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1 TTIACTIOPT PABOUYEN YUEBHOU ITPOI' PAMMBI JUCLIUITJINHBI
VIIB.02 ®U3MKA

1.1 OGnacTte npuMeHeHus padoyeil MporpaMMbl

HNuctumnvraa YTIB.02 ®usuka BXOIUT y4eOHBIE MPEIMETHI IO BBIOOPY CPETHETO
o01iero oOpa3oBaHus.

1.2 Henu u 3a1ayn yueOHON JUCHUIUIMHBI — TPEOOBAHMS K pe3yJibTaTaM OCBOCHUS
y4eOHOU TUCIUILIUHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS JUCLMIUIUHBI JOKHBI OTPaXaTh:

- YyBCTBO F'OPJIOCTH U YBAXKEHUS K UCTOPUU U JOCTHKEHHUSIM OT€YECTBEHHON
¢uznueckoit Hayku; (U3NUYECKU IPAMOTHOE MOBEJIEHUE B IPO(EeCcCUOHATBHOM Jes-
TENBHOCTU U B OBITY IIPHU 00pallleHUU ¢ TpUOOpaMu U yCTPOUCTBAMM;

- TOTOBHOCTb K MPOAOJKEHUIO 00pa30BaHUsS M MOBBIIIECHUS KBaTU(PUKAIIH
B U30paHHON MpodecCuOHANIbHON AEATENBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
($u3nUeCcKrX KOMIIETEHLIUN B 3TOM;

- YMEHHUE HCIOJIb30BaTh JOCTUXKEHUS COBPEMEHHON (hM3MUECKOW HAYKH U
(Gu3MUECKUX TEXHOJIOTHM /Ji TOBBIIEHUS COOCTBEHHOIO MHTEIIEKTYaIbHOIO
pa3BUTHs B BEIOpaHHOM MpodecCHOHaNbHON NeITeTbHOCTH;

- CAMOCTOSITENILHO JI0OBIBATH HOBBIE JJIs1 ce0s1 (pU3ndecKue 3HaAHUS, UCTIOJNb-
3ysl JUIsl 3TOTO JOCTYIHbIE UCTOYHUKU MH(OpMAIUY;

- YMEHHUE BBICTpauBaTh KOHCTPYKTUBHbIC B3aUMOOTHOIIECHUS B KOMaHJIE 1O
pELIeHHIO OOITUX 3a/1a4;

- YMEHHE YIpaBisATh CBOEH IMO3HABATEIbHOW IEATEIbHOCTHIO, MPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHA.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS TUCHUILITUHBI JOJKHBI OTPaXKaTh:

- WCIIOJIb30BaTh PA3JIMYHBIE BUIbI MMO3HABATEIILHON AESTENBHOCTH I pe-
meHus: GU3NYECKUX 3ajad, MPUMEHATh OCHOBHBIE METO/bI MO3HaHUA (HaOMO/Ie-
HUE, OMUCAaHUE, M3MEpPEHHE, SKCIEPUMEHT) MJisi W3YYCHHUS pa3IUYHBIX CTOPOH
OKPY’KAIOIIEH IEHCTBUTEIBLHOCTH;

- HCTIOJIB30BaTh OCHOBHBIE WHTEIUIEKTYaJIbHbIE ONEpaIliy: MOCTAHOBKA 3a71a-
gy, GOpMYJIMPOBAHKUE TUIIOTE3, aHAIM3 U CUHTE3, CpaBHEHHE, 0000IIEeHUE, CUCTE-
MaTHU3aI¥s, BbISIBJICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOUCK aHAJIOTrOB, Gop-
MYJIMPOBAaHUE BBIBOJIOB JJISI M3YUYCHHS PA3IMYHBIX CTOPOH (DU3HMYECKUX OOBEKTOB,
busznueckux sSBICHUN U QU3NUECKUX MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXO-
JUMOCTh CTAJTKUBATHCS B IIpoeccuonanbHol chepe;

- YMEHHE TE€HEPHUPOBATh UACH U OMPEIEIATh CPEJCTBA, HEOOXOAUMBIC IS
WX peanun3aluu;

- WCIOJIb30BaTh PA3IUYHBIC MCTOYHUKH JJIS TMOJTY4YeHUs (U3HMUECKOW WH-
dbopmanu, yMeHHE OLIEHUTH €€ TOCTOBEPHOCTH;

- aHATTM3UPOBATH U MPEJICTABIATH HH()OPMAIUIO B PA3TUIHBIX BUAX;

- MyOJIUYHO TPEJICTABIATH PE3YIbTAThl COOCTBEHHOTO MCCIICIOBAHUS, BECTH
JTUCKYCCHUH, JOCTYITHO ¥ TAPMOHUYHO COYEeTas CoJiepkaHue U (pOpMBI TIpeACTaBIISI-
eMoi uHpopmManuu.



IIpenmeTHBIE pe3yabTaThl OCBOCHUS AUCLIUIUIMHBL JOJDKHBI OTPAXKaTh:

- ¢(OpPMHPOBAHHOCTH MPEACTABICHUI O POJIK U MeCTe (PU3UKU B COBPEMEH-
HOW HAay4YyHOU KapTHHE MUpa; MOHMMaHuE (U3UYECKOU CYIIHOCTU HAOII0JaeMbIX
BO BceneHHOM ABNEeHMIT; MOHUMaHUE POJId (PU3UKU B (OPMHUPOBAHUU KPYro3opa H
(YyHKIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKA ISl PEeIIEHUs IPAKTUYECKUX 3a/1aY;

- BJIaJICHUE OCHOBOMOJIAralouMMu (PU3NYECKUMH TOHATHIMH, 3aKOHOMEP-
HOCTSIMH, 3aKOHAMHU U TEOPUSMH; YBEPEHHOE IMOJIb30BaHUE (PU3NYECKON TEPMHUHO-
JIOTUEN U CUMBOJIMKOM;

