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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

C0O0.01.06 «DPuznka»

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBbI

Pabouast mporpaMma JUCHUIUIMHBI SBJSIETCS YacThIO MPOTPaMMBI MOJATOTOBKH CHELUAIH-
cToB cpeanero 3seHa B cooTBeTcTBUM ¢ PI'OC no cnenmansHoct CIIO  35.02.05 Arponomus,
HAIpaBJICHHOCTh ATPOHOMHUS.

1.2. MecTo y4eOHOH AMCUUILIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH CIENMAJTHCTOB
cpenHero 3BeHa: /luctumiuna sBisercs 6a3oBoit (maaexc COO.01) u OTHOCUTCS K TpyIine o01e-
00pa3oBaTeNbHBIX YIEOHBIX AUCIUILUIMH CpeaHEro npodeccuoHanbpHoro oopasosanus (uuaekc CO).

1.3. leau u 3a1aum y4eOHOM TMCHHUIUVIMHBI — TPEOOBAHNUS K Pe3yJibTATAM OCBOEHHS y4eOHOI
AUCHMIIMHBI:

B PE3yiabTaTe OCBOCHU AUCHUIIJIMHBL 06yqa}om1/117lc>1 JOJIDKCH 3HATh.

c(hOPMUPOBAHHOCTH TMPEACTABICHUI O POJIM U MecTe (PU3UKH B COBPEMEHHON Hay4HOW KapTHHE
MHpa, O CUCTeMOOOpa3ymoIel posid (PU3NKU B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U COBpE-
MEHHBIX TEXHOJIOTHI, O BKJIQJIEC POCCUUCKHUX U 3apyOC)KHBIX YUCHBIX-(PU3UKOB B Pa3BUTHC HAYKU;
(bU3MYECKYIO CYIIHOCTh HAOIIOAAeMbIX SBICHHM MHUKPOMHUPA, MAaKpOMHpa U Meramupa; poiu (u-
3UKU B (DOPMHUPOBAHUH KPYro3opa U QyHKIIMOHATLHOW rPAMOTHOCTH YEJIOBEKA JIUISl PEIICHUS TPaK-
TUYECKUX 3a/1a4;

B pe3ynbraTe 0ocBOEHUS TUCHUIUIMHBI 00yUYaIOUIUIICS TOJKEH YMETh:
- pacmo3HaBaTh GU3NIECKHE SIBIEHUS (TTPOIECCH) U OOBICHITH UX Ha OCHOBE M3YYCHHBIX 3aKOHOB;

- BJIaACTh OCHOBOIIOJAraroImuMnu (1)I/I3I/I‘I€CKI/IMI/I TMOHATHUAMHA W BECIMYUHAMH, XapaKTCPU3YIOIMUMU (I)I/ISI/I‘IG—
CKHEC IIPOLECChI;

- BJIa/IeTh 3aKOHOMEPHOCTSMHM, 3aKOHAMU U TeopusMHU (3akoH BcemupHoro tarotenus, I, II u III 3axons!
HeroToHa, 3aK0H COXpaHEHUSI MEXaHUUYECKON SHEPTHH, 3aKOH COXPaHEHUs NMITYJIbCa, MIPHHLIMUI CYIEepHO3H-
WU CWJI, IPUHIUI PaBHONPAaBHOCTH MHEPLUUAIBHBIX CUCTEM OTCUETA; MOJIEKYISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOEHMS BEIIECTBA, Fa30BBIC 3aKOHBI, MIEPBBIM 3aKOH TEPMOAMHAMUKH; 3aKOH COXPaHEHUS IEKTPUIECKOTO
3apsza, 3akoH Kynona, 3akoH Oma ais y4acTka 1enu, 3akoH OMa JUIsl TOJTHOW IEKTPHUYECKON [eTH, 3aKOH
Jbxoyns - JleHna, 3aK0H 3JIEKTPOMarHUTHON MHAYKIIMH, 3aKOH COXPaHEHUs DHEPTHH, 3aKOH MPSIMOIMHENHO-
TO PaclpOCTPaHEHUs CBETA, 3aKOH OTPAXKEHHsI CBETA, 3aKOH NPEOMIICHHUS CBETA; 3aKOH COXPAaHEHMsI SHEP-
THH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUS 2JIEKTPUUYECKOTO 3apsAa, 3aKOH COXPaHEHHUsI MacCOBO-
0 4ucIIa, ocTyaarsl bopa, 3aKkoH pajinoakTUBHOIO pacnaja);

- YBEPCHHO HCIIOJIB30BATh 3aKOHBI U 3dKOHOMCPHOCTH ITPHU aHAJIN3C (I)I/IBI/I‘{€CKPIX SIBJICHUH 1 IpoLeCCOB;
- YUUTBIBATH I'PAHUIIBI IPUMCHCHUA U3YUCHHBIX (I)I/I3I/I‘ICCKI/IX MO,I[GJ'IGﬁ;

- MIPOBOJUTH TPSIMbIE M KOCBEHHBIE W3MepeHHs (GU3NYECKUX BEIWYWH, BHIOMpAst ONTUMAIBHBIN CIOCO0 H3-
MEpEHUS U UCIOJb3Ysl U3BECTHBIE METO/BI OLICHKU MOIPEIIHOCTEN U3MEPEHUMH, UCCIIEI0BAaTh 3aBUCHUMOCTEMN
(hM3UYECKUX BEIMYUH C NCTIOJIB30BAHUEM MPSIMBIX N3MEPEHHI;

- 00BSICHATH IMOJIY4YCHHEBIC PE3YJIbTAaThbl, UCIIOJIb3YA (1)I/I3I/IT-IGCKI/IC TEOPHHU, 3aKOHBI U ITOHATHUA, U I€JIaTh BbBIBO-
AbL;

