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Pabouas mporpamma AMCHUIIIMHBI pa3paboTaHa B COOTBETCTBUU C TpeOOBa-
HusiMU DeiepaabHOrO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa CPEIHETO
npodeccuonansuoro odpaszosanus (nanee I'OC CIIO), yTBepKAEeHHBIM MpUKa-
30M Munnpocsemenust Poccun ot 23 Hos6ps 2020 1. Ne 657 no cnenuaibHOCTH
36.02.01 «Berepunapusi»

CocraBurens paboyeil mporpaMMbl

1.X.H., ipodeccop B.3. Anoes

Pabouas mporpamMmma paccMoTpeHa Ha 3acenanuu kadeapsl «O061eo0Opa3oBaTeb-
HBIC TUCIIATUTAHBD)
ITpoToxon Ne 10 ot 25.05.2026 .

B.¢. 3aB.xadenpoit /o 2, N.P. I'yyanmesa

OnoOpeHo MmearorndecKuM COBETOM (haKyJIbTeTa CPEIHETO MPO(PECCHOHATIEHOTO
oOpa3zoBaHUs

IIpoTokoi oT « 26 » mas 2026 r. Ne 10

[Ipencenarens [1C dakynbreTa SNl ot Tarysnoes A.X.
CornacoBaHo:
PykoBoauTenb 1eHTpa 00pa3oBaHUs U KYJIbTYphI- ' b.b. Ysanaes

JlupexTop Hay4dHOU OMOIMOTEKN

«22» mag 2026 1.
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1. MACIHOPT PABOYEM IPOI'PAMMBI YYEBHOM
JUCHUIIJINHBI
OVYI1.06 «®usuka»

1.1 O6aacTh NPUMEHEHHS IPOTPAMMBI

PaGouass mporpamma mpodecCHOHATEHOTO MOAYJSA (manmee pabodast
nporpamma) siisiercst yacteio OITOIT CITO (INICC3) B cooTBETCTBUU C
®I'OC mno cnenmansHoctu 36.02.01 «Berepunapus» BXOIAUMX B YKPYII-
Héunyto rpynny 36.00.00 - BETEPUHAPUA N 300TEXHUA B wactu
ocBoeHUs npodunbHon qucuuruinHbl (I1/]): duszuka

1.2. MecTO IMCUMIIMHBI B CTPYKTYpPe OCHOBHOW MpPO(eCCHOHAIBHON
o0pa3oBaTeIbHON MpOrpaMMbl: yuyeOHas AMUcCHMIUIMHA «DPU3MKa» BXOJUT B
obmeoopazoBarenbHbii muka OITOIL.

1.3. Ileau u 3apa4u MoayJisi — TpeOOBaHMS K pe3yJibTaTaM OCBOe-
HUSIAMC UM ILIMHBI

Heas aucuuniaunbl: GOPMUPOBAHKE Y O0YUAIOIIHUXCSA TEOPETUYECKHUX
3HAHWI U MPAKTUYECKUX HABBIKOB SKCIEPUMEHTAILHOTO UCCIIEI0BAHUS (PU3HU-
YECKUX SIBJICHUI U IPOLIECCOB, U3YUEHUS] TEOPETUUECKUX METOJIOB aHaIu3a (hu-
3UYECKUX SIBICHUHN, 00y4eHHs] TPaMOTHOMY IIPUMEHEHUIO MOJIOKEeHUHN QyH 1a-
MEHTAJIbHON (PM3UKU K HAyYHOMY aHaJIU3y CUTYallUi, a TAK)Ke BHIPAOOTKH Y
CTYJIEHTOB OCHOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHMUS.

3agayaMy JHCHMIIMHEBI SIBIISTFOTCS:

- U3YUYEHHE 3aKOHOB OKPYKAIOIIErO0 MUPA B UX B3AUMOCBSI3H;
- oBJIaJicHHe QyHAaMEHTAIbHBIMY MPUHIIUIIAMUA U METOJIaMH PEILICHUS] HAy4YHO-
TEXHUYECKUX 3aJ1a4;
- opMHUpOBaHUE HABBIKOB MO MPUMEHEHHIO TTOJIOKEHUHN (yHIaMEeHTAIbHOM
(U3UKN K TPAMOTHOMY HayYHOMY aHAJIU3Y CUTYallUM, C KOTOPhIMHU OaKaJIaBpy
MIPUJIETCS] CTAIKUBATHCS TIPU CO3IaHUU WIIM UCIIOJIb30BAHUU HOBOW TEXHUKU U
HOBBIX TEXHOJIOTHII;
- OCBOCHHE OCHOBHBIX (PU3HYECCKUX TEOPHH, TTO3BOJISIOIINX OMKUCATh SABJICHUS B
MIPUPOJIE, U TIPEAECIOB MPUMEHUMOCTH 3TUX TEOPHUH JJIs PEIICHHUS COBPEMEHHBIX
1 TIEPCIICKTUBHBIX PO ECCHOHANIBHBIX 33]1a4;
- opMupoBaHUE Y CTYyICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTHHBI MUPA;
- 03HAKOMJICHHE CTYACHTOB C UCTOPHUEH U JTIOTUKOU pa3BUTHUS (DU3UKU U OCHOB-
HBIX €€ OTKPBITHM.

OcBoeHue conepkanus ydeOHOM aucuMruinHbl «Dusuka» obecrme-

YUBACT JOCTHKCHUEC CTYACHTAMU CICAYIOIIUX PE3YIIbTATOB!

JIMYHOCTHBIX:
C(l)OpMI/IpOBaHHOCTL IMO3HABATCIIbHBIX NHTCPCCOB, NHTCIUICKTYAJIbHBIX U
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TBOPUYCCKUX CIocOoOHOCTEH YUaluxcsH;

- yOEXJIEHHOCTh B BO3MOKHOCTH MO3HAHUS MPUPOJIbI, B HEOOXOUMOCTH
Pa3yMHOTO MCIOJIb30BaHUS JTOCTHKEHUN HAYKH U TEXHOJOTUH IS Jallb-
HEHIIETro pa3BUTHS YEJIOBEUECKOro OOIIECTBA, YBAKEHUE K TBOPIIAM HAyKH
U TEXHUKH, OTHOIICHHUE K (PM3UKE KaK DJIEMEHTY OOIEeYEI0BEUECKOU KYJIIb-
TYPBL,
- CAMOCTOSITEILHOCTh B TPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUIA;
- TOTOBHOCTH K BBIOOPY *KH3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEH-
HBIMU UHTEPECAMHU U BO3MOKHOCTSAMU;
- MOTHUBAIIMS K TalibHENIIe 00pa30BaTeIbHOMN IeITebHOCTH;
- (GopMHUpOBaHNE TIEHHOCTHBIX OTHOIICHUU APYT K APYTY, YIUTEIIO, aBTO-
pam OTKPBITUN U U300PETEHUH, pe3ynbTaTaM 00yUeHUsI.
MeTanpeaMeTHbIX:
- OBJIQJICHUE HABBIKAMHU CaAMOCTOSITEIbHOTO MPUOOPETEHUsI HOBBIX 3HA-
HUM, OpraHu3ali y4eOHOUM NesITeIbHOCTH, TOCTAHOBKH LieJieH, TUTaHUPO-
BAaHMS, CAMOKOHTPOJISI U OLEHKHU pPE3yJIbTaTOB CBOEH NESITEIBbHOCTH, YMeE-
HUSMUTPEIBUICTh BOBMOXHBIE PE3YJIbTaThl CBOUX JICUCTBHI;
- TOHHMAaHHE PANIUYUN MEXKTY (PaKTaMH U TUNIOTE3aMHU, TEOPETUUECKUMHU
MOJICTIIMA U PEATbHBIMU OOBEKTaMU, OBJIAJICHUE YMEHHUSIMU TI0 BBIJBUKE-
HUIO TUNIOTE3 /U1 OOBSICHEHUSI U3BECTHBIX (PAKTOB M IKCIEPUMEHTAIHHOM
IIPOBEPKE 3THX THUIIOTE3, HMCIOJb30BAHUIO TEOPETUUYECKUX MOJENEH is
OMMCAHUS MPOLECCOBUIIHN SIBJICHUMH;
- (¢dopMUpOBaHHE YMEHHMN BOCHPUHUMAThH, MepepadaThiBaTh U MPEIbsB-
7sTh UHGOPMAIMIO B CIOBECHOM, 0Opa3HOM, CHMBOJIMYECKON ¢dopmax,
aHANIM3UPOBaTh U IMepepadaThiBaTh MNOJYUYEHHYI0O HMH(POPMALIMIO B COOTBET-
CTBUM C IIOCTaBJICHHBIMHM 3a/1auaMH, BBIACISTH OCHOBHOE COJIEpKaHUE
MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha TMOCTABJICHHBIE BOMIPO-
ChI U U3JIaraTh €r0 CMBICT;
-  TpUOOpETeHHE OMbITa CaMOCTOSITEJIBHOTO TOMCKa, aHaiu3a U OTOOpa
uH(OpPMAIUU C HKCIIOJIH30BAHUEM DPA3JIMYHBIX HCTOYHHKOB M HOBBIX HWH-
(bOpMaIMOHHBIX TEXHOJIOTHIA;
- pa3BUTHE MOHOJIOTHUECKOW W JHATIOTUYECKOW PEUYd, YMEHHs BBIPAXKaTh
CBOM MBICIIM U CIHOCOOHOCTH BBICIYIIUBATh COOECETHUKA, MOHUMATh €ro
TOYKY 3pEHHMs, PU3HABATH IPABO JPYroro 4eJoBEeKa Ha MHOE MHEHUE;
- OCBOEHME MPUEMOB JIEUCTBUI B HECTAHJAPTHBIX CUTYallUAX, OBIAJCHUE
HBPUCTUYECKUMHU METOJAAMHU pElIeHUs IpoOIieM;
- (dopmupoBaHUE YMEHUN pabOTaTh B TPYIIIIE C BBHITTOJTHEHUEM PAa3TMYHBIX
COLIMAJIBHBIX POJIEH, MPEACTABISTh U OTCTAWBATh CBOM B3IJISABI U yOeKe-
HUS1, BECTU JUCKYCCHIO.
NpeIMeTHbIX:
- chOpMHUPOBAHHOCTh TPEJICTABICHUN O POJU U MecTe (PU3MKH B COBpe-
MEHHON Ha yYHOW KapTHHE MHUpPA; TOHUMAaHHWE (PU3UUYECKOW CYIIHOCTH
HaOmomaemMbix Bo BceenenHno# sBieHwmid, posiv Gu3uku B (popMUpOBaHUHU
Kpyrozopa #u (yHKIIMOHAIBLHON TPAaMOTHOCTH YEJIOBEKA [JIsl pEelIeHUs
MPAKTUYECKUX 3a]1a4;

