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1.ITacnopT padoueil mporpaMMbl Y4eOHOW THUCHHMILJINHBI
OV /.12 ®u3uka
1.1 PaGouass mporpamma y4eOHOM TUCHUIUIMHBI SIBJSIETCS YACThIO MPOrPAMMBbI
NOATOTOBKHU CIIELIMAIIMCTOB cpeaHero 3BeHa B coorBeTrcTBUM ¢ PI'OC mo
cunerpanbHoctu CIIO:
21.02.02 bypenue HeTAHBIX U FA30BbIX CKBAKHUH,

BXOJAIIEH B COCTaB YKPYITHEHHOM IPYNIIbI CLIEHUAIBHOCTEN:

21.00.00 IIpukgagHasi reoJiorusi, rOpHOe [ej10, HedTerazoBoe [ej0 H
reoae3usi.

Pabouas mporpamMmma y4eOHON AUCITUTUITMHBI MOYKET OBITh HCIIOJIh30BaHA
npenogasarenamu CIIO aiist ocyiiecTBiIeHUs] TOATOTOBKHU CIIEIHAIUCTOB
CPEIHETO 3BeHA TEXHUYECKOTO MPOQHIISL.

1.2. MecTo y4eOHOM AUCIUIUIMHBI B CTPYKTYPE OCHOBHOM ITPpodeccCuOoHaNbHON
o0pa30BaTeNbHON MPOrpaMMbI- 00111€00pa30BaATENbHbIIN LIUKIL.

1.3. Llenu 1 3a1aun y4eOHOM TUCHUIUIMHBI — TpeOOBaHUS K pe3yibTaTaM
OCBOCHMS THUCLMIUINHBIL:

OcBoeHue conepkanus yueOHo! aucuuminHbl «Dusnkay odecrneunBaeT
JOCTHKEHUE CTYICHTAMHU CIEAYIOIINX Pe3yabTATOB!

* IUYHOCHIHbIX .

- YyBCTBO F'OPJIOCTU U YBAKECHHS K UCTOPUU U JOCTUKEHUSAM OTECUECTBEHHOM
(u3nuecKkoil HaykH; PU3NYECKH TPaMOTHOE NTOBEAEHUE B IPO(ecCHOHaIbHON
NEeSATENBHOCTH U OBITY IIPH 00pallleHnu ¢ TpHUOOpaMH U YCTPOKUCTBAMM;

- FOTOBHOCTb K MPOJIOKEHHIO 00pa30BaHus U MOBBIIICHHS KBaTU(UKAIUU B
n30paHHO npodecCnoHaNbHON NEATEIbHOCTH U 0ObEKTUBHOE CO3HAHUE POJIU
(U3HUECKUX KOMIIETEHIIMM B 3TOM; YMEHUE UCIOJIb30BaTh JOCTUKEHUS
COBpPEMEHHOM (PU3NYeCKON HayKH M (PU3NUYECKUX TEXHOJOTUM ISl TIOBBITIICHUS
COOCTBEHHOT'O MHTEIIICKTYaJIbHOTO PAa3BUTHS B BEIOpaHHOM NpodecCoHaIbHOM
NEeSATENBHOCTH;

- YMEHHUE CaMOCTOATEIHHO T00BIBAaTh HOBBIE ISt ce0s (pU3ndecKre 3HaHMS,
UCIIOJIb3Ysl ISl 3TOT0 AOCTYMHbIE HCTOYHUKH UH(YOPMAINH; YMEHHUE
BBICTPAaNBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHUSI B KOMaH/I€ 110 PELIEHUIO
00IIUX 3ajad;

- YMEHUE YNPaBIIATh CBOEH MMO3HABATENIbHON AESATENbHOCTHIO, IPOBOAUTD
CaMOOILIEHKY YPOBHS COOCTBEHHOT'O MHTEINIEKTYaJIbHOTO Pa3BUTHUS;

* MemanpeomMemmbIx:

- HCTIOJIb30BAHUE PA3TUYHBIX BUJOB MO3HABATEIBHOM IEATENbHOCTH ISt
perieHus GpU3NUECKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOIOB
NO3HaHUA(HAOIIOACHUS, ONIUCAHUS, U3MEPEHUS, DKCIIEPUMEHTA) JIJISl U3YUCHUS
PAa3IMYHBIX CTOPOH OKPYKAOIIEN JEUCTBUTEIBHOCTH;

- ACTI0JIb30BAaHNE OCHOBAHHBIX MHTEJUIEKTYAJIbHBIX ONE€paliil: HOCTAHOBKH
3a1a4u, (HOpPMyYIMPOBAHUS TUIIOTE3, aHAIM3a U CUHTE3a, CPABHUBAHMS,
000011IeH s, CUCTEMAaTH3aIMs, BBISIBIIEHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH,



MOKCKa aHAJIOTOB, (POPMYITMPOBAHUS BBIBOJOB JIJISI H3yUEHUS PA3IMYHBIX CTOPOH
(bu3HUecKuX 00bEKTOB, SIBICHUI U MPOIIECCOB, C KOTOPHIMUA BO3ZHUKAET
HE0OXOIMMOCTb CTaJIKHUBAThCS B IPO(eccHoHaNbHOM chepe;

