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1. JACHOOPT ITPOI' PAMMBbBI YYEBHOM JUCHHIIIINHBI
Pu3uka

1.1. O6aacTh NPUMCHEHHS NIPOrPaMMbl

Iporpamma yueOHON THCUUILINHEL SBIACTCA YACTHIO 06pa30oBaTelbHOM POrPaMMBI
s coorgercTBuu ¢ OI'OC mo cmemmansHoctH 23.02.07 Texnndeckoe
oGcay:KUBAHME W PEMOHT ABUraTened, CHCTeM M ArperarTos agromoouaeit ,
pxoxsIel B cocrap ykpynuéuuoll rpynmel 23.00.00 Texsuka H TeXHOJOTHs
HA3€MHOIr0 TPAHCIOPTa

1.2. MecTo IUCOMILIMHBI B CTPYKType OCHOBHOH NpO(ecCHOHAIBHOH
oGpazoBaTebLHOM MPOrpamMmbl:

Ousvka u3ydaeTcs Kak mnpodumpHas ydueGHas IMCHUINIHHA TIPH  OCBOCHHH
coenuansrocteil CIIO TeXHNYeCKOro mpouIs:

23.02.07 Texnuyeckoe o6Cay:KUBAHHE H PEMOHT ABHIATE/IeH, CHCTEM H
arperaTos aBToMoOHIeH

1.3. Ilenn u 324248 JHCUHIVIMHBEL — TpeGOBAHUS K Pe3yNLTATAM OCBOCHHA
MACIHTINHDBL:

IlporpaMMoif TIpeQyCMOTpEHa peaiusallis OOIIIX Henelf, CTOAIMX Iepen
061e0Gpa3oBaTenbHEM KypcoM (u3uky, GOPMUPYIOIIMM W PasBHUBAIOLIUM Yy
oBy4arOIMXCA COTMacHo TpeboBaHusaM (efepalbHOTO KOMIIOHEHTa CTaHAapTa
cpemrero (oaHoro) oimero obpasosanus 6a30BOro YpOBHI:

e OCBOEHHMS 3HAHHSMH O (QYHIAMEHTATBHBIX (HIMYECKHX 3aKOHaX M
[[PHHIIUIIAX, JeXKALUK B OCHOBE COBPEMEHHON (U3MHECKON KAPTHHBI MHUPa;
HaHboNee BAHBIX OTKPRITHSIX B 00NacTw  (QU3HKH, OKAa3aBIIMX
olpesieNnsirolee BIMAHHE HA PA3BUTHE TEXHHKHM M TEXHOJOIHH, METOIaX
HAyYHOTO TTO3HAHUA IPUPOLIBI;

e oOBIajJeHHs] YMEHHSMH [POBOAUTE HaOMIOmEHMs, ILIAHMPOBATE H
IPOBOJIUTE 3KCIEPHMEHTH, BBIABMIATh THMIIOTE3BI X CTPOWTE MOACIH,
NPUMEHSTh  IIOJy4eHHbIe  3HAHMI O busuke O 0OBACHEHHS
pasHOOOPA3HBIX (PMSHISCKHX SBISHME U CBOHCTB BEIECTB; NPAKTHIECKOro
HCTIOAB30BaHKS  (HM3MYECKHX  3HAHWH;  OLCHMBATh  NOCTOBEPHOCTH
eCTECTBEHHO-HAYYHO HHDOPMAILIHH,

¢ pa3BHTHE IIO3HABATENBHBIX UHTEPECOB, MHTEIUIEKTYANIBHAIX U TBOPUCCKUX
CIIOCOGHOCTE} B IIpolecce NproGpeTeHus 3HAHUN U YMEHHH I10 (hH3MKe C
HCTIONB3OBAHIEM PA3IHYHBX HCTOYHMKOB WH(QOPMAIUMKM M COBPEMEHHBIX
HH(POPMAIMOHHBIX TEXHOIOTHH;

o BOCHHTAHHS YOSKIEHHOCTH B BO3MOXHOCTH [O3HAHHMSA 3aKOHOB MPUPOIEL
HCTIONB30BAHMS OCTYIKEHNS (H3UKA HA OJIaro pasBUTHS YENOBEYESCKOHU
[MBUIM3AIHE; HEOOXOAUMOCTH COTPYAHUYECTBA B IIPOIECCE COBMECTHOIO
BRIMTOAHEHMS 38184, YBAKUTETHHOTO OTHOIIEHUS K MHEHHUIO ONTOHEHTA [IPH
o6CyXIeHuH mpollieM eCTeCTBEHHO-HAYYHOIO COXEPIKAHMs; TOTOBHOCTH K
MOPATLHO-3THYECKOH OUEHKe HCTONB30BAHMA HAyIHBIX IOCTHIKEHUH,
yyBCTBA OTBETCTBEHHOCTH 32 3AIUTY OKPYXAIOLIEH Cpeby;



HCIOMb30BAHNE MPHOOpETEeHHbIX 3HAHUN U yMeHHi JUIT PeIICHNA
IPaKTHYeCKHX 33724 [IOBCEJHEBHON  >KHM3HH, 0OeCIIeseH s
6e30T1acHOCTH cOOCTBEHHOMI KU3HH, PalHOHAIBHOTO
[IPHUPOJIONONB30BAHHS 1 OXPAHBL OKPYXKAIOIIEH Cpe/isl.