- BJIaZICHUE OCHOBHBIMHM METOJAaMH HAy4YHOTO IO3HAHMs, UCIIOJIb3YEMBIMU B
¢uzuke: HAOMIOIEHNE, OMMCAaHUE, U3MEPEHUE, SKCIEPUMEHT; YMEHHUs 00padaThl-
BaTh pe3yJIbTaThl U3MEPEHUI, OOHAPYKUBATh 3aBUCUMOCTb MEXAY (PU3NYECKUMHU
BEJIMYUHAMM, OOBSICHATH MOJYYEHHbIE PE3YJIbTATHI U J1€71aTh BHIBOJIBI;

- c(pOpMUPOBAHHOCTH YMEHUS pelllaTh (PU3NYECKue 3a/1a4u;

- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIyYCHHbIE 3HAHUS ISl OOBsiC-
HEHUSl YCIIOBUN NMPOTEKaHUS (PU3UYECKUX SBICHUN B MPUPOJE U IS NPUHSITHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

- cOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOIIECHUIO K (PU3NYECKOit
UH(GOpPMAIIMH, TTOTYy4aeMOU U3 pa3HbIX UCTOUYHUKOB.

1.3. KonnyecTBo 4acoB Ha OCBOSHUE MTPOTPAMMBI TUCITUTITUHBI

- 00bEM IUCHHUILIMHEI 167 YacosB;

- 00beM YacoB BO B3aUMOJICHCTBUU ¢ TipenojaBareieM 149 yacos;
B TOM YHUCJIE:

- Teopetndeckue 3anatus 101 ygac;

- npakTrudeckue 3aHsATus 30 4acos;

- maboparopHas pabota 18 gacos;

N3 HUX opmMe mpakTUIECKON MOATOTOBKH

- UHJIMBUIyaJIbHBIN TIPOEKT 2 Yaca,

- KOHCYJIbTAIMU 6 4acoB;

- MpOMEXyTouHas arrectauus (3k3ameH) 12 Jacos.



2 CTPYKTYPA 1 COJEP)KAHUE PABOYEN ITPOI' PAMMBI

JIUCLIMTUIMHGI

2.1 O6bem paboueli mporpaMmbl JUCUUILIMHBL U BUJIbI Y4EOHOU pabOThI

Ounast popma oOydeHust Ha 6a3e OCHOBHOTO 00111er0 00pa3oBaHus

Bun yae6HOI paboThI O6beMm
4acoB

MaxkcumanbHas yueOHasi Harpy3ka (BCero) 167

O0s13aTesibHas ayIuTOpHas yueOHas Harpyska (Bcero) 149

B ToMm uucne:

TeopeTnueckue 3aHATHS 101

JlabopaTopHbie pabOThI 18

[TpakTUyeckue 3aHsATHS 30

Koncynprammm 6

[TpomexxyTounas artectarus B popme: sKk3aMeHa 12




2.2. Tematuueckuii miaH u cojiepkanue padoudeil nmporpammel nucuuiinHel YIIB.02 Ousuka
Ounast popma oOyueHust Ha 6a3e OCHOBHOTO 00111eT0 00pa3oBaHus

HaumeHnoBanue pasznenos u
TEM

No 3aHsaTUA

Coneprkanue y4eOHOTO MaTepHaa, NPaKTHYECKHe U JJabOpaTOpPHbIE 3aHATHS,
caMmocCTosTeNbHas paboTa oOyJaromerocs

O0beM

qacoB

2

1 kypc 1 cemectp

Coneprxkanue yaeOHOTo MaTepuaa

Bsenenue

®u3nka - HayKa 0 Mpupojie. ECTECTBEHHO — Hay4HBIN METOJ ITO3HAHMS, €T0 BO3MOKHOCTH
Y TpaHUIbl IPUMEHUMOCTH. MoenrpoBanue Gu3ndeckux sBJIeHu 1 npoueccon. Poib
SKCIIEPUMEHTAa U TEOPHUH B Mpoliecce Mo3HaHUs npuposl. usnueckue 3aKOHbI.
OcHOBHBIE AJIEMEHTH! (PU3MYECKOIN KapTUHBI MUpA.

Paznen 1. Mexanuka
Tema 1.1. Kunemaruka

Conepkanue yaeOHOro MaTepuaa

OTHOCHUTENBHOCTh MEXaHHYECKOTO ABMKEHHS. CHCTEMBI OTCUeTa. XapaKTepUCTHUKA
MEXaHUYECKOTO JABUKECHHUS: TIEpEMEILIEHUE, CKOPOCTh, YCKOpPEHUE. Bubl ABMKEHUS
(paBHOMEpPHOE, PABHOYCKOPEHHOE) M UX TpaduuecKkoe onucaHue.

IIpakTnueckue 3aHsATUS

w

Hccnenosanne OBYKEHUA Tena IO NEUCTBUEM ITIOCTOSIHHON CHUJIEI

S

I/ISYLIGHI/IC JABHOXKCHUS TEJIa, 6pOIHeHHOFO TOPHU30HTAJILHO

N

W3mepenue yckopeHusl Teja Npu paBHOYCKOPEHHOM JBMKEHUU

Copepxanue yueOHOro Marepuaia

HBI/I)KeHI/Ie 110 OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJYJIIO CKOPOCTBIO.

Tema 1.2. Jlunamuka

CopepxaHnue yueOHOTo MaTepuala

B3aumopeiictue ten. [lpunuun cynepno3uuuu cui. 3akoHbsl AuHaMuku Herotona. Cuibl
B [IPUPOJIE: YIIPYTOCTh, TPEHUE, CUJIA TSXKECTU. 3AKOHBI BCEMUPHOTO TATOTEHUSI.
HeBecomocTs.

3aKOHBI COXpPaHCHUA UMITYJIbCA U PCAKTUBHOC NBUKCHUC. 3aKoH COXpaHCHUA
MEXaHUYECKOM OHCPIUH.