- YMEHUE TEeHEepUPOBATh UJIEU U ONPENIEISATH CPEICTBA, HEOOXOAUMBIE JISl KX
peanu3anuu; YMEHHE UCTI0JIb30BaTh PA3JIMYHbIE HCTOYHUKH JJISI IOJTy4EeHUS
¢busnueckoit uHPOpMaIMU, OLICHUBATh €€ T0CTOBEPHOCTD;

- YMEHHUE aHAIU3UPOBATh U MPEJICTABIATh HH(OOPMAIUIO B PA3IMYHBIX BUJAX;
YMEHHE MyOJIUYHO MPECTABISTh PE3yIbTaThl COOCTBEHHOTO HCCIIEI0BaHUS,
BECTH JUCKYCCUU, JOCTYITHO U TAPMOHUYHO COYETAs COJIepKaHUE U (POPMBI
MpeACTaBIIEMON HH(OpMaLUK;

* PEOMEMHDBIX

- c(hopMUPOBAHHOCTH MPEACTABICHUI O POJIU U MECTE (PUBUKHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA; TOHUMaHUE (PU3NYECKON CYIIIHOCTH HAOII0AaeMbIX BO
Bcenennoii siBnenuii, poau gusuku B GOpMHUPOBAHUM KPYro3opa u
(YHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs] IPAaKTUUECKUX 3a/1aY;
- BJIa/ICHHE OCHOBOTMOJIaraloliuMu (GU3NYECKUMU MOHATUSAMU,
3aKOHOMEPHOCTSIMM, 3aKOHAMU U TCOPUSIMU; YBEPEHHOE HUCII0JIb30BaHUE
(u3nyecKoi TEPMUHOIOTHH U CUMBOJIUKY;

- BJIJICHUE OCHOBHBIMH METOJaM1 HAYYHOTO IIO3HAHUS, UCIIOJIb3YEMBIMHU B
¢u3rke: HaOIMIOICHUEM, ONIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHMUS
00pabaTbIBaTh pe3yabTaThl U3MEPEHHI, OOHAPYKUBATH 3aBUCUMOCTb MEXITY
(U3HMUECKUMU BETUYHMHAMU, OOBSICHATD MOJIyYEHHBIE PE3YNIbTATHI U ACNIaTh
BBIBOJIbI; CPOPMUPOBAHHOCTh YMEHUS PEIIATh PUINYECKHE 33/1aUH;

- c(hopMUPOBAaHHOCTH YMEHHUS IPUMEHATD MOTYUEHHBIE 3HAHUS IS OOBSICHEHUS
YCIIOBHUM MPOTEKaHUs (PU3NYECKUX SBJICHUHN B IPUPOE, MPOhecCHOHATbHON
cdepe 1 s TPUHATUS TPAKTUYECKUX PEIICHUN B MOBCEHEBHOM KU3HU;

- ¢c(OpMHUPOBAHHOCTH COOCTBEHHOM IMO3MITUH 110 OTHOIICHHIO K (PU3HUECKOM
UH(pOpMaIUH, OTy4aeMON U3 pa3HbIX HCTOUHUKOB.

1.4 PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHUE NMPOTrPaMMbl yueOHOI
AUCUMILTHHBI:

MaKCUMalbHOW yueOHOW Harpy3ku oOydaromerocs 182 gacos, B TOM 4nce:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocsi 121 gacos;
CaMOCTOSITEeNIbHOM paboThl oOyuaromierocss 61 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM V4eOHOM TUCIUIIJINHBI M BUABI Y4eOHOW PadoThI

Bua yueOHoit padoThl Konuuecmeo
uacoe

MakcuMmasibHasi yueOHasi Harpy3ka (Bcero) 182
Oo0s3aTesIbHAsA ayAUTOPHAS y4eOHAsi HATPY3Ka (BCero) 121
B TOM YHCIIE:

TeopeTudeckue 3aHATHS 99
JlaGopaTopHO- MpaKTUYECKUE 3aHITHUS 22
CamocrosiTenbHast paboTa 61

