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1. IIACIIOPT PABOYEM ITPOT PAMMBI YYEBHOU JACITATIIAHBI

1.1. ObsnacTe npuMeHeHHs paGodeil IporpaMmbl

PaGouas mporpamMma ydeOHOW MHCHWINIMHE! SBISCTCS YaCTBIO OCHOBHBIX
00pazoBaTenbHBIX TPOTPAMM TI0  CTEHMATLHOCTH 23.02.01 Opranuzanus
IEPEBO30K ¥ YIIPaBICHUE Ha KeJIE3HONOPOXKHOM TPaHCIOPTE (110 BUIAM).

1.2. Meero yueOHOH AHCHHNNNHBI B INporpaMMe I[OATOTOBKH
CHENHATHCTOR cpeaHero 3Bena

Vuebras jucrmnumaa Ousmka OTHOCHTCS K yueOHBIM JHCHUILIMHAM 110
BEIOOpY M3 o0s3aTensHOH mpenMeTHOM obmactw "EcrecTBemuele Hayku'. Yuebuas
qucnumimaa Ouspka m3ydaeTcs -Ha 0a30BOM ypoBHE Kak mpodunnbHad yucOHas
THACIALIIAHA.

1.3 Henb n mwiaHApyeMble Pe3yibTATH OCBOCHHS AUCIUILIHHb]

Ocpoenne comepxanud yucOHOH mucimiuivasl Oui3mka obecnedmrsaer
JIOCTHXEHHE 00ydaoIUMHUCS CIeAYIONHIX Pe3yIsTaTOR:
JHYHOCTHBIX, KOTOPBIC HAIPABIEHE! HA!

POCCHHUCKYIO TPaKAQHCKYIO0 HIACHTUYHOCTb, TATPHOTH3M, YBOKEHHE K CBOCMY
HapoJTy, YyBCTBA OTBETCTBEHHOCTH Iiepex PoanHoM, ropmocTd 3a CBO# Kpafl, CBOIO
Pomumy, npomnoe u HacTosIee MHOTOHAITHOHAIEHOTO Hapoma Poccun, yBakeHwe
TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, dhiar, TuMH);

IPaXTAHCKYIO TIO3UIUIO KaK AKTUBHOTO H OTBETCTBEHHOIO WIEHA POCCHICKOTO
00IecTBa, OCO3HAIOMETO CBOW KOHCTHTYLMOHHBIE IIpaBa W  O043aHHOCTH,
YBaXKaIOIIEro 3aKOH M TIPABONOPINOK, OONAmaroINero YyBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO IIPHHUMAIOIIETO TPAIWIMOHHLIE HAIMOHATBHBIC W
00IeuenoBeYeckre TYMaHUCTHIECKIE H JeMOKPATHYECKIE IEHHOCTH,

TOTOBHOCTE K CIyKeHmo OTeuecTy, eTo 3aiiuTe;

chOPMHUPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VPOBHIO Pa3sBHTHS HAYKH K OOIMECTBEHHON MPaKTWKH, OCHOBAHHOTO Ha AMANIOrE
KyIBETYp, a TaKkKe Pa3iugHbIX (opM OOIMEeCTBEHHOIO CO3HAHHS, OCO3HAHIE CBOETO
MecCTa B IOTUKYIBTYPHOM MHDE;

c(hOpMEPOBAHHOCTE OCHOB CAMOPA3BHTHS ¥ CAMOBOCIIMTAHHS B COOTBETCTBUA
¢ OOINEYesOBeYeCKHMH [IEHHOCTIMY M HAealaMH TPaXkIaHCKOTO OBIIecTBa;
TOTOBHOCTh ¥ CIIOCOOHOCTH K CaMOCTOSTEIBHOM, TBOPUYECKOM ¥ OTBETCTBEHHOMU
NICSITETIEHOCTH;

TONEPAHTHOE CO3HAHME H IIOBEJ[EHHE B MOJHKYIFTYPHOM MFHpE, TOTOBHOCTD M
CHOCOOHOCTE BECTH HHMallol ¢ APYTWMH  JIFOABMH, JOCTHTark B  HEM
B3aHMOIIOHAMAaHU, HaXOAUTH OOIIHE IIeTH ¥ COTPYIHHNIATE JJIT UX IOCTHKCHII;

HABBIKM COTPY/JHMYECTBA CO CBEPCTHHKAMU, ACTHMH MIIAIIIELO BO3PACTA,
B3pOCIBEIME B 00pa3oBaTenbHOM,  OOIECTBEHHO  TIONE3HOW,  yd4eOHO-
HCCIIENOBATENBCKOM, IPOSKTHOM U APYTUK BUAAX NCATSIBHOCTH,

HpaBCTBEHHOC  CO3HAHWC W  HOBEJECHWE  HA  OCHOBE  YCBOSHHUI
001Ie9en0BeIeCKUX IEHHOCTEH;

TFOTOBHOCTB H CIIOCOOHOCTH K 00pa30BaHMIO, B TOM HHCIE CaMOOOPa30BAHUIO,
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Ha TPOTDKEHWM BCEH SKH3HH; CO3HATEIbHOE OTHOINEHHE K HEUPEPhIBHOMY
00pa3oBaHMIO KAK YCIOBHIO YCHEImHON mupodecCHoHamsHOH u  00IIecTBEHHOR
JIeSITeIIBHOCTH;

JCTETHYECKOE OTHOIICHHE K MUpY, BKIIOUAs 3CTETHKY OBITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTRA, CIIOPTa, 00IeCTBEHHBIX OTHONIEHMIA;