Pe3yLTAThI 0CBOCHHA Y1e0HOH AMCIHMIIHHB

Ocgoenue cojepkamis yueGHOM —mucuumuHbl  «PDU3UKE) obecrieuuBaeT
JIOCTIDKEHME CTYIEHTaMH CIEAYIOIIHX PEe3yIbTarTos:

JHIHOCTHBIX:

YyBCTBO TOPHOCTH M YBAKEHNMs K HCTOPUH U NOCTHKEHHSM OTEUECTBEHHOH (QIH3H-
yeckol Hayk#; QU3UYECKH IPAMOTHOE MOBEACHUC B npod)eCCHOHANBHON HesTelb-
HOCTH ¥ GBITY IpH OOpaleHIH ¢ IpubopamMu | YCTpOHCTBaMH,;

FOTOBHOCTE K NPOJOIDKEHNIO 0OpasoBaHUs M INOBBIICHUST KBanu(UKalMy B H3-
6parHOl NpodecCHOHANBHOR JEATENLHOCTH U 06BEeKTHBHOE OCO3HAHHE PONH Gy~
3AYECKHX KOMIIETEHIMH B 3TOM;

yMEHHUEe HCIIONB30BATE JOCTHKCHHU coBpeMeHHOH (u3MUecKol HayKd W QH3HYe-
CKHX TEXHOJOTHH JUTS TIOBBIIEHHS] COOCTBEHHOIO HHTEIIEXTYaNbHOTO PasBUTIA. B
BHIGPAHHOM [IPOGECCHOHANBHOH AeATeTIBHOCTH;

yMEHHE CaMOCTOATENBHO JOGHIBATh HOBLIC ML cebs QusHIecKue 3HAHH, HCTIONb-
3yst IS HTOTO JOCTYIHBIS HCTOUHMKH HHOOPMaIHH;

yMeHHe BHICTPAUBATE KOHCTPYKTHBHBIC B3aMMOOTHOLICHUA B KOMAHAC IO perue-
HAIO ODIIIX 3a4a4,

yMeHHe YUpaBIATh CBOCH [I03HABATENbHON  JICATENBHOCTBIO, TNPOBOLKTH
CAMOOLICHKY YPOBHs COGCTBEHHOTO HHTEILIEKTYaJIbHOTO PASBUTHA;
MeTanpeaMeTHbIX:

MCIIONB30BAHNE PA3IHYHBIX BUJIOB MO3HABATCNLHOH AEATENLHOCTH ANA PEIICHHA
duBHUecKUX 3aiad, MPHMEHEHHEe OCHOBHBIX METOZOB MO3HAHMA (HabIrOeHN),
OLIUCAHHS, W3MEPEHHs, YKCIEPUMeHTa) ULl M3YHEeHHUs PasiudHBIX CTOPOH OKpy-
skaroIel nefCTBUTEIEHOCTH;

HCHOJB30BAHME OCHOBHBIX HMHTEIUIEKTYalbHBIX ONEepalii: NOCTAHOBKM 3aiadH,
dhopMyTHpOoBaH¥s THIOTES, aHaNW3a ¥ CHHTE3a, CPaBHEHMs, o6obIeHns1, CUCTE-
MATH3aIIMH, BBLIBICHHS TIPHUUHHO-CIENICTBEHHBIX CBA3EH, OMCKA aHAJIOrOB, dbop-
MYJIHPOBAHKS BBIBOJIOB IS M3YYEeHHS PasIHIHBIX CTOPOH Gu3HYecKUX 0OBEKTOB,
SBIEHUH ¥ IpOIECCoB, ¢ KOTOPBIMH BO3HHKACT HeoOXOAUMOCTh CTAIKHUBATECS B
npoheccuonansHoR chepe;

yMeHHe TeHepHPOBaTh HACH H ONpPE/CIATs CPENCTRa, HeoOXOUMEIe U MX pea-
TU3ALIUY;

YMEHHE VCTIONB30BaTh PasIHYHBEE MCTOYHUKM U IOy HEHI du3uuecKod HH-
hopMaruy, OIIEHHBATH €& JOCTOBEPHOCTE;

yMeHHe aHaTH3UPOBaTh X IPeACTABIITE HH(QOPMAIIHIO B Pa3IMYHbIX BUAAX;



yMeHue DyOIuYHO IPEZCTaBIATE PE3YIBTaTh] cOOCTBEHHOTO UCCIENOBAHMSI, BECTH
IHCKYCCHHM, TOCTYIIHO M TapMOHHYHO COYETas COACpXartde U (bopMBI NpencTas-
JIseMOH HH(pOPMALIHK;

* IpeaAMeTHLIX:

chOPMHUPOBAHHOCT TIPEACTABICHUH O PONH U MECTe d¥3MKY B COBPEMEHHOH Ha-
YUHOH KapTHHE MEpa; ITOHUMaHne (rzmUecKoi CYIHOCTH HabNOnaeMbIX BO Bce-
JeHHOi sSBIeHul, pony Qu3KKH B QOPMUPOBaHMHA KPyrosopa 1 (GYHKIMOHAIBHOM
[PaMOTHOCTH HeNIOBEKa I PEIICHHA NPaKTHIECKHX 3a/ad;

BIazieHre OCHOBOIIONATAIONIAMY (U3UUECKUMH IOHATUAME, 3aKOHOMEPHOCTAMY,
3aKOHAMH M TEOPHAMM; YBEPEHHOE HCIIONB30BAHNE Gu3HUeCKOl TEPMUHOIOTHH 1
CHUMBOJIIHKH;

BlIa[eHVe OCHOBHBIMH METOJAMH Hay4HOTO IIO3HAHWI, UCIIONB3YEMEIMH B (uzuke:
HabIIONEcHNEM, OIIHCAHHEM, H3MEPEHeM, SKCIIEPHMEHTOM;

yMmeHusl 0OpabaTeiBaTh pe3yJIbTATEL n3Meperanii, oOHapyXHBarh 32BUCHMOCTE
MexK Ty QH3MUECKUMY BeTHIHHAMH, OOBACHATE IOy YSHHBIS PE3yIbTATEL 1 ACATE
BEIBOJ(BI;

c)opMUPOBAHHOCT YMEHHUA PEIIATE buspyecKue 3a0a4m;

c)OPMHIPOBAHHOCTE YMEHHS NPHMEHATE IOTYHEHHBIC SHAHMA L 00BSICHEHHUS
YCIIOBUH HPOTEKAHM PHIHIECKUX SBIEHKH B IpHPOTE, Mpod)ecCHOHabHOR chepe
¥l JTsi IPMHESTHS IPAKTHISCKHX PELICHUH] B [IOBCEIHEBHOM MKU3HH:



2. CTPYKTYPA U COIEPKAHHUE YUEBHOM JTACIIANINHEI
2.1. O6BeM yueOHOl ANCHHILIMEDBI H BULL Y1eOHOH paboTbl

MMpOMENKYTOIHAA arrecTanya ,BKII0YaT KOHCYIbTAlH H 3K3aMCH

Bujx yueGHoii padoTsl Konuuecmeo
YaCoe

O6BéM 06pasoBaTeNpHON IPOrPaMMEL, B TOM YHCIIE: 180
3aHATHH BO B3aUMOIEHCTBHH C MPEIOaBaTeIeM 162
IPaKTUYECKHE 3aHATHS 12
nabopatopHble paboThl 8
KOHTPOJIBHEIE pabOTEL 8
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2.2. TeMaTu4YeCKHH IJIaH U coepxranue yueObnoi aucnunannni «ODUINUKA»

HaumeHoBanne Copep:xanue yMeOHOIo MaTepHala, JadbopaTopHbie H HpaKTHYECKHE O6vem | YposeHb
pa3aelioB H TeM paloThl, camocTosiTeNbHAas paboTa CTYXCHTOB 4acoB | OCBOCHHS
1 2 3 4
Brenenue CBs3b (PHU3HKK M TEXHHKY, CBA3b (DU3UKHA ¥ aCTPOHOMHH, CTPOCHHE CONHEUHOH 2 1
CHCTEMBI;, BO3HHKHOBEHUE (PU3HMKHM, OPraHbl 4YBCTB KaK UCTOYHMK UH(OpMALIUH,
JxcnepumMerT. 3akoH. Teopus. Gusndeckue Monend, Pu3lKa B COBPEMEHEOM MHpE.
Pasnen 1. Mexanuxka c
ANEMEHTAMHE TCOPHH
OTHOCHTENLHOCTH.
1.1. KumeMaTaka Copep:xxanne yueOHOro MaTepiana 10
1 | IlpoctpancTBo, BpeMd, OBMKEHHE. Momenuposanue M ABIEeHHH npupoasl Pons 2 2
MareMaTuke # (puzuke. CHCTeMa O0TCUETA.
2 | Mexanndeckoe HBHJKGHHE K €TI0 OTHOCHISHBHOCTE. MarepHanbHas TOUKa. 2
(OcHoBHAI 3a1aua MEXaHHKH.
3 | TpaexTopus, yTh, DEPEMEIIEHIE, CKOPOCTh, YCKOPEHKE. PaBHOYCKOPEHHOE U 2 2
PABHOMEPHOE IBHKEHHA.
4 | KpuBommHeHHOE IBIDKEHHE PABHOYCKOPEHHOTO JIBHAKEHHA. 5 2
5 | KpuBonuHeiHOoe JBHKEHHE TOUKH HA MPUMEDPE ABHMKEHHUS TI0 OKPYXKHOCTH C
IIOCTOSHHOH IO MOAYIIO CKOPOCTHIO. LIEHTpOCTPEMUTENBHOE YCKOPEHHE 2
1.2. JunamMuxa Conepakanue yyeOHnoro marepuala 8
1 | 3aKOHBI JHHAMMKYA W OPHHUMO OpHY4HHOCTH. B3aumopeiicreuwe Ten. Cuna u 2 2
Macca.
2 | 3axons! HeroroHa. [IpHHIIAT CyNEpIO3ULIMHA CILIL. 2 2
3 | Turnsl B3aRMOJCHCTRYA M Pa3IHYUHEIEe BHABI CHIL. 3aK0H 'yKa. 2 2
4 | 3akoH BceMEpPHOTO TaroTeHud. Cua TsbkecTH. MOMEHT CHITBI 2
JlaGopaTopusbie padoTnl 2
1 | Hccnenopaume ABIDKEHHMS TeNA IO/ AEHCTRUEM OCTOSHHOM CHIIbL.
1.3. 3aKOHEI cOXpaHeHus B Conepxanne yqe0HOro MaTepHaa 8
MeXaHHKe 1 | Mexarmueckas pabora. KumeTuueckas osHeprus. Teopema O KHHETHYIECKOH 2




SHEPIHH. TMorennpansras SHCPTHA.

