  clepuueckoil JUH3BI OT €€

TCOMETPHH M OTHOCHUTEIBHOTO IMOKAa3aTess

npenomiieHuss. DopMmyna TOHKOH JIUH3BI.

HccrenoBanne 3aBUCHMOCTH  (POKYCHOTO

paccTosiHAsS OT BemiecTBa (Ha MpuUMepe

KUOKAX JaH3). M3Mmepenue (OKycHOTO

paccTostHAs paccenBaromux JIVH3.

/KoMOuHUp. ypok/

5.18 |Tema 5.4 Onruka. OK 01, JI1.1, J11.2 Pabora B
VBenuuenue, 1aBaeMoe IMH30i. X0 Jyua, OK 02, 91,32, 93 mansix rpymmax
MPOIICANIETO JIMH3Y MO MPOU3BOJILHBIM OK 04,

YIJioM K €€ TJaBHOM ONTHYECKOH ocH. OK 05,
[NoctpoeHne M300pakeHUI TOUYKA B OTPE3Ka

MPSIMOI B COOMPAIOIINX W PAaCCEHBAIOIIIX

MUH3aX ®W WX cucreMaxX. [lomydyeHwme

n300pakeHNsT B CHCTEME U3 IUIOCKOTO

3epkana u JuH3bL. [lomydenne n3o00paxeHus

B cucTeMe W3 JABYX JmH3. /KomOuHmp.

ypoK/

5.19 |Tema 5.4 Onruka. OK 01, JI1.1, J11.2 Metompl
Onmuueckue  npubopei. Pa3pemaromas OK 02, 91,32,93 | akruBusanuu
cnocobHocTh. INIa3  Kak  ONTHYecKas OK 04, TpaMIHOHHbIX
cucrema. [penens MPUMEHUMOCTH OK 05, HeKHHOHIiHX

N 3aHATHHA
TEOMETPUYCCKON OITHKU.
KonctpyupoBanue TEJIECKOTMIECKHUX
cuctem. /KomOunup. ypox/

5.20 OK 01, JIT.1, JI1.2 Pabota B
Jlabopatopnass pabora Ne21 H3yuenwme OK 02, 91,792,293 |mansix rpynmax
n300paXeHHs] TPEMETOB B TOHKOHW JIMH3E. OK 04,

/J1a6/ OK 05,

5.21 [Tema 5.4 Onruka. OK 01, JIT.1, JI1.2 Mertont
Bosnnosas onrtuka. MHTepdepenius cpera. OK 02, O1,32,33 | aktuBu3auuu
KorepeHTHble ~ MCTOYHMKM.  YCIIOBHUS OK 04, TPa/IMLIHOHHBIX
HAOJIIOICHUST MAKCUMYMOB ¥ MUHHMYMOB B OK 05, HeKHHOHIEHX

3aHATHH

UHTEp(EPEHINOHHON KapTHHE OT JBYX
KOTEPEeHTHBIX ~ MCTOYHHMKOB.  [Ipumepsl
KJIACCMYECKUX HMHTEP(EPEHIIMOHHBIX CXEM.




W3ydyenne  wHTEphEpECHINH
M3JIy4eHHs] HA [BYX MICISX.

Ypok/

J1a3epHOTO
/KomOuHup.

5.22

Tema 5.4 OnTuka.

Judpaxiust JudpakuunonHas
peméTka. YciaoBue HaOIIONCHHUS TIaBHBIX
MaKCUMYMOB npu MaICHUN
MOHOXPOMATHYECKOTO cBeTa Ha

CBCTa.

mudpakmoHHyto pemérky. Habmonenne u
HccIeOBaHue AN(PAKIMOHHOTO CIEKTpa.
Wsmepenue  nnuHbI
[NomyueHne cekTpa U3Iy4eHHUs CBETOIHOA
P TOMOIIM ANGPAKIMOHHOW PEIETKH.
ITonapuzanus H3yyenue
MOJISIPU3ALUH OTpaXEHHOTO  OT
MIOBEPXHOCTH AMAJIeKTpuKa. Habnronenne
I pakIuy, nHTephepeHInH u
MOJISIPU3ALUH Texunueckue

CBECTOBOM  BOJIHEI.

CBeTa.
CBETa,

CBeTa.
YCTPOMHCTBA U TEXHOJIOTHYECKHE TPOLECCHI:
OUKH, MepucKon, (QoToanmapar,

MPOEKIIMOHHBIN

nIyna,
MHKPOCKOTI, ammapar,
MIPOCBETIICHNE ONITHKH, BOJIOKOHHAS OIITHKA,
madpaknuoHHas pemérka. HaOmoneHue

mucriepcenu. /KomOounMp. ypok/

OK 01,
OK 02,
OK 04,
OK 05,

J1.1,J11.2
91, 32,33

MeTto bt
AKTUBH3AI[UH
TpaAULIMOHHBIX
JIEKIIMOHHBIX
3aHATHN

5.23

Jlabopatopnast padora Ne22 OmpenencHue

JJIMHBI CBETOBOM BOJHBI C IIOMOIIBIO

IudpakIuoHHON perreTky. /J1ab/

OK 01,
OK 02,
OK 04,
OK 05,

J1.1,J11.2
01, 92,33

Pa6ora B
MAJIBIX TPYIIax

5.24

Koncynpranus

OK 01,
OK 02,
OK 04,
OK 05,

J1.1
31, 53

Pa3znen 6. OcHOBBI ClIENMAJIBLHOMH T

€OpUU OTHOCUTECJILHOCTH.

6.1

OCHOBBI CHIENIMANBHON TEOPUU
OTHOCUTEJILHOCTH. I'paHuIbl
MIPUMEHNMOCTH KIACCHYECKON MEXaHUKH.
ITocTynarsl cienManbHOU TEOpUU
OTHOCHTEJIFHOCTH.
[IpocTpaHcTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeobpaszoBanus Jlopenna. Y ciosue
npuanHHOCTH. OTHOCUTENBEHOCTD
OJTHOBPEMEHHOCTH. 3aMeAJICHUE BPEMECHHU U
COKpaleH!Ee JIMHBL. DHEPrHs U UMITYJIbC
PENATUBUCTCKOI yacTuIlpl. CBS3b Macchl ¢
SHEPrueil U UMIIyJIbCOM PEIATUBUCTCKOM
4acTUIBl. DHEPTus MoKos. TexHmueckue
YCTPOWCTBA U TEXHOJIOTHIECKHUE MPOIIECCHI:
CITyTHUKOBBIE TPUEMHHUKH, YCKOPUTEIH
3apspKkeHHBbIX yactull. Onpenenenue
UMITYJIbCA ¥ SHEPTHH PEJISTHBUCTCKUX
yacTHLl (110 poTorpadusmM TPEKoB
3apsDKEHHBIX YaCTHI] B MATHUTHOM I10J1€).
/KoMOuHUp. ypok/

2

2

OK 01,
OK 02,
OK 04,
OK 05,
OK 07,

JI1.1,JI1.2
91,32, 33

MeTo bl
aKTHUBHU3AIUU
TPaAULIMOHHBIX
JIEKITMOHHBIX
3aHATHI

Paznen 7.

KBantoBas ¢usuka.

7.1

Tema 7.1
AyaJau3M.
KBanToBas

KopnyckyasipHo-BOJIHOBOI

¢u3nka.
KopmyckynsapHo-BoIHOBOM JyaJIu3M.
PaBHOBecHOE TETIJIOBOE U3ITyYeHHE
(u3mydeHne aOCONIIOTHO YEPHOTO Tena).

2

2

OK 01,
OK 02,
OK 04,
OK 05,
OK 07,

JI1.1, J11.2
D1, 32, 33

Metonas!
AKTUBH3AIUH
TpaJULIMOHHBIX
JIeKIIMOHHEBIX
3aHATAN




3akoH cmemennst Buna. 'untoresa [Tnanka o
kBaHTaX. POTOHBI. DHEPTUS W HMITYJIEC
¢dotona. Doroadpdexr. Ombiter  A.T.

Croserona. 3aKoHBI dboTtorpdekra.
VYpaBrenune DiHITeHA 118 HOTOAPPEKTA.
"KpacHas rpanuna” ¢dorordpdexra.

JlaBienue cBeTa (B YaCTHOCTH, JABJICHHUE
cBeTa Ha aOCOJIOTHO MOTJOIMIAKIIYI0 U
abCOJIOTHO OTPAXKAIOIIYI0 TOBEPXHOCTB).
Onertel [1.H. Jlebenera. /KomOunmp. ypox/

7.2

Tema 7.1 KopnyckyJsipHO-BOJHOBOM
AyaJIu3M.

BonnoBele cBoiicTBa uacTtul. BoiHBI 1€
bpoiinsa. Jnuna BosmHbl ne  bpoitna u
pasmepsbl o0xacTu
JBUXKyLIEHCS
KopnyckynsipHo-BOTHOBOM

JIOKaJIN3aluu
YaCTHUIIBL.
JTyaau3M.

Jubpakiust 3JIEKTPOHOB Ha KpHCTaUlax.

Cneunduka wu3MepeHHHd B MHKpOMHpE.

CooTHoLIEHUS HEONpeeIEHHOCTEN

leiizenOepra. Texaudeckue ycTpoiicTBa U

TEXHOJIOTHYECKHE TPOIIECCHI: CIIEKTPOMETD,

¢doTosneMeHT, (OTONATINK, TYHHEIBHBIA

MHKPOCKOTI, COJTHEYHast Garapest,

ceeronuoa. MccnenoBanue doropesucropa.

N3mepenue nocrosHHOM Ilnanka Ha ocHOBe

¢dboroaddekra.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa

HUCCIICA0OBaHUs

4yepe3  CBETOAMON  OT  HaIpSDKEHHMS.
/KoMOuHUp. ypok/

OK 01,
OK 02,
OK 04,
OK 05,
0K 07,

JI1.1, JI1.2
91,32, 33

MeTto b1
AKTUBH3AI[UH
TpaAULIMOHHBIX
JIeKIIMOHHBIX
3aHATHI

7.3

Tema 7.2 ®dusuka aToma.

Duzuxa amoma. Onvimvl NO UCCLEOOBAHUIO
cmpoenus amoma. Ilanemapnas mooens
amoma Pesepgopoa. I[locmynamvr Bopa.
Wznydyenue u morjomieHune (HOTOHOB NpHU
repexo/ie aToMa ¢ OJHOTO YPOBHSI SHEPTUU
Ha Japyrod. Bumel cnekrtpoB. Crextp
YpPOBHEH  SHEprud  aromMa  BOAOPOJA.
HaoOmonenue JIMHEWYATOTO CIIEKTpa.
UccnenoBanne  crnekTpa  pa3pexeHHOIO
aTOMapHOTO  BOJOpOJAa M  HM3MEpPEHHue
ocTOsTHHOW  Pumbepra. CHoOHTaHHOE U
BBIHY)KJICHHOE
/KoMbuHUp. ypok/

U3JTy4eHUE CBeTa.