TIPUHATHE U peain3alliio TIeHHOCTEH 37[0pOBOT0 1 0e30TacHoro 00paza KU3HI,
NOTPeOHOCTH B (PU3UIESCKOM CAMOCOBEPIIEHCTBOBAHWH, 3aHSATHSIX CIIOPTHBHO-
O3/IOPOBHUTENBHON AEsTeNbHOCTHIO, HENPHUATHE BPEIHBIX IPHUBBIYUCK: KypPEeHHS,
YIIOTpeONeHHsI aITKOTOIST, HAPKOTUKOB; '

" OepexHoe, OTBETCTBEHHOE W KOMIICTEHTHOE OTHOMICHHE K (DH3UTIECKOMY H
IICUXOIOTMYECKOMY 340POBBIO, Kak COOCTBEHHOMY, TaK W JIPYIHX IHOmel, ymMeHue
OKAa3BIBaTh [IEPBYIO TIOMOIIIE;

0co3HaHHBI BBIOOp Oymymmed mpodeccrm W BOZMOXKHOCTEH peai3aiiuum
COOCTBEHHBIX JKW3HCHHBIX  IUIAHOB, OTHOIOEHWE K  1PodhecCrOHANbHOMN
JIEATENBHOCTY KaK BO3MOMKHOCTH YHACTHS B PEINCHHUU JIMYHBIX, OOINECTBEHHBIX,
TOCYIapCTBEHHBIX, OOIICHAIIMOHATBHEIX ITPOOIeM;

Cc(OPMUPOBAHHOCTG SKOJIOTHYECKOTO MBILUICHHS, I[TOHMMAHHS  BIHSHHI
COIHATHHO-3KOHOMHYECKHX IPOLECCOB HA COCTOSHHE HPHPONHON M CONUAIBHOHN
Cpellbl; HPHOOPETeHME OIIBITA SKOIOTO-HAIIPABIEHHOH e TeEHOCTH;

OTBETCTBEHHOE OTHOMIEHHE K CO3MaHMIO CEMBbH HA OCHOBE OCO3HAHHOTO
IIPUHATHA [IEHHOCTEW CEMEWHO KH3HM.

MeTalpeIMeTHbIX, KOTOpP5IE HallpaBleHbl Ha:

YMEHHE CaMOCTOSTECIBHO OIPENensTh T AesSTeNEHOCTH W COCTABISTEH
IaHBl  ACATENBHOCTH; CaMOCTOATENBHO OCYIISCTBINTH, KOHTPOIHPOBATE M
KOPPEKTUPOBaTh JIEATENBHOCTh; HCIONB30BATh BCC BO3MOXHEBIE PECYpPCHI IS
JOCTYIKEHHS TIOCTaBICHHBIX 1[eNed U peau3alliy IIaHoOB e TeTBHOCTH; BEIOAPATH
YCIIEIIHBIE CTPATeTHH B PA3TUIHBIX CHTYALlHAX;

yMeHHe TpONYKTHBHO 0OINaThCsi H  B3aWMOJIEHMCTBOBATE B  IIPOIECCE
COBMECTHOH  HeATEeNBHOCTH, YYWTHEIBATE  IO3MIAKM  APYrdX  YIaCTHHKOB
NeATENbHOCTH, SQGEKTHBHO Pa3periaTh KOH(IHNKTEL,

BIaZleHHe HAaBBIKAMH  IIO3HABATENBHOM, yUeOHO-HCCHEOBATENBCKOH U
IIPOEKTHON HEeATEIHHOCTH, HaBBIKAMU paspellieHus upobiem; CIOCOOHOCTh U
TOTOBHOCTD K CAMOCTOSTENBHOMY ITOMCKY METOJOB PEIIeHUs IIPaKTHUeCKHX 387184,
IPUMEHEHHIO Pa3THYHBIX METOIOB TO3HAHHS; ;

TOTOBHOCTH ¥ CIOCOOHOCTH K  CaMOCTOSTENHHOM  MH(OPMALHOHHO-
[I03HABATCILHOM JEATENLHOCTH, BKIIOYas YMEHHUE OPHEHTHPOBATECS B Pa3lHUHBIX
UCTOYHMKAX HHQOpPMaIu#, KPUTHUSCKH OICHWBATE W  HMHTCPIPCTAPOBATH
AHGOPMAITHIO, TONYUAEMYIO U3 PA3THYHBIX HCTOUHHKOB;

YMEHHE MCIOIB30BaTh CPEICTBA HHMOPMAIMOHHBIX ¥ KOMMYHUKAITMOHHEIX
TexHonorui (mamee - WKT) B pelmenHur KOTHUTHBHEIX, KOMMYHHKATHBHELIX U
OpPraHM3alldOHHBIX 337349 ¢ colOmofeHueM TpeOOoBaHWi OSPrOHOMUKH, TEXHHUKA
0e30macHOCTH, THTHEHE!, pecypcocOeperkeHinst, IPaBOBBIX U STHUECKIX HOPM, HOPM
HHGOPMAIMOHHOM 6e30UACHOCTH;

YMEHHE OIpeleidTh Ha3HadeHue H QYHKIH pPazlddHBIX  COLMATHLHEIX
HAHCTHTYTOB; |



YMEHHE CaMOCTOATENBHO ONEHUBATH W IIPUHUMATH PEIMICHUS, OUPEIEIISIOITHE
CTPATETHIO ITOBE/ICHUS, C YISTOM I'PaXKIaHCKUX U HPABCTBEHHEIX ITEHHOCTEH;

BIANICHUE A3BIKOBBIMHM CPEICTBAMM - YMEHWE SICHO, JJOTHIHO ¥ TOYHO H3jaraTh
CBOIO TOUKY 3pPEHMA, HCIIOIE30BaTh aJeKBaTHBIE S3BIKOBEIC CPEICTRA;

BIAJCHUEC  HABBHIKAMHU  [IO3HABATCHEHOM  pedUieKCHH  KaKk  OCO3HAHHA
COBEPINAEMBIX JEUCTBHIA ¥ MBICIWTENBHEIX IIPOIIECCOB, WX PE3YIBTATOB U
OCHOBaHW}, TPAaHUIl CBOETO 3HAHWS M HE3HAHMs, HOBBIX TIO3HABATEILHEIX 33744 W
CPECTB UX JOCTUKEHHS.