2 | Buns! passogecus. Ilonmmag Mexagudeckas SHEPrus. 3aKOHBI COXPAHEHHS SHEPIHH 2
H OHOPOJHOCTh BPEMEHH.
3 | Nvmynsc. 2
4 | 3axoH coXpaHeHusS UMITYJIECA. CTONKHOBEHME Tel. 2
1.4. Mexanuueckue konebanua ¥ | Conepranne yae0HOro MaTepuaa 10
BOJIHEL 3BYK H YIIETPa3BYK 1 | CpobomHple H  BHIHYKIEHHBE  Mexaupdeckue Konebammsa. [umamuxa 2
K0JIe0aTeNEHOTO ABHKECHHSL.
2 | Ypaphernue NBICKeHME MagTHAKA. [apMOHHYeCcKAe KomeOaHus. 2
3 | ®aza konebanns. Cusur (azsl 2
4 | I'padnueckoe npefcTaBiIeHAe TAPMOHHYECKHX Konebauuii. 2
5 | Xapaxrepucruxu 2pyka. Hlym. I'pomrocts. Tembp. Axyctuxa. IIpombunnennas 2
BHOpaIys
JlabopaTopiibiec padoThl
1 | Msydgenwe 3aBMCHMOCTH Oepuoja KoneGaHuif HHTSHOTO (HMIIH IIPYXUHHOIO) 2
MasSTHHKA OT JUIMHBI HUTH (UITH MaccHl Tpy3a).
Konrpoasuaga padora no teMe «MexaHHKa» 2
Paznen 2. MonexynsapHas pusnka
H TEPMOJMHAMHKE
2.1. OCBOBHI MOJNEKYIIIPHO Coaepxxarme yuedHoro MaTepHaia 10
KUHETHYECKOH TCOpHH 1 | OCHOBHBEIC WONOXKEHUA MONCKYHIPHO-KHHETHYECKOH TCOpPHH, ¥ HX OIBITHOE 2
obocnopanue. Pasmepsr Monexyn. Ymcno Monekyn B enuHHIE oObeMma. Macca
monexyn. Kommagecrso semectBa. [locrognuas, ABoragpo. MonsipHas Macea.
bpoyuosckoe ppmxerne. Juddysus.
2 | TemoBoe gemxenHe wmosiekyn.  CKOpPOCTH JBIDKCHHS MOJEKYNl. OHEpIHs 2
TEFOBOTO ABIDKEHES MOAeKyid. CBs3b cpefHel KMHETHYECKOH SHepTud MOJIEKYIL
A TeMneparypsl Tena. B3auMoAcHCTBHE MOJIEKYN M AarperarHbie COCTOSHHA
BEINECTBA: ra3000pasHble, JKHAKHE U TBEpAbIe TEna.
3 | Mnoeanessit ras. Jlapienue HAcambHOTO Trasa. OCHOBHOE YpaBHEHHE 2
MONEKYISIPHO-KHHETHICCKOH TeOpUH HACATBHOTO rasa.
4 | TemnepaTypa U ec H3MepeHHe. eMnepaTypHble IKais! Llenscrsa 1 abcomoTHast. 2




Vpasruenne Menzneneesa - Knalinepona. YpaBHEHHE COCTOAHHS H €r0 HacTHBIC 2 2
CIIyYan [ IOCTOAHHOTO 3HAYEHHUS TeMIIepaTyphl, 00heMa | IaBICHES,
HpakrudecKkue 3aHaTHI
1 | Pacyer MaKkpo # MEKpOLAPaMETPOB II0 CPEACTBAM CTATHCTHYESCKOr0 MeTo/1a 2
2 | Pacder Makpo W MHKDONApamMerpoB ¢ IpHUMeHeHHeM (opmynsl Menjeneesa- 2
Kaitnepona 1 3aK0HOB M30 ITPOLECCOB
2.2. OCBOBBI TEPMOIUHAMHAKH CoaepraHne yq4ednoro Marepaana 10
1 | Honsrme o TepMOAMHaMUUecKOl cHcreMe. TennoBoe paBHOBECHE. BHYTPEHHI 2 2
sHepras. Crocobr H3MeHeHHs BHYTpeHHe SHeprin: Teluonepeiada i pabora.
2 | KonpuecTBO TEIIOTEL. Y AeNbHAS TEIIOEMKOCTh BEIIECTRA. 2 2
3 | Paborta B TepMOJHHAMUKE. 2 2
4 |Tlepspif 3akoH TEPMOAMHAMHKH H €r0 I[PHMEHEHHE K M30NIPOLECCaM. 2 2
AqmabaTHEIi mporece.
5 | HeofparuMoCTh TEILIOBEIX mponeccon. Temmossle mpuratenu u ux KIIJI, oxpana 2 2
IPUPOABL
Ipaxruyeckasa paGora: PacyeT KONMYECTBA TEIUIOTEI, [IONYICHHOIO TEXOM IIPH 2
HArpeBaiMy ¥ OTHAHHOIO NIDH OXJKACHHH, IPH Iiepexofe M3  OJHOI0
ArPErarHoro COCTOSIHUS B APYTOE.
2.3. CpolicTBa arperaTHBIX Coxepsxanue yyeOHOro MaTepHaia
COCTOsHHIE BelecTsa (11apoB, 10
KHIAKOCTEH, TREPABIX Tel) Peanpuniii raz. Bo3ayx. [lap. BraxsocTh Bo3ayxa 2 2
2 | Xunxoe coctosiHue BeniecTa. CBONCTRA MOBEPXHOCTH JKHAKOCTH. OcobeHnocTH 2 2
KUAKOTO cocTosHrAa. CMayuBaHue B KaNWNISPHOCTh. BA3KOCTL MaTepHaIoRB.
3 | Teepmoe cocTostHue semecrsa. CROMCTBA KPMCTALIMIECKHX M aMOPQHBIX TENL. 2 2
AmopduHoe cocTosHue Bemecrea.  VigeamsHeli kpuctamn.  JiEcmoxauwsi.
Iemxenwe mucinokauud. OOpazoBanue M [EPEMEINCHUE MHKPOTPEIIHH.
YCTanocTs METAJIOB.
4 | Bugpl gedopMauyy: OJHOCTOPOHHEE PacTAKEHWE H CIKATHE, BCECTOpOHHEE 2 2
PacTsDKEHHE M CHKATHE, CMITOCTD.
5 | ABcomoTHas W oTHocHMTembHas nedopmarms. Hampsoxenue. 3axon I'yka. ( 2