OK 01,
OK 02,
OK 04,
OK 05,
0K 07,

JI1.1,JI1.2
91,32, 33

Pabora B
MaJIbIX TPyIIax

7.4

Tema 7.3 ®duzuka aTroMHOro siApa u
3J1eMeHTapPHBIX YaCTHIIL.

Jlazep.  TexHuueckue  ycTpoHCTBa H
TEXHOJIOTUYECKUE MPOLIECCHL:
CHEKTpaJbHBIH  aHaMM3  (CHEKTPOCKOM),
Jasep, KBAaHTOBBIH KoMmmbioTep. Pusnka
ATOMHOTO sAApa W DJJIEMCHTAPHBIX YaCTHIL.
Hyxknonnas MOJIeJTb sapa
leitzenbepra-iBanenko.  3apsnm  sipa.
MaccoBoe  uymciao  sfpa. N3oromnsl.

/KombuHUp. ypox/

OK 01,
OK 02,
OK 04,
OK 05,
OK 07,

JI1.1, J11.2
D1, 32, 33

Metonas!
AKTUBH3AIUH
TpaJAULIMOHHBIX
JIeKIIMOHHEBIX
3aHSITHI

7.5

Tema 7.3 ®uszuka aTOMHOrO saApa u
3JIeMeHTAPHBIX YaCTHII.

PannoakTHBHOCTE. Anbda-pacna.

ONeKTPOHHBIN u MO3UTPOHHBII

OK 01,
OK 02,
OK 04,
OK 05,

J1.1,J11.2
91,32, 33

Metonast
aKTUBHU3AIUN
TPaAUIIMOHHBIX
JIeKIIMOHHBIX




Ocra-pacman. ['amMMa-uznydeHue. 3akoH
panuoaKkTUBHOrO pacnana. PagnoakTuBHBIE
H30TOIBI B IpUpPOIE.

HOHU3HPYIOHNIETO  M3ITy4YEHHS.
PafAMOAKTHBHOCTU HAa >KHUBBIE OpPTaHU3MBL.
EcrectBennsiii ¢bon
Jo3umeTpusi. DHeprust CBS3M HYKIOHOB B
sape. Snepusie cunbl. JledexT maccsl sapa.
SInepHsble peakuuu. [lenenue u CUHTE3 sAEP.
Snepubie Hccnenosanue

CsoiicTBa
Bimsane

U3JIy4YCHU.

peaxkTophl.
pagHoaKTHBHOTO (OHA C HCIONB30BAaHHEM
nosuMerpa.  I[Ipobnembl  ympaBisieMoro
TEPMOSIICPHOTO CHHTE3a. JKOJOTHYESCKHUE
aCIeKTHl PA3BUTHS SICPHOM JHEPreTHKH.
/KoMOuHUDp. ypok/

OK 07,

3aHATHI

7.6

Tema 7.3 ®@usuka aTOMHOro sapa U
3JIeMeHTAPHBIX YACTHII.

MeTonbl perucTpaliii M HCCIEeI0BaHUS
3JeMEeHTapHbIX YacTull. OyHaamMeHTaabHbIe
B3aUMOJEHCTBUS. bapuoHbl, Me30HBI H
nentoHnsl. IlpencraBienne o CrangapTHOU
mozenu. KBapk-ritooHHas MoJienb aJpOHOB.
O®uzuka 3a npepenamu  CraHmapTHOU
mozaenu. TémHass Martepus u  TEMHas
sHeprus. EnuHCTBO (usnueckod KapTHUHBI
Texuuueckue

MHUpa. YCTpOICTBA U

TEXHOJIOTUYECKUC TPOLECCHI:

BunbcoHa,

JIO3UMETD,
peaxTop,
TEPMOSIZICPHBIA pPEeakTop, aToMHas OomoOa,

Kamepa SIIEPHBII
MarHUTHO-PE30HaHCHAs TOMOTpadus.
HccnenoBaHue TPEKOB YacTHI (110 TOTOBBIM
¢dororpadusam). M3ydeHnme MOTIOMICHUS
OeTa-4yacTHIl /KomOuuup.

YpOK/

AJIJFOMHUHHUEM.

OK 01,
OK 02,
OK 04,
OK 05,
OK 07,

J1.1, JI1.2
91,32, 33

MeTtoabt
aKTUBH3AIIH
TpaAuLIMOHHBIX
JIeKIIMOHHBIX
3aHATHN

7.7

JlabopaTopnas
TPEKOB 3apsKCHHBIX YacCTUI[ IO T'OTOBBIM

pabora Ne23 U3zyuenme

¢dororpadusam. /J1ad/

OK 01,
OK 02,
OK 04,
OK 05,
OK 07,

JI1.1, J11.2
31, 22,33

PaGora B
MAJIBIX TPYIIax

Pa3gen 8. DiaeMeHTHI aCTPOHOMUM M ACTPOGU3NKH.

8.1

Dnemenmul acmpoHoMuu U acmpopusuxi.
Omanul pazeumus

IIpuknannoe u

acmpoHOMUU.
MHPOBO33PEHUECKOE
3Ha4eHHE acTpPOHOMHH. I[IpuMEeHHMOCTH
3aKOHOB (PM3HUKH AJIs1 OOBSICHEHUS IPHUPOIBI
KOCMHYECKHIX 00BEKTOB. Metompt
ACTPOHOMMYECKHX UCCIIeIOBaHUM.
CoBpeMEHHBIE  ONTHYECKHE
PaAnOTENECKOIbI, BHeaTMoc(epHas
actpoHomMusi. Bupg  3Bé3mHOoro  HeOa.

CozBe3nust, sipkue 3BE3MBI, IUIAHETHI, HX

TCICCKOIIbI,

Buanmoe aBrkeHne. COJHEYHass CHCTEMA.
Comnuue. ConmHeyHast akTHBHOCTE. VIcTOUYHUK
sHepruu CosHna W 3BE31. 3BE3IBI, UX
OCHOBHEIE

XapakTepucTuku. Jluarpamma

"'CHIeKTpaIbHBIN KJIaCC-CBETHMOCTH".
3BE3bI  TJIaBHOM

3aBHCUMOCTD

MOCJIEI0BATEILHOCTH.
"Macca-CBETUMOCTE" I

2

2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07

JI1.1,JI1.2
91,32, 33

MeTo bl
aKTHUBHU3AI[UN
TPaAULIMOHHBIX
JIEKITMOHHBIX
3aHATHI




3BE3 TJIaBHOM MTOCIIETIOBATEIILHOCTH.
Bayrpennee crpoenue 38é31. CoBpeMeHHbBIE
MPEACTaBICHUSI O TPOUCXOXKACHHH U
spomroriny CoJtHIfa M 3BE31. ODTambsl )KU3HU
3BE31. /KomOuHMp. ypox/

8.2 [Mneunsnii Ilytp - Hama [amaktuka. 2 2 OK 01, JI1.1, JI1.2 MeTtonasr
Ionoxenne u gpwxkenue CoJHIA B OK 02, 01,092,053 | axkruuzanuu
OK 03, TPaIUIIHOHHBIX
OK 04, JIeKIIMOHHBIX

OK 05, 3aHATHI
B s/ipax ranaktuk. Beenennas. Pacmupenne OK 07

Bceenennoit. 3akon Xa006ima. PaszOeranue

l'anaxruke. Turmsl rajakTHK.
Panuoranaxktuku u kBazapel. YEpHbIE ABIPHI

rajlakTuk. Teopuss bBosbmoro B3peiBa.
PenmkroBoe  m3myweHume.  MacmrabHas
cTpykTypa Bcenennoil. Meraranakrtuka.
Hepeménnble  npoOiieMbl  acCTPOHOMHMHU.
HaGmonenus 3BE3THOTO Heba
HEBOOPYKEHHBIM I'7Ia30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX HPUIT0KEHUN i
OTpeneIeHus MIOJIOXKEHHUS HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausa CeBepHOro MOIYIMIApHs U SPKUE
3BE3a61. HaOmopenus B Teneckon JIyHbl,
IUTaHET,  TyMaHHOCTEd W 3BE3NHBIX
ckorueHwid. /KoMOuHMp. ypox/

8.3 2 2 JI1.1, J11.2 Mertonast
91,092,093 | akTHBU3AIUU
Koncynpramus TPaIUIIHOHHBIX
JIeKIIMOHHBIX
3aHATHN

5. OIEHOYHBIE MATEPHAJIBI JIJI5I TIPOBEJEHUS IPOMEXXYTOYHOMN ATTECTALIAA

Pa3MenieHnbl B NIPUII0:KEHUH

6. YAEBHO-METOINYECKOE U THOOPMAIIMOHHOE OBECIHIEYEHHUE JUCIUIIJINHBI (MK, ITM)

6.1. Pexomenayemasi iureparypa

6.1.1. IlepeyeHb OCHOBHOM JIMTEPATYPbl, HeO0X0AMMOI 15 ocBoeHus1 AucuuuInabl (MK, IIM)

ABTOpHI, 3armnaBue W3narenscTBo, roj

J1.1 Tpodumona Kypc ¢usuxu ¢ npumepamu pemenus 3agad. B 2 1. T.1.: [Mocksa: KHOPVYC, 2020
T.U., DupcoB  |yuebHUK

JI1.2 Tpodumosa Kypc ¢usuku ¢ mpumepamu perrenus 3amad. B 2 1. T.2.: |Mocksa: KHOPYC, 2020
T.U., DupcoB  |y4eOHHUK

6.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH "MHTepHeT", HEOOXOAUMBIX ISt
ocBoenns qucuunauabl (MK, ITM)

91 Tpodumona, T.1. Kypc ¢pusuku ¢ npumepamu pemienns 3anaq B 2-x T. T. 1|www.BOOK.ru
[DnexTponnsrii pecypc]: yueonuk / T.U. Tpopumosa, A.B. dupcos. —
Mockga: KnoPyc, 2020. — 578 c.

92 Tpodumosa, T.U. Kypc pusuku ¢ npumepamu pemenus 3aaad B 2-x 1. T. 2[www.BOOK.ru
[DJInexTponnsrii pecypc]: yueonuk / T.U. Tpopumona, A.B. dupcos. —
Mocksa: KnoPyc, 2020. — 379 c.