-co0II01aTh TpaBuiIa 0€30MaCHOTO TPY/Ia MPH MPOBECHUH UCCIICIOBAaHHUA B paMKaX Y4eOHOTO SKCIIEPUMEH-
Ta ¥ y4eOHO-HUCCIICIOBATEIbCKOM JAEATEIBHOCTH C UCIOIb30BAaHHEM HIHU(PPOBBIX U3MEPUTEIBHBIX YCTPONCTR,
1 1a060paTopHOTO 000PYIOBAHUS;



- peuiatb paCuCTHBIC 3aa4u C SABHO SaﬂaHHOﬁ (1)I/I3I/IIICCKOI>’I MOZCJIbIO, UCTIOJIb3YH (1)I/I3I/I‘I€CKI/IG 3aKOHBbI 1
MPUHIIAIIBI;

- IPUMEHSATH MOJy4YEHHbIC 3HAHUA 1JI1 OOBSICHEHUs YCIOBUM MpOTeKaHUs (PU3NUYECKUX SIBICHUH B
NPUPOJIE U VIS PUHATHS MPAKTHUYECKUX PELICHUH B TOBCEIHEBHOM JKU3HU JUIs o0ecrieyeHus 0e3-
OIIACHOCTH IPH 00pallieHUH ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBaMU, COXPAHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKaIOIIeH cpere;

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUIbI Y4eOHO# padoThl

Buna yueOHoii padoThl Oo0bem
4yacos
2025r1.H.
MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 78
OO6s3arenbHas ayaquTopHas yueOHast Harpy3ka (BCero) 78
B TOM YHCJIE:
JICKITUH 39
MPAKTHYCCKHUE 3aHATUS 39
KonTtpous
[TpomesxyTouHas arrectanus B popme 3auem u
op.




2. TemaTtuyeckuii njaaH u cogep:xkanue gucuuiuinabl CO0.01.06 «Pusnka»

O0bem
Hanvenonaune | COLSPAMIC yueOnoLo waepuats, aadopatopivie patorut p upuicscciue sauss, | acan’ | Vpone
pa3aesioB U TeM Der ) 2025- OCBOECHHUS
per I.H.
1 Z
Pasznea 1 MexaHuka
Copneprxanue yueOHOTO (JIEKIIMOHHOT0) MaTepualia
Kg;e?ﬁ‘ai-y}xa 1 | Mexanuueckoe apmxenue. [lepememenue. I1yts. Ckopocts. PaBHOMEpHOE MpsIMOSIMHENHOE Z 1,2
NBUXKEHME. Y cKopeHue. PaBHonepeMeHHOE IpsMOIMHEHHoe 1BuKeHue. CBoOOIHOE MaJieHue
JIBu>keHue Tena, OpOIIeHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHUE 110 OKPYKHO-
ctu. PaBHOMEpHOE JBIKEHUE TI0 OKPYKHOCTH.
IIpakTnueckoe 3ansaTue Nel Pemenne 3anay no tTeme «KnHemaTuka u JMHaAMUKa 4
Tema 1.2 C
. oJiep)kaHue y4yeOHOro (JIEKIIMOHHOT0) MaTepuaia
3aKoHbI Mexa- ACP Uyq (exn ) P _ _ v
nuku Herorona | 2 | Ilepseiii 3akon Hetorona. Cuita. Macca. Mmiynbe. Bropoit 3akoH Herotona. OCHOBHOM 3aKOH
kyaccuueckoi gpusuku. Tperuit 3akoH HeloToHa. 3akoH BcemupHoro Tsarotenus. Bec. Heeco-
MocTh. ['paBuTanmonHoe none. Bec. Crioco6s! n3mepenust Maccsl Te. Cuiibl B MexaHuke. CHiTbl
B IIPUPOJIE: YIIPYTOCTh, TPEHHUE, CHIIA TSKECTH.
3 | 3akoH coxpaHeHMs uMnyjbca PeaktuBHOe nBrxkeHune. Pabora. MomHocTs. DHeprus. 3aKoH co- 2
XpaHEHUs1 MEXaHNYECKOW dHepruu. [IpuMeHeHne 3aKk0HOB COXpaHEHMUS
IpakTuyeckoe 3anaTue Ne2 Pemenue 3anau no teme «/3ydeHne 3akOHOB COXPaHEHUSI 4
Paznes 2 OCHOBBI MOJICKYJISIPHON (PM3UKH U TEPMOIMHAMUKH
Tema 2.1 Conepxanue yueOHOTO (JIKIIMOHHOTO) MaTepuaa
OcHoBBI MoOJI€E- 75
Kkyaspuo —ku- | 4 | OcHoBHble nonoxenus MKT. OnpsiTHOe 060cHOBaHKE 0CHOBHOTO nonokeHuss MKT. Mexmo- 1
HETHYEeCKOM Teo- o .
pun. Mean- JEeKyJIsspHOE B3aumoeiicTBue Mneanbublii ra3. [laBnenne raza. OcHoBHoe ypaBHeHne MKT nis
HbIi1 ra3. U3o- ujeanbHOTro raza. Ypasaenue MenneneeBa-Knanelipona. M3onponeccs! 1 ux rpaduku.
NPOLECChI i
Ocﬂrf)%“:szé?’MO Copneprxanue yueOHOTo (JIEKIIMOHHOT'0) MaTepuasa Z
IlI/IHaMI/II?I/I 5 | U3menenue BHYTpEHHEW SHEPTHUH Ta3a MPH TEIJI0O0OMEHE W COBEpIICHUH padoThl. KomnuecTBo

ternoThl. [lepBoe Havano TepmoanHamMuku. Pabora rasa npu u3o0apHOM M3MEHEHHH 00BEMA.
DU3NYECKUN CMBIC YHUBEPCAIBHON Ta30BOM MOCTOSIHHOW. [IpruMeHeHne rnepBoro Havyaua Tep-

MOJWHAMHKHU K U30IIPOLCCCaM.