Hmozosasn ammecmauus 6 ¢0pme IK3amena




2.2. TemaTu4yecKuid IJIAH U COEPKAHNE YYEOHOM TUCUMIIMHBI «DU3HKA)

HaumeHnoBanue Coaepixanue yueOHOro MaTepuaJa, JabopaTopHblie padoThl M NPAKTHYECKHE 3aHATHSA, O0vem | Yposenb
Pa3iesIoB U TeM CaMOCTOsITe/IbHAA padoTa 00y4aloIUXCH 4acoB | OCBOCHHUS
1 2 3 4
Copep:kaHue y4eOHOro MaTepuaa 4
®usznka — HaykKa o npupoje. ECTecTBEHHO - Hay4HbIN METO]] IO3HAHMSI, €70 BO3MOYKHOCTH U IPAHUILIBI
MIPUMEHUMOCTH. 3 1
Beenenne. MogenupoBanue GpU3NUECKUX SIBJICHUIN U IpoLeccoB. Poib 3KcriepuMeHTa U TEOpUH B Ipoliecce
IIO3HAaHMs NpUpobl. Pusndyeckre 3aKOHbl. BXOIHONW KOHTPOIIb.
CaMocTosiTeibHasi padoTa CTyJeHTA: U3yYCHHE JIEKIIMOHHOI'O MaTepuaa, MaTepuaia yueOHuKa, 1
pedepatsl, TecToBast paboTa, MUHH-cOUnHEHHE «DU3NKa — B )KU3HH YETIOBEKA»
Pazgenl Mexanuka 34
Coaep:xanue yueOHOTro MaTepHaJia
OTHOCHTEIBHOCTD MEXAaHUYECKOTO JBMKEHUS. CUCTEMBI OTCYETa. XapaKTepUCTUKA MEXaHUUECKOTO
1.1 KunemaTuka JIBUKEHUS: IEpEMEILIEHNE, CKOPOCTb, yCKOpeHHue. Buibl 1BUKeHuUs (paBHOMEPHOE, paBHOYCKOPEHHOE) U 6 2
ux rpapuyeckoe onucanue. J{BUKeHHE N0 OKPYKHOCTH C MOCTOSIHHOM 110 MOJTYJII0 CKOPOCTBIO
BsaumoneiictBue ten. [Ipunuun cynepno3uuuu cui. 3akoHsl AMHaMUKU HetoToHa. Cuiibl B ipupoje:
1.2 3akonbl HbloTOHA 8 2
YIPYTOCTh, TPEHHE, CUJIA TSKECTH. 3AKOH BCEMUPHOTO TAroreHus. HeBecoMocCTsh.
1.3 3akoHbI 3aKOH COXpaHEHMsI UMITYJIbCAa U PEaKTUBHOE JABM)KEHUE. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEpTuu.
COXpPaHEHHUs B Pa6ota n momHoCTh. DHeprus .Kunetnueckas sneprus. [ToreniuanbHast sHeprus. 3aKOH COXpaHEHUS 6 2
MeXaHHUKe MOJIHOM MEXaHMYECKON YHEPTUH.
JlabopaTropnbie padoThl 9
M3mepeHne Macchl Tena.
CamocrosiTeibHAas padoTa CTyAeHTa: U3ydyeHHUe JEKIIMOHHOr0 MaTeprasa, MaTepuaia yueOH1Ka,
BBIIIOJTHEHUE PACUETHBIX PaboOT, TOMAIIHUE Ja0opaTopHbIe padoTHI, pedepaTsl, IEMOHCTPALIMOHHBIE 12
paboTHI.
Pasznes 2. OcHOBBI MOJICKYJISAPHOH (PM3HKHM M TEPMOJUHAMUKH 26
Copep:kaHue y4eOHOro MaTepuaa
2.1 OcHoBBI OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM Teopun. Macca u pa3mepsl Mosiekyi. bpoyHoBckoe
MOJIEKYJISIPHO- neuxenue. udoysus. CtpoeHne ra3000pa3HbIX, )KUIKUX U TBEPAbIX Tesl. AOCONIOTHAS TeMIieparypa 2 1
KHHETHYeCKO#i Teopuu. | KaK Mepa CpeJHEe KMHETUYECKOW SHEPTUU YacTH
HNneanbHbiii ras. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOM T€OpUH ra3oB. TemMieparypa u ee u3sMepeHue.
["a30BbIe 3aKOHBI. AGCOTIOTHBIN HYJIb TEMIEpaTyphl. TepMoarHAMHUUECKas IIKada TEMIIEPaTyphl. 2 2
YpaBHEHHE COCTOSHUS UACATBHOIO rasa.
Buytpennss sHeprus u padota rasa. [lepBblif 3akoH TepmoauHaMuku. HeoOpaTUMOCTb TETTOBBIX 5 5

2.2 OcHOBBI

MIPOLIECCOB U BTOPOI 3aKOH TEPMOJIMHAMUKH.