33 Jloreunenko, O.B.@uznka (s CI1O) [DnexrpoHHslii pecypc]: yueonuk / [www.BOOK.ru
O.B. Jlorsuaenko. — MockBa: KaoPyc, 2019. — 341 c.

6.3. Ilepeuenb nHGOPMAMOHHBIX TEXHOJIOTHI, HCIOIb3yEeMbIX PH OCYLIEeCTBJIECHHH 00pa30BaTEJLHOIO
npouecca no aucuumze (MJK, IIM), Bkjio4yas nepe4eHb NpOorpaMMHOro odecrnedeHus 1 MHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM (IIPH HEOOXOTUMOCTH)

6.3.1 [lepeyeHsb MpPOrpaMMHOro odecrneyeHust

Office Pro Plus 2007 - Iaket oducHbIX porpamm, iui.45525415

WInRAR - Apxusarop, mui.LO9-2108, 6/c

Windows 10 - Oneparnonnas cucrema, siuir. 1203984875

Free Conference Call (cBoGomHas TUTICH3HST)

Zoom (cBoOo1HAsSI JINLIEH3NS)




7. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXO/JIUMOW JJIsI OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOIECCA IO JUCHUIIJIMHE (MK, ITM)

Aynutopus Haznauenue OcHnauenue

(ITpumMK | YueOHast ayauTopus U HPOBEAECHUS Jocka ayauropHas;

T CIIO) 3aHsATHH JIeKIMOHHOTO THIIa, Kowmmnsrotep- Intel(R) CPU 2140 @ 1.60GHz/1GB/

AynuTopus |pakTHYECKUX 3aHsATHi, rpynmoBbix 1 |20GB/DVD-RW; mouuTop Acer V173;

Ne 314 WHANBUAYAIGHBIX KOHCYJIBTAIUH, Ipoexrop Nec VT540K; I[IpoekIioHHbII SKpaH;

Kabuner  |TeKyIiero KOHTpOJIS M IPOMEXYTOYHOH |AEMOHCTPAIMIOHHOE U Ta0OpaTOpHOE 000pYyIOBaHMA 1O KypCy

¢busuKn aTTeCTallNy, a TAKXKE I «DuzuKay, cTeH1bI HHYOPMAIOHHBIC, IUIAKAThl, HATJISAHBIC
CaMOCTOSATENTFHON pabOTHI mmocoous.

8. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITIJIMHBI (MK,

Mertoanueckre peKOMEHIANUH K JIEKIIHOHHBIM 3aHATHSIM:

INocemenne u akTuBHAsA paboTa CTyACHTA Ha JIEKIUH MTO3BOJISIET CHOPMHUPOBATH OA30BBIC TEOPETHUECKHE TOHATHS IO
JUCLUIUIMHE, OBJIAAETh O0IIEeH JJOTHKON OCTPOCHUS TUCIUIIINHEI, YCBOUTH 3aKOHOMEPHOCTHU U TeHICHIIUH, KOTOPhIE
PacKpBIBAIOTCS B JaHHOH qucuuIninee. [Ipu 3TOM cTyAeHTy peKoMeHayeTcs ObITh JOCTaTOYHO BHUMATEIbHBIM Ha
JIEKIUH, CTPEMUTHCS K TOHUMAaHHUIO OCHOBHBIX ITOJIOKEHUH, a IPU ONIPEeNIEHHBIX TPYIHOCTAX U BOIIPOCaX,
CBOEBPEMEHHO 00paliaThCs K IPEroiaBaTellto 3a MOSCHEHUSIMU, YTOUHEHUSIMU MJIH TIPH TUCKYCCUOHHOCTH
paccMaTpuBaeMbIX BOIpocoB. Pabora Haj MaTepuanaMu JIEKIUH BO BHEAyJUTOPHOE BpeMs IpenosaraeT 6ouee
I'y00KOe PacCMOTPEHHE BOIIPOCOB TEMBI € YUETOM TOT'0, UTO HA JICKI[H HE BO3MOXKHO II0JIHO OCBETUTH BCE BOIIPOCHI
TeMbl. 11 TIryO0KOo# MpopaboTKK TeMBI CTYICHT JOJDKCEH:!

a) BHUMATEJIbHO NPOYHTATH JICKIHIO (BO3MOXHO HECKOJIBKO Pa3);

6) paccMOTpeTh BONIPOCHI TEMBI HITH ITPOOIIEMBI 110 HMEoLIeHcs yaeOHOH, yaeOHO-MEeTOMIECKOH INTEepaType,
O3HAaKOMUTHCS ¢ IOAXOAAMH 0 JaHHOH TeMe, KOTOPBIE CYIIECTBYIOT B COBPEMEHHOH HAyIHOM JINTEPATYPE;

W3zyuast TeMy B TEOPETHUECKOM acIeKTe, CTYACHT MOXKET IT0JIb30BAThCS KaK JIMTEPaTypoi ONOIMOTEKN YHUBEPCUTETA,
TaK ¥ UCIOJIb30BaTh JIEKUUU U VIHTepHEeT-pecypcChl.

Meroauyeckne peKOMEHAAMH K JJAOOPATOPHBIM 3aHITHSIM:

[Nocemenue u paboTa CTyIeHTa Ha IJaOOPATOPHOM 3aHATHUH MO3BOJIAET B IIPOLECCE BHIIOIHEHHS SKCIIEPUMEHTa,
HaOJIOJCHNS MM OIBITA U €r0 MOCIEeAYIOMEro 00CYKACHUS Pe3yIbTaToB ITy0ke YCBOUTH TEOPETUUECKHE [ONOXKEHHU,
C(I)OpMI/IpOBaTb OTACJIBbHBIC MPAKTHUICCKUE YMCHUA U HaBBIKW, HAYUUTHCA MPABUIIBHO 000CHOBEIBaTh METOOUKY
BBITIOJTHEHHS] PACUETOB, YETKO M MOCJIEI0BATENILHO TPOBOAMUTH JEHCTBHS M PACUEThl, (POPMYIUPOBATH BBIBOJIBI 1
npentoxxenns. PaboTa Ha 1a60paTOpHOM 3aHATHH JTa€T BO3MOXKHOCTh CTYICHTY BCECTOPOHHE U3YUIHTh JUCLIUILIHHY U
MOATOTOBUTHCS LIS CAMOCTOSTETIBHON paboThl. B mporecce BRIMOTHEHNS ayANTOPHBIX NPAKTHIECKUX paboT CTyICHT
MOATBEPXKIACT ITONydCHHBIC 3HAHNS, YMECHUS U HAaBBIKU.

Meroanueckre peKOMEHIANH K 3K3aMeHY:

3aBepIIaonM TAIIOM M3YUeHHS ANCIUIUINHEL SBIIIETCS IPOMEXYTOUHas aTTecTanus B Bujie Sk3aMeHa. [1pu sTom
CTYJZICHT JI0JDKEH IT0Ka3aTh BCE T€ 3HAHWS, YMEHHUS U HaBBIKH, KOTOpPBIE OH MPUOOpPEN B IIpoIiecce TeKyIeH paboThl 1o
M3Y4YEHUIO JUCUUIUIMHBL. JIMCIMIUINHA CUNTAETCS OCBOSHHOM CTYJICHTOM, €CJIM OH B TIOJIHOM 00beMe chopMHUpOBall
YCTaHOBJICHHBIC PE3YyJIbTAThI U CrocoO€H BEHIMIOJIHATH YKa3aHHBIC B I[aHHOﬁ porpaMMe€ OCHOBHBIC BHU/IbI
npodeccronanbHO# nearenbHOCTH. OCBOSHUE TUCIHUILIMHBI JTOJDKHO TTO3BOJIUTH CTYACHTY OCYILECTBIIAThH KaK
aHAIUTHYECKYIO, TAK U HAYYHO-UCCIIEJOBATEIbCKYIO JEATENbHOCTD, YTO MPEAIIOaraeT INyooKoe 3HaHUE TEOPUH U
MpaKTUKW JaHHOTO Kypca.

IIpoBeneHue y4eOHOTO mpolecca MOXKET OBITh OPraHU30BaHO ¢ ucnoib3oBanueM DMOC yHuBepcuTeTa U B IH(POBOH
cpene. Yuebnsie 3ansatus ¢ npumeneHreM JJOT nmpoXoasT B COOTBETCTBHH C YTBEP)KACHHBIM pacnucanueM. Tekyniui
KOHTPOJIb 1 TIPOMEXKYTOUHAsI aTTeCTaIMsI 00yJaloMMXcsl MOXKET IPOBOANThCA ¢ pumenernem J1OT.




[punoxenne 1

OLEHOYHBIE MATEPUAIJIbI

10 TUCIUITTIMHE «Du3nKa»

Jns cnenumanbaoct 23.02.06 TexHuuyeckas 3KCIUTyaTalus IOJBUKHOIO COCTaBa KEJIE3HBIX JOPOT

CocraBuTens: npenoaasatens Tpoikuna U.H.

Yccypuiick
2024 1.



1. Onucanue mokasareJei, KPUTEPHEB M HIKAJ OHCHUBAHUA PE3yJ1bTaTOB.

1.1. TlokazaTenu u kpurepun oueHuBanus pesyiabraroB OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

OOBEKT OLIEHKU

YpoBHH CHOPMUPOBAHHOCTH PE3yTHTATOB

Kpurepuii onieHuBaHHS
pe3yabTaTOB O0OyUCHHUS

OOyuaronmiics

Huskuil ypoBeHb
Iloporosslii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
BbIcOoKkuil ypoBEHb

YpoBeHb pe3yIbTaTOB 00yUCHHS
He HUKe OPOroBOro

1.2. Ikansr onernBanus komreternuii OK 01, OK 02, OK 03, OK 04, OK 05, OK 07. npu cxade nquddepeHIIpOBaHHOTO

3a4cTa U DK3aMCHa.

JocTurnyThlii
YPOBEHB

pe3ynbpTara
00yueHUs

XapakTepucTHKa YPOBHS CHOPMUPOBAHHOCTH
pe3yJIbTaToB

Ikana
OLICHUBAHUS
nmudepeHIpoBaH
HOTO 3a4yeTa U
9K3aMeHa

Huskwnit
YPOBEHb

OO0y4aromuics:

-00HapyXuJ1 NpoOesbl B 3HAHUSX OCHOBHOTO Y4€OHO-POrpaMMHOIO
MarepHana,

-JIOMYCTHJI PUHINIHAIBHBIE OIIMOKY B BBIIIOJIHEHHH 3a/laHUH,
MpeTyCMOTPEHHBIX IIPOrPaMMOoii;

-HE MOXKET IIPOJOJDKUTE O0YUCHHE WM IPHCTYIUTh K
npoecCHOHANBHON NeATeIBHOCTH 110 OKOHYaHUH NPOrpaMMbl  0e3
JIOTIOJTHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUILINHE.