IMpakTnyeckoe 3ansaTue Ne3 Pemenue 3agad no reme «OCHOBBI TEPMOJUHAMUKI

Tema 2.4.
CaoiicTBa napos

Con

eprkaHre y4eOHOro (JISKIIMOHHOTO) MaTepHasa

[Tonsarue daspl BemecTBa. HackimeHHblil map u ero cBoiicTBa. Biaxknocts Bo3myxa. [Tpubopst
JUI OIIPENENICHUs BJIaXHOCTU Bo3fyxa. Kunenwe. Oryero 3aBHCHT TemIepaTypa KHIICHUS.
Kputnueckoe cocrosiHue BemiectBa. [loBepxHocTHOe HaTskeHue. CmaunmBanue. Kanwisap-

HOCTB. KaHI/IJ'IJIHprIe SIBJICHUA B IIPUPOIC, 6LITy, TCXHHKC.

Pa3zgen 3

DJIeKTPOAMHAMUKA

Tema 3.1
DJleKTpHYecKoe
noJje

Con

ep>kaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuaa

7

SBneHue AeKTpU3aunu Te. DJISKTPUUISCKUN 3apsia. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kyrona.
DnexTpuueckas MocTosHHasd. [{uanekrpuyeckas NpOHULAEMOCTh cpenbl. J(U3IeKTpuKku. Diek-
TPUYECKOE TOJIe U ero HanpsokE€HHOCTh. [Ipuammn cymeprio3uiuu nonei. ['paduueckoe m300-
paxenue nojei. Pabora, coBepiaemas cuiaMu 1oJis 1O MepeMelieHuto 3apsiaa. [lotenuan u
Pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTU. CBsI3b MEXy HAMPSKEHHOCTHIO U
Pa3HOCTHIO MOTEHIHANOB. [I[pOBOHUKH B SIEKTPUUYECKOM Mosie. JMIIEKTPUKU B DIEKTpUYE-
CKOM TIOJI€.

OnektpoémkocTh. Konaencarop. CoelMHEHNsT KOHAEHCATOPOB. DHEPTHsl ANEKTPUUECKOTO MO
3apsHKEHHOI0 KOHAEHCaTopa

IIpakTnyeckoe 3anaTne Ne4 Penienue 3a1ad no teMe «NEKTPUUECKUN TOK U TPOBOJHUKN

Tema 3.2
3aKOHBI OCTO-

SAAHHOI'O TOKA

Con

epkaHue y4eOHOTo (JIEKLIHOHHOI0) MaTepuaa

@u3nYecKrue OCHOBBI IPOBOAUMOCTH MeTasuloB. IlocTosIHHBIN 2n1ekTprudeckuil Tok. Cuna n
IUIOTHOCTD TOKA. Y CJIOBHSI BOSHUKHOBEHMSI d1ekTpuueckoro Toka. 3/1C. 3akonsl Oma. Conpo-
THUBJIEHUE — KaK JJIEKTPUUECKAsl XapaKTEPUCTUKA MPOBOIHUKA. 3aBUCUMOCTb COITPOTUBIICHUS
MIPOBOJHMKA OT TemnepaTypsl. [loHsTHE O CBEpXTPOBOAUMOCTH

[TocnenoBarensHOE, MapayIeIbBHOE U CMEIIAHHOE COeMHEHne moTpedureneit. Pabora n momi-
HOCTb MOCTOSIHHOTO TOKa. 3akoH Jlkoynsa-Jlenua. TermnoBsie neiicTBUs TOKa

IIpakTuyeckoe 3anaTue Ne 5 Pemenne 3a71a4 1o teme «3aKOHbBI IOCTOSIHHOT'O TOKa)

Tema 3.3.