1.4. Pexomenayemoe KOJHYECTBO 4YacOB HAa OCBOEHHE NPOrPaMMBbI
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AUNCHHUIIJINHBI:

MaKCHMaJbHOU yueOHOM Harpy3ku oOyuaronierocs 102 gyacoB, B TOM 4ucie:
00s13aTeNbHON ayUTOPHON yueOHOM Harpy3ku odOy4vatromerocs 92 yaca,
CaMOCTOSITENIbHOW paboThl oOyyatomierocss 4 yaca.

IPOMEKYTOUYHas aTTecTalusi 6 4acos.

2. CTPYKTYPA U IPUMEPHOE COAEP)KXAHHUE YYEBHOU
JTUCHUTLIAHBI
2.1. O0beM y4eOHOI TUCHUIJIMHBI M BUAbI Y4eOHOH padoThI

IIpome:kyTouHas arrecTanus B popMe sK3aMeHa

Bup yueOHoi padoThI 00bM
4acoB
MaxkcuMmasbHasi yueOHasi Harpy3Ka (Bcero) 102
AyauropHas yyeOHast padora (00s13aTe/IbHbIC YUeOHbIe 3aHATHS) 92
B TOM YHCIJIE:
JIEKLMH, YPOKH 46
[PAaKTUYECKHE 3aHATHS 23
1abopaToOpHBIC 3aHATUS 23
CamocTosiTesibHasl padoTa odyuawierocs (Bcero) 4
B TOM YUCJIC:
- pEIIEHUE PACUYETHBIX 3a7a4
- IOJITOTOBKA COOOIIEHUH
- HOATOTOBKA JIOKJIAJI0B
- IOJITOTOBKA pedepaToB
- BBIIIOJIHEHUE NIPE3EHTALIUI
- COCTaBJICHUE IIJIaHA TEKCTA, KOHCIIEKTUPOBAHKUE POUYUTAHHOIO
VIH/IMBU1yaJIbHBIN TPOEKT
6
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2.2. TemaTnuyeckuii IJIaH U COAePKaAHNE YUeOHOH TMCUMIUINHBI « DU3NKAY

HaumeHoBaHue pa3aeioB
H TeM

Conep:xanue yueOHOro MaTepuasa, JJadopaTtopHbie U NPaAKTHYECKHe 3aHATHS, BHea-
YAUTOPHAS CAMOCTOSITe/IbHAS yueOHas1 padoTa o0yyarommxcs, KypcoBasi padora

O0BbeM yacoB

YpoBeHb
0CBOEHUA

(mpoeKT)
2

i}

BBenenue

Copepxanue yueOHOro MaTepuana

RN

TeopeTnueckue 3aHATUA

1 | ®usuka — ¢yHgameHrtanbHas Hayka o npupozae. EcTecTBeHHO-HAY4HBIH METO] MO3HA-
HUS, €r0 BO3MOXKHOCTH U TPAaHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TE€OpHUs BIpoLecce
NO3HaHUs Npupoabl. MonenupoBaHue (U3MUECKUX SBJIEHUN U mpoleccoB. Poib skcrie-
pUMEHTa U TEOPUH B Mpolecce no3HaHus npupoasl. Gusnveckas BennunHa. [lorpemHo-
CTH M3MepeHHid pu3muecknx BennuuH. Pusndeckne 3aKoHbL. [ paHHUIBI MPUMEHUMOCTH
¢busnueckux 3akoHOB. [loHsATHE O PU3MUecKOl KapTHUHE MHpa. 3HAYCHHE

¢busuku npu ocsoennu npodeccuit CI1O u cnenmansuocteit CI1O.

JlaGopaTopHble 3aHITHS

BBoxnoe 3anstue. Teopus nmorpemnocteii. O0paboTKa pe3yabTaToOB dKCIEpUMEHTa. TexHHKa)
0e30I1acCHOCTH TpH paboTe B abopaTtopusix kadeapsl Gpu3nk.

Paszgea 1. Mexanuka

Tema 1.1.
Kunematruka

Coneprkanue ydeOHOTo MaTepuasia

TeOpeTI/I‘{eCKI/Ie 3aHATUA

1 | Kunematuka. Mexanuueckoe nexkenue. [lepememenne. [Tyts. CkopocTb.
PaBHOMEpHOE NpsIMOSIMHENHOE IBM>KEHHE. Y CKOopeHne. PaBHonepeMeHHOe
npsMosinHeitHoe nBrkenue. CBob6oaHOE najeHue. JBrKkeHue Tena, OpomeHHOro moayr-
JIOM K TOPU30HTY. PaBHOMEpHOE JBHKEHUE IO OKPYKHOCTH.

HpaKTI/IquKI/Ie 3aHATUA

1. U3yyeHnne paBHOMEPHOTO MPSMOJIUHENHOTO ABUKEHHS.

2. 3yyeHue paBHONIEPEMEHHOTO NPSIMOJIMHEUNHOTO JIBHYKEHUS.
3. JIBmxenne Tena, OpOMEHHOTO MOAYTIOM K TOPU30HTY.

4. PaBHOMEpHOE IBUIKEHUE 110 OKPYKHOCTH

JlaGopaTopHbIe 3aHATHS

1. OHpCI[CJ]CHI/IC IIJIOTHOCTHU TBEPABIX TCII HpaBHHLHOﬁ FCOMCTqueCKOﬁ (I)OpMBI.

2. JIBrkeHue Tena, OpolieHHOro MOAYTIIOM K TOPHU30HTY.




3. PaBHOMEpHOE JIBMKEHUE IO OKPY)KHOCTH

BueaynutopHas camocrositenbHas pabora

Pemenue pacueTHBIX 3a/ady: CKOpPOCTh, PaBHOMEPHOE MPSMOJIMHEWHOE JBH)KEHUE.
VYcekopenue. [IpsaMonMHEHOE IBUKEHUE € IOCTOSHHBIM YCKOPEHUEM.