7




TePMOAHMHAMUKH Mopenb cTpoeHus kUAKoCcTH. HachlleHHbIe N HEHACKIIIEHHbIE NTapbl. Biia)kHOCTh BO3TyXa. 9
[ToBepxHOCTHOE HATSKEHUE U CMAaYMBaHUE.
Monenb cTpoeHus TBepabIX Ten. Mexannyeckue cBOWCTBa TBEPbIX Tesl. AMOp(HbIE BeliecTBa U
KUJKHE KpUCTAILIbL. I3MEHeHUs arperaTHbIX COCTOSIHUM BEIECTBA. 2
TerioBble ABUTATENd U OXpaHa okpy:xatoieit cpenbl. KIITJ] TenioBbIx nBurarenei.
JlaboparopHbie padoThl
Ornpenenenne Maccsl BO3/1yXa B Kjacce. 4
W3mepenune BIaKHOCTH BO3/TyXa.
CamocTrosiTesibHas paboTa CTyAeHTa: U3y4YeHHUE JICKIIMOHHOTO MaTepHralia, MaTepuaia yueOHIKa,
cocTaBJieHUE pedepaToB, TIOUCK JOTOTHUTEIBHON TUTEPATypPhl B HAYYHBIX U3AHUSX, pacdeT (PU3UICCKIX 12
BEJIMYMH.
Pa3znes 3. OcCHOBBI 3JIeKTPOAUHAMHUKHI 40
Conep:xaHue y4eOHOIro MaTepHuaJia
B3auMopeiicTBre 3apsyKEHHBIX Tell. DJIEKTPUUECKUN 3aps/l. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijaa.
3.1 DaeKTpHUecKoe 3akon Kynona. Dnexkrpuueckoe nosie. Hanpsixennocts nosis. [Toteniman momnst. Pa3HOCTh MOTEHIIMAIOB.
Hoe [IpoBOIHUKY B AJIEKTPUUECKOM IOJIE. DNeKTpuueckas eMkocTb. Konaencarop. Jusnexkrpuku B 4
AIEKTPUUYECKOM TIOJIE.
[TocTosiHHBIM AnekTpruyeckuil Tok. Cuia Toka, HanpsKEHUE, SJIEKTPUUECKOe CONpOoTHBIeHHE. 3akoH OMa
3.2 3aKoHLI Ju1s yuacTtka uend. [locnenoBarensHoe U napaiienbHoe coeAnHeHUs: TpoBOAHUKOB. DJIC ncrounmka
ToKa. TerniaoBoe neicTBHUE AIEKTPUIECKOTo ToKa. 3akoH J[koyns—IJlenma. MOITHOCTD 3JIEKTPUUYECKOTO 4
NMOCTOSIHHOTO TOKA
TOKA.
3.3 DuIeKTpHYecKu i N
TOK B OJIYITPOBOTHUKH. C96CTBeHHa51 Y TIPUMECHAs TPOBOJIMMOCTH TIOJTYTIPOBOTHUKOB. 9
HOAYNPOBOHMKAX [TomynpoBoiHUKOBEIH 1ro. [1omynpoBOJHUKOBEIE TPHOOPHI.
MarnautHoe nose. [locTossHHbIE MarHUTHI 1 MarHuTHOE 1oJjie Toka. Cuna Ammnepa. [IpuHnun nencTBust
3.4 MarauTtHoe moJie DIIEKTPOJIBUTATENS. DIEKTPOU3IMEPUTENBHBIE TPUOOPHI. 4
NHnykiys MarHuTHOTO 110J1s1. MarHuTHbBIN MOTOK.
3.5 DeKTpoMarHuTHs SIBneHune ANeKTPOMArHUTHOM MHAYKIIMU U 3aKOH 3JI€KTpOMarHuTHOM nHAykuuu @Papanes. Buxpesoe
anekTpudeckoe noyie. Ilpasuio Jlenna. CamonmHayKuus. JHEPryus MarHUTHOTO MOJIS 2
HHAYKIHS
36 DIIEKTPOMarHUTHOE MMOJI€ KaK 0COOBIN BUJT MAaTEPUH. IIEKTPOMArHUTHBIC BOTHBL. CKOPOCTh
' AIIEKTPOMArHUTHBIX BOJH. Bubpatop 'epua. M3o6perenue paaro A.C.ITomoBemM. [TpuHIHUIBI
JIEKTPOMarHuTHbIE 2
PaaNOCBS3H.
BOJIHBI




JlaGopaTopHblie padoThI

Pacuer conpoTuBieHus Ipu MOCIEA0BATEILHOM COEIUHEHUH.
PacueT conpoTuBieHHs Npy NapajljebHOM COSAMHEHUH.
N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.
M3mepenue ynenbHOro COnpOTUBICHUS IPOBOTHHKA.
OnpeieneHne MOIHOCTH JIaMIIbl HAaKaJIMBaHUs

10

CamocrosiTeibHAas padoTa CTyJAeHTa: U3yuyeHHUe JEKIIMOHHOIO MaTepraia, MaTepraina yueOHuKa,
cocTaBjeHue pedeparos, pacueTbl (GU3NIECKUX BETUYMH, PEIICHHE 33/1a4, CAMOCTOSATENbHBIE PA0OTHI 10
MPOBEICHUIO JOMAIIHUX pedeparos.

12

Pasznend Koje0anus 1 BOJHBI

28

Conep:xanue yueOHOro MaTepuasia

4.1 MexanuueckKue
KoJ1e0anus

Mexanunueckue kosnebanus. KonedarensHnoe apmxenue. ['apmonnyeckue konebanus. CBoOOIHbIE
MexaHndeckue konebanus. JInHeiiHpie Mexanndeckue KojaedarenbHble cucTemsbl. [IpeBpamienue
SHEPTUHU IpH KosebaTeabHOM JIBH)KeHUH. CBOOOAHBIE 3aTyXaloOIIe MEXaHUYECKUEe KoieO aHusl.
BriHyXIeHHbIE MEXaHUUYECKUEe KoJieOaHusl.