JlaGopaTopHble pabOThI

I/I3yquI/Ie 3daKOHa COXpaHCHUA UMITYJIbCAa U PCAKTUBHOTO ABUXKCHU.
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CoxpaHeHNEe MEXaHUUECKON PHEPTUU NP IBWKEHUM Te€Ja M0 JEHCTBUEM CUJI TSKECTHU U
YIPYTOCTH.

11 Omnpenenenue xecTKOCTH NPy UHBI. Onpenenenne Ko3hUIeHTa TpeHUs CKOJIbKCHHUS.
Conepxanme yueOHOTO MaTepuaa
12 PaboTta 1 MOIITHOCT®.
Tema 1.3. Mexanuueckue CopepxaHue yaeOHOT0o MaTepralia
KoJIeOaHHS 13 Mexannueckue KojaeOaHust. AMIUTUTY/AA, IEPUO/I, YacToTa, da3a konedanuii. CBoOO HbIC
¥ BBIHYKJICHHBIE KoJieOanus. Pesonanc.
14 Mexanudeckue BoJHbI. CBOMCTBA MEXaHMYECKUX BOJIH. JIJTMHA BOJTHBI. 3BYKOBBIE BOJIHHI.
VYbTpa3ByK U €ro UCHOJIb30BaHUE B TEXHUKE U MEJIUIIUHE.
[IpakTueckue 3aHsATHS
15 N3ydeHne 3aBUCUMOCTH Nepro/ia KojaeOaHUu HUTSHOTO (MU MPYXUHHOTO) MasiTHUKA OT
JUTHHBI HUTH (I MacChl TPy3a).
16 N3mepenue yckopeHusi CBOOOHOTO MaICHUSI C TIOMOIIHIO MasTHUKA.
Paznen 2. Monekynspras Conepkanne yaeOHOro MaTepuasa
¢uzuka. TepmoauHaMuKa 17 Hcropust atomuctudeckux ydeHuii. HaOmroneHus ¥ OMbIThI, TOATBEPKIAIONINE aTOMHO-
Tewma 2.1. OcnoBet MKT. MOJIEKYJIIPHOE CTPOEHHE BemecTBa. Macca 1 pa3Mep MOJIEKYJI.
WneansHbiii ras. 18 TemoBoe nBmKEHNE. AOCOTIOTHAS TeMIepaTypa Kak Mepa cpeiHel KHHETHYEeCKOM
sHepruu yactul. OObsiCHEHNE arperaTHbIX COCTOSIHUIN BEllecTBa Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX IPEJCTABJICHUH.
19 Temnepatypa - Mepa cpelHe KUHETHYECKOM SHEPTUU Xa0THYECKOTO ABUKEHHS MOJIEKYII.
Monenb uieanbHOro rasa.
20 CBs3b MEXKTY JABJICHUEM U CPEIHEH KHHETUUECKON SHEPTUEH MOJIEKYII rasa.
21 N3onporeccsl.
[IpakTnueckoe 3aHaTue
22 IIpoBepka ypaBHEHUSI COCTOSHUS UI€ATIHHOTO Trasa.
Tewma 2.2. ArperatHsie CopepxaHnue yueOHOro MaTepuaiia
COCTOSTHUSI BEILIECTBA. 23 Monens crpoenust KuakocTu. HacblllieHHbIE 1 HEeHACBIIIEHHbIE TTapbl. BiaxkHOCTH
BO3/IyXa.
24 N3menenust arperaTHbIX COCTOSIHUM BeniecTBa. V3ydueHne mpuHIKIA JeCTBUS
TICUXPOMETpA.
25 JlaGopatopHas paboTa
W3mepeHue BIaKHOCTH BO3yXa.
26 CopepxaHue yueOHOTro MaTeprala




IToBepxHOCTHOE HATsDKEHUE U cMauynuBaHue. AMOpP(HBIEC BEIIECTBA M XKHJIKAE KPUCTAILIBI.

27 Mogenb cTpoeHus TBEpABIX Tell. MEeXaHM4eCKUE CBOMCTBA TBEPABIX TEIL. 2
Tewma 2.3. OcHOBBI ConepxaHue yueOHOTO MaTepralia
TEPMOIMHAMUKH. 28 Buytpennss sHeprus u padora rasza. [lepBslif 1 BTopoil 3aKOHBI TEPMOAUHAMUKH. 2
HeobOpaTumocTh TEMI0BBIX MPOLIECCOB.
29 TeruioBble qBUraTenu u oxpaHa okpyxatouieil cpensl. KIIJI TemnoBsix nBuratesnei. 2
Pazgen 3. CopepxaHue yaeOHOT0 MaTepralia
OnexrpoauHamuka Tema 30 B3aumonelicTBue 3apspKeHHBIX Tell. DJIEKTPUUYECKUH 3apsia. 3aKOH COXpaHEHUS 2
3.1. Dnekrpuyeckoe mnose aneKTpudeckoro 3apsia. 3akoH Kynona.
31 Onekrpuueckoe nose. Hanpsbxkennocts nosis. [loTenmuan momsi. Pa3HOCTh TOTEHITHATIOB.
32 [IpoBoIHUKY B 3JIEKTPUUECKOM TOJIE. DIeKTpuyeckas eMKocTb. Konaencarop.
JIMPAEKTPUKY B DJIEKTPUUYECKOM TMOJIE.
[IpakTHueckoe 3aHsTHE
33 N3ydeHne 2IeKTpUIecKoro moJIs. 2
[IpakTHueckoe 3aHsTHE
34 OmnpeJenenrne 0THOCUTENIbHOM TNAJIEKTPUYECKON TPOHUIIAEMOCTH. 2
Tema 3.2. 3akoHbI CognepkaHne y4eOHOro MaTepuaa
MOCTOSITHHOTO TOKA 35 [TocTostHHBIN 251eKTpruyeckuil TOK. Cujia TOKa, HaNpsKEHUE, AIEKTPUIECKOe 2
CONPOTHBIICHHUE.
36 3akon Oma i yaactka 1ienu. [locinenoBarenbHoe v mapauieIbHOE COSTMHEHMS 2
MIPOBOTHUKOB.
37 DJIC ncToyHHKa TOKA. 2
38 TermnoBoe nelcTBUE AIEKTPUUECKOTO ToKa. 3aKkoH JIxoyns — JleHna. 2
[IpakTnueckoe 3anatue
39 N3ydenue 3akona Oma juis yuactka nenu. M3mepenue 3/]C uctouHuka Toka. 2
CopepxaHnue yueOHOro MaTepuaiia
40 MONTHOCTD AEKTPUUYECKOTO TOKA. 2
Koncynbranms 4
[IpomexyTouHas aTTectanus 6
Hroro 3a cemectp | 90
B ToM uucne:
Teopernyeckoe oOyueHue | 54
[TpakTtuueckue 3ansaTus | 18
JlaGopaTopHusle paboTsI | 8