Pemenne pacueTHbIX 3a7au: yckopeHue. PaBHomepeMeHHOe ABHKeHUe. [[BuxkeHue mo
OKPYKHOCTH. YTJIOBast CKOPOCTb

[ToaroroBka cooOuieHni: hu3nuka B Moei npodeccuu.

OTBeThI Ha KOHTPOJIbHBIE BOIPOCHI

Tema 1.2.
3aKO0HBI MEXAHUKH
HuioTona.

Copepxanue yueOHOro MaTepuana

TeOpeTI/I‘IeCKI/Ie 3aHATUA

1 | 3akonsl mexanuku Hprotona. Cuna. Macca. Mnynbe. 3aKkOH BCEMUPHOIO TATOTEHUS.
I'paButanmonnoe nosue. Cuna Tspxkect. Bec. Crioco0Obl n3mepenus maccol Tes. Cuiibl B
MEXaHUKE.

IIpakTrueckue 3aHATHS

1. M3y4yeHne AMHAMMKY MaT€pUAJIbHON TOUKH.
2. 3aKOH BCEMUPHOTO TATOTEHUS.
3. Cunbl B MEXaHHUKE.

JlaGopaTopHbIe 3aHATHUS

1. I3yueHue 3aKOHOB MaJieHUs] Ha MalluHe ATBYyAA.
2. OnpenienieHne YCKOPEHUs! CUJIbI TSPKECTH C MIOMOIIbI0O MaTEMAaTHYECKOTO MasITHUKA.

BHreaynuropHas camoctosiTenbHast paborta

[ToaroroBka coobmiennii: Mcaak HptoToH — co3natens kiaccuueckor pusuku. Koncnexkru-
pOBaHUE TeKCTa ydyeOHUKa [0 BOIIPOCAM: YIJIOBas U JIMHEHHAasi CKOPOCTUBPAIIECHUS.
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

Tema 1.3.
3aKoHBI COXpaHEeHHS B
MexXaHHKe.

Conepxanue yqaeOHOro MaTepHania

TeopeTnueckue 3aHATUA

1 | 3akoH coxpaHeHHsS UMIyJbca. PeakTnBHOE ABmkeHHe. Pabora cwmitel. PaboTa moreHim-
anbHbIX cuil. MomHocTs. DHeprus. Kunetnueckas sHeprus. [loTeHnuanpHas sHEprus.
3aKOH COXpaHEHUsI MEXaHNYECKON sHepru. [IpuMeHeHrne 3aKOHOB COXpaHEHUsI.

HpaKTI/ILIeCKI/IG 3aHATUA

1 \ M3ydeHune 3akoHa COXpaHEHUs UMITYJIbCA.




3
4

5

CoxpaHnenue MeRaHNUEeCKOM SHEPIruM MpHU JBMKCHUU TeJa MO ICHUCTBUEM CHUII TSKE-
CTUU YIPYTOCTH.

CpaBHeHue pabOThI CHITBI C U3MEHEHHEM KMHETUYECKOW YHEPTHH Tea.

N3ydyeHne 3akOHOB COXpaHEHHWsS HAa TMPUMEpPE yaapa MIapoB U OauIMCTUYECKOTroMa-
STHHKA.

N3yuenne ocoOEHHOCTEH CHIIBI TPEHUS (CKOJIBXKEHUS).

JlabopatopHble 3aHATHS

1
2

3
4

5

W3yueHne 3akoHa COXpaHEHHS UMITYJIbCA.

CoxpaHeHHE MEXaHUYECKON SHEPTUH MPH JBUKCHUH TEJIa 10| ICHCTBHEM CHII TSDKECTH
U yIIPYTOCTH.

CpaBHeHue pabOThI CHITBI C U3MEHEHHEM KHHETUYCCKOW YHEPTHH Tea.

N3ydenue 3akOHOB COXpaHEHHs HA MPHMEpE yrapa MapoB W OaJUTMCTUYECKOTOMAsT-
HUKA.

W3ydeHre 0coOOEHHOCTEH CUJIbI TPEHUS (CKOJIBKECHHUS).

BueaynutopHas camocrosiTenbHas pabora

Pemenne pacueTHbIX 3a/1a4: 3aKOH COXPAaHEHUS UMITYJIbCA

KoHncnexktupoBanue Tekcra yueOHuKa 1o Bonpocam: MHepuanbHble cucteMsl orcueTa. OTBe-
Thl HA KOHTPOJIbHBIE BOIIPOCHI

Pa3znen 2. OcHoBBI
MOJICKYJISIPHOM (PU3UKH U
TePMOIAMHAMUKH

Copep:xanne yueOHOTO MaTepuaia

TeopeTnueckue 3aHATUA

1

Pasmepsr u macca moinekyn u atromoB. bpoyHoBckoe nBuwkenue. Juddysusa. Ctpoenue
ra3o00pa3HbIX, )KUAKUX U TBEPAbIX Teld. CKOPOCTH ABMIKEHHS MOJIEKYN U UX U3MEpPEHHE.
Wneanbubiii ra3. JlaBnenue rasa. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETHYECKON
TeopuH rasoB. Temmeparypa U ee u3MepeHue. AOGCOMIOTHBIM HYJIb TEMIEpPaTyphl.
TepmoauHaMuYecKas mkajga TeMIepaTypsl. Y paBHEHHE COCTOSHUS UIeaIbHOTO Ta3a. [ a-
30BbI€ 3aKOHBI. MOJIIpHAst Ta30Basi OCTOSIHHASL.

[IpakTudeckue 3aHATHS
1. Pemenuie 3a1a4 Ha OCHOBHOE yYpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH Ta30B.
2. Pemienue 3aa4 Ha ypaBHEHUE COCTOSIHUS UACAIIBHOTO rasa.




JIaGopaTtopHble 3aHATI®
1. Onpenenenne ko3 durmenTa BHyTpeHHETO TPeHUs KuaKocTeit meroioM CTokca.
2. [IpoBepka razoBbIX 3aKOHOB.

BraeaynuTtopHas camocTosiTenbHas padbora

Pemenue pacueTHbIX 3a/1a4: ra30BbIE 3aKOHBI.

[ToaroroBka cooO1ieHuil: BOBHUKHOBEHNE aTOMUCTHUYECKON TMIIOTE3bl CTPOEHUS BEIIECTBA U
€€ DKCIEPUMEHTAJIbHBIC JOKA3aTeIbCTBA

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

Tema 2.2.
OcHOBBI TEPMO-
AUHAMMKH.

Copepxanue yueOHOro MaTepuana

TeopeTnueckue 3aHATUA

1 | OcHoBHBIE MOHATHS M OlpeneseHus. BHYTpeHHss 3Heprus

cucteMbl. BHyTpeHHss 3Heprus ujeanbHoro rasa. Pabora u temnora kak Gpopmsl nepe-
Jauu 3Hepruu. TernoeMkocTsb. Y aellbHas TEIJI0EMKOCTb. Y paBHEHHE TEILUIOBOIO OaslaH-
ca. [IepBoe Hayano TepMoaMHAMUKU. AnnabatHelil npouecc. [IpuHuun neictBus rero-
Bor MamuHbl. KII/] TerutoBoro nsurarens. Bropoe Hauano tepmoauHamMuku. Tepmoau-
HaMHU4ecKasl IIKaja TeMmIepaTryp. XoJOoAWIbHbIE MalluHbl. TemnoBele asurarenn. Oxpa-
Ha IIPUPOJBI

IIpakTrueckue 3aHATHS

1.Pemienre 3a1a4 Ha epBOE HAYAIIO TEPMOJUHAMUKHI
2.Pemenue 3a1a4 Ha ypaBHEHHE TEIJIOBOTO OallaHca.
3. Pemenue 3a1au Ha BTOpOE HAYAJIO TEPMOTUHAMHUKHU.
4. TeryoBLIE IBUTATEIIH.

JlabopatopHble 3aHATHS
Ornpenenenne ko3P duiinenTa 00beMHOT0 PACITUPEHUS XXUAKOCTeH MeToioM Jrosonra u [1Tu.