4.2 Ynpyrue BOJIHBI

pryrI/IC BOJIHBI. HonepeqHHe U IMPOJAOJIbHBIC BOJIHEI. XapaKTepI/ICTI/IKI/I BOJIHBI. ypaBHCHI/Ie MJI0CKOH

Oerymeii BosHbl. MHTEpdepenus BonH. [lonsatrue o nudpaknuy BoJH. 3ByKOBBIE BOJHBI.
YIIbTpa3ByK U €ro NpUMEHEHUE.

4.3
DJIeKTPOMATHUTHBbIE
KoJIeOaHus

OnekTpoMarHuTHele Kosnebanus. CBOOOHbIE AIeKTpOMarHuTHeIe Kojebanus. [IpeBpamenue
JHEPIuu B

K0J1€0aTeIbHOM KOHTYpe. 3aTyXarolie 3JIeKTpOMarHuTHbIe KoneOanus. ['eneparop He3aTyXarImux
AJIIEKTPOMArHUTHBIX KoneOaHui. BoiHy)XIeHHbIe aNeKTpuueckue konebanus. [lepemeHHbIN TOK.
['enepaTop nepeMeHHOro ToKa. EMKOCTHOE M MHIYKTUBHOE COMPOTHUBIIEHUS IEPEMEHHOT0 TOKA.
3akoH Oma aJ1s1 2JeKTPUUECKON LIeNU epeMeHHOro Toka. Pabora u MOIHOCTh IEPEMEHHOTO TOKA.
['enepatops! Toka. Tpanchopmaropsl. Toku Beicokol yactoTsl. [lonyuenue, nepenaya u
pacrpeneneHue 3JIeKTPOIHEPIHH.

10

JlaGopaTopHbie padoThI
M3yuenne 3aBUCMMOCTH TIeproIa KojaeOaHUi HUTSHOTO (MM MPYKMHHOTO) MAasSTHUKA OT JAJTUHBI HUTH
(vym Macchl Tpy3a).

CamocTosiTeabHAas DadoTa cTVIeHTa: M3vaeHue JEKIMOHHOI0 MaTepuaa. MaTepuaiaa
vaueOHHKa .cocTaBlIeHHEe pedenaToB. pacyeTsl GU3NUECKUX BCJINYHUH, PCIICHUC 3aaaY,
CaMOCTOATCIBHBIC pa60TBI 10 OPOBCACHHUIO JOMAIIITHUX pe(bepaTOB.

Pa3agen 5 Ontuka

20

Conepxanue yueOHOro MaTepuaJia




5.1 llpupoaa cBera

[Tpupona ceera. CKOPOCTh pacIpOCTpaHEHUS CBETA. 3aKOHBI OTPAXKEHUS U MIPETIOMIICHUS CBETA.
[Tonroe oTpaxenue. JInuuzel. ['1a3 kak ontudeckas cucrema. OnTHu4ecKue NpudopHI.

5.2 BosiHoBBIE
CBOJiCTBA CBeTA.

HNuTtepdepenuns ceera. KorepeHTHOCTh CBETOBBIX J1ydeil. IHTepdepeHLns B TOHKUX MIJICHKaX.
[Tonocer paBuo#t Tonmuubl. Konbia Heiorona. Mcnonb3oBanue nHTEpPEpeHINN B HAYKE U TEXHUKE.
Hudpakuusa ceera. JJudpakuus Ha menu B napajuiesbHbIX Jydax. JudpakiuonHas pemerka.
[Tonsitue o ronorpaduu. [onspuzanus nonepeunsix BoiH. [lonspusanus ceera. /[BoitHoe
nydenpenomiuenue. [lomapounsl. Jucnepcus ceera. Buabl cnekTpos. CHEKTpsI HCITYCKaHUSA.
CrnexTpsl norjomueHus. YnprpaduonetoBoe u nHppakpacHoe u3inydeHus. PenrreHosckue ayyu. Mx
IIPUPOJIa U CBOMCTBA.

JlabopaTopHbie padoThI
M3mepeHune nokasaress IpeIoOMICHUS CTEKIIa.
W3yuenne natepdepeHnn u audpaximm cBeta

CamocrosiTeqibHAsi padoTa CTy/IeHTAa: U3y4YeHUE JIEKIIMOHHOTO MaTepuala, Marepuaia ydeOHuKa,
cocraBiieHHe pedepaToB, pacueTsl PU3NYECKUX BEIUYHH, PEHICHUE 33724, CAMOCTOSTEIbHBIE Pa0OTHI
10 IPOBEJCHUIO TOMAIIHUX pedepaToB.

Pasnes 6 DiieMeHTBI KBAHTOBOH (pU3MKH
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Conepxxanue yueGHOro MaTepuaja

6.1 KpanToBasi onTuKa

['unoresa Ilnanka o kBanTax. ®oroaddext. oToH. BorHOBEIE 1 KOPITYCKYISIPHBIE CBOWCTBA CBETA.
TexHHUYeCKHE YCTPONCTBA, OCHOBAHHbBIE HA UCIIONIb30BaHUU (hoTodhdekTa

6.2 ®usuka aToma

Pa3BuTHe B3rIsA10B HA CTpOEHUE BellecTBa. SaepHas (maaHeTapHas) Moaenb. Moaenb aToma
Bosopona no bopy. KBaHToBBIE TeHEPATOPHI.