Jnarpamma Haupsoxenuit). Mexamudeckue cBOIICTBA MaTepHajioB: yHPYIOCTb,
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| nacTHYHOCTE, XPYIKOCTS.
Jlaboparopnas padota
1 | MsmepeHue BI2KHOCTH BO3AYXa 2
2 | Habnromerne pocTa KPpHCTAIIOB H3 pacTBOPOB 2
KourpoasHas padora o Teme «Monexynspras QH3HKa H TEPMOAHIAMHKAY 2
Pazgen 3. OcroBEl
ANEKTPOAUHAMHKH
3.1. Dnexrpuueckoii none. 3akoHe! | Cogepaxanme y4ebuHoro MaTepHania 12
TIOCTOAHHOTO TOKA 1 | 3akon coxpaHeHMs 3IEKTPUYECKOrO 3apsifd. B3amMONeHCTBHA 3aPsHKEHHBIX Teil. 2 2
3axon KynoHa.
2 | HanpskeHHOCTh 3IEKTpHYeckoro mond. PaboTa anekTpuyeckoro Mois IpH 2 2
TiepeMeIeHuH 3apsia. Pa3HoCTs NOTEHIHATIOB.
3 | JHoNEeKTPUKE B 3IEKTPOCTATHIECKOM TI07ie. JIMoHeKTpruyecKas IPOHANAcMOCTb. 2 2
DIEKTPOEMKOCTE. JHEPIHs NIEKTPHICCKOTO IOJIsL.
4 | YenoBus CyIIECTBOBaHMA dieKTpudeckoro Toxa. CHna TOKa, HAUPDKCHHE M 2 2
COIIPOTHBICHHE.
5 | DnexrpomBmkyilas cuna. 3axkoH OMa Jpis YOJTHOW NETM | JUIA y9acTKa IEMH. 2
6 | DnexTpuueckWe MENd C TIOCAEAOBATENBHLIM W HapalIe/IbHBIM COEHUHEHHEM 2 2
IPOBOMHKHKOB. PaboTa ¥ MOLIHOCTD TIOCTOSHHOTO TOKA.
IpaxTHueckye 3aHATHS 6
1 | PacueT sneKTprYECKUX HETeH IPH NOCICIOBATSIBHOM U NapalieIbHOM 2
COCIOMHEHUH KOHICHCATOPOB
2 | Pacuer mapaMeTpoB HEpa3BETBICHHOH 2MEKTPHYCCKOH NENH IIPH HEePeMEHHOM 2
CONMpPOTHRIICHMH. PacyeT 1apaMeTpoB B PA3BETRIICHHON ENH,
3 | Pacuer onpeneneHtblx 3Ha4eHaH Ry, I B U Ha BeeX yuacTkax CICOMKHOM 2
anekTpryeckol neny. Pacyer 3HaYEHHI CHIBL TOKA
3.2. DOnextpuuecknii  Tox B | Cogepixanue yueOHoro MarepHaia 6
Pa3NHYHEIX cpelax (B MeTauax, B
DIIEKTPONATAX, B rasax, B|1 DINEKTPAYECKHl TOK B METAJIaX. 3aBHCUMOCTH YIEIBHOTO CONPOTHBICHHS OT 2
TIOJIYTIPOBOTHUKAX ) Temneparypbl. (CBepXIpPOBOIHMOCTE). JEKTPUYECKUI TOK B PACTBOPaX H
PacILIABAX JNEKTPOIMTOR. 3aKoH aieKTposiusa. [IpHMeHEHHE 3IeKTPONH3a.
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2 | DnexTpudeckMd TOK B rasax. HecaMOCTOSTENBHBIH M CAMOCTOATEILEBIN 2
paspagpl.  VCMONB30BAHHE ra30BOTO Paspsiia B TEXHHKE. OJIEKTPOCBApKA.
DIEKTpHHeCKuil TOK B BakyyMe. TepMOIEKTPOHHAA SMHCCHA.  DASKTPOHHO-
nyuesas TpyOKa.
3 | DneKkTpoHHO-ABIPOYHBIH EPEXO/L. TlonynpoBORHUKOBBIH IHOL. 2
TTonyripOBOZHHEKOBEIE IPHOOPH M HX IPUMEHEHHE,
3.3. MarsuTtHoe none Conepxanne yuefHoro MaTepHana 6
1 | BsauMozeifcTBEE IPOBOJIHHKOR ¢ TOKOM. MarHuTtHoe 11oie. BeKTop MarH#THOH 2
HHAYKIHY.
2 | Cuna Amnepa. TlpuHUAm AeHCTBHA 3MEKTPOM3MEPUTENbHEIX npubopos.  Chna 2
Jloperna.
3 | BewmecTso B MATHATHOM mofAe. MarauTHas TPOHHIAeMocTb. PeppoMarHeTHKY | 2
HX TEXHUUECKOe NPUMEHEHHE.
3.4, DnexrpomarduTHas HEAyKUEA | Cogepskanme yueOHOro MatTepuana 4
1 MarauTgeif noTok. SIBicHue 3MeKTPOMArHHTHON AHIYKITHA. 3aKOH 2
JMEKTPOMArHuTHOM HHyKnuu. [Ipaguno Jlenna.
2 | Camounnykums. HHEYKTHBHOCTH.  ODHEPIrHs  OJEKTPOMACHHTHOTO  TIOJA. 2
WHAyKIMOHHEIE JATYAKH ¥ WX IPUMEHEHHE B CEPOMTENILHOM MICIC.
3.5. [lepeMeHHEIH TOK. Copep:ralne y4eOHOI0 MaTepHana 10
DnexTpoMarsuTHEIE KoneOanus 1 | 1 | CroGO/HBIE ¥ BBILYXKIEHHBIC SJIeKTpoMarguTHbie KojebGanus. lipocTedimmmii
BOJIHEL KonebarensHELi KOHTYp. YpasHenue ¢8000JHSIX 3NIEKTPOMArHUTHEIX KoncOanui 2
B 3aKpBITOM KoHTYpe. Popmyna Tomcona.
2 | Ilepemennsnit smexrpudeckuil Tok. CONPOTHBICHHE B HENH IIEPEMEHHOTO TOKA. 2
BHBL CONPOTHBICHAN B LEMM IEPEMEHHOTO TOKa. PE30HAHC B 3MEKTPHUCCKOH
Uend. JNeKTPHIECKHE aBTOKOIeOaHH .
3 | DnextpoMarHuTHBIE BONHEI W CKOPOCTh HX PAaclpOCTPAHEHHS. JHEPrusf 2
3IeKTpOMarHuTHON BONHBL M3o6perenue panuo. IlpumHnun paguoTenedoHHOH
cBa3d. Papmonoxanud. PasBuTHiE CPSACTE CBA3H.
4 | Cper. 3aKOHBI NPETOMICHUS W OTPAXKEHHS CBeTa.  PaccenBanue ¥ NOrmomcHuE 2
CBETA.
5 | lxama sNeKTpOMArHMTHBIX u3NydeHuil. VMHTepdepenmwms H audpaxuus cBera. 2
Hucnepcus ceera.
Konrpoasnas pa6ota no teMe «OCHOBEI 3NEKTPOMHAMIKHY 2