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuaia




DJekTpuyeckuii | 9 | DinexTpuyeckwii TOK B MeTayUlax. DJIEKTPOHHBIM Ta3. PaboTa BhIXoma. DIEKTPHUUECKUE TOK
TOK B B AJIEKTposuTax. JnekTponu3. 3akoHsl Dapanes. [IpuMmeHeHne 31€KTpoian3a B TEXHHKE.
Pagggn‘g;‘.’” DneKTpuuecKuid TOK B razax u Bakyyme. Monuzauus rasza. Bunel rasoBbix paspsaos. Ilo- Z
HATHE O Iuia3Me. CBOMCTBAa M NPUMEHEHHUE SJIEKTPOHHBIX ITYYKOB.
OneKkTpudeckuil TOK B HOJIyHpoBojgHUKaX. COOCTBEHHAs MPOBOJUMOCTD MOJIYIIPOBOJAHUKOB. 2
[TomynpoBOIHUKOBBIE IPUOOPHI.
Tema 3.4 Coneprkanrie y4eOHOro (JIEKIIMOHHOTO) MaTepuasa Z
MaruuTnoe n0- 10 [ Orgppitie MarHuTHOro 1m0/sl. [IOCTOAHHbIE MATHATEL M MArHUTHOE M0JE 3eMIIH. BUXPEBOH Xa- 9
Jae. paKTep MarHUTHOrO nojs. MaruuTHast MOCTOsiHHas. MarHuTHasi MpOHUIIAEMOCTh cpefbl. ['pa-
¢duueckoe U300pakeHUEe MArHUTHBIX NoJed. MarHuTHbIE 10JIs IPSAMOJUHEHHOTO IPOBOJAHUKA C
TOKOM, KPYIOBOIO TOKa M cojieHouJa. MarHuTHas uMHAyKUUs B3aumoneiictBue TokoB. [leii-
CTBME MarHUTHOT'O TOJISI HA POBOJAHUK C TOKOM. 3aKoH Amrepa. MarHUTHBIN MOTOK.
Pabota mo nepemenieHno MpoBOAHNKA C TOKOM B MArHUTHOM T11oJie. J{eficTBe MarHUTHOTO TI0- Z
71 Ha nBroKymuiics 3apsna. Cuna Jlopenna. J[BrkeHue 3apsKE€HHON YacTHUIBl B MAarHUTHBIX U
ANEKTPUYECKUX TMOJISIX
IIpakTnyeckoe 3anaTne Ne6 Pemenne 3ana4 no teme «MarHuTHOE MOJIE» 2,9
Pasnen 4 Kose6anus u BOIHBI.
Mg{g}‘lg '—‘I‘éilﬂ/l ConepxaHue yaeOHOTO MaTepuala '
KoJIeOaHus 1 | KonebarenbHoe nBmxkeHue. ['apMoOHUYECKre KOJIEOAHUS U UX XapaKTePUCTUKU. JIMHEWHbIe Me- Z
XaHWYecKHe KosebarenbHble cucTeMbl. [IpeBpalienue sHepruu npu Kojae0aTeIbHOM JABHKEHHH.
Pacmipoctpanenue konebaHuil B ynpyrou cpese.
IIpakTunuyeckoe 3ansitue Nel Pemenne 3aau Ha TeMy «MexaHu4ecKkne KoJeOaHUs U BOJIHBDY 4
ynpg?ﬁg :bznm,l CopepxaHue yaeOHOT0o MaTepuaa '
2 | [Nomepeunsle ¥ MPOIOTBHBIC BOTHBI. XapaKTepUCTHKH BOIHBI. MHTEpdepennuns BomH. [TonsTre Z
0 mudpakuy BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE
Tema 4.3 Copneprxanue yueOHOro MaTepuaa




OaekTpomar- |3 | DIEKTPOMAarHUTHOE MOJI€ U €r0 pacIpOCTPaHEHUE B MPOCTPAHCTBE B BUAE AIIEKTPOMArHUTHBIX Z
HUTHBbIE BOJIHBI BOJIH. OTKPBITHINA KOJIeOaTeIbHBIN KOHTYP KaK UCTOUYHHUK AJIEKTPOMArHUTHBIX BOJH. CBOiCTBa
AJIEKTPOMAarHUTHBIX BOJIH. DHEPIHUs 3JIEKTPOMArHUTHOTO 1ojs. du3nueckre OCHOBBI PalOCBs-
3.
IIpakTuyeckoe 3ansaTue Ne2 Pemenue 3aad Ha TeMy «YNPYrue U 3JIEKTPOMAarHUTHBIE BOJI- 4
HBI»
Pa3znen 5 OnTnka
Tema 5.1 CopepxaHue yaeOHOT0 MaTepuaa
IIpupona ceera. — — — v,
4 | DnexTpOMarHMTHas MpUpo/ia CBeTa. 3aBUCUMOCTb MEXAY JJIMHOM CBETOBOM BOJIHBI M 4YaCTOTOMN
ANEKTPOMAarHuTHBIX Kosiebanuii CkopocTh cBeta. CBeToBOM MOTOK. OCBEIIEHHOCTh. 3aKOHbI
oceméHHocTU. [Ipunnun ['tolireHca. 3akoHbI OTpaXkeHus cBeTa. 3aKoHbI npenomiieHus. [loma-
HOE OTpaKEHUE CBETA.
IIpakTuyeckoe 3ansiTue Ne3 Pemienue 3anau Ha temy «Dotomerpus. ['eomerpruueckast onTu- Z
Kay
TemaS.2 | Copepxanne yaeGHOro MaTeprana
BoJinoBrbIe cBoOii- v
CTBa CBeTA. 5 | KorepeHTHOCTH 1 MOHOXpOMaTUUHOCTb. VIHTEepdepeHius cBeTa, ee NpOosBICHUS B MPUPOJAE U
npuMeHeHue B TexHuke. Judpakuus cera. J(udpakuus cBera Ha MIETU B MapaUIeNbHBIX Y-
yax./{ucnepcus cera. Paznoxenue Genoro csera npusmoii Lsera ten. Buasl criektpoB. Criek-
TpaJbHBINM aHAIIU3.
Pa3nen 6 OCHOBBI CTIENHATBLHO TEOPHH OTHOCUTEIbHOCTH
Tema 6.1 CopepxaHue yaeOHOT0o MaTepuaa
OcHOBBI crienu- _ _ v
aJILHOW Teopuu NHBaprnaHTHOCTH MOIYJSI CKOPOCTH cBeTa B Bakyyme. [locTynarsl DitHmrelHa. [IpoctpancTBo
OTHOCIC’[TT;‘]"’HO' 5 U BpeMsl CIeHUAIbHOM TEOpHH OTHOCUTENBbHOCTU. CBSI3b MacChl U PHEPTUU CBOOOHOM YacTH-
1(bl. DHEPIHUsl TOKOSI.
IIpakTnueckoe 3ansaTue Ne 4 Pemenue 3anad Ha TeMy «OCHOBBI TEOPUH OTHOCUTEIIBHOCTH Z
Pasnen 7 DJ1eMeHTbI KBAHTOBOI (pU3UKH
Tema7.1 Copnepxanue yueOHOro MaTepuana