6.3 ®Pu3uka aTOMHOI0
spa

PannoakTuBHOCTE. 3aKOH paJoaKTUBHOIO pacnajga. CTpoeHre aTOMHOrO sapa. SaepHble peakluu.
[lenHas simepHas peakuus. PagroakTUBHBIE H3TYYSHUS U UX BO3JIEHCTBUE HA KUBBIE OPTaHU3MBI.

CamocrosiTesibHAasi padoTa CTyAeHTa: U3yueHHUe JeKIIMOHHOTO MaTepraia, MaTepuana yaeOHuKa,
cocTaBJieHHE pedepaToB, pacueThl (PM3NYECKUX BEIMYMH, pEIIEHHUE 3a/1a4, CAMOCTOSTENIbHbIE paOOTHI IO
MPOBEICHUIO JOMAITHUX pedeparos.

Pasznea 7 Jpoaronus Beesennoii

14

Conep:xanue yueOHOro MaTepuaJia

7.1 CrpoeHue u
pa3ButHe BeesieHHOI.

Hamra 3Be3nnas cucrema — l'anmaktuka. [Ipyrue ranmaktuku. beckoneunocts Beenennoi. [lonsitue o
kocmouioruu. Pacmmpsromasics Becenennas. Monens ropsiueit Beenennoi. CTpoeHne U IpOUCXOKICHHUE
["anakTuk.
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7.2 DBoJouUs 3B€31.
I'unore3a

Tepmosinepuslii cunTes. [Ipodbnema TepmosiiepHoi sHepreTuku. DHeprus ColHIa U 3BE3]T.

Oposmtouus 3Be31. [Ipoucxoxaenue CoTHEUHOM CUCTEMBI. 4
NMPOMCXOKIEHHSI
CoJIHeYHO#i CHCTEMBI.
CamocrosiTejibHasi padoTa CTyeHTAa :U3yUCHHE JICKIIMOHHOTO MaTepualia ,MaTepraia yaeOHuKa,
cocraBlieHUe pedepaToB ,pacyeThl GU3HMUECKUX BEIIMYUH ,pEIICHUE 33129, CAMOCTOSITEIILHBIC PA0OTHI O 6
MIPOBEJICHUIO JOMAIITHUX pedepaToB.
Bcero: 182
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3. YCJIOBMS PEAJIN3AIIMUA YYEBHOM JUCIUTLINHBI
3.1TpeGoBaHusI K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecle4YeHU 0
Peanu3zanus yueOHON NUCHUIUIMHBI TpeOyeT HAIMYKS: ydeOHOTO KaOnHeTa (QU3NKU
Kommekt yueOHON mMebenu: paboyee MECTO MpernoaaBaTeisi, y4eHU4eCKUe CTOJbl — 15 mT.,
cTyabs — 30 mT., yueOHas TOCK, mKa] KHIWKHBIA — 2 mT., mKad ams npubopoB — 3 mit.,
cTeJuiax — 4 mr.

Texanueckue cpencra o0yuenus: Mmoautop Flatron "e245/17"/1280 x 1024 / 85 T'i-1 .
komnbioTep Celeron 2.4 Ghz/4GB/500 GB/-1 mir.

[Tpubopsl 1eMOHCTpalIMOHHBIE MO pa3aenam: «Mexanukay, «ModekymspHas Gu3nka u
TEPMOJIMHAMUKAY», «IJEKTPUUYECTBO U MarHETU3M», «I'eomeTpuueckast i BOJTHOBAsI ONTHKa»-
23 T, npubopskl 1JabopaTopHbie-12 mT., HA0OP XUM. MOCYAbl U MPUHAIICKHOCTEN JIsI
KabuHeTa GU3uKKU-12 mT. Y4eOHO-HATISATHBIE CTEH/IbI-

«KBanrtoBas pusuka»; «MoinekymnsipHas dpusznkay; «MexaHukay; « JNEKTPOAUHAMUKAY;
«Onrukay; «l1lkana 377eKTpOMarHUTHBIX H3ITYYEHUID;

«Tabnuipl GU3NUECKUX BETUIUH

HarnsgHo-uHbOpMallmoOHHBIE MaTepUalbl: TMpe3eHTaluu, BuaeopmibMbl.  [IporpamMmmuoe
obecieuenne: OC Windows, mporpammer makera Microsoft Office., BuptyanbHbIid
J1a00paTOPHBIN MPAKTUKYM 0 Pusnke « DU3UKOHY.

