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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma oOmieoOpazoBarenbHoil yueOHOUW muciuminHa bJ[.12 ®dusmka
npeaHa3HaYeHa JIsl U3y4eHus B Ipo(eCCHOHAIbHBIX 00pa30BaTEIbHBIX OPraHU3aLUAX
CIIO, peanuzyromux o0pa3oBaTebHYIO0 MPOrpaMMy CPEIHEro O0IIero oOpa3oBaHUs
Ha 0a3e OCHOBHOIO 00IIero 0Opa3oBaHUs MPU MOATOTOBKE CHEIUATUCTOB CPEIHETO
3BeHa 1o cnennanbHoctu 36.02.01 Berepunapus.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC COO, npeabsaBiIseMbIX
K CTPYKTYp€, COIEp>KaHUIO U pe3yJibTaTaM OCBOeHMs yudeOHo¥ mucumruiuabl bJI.12
®duszrka, B COOTBETCTBUU ¢ PekoMeHIanusMu MO OpraHU3alluu MOJTYYEHUsI CPEIHETO
o0miero obpazoBaHusi B MpeeIax OCBOEHHUS 00pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccuOHaAIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C YUETOM
TpeOOBaHMI (pefepaabHbIX FOCYAapCTBEHHBIX 00pPa30BATENbHBIX CTaHJAPTOB M MOJY-
4aeMoil Mpo(eCcCuu UM CIEeHAIBHOCTU CPETHEr0 MPO(hecCHOHATBLHOr0 00pa30BaHU
(mucemo [lenmaprameHTa rocyJapCTBEHHOM MOJUTHUKUA B c(epe MOATOTOBKH padOumx
kaapoB u JII1O Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue porpaMMbl HaIpaBJICHO HA JTOCTHXKCHUE CICAYIOIINX HeJIe:

* OCBOCHME 3HAHMH O (PYHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX M MPUHLHUIAX, Je-
KalllUX B OCHOBE COBPEMEHHOW (PU3MUECKON KapTHUHBI MUPA; HanOojee BaKHbBIX
OTKPBITUSX B 00JaCTH (PU3MKHU, OKa3aBLIMX ONPEIEIIAIONIEe BIUSHIE Ha pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOAaX HAYYHOIO MMO3HAHUS MPUPOJIBL;

* OBJIa/ICHUE YMEHUSIMHU MPOBOJUTH HAOIIOACHUS, MNIAHUPOBATh U BBIOJIHATh 3KC-
NEPUMEHTHI, BBIBUTATh TUIIOTE3bl U CTPOUTH MOJENHU, IPUMEHITH NOJyYEHHbBIE
3HaHMS MO (U3MKE )i OOBSICHEHUS Pa3sHOOOpPa3HBIX (U3MUECKUX SIBICHHUN U
CBOMCTB BEIIECTB; MPAKTUYECKH UCIOJIb30BaTh (PU3NUYECKUE 3HAHUA, OLICHHUBATh
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(pOpMaLUK;

* pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIEKTYaJbHbIX U TBOPYECKUX CIIO-
coOHOCTEM B mpoliecce MPUOOPETEHUS 3HAHUM U YMEHHU 110 (PU3HUKE ¢ UCTIOIB30-
BaHWEM Pa3IUYHBIX UCTOYHUKOB MH(OPMAIMHM UM COBPEMEHHBIX WH(GOpPMAIMOH-
HBIX TEXHOJIOTHH;

* BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH IO3HAHMs 3aKOHOB MPHUPOJIbI, HC-
M0JIb30BaHUs TOCTHKEHUHN (DU3UKHU Ha 01aro pa3BUTHS YEJIOBEYECKOW IMBHUIIN3A-
IUU; HEOOXOJIMMOCTH COTPYAHHYECTBA B IMPOLIECCE COBMECTHOI'O BBINMOJHEHHUS
3a]1a4, YBaXKUTEJIbHOTO OTHOILIEHUSI K MHEHHUIO OIIIOHEHTA MPH 00CYKIACHUH NP O-
0JIeM eCTEeCTBEHHO - HAYYHOI'O COJEpKaHUs; TOTOBHOCTH K MOPAJIbHO-3TUYECKON
OLIGHKE MCIIOJb30BaHUsI HAYYHBIX JOCTH)KEHMI, YyBCTBAa OTBETCTBEHHOCTH 3a
3alIATY OKPYXKAIOLIEH CPEbI;

* UCMOJIb30BaHNe NMPUOOPETEHHBIX 3HAHUN U YMEHUH NJIs1 pelIeHUs MPaKTUYECKUX
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3a/1a4y MMOBCEIHEBHON JKM3HU, 00CCIEUCHHsI 0€30MacCHOCTH COOCTBEHHOW KU3HH,
PaIMOHAIBHOTO TIPUPOIOIIOIB30BAHUS W OXPaHbl OKPYXKAIOMICH CPeIbl W BO3-
MO>XHOCTh TIPUMEHEHUS 3HAHWU TIPH PEIICHUH 3a/1a4, BO3HUKAIONIINX B TIOCIEY-
fo1el mpoecCHOoHaTBLHOM TSI TETHHOCTH.

B nporpammy BKITIOUEHO coziepKaHUe, HaIpaBiIeHHOE Ha (JOPMHUPOBAHUE Y CTY-
JIEHTOB KOMIIETEHIINM, HEOOXOIUMBIX ISl KAU€CTBEHHOI'O OCBOCHMS MPOTPaMMBbI TO/I-
rotoBku criennanuctoB cpeanero 38eHa (IIIICC3) nmo cnenunanbHocTn 36.02.01 Bere-
puHapus Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMs.

[Iporpamma MOET MCTOIB30BATHCS APYTUMH MpodhecCHOHATLHBIMU 00pa3oBa-
TEJIbHBIMU OPTaHU3AIUSIMHU, PEATU3YIOIUMHI 00Pa30BaTEIbHYIO MPOTPAMMY CPETHETO
oO1mero o6pa3oBanus Ha 0a3e OCHOBHOTO OOIETO 00pa30BaHUs B MPECIax OCBOCHUS
[IIICC3 no cnenunansHocTH 36.02.01 Berepunapus.

Pabouass mporpamma y4yeOHOW IUCUUIUIMHBI MOXET OBITh aJanTUpOBaHa s
oOyueHust uHBanua0B u aui; ¢ OB3.

MECTO YUYEBEHON JUCLIUITIJIMHBI B YYEEHOM ITJIAHE

B yueOGHOM miaHe mporpamMmbl MOJATOTOBKH CHEIUATIMCTOB CPEIHEr0 3BEHA IO
cnermanbHocTu 36.02.01 Berepunapusi yueOHas nucuuriuHa bJ[.12 dusuka oTHO-
CUTCS K MpeaMeTHOM o0nacTu «EcTecTBeHHbIE HAyKW)» BXOJUT B COCTaB 00111€00pa3o-
BaTEIbHBIX YU€OHBIX TUCIUTLINH.

PE3YJIbTATHI OCBOEHUS YUEBHOM JUCIIATIIMHBI

OcBoeHMe coJiepKaHusl Y4eOHON NUCIUIUIMHBI 00eCleunBaeT AOCTHKEHUE CTY-
JIEHTaMU CJICIYIONNX Pe3yIbTaTOB:

* TUYHOCHHBIX

» 4yBCTBO FOPJIOCTH M YBaXXCHUS K UCTOPHH M JOCTH)KCHHUSIM OT€UCCTBCHHOH (u-
3MYECKON HayKu; (U3MYECKU TPaMOTHOE MOBEACHHE B MPOPECCUOHAIBHON IESITENb-
HOCTH | OBITY TIpH OOpaIlleHUH ¢ IPUOOpaMU U yCTPONCTBAMU;

» TOTOBHOCTH K MPOJIOJDKCHHUIO 00pa30BaHUS M MOBBIMICHUS KBATH(DUKAIIUN B W3-
OpaHHOM PO eCCHOHATBLHOMN JISITEIPHOCTH U 00BEKTUBHOE OCO3HAHKE POJIN (pu3HUe-
CKHMX KOMIICTCHIIMM B 3TOM;

» YMEHHE WCIIOIh30BaTh JIOCTYDKCHUS COBPEMEHHOW (PU3NYCCKOW HAyKu U (U3H-
YECKUX TEXHOJIOTWH JIJIsl TIOBBIICHUSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM TTPO(ECCHOHANTEHOM NS TETbHOCTH;