NpeIMeTHBIX, HAallPABNSHHEIX HA!
c(OPMUPOBAHHOCTE TIPEACTARICHHH O PO B MeCTe (DH3WKA B COBPEMCHHOM
HaydHOM KapTHHE MUpa;, TOHUMAaHWEe (H3MYeCKOM CYITHOCTH HaOIFodaeMbIX BO
BceenerHod sBICHUM; TNOHWMAHHAE PONM QU3NKKW B (HOPMHPOBAHUEK KPyrosopa u
(QYHKIHOHAIIFHOM TPAMOTHOCTH YeIOBEKA IS PEIleHus IPAKTHYECKHX 3a/1a4Y;

BJIaJIeHHE OCHOBOTIOJIATAFOIIUMH (pU3TIeCKUMEI MTOHATHAMH,
3aKOHOMEPHOCTAMH, 38KOHAMHU W TEOPHSMH; YBEPEHHOE LIONB30BaHMUe (HU3UIecKOH
TEPMUHOJIOTHEHR ¥ CUMBOIHKOH;

BIaJeHHE OCHOBHBIMK METOIAMM HAYYHOTO IIO3HAHWA, WCIIONB3YCMBIME B
Gusmke: HabmofeHNe, OIMCaHNe, H3MEPCHUE, SKCIIEPUMEHT; YMEHUS 00pabaTsiBaTh
pe3yIbTaThl  M3MEpeHHH, OOHApy)XWBaTh B3aBACHMOCTD MEXIY (OH3WIeCKUME
BEIIMYUHAMHA, OOBICHATH NONYIeHHbIC Pe3YIBTATH U TENaTh BEIBOLI,

cHhOPMUPOBAHHOCTE YMEHWS PELTATE HDU3UUECCKUE 38 AU

COPMHEPOBAHHOCT YMEHHUA IPUMEHATH IIOTYUSHHBIE 3HAHUS 711 O0BICHEHN
YCHOBHM IpoTeKaHus (QUIMUECKWX SBIEHWN B OPUPOAe ¥ JUIS IIPUHSTHA
OPaKTHYECKUX PEILEHUH B ITOBCEHEBHOM KH3HHU;

C(OPMHPOBAHHOCTEL COOCTBEHHOHN IMO3WITMM 110 OTHOMICHWIO K (OU3HUECKOH
uH(OPMAINY, TTOIyJaeMOH U3 pasHEIX HCTOUHWKOB

IMpw Hanwaww B KOHTHHTeHTe oOyuarompxcsa aur ¢ OB3 v MHBAIKHOB OIS
HEX paspabareiBaeTcs padodas IporpaMMa, UCXoad 13 crerudure 3a60neBanms.

1.4. Kota4gecTBO 4acoB HA 0CBOeHHe padoduell mporpaMMsbl yaeduoi
AHCHHUILINHBL
MaKCHMaJibHas yueOHas Harpyska o0ydaromerocs — 388 uacos, B TOM UHCIe:
oOsr3aTenbHasl ayiuTOpHas yueOHas Harpyska ofywaromerocss —234 gaca (M3 HuX
naboparopuble 3aHATHI — 30 9acoB);
caMmocrodTellbHas pabota oOy=aromerocs — 154 gaca.



2.CTPYKTYPA ¥ COJAEPKAHUE YUEBHON NTUCIUILTIAHEI

2.1. O6beM y4eGHOH THCOUILTHHE] 1 BHABI YaedHoH padoTnl

Bua yueOHo# paGoThI | O0neM yacos
MaxkcamaJjibHas yueOHass HArpy3Kka (Bcero) 388
Obs13aTesbHAs ayiuTOpHad YueOHAdA Harpy3ka (Bcero) 234
B TOM YHCJIE:
TeopeTHHecKoe odyuenne 204
IIPaKTHYECKAE 3aHATHS (€CH IIPEIYCMOTPEHO) -
. 1abopaTOpHEIe 3aHITHS (SCITH MPEIyCMOTPEHO) ‘ 30
Kypcosast pabota (mpoeKT) (eci IpeayCMOTPEHO) -
CamMocrosiTesbHas paGoTa o0y4aronierocs (Bcero) 154

Ipomexxyrounass arrectanus B opme: nuddepennuposansoro 3adera (1
ceMecTp), ax3aMena (2 cemecTp)




2.2. TemaTudeckuii NJIaB B cogep:RaHAe YUEOHOH JHCHMILTNHDI

Komwr
- - . KOMNETEHITHH,
Hammenosanme Cogep:xanue y4eOHOro MaTepuaa, madoparopuble i MPAKTHYECKHE 3aHATHs, ObbeM | YpoBeHDL dopuuposatmo

Pa3aeioB U TeM caMOoCTOsTeNbHAS PadoTa 00y IaIOHXCS JacoB | OCBOCHHS KOTOPEIX
CIIocoBCTBYET

3JIEMEHT

IpOrpaMMEl
Bseneunue Conep:xanue yaeOHOro Marepuana
®uzpuka — mHayka o npupone. FECTECTBCHHOHAyYHBIA METOX IO3HAHUS, €ro

BO3MOXKHOCTH H TDAHMITEI IPHMEHUMOCTH. OKCHEpAMEHT H TeOpHs B IIporecce
NO3HAHHS TpHEpomsl. ModemupoBanre ¢H3dYecKHX SBICHHE H Ipoeccos. Poib
DKCHIEPMMEHTA W TEOPHHM B Iponecce IIO3HAHUS Lpuponbl. OH3HYEcKHe 3aKOHEL 4 1
I'papunel NpEMEHUMOCTH (U3AISCKUX 3aKOHOB. [lomarue o QU3HUECKOU KapThHe
Mupa. 3Hadenne (u3pKkH npu ocBoenun mpodeceuit CIIO u cnemmansgocrei CITO.
MaremarHueckHdi anmapar, HCTIONL3YeMbBIH IIPH PeINeHIH 3a/1a4.