KBanroBasi on- | 7 | TerioBoe wu3mydeHue. PacrpeneneHue »HEPTUM B CHEKTpe aOCONIOTHO YEPHOrO Tela.
THKA KBanrtoBas rumore3za [lnanka. ®@ortonsl. BHemnuii ¢dorosnexrpuueckuii 3¢ ¢dexr. Buyrpen-
HU (HoTOdPPeKT
IMpakTnyeckoe 3ansiTue Ne 5 Pemenue 3agad Ha Temy «KBaHTOBas onTuka 4
Tema7.2 Copepxanne yueOHOro (JIEKIIMOHHOT0) MaTepHana
®usuka aroma |8 | Pa3BuTHe B3MVISI0B HA CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTHU B ATOMHBIX CIIEKTpax BOJOPO- 2
na. Slnepuas monens atoma. OnbiTel 3. Pesepdopaa.
Mopens aroma Bogopoaa no H.bopy. I'mmoresa me bpoiins. CooTHomeHre HeOnpeaenén- 2
Hoctel [eiizenOepra. KBaHTOBBIE TEHEPATOPHI.
Tema7.3 Copepxanue yueOHOTo (JIEKIIMOHHOT0) MaTepHana
®usuka atoM- | 9 | DKCHepUMEHTAIbHBIE METObl PETUCTPALIMU 3apsHKEHHBIX YacTull. EcTecTBeHHas paJuOaKTHB- 2
HOrO siipa HOCTb U €€ BHUJIbl. 3aKOH PaJu0aKTHUBHOTrO pacraja. buonornueckoe aeiicTBre paanoakTUBHBIX
n3nydeHnid. CocraBa TOMHBIX siiep. OTKpBITHE O3UTPOHA M HEHTPOHA.
2
Snepubie cunbl. JledekT Macchl. DHEPTUs CBA3M aTOMHBIX sifiep. BUIBI KOCMUYECKOTO H3yYe-
Hus. [loriomnienne KOCMUYECKOT0 U3ITy4eHHs B 3eMHOU aTMocdepe. AHTHYACTHIIBI.
IIpakTuueckoe 3ansaTue Ne6 Permenne 3anad Ha Temy «Du3nKa aTOMHOTO siApay 2
Kontpouas: 3auer, ap.
Bcero: 78




3. YCJIOBUS PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanuzarus yueOHOM TUCIMIUIMHBI TPEOYyeT HAIMYKS KaOMHETa (PU3HKU:

- YyeOHas ayaurtopust Ne 7711 npoBefeHUs] y4eOHBIX 3aHSATHM, BBIIOJIHEHHUS KypCOBOTO
npoekTa (paboThl), B TOM 4YMCJE TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIEro KOH-
TPOJI ¥ IPOMEKYTOUHOM aTTeCTallK, OCHAIICHHAs CIIEIUAIN3UPOBaHHON Mebenbto (paboyee me-
CTO IpernoaaBaTes, CTONbI, CTYJNbs, ayIUTOPHAs JJOCKA).

TexHuueckue cpencTBa oOydeHUS: CIEMUATU3MPOBAHHOE yd4eOHOe 00OpyHOBaHHE - JUCK,
rpy3, MAJUIUMETPOBAsl JIMHEWKA, CEKyHJOMEphl, YCTAHOBKAa MAaTEMaTHYECKOr0 MasiTHUKA, yueOHO-
HarJsIHbIe TOCOOUs, 00ECTIEYNBAIOIINE TEMATHUECKUE HIUTIOCTPALIMY, COOTBETCTBYIOIINE pabounM
y4eOHBIM IIporpamMmam - mkadbl ¢ GU3nIeCKUMHU IprudopamMu (HarIsgHOE Tocooue)

- YueOHas aynuropus Ne 74 nist nmpoBeneHUs YUCOHBIX 3aHSATUH, BBIITOJHEHHS KYPCOBOTO
npoekTa (padoThl), B TOM YHCJE TPYNIOBBIX U MHIU-BUIYaJIbHBIX KOHCYJIbTALMH, TEKYIEro KOH-
TPOJISL ¥ IPOMEXKYTOUHOM aTTecTalliy, OCHAILEHHAs CIIelHaIN3upOBaHHON Mebenbio (pabouee me-
CTO TPENOaBAaTENsL, CTONbI, CTYJbsI, Ay JUTOPHAs JOCKA, MOMKA).

TexHuueckue cpencta o0ydeHHs:: HAOOP JAEMOHCTPALMOHHOTO 00OpyIOBaHUs (ayIqHO CU-
cTeMa, MPOEKIIMOHHBIN KpaH, MPOEKTOP, MePCO-HATBHBIN KOMITBIOTED), YIeOHO-HATIISATHBIE TIOCO-
Oust oOecrieunBaroOIINe TeMaTHYECKUE WILTIOCTPAIMK, COOTBETCTBYIOLIME PabouuM y4eOHBIM Ipo-
rpamMMaMm - rajuepest mopTpeToB PU3NKOB, My3el (HU3MUECKHX TPUOOPOB, BUPTYyaIbHAs J1ab0paTopus
(bu3uKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 or
16.03.2010 OO0 «tOxnas Codreepnas komnanus»; Office Standard 2013 JIunensus Ne 64009631
ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBoOOIHO pacmpocTpaHsieMoe MponpueTapHoe nporpaMmmHoe odecrneuenue; Google
Chrome CBoGomHo pacnpoctpansemoe 10, munen-3us freeware; Unreal Commander CBo6oaHO
pacnpoctpansiemoe 110, nuuensus freeware; Zoom Tapud bazossiit CB0O0AHO pacmpocTpaHsieMoe
I10, ZoomVideoCommunications, Inc; Skype CBob6oaHO pacmpocTpaHseMoe IpONpHUeTapHOe MPO-
rpammHoe oOecrieuenue; Dr.Web JloroBop Ne PI'A01140022 ot «16» SuBaps 2025 r. mexay
OI'bOY BO «lonckoit TAY» u OO0 «KKOMITAHUSA I'OHAJIb®y; 7-zip CBoboaHO pacmpo-
crpansemoe 110, GNU Lesser General Public License; Yandex Browser CBoOo1HO pacnpocTpaHsi-
emoe I10