» YMEHHE CaMOCTOSTEIILHO JTOOBIBaTh HOBBIC TSI ce0s1 (pM3MUYECKHE 3HAHMS, WC-
TIOJIB3YSI JIJISl ATOTO JIOCTYITHBIE UCTOYHUKH HH(POPMAIIUH;
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» yMEHHUE BBICTPAauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOILICHHS B KOMaHE IO pe-
IICHUIO O0IKX 33/1a4;

» YyMEHHUE YIPaBISTh CBOCH MO3HABATEIILHOW JIEATEIBHOCTHIO, IIPOBOAUTH CaMO-
OLICHKY YPOBHSI COOCTBEHHOI'O HHTEJUIEKTYAJIbHOT'O PA3BUTHS;

*MemanpeoMemHblix:

» WCIOJIb30BaHUE PA3IUYHBIX BHJIOB MO3HABATEIBHON AEATEIBHOCTH IJISl pelie-
HUS (PU3MYECKUX 3a]a4, PUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUS (HaOIIOJeHUS,
OMMCAHMSI, U3MEPEHHUS, SKCIIEPUMEHTA) I U3YUYECHUS Pa3IUUYHBIX CTOPOH OKPYKaro-
el e CTBUTEIILHOCTH;

» UCTOJIb30BAHNE OCHOBHBIX MHTEIUICKTYAJbHBIX ONEPAIlHii: TOCTAHOBKY 3a/1a4H,
dbopMynupoBaHUs TUIIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHUs, 0000IIEHHS, CHCTEMAaTH-
3allMH, BBIABJICHHUS] IPUYMHHO-CIIEICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, (hOPMYIUPO-
BaHUSI BBIBOJIOB JIJISl M3YUEHHUSI PA3IUUYHBIX CTOPOH (PU3UUECKUX OOBEKTOB, SBICHUN U
IIPOLIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCS B MPO(ECCHOHAIb-
HOM cdepe;

» yMEHUE TeHepUpOBaTh UJIEU U ONPEICIsATh CPElICTBA, HEOOXOIUMBIE ISl UX pe-
aJln3alny;

» yMEHHUE WCIOIBb30BaTh Pa3INUHbIe HCTOUHUKH IS TOTy4YeHUsl (PU3MUecKoil MH-
(dbopManuu, OLEHUBATh €€ JOCTOBEPHOCTH;

» yMEHHE aHaJM3UPOBaTh U MPEACTABIATh HHPOPMAIIHMIO B PA3INYHBIX BUIAX;

» yMEHHUE MyOJIMYHO MPECTABISATh PE3YIBTaThl COOCTBEHHOTO MCCIICIOBAHUS, Be-
CTH AMCKYCCHUH, TOCTYITHO U TAPMOHUYHO COY€Tasl CoAepKaHue U (PopMbl IpeCTaBIsI-
eMoil HHpopMaluu;

* PEOMEMHbIX

» c(hopMHpPOBAHHOCTH MPEJCTABICHUN O POIH U MecTe (DU3UKU B COBPEMEHHOMN
HAay4YHOM KapTUHE MHpa; MOHMMaHHE (PU3NYECKOW CyIIHOCTH Habmromaembix Bo Bce-
JICHHOW sIBJCHUM, poiu (u3uku B (GOPMUPOBAHUU KPyrozopa M (PyHKIMOHAIHHOU
I'PaMOTHOCTH YE€JIOBEKA JUIsSl pELIEHUS TIPAKTUYECKUX 3a/aY;

» BIIaJICHUE OCHOBOTOJIATalOMUMU (U3NIECKUMU TOHSATUSIMH, 3aKOHOMEPHOCTSI-
MU, 3aKOHAMH U TEOPHUSIMH; YBEPEHHOE MCIIOJIb30BaHHE (PHU3MUECKON TEPMUHOJIOTUU
CUMBOJIMKU;

» BIIaJICHUE OCHOBHBIMHM METOJIaMH HAYYHOTO IMO3HAHWS, UCTIOJIb3yEeMBbIMU B (U-
3MKe: HAOII0ACHUEM, ONMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

» yMeHHsl 00pabaThiBaTh pe3yibTaThl M3MEPEHUN, OOHAPYKUBATh 3aBHUCHMOCTH
Mexay (U3MYECKUMHU BEIMYMHAMH, OOBSICHSATH MOJYyUYEHHbIE pe3yJbTaThl U JelaTh
BBIBO/IBI,

» c(hopMHpPOBAHHOCTH YMEHHUS peliaTh GU3NIECKUE 3a1a4H;

» c(hopMHpPOBAHHOCTH YMEHHsI TIPUMEHSATH MOJyYCHHbIC 3HAHUS AJI OOBSICHEHUS
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YCIIOBUH MPOTeKaHUs (PU3NUECKUX SABJICHUHN B MPUPOJIE, MPOPECCHOHATBHOM cdepe

» JUTS IPUHSATHS MPAKTHYECKUX PEIICHHA B TTIOBCETHEBHOM JKU3HU;

» c(hOpMUPOBAHHOCTH COOCTBEHHOMN TO3HIIMU 110 OTHOIICHUIO K (DU3MUYECKON WH-
dopmanmu, morydaeMoii U3 pa3HbIX UCTOYHUKOB.



COJEPXXAHUE VYUYEBHOMU JUCHUITJIMHBI
Beenenue

®duzuka — GpyHAaMEHTaIbHAs HayKa O IPUPOJIE.

EcTecTBeHHO - HayuHBI METOJ MO3HAHUS, €0 BO3MOXKHOCTH U T'PAHMIIBI MIPHU-
MEHHUMOCTH. DKCIIEPUMEHT U TEOPHs B Mpollecce MO3HaHUs Mpuposl. Moaeauposa-
HUE (U3MYECKUX SIBJICHUN M TpoIleccoB. Poib KCIiepUMeHTa U TEOpUU B MPOIECCce
no3HaHus npuponabl. Ouszndeckas BenuuuHa. [lorpemHoctu u3MepeHuit puanyeckux
BenuuuH. Ou3nyeckue 3aKoHbI. ['paHUIBl MPUMEHUMOCTU (pu3nyeckux 3akoHoB. [lo-

HATHE O (PU3MYECcKOl KapTHHE MHpa. 3HAYeHUE (PU3UKU MPU OCBOSCHUHU U CIICIIHAITBHO-
cren CIIO.

1. MexaHHuKAa

Kunemaruka. Mexannueckoe npuxenHue. llepememenue. [Iyts. CkopocTsb.
PaBHOMEpHOE NPAMOIMHENHOE NBWKEHHUE. Y CKOpeHHUE. PaBHONIEpEeMEHHOE NPSAMOJIN-
HelHoe nBrkeHune. CBoOoaHOE MajeHue. J[BrkeHue tena, OpOIIeHHOTro Mo YTIIOM K
ropu3oHTy. PaBHOMEpPHOE NBUKEHUE IO OKPYKHOCTH.

3akonbl mexannkn Hbrwotona. [lepsoiii 3akoH Herotona. Cuna. Macca. Nm-
nynbc. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH KJIAaCCUYECKOW NTUHAMUKH. Tperuii
3akoH HproToHa. 3akOoH BCEMHUpHOTO TIAroTeHwus. ' paButanmonHoe none. Cuna Tsoke-
ctu. Bec. CriocoOb1 u3mepenust Macchl Tel. CUilbl B MEXaHHUKE.

3aKOHBI COXpaHEeHHUs B MEeXaHUKe. 3aKOH COXpaHEHHS UMITYJIbca. PeakTuBHOE
nBrokeHue. Pabota cubl. PaboTta moTeHnuanbHbix cuil. MoiHocTh. DHeprus. Kune-
Thdeckas sHeprud. [loteHunanbHas 3HEprus. 3aKOH COXPAHEHUSI MEXaHUYECKOU YHEP-
run. [[pumeHeHne 3akOHOB COXpaHEHHS.

Hemoncmpauuu

3aBUCUMOCTh TPACKTOPUU OT BbIOOpA CUCTEMBI OTCUETa. BUIbI MEXaHUYECKOTO
JIBUKECHUSL.

3aBUCHUMOCTh YCKOPEHUS T€a OT €r0 MacChl U CUJIbI, IEUCTBYIOLIEH HA TEJIO.
CnoxeHue CHIL.

PaBeHCTBO U MPOTUBOIIOI0KHOCTh HAIIPABIICHUS CUJI IEUCTBUS U POTUBOAECH-
CTBUS. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopmaIuu.

Cuuibl TpeHusi. HeBecomocTh. PeakTuBHOE IBUKEHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Jlabopamopnwie pabomut

HccnenoBanue ABMKEHUSA TeJia MO ISUCTBUEM MOCTOSHHOM CHJIBI.