BxongHo# KOHTPOJTE. '

Pazmen 1. Mexanmia 57
Tema 1.1 Coaep:xxanne yuedHoro Marepuaia
Kanemaruka Mexanugeckoe aBwxenme. Ilepememenme. Ilyts. Ckopocts. Pasromepnoe
UPSIMOJNMHEHHOE  OBHMKEHHE. YCKOpeHHe. PaBpomepeMeHHOe NpsSMONHHEHHOe
nemxeHue. Cpobomuoe mamenme. J[BrkeHHMe Tela, OPONIEHHOrO IO YIIOM K 6 2

ropu3oHTY. PaBHOMEpHOE ABMIKEHHE MO OKPYKHOCTH.
Kunemamuxa wa JcenesnodopodcHom mpancnopme (MopMosHot nyms HOOBUNCHO20

cocmasa).
Tema 1.2 3axomsr | Coxep:ranue yueGHore Marepuaia
MEXaHHKH Ilepseni 3axon Herorona. Cura. Macca. Vinuynse. Bropoit 3axon Hetotona. Tpermit
Herorona. Caanr B | 3akoB Hrforoma. 3axoH BCeMHpPHOTO TSITOTeHHS. IpapuTanumonnoc mone. Cuia 4 5
npupose Txectr. Bee. Cuna ynpyrocra. Hedopmaman. CrocoOrl usmepernus macesl. CHNEL B
MEXaHHKE.

Cunwl, Oeticmeyioujue Ha JHCene3H000POIICHBLLE COCIMAR NPYU OBUICEHUY

Tema 1.3 3akonnl | Cogep:xanme y4eGHOro MaTepuaa
COXpaHEeHust B 3aKOH COXpPaHEHHS HMIIyIsca. PeakTuBHOE ABWKeHHWe. PaGorta cwiel. Pabora 4 2
| MeXaHHKe MOTEHIHANLHEBIX. i, Momueocts. Onepras. Knmetnyeckas sueprust. [Torexmmanpuas




Hammerosauue
paszesioB U TeM

Conepikanne yue0HOI0o Marepraa, 1a00paToPHEIS U HPAKTHIECKHE SARATHL,
caMocTosTensHas pabota 00y IaronIXes

ObneMm
YacoB

YposeHb
OCBOEHHA

Koner

KOMIICTEHITHH,
(POPMUPOBAHUIO

KQTOPBIX

crocoOCTBYET

NEMCHT

IIporpaMMebl

2

DHEPrusl. 3aKOH COXpaHEeHMs MEXaHudeckod Omeprud. IIpHMeHeHHe 3aKOHOB
COXpaHEHMSL.

Tema 1.4
Mexannueckue
KONEOAHAN H BOJHDBI

Conep:xanue y4eOHOT0 MAaTEpHAIA

Mexannueckue xonedanus. Konebarensuoe npmxenre. ['apMonmueckue koneGanns.
Ceobonnpie Mexanmaeckue xonebamms. [lpeppamenne sHEPTUM UpH KOJIeGATCIHEHOM
merkeHd. CBOOOIHBIE 3aryxarollie Mexanwdeckue koieOarus. BHHYKICHHBIE
MexaHudeckue konebamms. llomepewrsie W OPOIONEHBIE BOIHEL XapakTepuCTUKH
ponuel. Mutepdepenmust Bomd. Ilomarue o mudpaxuum BOMH. 3BYKOBEIE BOJHEL
YIBTpa3ByK 1 €ro IpHMeHEHHE.

JlaGoparopuroe 3aaarue Ne 1, Ne2(rema BHIOMpacTes, HCXOZS U3 MATEPHAIBHO-
TEXHAYECKOT0 00ECIICUCHH).

Hzygyenue ocobeHHOCTEH CHITBI TPEHUS (CKOBIKCHMNSL).

H3syuenue 3aBECEMOCTH Neproa kKoJeOaHmi HUTSHOTO MasTHAKA OT JUTHHE] HHTH.

ITosTropenwe u 060dmenne no pasaery Mexanuka. Pelnerne pa3HOYPOBHERRIX 34,14,

Konrponsgasd pabora o paszgeny 1. Mexannka

CaMocroaTensnas padora odygyarommxes no pazgeny «Mexanaka»

1.IlogroroBka Kk naboparopHbM paboram (M3yueHHE HHCTPYKIHOHHEIX
o opMIICHIE 3aJaHWI B TCTPAIHA).

2.1loBTOpEHME MaTeMaTH4YecKoro amnmapara (QHW3WKH M3 pasgenoB  anreOpel  H
TeOMETPUH (JEHCTBUS ¢ BEKTOPAMHM, IIPOCSKIIMH REKTOPOB Ha KOOPAWHATHEIE OCH,
pElIeHHe CHCTEM YpaBHEHWH, pENICHHE KBaIpaTHBIX ypaBHeHmil, rpadHim
(YHKIHH, IPOH3BOIHAS).