3.2. UudopmanuonHoe odecniedeHne 00y4YeHust

Hcnonb3yer-
KonngecTBo 3Kx3eMm-

Ne Csl TIpH U3Y-

OcHOBHbBIE HCTOYHUKH IJISIPOB B OMOJIMOTEKE
n\n YCHHUHU Pa3-
/ ccpuika Ha DBC
JICTIOB
1 | Poraues, H. M. ®u3suka. Yuebnsiit kypc s | https://e.lanbook.co 1-7

cpeaHero npodeccruonaabHoro oopasosanus : | mM/book/403874
yuebHoe nocobue s crio / H. M. Poraues, O.
A. JleBuenko. — 3-e uzj., crep. — CaHKT-
[TerepOypr : Jlanb, 2024. — 312 ¢. — ISBN
978-5-507-49831-4. — TekcT : 3IEKTPOHHBIN
// JIaHb : 2JIEKTPOHHO-OUOINOTEYHASI CUCTEMA.
— URL: https://e.lanbook.com/book/403874.
— Pexxum pocTyma: 1y aBTOpH3. MOJIb30Ba-
TEJIEH.

2 | AkcenoBa, E. H. O6mias ¢usuka. Mexanuka | https://e.lanbook.c | 2,3,4,5
(rmaBbI Kypea) : yueOHoe rocodue yist cro / om/book/417869
E. H. AxcenoBa. — 2-¢ usn., crep. — CaHKT-



https://e.lanbook.com/book/403874

[TerepOypr : Jlanb, 2024. — 128 ¢. — ISBN
978-5-507-50307-0. — TekcT : 37IeKTPOHHBIIH
// JlaHb : 2IeKTPOHHO-OMOTMOTEUHAS CUCTE-
ma. — URL:
https://e.lanbook.com/book/417869. — Pe-
KM JIOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATEIICH. .

Axkcenosa, E. H. O0mas ¢usuka. Tepmoan-
HaMHKa U MOJICKYJIsipHast U3UKa (TIIaBbI
Kypca) : yaeObnoe nocodue amns cno / E. H.
AxcenoBa. — Cankt-IlerepOypr : Jlaub,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — TexkcT : anexTponHbIi // JIaHb : d5ek-
TpOHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148482 — Pe-
KUM JIOCTYTIA: JJIsSI aBTOPH3. TIOJIb30BATEIICH.

https://e.lanbook.c
om/book/148482

12,3,4,5

Mskumes, I'. 1. ®us3uka: 10-it knacc: 6a3o-
BbII U YIUIyOJIEHHBIA YPOBHU : y4eOHUK / .
5. Mskumes, b. b. byxosues, H. H. Corckuit
; mon penakuueit H. A. IlapdentheBoit. —
11-e u3n., crep. — Mockaa : IIpocBelienue,
2024. — 432 c¢. — ISBN 978-5-09-112178-0.
— TekcT : anekTpoHHbIi // JIaHb : 31eKTpOH-
HO-OnOnnoreyHas cuctema. — URL:
https://e.lanbook.com/book/408686— Pesxum
JIOCTyMA: JUIsl aBTOPU3. MOJIb30BATEIEH.

https://e.lanbook.c
om/book/408686

Msxkumies, I'. 1. ®usuka: 11-i knacc: 6a3o-
BbIN U YIUTyOJIEHHBIA yPOBHU : yueOHUK / .
S. Maxumes, b. b. byxosues, B. M. Hapy-
ruH ; oA penakuen H. A. [TapdenTbeBoil.
— 12-e u3x., ctep. — Mocksa : [Ipocere-
Hue, 2024. — 432 c. — ISBN 978-5-09-
112179-7. — TekcT : anmeKTpoHHbIH // JIaHb :
AJIEKTPOHHO-OMOIMOTEUHAs cCUCTEMA. —
URL.: https://e.lanbook.com/book/408689. —
Pexum noctyna: asst aBTOpU3. OJIb30BaTe-
Jei.

https://e.lanbook.c
om/book/408689

I[OHOJIHI/ITGJ'ILHLIC HCTOYHUKHU

KomuuecTBo dK3eM-
IUISIPOB B OMONIMOTEKE
/ ccpuika Ha DBC

Hcnomnb3y-
eTcs Ipu
U3y4YECHUU
pasneson

[TpakTHKyM IO peNICHHIO 3a/1a4 O0IIEero Kyp-
ca u3uku. MexaHuka : yueOHOe mocodue
s crio / H. T1. Kamamawkos, T. B. KoTeip-
no, C. JI. Kycros, I'. I'. Cniupun. — 2-e usn.,
crep. — Cankr-IlerepOypr : Jlans, 2024. —

https://e.lanbook.co
m/book/417887

12,3,4,5



https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482

292 c.— ISBN 978-5-507-50313-1. —
TekcT : 25eKTpoHHbIH // JIaHb : AIEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/417887— Pexum
JIOCTyMA: JJIsl aBTOPH3. TIOJIH30BATEIICH.