N3ydenune 3akoHa COXpaHEHUSI UMITYJIbCA.
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CoxpaHeHHEe MEXaHUYECKON 3HEPruu MpH JBHKEHUU Teja MOJ ACHCTBUEM CHUII
TSYKECTU U YIIPYTOCTH.

CpaBHeHHE padOThI CHJIBI C K3MEHEHUEM KMHETHYECKOW SHEPTHH TENA.

N3yyeHue 3aKOHOB COXpaHEHUs Ha NPHUMEPE yaapa MIapoB U OATTMCTUYECKOTO
MasITHHUKA.

N3yuenue ocoOeHHOCTEM CUITbI TPEHUS (CKOIBKECHHUS).

2. OCHOBBI MOJICKYJISIPHON (PU3UKU U TEPMOAMHAMUKH

OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKO# Teopun. UneanbHblii ra3. OCHOBHbIE
ITOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. PazMepbsl 1 Macca MOJEKYN U aTo-
MOB. bpoyHoBckoe nBmwxkenue. Juddysusa. Cubl U 3HEPTHST MEKMOJIEKYJIIPHOTO B3a-
uMozeicTBus. CTpoeHue razoo0pas3HbIX, KUAKUX U TBEpAbIX Tel. CKOPOCTH JBHXKe-
HUs MOJIEKYJI U MX u3MepeHue. MneanpHbii ra3. /laBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOpUU ra3oB. Temiieparypa u ee usmepenue. ['a3osbie
3aKOHbI. AOCOJIIOTHBIN HYJb TeMIeparypbl. TepMonnHaMuyeckas HIKana TemIepary-
pPBl. YpaBHEHHE COCTOSHUA UACAIBHOTO raza. MossipHas razoBas IOCTOSHHAS.

OcHoBbI TepmoanHaAMUKUA. OCHOBHBIE NOHATHS U onpelencHus. BHyTpeHHss
SHEpPrusl CUCTeMbl. BHYTpeHHss 3Heprus upaeanbHoro rasa. Pabora u Teruiora Kak
dopMbl mepenaun 3HEpruu. TemaoeMKOCTb. YIellbHas TEIJIOEMKOCTb. YpaBHEHHUE
TeroBoro OanaHca. [lepBoe Hauano TepMoanHaMuKu. AnuadatHeiil npouecc. [Tpun-
uun aerctBua TeroBor mammubl. KIIJ TerumoBoro nsurarens. Bropoe Havano tep-
MOJMHAMHKHU. TepMOIMHAMUYECKAs] MIKAJIA TEMIIEPATyp. XOJOIWJIbHBIE MAaIIUHBI.
TermnoBsie aBurarenn. OxpaHa MpUpOIBbI.

CroiicTBa napos. Vcnapenue u konaeHcanus. HaceleHHslid nmap u ero cBou-
cTBa. AOCOJIIOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3ayxa. Touka pockl. Kunenue. 3a-
BUCUMOCTb TEMIIEpATypbl KUIIEHUS OT AaBieHus. lleperpersiii map u ero ucnosib3oBa-
HUE B TEXHHUKE.

CBoiicTBa KHMIAKOCTEeH. XapaKTEPUCTUKA KUJIKOTO COCTOSIHUS BemecTna. [lo-
BEPXHOCTHBIN CIION KUAKOCTU. DHEPrUs MOBEPXHOCTHOTO CJIOA. SIBICHUSI HA TPAHHUILIC
YKAJKOCTH C TBEPABIM TeJIOM. KanusuisipHsle siBICHUS.

CBoiicTBa TBepabIX Tesl. XapaKTEpUCTUKA TBEPAOTO COCTOSHHS BELIECTBA.
VYrpyrue cBoiicTBa TBEpABIX Tell. 3akOH I'yka. MexaHnueckue CBOMCTBa TBEPABIX TEI.
TeroBoe pacimpeHnue TBEPAbIX TEN U KUAKOCTeN. [lTaBinenne u kpucTamum3anus.

Hemoncmpauuu

JBrxenue OpoyHoBckux yactuil. Juddyzus.

N3meHeHue naBieHus raza ¢ U3MEHEHUEM TeMIIepaTyphl PU MOCTOSIHHOM 00'b-

eme. M3orepMudeckuii 1 n300apHbBIA MPOIECCHI.
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M3MeHeHne BHYTPEHHEHN SHEPTUU TeJl PU COBEPLICHUH PaOOTHI.
Mopenn TEeIIOBBIX ABUTATEIICH.

Kunenue Bosibl Ipy MOHUKEHHOM JIaBJICHUU.

[Icuxpomerp u TUrpomMeETp.

SIBneHUS NOBEPXHOCTHOTO HATSKEHUS U CMAaYMBaHUS.
Kpucranisl, amopgHble BELIECTBA, )KUAKOKPUCTAIUINYECKUE TENA.
Jlabopamopnwie pabomut

M3mepenne BIaKHOCTH BO3yXa

M3Mmepenne MOBEpXHOCTHOIO HATSYKEHUS KUIKOCTH.
Habmroienue npouecca KpucTalan3aluuu

W3ydenue aepopmaliu pacTsHKEHUS.

N3yyeHue TemioBoro paciiupeHus TBEPAbIX TeEll.

N3yyeHue 0coOOEHHOCTEN TEIIOBOTO pACIIMPEHUS BOABI

3. DJIeKTPOAMHAMMKA

JJIeKTPpUUYEeCKoe IoJie. DJIEKTPUUYECKUE 3apsabl. 3aKOH COXPAHEHHS 3apsia.
3akoH Kynona. Dnekrpuueckoe nojue. HanpspkeHHOCTh anekTpudeckoro noss. [Ipun-
UM cynepno3uuuu nojiei. Pabora cun snekrpocraruueckoro noss. [lorennuan. Pas-
HOCTb MOTEHIUATIOB. DKBUMOTEHIIMATIbHBIE TOBEPXHOCTU. CBSA3b MEXK/y HANPSHKEHHO-
CTBIO U PA3HOCTHIO MOTEHIMAIIOB JIEKTPUUECKOTO MOJA. JIMINEKTPUKA B IIEKTpUYE-
ckom nosie. [lonsipuzanusa nusnexktpukoB. [IpoBogHukM B 3nektpudeckom nose. Kon-
nencatopbl. CoeuHEeHNE KOHACHCATOPOB B 0aTapero. DHEprus 3apsyKEHHOTO KOH/ICH-
caTopa. DHEPIus ANEKTPUUYECKOTO MOJIA.

3aKOHbI MOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOAUMBIEC ISl BOSHUKHOBEHUS U
MOJJIEPKAHUS DJICKTPUUECKOro Toka. Cuja TOKa M IUIOTHOCTh TOKa. 3akoH Oma st
yuaactka 1ienu 6e3 3/[C. 3aBUCUMOCTD IEKTPUUECKOTO COMPOTHUBIICHUS OT MaTepHuaa,
JUTMHBI U TUIOILAIM MTONIEPEYHOT0 CEYEHHUS MPOBOJIHUKA. 3aBUCUMOCTh JIEKTPUUYECKOTO
COTNPOTUBJICHUSI TTPOBOJAHUKOB OT TEMIIEPATYPhI. DIEKTPOABUKYIIAS CUIa UCTOUHUKA
ToKa. 3akoH Oma mig nosHou nenu. CoennHeHrne npoBOAHUKOB. CoeIMHEHNE UCTOY-
HUKOB 3JIEKTpUYECKON 3Hepruu B Oarapero. 3akoH Jlxoyns—Ilenna. Pabora nu mMoni-
HOCTB JJIEKTPUUYECKOT0 TOKA. TernoBoe AeMCTBUE TOKA.

DJIEKTPUYECKHI TOK B MOJynpoBoaHuKaX. CoOCTBEHHAs: MPOBOAMMOCTb I10-
JynIpOBOJHUKOB. [101yNIpOBOTHUKOBBIE TPUOOPHI.

MaraurHoe noJie. BeKTOp MHAYKIIMA MarHUTHOIO IoJis. [[elicTBrue MarHUTHO-
ro MoJis Ha NPSMOJIMHEWHBIM MPOBOJHUK ¢ TOKOM. 3akoH Amriepa. BzanmoneiictBue
TOKOB. MarHuTHbIM OTOK. PaboTa 1mo mepemMenieHuo mpoBoIHUKA C TOKOM B MarHuT-
HOM mnoJie. JleficTBUe MarHMTHOrO TOJsl Ha ABWKyumics 3apsa. Cuna Jlopenna.
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OnpeneneHue yIeapHOTO 3apsaa. Y CKOPUTEHN 3apsSKEHHBIX YaCTHUL.