Pazpen 4. CTpoeHHe aToMa.
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Kpanropas pu3ura

4.1. Kpanropas onTHKA Conep:xanne yuebHoro MaTepHaia 10
1 | PaspuTHe B3IASHOB Ha pPasBHTHE BEIECTBa. 3apOoXKICHUE KBAHTOBOH TEOpMH. 2 2
KeaHTOBBIC IPEACTARICHNS.
2 | ®otoanexrpuueckuit 3¢ dexr. 3axons! Gororppexra. . 2 2
3 | Kpanuts: ceera. Ypapaenne dhotodbhiexra. 2
4 | BakyyMHEI H HOIYIPOBOOHHKOBEI QoToomement. IIpumenenue Qorosddekra 2
B TEXHHKE
5 | ®oron. KopryckynapHo-BonHOBO myann3m. Jlapnenne cera. OINBITH 2 2
Jlebenera
4.2. Du3nka aToMa ¥ aTOMHOIO Copepsxanne y4ebHOro MaTepHaia 10
sapa. 1 | Crpoenyie aToMa: IIAHETApHAS MOJENh U MOJETb bopa. 2 2
2 | [ormowenne ¥ ucmyckanuwe ceera aromMoM. KsanTopaume suepruu. [lpuHumm 2 2
AeHCTBHA H HCIIONIb30BaHUE JIa3epa.
3 | Crpoenue aroMHOTO SApa. DHEPrud ¢Basy. CpsAsb MACCH H SHEPIHU. 2 2
4 | SImepuas sHepreTHka. PagHoaKTHBHBEIE M3IMYYCHHE H HX BO3ACHCTBHE Ha JKHBLIC 2
OPTaHu3MBL
5 | Pacyer napameTpoB (MacChl H SHEPrHH) aTOMHOTO Spa 2
Koxrpoaenas pabora mo teme «Crpoenne aroma. Keantosas usukay 2
Pasnen 5. DBomonus BCEJIECHHOH.
5.1. Bddext Homnepa. Conepxanne yqae0Roro MaTepuana 2
TepMmosgnepHseli CHHTES. 1 | Dpdexr Homnepa u ofHapyKeHHe «pasdeTaHHMA» FalakTHK. BoJbuioff B3phIB. 2
Bo3MoxHBIC ClIEHAPUH 3BOIMIONNHE BCEISHHOH.
5.2. O6pa3zoBaHus IIAHETapHEBIX Coaepanne y4eOHOI0 MATEPHAIA 2
CHCTEM. 1 | Dpomonus U 3HeprHs ¥ ropenus 3se3n. Tepmoszepusii cunrtes. OOpasopanne 2
TnaHeTHBIX cucTeM. ConHeunas CHCTEMA.
IpoMescyTouHAas ATTECTAIHA KoHCyabTaluu 1 SK3aMeH 18
Hroro 180

Jins XapaKTepMCTUKH YPOBHS OCBOEHHS y4eGHON0 MATEpHana HCHOMB3YIOTCA CleLyrone 0003HAUSHHA:
1. — O3HaKOMHTENBHLIH (Y3HABAHHE paHee U3yUHeHHBIX 0ObeKTOR, CBOHCTR);

2. — penpoLyKTHBHBIH (BHITIONHEHHE ASATENLHOCTH 110 00paslly, HHCTPYKUMH MK MO PYKOBOLCTBOM)
3. — NPOIYKTHBHDI (TUIAKKPOBAHKE H CAMOCTOSTENHHOE BHINOJIHEHHE ACATCILHOCTH, PEHIEHHE MPOGNEMHbIX 3a1a4)
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3. VCJIOBUSI PEAJIM3ALTAM TTPOI' PAMMEBI JIVICITATUIMHBI @U3VIKA
3.1. TpeGosanus K  MHUHAMAJBLHOMY  MaTePHAJBHO-TEXHHUECKOMY

obecreYeHHIO
Peanuzanps MpoTrpaMMBbl JHCLMIIINHEIL TpeOyeT HaIAYHs yuebHOro KabuHeTa

«Dusuka» U 1adbopaTopulo.

OGopynoBanke yaebHoro kabunera:

- IOCAHOYHEIe MECTA IO KONHUECTBY O0YIarOIIIXCs;
- pabouee MECTO IIPenoaBaTells;

- KOMIUIEKT Y9eOHO-HArTIAAHBIX TocoOHH «Qu3nKar;
- IEMOHCTPAIIMOHHEIE IIPHOOpPE! 00L1eT0 HasHAYeHN

TexHHUYecKue CpeacTBa O0ydeHus:
- KOMIIBIOTEP C JIMIIEH3HMOHHEIM IIPOrPaMMHBIM 00eCIeYeHHEM

O6opyoBanue 1abopaToOpHu:

10 KOJIHYECTBY 00YYaroIuXC s

- naGopaTopHEIe CTOMB! AN IPOBEAEHHS padoT I0 «OIeKTPOOMHAMHKH»

- ipuGOpE! Ui NpoBeleHMs (POHTANBHEIX ¥ HHIUBUAYaIbHBIX naGopaTOPHBIX

pabor
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HudopmanuonHoe obecneyeHne 00yveHus

[lepedens yueGHBIX U3iaHuii, FIHTepHET-pecypcoB, NOIONHUTENEHOR IATEPATY B

OcHOBHBIE HCTOYHHKH

1.

2.