3.CaMOCTOATENBHOE PENICHHE CIEAYIOMMX THIIOB 3ajad: Ha OINpeeIeHHe CpenHei
CKOPOCTH NBMKEHHS, HAd OTHOCHTENBHOCTH ABIDKEHMS, rpadyecKux 3agad o
KMHEMAaTHKe, Ha CBODOHOE MacHue Tel.

4.Pemenne 3amad 1o pasgeny «J/lumamuiay Ha JNBIDKCHHE Tela HOJN JEHCTBHEM

Kapr,

25




HanMeroBamie
Pas3ieNioR B TEM

Copepixanne y4edHoro Marepnaia, 1ad0paTopHLe U IPAKTHYCCKHE 3AHSITH,
CaMOCTOATENLHAS paboTa o0y aromIXCs :

ObOrpeM
YACOB

VYpoBeHb
OCBOCHHS

Koarr
KOMIICTEHIIH,
(hopMEPOBAHIIO
KQTOPBIX
CIIOCOOCTBYET
INIEMEHT
IpOTpaMMBl

2

HECKOIBKHX CHMII, HA JIBMDKEHHE Tela 10 HAKIOHHOH Irockoct:m  (c
‘CaMOCTOATE/IEHBIM HOPMYIIPOBAHAEM ANTOPUTMA PEIEHNs JAHHOTO THIIA 3a1a9).

5.Pemenye 3a1a49 Ha 3aKOHBI COXPAHEHMS B MEXAHHKE B TOM YHC/IE KOMOHHUPOBAHHEIX
3a/a9 Ha IIPHMEHEHNE 3aK0Ha COXPAHEHHS MMIIY/IECA U SHEPTHH.

6.Pemenye 3amanumii u3 cobopurkor EI'D.

7.1loAroToBKA 3MEKTPOHHEEIX IIPE3SHTAIMH TI0 TEMaM pasJiena.

8.Iloarotoska pedeparos 1o TEMaM:

—  Memoou onpedenenus ycropenus ce0b600H020 nadeHus men.

3axon ecemuprozo mazomenua: 20e on pabomaem?

Ilonoocumenvuvie u OMpuUYyamensvHbie CIMOPOHbL CULLL IPEHUS.

Crocobvr ymenviuenus mpenus,

Hesecomocmy. umo mut o uel 3naem?

—  Bec mena, nepezpysru.

—  llpumenerue pesoHanca é mexnuxe.

- Vavmpaseyx: e2o ucmounuiy, ceolicmea, npumMeHenye.

- Hugppazsyx: e2o ucmounuru, ceoticmaa, npumeHeHe,

~-  Lym.

9.Urenne Texcra yueOHuKA.

10. PaboTa ¢ jononHuTeNbHOM THTeparypoii u MatepHeT-pecypeamu.

T 17T

]

Pazpen 2. OcuoBnt
MOJIEKYJISIPHOH
Qpmuxn u
TEPMOTHHAMAKH

92

Tema 2.1 OcHoBrx
MOJICKYJXHIPHO —
KHHEeTHIACCKOH

TEOpUH.
Npeannubrii ras.

Copepsranye yueGHOro Marepuaia

OCHOBHBEIC IIONOXKCHHS MOJCKYISPHO-KHHETHYECKOM Teopun. Pasmeprl u Macca
MOIEKYT M aroMoB. bpoymomcxoe gsmwienme. Huddysus. Cumsr um  smepras
MEXMOJIEKYJISpHOTO B3aumonekicTBus. CTpoerne razoo0pasHblx, JKHIKAX ¥ TBEPIBIX
Ter. CKopocTH IBMIKEHUS MONEKYI # BX u3Mepenne. Mreannunii ras. Jarienue rasa.

14
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Haumenoranue
Pa3zeNioB U TEM

Cogep:rapne yuebOnoro Marepaana, 1a00paTopHBIC U HPAKTUICCKUE 3aHITHS,
caMocTosTeNbHAas paboTa 00yYarOUEXcs -

O6nvem
JacoB

YpoBeHb
OCBOCHHS

Komet
KOMIICTEHITHH,
dbopMuEpoOBaHTIO
KOTOPBIX
crocoOCTByET
9NIEMEHT
IpPOTpaMMEL

2

OcroBHOE ypaBHEHHE MOJNEKY/ISIPHO-KIHHETHIECKOR TeoprH ra3oB. TeMIeparypa u ee

‘u3Mepenne. ['a3oBble 3aKkoHbl. AGCOMIOTHEIN HYIb TeMIeparypsi. TepMomBaMuaecKas

mrana TEMIIEPaTyphL VpaBI-IeHHC COCTOSHHA HAOCAJIBHOTO rasa. MOJISIPHEUI rasopas
IMOCTOSHHAS.

Tema 2.2 QOcHoBEI
TEPMOTHHAMAKH

Conep:xanue yuedBnoro marepuaiaa

OcpoBHble MOHATHA U ONPEACICHHI. BHYTpEeHHSs SHEPrusl CHCTEMEBL BHYTPEeHHSIS
oHeprus HzeanpHoro rasa. PaGora m Temmora kxax GoOpMEL Tepeiadr SHESPTHH.
TenmoemrocTh. YieneHas TeIUIOEMKOCTh. YpaBHEHHE TeIUIoBOro Oamamca. I[lepmoe
HAyajlo TepMOIMHaMUKH. Ammabarupiit npomecc. IlpmHiwmm nelicTBEA TemnoBOM
manmHEL  KITJ]  Temmosoro  jasurarens. Bropoe Hagano  TepPMOTMHAMEKHL
TepMopupamMudgeckas INKada TeMIeparyp. XOMOMWILHBIE MAaMWHEL TeIoBbie
meurareny. Oxpara IpAPOIbL.