DJIEKTPOMATHUTHAA MHAYKUOMS. OJIEKTPOMAarHuTHas HMHAYyKUMs. Buxpesoe
aneKTpuueckoe rnojie. CaMOMHAYKIMS. DHEPrus MArHUTHOT'O TOJIS.

Hemoncmpayuu

B3anmoeiicTBrE 3apsKEHHBIX TEIL.

[IpoBOOHUKH B 3IEKTPUUYECKOM MOJIE.

JIMBAEKTPUKY B ieKTpudeckoM nosie. KonaeHcaTopsl.

TernnoBoe AENCTBUE STEKTPUUECKOTO TOKA.

CoOcTBeHHas U TpUMeECHasi IPOBOJUMOCTH IMOJTYTPOBOTHUKOB.

[TosrynmpOBOHUKOBBIN TUOI.

Tpanzuctop. OneIT Opcrena.

B3anmonenicTBrue MPOBOAHUKOB € TOKaMU. OTKIIOHEHUE JJIEKTPOHHOT'O ITy4YKa
MAarHUTHBIM MOJIEM.

DJIEKTPOIBUTATEb.

DNEeKTPOU3MEpPUTEIbHBIE PUOOPHI.

DNEeKTPOMarHuTHAsT UHIYKIIHSL.

OnbiThl Dapajes.

3asucuMocts J/]C caMOMHIYKIIMK OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA U WH-
JYKTUBHOCTH ITPOBOJAHUKA.

Pa6ora anekrporeneparopa. Tpanchopmarop.

Jlabopamopnwie pabomul

N3yuyenue 3akoHa OMa JUIs y4acTKa LN, ITOCIEI0BaTEIbHOIO U NapalIeIbHO-
IO COEIMHEHMS IPOBOJHUKOB.

N3yuenne 3axkona OMa Ju1s OJIHOW 1enu. M3yduenue ABieHus 31€KTPOMariuT-
HOW UHAYKIIHH.

Onpenenenue ko3 uirieHTa MOJAE3HOro AEHCTBUA AIEKTPUUECKOTO YaHHKA.

Onpenenenue TemnepaTypbl HUTH JaMITbl HAKATUBAHUS.

Onpenenenue /1C 1 BHYTPEHHETO CONPOTUBJICHNUSI UICTOYHUKA HATTPSYKCHUS

4. Kos1e0aHUA ¥ BOJIHBI

Mexanuveckue kosedanusi. KonebarenbHoe npuxkeHue. ['apMoHHYECKHE KO-
nebanus. CBoOOHbIE MEXaHUYECKUE KojieOaHus. JIMHelHbIle MEXaHUYeCKUe Kojeba-
TenbHbIe cucTeMbl. [IpeBpalieHue sHeprun npu KojaedaTeapHoM ABMKeHHH. CBOOO/I-
HbIE 3aTyXalollre MeXxaHn4yeckue Kojebanus. BeIiHYKIeHHbIE MEXaHUYECKHUE KoyieOa-
HUSL.

Yupyrue Bosnbl. [lonepeynbie U MpogOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJI-
Hbl. YpaBHEHUE IUIOCKOHN Oerymieit Bonubl. MuTepdepennus BonaH. [lonstue o nu-
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dbpakuu BoJH. 3BYKOBBIC BOJHBI. YJIBTPA3BYK U €TI0 IPUMEHEHHE.

DJIEKTPOMATHUTHBbIE KoJiedaHuss. CBOOOTHBIE JIEKTPOMAarHUTHBIE KOJICOaHUSI.
[IpeBpalieHrie SHEPTUH B KOJEOATEIIBHOM KOHTYpE. 3aTyXarolue 3JIEKTPOMarHUTHbIE
KojeOanus. ['eHepaTop He3aTyxaromumx AIEKTPOMArHUTHBIX KojeOanuii. BeiHyXIeH-
HbIe AJekTpuueckue koieOanus. [lepemenHblil Tok. ['eHepaTop mepeMEeHHOro TOKa.
EMKOCTHOE ¥ MHIYKTUBHOE CONPOTUBJICHUS IEPEMEHHOTO TOKA. 3aKOH OMa IS dIeK-
TPUYECKOM IIeNMu nmepeMeHHOro Toka. Pabota U MOIIHOCTh IEpeMEHHOro Toka. ['eHe-
patopsl Toka. Tpanchopmatopsl. Toku BbICOKO# 4dacToThl. [lonydenue, nepenava u
pacrpeiesieHue AIEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJIHbI. DJIEKTPOMAarHUTHOE T0JIe KaK OCOObIN BHUI Ma-
TEpUU. DJEKTPOMarHuTHbIE BOJIHBI. BuOpatop I'epua. OTKpBITBIA KoJieOaTENbHBIN
koHtyp. N3o0perenue paguo A.C. IlonoseiM. [lonsarue o paguocssszu. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH.

Hemoncmpayuu

CB0OOIHBIE U BBIHYX/ICHHBIE MEXaHUYECKHE KoieOaHus. Pe3oHaHc.

OOpa3zoBaHue U paclpoCTpaHEHUE YIPyTruX BoJH. YacTora KojieObaHUM U BBICO-
Ta ToHa 3ByKa. CBOOOAHBIC AIEKTPOMAarHuTHbIE Kosiebanus. OciuiorpaMma nepe-
MEHHOT0 Toka. KoHJIeHcaTop B IeNW NEPEMEHHOIO TOKA.

Kary1iika nHIyKTUBHOCTH B LIENHU EPEMEHHOIO TOKa. Pe30HaHC B mocienoBa-
TEJIbHOM LIETH MEPEMEHHOTO TOKA. V31ydeHne U mpueM 31€KTPOMAarHuTHHIX BOJH. Pa-
JMOCBS3b.

Jlabopamopnwie pabomul

N3yyeHue 3aBUCUMOCTH Meproa KoJeOaHUil HUTSAHOTO (WM MPYKUHHOTO) Ma-
ATHUKA OT JJIMHBI HUTH (WJIM MACChI TPy3a).

NHIyKTUBHBIE 1 EMKOCTHOE COMPOTHUBIICHHS B LIETIH MIEPEMEHHOTO TOKA

5. OnTuka

IIpupona cBera. CKOpOCTh paclpOCTPaHEHHs] CBETA. 3aKOHbI OTPAKEHUS U
npenomiieHus ceta. [lonHoe orpaxkenue. JInn3zel. ['11a3 kak ontuueckas cucrema. On-
THYECKHUE TTPHUOOPHI.

BoJsHoBbIe cBoiicTBa cBeta. MHTepdepenius ceeta. KorepeHTHOCTh CBETOBBIX
nydeit. Matepdepennns B ToHKUX 1ieHKax. [lomockl paBHo# Tommuabl. Konbiia Hero-
tToHa. Mcnonp3oBanue mHTepdepeHIuu B Hayke U TexHuke. Judpaxnus ceera. Ju-
bpakuus Ha WEeNu B napamienbHbixX Jiydax. J{udpakunonnas pemerka. [lonstre o ro-
norpadun. Ilonspuzanusa nonepeynsix BodH. [lonspuszanus ceera. [{BoitHoe nyuenpe-
nomnenue. [lonspounsl. Jlucnepcusi ceeta. Bunapbl criekTpoB. CHEKTPbI UCIYCKaHUS.

CrnexTpsl noryioiieHus. YibrpaduosieroBoe u HHGpaKpacHoe U3ilydeHus. PEHTTeHOB-
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ckue Jiyuu. Mx npupoaa u cBoKcTBa.

Hemoncmpayuu

3aKOHBI OTPAKEHHUS U MTPETOMIICHUS CBETA.

IlonHOE BHYTpEHHEE OTpAKEHUE.

OnTuyeckue mpruodOpBkI.

Wnrtepdepenius ceera. Judpaxus ceera.

[Tonspuzanus ceera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue crexTpa ¢ moMoIIbo AudpakuuoHHON pemeTkd. CIeKTpOCKON

Jlabopamopnwie pabomut

N3y4yenune n300pakeHus MpeaMETOB B TOHKOU uH3e. V3yueHne narepdepeH-
1Y U AUPPaAKIUU CBETA.

['pagynpoBKa CIEKTPOCKONA U ONPEAECICHNUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX JIH-
HUU.