Heynosnersopureins
HO

IToporossbrit
YpOBEHb

OOyuarommiics:

-00HapyXHJI 3HAHHE OCHOBHOTO y4eOHO-TIPOrPaMMHOTO MaTepraia B
00BEMe, HeOOXOIMMOM TSI AaTbHEHIIe yaeOHON U MPenCTOsIIeH
poQeCCHOHANBHON NesITeIbHOCTH;

-CTIPaBIISETCS C BBHINIOJHEHUEM 3a/IaHUH, PEAYCMOTPEHHBIX POTPaAMMOIA;

-3HAKOM C OCHOBHOH JINTEPATYypOH, pEKOMEHI0BaHHOU paboyeit
MPOrpaMMOM TUCITUTIINHBL,

-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U MPU BHITIOJTHEHUH
3alaHuid 10 y4eOHO-IIPOrPaMMHOMY MaTepuaty, HO 00Iagaet
HEOOXOTUMBIMH 3HAHUSAMH TS UX YCTPaHSHHS O] PyKOBOJICTBOM
pernoJaBaTes.

Y 10BIIETBOPUTEIBLHO

TToBBIIICHHBII
YpOBCHb

OoOyuarommiics:

- OOHApYKUJI TOJIHOE 3HAaHHE YYeOHO-IPOrPaAMMHOI0 MaTepHaa;

-YCIENIHO BBITOJIHUI 3aJaHus, IPELYCMOTPEHHbIE IPOrPaMMON;

-YCBOWJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBaHHYIO padoyeit
HpPOrpaMMOi TUCIUIUTHHBL;

-[10Ka3ajl CUCTEMAaTHYECKHUH XapaKkTep 3HaHUH yueOHO-POrpaMMHOI0
Mmarepuaa;

-CIIOCOOCH K CaMOCTOSITEJIbHOMY IOTIOJTHEHUIO 3HAHHUH 110
y4eOHO-IPOTPAMMHOMY MaTepuany U OOHOBJICHHIO B X0JI¢ JallbHEHIIIeH
yueOHOH paboThl M IPO(hecCHOHAIBLHO JIeTeIbHOCTH.

Xopoo

Bricokwii
YpOBEHb

OOyuaromHics:

-00Hapy HJI BCECTOPOHHHUE, CUCTEMAaTHYECKUE U TITyOOKHe 3HAHUS
y4eOHO-TIPOrpaMMHOT0 MaTepuana;

-yMeeT CBOOOHO BBINIOIHATH 3aJaHUs, IPEyCMOTPEHHBIE TIPOIPaMMON;

-03HaKOMMJICS C JIONIOJTHUTEIBHON JINTEPATypPOi;

-YCBOMJI B3aHMOCBSI3b OCHOBHBIX MOHSTHI TUCLIUIUIMH U UX 3HAYCHUE IS
npuoOpeTeHns npodeccu;

-[IPOSIBUJI TBOPYECKUE CIIOCOOHOCTH B TOHMMAaHHUHN y4eOHO-TIPOIrPaMMHOTO
MaTepHaa.

OTan4HO




1.3. Onmcanue Kaja OleHUBaHUS

Pe3ynbTaThl 00ydaronierocs OeHUBaeTCs CIEAYIOMUM 00pa3oMm:

IInanupyemsiit CopeprkaHue KAkl OLICHABAHUS
YpOBCHb JOCTHUTHYTOTO YPOBHS pe3ynbTaTa 00yUeHHS
pe3ynbTaToB HeynoBneTBopuTenbHO | Y IOBIETBOPUTEIBHO Xopo1o OTIIm4HO
OCBOCHHS He 3aureno 3auTeHo 3auTeHo 3auTeHo
Obyuarommiics
Hecnoco6HocTh O6yuatomiics OOyuaronmiics JIEMOHCTPHUPYET
oOyuyaroIerocs znoco . JIEMOHCTPHUPYET CHocoOHOCTh K
CaMOCTOSTEIILHO CHOCOOHOCTH K CaMOCTOSTCIIEHOMY
CaMOCTOSTEIILHO .
MPOJEMOHCTPUPOBATH CaMOCTOSTCIIEHOMY MPUMEHCHHUIO 3HAHUIA
N MPOJEMOHCTPUPOBATH .
HAJIMYKC 3HAHUHA TIPU . MPUMEHCHHUIO 3HAHUMA B BBIOOpE criocoba
. HAJINYKEC 3HAHUHA TIPU .
peleHnH 3aIaHnH, - TIPH PEUICHUH 3a1aHMH, pemeHus
3HaTh pelIeHnH 3aIaHunH,
KOTOpBIE OBIIH AQHAJIOTUIHBIX TEM, HEM3BECTHBIX FUTH
KOTOpBIE OBIIH
TIPECTaBIICHEI KOTOPBIE MPEICTABIISIT HECTaHAAPTHBIX
TIPECTaBIICHEI N
IperoaBaTeeM Tpero1aBaTelb, U IpH 3aJaHuN ¥ TIPH
TIperoaBaTeieM . .
BMeECTe ¢ 00pa3IoM ux €ro KOHCYJIbTaTUBHON KOHCYJIbTaTHBHOM
BMeECTE ¢ 00pa3oM ux
peIeHHS. . TOJIICPKKE B HACTH MOJIACPIKKE B HaCTH
p ’ COBPEMECHHBIX MPOOJIEM. | MEKIUCIUAIUIAHAPHBI
X CBsI3EH.
OO0yuaronumiics
. JIEMOHCTPHPYET
OOyuaronmiics pPHpy
N CaMOCTOSTEIILHOE
OOyuaronmiics MPOJAEMOHCTPUPYET .
MPUMEHEHUE YMEHHUI
OTcyTCcTBUHE Y JEMOHCTPHPYET CaMOCTOSTEILHOE elICHIS
oOyugaromerocs CaMOCTOSITEITFHOCTD B MIPUMEHCHHE YMEHUHA P
. . HEM3BECTHBIX FUTH
CaMOCTOSTEIIEHOCTH B MIPUMEHCHUN YMEHHHA pelIeHus 3aJaHnH,
. HECTaHAAPTHBIX
YmeTp MIPUMEHCHUN YMEHHUI pereHus yaeOHbIX AHAJIOTUYHBIX TEM, sazamui 1 mpu
[0 HCHOJh30BAHUIO 3aJJaHUH B TIOJTHOM KOTOPBIE MPEICTABIISIT P
KOHCYJIbTaTHBHOM
METOIOB OCBOCHUS COOTBETCTBHUH C TperoIaBaTelb, U Ipu -
y9e0HOH TUCIUTUIAHBL. 00pa3om, TaHHBIM €ro KOHCYJbTaTUBHON P
MperoaBaTess B
MperoIaBaTesIeM. MOJIICPIKKE B YACTH qacTH
COBPEMEHHBIX POOIIEM.
MEKIUCTUITITIMHAPHBI

X CBSI3EH.




2. [lepeyens BompocoB U 3a1a4 K AupdepeHIHPOBAHHOMY 3a4eTy, IK3aMeHy, 00pa3el] IK3aMeHALIMOHHOT0 OuneTa.
2.1 Bonpocsl k nuddepennupoBannomy 3adery (1 cemectp):

1. ®wusuueckas Benuuunna. [Torpemnoctn n3mepenuit pusndeckux Benmana. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

2. MexaHu4eckoe JBIKCHHUE, €r0 BUIBI M XapaKTEPUCTHKH (CKOPOCTH, MepeMelneHue, yckoperue). OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

3. PaBHOMepHOe ABM)KEHHE TOUKH 110 OKPYXKHOCTH, YIJIOBasi CKOPOCTh, LIEHTpocTpeMuTenbHoe yckopenne. OK 01, OK 02,
OK 03, OK 04, OK 05, OK 07

4. Ocuosuas 3amaua quHamuku. Cuna. Macca. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

5. 3Bakonsl Mmexanuku Herorona. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

6. Cwsl B Ipupoie: Cuiia TSHKECTH, CHITa Peakliy OIOPHI, BEC Tela, Ciiia Tperwus, cuia ynpyroctd. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

7. Cwuna Tspxectn u cmta BcemupHoro taroteHns. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

8. HMwmmynsc tema. mmynee cubl. 3akoH coxparenus mMiyiasca. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

9. Kunernueckas sueprus. [loreHnmanpHaas sHeprus. 3aKoH coxpaHeHns Mexanmdeckot sueprun. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

10. OcHOBHBIE NOJOXKEHUS MOJICKYIIIpHO-KuHeTH4eckoit Teopun. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

11. Crpoenue ra3o00pa3HbIX, kuakux u TBepasix Ten. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

12. Wneansusrii ra3. Jasaenne raza. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

13. Temmneparypa u ee u3mepenue. AGCOIIOTHBIN HyJIb TemmepaTypbl. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

14. VYpasuenwue cocrosHus uaeansHoro raza. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

15. Uzonpomeccs u ux rpaduku. ['azoBrie 3akonbpl. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

16. BuytpeHHsa dHEprus cucTeMbl. BHyTpeHHss sHeprus uneansHoro raza. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

17. VYpasrenwue temnoBoro 6amanca. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

18. Ileproe nagano Tepmomuaamuku. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

19. Bropoe Havano repmoauHamukin. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

20. Hcnapenue u xougercarus. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

21. AOGcoiroTHas M OTHOCHTENIbHAS BJIAXXHOCTh BO3AyXa. [Ipubops! i onpeaesieHus BaakHocty Bo3ayxa. OK 01, OK 02, OK
03, OK 04, OK 05, OK 07

22. XapaxkTepuCTHKa KUJIKOTO COCTOsIHUS BeliecTBa. [loBepxHocTHOe HaTsbkenne. CmaunBanue. OK 01, OK 02, OK 03, OK
04, OK 05, OK 07

23. XapakTepuCTHKa TBEpJOro coctosiHus BemectBa. Kpucrammmueckue u amopdusie Tena. OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07

24. TemnoBoe pacmupeHue TBepabx el u xuakocreit. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

25. IlmaBnenue. Y nenpHas temiora miasiaenns. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

26. Kpucrammszanusa. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

2.2 Bompocsl K 3K3aMeHYy (2 cemecTp):

1. ®dusuueckas BenuunHa. [Torpemroctu usmepenuit pusndeckux seaunuud. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

2. MexaHu4eckoe JBIKECHHUE, €r0 BUBI M XapaKTEPUCTHKH (CKOPOCTH, MepemelneHue, yeckopenue). OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