BreaynuTopHas camocTosiTesbHas padbora

Pemienue pacuernsix 3agau: KIIJ[ remioBoro nBurarens

KoHncnektupoBanue Tekcta ydyeOHMKa 1Mo BorpocaM: TermoBsie apuratenu. OxpaHa npuposl
OTBETHI HA KOHTPOJIBHBIE BOITPOCHI

Tema 2.3 CBoii-
CTBA MapoB,

Conepxanue yaeOHOro MaTepHaia

TeopeTnueckue 3aHATUA




JKMIKOCTei, TBePAbIX TeJl

1 | CsoiicTBa napOB.]LQCHapeHI/Ie U koHaeHcanus. HacwleHHslil map u ero cBoiictea. Kure-
HUE. 3aBUCUMOCTh TEMIIEpaTyphl KUTIEHUS OT JaBJeHHS. AOCOIIOTHAS U OTHOCUTEIbHAS
BJI&KHOCTh BO37yXa. Touka pockl. CBOMCTBA KUAKOCTEN. XapaKTEepPUCTUKA KUJIKOTO CO-
cTosiHusl BeniecTBa. [10BEpXHOCTHBIN CIION KUJIKOCTH. DHEPrUsi MOBEPXHOCTHOTO CIIOA.
SIBiieHMs1 HA TpaHUIIE KUJIKOCTH ¢ TBepAbIM TesioM. KanwuisipHeie sBieHusa. CBoiicTBa
TBEPJBIX TeJl. XapaKTepUCTHUKa TBEPAOrO COCTOsIHMS BellecTBa. 3akoH ['yka. Mexanu-
YECKUE CBOMCTBA TBEPbIX TeJ. TernaoBoe paciuupeHue

TBEPABIX TEJ U KUAKOCTEN. [11aBieHre u KpucTamin3anus.

IIpakTrueckue 3aHATHS

1 | Pemenue 3a1a4 Ha BIAXXHOCTh BO3AyXa

2 | Pemenue 3a1a4 Ha MOBEPXHOCTHOE HATSIKEHUE JKUKOCTH.

3 | Pemenue 3aa4 Ha npoiiecc KpUCTAIUTU3AIIH.

4 | PemieHue 3a1a4 Ha TEIJIOBOTO PACHIUPEHUS TBEPABIX T M 1e(OPMAILIUU PACTKCHHUS.

JlaboparopHble 3aHATHS
OripezesieHre MOBEPXHOCTHOTO HATSHKEHHSI METOJIOM OTPBIBA KOJIbIIA.
Onpenenenne kodp@uiieHTa BHYTPEHHETO TPEHUS U CPEAHEH NIMHBI CBOOOJHOrO Mpodera
MOJIEKYJI BO3JTyXa.

BaeaynutopHas camocTosiTenbHas pabora

Pemenne pacdeTHbIX 3a1a4: 3aKoH ['yka.

KoHcnekTupoBanue TekcTa ydeOHUKA 10 BOIPOCaM: NEPErpeThlil map 1 ero UCIoIb30BaHUE B
TEXHHKE.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

Pazpea 3. Daek-
TPOAMHAMHUKA

Tema 3.1. DaexrTpu-
Yeckoe moJie.

Cogepxanue yueOHOTo MaTepuana

(e}

TeOpeTI/I‘{eCKI/Ie 3aHATUA

1 | Dnekrpuueckue 3apsbl. 3aKOH COXpaHeHUs 3apsiia. 3akoH KyroHa. DiekTprudeckoerno-
ne. HampsokeHHOCTH anekTpudeckoro mous. [Ipunnun cyneprio3uiuu noneit. Padora cun
anekTpoctarudeckoro nosst. [loTenmuman. PasHoCcTh MOTEHIMAIOB. DKBUIIOTEHITMATBHBIC
NOBEepXHOCTU. JludnekTpuku B 3nekTpuyeckoM mone. [lonsipuzanus IHUAIEKTPUKOB.
[IpoBonHuku B anexTpudeckoMm moje. KonaeHcatopel. CoenMHEHHE KOHACHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

DHeprus JIeKTPUUECKOTO MOJIsl.




I[TpakTHYecKHe 3aHATHAL

1. Pemenne 3amau Ha 3akoH KylioHa, HAPSDKEHHOCTh JJIEKTPUYECKOTO TOJISA, PUHITUI CY-
MEePIIO3UIMH TOJIEH.

2. Pemenue 3a7ad Ha paboOTy CHII AJIEKTPOCTATUYECKOTO I0JIsA, MOTEHIIUAN, PA3HOCTh OTEH-
[[UAJIOB, YKBUIIOTEHIIMAJIBLHBIE TOBEPXHOCTH.

JlaboparopHble 3aHATHS
1. BBogHOe 3aHsiTHE. V3ydeHHE AIEKTPOU3MEPHUTEIHLHBIX TPHOOPOB.
2. UccrnenoBanue 31eKTPUYECKOTO MOJS.

BueaynuropHas camocrosiTesibHas paboTa

JusnekTpuky B anekTpudeckoM node. [lonsipusanus TuaneKTpuKoB.

[IpoBognuku B 3nexrpuueckoM nojue. Kongencaropsl. CoeuHeHNe KOHAEHCATOPOB B OaTa-
pero. DHeprus 3apsKeHHOT0 KOHIEHCATOpa. DHEPrus AJIEKTPUIECKOTO MOJIs.

[ToaroroBka fokiana: noyspu3anus AUJIEKTPUKOB.

OTBeThI HA KOHTPOJIbHBIE BOIPOCHI

Tema 3.2. Coneprkanue y4eOHOro Marepuaia
3aKOHBI IOCTOSIHHOTO Teopetnueckue 3aHATUS
TOKaA. 1 YCJIOBI/ISI, HGO6XOILI/IMBIG AJi1 BOSHUKHOBCHHUA W IMOAACPIKAHUSA IBJICKTPUUCCKOI'O TOKaA.

Cuna Toka M IUIOTHOCTH Toka. 3akoH Oma mns ydactka uenu 6e3 D/1C. 3aBUCHMMOCTD
AIIEKTPUYECKOTO COMPOTUBIIEHUSI OT MaTepuaia, JJIMHbBI U IUIOUIaN MONEPEYHOro ceye-
HUS [IPOBOJIHUKA. 3aBUCUMOCTh 3JIEKTPUUYECKOT0 COMPOTHBIIEHUS MPOBOJHUKOB OT TEM-
neparypbl. DIEKTPOABMKYIIAs Cujla UCTOYHUKA TOKa. 3akoH Oma s nonHol uenu. Co-
e/lMHeHne NMPoBOAHUKOB. CoeTMHEeHNE MCTOYHHUKOB JIEKTPHUECKONW SHEpruu B OaTapero.
3akon [[xoyns—IJlenna. Pabora 1 MOIITHOCTH 3IEKTPUUYECKOTO TOKa. TerioBoe 1eicTBHe]
TOKA.

[TpakTHueckue 3aHATHS

1. Pemenue 3agau Ha 3akoH Oma st yyactka nenu 6e3 9/(C.

2. Pemenue 3a1a4 Ha 3akoH OMa 1711 IOJIHOM LIETIN.

3. Pemenue 3amay Ha 3akoH J[xoyns-JIenia, paboTa U MOITHOCTH YJIEKTPUIECKOTO TOKA.

JlabopaTopHble 3aHATHS
1. U3mepenune conpoTUBIICHUI C TOMOIIBI0O MOCTHUKA Y UTCTOHA.
2. VI3aMepeHue MHIYKTUBHOCTH U EMKOCTH B LIENH MTEPEMEHHOTO TOKA.




BueaynuropHas caMmodrosiTesnbHas paboTa

KoHcnektupoBanue  Tekcra  ydyeOHHMKa IO BOIpocaM:  OJEKTPUYECKHE  LIeNu
DNEeKTpOoABMKYIIAs CUIIa

Beimonnenue pedepara: Vicronabp3zoBaHue 3J€KTPOIHEPTUH B TPAHCIIOPTE.

Pemienne pacdeTHbIX 3a7a4: OCTOSHHBIN JIEKTPUYECKUM TOK.

OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

Tema 3.3. DuekTpuye-
CKHMH TOK BIOJIYIIPO-
BOJHHKAX.

Coneprkanue yaeOHOro Marepuania

TeOpeTI/I‘IeCKI/IC 3aHATUA

1 CoOcTBeHHAs TPOBOUMOCTD MOJTYIIPOBOAHUKOB. [101TyTIpOBOAHUKOBBIE TIPUOOPEI.

JlabopaTopHbIe 3aHATUS
Omnpenenenue uncna dapazges u 3apsj SIEKTPOHA.

Tema 3.4. Mar-
HUTHOE I10JIe.