6. DyieMeHTbI KBAHTOBOW (PM3UKHU

KBanToBasi ontuka. KBantosas runoresa [lnanka. ®oronsl. Buemnuii ¢poto-
anektpuueckuit 3¢ dexr. Buyrpennuit poroaddext. Tumbl HoTOrTE€MEHTOB.

®u3zuka aroma. PazBuTue B3IISII0B HA CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bojopoza. fAnepHas monens aroma. OmbiTel J. Pesepdopaa.
Mopens atoma Bogopoaa no H. bopy. KBaHTOBBIE reHEpaTOPBI.

du3znka aTOMHOro sigpa. EcTecTBeHHas paJMOAKTUBHOCTh. 3aKOH PaJuoaK-
TUBHOTO pacmana. CrocoObl HAOMIOACHHS U PETUCTPAIMH 3apPSHKEHHBIX YacThil. -
dext BaBunoBa — YepenkoBa. CtpoeHue aromMHOro sjpa. Jledext maccel, sHeprus
CBSI3UM M YCTOMYHUBOCTb ATOMHBIX siziep. SAnepHbie peakunu. VIcKkyccTBEeHHas pagIuoak-
TUBHOCTH. Jlenenne Tsokenbix suep. Llennas suepHas peakuus. YnpasiisieMasi EIHas
peakuus. SnepHsiid peaktop. [loyyeHne pagnoakTUBHBIX M30TONOB M UX MPUMEHE-
HUE. buomornyeckoe AEUCTBUE PAIUOAKTUBHBIX U3JIYUYCHUN. DJIIEMEHTAPHBIE YACTHULIBI.

Hemoncmpauuu

dotorPdekr.

JInHeluaTeie CIIEKTPBI PAa3JIMYHBIX BEILIECTB.

N3nyyenue nazepa (KBAaHTOBOTO T€HEPATOPA).

CueTurK HOHU3HUPYIOIINX U3ITYyYEHHM.

7. OBoaouua Beceirennoi

Crtpoenue u pa3Butue BceesienHoil. Hama 3Be3qHas cucrema — ['ajmakTuka.
13



Hpyrue ramaktuku. beckoneunocts Beenennoi. [lonatne o kocmosoruu. Pacmmpsi-
romasica Beenennas. Mogens ropsiueit Beenennoid. Ctpoenue u npoucxoxaenue Ia-
JaKTHK.

JdBoJronms 3Be3l. I'mnore3a npoucxoxnenuss CosHeuHoil cucremsl . Tep-
MosiiepHbIi cuHTe3. [Ipobiiema TepmosiaepHoil sHepreTuku. DHeprus CoHIa U 3BE3/1.
OBomonus 38e31. [Ipoucxoxnenne COTHEYHON CHCTEMBI.

Jemoncmpayuu

Conneunas cucrema (MOJIEINb).

dotorpaduu niaaHeT, cAeIaHHbIE C KOCMUUYECKUX 30H/I0B.

Kapra JIyHbI 1 Tu1aHeT.

Crpoenue u 3Boonus Beenennoii.

IIpumepHubie Tembl pedepaToB (I0KJIAA0B), HHANBUAYAJIbHBIX POECKTOB

* Anekcanap ['puropseBud CT0JIETOB — pyCCKUM (PU3HK.

* Anekcanap CrenanoBud IloroB — pycckuil yueHbli, ©1300peTaTenb pajauo.
* AJbpTepHAaTHBHAs JHEPreTUKA.

* AKYCTHMYECKHE CBOMCTBA MOJYIIPOBOIHUKOB.

* AHnpe Mapu AMnep — OCHOBOIOJIOKHUK JIEKTPOIUHAMUKH.

* ACHHXPOHHBIN ABUTATENb.

* AcTtepounsl.

* ACTpOHOMUS HalUX JTHEW.

* ArtomHas ¢usuka. M3oronsl. [IpuMeHeHne paguoakTUBHBIX U30TOIMOB.
* BEeCKOHTAKTHBIE METOABI KOHTPOJISI TEMIIEPATYPHI.

* bunonspHsle TPAaH3UCTOPBI.

* bopuc CemenoBuy Slko6n — (Hpu3uK U U300peTaTes.

* Benuuaiimme oTKpbITHS QUBHKH.

* BuJbl 2N€KTPUYECKUX PA3PSII0B. DIEKTPUUECKHUE pa3psibl Ha ClTy:K0e YeloBeKa.
* BrnusiHue nedekToB Ha (pu3nUYecKre CBOMCTBA KPUCTAIIIOB.

* Bcenennas u TeMHasi MaTepus.

* [anmueo [Manuiieit — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.

* ['onorpadus u ee npuMeHEHHE.

* JIBuKeHHE TEIa MIEPEMEHHON MACCHI.

» Jludpaxius B HaleH KU3HU.

* JKunakue kpucTtauibl.

 3axonsl Kupxroda s anekTpudeckon 1ermu.

* 3aKOHBI COXPAHEHUS B MEXAHUKE.

* 3HayeHue OTKpbITUH ["anuies.
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Urope BacuibeBnu KypuatoB — (u3HK, OpraHu3aTop aTOMHOM HAYKH U TEXHUKH.
Hcaak Hpl0TOH — co3aaTelb KIIacCHUeCKOU (PU3UKH.

Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanuys u xapakTepUCTHKHU JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTh MaTEpHUaja U €€ CBSI3b CO CTPYKTYPOU.
KoHcTpyK1ust 1 BUIBI 1a3€pPOB.

Kpuonnektponuka (MUKPO3JIEKTPOHUKA U XOJION).

JlazepHbI€ TEXHOJOTUU U UX UCIIOJIb30BaHUE.

Jleonapno na Bunum — y4eHsIil 1 ©1300peTaTeb.

MarautHbie u3MepeHust (IPUHIMIBI MOCTPOEHUsT MPHUOOPOB, CIOCOOBI M3MEPEHUS
MarHMTHOTO MOTOKa, MAarHUTHON UHIYKIIUHN).

Maiikn @apaneit — co3narens y4eHus 00 3JEKTPOMArHuTHOM IOJIE.

Makc [Inank.

MeTo MEUEHBIX aTOMOB.

Metobl HaOIIOACHUS U PETUCTPAIlMU PATUOAKTUBHBIX U3 TyUYCHHUN U YacTHII.
Mertonbl onpeiesieHus INIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHLIMKIIONIEIHUCT.

Mopnenu atoma. OnbiT Pesepdopaa.

MonekyIsIpHO-KMHETHYECKAs] TEOPUS UICAIbHBIX Ta30B.

MosHus — ra3oBbId pa3psal B IPUPOJHBIX YCIOBUSIX.

HanoTexHonorus — MeXIUCIUIUIMHApHAsS 00JacTh (pyHIaMEHTAIbHOM M TPUKIIA-
HOM HAyKH U TEXHHKHU.

Hukona Tecna: >xu3Hb 1 HEOOBIUAWHbBIE OTKPBITHS.

Huxkonaii KonepHuk — co3maTens re IMOUeHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onuH U3 co3nareneit COBpeMEHHOUN (hU3UKH.

Hyxinieocunres Bo Beenennoin.

OObsicHeHue GOTOCUHTE3A C TOUKU 3pEHUs (PUUKH.

Onruyeckue BJICHUS B IPUPO/IE.

OTKpBITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIPOBOAUMOCTH.
[IepeMeHHBIN JIEKTPUUECKUIN TOK U €T0 IIPUMEHECHUE.

[I;mazmMa — yeTBepTOE COCTOSIHUE BEILIECTBA.

[Inanersl COTHEYHON CUCTEMBI.

[TomynpOBOAHUKOBBIE TATYUKHA TEMIIEPATYPHL.

[IprumeHeHne KUIKUX KPUCTAJUIOB B IIPOMBILLIEHHOCTH.

[IprumeHeHue 1epHBIX PEAKTOPOB.

[Tpupona deppomaraeTusma.

[1po6ieMBbI 5KOJIOTMH, CBA3aHHBIE C UCIIOIb30BAaHUEM TEIIOBBIX MAIIIHH.
[Ipon3BoacTBO, Mepeiada U UCIOIb30BAHNE AJIEKTPOIHEPTUH.
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[Ipoucxoxenrie CoTHEYHON CUCTEMBI.

[Tre30nmekTpudeckuii 3pPexT ero npuMeHeHHE.

PasButHe cpencTs CBI3U U paguo.

PeakTuBHBIE IBUTATENIM U OCHOBBI paOOTHI TETIOBOM MAaITUHBI.
PenukToBOE M3NydeHuUE.