3. PaBHOMepHOE JBMKEHUE TOUKH T10 OKPY>KHOCTH, YIIIOBasi CKOPOCTh, LIeHTpocTpeMuTelbHOoe yekoperue. OK 01, OK 02,

OK 03, OK 04, OK 05, OK 07

OcHoBHas 3amada nuHaMukn. Cuaa. Macca. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

3axonnl Mmexannku HeroTona. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Cubl B IpUpoOJIe: CUJIa TSXKECTH, CUJIa PEaKLMH OIOPhI, BeC Tela, cuila TpeHus, cuia ynpyroctd. OK 01, OK 02, OK 03,

OK 04, OK 05, OK 07

7. Cwuna Tspxectu u cwiia BecemupHoro taroteHns. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07Wmmrynse Tema. MMimymbe
cuibl. 3akoH coxpaneHus umnyisca. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

8. Kuneruueckas sneprus. [loreHumanbHas sHeprus. 3akoH coxpaHeHus: Mmexanuueckoii sneprun. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

9. OcHOBHBIE MOJIOXKECHHS MOJICKYJ/IsIpHO-KuHeTHYeckoii Teopuu. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

10. Crpoenue razoo0pa3ubix, xkuakux u tBepasix Tesr. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

11. Wnpeanwhsiii ras. Jlasnenue raza. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

12. Temmneparypa u ee namepenue. AdcomroTHbIi HyIb Temmneparypsl. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

13. VYpaBuenwue cocrosiHus uneanpHoro raza. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

14. Uzonpoueccs u ux rpaduku. ['azoBrie 3akousl. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

15. BHyTpenHss sHeprus cucteMbl. BHyTpenHss sneprus uaeansHoro raza. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

16. VYpasrenwue TemoBoro 6amanca. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

17. Tleppoe Havano Tepmomuaamuku. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

18. Bropoe nauano repmoaunamuki. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

19. HUcnapenwne u kouaencarms. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

20. AOcosroTHAs M OTHOCHTENIbHAS BJIAXKHOCTh BO3ayXa. [IpuOOpsI i1 onpeencHus BiaxHocTH Bo3ayxa. OK 01, OK 02, OK
03, OK 04, OK 05, OK 07

21. XapakTepuCTHKa XHJIKOTO COCTOsIHUS BeliecTBa. [loBepxHocTHoe HaTsbkenue. CmaunBanue. OK 01, OK 02, OK 03, OK
04, OK 05, OK 07

ook



22.

23.
24,
25.
26.
217.

28.
29.

30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42,
43.

44,
45,
46.
47.
48.
49,

50.
5L
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

XapakTepHucTrKa TBEPAOTO COCTOSHUS BemecTBa. Kpucrammueckne u amopdusie Tena. OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07

TemnoBoe pacmmpenue TBepabix Ten u xuakocreir. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

ITnasnenwne. Y nensHas Temnota miasieanss. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Kpucrammmzanus. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

DnekTpuueckue 3apsasl. 3aKoH coxpaHeHus 3apsna. 3akoH Kymona. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
OnexTtpudeckoe nosue. HanpsxeHHOCTs 3nekTpudeckoro nois. [Ipunnun cynepnosunun noneit. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

DnekTpoeMkocTh. Enunuiibt anekrpoemroctu. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Konnencaropsl. CoequHeHNE KOHACHCATOPOB B OaTapero. [Tpumenenue koraencatopos. OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07

Cuna Toka u uiotHocth Toka. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

3aBHCHMOCTH JICKTPHUECKOTO COTIPOTHUBIICHHUS OT MaTepHaa, [UIMHBI 1 IDIOIIA ! IIOTIEPEYHOTO CEUSHHS MTPOBOTHIKA.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

3akon Oma ms yuactka mern. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

PaboTa 1 MOIITHOCTH OCTOSIHHOTO TOKa. TeruioBoe aericTeue Toka. 3akoH xoyns—IJIenma. OK 01, OK 02, OK 03, OK

04, OK 05, OK 07

DIeKTPOBIIKYILAS CHJIa UCTOYHHKA ToKa. 3akoH Oma ains nonHoi nenu. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
[TapannensHoe u mocneaoBarenbHoe coenuuenue nposoguukoB. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

3akonsl Kupxroga mis y3na. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

CoenuHeHNE HCTOYHUKOB dIIEKTpHYecKoit sHeprun B 6atapero. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
DNEeKTpUYECKUN TOK B METAJUIAX, B 3JIEKTPOJIMTAX, razax, B Bakyyme. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
BexTop nnnykuuu marautHoro noist. Hanpspkennocts marautHoro nosist. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
Cuna Amnepa. [Ipumenenue cuinsl Amnepa. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Cuna Jlopenua. Ilpumenenue cuisl Jlopenua. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

3aKoH 3JeKTPOMarHuTHOM HHAYKIUH. BuxpeBoe anextpuyeckoe nmosie. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
KonebatenbHoe nBmxkeHue. ['apmonnydeckue koiedanus. CBoOOHbIE MEXaHUUECKHE KoeOanust. BrIHyKIeHHbIC
Mexanunueckue konebanus. Pesonanc. OK 01, OK 02, OK 04, OK 05, OK 07, .

MartemaTtuueckuii MasTHUK. [Ipyxunnbiii mastauk. OK 01, OK 02, OK 04, OK 05, OK 07, .

ITonepeunsie u nmpoioyibHBIE BOMHBL. XapaktepucTuku BoaHbel. OK 01, OK 02, OK 04, OK 05, OK 07, .

3ByKOBBIC BOJHBI. YIbpTpa3Byk u ero npuMeHerne. OK 01, OK 02, OK 04, OK 05, OK 07, .

CBoOonHbIe 3neKTpoMarHuTHEIE Konebanus. @opmymna Tomcona. OK 01, OK 02, OK 04, OK 05, OK 07, .

Ilepemennsiit Tok u ero napamerpsl. OK 01, OK 02, OK 04, OK 05, OK 07, .

EMKOCTHOE M MHIYKTMBHOE CONPOTHUBIICHUS IEPEMEHHOT0 ToKa. AkTuBHOE conpotusieHue. OK 01, OK 02, OK 04, OK
05, 0K 07, .

Pesonanc B anektpuueckoit enu. OK 01, OK 02, OK 04, OK 05, OK 07, .

Tpauchopmaropsr. OK 01, OK 02, OK 04, OK 05, OK 07, .

DnexTpoMarHuTHele BOJIHBL. CBolcTBa anekTpoMarHuTHBIX BoiH. OK 01, OK 02, OK 04, OK 05, OK 07, .

3akonsl reomeTpudeckoi ontuku. OK 01, OK 02, OK 04, OK 05, .

JIunzel. [Toctpoenne nzobpaxkenus B muH3ax. OK 01, OK 02, OK 04, OK 05, .

®opmyna ToHKOH JuH3bL. YBenuuenue auH3bel. OK 01, OK 02, OK 04, OK 05, .

Untepdepenmus ceeta. KorepenTHOCTH cBeTOBEIX Myueit. OK 01, OK 02, OK 04, OK 05.

Hudpaxmus cBera. Audpakiws Ha Ny B MapaulelbHbIX JTydaX. JJudppakunonnas pemerka. OK 01, OK 02, OK 04, OK
05.

Hucnepcus ceeta. Bunpl usnyuennid. Bugst cnexrpos. OK 01, OK 02, OK 04, OK 05.

KsantoBas runoresa [Tnanka. TemnoBoe m3nyuerne. OK 01, OK 02, OK 04, OK 05.

dotoadhdext. Ypauenue DiiHiuTerHa s poroapdexra. OK 01, OK 02, OK 04, OK 05.

BremHnit portosnexkrpuueckuit 3¢ dext. BHyrpennnit potordpdext. Tumsr potornementos. [Ipumenenne pororddexra.
OK 01, OK 02, OK 04, OK 05.

PasBuTHE B3TIIA10B HAa CTpOEHHUE BemecTBa. Mojenu ctpoeHus aromHoro sapa. OK 01, OK 02, OK 04, OK 05.
SAnepHas moznens aroma. OnbiTel D. Pesepdopaa. OK 01, OK 02, OK 04, OK 05.

PanuoaxktuBHOCTB. 3akoH paguoakTuBHOro pacnaza. OK 01, OK 02, OK 04, OK 05.

SAnepuble peakuuu. Snepnas suepretuka. MckyccrBennas paguoaktusHocts. OK 01, OK 02, OK 04, OK 05, OK 07.
ConHeyHas cucTeMa: IUIaHeThl U Majible Tena, cucreMa 3emiisi—JIyna. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.
Knaccudukarus 38€31. 38€3161 1 icrounnky ux sHeprun. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

2.3 3agaum Kk s3K3amMeHny (2 cemecTp):

1.

[IpssMonuHEHHBIA MPOBOAHUK UTMHON L M ¢ TokoMm | moMecTwnu B OJHOPOJHOE MAarHMTHOE TOJiE TEePIECHIUKYIISIPHO
JIUHUSAM HHIYKIUH B. KaKk M3MEHHUTCS cwiia Amrepa, NEeHCTBYIOIas Ha MPOBOJAHHK, €CIIM €0 JUIMHY YBEJIHUYUTH B J[Ba
pasa, a CriTy TOKa B TIPOBOJIHMK YMEHBIUTH B 4eThipe pasa. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Jlonmmute sinepHbie peakium: SLi + 1p - ? + 3He u 35AL+ in - ? + 3He OK 01, OK 02, OK 03, OK 04, OK 05, OK
07.



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

3aBUCHMOCTh HANpPsOKEHUS Ha KoHjaeHcaTope ot Bpemenu umeer Bua: U=UySin wt, roe Uy=60 B, »=50 pan/c. Haiixure
amIuaTy Iy kKosebanwuii cuisl Toka. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Uemy paBHO BpeMs MPOXOXIACHUS TOKAa CHIION 5 A 10 TIPOBOJHHUKY, €CJIM MPU HANpsHKEeHWH Ha ero koHnax 120 B u B
MIPOBOHHKE BBIACISACTCS KOJIMUECTBO TeTuToThl, paBHoe 540 x/[x. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

B 351eKTpHUYECKyIO [Elb BKIYCHA MEIHAs MPOBOJIOKa MHHON 20 CM Mpy HAMPSLKEHHOCTH 3JIEKTpUYecKoro moms 50 B/m
cuJla ToKa B IpoBoJioke paBHa 2 A. Kakoe HampspbkeHHe MpUIokeHo Kk koHIaM nposostoku? OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07.