Cogepxanue yueOHOro MaTepuana

TeopeTnueckue 3aHATUA

1 BexTop MHAYKIMK MarHUTHOTO 1OJs. JleficTBUEe MarHUTHOTO MOJIs HA MPSAMOJIMHENHBIN
IIPOBOJHMK C TOKOM. 3akoH Amriepa. B3aumopeiictBue TokoB. MaruuTHbIi oTok.Pa-
00Ta 110 MepeMeIIEeHUI0 IPOBOJHUKA C TOKOM B MAarHUTHOM HoJe. JlecTBUe MarHUTHO-
o 1oJjis Ha ABMKyIuics 3apsan. Cuna Jlopenua. Onpenenenue yaenpHoro 3apsijia.

Y CcKOpHUTENH 3apsKEHHBIX YaCTHULL.

[IpakTuueckue 3aHATUA

1. Pemenue 3a1a4 Ha A€MCTBHUE MAarHUTHOTO TTOJISI HA TPSIMOJIMHEUHBIMITPOBOAHUK C TOKOM.
3akoH Amrmepa.

2. Pemenne 3a1a4 Ha B3aUMOIEMCTBHE TOKOB. MarHUTHBIN oToK.PaboTa o nepemMenieHnto
MIPOBOJHUKA C TOKOM B MAarHUTHOM ITOJIE.

3. Pemenue 3aay Ha AeCTBME MAarHUTHOTOTIONS HA JBIOKYyIuiics 3apsan. Cuna JlopeHna.

JlabopatopHble 3aHATHS

1. CHsATHE KpUBOW HAMAarHWYMBAHUSI U TIETIU THCTEPE3HCa C MOMOIIBIO OocIruIorpada.

2. OnpeneneHne OTHOCUTENbHON MarHUTHOM MTPOHUIIAEMOCTHA MarHETUKOB € MTOMOIIIbIO MOCTa
Makcaena.

BHreaynuropHas camocrosiTenbHast pabota
KoncnektupoBanue TekcTa yueOHUKA MO BOIIPOCaM: UHAYKLIHS MarHUTHOTO MOJIS.
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

Tema 3.5. DuexkTpo-
MArHUTHASIHHAYK-

CogepxaHue yaeOHOT0 MaTepuana

TeOpeTI/I‘{eCKI/IC 3aHATUA
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DyeKTpOoMarHuTHAsS MHAyKIHsA. BuxpeBoe siekTpuueckoe mone. CaMOMHIYKIIMS.
OHeprus MarHUTHOTO T1OJIA.

HpaKTI/I‘ICCKI/Ie 3aHATUA
Pemenne 3ala4 Ha TCMY CaMOMHIAYKIUSA, SHCPTHUA MArHUTHOI'O I10JIA.

JlabopatopHble 3aHATHS

1

2

N3mepenue kodpdumenTa caMOMHAYKIIMK, EMKOCTH | MpoBepka 3akoHa Oma Jiis 1e-
PEMEHHOTO TOKa.
OnpeneneHne MMEKTPOABIKYIIEH CHUITBI HCTOYHHKA ITOCTOSTHHOTO TOKA

BHueaynuropHas camocrosiTenbHas pabora

Pemenue pacueTHbIX 3a1a4: DHEPrUusi MAarHUTHOTO I1OJIS.

KoncnektupoBaHue TeKkcTa yueOHUKA IO BOIIPOCAM: BUXPEBOE JIEKTPUUECKOE 10J1e
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

Pazgen 4. Kosedoanus u
BOJIHBI

Tema 4.1.
MexaHnnuyecKue
Ko0J1e0aHus.

Cogepxanue yueOHOro MaTepuana

TeopeTnueckue 3aHATUA

1

Mexannueckue konebanusi. KonebarenpHoe nBmwkeHue. ['apmMoHHYeckue KojieOaHUs.
CBoOoIHBIE MeXaHWYEeCKHe KoJeOaHus.

JluneiiHple MexaHMuYecKHe KoJyiebaTenbHble CcHCTEeMBbI. [IpeBpallienue sHepruu npu
KosiebaTrenbHOM JBMKeHUH. CBOOOAHBIE 3aTyxarolllue MeXaHWYecKue KoyieOaHusl.
BoinyxeHHBIE MEXaHUYECKUE KOJIEOAHHUS.

IIpakTrueckue 3aHATHS

1. Pemenue 3ala4 Ha rapMOHHUYCCKUC KoJIeOaHMsI.

2. Pemenue 3a1a4 Ha CBOOO/IHBIE — 3aTyXalIIME MEXaHHMUYECKHE KOJIeOaHusl, BEIHYXK-
JEHHbIE MEXaHUYECKHUE KOIeOaHuUsl.

JlaGopaTopHbie 3aHATHS
3y4yeHre coOCTBEHHBIX KOJIeOaHUI PYKUHHOTO MasTHUKA.

BHCay,Z[I/ITOPHaSI CaMOCTOATCIIbHAA pa60Ta
IIoarororka COO6H.I€HHﬁ 10 BOIIpOCaM: MaTeMaTHYeCKHI MasTHHK.
OTBeTH Ha KOHTPOJIBHBIC BOITPOCHI

Tema 4.2.
Yupyrue BoJIHbI.

CogepxaHue yaeOHOT0 MaTepuana

TeopeTnueckue 3aHATUA

1 ‘ ITonepeunsle U MPONOJIBHBIE BOJIHBL. XAPAKTEPUCTUKU BOJIHBL. YPaBHEHUE IUIOCKOU




| 6erymeii Bonubl. Marepdepenims sonn. [ousitue o nudpaxitiy BoH. 3BYKOBBIE BOJHBL

[IpakTueckue 3aHATUA
1. Pemenue 3aa4 Ha ypaBHEHHUE IJIOCKOM BOJIHBI.
2. Pemenue 3a1a4 Ha MHTEPHEPEHIIUIO BOJIH.

JlaboparopHble 3aHATHS
OmnpeJienenre CKOPOCTH 3ByKa B BO3JyXe

BueaynuropHas camocrosiTesibHas paboTa

KoncnektupoBanue TekcTa y4eOHHMKA TIO BONpPOCaM: 3BYKOBBIC BOJIHEI.
Brimonnenue pedepara YibTpa3ByK U €ro IprUMEHEHHUE.

OTBeThl HA KOHTPOJIbHBIE BOIIPOCHI

Tema 4.3. Coneprkanue y4eOHOro Marepuania

DJIeKTPOMarHMTHbIE Teoperndeckue 3aHATHS

KoJie0aHusl. 1 | DnexTpomarHuTHbIE KoseOanus. CBOOOTHBIE AJIEKTPOMArHUTHBIE KOJICOaHusI.
[TpeBparenue SHEPrUuu B KoJ1e0aTeIbHOM KOHTYPE. 3aryxaromue

JJIEKTPOMAarHuTHbIE  KoieOaHusA. ['eHepaTrop HE3aTyXaroIUMX  3JIEKTPOMAarHUTHBIX
KoyieOaHul. BBIHYKICHHBIE IIEKTPHUECKIE KOJICOaHNUS.

2 | Ilepemennsblii Tok. ['eHepaTop mnepeMeHHOro Toka. EMKOCTHOE W HMHIYKTHBHOE
COTMPOTHUBIICHUS TEPEMEHHOTO TokKa. 3akoH Owma I DJIEKTPUYECKOU ILenH
NEePEeMEHHOro Toka. PaboTa M MOIIHOCTH NEPEMEHHOro ToKa. ['eHepaTtopbl TOKa.
Tpanchopmaropsl. TOKH BBICOKOW YacTOTHI.

HpaKTI/I‘{eCKHC 3aHATUA
1. Pemenue 3aJaa4 Ha 3akon Oma JJIA BHGKTqueCKOﬁ LCIH IICPEMCHHOI'O TOKaA. PaGora
M MOIONHOCTH HNCPEMCHHOI'0 TOKaA.

JlaGopaTopHbIe 3aHATHS
3MepeHre UHIYKTUBHOCTY U EMKOCTH B LIETIN IEPEMEHHOTO TOKA.
3MepeHre MOIIIHOCTH IEPEMEHHOT0 TOKa U cJIBUTa (a3 MEX1y TOKOM U HaIlPsHKEHHUEM.
3y4yeHne pe30HaHCOB HANPSKEHUI U TOKOB.