PentrenoBckue styun. Mcropus otkpeitus. [Ipumenenue.
PoxneHure u 3BOJTIOIMS 3BE3.

Ponp K.O.1{n0aKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

CBeT — BJIEKTpOMAarHuTHAs BOJIHA.

Cepreii [TaBnoBuuy KoposieB — KOHCTPYKTOp M OPTaHHM3aTOP MPOU3BOJCTBA PAKETHO-
KOCMMYECKON TEXHUKH.

Cwitbl TpeHUSI.

CoBpeMeHHas CIIyTHUKOBASI CBA3b.

CoBpeMeHHas (puznyeckas KapTUHA MUPA.

CoBpeMEHHBIE CPENICTBA CBA3U.

CouHIile — UCTOYHHUK KW3HHU Ha 3eMIie.

Tpanchopmaropsl.

VY bTpa3Byk (oJyuyeHue, CBOMCTBA, IPUMEHEHHE).
YrpasisemMblil TEPMOSIEPHBIN CUHTES.

Y cKkopuTenu 3apspKEHHBIX YACTHIL.

®du3nka U My3bIKa.

dusznvecKue CBOMCTBa aTMOCHEPHI.

DOTODJIEMEHTHI.

®orordpdexr. [Ipumenenue siBiaeHus: hpotodrpdexra.

Xanc Kpuctnan Opcres; — OCHOBOIIONIOKHHUK AJIEKTPOMArHETU3Ma.
YepHbl€ IBIPHI.

[[Txana »NeKTPOMAarHUTHBIX BOJIH.

DKOJIOTHYECKHE MPOoOJIEMbl U BO3MOXKHBIE ITyTH UX PELICHUS.
DJIEKTPOHHAS TPOBOJAUMOCTDH METAIIIOB. CBEPXIPOBOAUMOCTb.
Omunuii XpuctuanoBud JleH — pycckuit Gusuk.
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TEMATUYECKOE IINTAHUPOBAHUE
MakcuMainbHas ydyeOHas Harpyska oOydaronuxcs cocrapisieT 150 gacoB, B ToM uuc-
Je:
oOs13aTeNbHAs ayIUTOpHAs yuyeOHasi Harpy3Ka 00yJaroluxcsi, BKItouas J1adopaTopHbIe
paboThl 1 npakTudeckue 3ansaTuss — 100 yacos;
caMoCTosITelIbHas paboTa oOyJaromuxcs cTy1IeHToB —504acos.
TemaTU4eCKui 11aH

Buna yuye6Hoii padoThl
AyautopHbie 3ansaTus. Coaep:kanue KoauvecTBo 4acoB
00y4eHuUs
BBeneunue 2
1. Mexanuka 24
2. MonexynsapHas ¢pusuka. TepmouHa- 20
MUKA.
3. DIeKTpouHAMUKA. 23
4. KonebGaHus 1 BOJIHBI. 8
5. Onruka. 12
6. DiieMeHThl KBAHTOBOW (DU3UKH. 6
7. DBomronus BeeneHHoi. 3)
HTtoro 100
CamocrosiTesibHAsA pa0doTa 00y4YaK0IIerocs
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM,
MOJATOTOBKA BBICTYTIUICHUH 10 3aJJaHHBIM
TeMawm, JOKJIaI0B, pedepatoB, 3cce, HHIAU- 50
BUTyQJIBHOTO MPOEKTA C UCTIOJIb30BaHUEM
WH()OPMAITMOHHBIX TEXHOJIOTUN | JIp.

Ilpomerxncymounas ammecmavus 6 popme oughgpepenyuposannozo 3a
yema

Bcero 150
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YYEBHO-METOJUYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECITEYEHMUE ITPOI'PAMMBI YUYEBHOU AV CLHUITJIMHBI BJ1.12 ®usuka

Peanuzanmst mporpaMMbl AUCIUIUIMHBI TPeOyeT HATUYHUS y4eOHOTO KaOnuHeTa.
O6opynoBanue yueOHOro KabMHeTa:

- pa6oqee MCCTO IIPCIIOdaBaTCIIA,
- IOCaJOYHBIC MCCTa 06yqa}0mﬂx051;

AUTAKTHYCCKUC MATCPUAJIbI (y‘IG6HI/IKI/I, HOCO6HH, CIIpaBOYHUKH, KAPTOYUKH -

3aJIaHusl, TECThI, MyJIbTUMEIUNHBIC IPOTPAMMBI)
Ta0auuer:

1.Pa3mepHOCTh pu3uUECKUX BEIMYUH — 1T
2.I'pedeckuii u aTuHCKUM andaBut — 1t
CTeHapbl:

1.ConHeynas cucTeMa M KapTa 3Be3JHOro Heba — 1mr
2.MakeTbl reOMETPUYECKHUX Te — | mT
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Cnucok IuTepaTypsl:
1. OunmansHbIe U3TaHUS

1.1. HopmaTuBHO-TIpaBOBbBIE JOKYMEHTHI
®denepanbHbIid 3akoH OT 29.12.2012 Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit dene-
parumy». [Ipuka3z MunucrepctBa obpazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpXKJIeHUU (heJIepalibHOr0 ToCyAapCTBEHHOIO0 00pa30BaTENbLHOTO CTaHAapTa CpeHe-
10 (IMOJIHOTO) O0IIEero 00pa30BaAHMM.

2. Jlns oOydarommxcst

OcHoBHas yueOHas TuTepaTypa

2.1. Aisennon, A. E. ®usnka : y4eOHUK U MIPAKTHKYM JJISI CPpeIHEro MmpodhecCHOHaIb-
Horo oopasoBanusi / A. E. Alizeniion. — Mocksa : U3narensctBo FOpaiit, 2018. — 335
c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-00795-4. — Tekcr :
anekrpounslii // DBC KOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/414523

2.2. Kpasuenko, H. 1O. ®u3uka : yueOHUK M MPAKTUKYM I CPeAHETO Mpodheccro-
HanbHOTO oOpaszoBanus / H. F0. KpaBuenko. — Mocksa : U3natensctBo IOpaiit, 2018.
— 300 c. — (IlpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-01418-1. —
Texct : omekrponnsii  // DBC  IOpaiir [caiir]. —  URL: https://biblio-
online.ru/bcode/414332

JononauTtenpHas yaeOHas TuTeparypa

2.3. Kanamnukos, H. I1. ®u3uka B 2 4. Yacte 1 : y4eOHUK ¥ PAKTUKYM ISl CPETHETO
npodeccuonanpHoro obpazosanus / H. I1. Kanamnukos, C. E. MypaBbseB. — 2-¢ 3.,
uctp. u gomn. — Mocksa : U3gatensctBo FOpaiit, 2018. — 313 ¢. — (IIpodeccronans-
Hoe oOpazoBanme). — ISBN 978-5-9916-9726-2. — Texkcr : snextponHsiii // OBC
FOpaiit [caiiT]. — URL.: https://biblio-online.ru/bcode/420978

2.4. Kanamaukos, H. [1. ®usuka B 2 4. YacTs 2 : y4eOHUK U MPAKTUKYM JJI CPETHETO
npodeccuonansHoro oopazosanus / H. I1. Kamamnukos, C. E. MypaBbeB. — 2-¢ u3f.,
ucnp. u non. — Mocksa : M3garensctBo FOpaiit, 2018. — 293 c. — (IIpodeccuonans-
Hoe oOpazomanme). — ISBN 978-5-9916-9730-9. — Tekcr : smekrponssii / OBC
FOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/421051

2.5. Pommonos, B. H. ®u3uka : yueOHOE mocoOHe I CpeaHero MpodecCHOHAITBHOTO
obOpazoBanus / B. H. PoguonoB. — 2-e u3z., ucmp. u non. — Mocksa : M3natenscTBo
Opaiit, 2018. — 295 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
02710-5. — Texkcr : anektponnsii / DBC HOpaiit [caiitr]. — URL: https://biblio-
online.ru/bcode/414308

3. ns mpenonaBaTenei
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3.1. [Ipuka3 Munoopuayku Poccnu ot 29.12.2014 N 1645 "O BHeceHNH H3MEHEHUN B
npuka3 MunucrepcTBa oOpasoBanusa M Hayku Poccuiickoni @enepanmu ot 17 mas
2012 r. N 413 "OO yrBep:KacHHH (eJiepalbHOro rocyIapcTBEHHOIO 00pa30BaTElhb-
HOTO CTaHJapTa cpeaHero (moaHoro) obmiero obpaszoBanmsa’ (3aperucTpupoOBaHO B
Muntrocte Poccun 09.02.2015 N 35953) https://rulaws.ru/findresult/