Koncynbranun
IIpomexxyTouHas arrecranus

[opE S

Jlaboparopnas paboTa

1 W3mepenue BHYTPEHHEr0 COPOTUBIIEHHSI HICTOUHUKA TOKA. 2
[IpakTrueckoe 3aHsATHE
2 N3ydeHne 3aBUCUMOCTH MOIIHOCTH, HOTPEOIsIEMOH TaMIION HaKaJIUBaHUS OT 2
HaIpsDKEHUS Ha €€ 3aKUMax.
Tema 3.3. DnexTpuueckuit Coneprxanme yueOHOTO MaTepuaa
TOK B IIOJIYIIPOBOJHUKAX 3 [Tpupona Toka B asekTposuTax. Tok B razax. DJIeKTpUUECKUN TOK B pa3JIMYHbIX Cpeliax. 2
4 [TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAsI TPOBOIUMOCTH MOJTYIPOBOTHUKOB. 2
S [TonynpoBoaHKKOBbIN A10A. [10J1yIpoBOIHUKOBBIE TPUOOPBI. 2
ITpakTHYeCKOe 3aHSTHE 2
6 HccnenoBanue noaynpoBOJHUKOBOTO JTHOA. 2
Tewma 3.4. MarautHoe 1mose CopepxaHue yueOHOro Marepua
7 MarnutHoe nosie. [locrossHHBIE MarHUTBI M MarauTHOE nose. Cuna Amnepa. [IpuHiun 2
JIEWCTBUSA JICKTPOIBUTATENS.
8 DneKTporu3MepuTeNnbHble Mpubopsl. MHAYKINS MarHUTHOTO noJisi. MarHUTHBIN MOTOK. 2
JlabopaTtopnas pabota
9 HaGmronenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM. 2
Tema 3.5. Conepkanne y9eOHOTO MaTepraa
DJIEKTpOMarHuTHas 10 SIBneHne AMEKTPOMArHUTHON MHAYKIIMH M 3aKOH AJICKTPOMAarHUTHOM MHAYKIU Dapanes. | 2
HHAYKINA 11 Buxpeoe anexrpuueckoe nosie. [Ipasumno Jlenna. Camounaykius. MHIyKTUBHOCTb. 2
Tema 3.6. [lepeMeHHbII Coneprkanue yaeOHOro MaTepuasa
DIIEKTPUYECKHUI TOK. 12 [Tpuniun neicTBus dneKkTporeneparopa. IlepeMeHHbI 3JIeKTPUYECKU TOK. 2
Tpancdhopmatop.
13 [IpousBoicTBO, MIepenada 1 NOTpeOICHHE 3IEKTpoIHepTruu. [IpodieMbl 2
sHeprocoepexkenus. TexHrka 0e30MacHOCTH B 0OPALCHUHU C SJEKTPUUECKUM TOKOM.
[IpakTHyeckoe 3aHsATHE
14 W3ydeHue siBneHus 2IEKTPOMAarHUTHON MHAYKIUH. 2
[IpakTHueckoe 3aHATHE
15 W3yuenue npuHLuna aeicTBus Tpanchopmaropa 2
Tema 3.7. Copepxanue yueOHOTO MaTepuana
ONEeKTpOMarHUTHbIE 16 Konebarenbublit KOHTYp. CBOOOHBIE 3IEKTPOMArHuTHBIE KoJieOaHus. BoiHyX/1eHHbIE 2
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KOJICOAHUS U BOJIHBI

ANIEKTPOMATrHUTHBIC KOJICOAHUS.

17 JelicTByronye 3Ha4Y€HUs CUJIbl TOKA U HAIIPSHKCHMUSL. 2
18 Konzencarop u KaTyIka B HeNH MEPEeMEHHOT0 TOKa. AKTUBHOE COTIPOTUBIICHHUE. 2
DNEKTpUUYECKUN PE30HAHC.
19 DNEKTPOMarHUTHOE MOJI€ U AIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTh 3JEKTPOMArHUTHBIX 2
BOJIH. [IpHHIMTT painoOCBsI3U U TEICBUICHHUS.
JlaboparopHas paboTa
20 HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT JIEKTPOEMKOCTH KOH/IEHCATOPA B IETH 2
MIEPEMEHHOTO TOKA.
JlabopaTtopnas pabota
21 W3mepenne MHAYKTUBHOCTH KAaTYILIKH. 2
Tema 3.8. OnTrka ConepxaHnue yueOHOro Marepuaia
22 Caert kak snekTpoMarauTHas BotHa. MHTepdepentus u qudpakius cBeTa. 2
23 3aKOHbI OTpaKEHU U NperoMieHus cBeta. [loHoe BHyTpeHHee OTpaskeHue. 2
JlabopaTtopnasi pabota
24 OmnpeeieHne oKa3areys MPeIOMIICHHUS CTEKIIa. 2
Copepxanue yueOHOro Marepuaia
25 Paznuunbie BUIBI AIEKTPOMArHUTHBIX U3JIy4E€HUHN, UX CBOMCTBA U MPAKTHYECKOE 2
MIPUMEHEHHE.
26 Jucnepcus crera. 2
27 dopmyra TOHKOM JIMH3BI U 3epKasl. ONTHYECKUE TPUOOPHI. 2
28 Pazpemaronias cnocoOHOCTh ONITUYECKUX TPHOOPOB. 2
Paznen 4. Crpoenue aroma Conepkanue yaeOHOro MaTepuasa
Y KBaHTOBas (hU3MKa. 29 I'mnotesa [1nanka o kBanTax. @ororddexr. oToH. BoIHOBBIE 1 KOPITYCKYIISIPHBIS
Tewma 4.1. KBanToBas CBOICTBA CBETA. 2
OTITHKA 30 Texuuyeckue ycTpoiCTBa, OCHOBAHHBIE Ha MCIOJIBb30BaHUU (HoTOAD(DeKTa.
[IpakTnueckoe 3aHaTue
31 W3ydeHne TpekoB 3apsbKeHHBIX 4acTUll o (hoTorpadusiM. 2
Tema 4.2. ®uzuka atoma CopepxaHnue yueOHOro MaTepuaiia
32 CrtpoeHue aToMa: MaHeTapHasi MOJeNb U MoJienb bopa. [lornomenue u ucnyckanue 2