BHreaynuropHas camocrosiTenbHast pabota

KoncnektupoBanue Tekcra ydyeOHMKa 1o Bompocam: [lomyuenue, nepenaqya U
pacrpeesieHUe IEKTPOIHEPTHH.

OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI

Tema 4.4 Danexrpo- Copepxanue yueOHOro MaTepuasna

MATHHTHRIEBOJTHBI Teopernyeckue 3aHATHSI




1 | DnekTpoMarHUTHAR BOJIHBL DIEKTPOMArHUTHOE MOJIe KaK 0COObIi BH MaTepn DNEKTPO-
MarHuTHbBIE BOJIHBL. BubpaTop ['epria. OTKpbITHII KoJeOaTenbHbIi KOHTYp. 300peTenue
paguo A. C. [TonoBsiM. [TonsiTue 0 paguocsizu. [IpumeHenne 31eKTpOMarHuTHBIX BOJIH.

BueaynutopHas camoctositenbHas pabora

KoHcrnektupoBanue TekcTa ydeOHUKA 110 BOPOCAM: IPUHIIUIT PAJHOCBS3H. TeleBuieHne
[ToarotoBka cooOmennii: Anekcanap CrenaHoBud [lomoB — pycckuil  y4YeHBIH,
n300peTaTeb paauo

OTBeTHl HA KOHTPOJIBHBIE BOIPOCHI

Pa3zgen 5. OnTuka

Tema 5.1.
IIpupoaa csera.

Cogepxanue yueOHOro MaTepuana

TeopeTnueckue 3aHsATUA

1 | CxopocTh pacnpocTpaHeHHs cBeTa. 3aKOHbI OTpaXXeHUs U IpejoMieHus cera. [lonHoe
otpaxxeHue. JInnsbl. ['1a3 kak ontuyeckas cucreMa. Onruyeckue npudopkl.

HpaKTI/IquKHe 3aHATUA
Pemenue PACUYCTHBIX 3aaa4: 3aKOoHEBI OTPaXCHHA U IMPCIIOMIICHHA CBCTA. ITonHoe OTpPaXCHHUC.

JlaboparopHble 3aHATHS

Omnpenenenue paanyca KpUBU3HBI U (POKYCHOTO PACCTOSHUS BBITYKIIOTO CHEPUUECKOTO 3epKa-
na.

Ornpenenenne nokazareis IPeJIOMICHHUS CTEKIIA C MOMOUIBI0 MUKPOCKOTIA.

Omnpenenenne r1aBHOTO (OKYCHOTO PACCTOSIHHS COOMpAIONIei U paccenBaroIIel JIHH3.

BaeaynutopHas camocTosiTenpHas pabora

KoncnektupoBanue Tekcra yyeOHUKa 1o Bompocam: ['11a3 kak ontudeckas cucrema. Onruye-
CKH€ IpUOOpHI.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

Tema 5.2. Boano-
BbI€ CBOHICTBACBeETA.

Cogepxanue yueOHOTo MaTepuana

©

TeOpeTI/I‘{eCKI/Ie 3aHATUA

1 | BonHoBsie cBoiicTBa cBeTa. Jucnepcust cBera. MuTepdepenius cBera. KorepeHTHOCTH
cBeToBbIX Jiyuel. MHTepdepenius B Tonkux miueHkax. Komsna Hetorona. Mcnonb3oBa-
Hue nHTepdepeHInn B Hayke u TexHuke. Judpakmus ceera. Judpakius Ha eI B ma-
patensHbIX Jydax. {udpakmuonnas pemerka. [lorstue o romorpaduu. [lonspuzanus
noriepeynbix BoIH. [lomsipusanus csera. JIBoiiHOe nyuenpenomienue. [lonspounsl. Bu-
Ibl crieKTpoB. CrieKTpbl ucimyckadusi. CIeKTPhI MOTIIOMEHHS. Y IbTpaduoIeTOBOE U MH-

bpakpacHoe nznyyenus. PenrreHoBckue yun. VX npupona u cBoicTBa.




T[TpakTHYecKHe 3aHATHH

1. HaGmonenue untepdepeHium, nudpakium cBeta

2. Onpexenenue AIUHBI CBETOBON BOJHBI IIPU MOMOUIH JU(PPAKIMOHHON PEIIETKH
30mpeneneHue MokazaTelis IPeIOMIICHHUS CTEKIIa

JlaGopaTopHble 3aHATHS

1.Onpenenenne ATUHBI CBETOBOW BOJHBI IIPU MIOMOIIH TU(PPAKIIMOHHON PEIIETKH
2.0mpenencHre KOHIIGHTPAIMY caxapa B pacTBOPE € TIOMOIIBIO HOISIPHMETpa.
3.IIposepka 3akoHa Maroca

BueaynutopHas camoctositenpHas pabora

[MonroroBka nokianoB Ha Tembl: MH(pakpacHoe, yabTpaduoaeToBoe, pEHTTEHOBCKOE
u3nydeHus. [llkana s7eKTpOMarHUTHBIX U3TyYCHH.

OTBeThI HA KOHTPOJIbHBIE BOIIPOCHI

Pa3neu 6. Di1eMeHThI
KBAHTOBOM (M3NKHU

Tema 6.1. Kanrto-
Baf ONTUKA.

Cogepxanue yueOHOro MaTepuana

TeopeTnueckue 3aHATUA

1 | KBaHToBas OIITHKA. KBauroBas runore3a  IlmaHka. doToHBbI. Buemunit
¢doroanexkrpudeckuii 3pdext. Buyrpennuit poroapdext. Tumnsl poTosneMeHTOB.

IIpakTrueckue 3aHATHS
Pemenne 3amay Ha 3aKOH DWHINTEHHA.

JlaGopaTopHbie 3aHATHS

Onpez[eneHI/Ie CHJIbI CBCTA (bOTOMeTpOM " OIIPpCHACIICHHUC y,Z[eHLHOﬁ MOIMHOCTHU S3JICKTPUUYCCKHUX
MTaMITOYCK.

MccrnenoBaHue 3aBUCUMOCTH TOKa (I)OTOTOKa OT OCBCHICHHOCTH U IIOCTPOCHUC Fpa(I)I/IKa 3TOH
BaBHUCHMOCTH.

BueaynuropHas camocrosiTenibHas paboTa

[TonroroBka AOKJIa70B Ha TeMbl: BHemHuil ¢orosnekrpuueckuii a¢dexr. Buyrpennuii poro-
addekt. Tumbl GoTodT1EMEHTOB.

OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

Tema 6.2.
duszuka atoma

Cogepxanue yaeOHOTo MaTepuana

TeopeTnueckue 3aHATUA

N




1 | ®usuka atoma. PAdBuTHe B3r/I410B Ha CTPOEHHE BEIECTBA. 3AKOHOMEPHOCTH B
ATOMHBIX CIIEKTpax Bojopoja. SnepHas moaens aroma. OnbiTel O. Pesepdopaa. Moaens
aroma Bojopoaa o H. bopy. KBantoBsie reneparopsl.

[IpakTrueckue 3aHsATUA 1
Pemenue 3agad Ha 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJIOPO/A.

BreaynuTopHas camocTosiTesbHas padbora 1
[ToaroToBka mokiaaoB Ha TeMbl: OnbITh O. Pesepdopaa. MoaenbaToma Bogoposaa o H. bo-
py. KBaHTOBBIE reHEpaTOPHI.

OTBeTHl HA KOHTPOJIBHBIE BOIPOCHI

Tema 6.3. Coneprkanue y4eOHOro Marepuasia )

®du3uKa aTOMHOrO0 AApa. | TeopeTuyeckue 3aHsATus 2

1 | ®usuka atoMHOTO sipa. EcTecTBeHHAs paAiOaKTUBHOCTE. 3aKOH PaIMOAKTHBHOTO pac-
naaa. CriocoObl HaOMIOIEHUS U PEerHCTpaIK 3apsHDKeHHBIX dyacTull. Dddext BaBunosa -
UepenkoBa. CtpoeHrue aroMHOTO snpa. Jlepexkt maccel, SHEprusi CBA3UHU yCTOWYH-
BOCTbh aTOMHBIX sijiep. AnepHble peakuuu. MckyccTBeHHas paMOaKTUBHOCTb. JleneHue
TsKENBIX saep. Llennas saepHas peakuus. Yipasisemas LEIHask peakius.