3.2. [Iucemo Muno6puayku Poccun ot 17.03.2015 N 06-259 <O nHampaieHuu gopa-
0OTaHHBIX PEKOMEHAAIIMI 110 OpraHM3alliy NOJYYEHHS CpEeJHEro ooIero oopa3ona-
HMsS B IIpeJesiaX OCBOECHHMSI 00pa30BaTeNbHBIX IPOrPaAaMM CpEAHEro npodecCHOHab-
HOro oOpasoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHUS C YUETOM TpeOOBaHUM
(heaepaabHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOJIYYAEMOU IIPO-
dbeccud  MIM  CHEUMAIBLHOCTH  CPEAHEro  IpodeCCHOHAILHOrO  00pa3oBaHUSI>
https://rulaws.ru/findresult/

3.3. BacunbeB, A. A. ®usuka : yaeOHOE ocoOne I CpeaHero mpodecCHoHaIbHOTO 00-
pasoBanus / A. A. Bacunnwes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3., UCIp. U JOIL.
— Mockaa : UznpatensctBo FOpaiit, 2018. — 211 c. — (Ilpodeccuonansnoe odpazopa-
Hue). — ISBN 978-5-534-05702-7. — Texcr : anexrponssiid / DbC Opait [caiit]. —
URL.: https://biblio-online.ru/bcode/410102

3.4. I'opnauy, B. B. ®uszuka. CamocrositensHas pabota CTyAeHTa : ydeOHoe mocodue st
cpeanero npodeccuorapbHOro oopazosanus / B. B. 'opmau, H. A. UBanos, M. B. Ilna-
CTHHHMHA. — 2-€ U37., ucip. u nom. — Mocksa : U3natensctBo FOpaiit, 2018. — 168 c.
— (ITpodeccuonanpHoe oopazoBanue). — ISBN 978-5-9916-9834-4. — TekcT : snek-
tponHsbIi / DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/414975

3.5. Aoymkun, X. X. Meroauka mpobiaeMHOro o0yueHus Gu3uke : yaeOHOe Mocooue s
cpenHero npodeccuonansHoro oopazoBanus / X. X. AOymKUH. — 2-€ U3J., UCIIP. U
non. — Mocksa : UzmarensctBo FOpaiit, 2018. — 178 ¢. — (IIpodeccrnonanbrOe 00pa-
3oBanue). — ISBN 978-5-534-06143-7. — Texkct : anektponnsiii // 3bC IOpaiit [caiit].
— URL: https://www.biblio-online.ru/bcode/416035

4. CnpaBouHO-O0uOIMOrpaduIecKre n3IaHus

4.1. ®uzuka. CrnoBapb-cipaBoyHUK B 2 4. Yacth | : cipaBOYHUK AJIsi CPEIHErO Mpo-
(dheccuonanpHOro 0O6pazoBanus / E. C. [lmarynos, B. A. Camomneros, C. E. Bypasoii, C.
C. Ilpomkun. — 2-¢ usn., ctep. — Mocksa : U3narensctBo FOpaiit, 2018. — 380 ¢. —
(ITpodeccuonanbuoe obpazoBanme). — ISBN 978-5-534-04009-8. — Teker : smek-
tpouusii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/421535

4.2. ®wuszuka. CrnoBapb-cpaBOYHUK B 2 4. YacTh 2 : CIIpaBOYHUK ISl CPEIHETO IPO-
(deccuonanbHoro odpazosanus / E. C. [lnatynos, B. A. Camoneros, C. E. bypasoit, C.
C. IIpoukun. — 2-¢ u3n., crep. — Mocksa : M3narensctBo Opaiit, 2019. — 396 ¢. —
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(ITpodeccnonansuoe obpazoanue). — ISBN 978-5-534-04011-1. — Texkcr : amek-
tpounslii // OBC FOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/434441

5. Ilepunoanueckue u3naHus

5.1. «Ksaur» http://kvant.ras.ru

5.2. «Hayka u texuuka» http://online-zhurnaly.ru/zhurnaly/8641-nauka-i-tehnika-7-iyul-
2019.html

6. Mudopmarmonueie pecypcebl cetu «MHTEpHET»

6.1. Enumuas xomnekuus 1udpoBbIX oOpa3oBaTelbHBIX pecypcoB  http://school-
collection.edu.ru/ 6.2. ®enepanbHblii IEHTP KHPOPMAIHOHHO-00PA30BaTEIBHBIX PeCyp-
coB http://www.fcior.edu.ru (MupopmanmoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC Ma-
TEpHAaIIbI)

6.3. http://www.edu.ru/ Poccuiickuii moprai OTKpsITOro 00pa3oBaHusI

6.4. Enunoe okHo http://window.edu.ru/catalog/?p_rubr=2.1

6.5. DnekrpoHHO-OMOMMOTeUHass cuctema usnarenbctBa «KuoPyc» DbC BOOK.RU
https://www.book.ru/static/about
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JIMCT perucTpauum u3MeHEeHU !

Homep TekcT U3MeHeHHUs [Mpuxa3, npoToKo. 3aceaHus Y 4eHOro
H3MEeHEeHH COBETa YHUBEPCHUTETA
Ne Jara
1 BHeceHbl U3MEHEHMS B 4aCTH UH- ITporokoma Ne 13 30.08.2018 r.
dbopMaIrmOHHOTO 00ECTICUEHUS pe-
aJM3aliy MPOTPAMMBI (B TOM YHC-
JIe B YaCTH CIHCKA JUTEPATYPHI),
00HOBIIEH (DOH/T OIIEHOYHBIX
CpEJICTB
2
3
4
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Cnucok IuTepaTypsl:
1. OunmansHbIe U3TaHUS

1.1. HopmaTuBHO-TIpaBOBbBIE JOKYMEHTHI
®denepanbHblid 3aKk0H «O06 o6pa3zoBanuu B Poccuiickoit @eneparun» ot 29.12.2012 N
273-03 [D71eKTpOHHBI pecypc]: - Pexum JOCTyTIa:
http://docs.cntd.ru/document/902389617  (mara oOpamenus: 28.08.2019). (Heorpanu-
YEHHBIN JTOCTYII)

2. Jlns oOydarommxcst

OcHoBHas yueOHas TuTepaTypa

2.6. Jlorunenko, O.B. ®usuka: yuebnuk /O.B. Jlorsunenko. - MockBa: KHOPYC,
2019.-342 c. - (Cpemanee mpodeccronampaoe oopazoanue). ISBN 978-5-406-06464-1.

2.7. Aizennon, A. E. ®u3uka : yueOHUK U IPAKTUKYM JJIsi CpEeIHEro mpodeccuoHanb-
Horo obpasoBanusi / A. E. Aiizennion. — Mocksa : U3znatensctBo FOpaiit, 2019. — 335
c. — (ITpodeccuonansuoe obpazoanme). — ISBN 978-5-534-00795-4. — Tekcr :
AIIEKTPOHHBIN // ObC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/436537 (nara obpamienus: 28.08.2019).

2.8.  Kpasuenko, H. 1O. ®u3nka : yueOHUK M MPAKTUKYM I CPEAHETro MpodeccHo-
HanbHOTO oOpaszoBanus / H. F0. KpaBuenko. — Mocksa : U3natensctBo IOpaiit, 2019.
— 300 c. — (IlpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-01418-1. —
Texct : omekrponnsii  // DBC IOpaiitr [caiir]. —  URL: https://biblio-
online.ru/bcode/434391 (nara oopamenus: 28.08.2019).

JlononHUTENbHAS yueOHas TUTEpaTypa

2.9. Kanamnukos, H. I1. ®usuka B 2 4. YacTh 1: yueOHUK ¥ TPAKTUKYM JJIsI CPEIHETO
npodeccuonanpHoro obpazosanus / H. I1. Kanamnukos, C. E. MypaBbseB. — 2-¢ 3.,
uctp. u aom. — Mocksa : M3marensctBo FOpaiit, 2019. — 254 ¢. — (Ilpodeccrnonans-
Hoe oOpazomanme). — ISBN 978-5-534-09159-5. — Texkcr : smekrponssid / OBC
IOpaiitr [caiitr]. — URL: https://biblio-online.ru/bcode/437216 (nata oOparieHus:
28.08.2019).