cBeTa aTomoM. KBaHToBaHue OHCPI'uu. HpI/IHI_II/Il'I JIENCTBUS M UCIOJIb30BAaHUE Jla3epa.

Tema 4.3, duzuka

CopepxaHue yueOHOTro MaTeprala
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aTOMHOTO si/1pa 33 Crpoenne aTOMHOTO sifipa. DHeprus cBsi3u. CBsA3b MAcChl U YDHEPTUHU. 2
SnepHas sHepreTuka.
[TpakTHyeckoe 3ausTHE
34 MopenupoBanue pagoaKTUBHOTO paciajia. 2
35 PagroakTHBHBIE M3IIydeHHS U UX BO3JACHCTBHE HA YKUBBIC OPTaHU3MBI. 1
Koncynpranus 2
[Tpomexxyrounas 6
Wroro 3a 2 cemectp | 77
B ToM uucne:
Teoperuueckue 3ausitus | 47
[TpakTideckue 3anstust | 12
Jlaboparopubie padotsr | 10
Koncynpranum | 2
[TpomexyrouHas arrectanus | 6
Wroro 3a muctutuinay | 167
Teopernueckue 3anstus | 101
[Mpaktuveckne 3ausTust | 30
Jlaboparopusie paboTs! | 18
Koncynpramuu | 6
ITpomexxyrounast arrecramus | 12
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3 YCJIOBUS PEAJIM3ALIMU PABOYEI ITPOI'PAMMGBI JTUCLIATIIVHEI

3.1. MarepuanbHO-TEXHHUYECKOE 00ecTieueHne

Pabouas mporpamMmma AUCHUILUIMHBI PeaTu3yeTcs B yueOHOM kabuHeTe Du3uku.

O6opynoBanue yueOHOTo KaOWHETa:

- pabodee MeCTO MPEero1aBaTes;

- I0CaI0YHbIE MECTA CTY/JICHTOB;

- pabouas J10cKa;

- HarjsigHble MocoOust (BUACO(UIBMBI, MPE3CHTAINH, TUIAKaThl, CTEHbI-TA0IHIIbl, KapTOUKH-
3aJlaHUsl JUIsL BBIIOJIHEHUS CaMOCTOATEIbHBIX M KOHTPOJBHBIX pabOT, pa3fgaTouyHbI Marepual,
KOMIUIEKTHI METOJMYECKUX YKa3aHUU JUIS BBITIOJHEHUS JIAOOPATOPHBIX PadOT, KOMILIEKTHI J1ab0opaTop-
HOro obopynoBaHus 1o pasnenam: «Mexanuka», «MonekynspHas usuka», «Onrtuka», «KBanToBas
¢u3nka», TecTbl Ha OyMa)XHBIX HOCUTENSX U B JIEKTPOHHOM BHJI€, OMOIMOTEUYHbIN POHT).

TexHnuueckue cpeacTBa 00y4eHUS:

MYJIbTUMEINITHOE 000PYI0BaHUE;

- ¢uznueckue npuOOpsl U JEMOHCTPALIMOHHBIE YCTPOUCTBA.

3.2. UudopmanrionHoe obecrieueHre o0yuenus. [lepeuenp yueOHbIX U31aHUN, HHTEPHET-
pecypcoB, JIOTIOTHUTENFHOM JIUTEPATYpPHI:

OcHOBHas nuTeparypa:
1) ®usuka ans npodeccuit U crenuanbHocTel TexHudeckoro npodwuist: YueOnuk st CCY3oB.- 448 c.
B. ®. Imutpuesa. M.: Akagemusi, 2017; FOpaiit [caiiT]— URL:

JonosHuTENbHAS TUTEPATYpA:

1) ®usumka mus mpodeccuit M crenuanbHOCTEH TexHudyeckoro mpoduas. COopHHK 3amad: Yueo.
nocooue st CCY30B.- 256 c. B. @. JImutpuena. M.: Axkanemus, 2017; FOpaiit [caiit]|— URL:

3 DIIeKTPOHHBIE PECYPCHI:

3.1. bubmoreka KpWKT UpI'VIIC : [caiit] / KpacHOSpCKHII HHCTUTYT JKEJIE3HOI0-
poxkHoro  tpancropta —¢umuan  HUpI'VIIC. -  Kpacnosapck. —  URL:
http://irbis.krsk.irgups.ru/. — Pexxum tocTyma: mocjiie aBTOpU3aluH. — TEeKCT : 3JISKTPOH-
HBIH.