Imurpresa B.®. @usuka mus npodeccuil U CHeNHaIbHOCTEH TEXHHIECKOTO

npoduist (8-e usy, crep) yuebuuk 2020.
Imurpuesa B.@®. ®uzuka ans npodeccuil U CrielUanbHOCTEH TEXHMYECKOTO

npoduis yue6ruK 2018.
JimMutpresa B.®. ®uszuxa muss npodeccuil ¥ CIENHATPHOCTEH TEXHITIECKOTO

npoduist. JlaGopaTopskiil npakTukyM 2018.
Tmurprena B.®. ®Ouznka s TpoQeccuit ¥ CrHenHaibHOCTeH TeXHHIECKOTO

npoduis (5-¢ u3A.) (B anexTporHoM popmare) 2018,
Tpodumosa T.W. ®usuka nns npodecchil U CreUaIbHOCTeH TEXHHIECKOTO I

ecTecTBeHHOHAy4YHOre npodunei 2018

JonosHATeNbHbIE HCTOYHHKH:
PaszymoBckuit B. I'. PasBiTHe TBOPYECKUX CIIOCOOHOCTEH yIaIluX AL M;

"[Ipocgenienue”,2008.
Caypos FO.A., Bytsipexuit I'.A. Dnexrponunamuxa: Mogenu ypokos. — M.:

I[poceeinenne, 2009.

Caypos FO.A., Myntasoscknii B.B. Ksanrosas (usuxa: Mogenu ypoxos. —
M.: ITpoceeenue, 2009.

Tuxonos V.M. 3ayeTHbIe YPOKH 0 (U3uKe B MpodTeXydriimax. — M.:

Ipoceeuenue 2008.
AIL Privkeswy. CGopmuk 3amad mo ¢Qusuke.10-11 xm.: nocobue mns

061neobpasoBaTenbHbIX yapexaenuit.- M.: lpoda,2014

HuTepHeT-pecypenbl

1. http://Www.zavuch.info/component/mtree/estestvennie/phisica/razrabotﬁsica
htm] (pa3paboTKi CeMHHAPOB IO QHU3HKE)

2. http://physis.ucoz.ru/tests/ (tectst o pusukel

3. http://dtraining.web-3.ru/bissneskursy/ http:/lessons-tva.info/edu/e-
informatika.html (apcranuonnoe o6ydeHue)

4. http://mdito.pspu.ru/nfpk/umS/um5_lab_rabl.html (¢pusnka nabopaTopHBIH
NPAKTHKYM)

5. http://www.physics-computer.by.ru/virt Jab.htm (BupryaneHas
nabopaTopHus)
academia_sibir@mail.ru

P
3aB.6u6THOTEKOMH ~'~?f@’/%2 ~Tpomosa JLA/
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4. KOHTPOJIb 1 ONEHKA PE3VJILTATOB OCBOEHUS
JTVCIMAILIAHBI
KOHTpOJ'IB ¥ OlcHKa pGBYJIBTaTOB OCBOESHMA JAOHCHHUIIIHMHEL OCYLLIGCTBJISICTCSI

npenogaBaTeiacM B IPOLIECCE

IIPOBENCHMS

NPaKTHIECKHX  3aHATHH

H

Ha60paT0pHBIX pa60"r, TECTHPOBAHHA, & TaKXKe BRIDOJIHEHUA CTYOCHTaMH

HHIUBHAIYAIBHBIX 3aqaHuH.

PesyabTaThl 00y4eHds
(ocBoeHHBIE yMEHHST, YCBOCHHbIE
3HAHHA)

MopMbI H METOABI KOHTPOJIS H
OLEHKH Pe3yIbTATOB 00y4eHHs

]

2

VMenus:

OnuceBaTh U 0OBICHATE (PH3HIECKUE

[Ipaxktuyeckiie ¥ IabopaTOpHEBIE

SIBIICHESI ¥ CBOMCTBA TEN: paboTsl

JlenaTs BBIBOJIBI Ha OCHOBE | IpaKTHUecKHe M JTabopartopHEIe
IKCIIEPUMEHTAIBHEIX TaHHbIX; 3aHATHS, JOMAMIHKE paboThl
TIpBOAUTE  TPUMEPHl  NPAKTHYECKOTO | [PAKTHICCKHE 3aHATAS
HCTIONB30BAHMA  (DU3MUECKUX  3HAHUM!

3aKOHOB  IKJIACCHYECKOM, KBaHTOBOH W

peJ'ISITI/IBIfICTKOfI MeEXaHHKH,

BocnprHEMATh W Ha OCHOBE IMOJYyYIEHHBIX
aHAaHUP ~ CAMOCTOSITENIBHO  OLCHHWBATH
uH(pOpMAaLIIIO, CoepIKaILyIocs B
coobmenusx CMM, MatepHere, Hay4dHO-
IOMYJISIPHBIX CTATbSIX.

Teoperudueckue U MPaKTHYECKHE
3aHSTUL

sHaHus s

IIpyMeHATh TIOJIy4EHHEIE
peleHus QU3HYECKUX 3a/ad;

VYpoxku  pemieHus — 3amad H

NPaKTHICCKHUE 3aHATHA

OmnpenensiTh  xapakTep — (QU3KYECKOro
mpomecca 110 rpaduKaM ONpe/eneHI

TIpakTA4uecKue 3aHATHS

Vamepars pan  QU3WUIECKUX  BEJHYHH,
IpeICTaBlsis pe3ylbTaThl H3MEPEHHHA ¢
YUETOM HX IIOTPEIIHOCTEH;

[IpaxTrueckue u JaabopaToOpHBIE
paboThl

JCronB30BaTh IIPUOOPETEHHEIE 3HAHHK M
yMeHHs B IIPAKTHYECKOH HEATENHHOCTH U
[OBCEIHEBHOH JKU3HM: I oOeCIedeHus
6e301acHOCTH JKU3HENEATSNBHOCTH B
npolecce HCHONBb30BAHUS TPAHCIOPTHBIX
CpelCTB, OLEHKM BIMSIHMA Ha OPraHusM
yejoBeka U Opyrue OpPraHu3MEI
3arpsJ3HEHH OKpY>KaroeH Cpellbl;
PAIMOHAIBHOTO HPUPOLOIONB30BaHUL 1
3aITATH] OKPYIKAROILEH Cpeibl.