Ha 3apsn 2107 Kn, Haxomsmuiics B HEKOTOPOM TOUYKE 3JIEKTPUYECKOIO II0JI, JCHCTBYET CUia 1,5:10° H. Omnpenenure
HanpsbKeHHOCTH ot B 3Toi Touke. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Tpebyercst H3roTOBUTH ABYX IUIACTUHYATHIA KOHIEHcaTop eMKOcThio 500 nd u3 crannons u napapuHUPOBAaHHOW Oymaru
tonuHOM 1 MM. OmnipeienuTh IoIaas Heodxoaumoro konmmdectsa cranuois. OK 01, OK 02, OK 03, OK 04, OK 05, OK
07.

Ha xakoMm paccTOSHHH IpyT OT Apyra Haxo PacIHoIOXKHTH 3apsabl mo 5 MKKU, 94TOOBI B KEpOCHHE C AMIIICKTPUIECKOI
MIPOHHUIIAEMOCTHIO, TAHHOM 2 CHJIa B3aMMOACHCTBHS MEXy HIMHU OKa3aJoCh passoii 0,5 H. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07.

Kakyro paboTy coBepIIaeT ra3, pacIupsisich n3obapudaeckn mpy aasiernn 2-10°ITa ot o6bema 1,6 10 06bema 2,5 TUTpoB?
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Omnpenenuts HavalmbHYIO TemnepaTypy 0,6 Kr oyioBa eciu IpU MOTpyKeHuHu ero B Boxy Maccoit 3 kr mpu 300 K, ona
Harpenach Ha 2 K. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

IIpu temneparype 280 K u naBnenuu 4-10° Ia ra3 3auumaer o6wsem 0,1 M°. Kakas pabora coBeplleHa HaJl Ta30M IpH
yBEJIUYCHUH ero o0bema eciu oH HarpeT 10 420 K npu mocrosaaom gasnernu? OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07.

Omnpenenuts Temrepatypy ammuaka NHs, Haxopsimerocs mo naBjIeHuEM 2,1-10° Ila, ecn 06BeM ero pasen 0,02 M, a
Mmacca 0,03 xr. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Ha BaroneTtky maccoii 24 TOHHBI, IBIXKYIIYIOCS CO CKOPOCTHIO 2 M/c BepTuKanbHO copocwnu 800 kr mecka. Kakosa Oyzner
cKkopocTh BaroHeTku nocie 3roro? OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

OmnpenennuTs MOIIHOCTH TEIIOBO3a, 3HAs, YTO MIPHU CKOPOCTH IBHKEHHUS 48 KM/4 cria TATH paBHA 100 kH. OK 01, OK
02, OK 03, OK 04, OK 05, OK 07.

Moct obpa3syer BbIyCKHYIO nyry paguycoMm 400 M. ompenenute Bec moesja Ha CEpeJHHE MOCTa, €CIM CKOPOCThb €ro
nBkeHust 18 km/4, a Tena pasua 1200 . OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Onpenenure >KeCTKOCTh MPYKUHBI THHAMOMETPA, eciu o aeiictBueM cuibl 80 H yamuaunace va S cm. OK 01, OK 02, OK
03, OK 04, OK 05, OK 07.

I'py3 maccori 100 Kr paBHOMEPHO MEpPEMEIIAIOT MO MOBEPXHOCTH, Mpwiaras cuiy moa yrioM 30° K TOPU3OHTY.
Koaddrmument tpenus pasen 0,3. Haiita Benmmauny 1ol crtsl. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.
ABTOMOOWIJIb OBIDKETCS MPSIMOJIMHEHHO C TIOCTOSTHHBIM YCKOpEHHEM 2 M/C?, Mesi B TaHHBIIT MOMEHT ckopocts 10 M/c. T'me
oHn 0611 4 ¢ Haszan? OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

[Ipu nanpspxennu 220 B Ha 3axnMax pe3ucropa cuia Toka pasHa 0,1 A. Kakoe HanpshkeHHe IOJaHO Ha PE3UCTOP, €CIIU CUIIa
TOKa B HeM craina pasHo# 0,05 A? OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Oo6pa3serr 5K3aMeHAIMOHHOT0 OuIeTa:

MpuMWXKT — pumman AIBI'YIIC B r. Yccypuiicke

Paccmotpeno TTHK Dk3aMeHaIoHHbIi OmteT Nel
0011erpoheCUUOHATBHBIX JUCIUILIHH Mo AUCUUIUINHE «PU3HKa» «YTBEpxKaa»
« » 20 T JUIS1 HAIIpaBJICHUs CIIELUAIbHOCTH 3am. lupexropa o YP
Ipencenarens 08.02.10 «CTpoUTENBCTBO KEIE3HBIX A0POT, /Menemuko JILA./
[Tpoiikuna U.H. / MyTb U IIyTEBOE XO3SIICTBO» «_» 20 T
«_» 20 1.

1. Vpasenenue mennosoco 6aranca. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

2. Snpepubie peakuuu. SnepHas suepreTuka. MckyccTBennas paauoaktuBaocts. OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07.

3. B oanexmpuueckylo yenwv gxouena meonas npogonoxa onunot 20 cm npu HanpaiceHHocmu dneKmpudecko2o nois 50
B/m cuna moka 6 nposonoke pasna 2 A. Kaxoe nanpsiicenue npunosiceno k konyam npogonoxu? OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

IIpenonaBaTens: Tpoiikuna 1.H.

3. TecroBble 3aganns. OneHKa 110 pe3yJIbTATAM TeCTHPOBAHMS.



3.1. TlpumepHble 3a7aHAS TECTA

1.

o

10.

11.

12.

13.

Pazgen ¢pusnku, n3ydaromuii IBIKEHUE MaTepraIbHBIX Tell U B3aumoeicTeue Mexxay Humu. OK 01, OK 02, OK 03, OK
04, OK 05, OK 07

ABTOMOOWIIB ABHUTANCS CO CKOpPOCThIO 60 kM/4. Ompenenuts ero myts 3a 30 muayT. OTBeT nath B kM. OK 01, OK 02, OK
03, OK 04, OK 05, OK 07

Ha Teno maccoii 2 kr aerictByeT cuna 10 H. Paccuurats yckopenue. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
BrIOpaTh cOOTBETCTBHE MEXIy M3MepsieMbIM npudopoMm u ¢usndeckor BenmunHoi: OK 01, OK 02, OK 03, OK 04, OK
05, OK 07

Bpewms

JminHa

Fi)
S
':.lmp““ o’

. g len

kel Cuna

CkopocTb
36 xm/41 B cucteme CH paBHO .OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Br1Opatb cooTBeTCTBHE MEX Ty (pr3HUecKor BennunHOU u equaumei msmepenns: OK 01, OK 02, OK 03, OK 04, OK 05, OK

07
2

MOIIHOCTh Mm/c
Pabora Bt
Yckopenune Kr*M/C
Cuta Jox
Hmmynbse H

Teno pazmepamu 1 GOpPMOI KOTOPOT'O MOXKHO MPEHEOPEYb B YCIOBUAX JaHHOM 3aJad. Y Ka3aTh MOCIE0BATEIEHOCTE B
nopsJike BozpacTanus noreHunaabHou sHeprun: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

1: mMacca Tena 2 Kr, BeICOTa TeJia HaJ 3emiiei 50 cm.

4: wmacca Teja 1 kr, BeIcOTa Tena Haja 3emiei 10 M.

3: macca teina 200 r, BeicoTa Tena Haj 3emieii 100 cum.

2: wmacca tena 20 Kr, BEICOTa Tejla HaJl 3eMiiei 1 k.

Yka3ath Mocie10BaTeIbHOCTh (HOPMYJI — CHJIa YIPYTOCTH, CHJIA TSDKECTH, CHJIa PEaKIIMU OMOPHI, CHIa TPEHUs, BEC Tea,

pesynerupyromas cuia: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

1. F=rma
4: F=mg
6: F=ulV
3 F=#kAx
2: N=rmyg
5 P =myg

PaccuuTath uMIymbC TeNa, €CI ero CKOpocTh 5 M/c, a Mmacca 2000 r. OtBer aathb B cucteme CH. OK 01, OK 02, OK 03, OK
04, OK 05, OK 07

CriopTcMeH MOHSUT IITaHTy Maccoif 75 Kr Ha BBICOTY 2 M. PaccuntaTh Ha CKOJIBKO M3MEHHMJIACH MTOTEHIIMAIBHAS YHEPT U
mwradard. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

[Mpy>xuHa sxectkocThIO 25 H/M n3mensiot coro ummHy oT 40 cm 10 35 cm. Onpenenuts cuiny ynpyrocta. OK 01, OK 02,
OK 03, OK 04, OK 05, OK 07

Teno maccoit 100 r gBmxkercs nox neiicteueM cuisl 20 MH. Onpenenuts yckopenue, ¢ kKotopsiM asuxkercs teno. OK 01,
OK 02, OK 03, OK 04, OK 05, OK 07

Jast kaxkoro (PM3MYECKOTo JIEMEHTa U3 MEPBOTO CTOJIONA 110/100paTh COOTBETCTBYIOIMIN 31eMeHT BToporo crosona: OK
01, OK 02, OK 03, OK 04, OK 05, OK 07



14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

dusnyeckoe sIBICHUE CexyHna

dusnueckuil mporuece Macca
Enunnia n3mepenue Gu3naecKol BETMIUHBI I'poza
dusnueckas BeIUINHA Pacmmmpenne raza
Bri6pats ckanspayto ¢pusndeckyro Benmanny. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
a. Bpewms.

b. CkopocTs.
C. Yckopenue.
d. Tlepemerenue.
dusnueckas BeJIMYMHA, XapaKTepU3yIollas U3MEHEHHe NepeMelIeHus Tena 3a npomexxyTrok Bpemenu. OK 01, OK 02, OK
03, OK 04, OK 05, OK 07
Typucr, nBurascs papHoMepHo npomien 1 kv 3a 15 munyT. PaccunraTs ckopocts Typucta. OTBeTh Hath B kM/4. OK 01, OK
02, OK 03, OK 04, OK 05, OK 07
Bri6parts ot wero 3aBucur cmia tperns: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
a. Ot maccel Tena.
b. Ot mwromanu tena.
Cc. Or ko3 durrenta TpeHUs: TOBEPXHOCTH.
d. Ot Maccel TIOBEPXHOCTH.
BekropHas ¢usmueckasi BeIHUNHA, SABISIONICecs Mepoii Mexannueckoro B3anmosericteus. OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07
Kakum ummynbcom ob6amacT BOpOHa, CUAINAst Ha 3a00pe BbIcOTO# 2,5 M? Macca Boponst 500 r. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
OmnpenennuTs KWHETHIECKYIO YHEpTHIo Tena Maccoit 200 T, KoTopoe nBmkeTcs co ckopocThio 36 km/4. OK 01, OK 02, OK
03, OK 04, OK 05, OK 07
Onpenenuts NOTEHUMAIBHYIO SHEPTHUIO NTUIIBI Maccol 3,5 kr eraweii Ha Beicote 10 M. OK 01, OK 02, OK 03, OK 04, OK
05, OK 07
Omnpenenuts KOXPOUIUESHT TPEHHUS CKONBKCHHS, €CIHA TEJIO Maccoil | Kr IBIKETCS PaBHOMEPHO MPSAMOIUHEWHO II0
TOPU30HTAJIBHOM IJIOCKOCTH, PU 3TOM BO3HUKAET cuiia TpeHus ckoubxkenus S H. OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07
BriOpaTh cooTBeTcTBHE Mexy (hopMyiioi u HazBanueM Gopmyis: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Ilepssrit 3axkoH HeroToHa F = ma