3.2. O6pazoBarenpHas 1iardgopma FOpaliT : snexktponHas Oubnmoreka : cat / OO0
«AnekTponHoe m3gaTebcTBO HOpaiity. — MockBa. — URL: https://urait.ru/. — Pexum
JNOCTyIa: MO NOAMUCKE. — TEKCT: AIIEKTPOHHBIM.
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4 KOHTPOJIb 11 OUEHKA PE3VJIbTATOB OCBOEHUA AMCLHUITJIIMHBI

KOHTpOJIB U ONLCHKa PpC3yJIbTAaTOB OCBOCHHA JUCHUIINIMHBI OCYHICCTBIIACTCA IIPCIIOAABATCICM B
mponecce NpOoBCACHUA TCKYIICTO KOHTPOJIA U HpOMGHCYTOqHOﬁ aTTcCTaluu.

Pe3ynbrarhl ocBOeHUS (OCBOCHHBIE YMEHUS,
YCBOCHHBIC 3HAHUS)

@DOopMBbI ¥ METOJIbI KOHTPOJISI U OLIEHKH pe-
3y/lbTaTOB 00yUEHUs

JInyHOoCTHEIE

- YyBCTBO TOPJIOCTH U YBAXEHUS K UCTOPUU
U JIOCTIDKEHUSM OTEYECTBCHHOU (pu3mue-
CKOM HayKH; (PU3NYECKH TPaMOTHOE MOBEIe-
HUE B TPO(PECCHOHATILHOMN NIEATEILHOCTH U B
ObITy mpu oOpalieHuu ¢ TpudopamMu u
YCTpPOMCTBaMU;

Ha6JIIOI[€HI/IC 3a JCATCIBHOCTBIO U IIOBCIC-
HUEM 06yqa}01ueroc;1 B XO0J€ OCBOCHUA
JUCHHUIIIIMHBI, CAMOOIICHKA

- TOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHUs
U TIOBBIIIEHUS KBaJU(pUKAUU B W30paHHOM
npoheCcCHOHANTBHOU JIEATETbHOCTH U 00BEK-
THBHOE OCO3HAHHE POJIM (PU3HUECKUX KOM-
MIETEHIIUI B 3TOM.

Ha6J'IIOI[€HI/I€ 3a JCATCIBbHOCTBIO U ITIOBCIC-
HUEM 06yqalomer0051 B XO0J€ OCBOCHHA
JUCHHUIIIINHBI, CAMOOIICHKA

- yYMEHHE HCHOJb30BaTh JOCTHKEHUS CO-
BpeMeHHOW (u3nueckoll Hayku U ¢usnye-
CKUX TEXHOJOTHMH sl TOBBIILIEHUS COO-
CTBEHHOTO HWHTEJUIEKTYaJIbHOTO DPAa3BUTHUS B
BBIOpaHHOU MpO(EeCCHOHATBHON NIeATENbHO-
CTH;

HAOIIOAEHUE 3a MEATENLHOCTRI0 U TOBE-
JIEHUEM O0yJaromerocsi B XOJ€ OCBOCHUS
JHUCIUILIMHBI, CAMOOIICHKA

- CaMOCTOSITEIBbHO JO0OBIBATh HOBBIC JUIS
ceOst (Gu3MYEeCKUEe 3HAHWS, UCTIONB3YS IS
ATOTO JIOCTYITHBIC HCTOYHUKH HH(OPMAIIHH;

HAOIIOAEHUE 3a OEATENLHOCTRI0 U IOBE-
JIEHUEM 00yJaromerocss B XOJ¢ OCBOCHUS
JUCIUATUIMHEI, CAMOOIICHKA

- yYMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHUS B KOMaH/IE MO PEIICHHUIO
00IIMX 3a7a4;

HAOIIOAEHUE 3a OEATENLHOCTRI0 U IOBE-
JIEHUEM O0yJalomerocss B XOJIe OCBOCHUS
JUCIUTUIMHEL, CAMOOIICHKA

- YMEHHE YIpPaBJIsATh CBOEH MO3HABATENIHLHOM
JeSITeNIbHOCTbIO, MPOBOJUTH CaMOOIECHKY
YpOBHS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
pa3BUTHSL

Ha6J'IIOI[CHI/Ie 3a ACATCIBbHOCTBIO M IIOBC-
JCHHUEM o6yqa}0meroc;1 B X0J€ OCBOCHUA
JUCHHUITIIIMHBI, CAMOOILICHKA

MeTaHpeI[MeTHBIC

- HCIOJIb30BaTh Pa3UYHbIC BUABI MO3HABa-
TEJIbHOU NESATENHOCTH IS peuieHus Gu3u-
YEeCKUX 3a]a4, MPUMEHITh OCHOBHBIE METO-
Il TIO3HAHUS (HaOMIo/IeHUe, OMHCaHue, W3-
MEpeHHE, SKCIIEPUMEHT) IJIs U3Y4YeHHs pa3-
JUYHBIX CTOPOH OKpYXKarouleil JeicTBU-
TEIbHOCTH;

HaOJIFIO/ICHHE M OLICHKA B X0J1¢ PabOThI HAJl
KOHCIICKTOM W BBITIOJIHCHUEM TpaKTHYe-
CKHX U JJabOpaTOPHBIX 3aHATHH, SK3aMEH

- HUCTOJIb30BaTh OCHOBHBIC HMHTEIUICKTYallb-
HBIC OTepaIliK: TIOCTAHOBKA 337auu, GopMy-
JUPOBAHKE TUTIOTE3, aHAIU3 U CHHTE3, CPaB-
HeHue, 0000IIeHNe, CHCTEMATH3AaIlis, BEISB-
JICHHE TPUYUHHO-CIICJACTBEHHBIX  CBS3€EH,
MOWCK AaHAaJOTOB, (OPMYJIUPOBAHUE BBIBO-
JIOB JUISl M3YYEHHS Pa3IUYHBIX CTOPOH (u-
3MYECKHX 00BEKTOB, (DU3MUYCCKHX SIBICHUHN U