TeopeTiueckre, MpaKTHUYECKde H
1a6opaTOpHBIE 3aHATHA
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3Hanus:

CMBICHT TIOHATHH: MaTepHajbHas TOYKa,
IIOCTYIIATENILHOE IBHKEHYUE,
BpalaTeNbHoe  JBHKEHWe, abCONIOTHO
TBEpHOE Telo; TEIIOBOe  JABIDKEHHS,

TEIUIOBOE  paBHOBECHE,  BHYTPEHHIA
SHEprus, BEIIECTBO, aTOM, aTOMHOE SIpo,
WIeanbHBIH ras; AEKTPHIECKOE

B3aUMOJICHCTBYE, DIICKTPUYECKHHA 3apsan,
SMeMeHTapHbIA  JNMEeKTPUUECKHH  3apsf,
3IIEKTPOMArHUTHOE THone,
Onu3KONIeHCTBHE, CTOPOHHH CHIIEI,
SNEKTPONBHKYINAs ~ CHjla,  MarHATHad
HHAYKLASA, MarBMTHBIA [IOTOK, MarHUTHAd
TIPOHHIIAEMOCTb, TEPMOIIIEKTPOHHAS
aMuccus, CcoOCTBeHHasd M IpUMeECHas
IPOBOAMMOCTE, P- H- TIEPEXORX B
TOYIMPOBOAHKKAX,  OMEKTPOMarHuTHas
MHIYKIHs, CAMOMHIYKIHSI, (OTOH, aToM,
4TOMHOE Sapo, HOHH3HpPYIOIIee
H3JIydeHue,; (br3HIecKoe sIBJICHUE,
[HIIOTE3a, HOHU3HPYIOLWIee  H3NYy4eHHE,
aHeTa, 3Be3/ia, rajlakTHKa, BeenerHast,

KOHTpONbHas paboTa, AOMAMIHAL
pabota

Cwmeicn (Qu3MYECKUX BEIMYHH: CKOPOCTE,
ycKOpeHne, Macca, CHila,  HMITYJIBC,
MexaHpdeckas paboTa, MexaHWuecKad
3Heprusl; MOJIApPHAs Macca, KOJNMUeCTBO
BEILeCTBa, BHYTPEHHA DHEPTHS,
abcomioTHas ~ TeMmIeparypa,  CpelHIl
KUHEeTHUECKas HSHEpIys HacTHIl BElIecTBa,
KOJHUYECTBO  TEIUIOTHL,  SIIEMEHTAPHbIA
SIEKTPUYECKUH  3apaf,  HalpMKeHHE,
HIIEKTPOEMKOCTD, cuna TOKA,
COTIPOTHBIIEHHUE, yIEeNBHOE
COLpOTHUBIEHHE, HHIYKTUBHOCTb, CHIIA
Jlopenma, cuiaa Awmrepa;, IOCTOSHHAs

KOHTpONbHas paboTa, NOMAIIHASL
pabora

[Tiauka, Pupbepra, pamnyc

CTAIMOHAPHOM KpYTOBOH opOuTH,

BopoBCKHii panyyc;

CMmpicH (pHr3UYECKHX 3aKOHOB | MPAKTHUECKHE 3aHATHS
KNacCHUeCKoH MEeXaHHKH, BCeMHPHOIO

TATOTEHUS, COXPaHEHHs SHEPIHH,

UMIIYIBCE,

MOJNEKYJIAPHO KUHETHYECKOH TeOpuM H
TEPMOTUHAMUKH;

17



DIEKTPUISCKOIO 3apaza,
SIEKTPOMATHUTHOH ~ HHAYKLHH, 3aKOHa
KynoHa,  3IeKIpONM3a, OTpakKeHHA H
peloMJIEHHs cBeTa, 3akoHa Oma And
yuacTKa W Ui TIOJHOHM IeNH H MPaBuIl
[IOCIIEOBATENLHOTO K IApaJIENbHOIO
coenunenus; (oTodddexra, MIOCTYIATOB
bopa;

Bxmaf  POCCHHCKHX M 3apyOexmHbIX
yUEHBIX, OKa3aBIIMNX HAUOONbIIee BIHIHHE
Ha pa3BUTHE TEOPMM  KIIACCHYECKOH
mexanuky: Apxumen, . Tamined,
. HeioToH, A. DUHIITEHH,

OKa3aBIIMX Hamboybllee BIHAHHE Ha
pPa3BUTHE MOMEKYJLIPHOR (hH3UKI:
Temoxput, M.B.JIomonocog, P.Kaysuyc,
Jx.Maxkcgeni, JLbonsnMaH;

oxazapmmx Haubonbpliee BIHAHHE Ha
pasBUTHE SINEKTPOAUHAMHKH:
P.Muukern, M. @apageit, U1Kynos,
K.I'ayce, Kupxrod;

naupbonplliee  BIMSHWUE HA  PasBUTHE

KBaHTOBOH GU3MKA: A. JlaByasse,
M. B. JIoMOHOCOB, M. Papajen,
JI. 1. Mennenees, H. bansmep,

A. Bexkepens, M. Cxronosckag-Kropu,
I1. Kropn, 3. Pezepdopa, [ix. Tomcor;
OoKazaBImux HawOoJbliee BAWIHHE Ha
pasBUTHE B H3yIeHHU BOIIPOCOB
SBOIIOLMH BcelleHHOMM: Horep,
K. Aunepcos, J. 1. iBaneHKo,
B. Tefizentepr;

IIpakTuyeckue
paboTsl

H

KOHTPOJBHBIE
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