SAnepusiii  peaktop. [lomydyeHue paguMoakTUBHBIX HM30TOMOB W UX IPUMEHEHHE.
brnonornueckoe I[GI\/'ICTBI/IG PaaOaKTUBHBIX I/ISJ'IyLICHI/II\/'I. 3J'I€M€HTapHI>IC YaCTHUIIBI.

[IpakTuyeckue 3aHATHS 1
Pemenne 3amay Ha 3aKOH PaAMOAKTUBHOTO pacnana. Jlehexkt maccel, SHEprus CBSI3HU
YCTOMYUBOCTh aTOMHBIX SIIEP.

JlaGopaTopHbie 3aHATHS 1
W3yuenue 3akoHa paJIMOaKTHBHOTO pacrasa.
Omnpenenenue 3apsaa IEKTPOHA METOOM KOHAeHcaTopa MIIITKeHa.

BHreaynuropHas camoctosiTenbHast paboTta 1
IToaroToBka nOoKIaA0B HAa TeMbl: LlenHas sepHas peakius. Ynpasiisiemas HenHas peakiysl.
S nepubiii peakrop. llomydyeHne paaMOaKTUBHBIX HA30TOIOB  HMUX IIPUMEHE-

Hue.bruonorndeckoe AeNCTBUE paIMOAKTUBHBIX U3TyYCHUH.
OTBeThl Ha KOHTPOJbHBIE BOIIPOCHI

\ Bcero 109
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3. YCJIOBUSA PEAJIM3ALIIMU ITPOTI'PAMMBI INCHUTIJINHBI

3.1. TpeGoBaHNA K MUHUMAJIbLHOMY MAaTEPHAJIBHO-TEXHHUYECKOMY 00ecredeHU 0

Ne Bup yuebnoit HaumenoBanue 0060py10BaHHBIX [lepeuens 000pyIOBaHUS M TEXHUUE-
I1./11. paboTHI y4eOHBIX KAOMHETOB, J1a00paTOPHIA CKHX CPEJICTB 00yUeHUS
1. Jlextmonnsie 3a- | Aymutopun (Ne501) ams mpoBene- | [locka ayauTopHas, —CIEIHATA3APO-
HATHS HUS 3aHATUH JICKIIMOHHOTO THIIA B | BAHHAs MeOelb, 3KpaH HACTCHHBIM,
COOTBETCTBHU C TMepedHeM aymu- | mpoekrop - Geforce GT730, HoyrOyk -
TOpHOTO (hOHIA Asusps.
2. JlaboparopHbrii Ayautopun (NeNe 216, 217, 218) | locka ayautopHas, CHEUUATU3UPO-
MPAKTUKYM JUIST TIpOBEJICHUS Ja0OpaTOPHBIX | BaHHAs MebOelb, 1abopatopHoe 000py-
3aHATUH B COOTBETCTBHMHU C reped- | mosanue(*)
HEM ayIJUTOpPHOTO QOoHIa
3. CamocrosTtensHast | YueOnas ayautopus (kommbioTep- | Jlocka ayanTOpHas, CHEHUATU3UPO-
pabora HBIA KJIacC ¢ BBIXOJMOM B WHTep- | BaHHAs MeOesb, KOMIBIOTEPA C BBIXO-
HET), JUIS OpraHu3aludd CaMOCTOS- | JOM B HHTEPHET
TENBHON pPabOTHI OOYYArOIIUXCS;
YUTAJIBHBIA 3]l HAYYHOU OMOIMO-
TEKU

3.2. HudopmanuonHoe odecreyeHue 00y4eHus

Ilepeyenb pekoMeHayeMbIX yUeOHBIX W31aHuii, UHTEepHeT-pecypcoB, 10MOJIHH-
TeJbHOM JIUTEPATypPhbl

. AmutpueBa, B. @. ®usuka 118 npodeccuil U CHEHHATBHOCTEN TEXHUYECKOTO
npoduiisd, yueOHuUK, 6-¢ n3nanue crepeoruntoe / B. @. Jimutpuena. — M.: U3pa-
TEJIbCKUU HEHTp «AKanemus», 2021. —448c.

. AmutpueBa, B. @. ®usuka 118 npodeccuil M CHEeHHATbHOCTEN TEXHUYECKOTO
npoduiis, cOOpHUK 3a7a4, 7-¢ uzganue crepeotundoe / M.: M3naTenbckuii eHTp
«Axagemus», 2017. — 255 c.

Tpodumona T. U., @upcor A. B. dusuka mis npodeccuii U creruaibHOCTEN
TEXHUUYECKOTO M €CTeCTBeHHOHayuyHoro mpoduinei. CoopHuk 3amau / M.: U3na-
TEJIbCKUM HEeHTp «Akanemus», 2012. — 304c.

. AmutpueBa B.®., Bacunbe JIL.U. ®uzuka mns npodeccuii U crenualibHOCTEH
TexHuueckoro npoduis. KoHTponbHble MaTepuanbl: yued. mocoOous s ydpe-
xaeHuit cpen. npod. oopazosanus / B.®. Imutpuena, JI.W. Bacunwes. — 2-¢ u3f.,
crep.— M. : U3naTenbckuil ueHTp «Akagemus», 2013. — 112 c.

. HAmutpuena B.®. ®Ouszuka mist npodeccuii U criennarTbHOCTENH TEXHUIECKOTO MPO-
¢buns. JlabopatopHbIi MPaKTUKYM: y4eO. mocoOus Il yupexaeHuid cpel. mpod.
oOpazoBanus / B.®./Imutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2015. —
115 c.

ba3sbl JAHHbIX, an])opMaunonﬂo-cnpanoqnme H IMOUCKOBbIC CUCTEMBbI

e DBC «M3pareiancrBa JIaHb»
Komnekmusa «Equnasi npodeccuoHaIbHAs 0a3a 3HAHM IS arPapHBIX BY30B»
000 «A3naTeancTBo JIaHby.
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Jlunienznonnsiii gorosop Ne 003/2025-44D3 ot 22.05.25 r cpokom Ha 1 rox

http://e.lanbook.com/

o JBC «M3nareancTBa JIaHb»

Komnekuua «Equnas leO(l)CCCI/IOHa.]'[LHaﬂ 0a3a 3HaHuii AJIsl arpapHbIX BY30B»

000 «(M3pareabcTBO JIaHbY,

TocymapcTBennsiii kKoHTpakT Ne 002/2026-44®3 ot 14.05.26 T cpokom Ha | rof

http://e.lanbook.com/

e JbC «(M3nareasbcrBa Jlanb». Kosteknus «®ITY. 10-11 kia. U3a-Bo «IIpocBemenney.

Oo01meodpa3zoBareibHbIE NIPEAMEThI»
000 «IBC Jlanb».
Horosop Ne 153022 ot 30.06.25 r cpokom Ha 1 roxg
http://e.lanbook.com/

e CereBas 3JIeKTPOHHas1 OUOJIMOTEKA
000 «9BC JIAHb»

Horosop Noe COb HB-164 ot 17.12.2019 r. — 6eccpounbilii

http://e.lanbook.com/
http://seb.e.lanbook.com/

e OBC «YHuBepcurerckas 6udmorexa online». ba3oBasi yactb

000 «HekcMenna»

locymapcTBennbiii kKoHTpakT Ne 57-04/2026 ot 14.05.2026 T cpokoMm Ha 1 Tox

http://biblioclub.ru

e DBC «lIOPAHT» Maker CITO
000 «JuaexkTpoHHoe u3areabcTBO IOpaiT»

JInnensuonnsiil norosop Ne 7360 ot 26.08.2025 r. cpokoM Ha 1 rog

https://urait.ru/

e Hayunas 3sekTponnas 6ubauoreka e-LIBRARY.RU (SCIENCE INDEX)

00O Hayunas 3j1eKTpoHHAas OMOIHOTEKA.