Tenposvie Ogueameny Ha JICere3HOO0POdICHOM mpancnopme. Oxpana oxpyocaiouet
cpedvl npu pabome Jicene3no00pONCHO20 MPAHCHOPMA.

10

Tema 2.3 CpoiicTBa
HApOB, KUAKOCTEl 1
TBEPABIX TeT

Caotictea mapos: Mcnapenne u koHpeHcanwd. HacBImeHHEBI map M ero cBOWCTBA.
ADcomoTHAs W OTHOCHTENBHAS BIAXHOCTE BO3AyXa. Touka pocekl. Kunenme.
3aBHCHMOCTE TEMIIEparypbl KHmeHHs or jasnenus. lleperpereri map u  ero
HCIOJIB30BaHUE B TEXHUKE.

CrofictBa  xmaxocredi:  XapakTepHCTHKA  OKHIKOIO  COCTOSHHS — BEINECTBA.
IloBepxHOCTHBIM CIOM SKMAKOCTH. DHEPTHS I[IOBEPXHOCTHOro clos. Spaenus Ha
IPaHHAIe XUJAKOCTH C TBEPALIM TeloM. KalMmisipHsie ABICHHUS.

CaoiicTBa TBEpIBIX Te: XapaKTepPHACTHKA TBEPJOTO COCTOSHMS BEIISCTBa. YIPYTHe
CBOHCTBA TBEPABIX Tell. 3akoH I'yka. MexaHudeckue CBOMCTBA TBEPIBIX TEIL

Tennmosoe pacmmperre TRePABIX TeI ¥ KUAKOCTeH. [Inapnenyne i KpucTAITH3aIpsL.
Ipumenenue cospemennbix Mamepuanoe ¢ 3G00HHLIMU CEOUCMEAMU HA
olcenesno0oposicom mparcnopme. Hpobrema paspywenus JHcenesHo00podICHOZ0
HONOMHA U ee peulenie.

12
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Komsr

KOMIICTeHITHIH,
HaumernoBaune Conep:xanne yaedyoro MarepHana, jaboparopEbIe ¥ MPAKTHYECKHE 3aHATH, O6reM | YposeHb (opmHpoBaHHIO
pasiienos " TeM caMmocToATeNbHasd paboTa 00y Farommuxcs * 94acoB | OCBOEHUSA KOTOPBIX
CIHOCOOCTBYET
ANMEMEHT
IIPOT PaMMBL
1 2 3 4

JlaGoparopurre saparas Ne3, Ned, NoS (Tema BEIOUpaeTCs, UCXOIT U3 MaTepHaano-
TEXHUYECKOTO OOCCIIeUeH ). '
H3meperne BIaKHOCTH BO3IYXA. 8
Vameperre mOBEPXHOCTHOIO HATSHKSHHS KHUIKOCTH.
Hsyuenue TEIIOBOTO paclIupeHHs TBEPHBIX TEIL.
Hoproperne n 06obmenre no pazgerny 2.OCHOBLI MONEKYISIPHON HH3UKH 1 6
TEPMO/IMHAMUEKH. Pelnenne pa3noypoBHEBBIX 3a1aM.
Kontponsras paGorta mo pazzneny 2. OCHOBBI MOJEKYIAPHOU (GU3HUKH 1 5
TEPMOIUHAMUAKH
CamocroaTenbuas pabora ofygarompuxest 1mo pasieny «OCHOBB MOJEKYISIPHO
hH3HKY ¥ TEPMOTHHAMEKI
I.Ilogroroka x nadoparopHeM paboraM (M3ydeHue HHCTPYKIHOHHBIX —KapT,

odopMIeHHE 3aaHK B TETPaIH).
2.3anomueHre TabmRuE! « a308hie 3aK0HED .
3.Pemienye 3asay Ha JIPUMEHEHHE yPaBHEHHS COCTOSHHS B (GopMe Menngeneera u

Knaneiipona, Ha ra3oBble 3aKOHBL, B TOM 4ucle rpadhHueckux 3a1ad.
4. 3anomHerre Tabmmel  «llprMeHenne IEpBOrO  3aKOHA TEPMOAMHAMUKH K

H30TIpOLIECCaMy
5.3anonnenye TadbnUALE! «KoNyecTBa TeIIOTED) . 40

6.Pabora co copaBouneiME Tabmmiamu  («YielnbHAsS TEIIOEMKOCTh BEIECTBY,
«YIenbHas TeIUoTAa IUIABNEHMS», «YIOelUbHAs TEIIoTa MapoobpasoBaHmss,
«KomraecTBo TeIIOTEL, BRIEIIEMOE TIPH CTOPAHIE TOILTHBAY.
7.Pemenue 3a1a4 Ha IPAMEHEHHE IICPBOTO 3dKOHA TCPMOTHHAMHKH.
8.Pemrenue 3agaq Ha ypapHEeHHE TEIIOBOro Hanamca.
9. 1loaroroBka pedeparor 1Mo TeMam:
Tennosvie Osuzamenu.
Hemopus pazeumusn mejmoauuamwcu KOK HOYKUY.
Hymu YVOEAUYEHUA KO WIEHAOBLIX MOULUH.