2.10. Kanamawkos, H. [1. ®usuka B 2 4. YacTs 2 : y4eOHUK U MPAKTUKYM JJI CPETHETO
npodeccuonanpHoro obpazosanus / H. I1. Kanamnukos, C. E. MypaBbseB. — 2-¢ 3.,
uctp. u aorn. — Mocksa : M3narensctBo FOpaiit, 2019. — 244 ¢. — (Ilpodeccrnonans-
Hoe oOpazoBanue). — ISBN 978-5-534-09161-8. — Texkct : anextponHbl // OBC
HOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/427269 (nata oOpaieHus:
28.08.2019).

2.11. Pommonos, B. H. ®usuka : yue6HOE mocoOue A cpeaHero npodecCuoHaIbHOTO
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oOpazoBanus / B. H. PoquonoB. — 2-e u3z., ucmp. u non. — Mocksa : M3naTenscTBo
IOpaiit, 2019. — 273 ¢. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
07177-1. — Texcr : snektponnsiii / DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/434294 (nara obpamienus: 28.08.2019).

3. dns mpenonaBaTeneit

3.1. [Ipuka3 Munoopuayku Poccnu ot 29.12.2014 N 1645 "O BHeceHNH H3MEHEHUH B
npuka3 MunucrepcTBa oOpasoBannsa M Hayku Poccuiickoni @enepanmu ot 17 mas
2012 r. N 413 "O0 yTBepKIacHUH (eepaIbHOI0 TOCYIapCTBEHHOr0 00pa3oBaTelb-
HOI'O CTaHjapTa cpeaHero (moaHoro) obmiero ob6paszoBanusa" (3aperucTpupoBaHO B
Muniocte Poccun 09.02.2015 N 35953) https://rulaws.ru/findresult/ (mara oGpare-
Hus: 28.08.2019). (OTKPBITHIN JOCTYI)

3.2. IuceMo Munobpuayku Poccun ot 17.03.2015 N 06-259 <O nHanpapieHu# J1opa-
OOTaHHBIX PEKOMEHIAIMIA 10 OPraHU3AIMK TOJYYCHHS CPEAHEro obImero oopa3ona-
HUS B IPEJe/iaX OCBOCHHUS 00pa30BaTEIbHBIX MPOrPAMM CPEIHEr0 IpodhecCHOHaTb-
HOro 0o0pa3oBaHus Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHUs C YYETOM TpeOOBaHMMA
(eepanbHbIX TOCYIaPCTBEHHBIX 00Pa30BaTE/IbHBIX CTAHIAPTOB M MOJIYYaeMOU Ipo-
deccun WM CHIENMATBHOCTH _ CPEIHEro  npodheCcCHOHAILHOTO  00pa30oBaHUS™
https://rulaws.ru/findresult/ (maTa oopamenwus: 28.08.2019). (OTKpBITHIH 10CTYIT)

3.3. Bacunbes, A. A. ®u3uka : yueOHOE MOCOOHE s cpeaHero mpo¢ecCuoHaIbHOTO 00-
pazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u31., UCIIp. U JOTI.
— Mockaa : UznatensctBo FOpaiit, 2019. — 211 c. — (Ilpodeccuonansnoe odpazopa-
Hue). — ISBN 978-5-534-05702-7. — Texcr : anexrponssiid // DbC Opait [caiiT]. —
URL: https://biblio-online.ru/bcode/438066 (nata ooparenus: 28.08.2019).

3.4. T'opnau, B. B. ®uzuka. CamocTosiTenbHas paboTa CTyJIeHTa : yueOHOe mocoOue Jutst
cpeanero npodeccuoranbHOro oopazosanus / B. B. 'opmau, H. A. UBanos, M. B. Ilna-
CTUHWHA. — 2-¢ U31., ucnp. u aomn. — Mocksa : M3natensctBo FOpaiit, 2019. — 168 c.
— (ITpodeccnonansuoe obpazoanue). — ISBN 978-5-9916-9834-4. — Tekcr : amek-
tponublil // DBC HOpaiir [caiitr]. — URL: https://biblio-online.ru/bcode/437552 (narta
obparnienus: 28.08.2019).

3.5. AGymikun, X. X. Meronuka npo6ieMHoro o0yuenus pusuke : yuebHoe nocobue s
cpenHero npodeccuonansHoro oopazoanus / X. X. AOymIKUH. — 2-€ U3J., UCIIP. U
non. — Mocksa : UzmarensctBo FOpaiit, 2019. — 178 ¢. — (IIpodeccrnonanbrOe 00pa-
3oBanue). — ISBN 978-5-534-06143-7. — Texcrt : anexktponnslii / ObC FOpaiir [caiit].
— URL.: https://www.biblio-online.ru/bcode/441136 (nara oopammenus: 28.08.2019).

4. CnpaBouHO-OUOIMOrpaduIecKre n31aHus
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4.1. Tpopumona, T.U. ®uszuka ot A 10 5. CnpaBouHoe u3nanue : cupaBodHuK / Tpodu-
moBa T.M. — Mocksa : KnoPyc, 2019. — 301 c. — (CIIO). — ISBN 978-5-406-06985-
1. — URL: https://book.ru/book/931306 (mara oOpamenus: 28.08.2019). —Tekcr :
AJICKTPOHHBIN. (HEOTpaHUICHHBIN JOCTYII)

4.2. Tpodumona, T.U. ®usuka. Teopus, pemieHue 3aaad, ICKCHKOH. : CIpaBOYHUK / Tpo-
¢umoBa T.M. — Mocksa : KuoPyc, 2019. — 315 ¢. — (CIIO). — ISBN 978-5-406-
06977-6. — URL.: https://book.ru/book/931921 (nata oopamenus: 28.08.2019). —Tekcr
. DIIEKTPOHHBIHA. ( HECOrPaHUYECHHBIN TOCTYII)

4.3. Owuszuka. CroBapb-cipaBoyHUK B 2 4. Yacth | : cipaBOYHUK AJIsi CPETHETO MPO-
(dheccuonanpHOro 0o6pazoBanus / E. C. [Inarynos, B. A. Camoneros, C. E. bypasoii, C.
C. Ilpomkun. — 2-e u3a., crep. — Mocksa : M3narensctBo FOpaiit, 2019. — 380 ¢. —
(ITpodeccnonanpruoe obpazoanue). — ISBN 978-5-534-04009-8. — Tekcr : amek-
tpounbiii // DBC IOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/434439 (narta
obpamenus: 28.08.2019). (HeorpaHuYEHHBIN TOCTYII)

4.4. ®uzuka. CiroBapb-CIpaBOYHUK B 2 4. YacTh 2 : CIIPaBOYHUK JUIsI CPEHErO IMpo-
(dheccuonanpHOro 0o6pazoBanus / E. C. [Imarynos, B. A. Camoneros, C. E. Bypasoii, C.
C. Ilpomkun. — 2-e u3a., crep. — Mocksa : M3narensctBo FOpait, 2019. — 396 ¢. —
(ITpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-04011-1. — Texker : aiek-
tpouubiid // DBC Opaiit [caiiT]. — URL.: https://biblio-online.ru/bcode/434441 (nara
obparenus: 28.08.2019). (HeorpaHUYEHHBIN TOCTYI)

5. Ilepuoanueckue u3nanus

5.1. «Ksaur» http://kvant.ras.ru

5.2. «Hayka u texnuka» http://online-zhurnaly.ru/zhurnaly/8641-nauka-i-tehnika-7-iyul-
2019.html

6. Madopmarmonnsie pecypcesl cetu «HTEpHET»

6.1. Enunas womteknus 1mdpoBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ (mata oopamienus: 28.08.2019). (OTKPBITHIN TOCTYT)

6.2. denepabHbIA LHEHTP nH(OPMAITMOHHO-00pa30BaTEIbHBIX pecypcoB
http://www.fcior.edu.ru (MudopmarimoHHbIE, TPEHUPOBOUHBIC U KOHTPOJIBHBIC MaTepHra-
ne1) (mata oopamenus: 28.08.2019) .(OTKpBITHIN JOCTYTI)

6.3. http://www.edu.ru/ Poccuiickuii mopTaa OTKPHITOro 00pa3oBaHus (1aTa oOpaICHHS:
28.08.2019). (OTKpBITHII 1OCTYII)

6.4. Emmnoe oxuo http://window.edu.ru/catalog/?p rubr=2.1 (mara oOparcHus:
28.08.2019). (OTKpBITHII 10CTYII)

6.5. DnexkTpoHHO-OUOMMOTEUHast cuctema wu3garenbcTBa «KHOPyc» J3BC BOOK.RU
https://www.book.ru/static/about (mata ob6pamienus: 28.08.2019). (HeorpaHUUESHHBIH 10-
CTyM)
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