HaOJII0/IeHNEe U OLIEHKa B X0/1€ PabOThI Hal
KOHCIIEKTOM M BBIIIOJIHEHUEM IIpaKTHUYe-
CKUX U JTaOOpaTOpHBIX 3aHATUH , HAOIIO-
JIEHUE U OLEHKA JEATEIBHOCTH BO BPEMs
y4acTHs B BUKTOPUHAX, OJIMMIIHMAJaX, KOH-
(epeHIMsX, KPYIJIBIX CTOJIaX, Ha SK3aMeHe
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(GU3NIECKUX TPOIECCOB, ¢ KOTOPBHIMH BO3-
HHUKACT HCO6XO,III/IMOCTB CTAJIKUBAaThCA B
npodeccroHanbHOM cdepe;

- YMGHI/IC FeHepI/IpOBaTB nacu u OHpeI[eJISITB
CpCacTBa, HCO6XOIII/IMBIC A uX pcain3a-
uu;

HaOJII0/IeHNE U OLIEHKA B X0/1€ Pa0OTHI Hal
KOHCIICKTOM M BBIIIOJIHCHHUEM [IPAKTHUYC-
CKUX U Ta0OPATOPHBIX 3aHITHIA,

OIIEHKA TpHU paboTe HaJl KOHCIEKTOM, WH-
JAUBUAYAJIbHBIM 3aJaHUCM

- WCIOJIb30BATh Pa3JINYHbIE UCTOYHUKH IS
nostyueHus: Gpuznyeckoil MHpopmanuu, yme-
HHE OLIEHUTH €€ JOCTOBEPHOCTD;

HaOJII0/IeHNE U OIEHKA B X0/1¢ paboThl HAJ
KOHCIICKTOM H BBIIIOJIHCHHUEM [IPAKTHUYC-
CKUX W JTaOOPATOPHBIX 3aHITHIA,

OIIEHKA TpU paboTe HaJl KOHCIEKTOM, WH-
JUBUAYAJIbHBIM 3aJaHUCM

- aHAJIM3UPOBAThH U MPEACTABIATH UHPOpPMa-
LU0 B PA3JIMYHBIX BUAAX;

OIICHKA TIPH CO3JIaHWH TPE3EHTALNH, CO-
oOmIeHNH, JOKIaI0B, Ha DK3aMEHE OIlEeHKa
IpH TIPOBEpPKE NPE3CHTAINH, PEIEeH3UPO-
BaHWW TEKCTOB JIOKJIAJIOB K HAYIHBIM
KOH(pEepeHIHsIM, OIleHKa JOKIaJ0oB  Ha
HAyIHBIX KOHPEPEHITUIX.

- nyOJIMYHO  TPEACTABIATH PE3yJbTaThl
COOCTBEHHOTO HCCJICJOBAHUS, BECTH JHC-
KyCCHUM, OOCTYIIHO M TapMOHUYHO codeTas
coJiep>kaHue U (POpPMBI TIPEJICTABISIEMON WH-
dhopmaruu.

OIICHKA TPH CO3JaHWUU IPE3CHTAIUH, CO-
0OIIeHWH, JOKIAJI0B, Ha DK3aMEHE OIICHKA
IpH TIPOBEpPKE NPE3CHTAINH, PEIEeH3UPO-
BaHWU TEKCTOB JOKIAJOB K HAy4YHBIM
KOH(pepeHIMsIM, OlleHKa JOKJIaJ0B  Ha
HAy4YHBIX KOHQEPEHIUSIX.

[IpenmeTtHbIE

- c(hopMUPOBAaHHOCTH MPEACTABICHUN O PO-
T1 U Mecte U3NKKA B COBPEMEHHOW Hayd-
HOM KapTHHE MHPA; MIOHUMaHUE PU3HIECCKOU
CYIIHOCTH HaOogaeMbIX BO Bcenennoi
SIBJICHUH; TIOHMMaHue poiu (Gpu3uku B ¢op-
MHUPOBAaHUU KPyroszopa W (yHKIIMOHATBHOU
IPAMOTHOCTH Ye€JIOBEKa JIJISl PEIICHUs MpaK-
THYECKUX 3a7a4;

HAOIOJICHHEe U OLlEHKa MpU MPOBEACHUU
YCTHOTO ONPOCa, TECTOBBIX, KOHTPOJIbHBIX
paboT, sK3aMeHa HaOJIOJeHHE U OIICHKA B
xoJie paboThl HaJ BBHINOJHEHHEM IPAaKTHU-
YECKUX U JabOPaTOPHBIX 3aHATUN

- BJIQJICHHE OCHOBOTIOJIAraroIuMu (uzude-
CKMMH TMOHSTUSAMH, 3aKOHOMEPHOCTSAMHU, 3a-
KOHAMHM U TEOPUSMH; YBEPEHHOE IMOJIb30Ba-
HUE (DU3UYECKON TEPMHUHOJIOTHUEH UM CHMBO-
JIMKOIA;

HaOJIFO/ICHUE M OIICHKA TNPU MPOBEIACHUU
YCTHOTO OTIPOCA, TECTOBBIX, KOHTPOJBHBIX
paboT, sK3amMeHa

- BJIaJICHUE OCHOBHBIMU METOJJAMU HAy4HOT'O
MO3HAHUS, UCHOJNb3YyeMBbIMU B  (U3HKE:
HaOJr0/IeHNe, ONUCAaHNe, U3MEepeHHe, IKCIIe-
PUMEHT; yMeHHsI 00pabaThIBaTh Pe3yibTaThl
U3MEpEeHuH, OOHApPY)KMUBATh 3aBHCHUMOCTh
MeXJly (U3NYECKUMHU BeTUYMHAMH, OObsiC-
HATh MOJyY€HHBIE PE3yJbTaThl U JeNaTh BbI-
BOJIbI;

OICHKA ITpU ITPOBCPKE 3aIlIOJIHCHHBIX Ta0-
JIU1 B pa60‘{I/IX TeTpagiax I J1a6opaT0p—
HBIX W TPAKTHYCCKHUX 3aH5ITPII>i, npoBeEac-
HUU TECTUPOBAHUA

- c¢(hOpMUPOBAHHOCTb yYMEHHs pemaTb (u-
3UUYECKUE 33]1aUH;