Bropoii 3akoH Herotona Fip=—Fy,

Tpetuii 3akoH HeroToHa F=0
BHyTpeHHss1 HEprus 3alaHHON MacChl UI€aIbHOIO ra3a 3aBUCUT TOJBKO OT OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07

Ha cxompko rpamycoB Harpeercs 200 T cBuHIA, eciii eMy cooOmuTh 140 Ik TemmoTei? Y nenbHasi TeIDIOEMKOCTh CBUHIIA
140 JTx/xr-°C. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Pabouee Teno Terutooit Mamuubl ¢ KITJ] 50% coBepiraer 3a oxun nuki padory 20 x/[x. Kakoe koau4ecTBO TEIUIOTHI
noyiydaet pabouee Teno oT Harpesartens 3a nukn? Oteet 3anumute B k. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
BriOpath COOTBETCTBHE MEXAY (DU3MUYCCKHUMH BEIMYMHAMH U MPHOOPOM, KOTOPBIM H3MEPSIETCS MaHHAs (PH3UUECKas
penunuuHa: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Temneparypa Tepmomerp

A

Brnaxnocts Bo3nyxa é IIcuxpomeTtp



28.

29.

30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

Jasrenne aTMocheps BapomeTtp
VYkazaTb nocieaoBaTeNbHOCTh B Mopsike Bozpactanus temmneparypsl: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

4: 30°C
1: OK

3. 273K
2. -115°C

YCcTaHOBUTH COOTBETCTBUE MEXKY Pa3HBIMU COCTOSTHUSIMH BOJIbI U cocTostHUsIME BemecTBa. OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07

Iap Tazoobpasznoe
Cheoicunka JKuokoe
Poca Kpucmannuuecxoe

[ponece npoucxomsmuii mpu nocrossHHON TeMiepatype. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
Iponece npoucxomsmuii mpu nocrosaHoM 006éMe. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
[Ipouecc npoucxoasmuii npu nocrossHHoM gasinenuud. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
VYka3aTh Kak U3MEHSCTCS TEMIlepaTypa KpUCTANIMIECKOTO Tejla ¢ MOMEHTa Hadaja IuiaBieHus 1o ero okonyanus OK 01,
OK 02, OK 03, OK 04, OK 05, OK 07.

a. IlocTeneHHO MOBBILIAETCS.

b. B nauase miaBieHHs MOHMKACTCS, 3aTEM MOBBIIIACTCS.

C. B nHagane niaBneHHs MOBBIIIACTCS, 3aTEM [TOHUKAETCSI.

d. He usmensercs.
IIponece nepexosia U3 KUAKOTO arperaTHOro COCTOSHUS B TBEpJOE - . OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
BriOpatp kakas abcomroTHas Temriepartypa 1o mkane KempBuHa cooTBercTByeT Temmnepatype 37 °C. OK 01, OK 02, OK
03, OK 04, OK 05, OK 07

a. -236K
b. 37K

c. 310K
d. 307K

Omnpenenuts 3apsii, KOTOPBIN NPONAET uepes3 MoNepeyHoe ceueHHe MPOBOAHNKA 3a 10 MUHYT, €Cllu CUjla TOKa paBHa 5 A.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

a. 3000 K.
b. 30K

c. 300K
d. 3K

BBI‘II/ICJ'II/ITL 061.1.[66 COHpOTI/IBJ'IeHI/Ie TpCX peSI/ICTOpOB, COCIMHCHHBIX IMOCICAOBATCIIBHO, €CIIN UX COHpOTI/IBJ’ICHI/Iﬂ paBHBI
Ry =24 Om, R, =3 Om, R3 = 4 Om. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

R 1 R | R3

v __}
U-1 Uz U3
ST I
U
+ ot

Onpenenuth ¢ Kakod cuiioi JaeicTByeT MarHuTHoe nojie uHaykuuedl 10 MTa Ha npoBoAHUK ¢ TOKOM 5 A anuHoH 10 M.
[IpoBogHMK pacrnoioKeH NepneHANKYIIpHO JuHusAM MarHuTHo uHaykuuu. OK 01, OK 02, OK 03, OK 04, OK 05, OK
07

a. S50H.
b. 0,5H.
c. 0,05H.
d S5SH.

Br10path cooTBeTCTBHE MeX Ay (pU3MUECKUMHU BennurnHaMu u equHuiamu m3mepenns: OK 01, OK 02, OK 03, OK 04, OK
05, OK 07

Cuna Toka Om
Hanpsoxenue Barr
Conportusnenue Bonbt
MouHOCTh Amnep

KakoBa cuna Toka B KaTylke HHAYKTUBHOCTBIO 20 MI'H, eciiu 2Heprust MarHuTHOro 3Toi karymku pasHa 0,36 [xx. OK
01, OK 02, OK 03, OK 04, OK 05, OK 07
Kaxoo conporusnenue nposoxuuka. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07



42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.
53.
54.

55.

56.

57.

58.
59.

I,Af
5-.. S — — ,,’
11H
3
2

1+ 1 —t—t—
0 I -

5 101520U,B
OcoObIii BUI MaTepuu, KOTOPBII CYILECTBYET TOJIBKO BOKPYT IBMXKYyIIMXcs 3apspkeHHbIX dactui. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
Y CTaHOBUTH MOCICIOBATEILHOCTD B MOPSAKE Bo3pacTaHus 3HaueHus (usmdyeckux npuctapok: OK 01, OK 02, OK 03, OK
04, OK 05, OK 07

3. T'wra.
1: Kuo.
4: Teppa.
2: Mera.

OmnpenennuTe CONPOTHUBICHWE MEIHOTO IPOBOMHUKA IMHHONH 10 M m miomansio momepewnoro cedeHus 0,017 MM,
VY enpHOE COMPOTHBIICHNE MEIH 1,7-10'8 Om-Mm. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Omnpenenuts D/IC ncTOYHHKA TOKA C BHYTpeHHUM compoTuBieHreM 0,1 OMm, eciu mpu MOIKITIOYEHIH 3TOTO HCTOYHHKA
Ha pesuctop conpotusienueM 4,9 OMm Ha Hem co3aaercs Hamnpsbkerue 9,8 B. OK 01, OK 02, OK 03, OK 04, OK 05, OK
07

YCcTaHOBUTH TOCIIE0BATEIBHOCTL B IOps/Ke yObIBaHMs 3HaueHus dusnueckux npuctasok: OK 01, OK 02, OK 03, OK
04, OK 05, OK 07

2: Mukpo.
4: Tluko.
3: Hamno.
1: Mwmm.

Ha snekrprueckoM daifHWKe ykazaHel xapaktepucTuku «220 B; 880 Bt». Ompemenuts TOK IpH KOTOPOM padoTaeT
nmanasei gaiiHIK. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
Br1Opath 0T KakuX BEIMYMH 3aBUCUT conpoTuBieHue nmposonanka. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
OT ATMHBI TPOBOHUKA.
OT nmyI0mIa 11 MONEePEYHOTr0 CEUeHUS IPOBOJHUKA.
OT HanpspKeHU, TPHIIOKEHHOTO K IPOBOAHUKY.
OT MaTepuaa IpOBOJHUKA.
OT cuibl TOKa, UAYIIEro MO IPOBOJHUKY.
- 9TO MaKCHUMaJIbHOE OTKJIOHEHHE Tela oT nojokeHust paHoBecuss. OK 01, OK 02, OK 03, OK 04, OK 05,
OK 07
o rpaduky onpenennurte aMIuIATy Iy diekrpomarautaoit Bomasr OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

x, 2 A (h)

®o0 o

0,254~

-
-
—
.-
b
J

O+

-0,25----- A\

3BykoBas BoiHa — 370 ... OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
a. BOJIHA, paCOPOCTPAHSIONIASCS C YaCTOTOM Oosbie 20 kI 11,
b. BosHa, pacmpocTpaHsIOIasCcsa B IPOCTPAHCTBE C 4acTOTON MeHbie 16 .
C. BOJHA, paclpOCTPaHSIOMIAsACSA B IPOCTPAHCTBE ¢ YacToTol oT 16 I't mo 20 k1.

[ToaBuxHas yacTh reHepaTOpa NEPEMEHHOTO TOKA Ha3bIBAETCs .OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
HenoaBmkHast 4acTe reHepaTopa NepEMEHHOT0 TOKa Ha3bIBACTCsI .OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
BriOpatb cooTBeTcTBHE Mexk Ty hr3mueckumu BenmarnHaMu 1 obo3HaveHmsivu: OK 01, OK 02, OK 03, OK 04, OK 05, OK

07

ITonHoOE conpoTuBIEHUE XL
AKTHUBHOE COIIPOTUBIICHUE z
PeakTHBHO-MHIYKTHBHOE CONPOTUBIICHHE R
PeakTUBHO-€MKOCTHOE COIIPOTUBIIEHUE Xc

MomutrocTh Ha Bxojie TpanchopmaTopa 10 kBT, a Ha Bexoae 9,7 kBt. Paccunrtars KIIJI Tpanchopmaropa B %. OK 01, OK
02, OK 03, OK 04, OK 05, OK 07

DIEKTPOMAarHUTHOE YCTPOWCTBO, IMpeJHa3HAYCHHOE I IMPeoOpa3oBaHUs IMEPEMEHHOIO TOKAa M HANPSDKCHUS MpH
neusmenHnou yactore. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

Paccuutars nepuos curxaina, eciv 4actota cunycounganbHoro Toka 400 I'u. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
YcTaHOBUTH MOCIIEAOBATEILHOCTD BO3pacTanue inHbl B BuaAuMoM crekrpe. OK 01, OK 02, OK 04, OK 05, .



60.

61.

62.

63.
64.

65.

66.

67.
68.

69.

70.