[TpakTHKyM 1O peuIeHuIo 3a7a4 Mo 0o1emMy
Kypey ¢usuku. Konebanus u Bomubl. OnTHKa
: yaeOHoe nocooue mis cro / H. I1. Kamam-
HukoB, H. M. KoxeBuukos, T. B. KoTsipio,
I'. I'. Cniupun. — Cankrt-IlerepOypr : Jlans,
2021. — 208 c. — ISBN 978-5-8114-6885-
0. — Texcr : anexkTpoHHbIH // JIaHb : 371eK-
TpOHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/153653. — Pe-
YKUM JIOCTYyTIA: JUIsl aBTOPU3. MOJIb30BATEICH.

12,3,4,57

https://e.lanbook.co

m/book/153653

Tpynos, I'. M. Obwmas ¢pusuka. Jononxu-
TeJIbHBIE MATEPUAJIBI ISl CAMOCTOSTEILHOM
paboTsl : yueOHOe mocodbue s crio / I'. M.
TpynoB. — Cankrt-IletepOypr : Jlans, 2020.
— 72 c.— ISBN 978-5-8114-5797-7. —
Tekcrt : anexTpoHHbIH // JlaHb : 37IEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/146680. — Pe-
KM JIOCTyNa: JJIsl aBTOPU3. MOJIb30BaTENCH.

https://e.lanbook.c | 1,2, 3, 4,
om/book/146680 6,7

AxkcenoBa, E. H. O6mas ¢uzuka. Inexrpu-
YeCTBO U MarHeTu3M (TJIaBbl Kypca) : yueo-
Hoe nocobue ansa CIIO / E. H. Akcenosa. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanb,
2024. — 112 c. — ISBN 978-5-507-51639-1.
— TexkcT : anekTpoHHbI // JIaHb : 31€KTPOH-
HO-OnOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/426257. — Pe-

JKUM JOCTyNa: Uil aBTOPHU3. MOJIb30BATEIIECH.

https://e.lanbook.c 2,3,4
om/book/426257

Ilepeyens HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHnoBaHue pecypca

Pe:xxum gocrty-
na

HayuHas snekTpoHHas 6M0anoTeKa

http://ebs.rgazu.ru

DO1epoccHiickas CeTh paclpoCTpaHEHUs PaBOBOM HH(POpMa-

1 «Koncynbrant [ rocy

p://www.consultant.ru

HaronanbHOe akKpeMTallMOHHOE areHTCTBO B cdhepe oOpa-

30BaHHuA

www.fepo.ru
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HaumeHoBaHue pecypca

Pexum gocry-
na

npo10BOIbCTBUS PocToBCKOM 001acTH

Odurmansablii caiit MUHHCTEpPCTBA CENBCKOTO X03siicTBa | http://www.don-agro.ru

OdurmansabIi opTai npasutenbcTBa PocroBekoit obmactu | http://www.donland.ru

Caiit u3natensctBa «IIpocBemenue» (pyopuka «®Pusuka») | http://www.prosv.ru

Caiit m3narensctBa Jlpoda (pydpuka «Duznkay) http: //www.drofa.ru

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMU:1
YYEBHOU JUCTIIUITJIMHBbI

KoHTposib 1 oLeHKa pe3yabTaTOB OCBOEHUS YYEOHOM AMCLMIIIMHBI OCYLIECTBIISIOTCS IIpe-
I10/1aBaTEJIEM B IPOLIECCE MTPOBEIEHUS NPAKTUUECKUX 3aHATUH, a TAK)KE BBINOJIHEHUSI 00YyYaroliu-

MUCA HHAUBHUAYAJIIbHBIX ITPOCKTOB.

Pe3yabTaTnl 00y4yeHust
(ocBOeHHbBIE YMEHHsl, YCBOCHHbIE 3HAHMA)

®opMbI U METObI KOHTPOJISI U OLI€H-
KH
pe3yJbTaTOB 00y4eHusI

B pe3ynbrare o0yueHus: 00y4yaroluics J0KEH:

3HATh.

c(OPMHPOBAHHOCTH TPEACTABICHUH O POJIK U Me-
cTe (PM3MKU B COBPEMEHHOM HAyYHOH KapTHHE MU-
pa, 0 CHCTEeMOOOPa3yIOIIeH POIu (PU3NKH B Pa3BH-
TUU €CTECTBEHHBIX HAayK, TEXHUKHU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIa/I€ POCCUNCKUX U 3apyOex HbIX
YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; (PU3HUECKYIO
CYLIHOCTb Ha0JII0JIa€MBbIX SIBJICHUM MUKPOMUpA,
MaKkpoOMHUpa U MEraMupa; poiu Gpu3uku B GopmMu-
pOBaHMM Kpyro3opa U GyHKIHMOHAIBHOW IPaMOTHO-
CTH Y€JIOBEKA JUIsl PEIIECHUS IPAKTUYECKUX 3aay;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HHE pacyeTHOM padoTskl, 1abopaTopHas pa-
6ota. [logroroBka u 3ammuTra pedepara. Ou-
3U4ECKUU JUKTaHT. TecTupoBaHue

YMETh!

pacro3HaBaTh QU3MUYECKHE SBICHUS (IPOLECCH) U 00b-
SICHSITh X HA OCHOBE M3YYEHHBIX 3aKOHOB;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHOU paboThI, JabopaTopHas pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3U4ECKUI JUKTaHT. TecTupoBaHue

BJIaJACTh OCHOBOIIOJIararOmmMu (I)I/ISI/I‘IGCKI/IMI/I IIOHATHA-
MH W BCJIWYHMHAMH, XAPAKTCPUIYHOIIHUMU (1)I/I3I/I"IGCKI/I€
IIPOLCCChI;