OLICHKA IpHU MPOBCPKE 3allOJIHCHHBIX Ta0-
JIU1 B pa6oq1/1x TCTpAIdX IJIs na6opaTop-
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HbIX M TPAKTUYCCKHUX 33.H$ITPII>1, poBCaAcC-
HUUN TCCTUPOBAHUA

- c(hOpPMHUPOBAHHOCTh YMEHHS MPHUMEHATh
MOJIy4CHHBIE 3HAHUS JUIsI OOBSCHEHUS YCIIO-
BUH TNpOTEKaHUs (U3NYECKUX SIBJICHUN B
NpUpoOJe W I IPUHATHS TNPAKTUYECKUX
pELICHUI B TOBCEHEBHOW KHU3HU;

OIICHKA IPY MPOBEICHUH YCTHOTO OTIPOCa,
9K3aMEHa, TMPOBEPKHU pabouux TeTpajei,
TeTpajel i 1ab0paTOPHBIX M MpPaKTHYE-
CKHMX 3aHATHI

- cpOpMUPOBAHHOCTH COOCTBECHHOU TIO3HUIHH
[0 OTHOIICHUIO K (u3mdeckorr wHpOpMa-
LIUU, TIOJTy9aeMOM U3 Pa3HbIX UCTOYHHUKOB.

OIICHKa IPU IPOBEJEHUHM YCTHOTO OIpOca,
9K3aMEHa, TPOBEPKH pabodux TeTpajei,
TeTpajeil /i 1abopaTOPHBIX U IpaKTUYe-
CKHMX 3aHATUHI
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[Tpunoxxenue A - [lnanupyemble JIMYHOCTHBIE PE3YJIbTAThI

Koa JHYHOCTHBIX pe-
3yJbTAaTOB peajin3aluu
nporpamMmbl BoCniurTa-
HHUA

JIMYHOCTHBIE pe3yJbTaThbl
peajim3alluu nporpaMmmbl BOCIIMTAHUSA

JP 1

Oco3Haronmii ceds rpaXJaHHHOM U 3allIUTHUKOM BEIMKOW CTPaHbI

JIP 2

[IposBiArOIMNI AKTUBHYIO TPAXIAHCKYIO ITO3ULUIO, JEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh MPUHLMIIAM YECTHOCTH, NOPAJIOYHOCTH, OTKPBITOCTH,
SKOHOMHYECKH aKTHBHBIM U yJaCTBYIOIIUN B CTYyIEHYECKOM U TEPPHUTO-
pPHATBHOM CAaMOYIIPABICHUHU, B TOM 4YHCIIE HA YCIOBHUSIX JOOPOBOJIbYE-
CTBAa, IIPOJYKTUBHO B3aMMOJCHCTBYIOIIUN M YYAaCTBYIOIIUMN B J€ATEIb-
HOCTH OOIIIECTBEHHBIX OpraHu3alui

JIP 3

CoOmrogaroniuiit HOpMBI IPABOTIOPSIIKA, CIEAYIOMINN UeanaM Tpak/1aH-
cKoro ooOuiecTBa, obecriedeHusi 0€30MacHOCTH, MPaB U CBOOOJ rpa)KaaH
Poccun. JlosuibHBIM K yCTAaHOBKaM M IPOSIBICHUSAM IIPEICTaBUTENIECH
CyOKyNIbTYp, OTJIMYAIOUINI UX OT IPYNI C JAECTPYKTUBHBIM U JI€BUAHT-
HBbIM TIOBeJIeHHuEM. J[eMOHCTPUPYIOIINI HENpUATHE U Mpeaynpexaaro-
UM COIMAILHO OMAaCHOE MOBEACHUE OKPYKAIOIINX

JIP 4

[IposiBrArOIINI M AEMOHCTPUPYIOIINNA YBAKEHHE K JIIOJIAM TPyAd, 0CO-
3HAIONTUI IEHHOCTh COOCTBEHHOTO Tpyna. Ctpemsiuiics Kk GopMUpoBa-
HUIO B CETEBOU cpejie TMUYHOCTHO M NMPOPECCHOHATBHOTO KOHCTPYKTHB-
HOTO «ITU(POBOTO CIICIA

JP 7

Oco3Haroumii NPUOPUTETHYIO LIEHHOCTh JINYHOCTU YEJIOBEKa; yBaXaro-
Uil COOCTBEHHYIO M YYXYI0 YHUKAJIbHOCTb B PA3JIMYHBIX CUTYaIUX,
BO Bcex (hopmax M BUAAX JIEATEIbHOCTH.

JIP 9

Colmromaronuii 1 mpomaraHIupyoIui paBuia 310pOBOro u de3ormnac-
HOTO 00pa3a >KM3HH, CIOPTa; Mpeaynpexaalouuil 1100 Mpeo1oieBaro-
Ml 3aBUCHMOCTH OT aJKOroJis, Tabaka, MCHUXOAKTHUBHBIX BEIIECTB,
azapTHBIX Urp U T.1. COXpaHAIONMNA TICUXO0JIOTHYECKYI0 YCTOMYUBOCTD B
CUTYaTHUBHO CIJIOKHBIX WJIM CTPEMHUTEIHHO MEHSIONIUXCSA CUTYaLUIX

JIP 10

3a00TAmuUicS O 3aIUTe OKpYXKalolehd cpeapl, COOCTBEHHONW U Uy)KOU
0€301acHOCTH, B TOM YHUCIIEe IIU(PPOBOI
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5 JINCT BHECEHU S U3SMEHEHUM 1 JIOTIOJTHEHWM, BHECEHHBIX B
PABOUVIO ITPOI'PAMMY JUCHUITIMHBI

No | Jlara BHecenust | Ne crpanuinpsl | Jlo BHecenust uamenenuii | Ilocie BHECEHUSI N3MEHEHUS
W3MECHEHU N

1 01.12.2022 17 OTtcyrcTBOBANIN BHecenbl npunoxxenuem A

2

3

18