3.2. UnpopMannoHHoe odecnevyeHue 00yueHust

Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX u3aaHuil, UHTEepHEeT-pecypcoB, H0NMOJTHUTEIHLHOM
JIUTEPATYPHI

OcCHOBHBIC HCTOYHHUKH:

Jmumpuesa B.®. duzuka 15 npodeccuii U CrienuaaibHOCTEH TEXHUYECKOTO POQUIIS:
y4eOHUK /71 00pa30BaTeNbHBIX YUPEKICHUM cpea.mpod. oopazoanus. — M., 2021.
Jmumpuesa B.®. ®uzuka nus npodeccuii U CrennanTbHOCTENH TEXHUYECKOTO MPOQHIIS.
COopHuk 3a1a4: yueb.mocobue st 00pa3oBaTeNbHBIX YUPEKICHUHN cpel. mpod.
obpazoBanus. — M., 2017.

JImumpuesa B.®. ®uzuka nis npodeccuii U CenuaibHOCTeH TEXHUYECKOTO TPOQuIs.
JlabGopaTopHbIil MPaKTUKYM: yue0.mocoous 1t yupekaeHui cpel. npod. odpasoBanus /
B.®./Imutpuena, A.B. Kopxkyes, O.B. Myprazuna. — M., 2017.

JlonoiHuTEILHbIE HCTOYHUKH:

Kacwvsanos B.A. inmoctpupoBaHHbIil aTiac no ¢usuke: 10 kmace.— M., 2010.

Kacwvanos B.A. inmoctpupoBaHHbIil aTiac no ¢usuke: 11 kmace. — M., 2010.

Tpoghumosa T.U., DupcoB A.B. @usnka ajig npodeccuit U CueruanbHOCTeH TEXHUIECKOTO U
eCTeCTBEHHO-Hay4qHOro npoduneii: Coopauk 3amad. — M., 2013.

Tpogumosa T.U., DupcoB A.B. duzuka mis npodeccuii U CrienuaabHOCTEH TEXHUISCKOTO 1
€CTECTBEHHO-Hay4yHOT0 nipoduiieii: Pemenus 3amau. — M., 2015.

Tpogumosa T.U., Dupcos A.B. duzuka. CnipaBounnk. — M., 2010.

Dupcos A.B. Pusuka m1s ipodeccuii U CrIeUaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAY4YHOTO Mpoduiie: ydeOHUK AJi1 00pa30BaTeNIbHbIX YUPEKICHUN cpea.npod. oOpazoBaHus
/ mox pen. T.N.Tpobumonoit. — M., 2014.

NuTepHer-pecypesbl:

http://bio.1september.ru/ - razera «®u3uka» - npuiokeHue K «1 ceHTIOPs»
http://www.ecolife.ru/ - Odunmansbiii cailT )xypHaia «DU3nuka ¥ KU3HBY
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA YUYEGHOU
JAUCHUITJIUHBI
KonTpone u®  omeHka  pe3yJbTaTOB  OCBOCHHS  Y4eOHOW  JUCIUTIIUHBI
OCYIIECTBISIETCS TPEemogaBaTesieM B MpOIEcce MPOBEACHUS MPAKTUUECKUX 3aHATHH U
nabopaTopHBIX paboT, TECTUPOBAHHWSA, a TaKXKe BBHIIOJHCHUS OOyYarOMHMUCS
WHIWBUAYAJIbHBIX 3aJIaHUH, TPOCKTOB, UCCIIEIOBAHUN.

DopMBbI M METObI
KOHTPOJIS U OLCHKHU
pe3yJIbTaTOB 00yUYeHH s

Pe3yabTaThl 00yyeHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

OOyyaromuiics J0JKEH YMETh:
-OMUCHIBATh U OOBACHATH (pU3MUecKue siBICHUA U | TeKymuid KOHTPOJIb:
CBOMCTBa Tel: JBW)KCHME HEOCCHBIX Tl U | - UHAUBUIYaJbHBIA U
MCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM; CBOMCTBa ra3oB, | GpPOHTAJIBHBIN OMPOC B
KHUJKOCTEH W TBEPABIX TEJ, DSJICKTPOMArHUTHYIO | XOJ€ ayJAUTOPHBIX
UHYKIMIO, PACIpPOCTPAHEHHUE DIIEKTPOMArHUTHBIX | 3aHATUIA,
BOJIH; BOJIHOBbIE CBOICTBa CBETa; U3IYYEHHE U | - KOHTPOJb
HOTJIOUIEHUE CBETa aTOMOM; (OTOIPEKT. BBITIOJIHEHUS
-OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHIt WHIUBU Ty aJIbHBIX
-Jile7aTh BBIBOJIBI Ha OCHOBE AIKCIEPUMEHTATIBHBIX | 3a/IaHUH.
JAHHBIX; - CEeMHHApCKHe
-IPUBOJIUTH  TPUMEPHI, TOKA3bIBAIOIINE, YTO: | 3AHITHS
HAOIOIEHUST ¥ DKCIIEPUMEHT SIBIISTIOTCS OCHOBOM aiisi | - TectupoBaHue
BBIIBIDKEHUSI THIIOTE3 W  TEOpUH, TMO3BOIAIOT | - CamocTosTenpHas
IPOBEPUTh HCTUHHOCTH TEOPETUYECKUX BBHIBOJIOB; | paboTa
dbuznyeckas Teopus JaeT BO3MOXKHOCTH OOBSICHSTH - 3amura pedepara
W3BECTHBIC SIBJICHUS TPUPOJBI W HaydHbIe (HaKTHI, - 3ammTa couruagIbHOTO
IPEJICKa3bIBATh €IIe HEU3BECTHBIE (PAKTHI. IpOeKTa
-IIPOBOANTH MIPUMEPHI MPAKTUUECKOTO MpuMeHeHus | - HabGmonenue 3a
3HaHWI: 3aKOHOB MEXaHWKH, TEPMOJMHAMUKH U | BBHITIOJIHCHUEM 3aJaHHM
AJIEKTPOJUHAMUKHN B DHEPTeTUKE; PA3JIUYHBIX BUJOB | IPAKTUKyMa MO (QUBHKE;