VYerHbii onpoc. Pemenne 3aaa4d. Beimonne-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [logroroska u 3amura pedepara. Ou-
3U4ECKUI JUKTaHT. TecTupoBaHue

BIIAJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH H TEOPHSIMHU
(3axoH Bcemuproro tarorenus, I, I u 11l 3akonsr Hero-
TOHA, 3aKOH COXPAaHEHHSI MEXaHUYECKON SHEPIHH, 3aKOH
COXPaHEHHUS UMIYJbCa, MPHHIUI CYMEPHO3MIIUUA CHJI,
MPUHIIMAIT PABHOIPABHOCTH HHEPIHAIBHBIX CHCTEM OT-
cdeTa; MOJEKYJSIPHO-KHHETUICCKYIO TEOPUIO CTPOCHIS
BEIIIECTBA, TA30BBIC 3aKOHBI, IEPBBIA 3aKOH TEPMOIUHA-
MHKH; 3aKOH COXpaHEHUS JJICKTPUUECKOTO 3apsiia, 3a-
koH Kynona, 3akon Oma /it ydacTka memnd, 3akoH Oma
JUISL TIOJTHOM AJIEKTpUYECKOW 1enu, 3akoH Jxoyns -

HeHua, 3aKOH BJICKTPOMaFHI/ITHOﬁ HWHAYKIUH, 3dKOH CO-

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HUE pacueTHOl paboThl, 1abopaTopHas pa-
6ota. [loaroroska u 3ammuTta pedepara. du-
3UYECKUH JUKTaHT. TecTupoBaHue



http://www.don-agro.ru/
http://www.donland.ru/

XpaHEHHs] SHEPIUU, 3aKOH MPSIMOJIMHEHHOTO paclpo-
CTpaHEHHUS CBETA, 3aKOH OTPaKCHHs CBETA, 3aKOH IIpe-
JIOMJICHHSI CBETA; 3aKOH COXpPAHEHHS OSHEPTUH, 3aKOH
COXpaHECHHUS] MMITYJIbCA, 3aKOH COXPAHEHHs DJICKTpHYe-
CKOTO 3aps/a, 3aKOH COXPaHEHUsI MaCCOBOI'0 YHCIIa, MO-
ctynatbl bopa, 3aKOH paHoaKTHBHOIO pacnazna);

YBEPEHHO HCIIOJIB30BaTh 3aKOHBI M 3aKOHOMEPHOCTH
MpH aHaKM3e (PU3MUECKUX SIBIICHUI U MPOIECCOB;

VYcerusiii onpoc. Pemenue 3aiayd. Beinosnxe-
HHUE pacuyeTHOH paboThI, TabopaTopHast pa-
6ora. [TogroroBka u 3amura pedepara. Ou-
3U4ECKUN OUKTaHT. TecTupoBaHue

YUUTHIBATh TPAHMIIBI MPUMCHEHUS M3YYCHHBIX (pu3mue-
CKHX MOJIETIeH;

VYcrubiit onpoc. Pemenue 3anayd. Beinosnxe-
HUE pacyeTHOU paboThl, TabopaTopHas pa-
6ora. [loarororka u 3amura pedepara. Ou-
3U4YEeCKUi JUKTAHT. TecTupoBanue

MPOBOJIUTH TIPSIMBIE M KOCBEHHBIC M3MEpeHUs (pu3mue-
CKUX BEJIMYWH, BEIOUPAst ONTUMAIILHBIA CIIOCO0 U3MEpe-
HUSI U UCIIOJNb3Yyd U3BECTHBIE METOAbI OLIEHKH IMOIpPEIl-
HOCTEW M3MEPEHHUH, UCCIICI0BATh 3aBHCUMOCTEH (hU3H-
YECKUX BEJIMYMH C HKCIIOJIb30BAHUEM IMPSAMBIX H3MEpe-
HUH;

2

VYcrubiii onpoc. Pemenue 3aiayd. Beinosnxe-
HUE pacyeTHOU paboThl, TabopaTropHas pa-
oora. [Toarororka u 3ammura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBaHue

OOBSICHATH TOJyYEHHBIE Pe3yJabTaThl, UCHONB3Ys (HU3H-
YECKHE TEOPHUHU, 3aKOHBI U TIOHATHUS, U ACJIaTh BBIBOABL;

VYcrabiii onpoc. Pemenue 3aiad. Beinosnxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
6ota. [logroroska u 3ammuTra pedepara. du-
3UYECKUN JUKTaHT. TecTupoBaHUE

pelaTh pacueTHbIe 3aJadd C SBHO 3aJaHHOW (usuye-
CKOW MOJIETIbIO, HWCTONIB3YsT (U3NYECKHUE 3aKOHBI H
MIPUHITUIIBL,

VYcrabiit onpoc. Pemenue 3aiad. Beinosxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
oora. [ToaroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

IPUMEHATh NOJY4YEeHHBbIE 3HAHUS Ui OObICHEHMS
YCIIOBUN NPOTEKaHUsl (GU3NYECKUX SIBICHUN B IpPHU-
pole W Ui NMPHUHATUS MPAKTHUYECKUX pEIleHHH B
MMOBCEAHEBHOMN KM3HU I oOecrieyenus Oe3omac-
HOCTH TpH 0OpallleHNuH ¢ OBITOBBIMU NMPUOOpaMU U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 370pO-
Bbs U COOJIIOJIEHHSI HOPM DKOJIOTHUECKOro IMOBejie-
HUs B OKpYKaroLen cpee;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-
6ora. [logroroska u 3amura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBaHue

Hmozoevlii Konmpons:

3auem,op
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