12




Komer

KOMIICTEHIIHA,
Hammenosanne Conepmaﬂue yuebHoro MaTepHuaa, 1a00paropHblie ¥ MPaKTHYECKUE 3aagTHS, Ob6veM | VYpoeeHB (opumposanmio
pas3zuenoB ¥ TeM caMocTosTeIbHasT paboTa 00yJarommxcst YacOR | OCBOSHMS KOTOpBIX
CIOCOOCTBYET
DIIEMEHT
IIPOrpaMMBbl
1 2 3 4
-~ Hpumenenue aduaﬁamnoao npoyecca OAL 0OBACHENUSL NPUHYUNG paﬁomm OUsenLHO20
oeuzamens,
~ Aouabamnuviii npoyecc e npupooe.
- Ilpedmem u 3a0auu cmamucmureckoi Quzuri,
- Llouemy He6o3IMOICHO cO30aNtb 6EUHBIT OBUAMENL?
10.Yrernne Texcra yueGHUKA.
11.TToroToBKa 9/IEKTPOHHBIX IPE3CHTAIMEH 10 TeMaM PA3JIEna.
12. Pabora ¢ nononauTensHOR muteparypoil u MHTEpHET-pECypeaMmL.
Pasnen 3. 132 138
DK TPOTHHAMMIK A
Tema 3.1 Copepsxanue y4e0HOro MarepHaa
DIIEKTPHYECKOE Onexrpuaeckue 3apsaibl. 3aKOH coxpamenus 3apazna. 3axoH Kymoma. Diexrphueckoe
moJe none. HampspkeHHOCTh ANEKTpHIeckoro mois. [IpHHIEIT CYNEPIO3MITHM IONeH.
Pabora cun amexrpocTarmueckoro noms. Illoreniman. PasmocTh MOTEHIHANOB.
OKBHIOTEHIHANLHEIE TOBEPXHOCTH. CBS3b MENTY HANPSOKEHHOCTRIO M PasHOCTHEO
MOTEHIHANOB  JNMEKTPHYIECKOro  HOML. JIHSJeKTPHKH B OICKTPHYESCKOM  IIOJIE. 16 2
Honsgpusamus mEeneKTprKkor. [IPOBOIHEKH B 2NEKTPrYecKoM 1ore. KOHIEHCATOPEL
CoenpHenne KOHIEHCATOPOB B Oarapero. DHEPrHsl 3apsUKeHHOIO KOHEHCATOpA.
OHEPIUs 3MEKTPHIECKOTO ITOJIS.
Pemenne 3a1a4 mo TeMe: DIeKTpHUECKOE TI0IC
IIpobrema cmamuueckoz0 sneKMpPUIecmea Ha JICenesnodopONCHOM MPaHChopme.
JdaddepermapoBanabiii 3a4eT. 9
Tema 3.2 3axonsr | ComepixaHue yuaedH0ro marepuania
IOCTOSIHHOY'0 TOKA | YCIOBHS, HEOOXONMMBIC A BO3HMKHOBEHHS W HOMNEPIKANUS DIEKTPHYECKOTO TOKA.
Cuna Toxa w mioTHocTs ToKa. 3akom OMa Jns ydacTka s 6e3 OJIC. 3aBmcEMOCTH 14 9

SJIGICTpI/I"{eCKOl"O COIIPOTHBJICHHA OT MaTCpHaa, ANAHBl H IUICIIAAH ITOIICPEYHOro

CEUICHUA MIPOBOITHHKA. 3aBHUCHMOCTD INEKTPUIECCKOI0 COXPOTHUBICHHUA IPOBOAHHKOB

13




-

HaumenoBauue
Pas3yiesioB ¥ TEM

Conepmanne y4e0uoro matepuana, 1ab0paTopHLIC B NPAKTHICCKUC 3AHSTHS,
caMocrogTensuas pabora obygarommxcs

QbneM
qacoB

Yporern
OCBOEHUS

Koaer

KOMTIETEHIHH,
(hopMEPOBAHHIO

KOTOPBIX

Croco0CTBYET

SACMCHT

POrpaMMEI

2

OT TEeMITePaTy L.
ONeKTPONBYIKYINAs CHNa HCTOMHIKA Toka. 3akon OMa g moiaHok nend. CoeuHenne
IpoBOAHKMKOB. COEIMHEHNHE MCTOYHUKOB 2IEKTPHYSCKOM SHeprin B Oarapero. 3akod
Jxoyrms—Jleria. Pabora ¥ MOIDHOCTE SMEKTPHUSCKOIO TOKA. TeIIoBOe JeHCTBHE
TOKA.

OnexmpocHaboicene naccadicupero2o 8A20HaA 1A JICee3HOOOPOIICHOM MPAHCHOPIE.

JaGoparopurre 3ansarus Ne6, Ne7, Ne8, No9, Ne 10 (Tema BriGHpaeTcs, HCXO/ U3
MaTepUAILHO-TEXHIYIECKOTO 00eCIeueH s ).

Temb! naboparopHbIX 3aHITHIA:

Msyuernue 3axoma Oma I8 yHacTka NEMH, MOCHEIOBATENLHOrO ¥ IAPAIEILHOTO
COCMHEHHUS IPOBOTHIKOR.

Onpezgenenne TEMIEPATyPHOro KO3 HHUIHEHTA COTPOTHBICHHS ME/TH,

Onpezenerue YASTHHOIO COMPOTHBICHNS ITPOBOHHAKA.

Hcenenopanne 3aBHCHMMOCTH COIPOTHBICHHS JIaMUBl HAKAIMBAHKS OT HAIPSKEHES
Ha €& 3amMax.

Omnpenenerne 3/IC 1 BEYTPEHHETO CONPOTUBICHAS HCTOUHHKA HALPSIKEHUS.