KpacHsbrid.
Cunmii.
Kentsiit.
DuoaeTOBBIN.
OpamKeBEbIil.
Tomy6oii.
4: 3eneHslil.
JIyd cBeta magaer Ha IUIOCKOE 3epKajio. Yroi nageHus paseH 10°. OnpeaenuTs yroia Mexay 3epKalbHONW MOBEPXHOCTHIO U
nagaromum aydyom. OK 01, OK 02, OK 04, OK 05, .
VYron najsieHus CBeTa Ha FOPU30HTAIILHO PAacIOiIoKEHHOE IIIOCKOe 3epKaio paBeH 30°. OnpeaennuTsh KakuM OyAeT yroi
OTpaXXEHUsI CBETa, €CJIU MOBEPHYTH 3epkaiio Ha 10° cornacHo pucynky. OK 01, OK 02, OK 04, OK 05, .

bl A A e

JIya cBera mamaeT Ha IDIOCKOE 3epKaio. Yrod oTpaxkeHus paBeH 20°. OmpenenuTbs yroil MEXAy MaJaloniM H
otpaxkeHHBIM ydamu. OK 01, OK 02, OK 04, OK 05, .

a. 40
b. 20
c. 70
d. 140

SBnenue pasznoxenue o6enoro ceera B cektp. OK 01, OK 02, OK 04, OK 05, .
OnpeaenuTh ONTHYSCKYIO CHIIY OYKOB IS JAIbHO30PKOIO [J1a3a MPH YCJIOBHH, YTO PACCTOSIHUE HAWTYYIIero 3peHus 40 cM.
OK 01, OK 02, OK 04, OK 05, .

a. -25
b. 25
c. 0,025
d. -0,025
18
3anucath KOJIMYECTBO 3JIEKTPOHOB B COCTABE aTOMa aproHa 39,948 OK 01, OK 02, OK 04, OK 05, OK 07, .
26
Fe
3anucarh KOJIMYECTBO MPOTOHOB B COCTaBE aTOMa JKeje3a 55,845 OK 01, OK 02, OK 04, OK 05, OK 07, .
107.8682 47
Ag
Argentum
3anmcaTh KOIHMIECTBO HEHTPOHORB B COCTaBE aToMa cepedpa OK 01, OK 02, OK 04, OK 05, OK 07, .

Y CcTaHOBHTH MOCIEI0BATENBHOCTD B MOPSAAKE YOBIBaHMS NMpOHHUKarommel criocooHoct n3nyderuit. OK 01, OK 02, OK 04,
OK 05, 0K 07, .
2: y- U3My4YeHue
1: B— uznyuenue
3: 0— U3JIy4eHHe
Br1Opath kakue H3MEHEHUS MMPOUCXOAT B aToMe B pe3ynbTare anbga pacmaga. OK 01, OK 02, OK 04, OK 05, OK 07, .
a. ATOMHas Macca yMeHbIIAeTcs Ha 1, 3apsi yMeHbInaercs Ha |
b. AromHas macca ymeHblIaeTcs Ha 4, 3apsi]] yMEHbIIAETCS Ha 2
C. AroMHas Macca He MEHsIETCs, 3aps]] yMEHbIIaeTcs Ha 1
d. AToMHas Macca He MEHSeTCs, 3aps yBeIn4nBaeTcs Ha |
YkazaTh mocieoBaTeIbHOCTh B MOpsiIKe Bo3pacTanmst pazmepos dactui: OK 01, OK 02, OK 04, OK 05, OK 07, .

1: TIpotom.
4: Monexkyna.
3: Arom.

2: ATOMHOE SI1IpO.
71.  ATomHBII HOMEp dJIeMeHTa Z ompesenseT, ckoibko B sape Haxoautes: OK 01, OK 02, OK 04, OK 05, OK 07, .
a.  DIIEeKTPOHOB.
b. HeiitpoHos.
Cc. T'amMmma-kBaHTOB.
d. TIpoToHoB.
72. BriOpath cooTBeTCTBHE MEKAY 3apsaoM u yactuneit: OK 01, OK 02, OK 04, OK 05, OK 07, .
DNeKTpoH ITonoxuTenbHBINH
IIporon Hounb
Hetitpon OTtpunatenbHBIH



73. - OTO pacmaa aTOMHBIX AACP HEKOTOPBIX XUMHYCCKHUX JJIEMCHTOB, COIIPOBOXIAOIICECA AKTHBHBIM

m3nyaennem. OK 01, OK 02, OK 04, OK 05, OK 07, .
74. B cocra sapa Bxomat: OK 01, OK 02, OK 04, OK 05, OK 07, .
a. [IIporonsr.
b. HeiitpoHsL.
C. OJeKTPOHSHI.
d. BapuoHsl.
75. Snapo aroma cocrout u3 ... OK 01, OK 02, OK 04, OK 05, OK 07, .
a. IIPOTOHOB
b. anexrponoB
C. HEUTPOHOB
d. y-xBaHTOB
76.  Ompenmenuts yacTuily, oOpa3oBaBuIytocs B xofne saepHoit peakmum: OK 01, OK 02, OK 04, OK 05, OK 07, .
;AL + 3He = 5P +?
a. o —yacTuIa.
b. Heiitpon.
c. IIporon.
3.2. CooTBeTcTBHE MEXKy OANbHON CHCTEMON M CHCTEMOM OIIEHUBAHUS 110 PE3YJIbTaTaM TECTHPOBAHMS YCTaHABIUBACTCS
MOCPECTBOM CIIIYIOIIEH TaOIHLIBI:

YpoBeHs
OO0BEKT [Toka3aTenu oreHUBaHUS P
Ouenka pEe3yNIbTaToB
OLICHKH Pe3yJIbTaTOB O0YUIEHHS
00yUJeHUS
60 OamoB U MeHee «HeynoBneTBOpUTENBHO» Huskuit ypoBeHb
74 — 61 GannoB «Y IOBIETBOPUTEIHHOY IToporoBelil ypoBEHb
Obyqarommiics 84 — 77 6annoB «Xopomo» [ToBHBIIEHHBIH YPOBEHB
100 — 85 6ammoB «OTamaHO» Bricokuii ypoBeHB

4. OueHka orBera, o0yyarouerocss Ha Bonpocsl AudgepeHUNPOBAHHOIO 3a4eTa, 3a1a4y (3aJaHue) IK3aMeHALOHHOI0
Oomnnera.

4.1. OueHka OTBeTa, OOY4YaIOLIErocs Ha BOIPOCH MU(GHEPEHIIMPOBAHHOIO 3ayeTa, 3aaady (3agaHue) dK3aMEHAIIMOHHOTO
ouiera.

CopepxaHue IKaIbl OIICHUBAHUS

DIEeMEHTHI

HeynosnerBopurensHo Y 10BIETBOPUTEIIHHO Xopoio OTnnyHO
OLICHMBAHMS
He 3aureno 3auTeHo 3auTeHo 3auTeHo
COOTBETCTBHE OTBETOB TTomHoe
3HaYNTEILHBIE HesnaunrenbHbie TTonHoe
(hopMynEpOBKaM HECOOTBETCTBHE 110
o MTOTPEITHOCTH MTOTPEITHOCTH COOTBETCTBHE
BOIIPOCOB (33JaHHI) BCEM BOPOCAM
Crpykrypa,
I10CJIEI0BATENHLHOCTD 1
CoOTBETCTBHE
JIOTHKA OTBETA. ITosHOE 3HaunTENBHOE HesnaunrensHoe
KPUTEPHIO IIPH
VMeHue 4erTko, HECOOTBETCTBHUE HECOOTBETCTBHUE HECOOTBETCTBHUE
OTBETE Ha BCE
MIOHSITHO, TPAMOTHO U KPUTEPHUIO. KPUTEPUIO KPUTEPUIO BOIDOCKT
¢cBOOOHO M3J1arath p :

CBOHM MBICJIIH

HNwmerot MecTo
Hmerot mecto

CYIIIECTBEHHBIE
HECYIIIECTBCHHEIC
[TomHOE HE3HAHME yIymieHus (He3HaHue [TomHOE
3HaHHEe HOPMATHBHBIX, N . VIYIICHUS |
HOPMATHBHOM U 0OJIBIICH YacTH U3 COOTBETCTBHE
MIPABOBBIX TOKYMCHTOB N HEe3HaHHE OTICIHHBIX
. paBOBOM 0a3bl U JIOKYMCHTOB H JTAHHOMY KPHUTEPUIO
U ClIeNUalbHOU . . (enMHUYHBIX) paboT
CICIHATBHOM CHCIHATEHOM OTBETOB Ha BCE
JHTEpATYPEL JTUTEPATyPHI JUTEPATyPHI MO 13 Hucia BOTIPOCHI
patyp patyp 00s13aTeNnpHON p
Ha3BaHUIO,
JUTEPATYPHI.
COJICPXKAHUIO U T.11.).
[Honnoe
YmMmeHue yBsi3bIBaTh Ymenue cBszaTh COOTBETCTBHUE
. YMmeHue cBsI3aTh YMeHue cBs3aTh
TEOPHIO C IPAKTUKOM, . BOIPOCHI TCOPUH U JTAHHOMY KPHUTEPHIO.
TEOPHIO C TIPAKTHKOM BOTIPOCKHI TECOPHH U
B TOM YHCJIE B 00JaCcTH TPaKTUKHU B CriocoOHOCTh
. paboThI HE MIPAKTUKH TPOSIBIIACTCS
npodeccrnoHaNbHOMI OCHOBHOM HHTETPUPOBAThH
MIPOSIBIISIETCSL. pexnxo.
paboTs! MIPOSIBIISIETCSL. 3HAHUS U

npusJlekaTh




CBEIECHUS U3
Pa3ITUYHBIX HAyYIHBIX

chep

KauecTBO 0TBETOB Ha
JIOIIOIHUTEIILHBIE
BOTIPOCHI

Ha Bce
JIOTIOJTHUTEILHBIE
BOIPOCHI
NpenojaBaTes JaHbl
HEBEPHBIE OTBETHI.

OTBeTHI Ha OOJIBIIYIO
4acTb
JIOTIOJTHUTENBHBIX
BOIIPOCOB
NpernoiaBaTes AaHbl
HEBEPHO.

1. Jlaunsl HETIOTHBIE
OTBETHI HA
JTOTIOJTHUTEILHBIC
BOTIPOCHI
MpenoaaBaTe’s.
2. Jlan oquH
HEBEpHBIN OTBET Ha
JIOTIOJTHUTEIILHBIC
BOIPOCHI
TIpero1aBaTes.

JlaHbl BepHBIE
OTBETHI Ha BCe
JIOTIOJTHUTETIbHbIE
BOIIPOCHI
npernoaBaTes.