JInuensuonnsiit qoroBop Ne SI0-2114/2026 ot 15.05.2026 cpoxom Ha 1 ron

http://elibrary.ru

e Ceprudpuxatr UTC I1O CAb UPBUC64+
000 «3ii Bu [lu - Cuctem»
Horosop Ne A-12933 ot 12.04.2024 r.

e Amntuniaarunar.BY3 5.0
Moayab noucka «O0bequHeHHas koJuteknus 2020»
AO «A"THniaruar»

I'ocynapcrBennsiit koHTpakT Ne 12305 ot 14.05.2026 r. cpokoMm Ha 1 rog

HNuTepHer pecypcesl

HaumeHnoBanmue pecypca cetu «HTepHeT»

DJIeKTPOHHBIN ajpec pecypca

«Poccwuiickoe obpazoBanne» — henepaabHbIA TOPTAI

http://www.edu.ru/index.php

Nndpopmanmonnas cucrema "EnuHoe okHO AocTymna K o0pas3o-
BaTeJIbHBIM pecypcam"

http://window.edu.ru/

B/l «AGROS» — wmexayHapoaHas TOKyMEHTOrpaduueckas
0a3a naHHbIX 1o npobinemam AIIK, oxBaTbIBaeT Bce HaydHbIE
nyOymKanuu (KHUTH, OpOLIIOpsl, aBTOpedepaTsl, AuccepTalyy,
TPY/Ibl CENbCKOXO35HCTBEHHBIX HAYYHbIX YUPEXKICHHH).

http://www.cnshb.ru/cataloga.shtm

ArpoaxagemceTs — 6a3n1 qanabIx PACXH.

http://www.vniikormov.ru/pub/0004/lekt

cii-poslevuzovskogo-obrazovaniia-po-



http://е.lanbook.com/
http://е.lanbook.com/
http://e.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://biblioclub.ru/
http://elibrary.ru/
http://www.edu.ru/index.php
http://window.edu.ru/
http://www.cnshb.ru/cataloga.shtm
http://www.vniikormov.ru/pub/0004/lektcii-poslevuzovskogo-obrazovaniia-po-spetcialnosti-06-01-06-lugovodstvo-lekarstvennye-i-efirno-maslichnye-kultury-01.php
http://www.vniikormov.ru/pub/0004/lektcii-poslevuzovskogo-obrazovaniia-po-spetcialnosti-06-01-06-lugovodstvo-lekarstvennye-i-efirno-maslichnye-kultury-01.php
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spetcialnosti-06-01-06-lugovodstvo-
lekarstvennye-i-efirno-maslichnye-
kultury-01.php

Enerdata — neszaBucumas wH()OPMAIIMOHHO-KOHCAJITUHIOBAS
KOMITaHUs, 00J1aCThIO UCCIICIOBAHUN KOTOPOH SBIISIOTCS SHEP-

TCTHYCCKUC OTPACIU IMTPOMBIIIIICHHOCTHU

http://www.enerdata.ru/

TomIuBHO-3HepreTH4eCKuil KOMILJIEKC

[Ipodeccnonanbubie CrpaBOYHBIE CUCTEMBI Ui PYKOBOIHTE-
Jed ¥ CHelHua’ucToB, paboTAIOIIMX B SHEPreTHUYEeCKON oTpac-

JIN.

https://cntd.ru/products/toplivno e kom
pleks

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSA
TV CIATIITHBI

KOHTpOJII) N OICHKA PC3YJIbTATOB OCBOCHUA yqe6H0171 AUCHUILINHBL OCY-
IMCCTBJLACTCA IIPCIIOAAaBATCIICM B IIPOUCCCC IMPOBCACHUA TCOPCTUUYCCKUX H IIPAK-
THYCCKHUX SaHHTHﬁ, a TaK)XKXC BBIIIOJIHCHHA O6y‘-IaIOH_[HMI/IC5I HHAWBUYAJBHBIX 34d-

JTAHUU, IPOECKTOB, UCCIIETOBAHUM.

IIpenmeTrHble pe3yJbTaThl
(ocBOeHHBbIE yMeHM S, IPeIMeTHbII
pe3yJibTar)

OcHOBHbBIE TOKA3aTEJU OLEHKH pe3yJjabTara

- OIIUCBIBATH U OOBSICHATH (PUINUCCKUE
SABJICHUA U CBOﬁCTBa TCJI. IBUXKCHUC
HEOECHBIX TEJI U HCKYCCTBEHHBIX CITYTHUKOB
3emuin; CBOMCTBA T'a30B, JKUJIKOCTEH U TBEP-
JIbIX TEJ;

- PE3YyJIbTaTUBHOCTDH I/IH(i)OpMaHI/IOHHOI“O IIOHCKa

- OTJIMYATh 'MIIOTE3bl OT HAYYHBIX TCOpHﬁ;
JAC€JIaTh BBIBOJIbI HA OCHOBC
SKCIICPUMCHTAJIBHBIX JaHHBIX

- aHAJIU3 MPOJIETAaHHBIX Ta00PAaTOPHBIX PaboT;

- IPUBOJUTH NIPUMEPHI TPAKTHYECKOTO UC-
MOJIb30BaHUS (PU3NUYECKUX 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOJNHAMUKH U DJIEKTPOJUHA-
MHKHU B SHEPTE€THUKE; PA3TMYHBIXBUIOB AJIEK-
TPOMAarHUTHBIX U3JIYYEHUN JI1 pa3BUTHUSA pa-
JIAO- U TEJIEKOMMYHHKALINI;

- TOYHOCTb HUCIIOJb30BaHHUA (I)I/ISI/I‘-ICCKI/IX 3HAHUM
JJI ITPAKTHYCCKOI'0 UCITIOJIb30BAHUA

- BOCIIPUHUMATh U HA OCHOBE MOJIYY€HHBIX
3HAHUI CaMOCTOSTCILHO OICHUBATh
uH(pOpPMAIINIO, COJIEPKAIIYIOCS B CO00-
menusix CMU, UnrepHere, Hay4HO-TIO0-
NyJSPHBIX CTATBIX;

-IIOJIYUCHHUC HOJIy‘ICHHOﬁ

uH(popManuu

BbBIBOJ1a n3

- MCII0JIb30BaTh MIPHUOOPETEHHBIE 3HAHUS U
YMEHHMSI B IPAKTUYECKOU JEATEIBHOCTH U
MOBCEIHEBHOM JKU3HU ISl 0OecTIeyeHHs
0€30I1aCHOCTH KHU3HEIEATEITbHOCTH B
MIPOLIECCE UCIIOJIb30BAHUS TPAHCIIOPTHBIX
CPEACTB, OBITOBBIX JEKTPONPHOOPOB

-CUCTEMATHU3allUA HpI/I06pCTCHHBIX 3HAHUM

- CMBICJI IIOHSATHI: (I)I/ISI/I‘-IGCKOC SABJICHUC,
THUIIOTE3a, 3aKOH, TCOPU, BEUICCTBO,
B3aHMOﬂCﬁCTBHC;

- MEPEUYUCITIEHUE OCHOBHBIX MOHATHI

HCIOJIB3YIOMIUCCA B (I)I/I3I/IKC



http://www.vniikormov.ru/pub/0004/lektcii-poslevuzovskogo-obrazovaniia-po-spetcialnosti-06-01-06-lugovodstvo-lekarstvennye-i-efirno-maslichnye-kultury-01.php
http://www.vniikormov.ru/pub/0004/lektcii-poslevuzovskogo-obrazovaniia-po-spetcialnosti-06-01-06-lugovodstvo-lekarstvennye-i-efirno-maslichnye-kultury-01.php
http://www.vniikormov.ru/pub/0004/lektcii-poslevuzovskogo-obrazovaniia-po-spetcialnosti-06-01-06-lugovodstvo-lekarstvennye-i-efirno-maslichnye-kultury-01.php
http://www.enerdata.ru/
https://cntd.ru/products/toplivno_e_kompleks
https://cntd.ru/products/toplivno_e_kompleks
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- CMBICIT (PU3HYECKUX BEIIMYUU: CKOPOCTD,
YCKOpEHUE, Macca, CHiia, UMITYJbC, paboTa,
MeXaHUYeCcKasi YHeprusi, BHYTPEHHSSI SHEp-
TUsi, a0COTIOTHAS TeMIIepaTypa, CPETHAIKI-
HETHYEeCKas SHEPrus YacTHUIl BEUIECTBa, KO-
JUYECTBO TEIUIOTHI, JIEMEHTaPHbBIN 3JICK-
TPUYECKUU 3apsi;

- OIMPEACIICHUC CMBbICIIA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH

- CMBICJT (PU3UYCCKHUX 3aKOHOB KIIACCHYECKOM
MEXaHUKH, BCEMUPHOTO TATOTCHHS, COXPa-
HCHUS SHCPIrUur, UMITYJIbCa U
JIEKTPUUYECKOTO 3apsi/ia, TEPMOINHAMHKH,

- U3JI0KCHUEC CMBICIIAa (bI/ISI/ILIeCKI/IX 3aKOHOB