AJIEKTPOMATrHUTHBIX U3NTyUYECHUM JUIsl PA3BUTHUS PaJIvo - [TogroroBka u
U TEICKOMMYHHMKAIIUHA, KBAaHTOBOW (PU3MKM B | BRICTYIICHUE C JTOKJIAIOM,
CO3JIaHUU SITICPHOMN DHEPTETUKH, JTa3EPOB. COOOIIICHHEM,

- BOCIIPUHUMATh M Ha OCHOBE TOJIYYCHHBIX 3HAHUH | TPE3CHTAIIUCH;
CaMOCTOSITEITEHO OIICHUBATH uHpOpMaIHIO, - Pemrenne
cogepxamytocss B CMMUM, HWuaTepHere, HaydHO- | CUTyallHOHHOM 3a/1ay;
TOMYJISIPHBIX CTAThX. - O1eHKa BBITIOJTHEHUS

- TPUMCHSATH TOJYYCHHBIC 3HAHUS JUIA PCEIICHUsS | KOHCIIEKTa TEKCTa
bu3nUecKux 3aaay; ydeOHUKa, MOHOTpaduw;

-OTpEeACNATh XapakTep (U3MUECKOro mporecca mo - HenoBas urpa;
rpaduky, Tadmure, hopmye. - MoaenupoBanue u

-U3MEPSATh Psii PUBNIECKUX BEJIMYHH, IPEACTABIISIS | PEIICHHE HECTaHIaPTHBIX
PE3YNBTATHI C YYETOM MX MOTPEUTHOCTEH. COIMAJIBHBIX CUTYaIIN;

- HCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHHUS - 3ammTa TBOPYECKUX
B MIPAKTUYECKON JACATEIHPHOCTH U TTOBCETHEBHOMN pabor;

KU3HH: U.T,1
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- U1t obecrieueHus: 0e30MacHOCTH
KHU3HEACSITEIHOCTU B MPOLIECCE HCTIOIb30BAHMS
TPAHCIOPTHBIX CPEACTB, OBITOBBIX JIEKTPOIPHUOOPOB,
CPEICTB Pauo- U TEICKOMMYHUKAIIHOHHOM CBSI3U.

- OLICHKY BIUSTHUS HA OPTaHU3M YeJIOBEKa U IpYyTrHe
OpTaHM3MBI 3arpsI3HEHUS OKPY’KAIOIIEH CPEIbL.

-paIMOHAJILHOTO MPUPOAONOIB30BAHUS U 3AIIUTHI
OKpY>KaroIlen cpeibl.

OOyuaromuics JOJKEH 3HATh:

- CMBICII TOHSTHI: (U3UYECKOE SIBIICHUE,
rUIoTesa, 3aKOH, Teopusl, BEIIECTBO,
B3aMMOJICUCTBHE, DJIEKTPOMArHUTHOE II0JIe, BOJIHA,
(GOTOH, aroMm, aTOMHOE SIpO, HOHU3HUPYIOIIEe
U3ITy4eHHUs], IJIaHEeTa 3Be3/a, rajJjakTuka, BceneHHas.

-CMBICTT  (DM3UYECKUX BEIMYUH: CKOPOCTD,
YCKOpEHHe, Macca, CHJla, HMIYJbC, padora,
MEXaHWYECKas DJHEPTHsi, BHYTPEHHSS  DHEPrus,
aOCOIOTHAs TeMIeparypa, CPEIHssl KHHETHYeCKas
SHEPTHsI YACTHI[ BEIICCTBA, KOJUYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AJIEKTPUUECKUM 3apsiI.

-CMBICIT (PU3UYECKUX 3aKOHOB KJIACCUYECKOM
MEXaHUKU, BCEMUPHOTO TSATOTEHUS, COXPAaHEHUS
HHEPTUHU, UMITYJIbCA U AJIEKTPUUECKOTO 3apsija,
TEPMOJIUHAMHUKH, DJIEKTPOMATrHUTHONU WHYKITUH,
dboToaddexra.

-BKJIaJ] POCCUNCKHX U 3apyO0eKHBIX YUCHBIX,
OKa3aBIINX HaWOOJIbIIIeE BIUSHUC HA PAa3BUTHE
(du3UKH.

NTOroBbIii KOHTPOJIb

3K3aMCH
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