10

Iosroperne u 0b600meHNE TeMe 3aKOHB! TOCTOSHHOTO ToKA. Permenue
Pa3sEOYPOBHEBEIX 33184

Komrponsnas pabora mo Teme 3.2 3akoHBI TOCTOSHHOTO TOKA

Tema 3.3
e TpHIeCKHH
TOK B PA3JTHYHBIX
cpenax

Coaepxanue yqeGHOro MaTepuaia

DIEKTPAIECKUH TOK B MeTalIax. DIeKTPOHHEIH ra3, PaboTa BLIxoa. JIeKTpHIECKHE
TOK B 3JIEKTPONATAX. ONekTponu3. 3akoHs Papanes. lpuMeHenne 3IeKTponm3a B
TEXHHMKe. OIEKTPAYEeCKHH TOK B raszax H Bakyyme. Vlommzanws ra3a. BHABI I'a30BBIX
paspsamos. llomarme o mmasme. CBOHCTBA M NPEMEHCHME SITEKTPOHHEIX ITYUKOB.
ONEeKTpHYECKHHE TOK B noxynpoogarkax. CoOCTBEHHas  IPOBOJMMOCTH
IOILYIPOBORHHUKOB. I10oMyIpoBOIHUKOBEIC OPHOOPEL -

12
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Hanmernosanue
Pa3eNoB 0 TeM

Co,uepmaﬂne yuaednoro Marepuana, 1adopaTopHbIe U NMPAKTHISCKUE 3AHATHS,
CaMOCTOSTENbHAS PaboTa 06y AKX s

ObneMm
qaCOB

Yposenp
OCBOEHMS

Komer
KOMIIETSHIH,
(hOPMHUPOBAHKIO
KOTOPBIX
crocoOCTByeT
NEMEHT
TIPOTrPaMMBI

2

Konrponsnasg pabora o Teme 3.3. ONeKTpREecKril TOK B Pa3IHIHBIX Cpenax

Tema 3.4
MarnuTHoe noJe

Conepxanne yaedHOro Marepuaia

Bextop HHOYKOME MArBEWTHOIO 1ojisa. JleficTBME MArHWTHOrO IONA  Ha
UpSIMONMHEHHBIH IMIPOBOTHKMK € TOKOM. 3JakoH AwMIepa. B3amMoneiicTBHE TOKOB.
Marauraeil notox. Pabora mo mepeMemeHHIo MPOBOIAHEKA C TOKOM B MATHHTHOM
moje. JledcTBre MATHUTHOTO 11014 Ha JBroKyImuics 3apsn. Cuna Jlopexia.

Iloeszoa na maznumnoti nooyuixe. Mazreguol.

10

Tema 3.5
INeKTPOMArHUTHAS
HHXY KA

Conepxanne yuefHOro MaTepaaia

ONeKTpOMArHHTHAS ~ HMHIYKIMI. BHXpeBoe  sIeKkTpHdeckoe  Hoje.  3aKkoH
onekTpoMarauTHON mHAyKnpw. 3JC B aBmwxyimuxcs mpoBonrukax. CaMOWHTYKITHA.
OHEPrist MarHATHOTO ITOJIS.

JlaGoparopHsie 3apsirast Nell (Tema BeIOEpacTCd, HCXOAS M3 MATEPHATLHO-
TEXHHIECKOTO 00ecIeueHus).

Temr! abopaTopHpIX 3aBATHIH:

Hccnenopanye SBICHES IIEKTPOMATHHTHOM MHYKIAH

IloBroperue u 0b00IEENE IO TeMaM MarfuTHOe oMe. DIeKTPOMATHETHAL
HHAyKiEs. Pemenne pasHOypOBHEBEIX 3a1a9.

KorTponsaas pabora o Temam 3.4 u 3.5 MarauTroe 1101€. DNEKTPOMArHHTHAS
HHIYKITASL.

CamocTogTennaas padoTa o pasgeny «INeKTPOIHHAMUAKAY

Hoxroroska K naboparopHEM paboTaM (M3YHUCHHE HHCTPYKITHOHHBIX apr,
odopmIIeHHUE 3a1aHIi B TETPAIN).

Pemenue 3amaa Ha npuMmeHenue zaxoua Kymoma, OMma mjis yuacTka IEH, 3aKOHA
Owma A7 TOITHOH merw.

Onpeznenenue napaMmeTpoOB Pa3BETBICHHBIX IEIECH.

Pemenue 3a1a4 110 TeMe «DNEKTPHYECKAN TOK B PA3IHIHEIX CPEeIaxy.

PermeHue xauecTBEHHBIX 3a/1a4 10 PA3IEIY.

50
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Konwr

KOMITETCHIIAA,
Hamveropanme Co;lepmanue y41e0HOro MaTepHana, 1abopaTopHEIC W IPAKTHISCKAC SAHITHS, O6rem | YpopeHb $opmmpoBario
pa3fenoB U TeM caMocToATeNbHasd padoTa 00y IaroIxCs JacOB | OCBOCHHS KOTOPBIX
criocoOCTByeT
SIIEMEHT
IIPOTpaMMbl
I 2 3 4
6. Pemenue 3ajanni 3 cGoprukor EI'D.
7. IlomroroBka pedepaToB MO TEMAM:
~  Kopomxoe 3ampixanue, npedoxpanumen.
~ Tamvgauonracmuia.
— Tanveanocmezua.
~  Horyuenue ygemuvlx Memanios Memodom HNeKmpon3d.
- Inasma.
~  Cobcmeennast 4 npUMeCHIs RPOBOOUMOCHIL ROAYAPOGOOHUKOG.
- Monnus.
~  Onexmpuueckas dyea.
— IIpumenenue norynpogoonuxos ¢ BT,
— HPWE’H@HUB MOKQ 6 saKyyme.
~  IIpumenenue mepmoconpomusienuil.
~  Koponnuwtii paspad 6 ammocgepe.
~ Ilpumenenue 3axonos Papades 0ns onpedereHus 3apada sNeKMpPondA.
8.OTBETH! HA KOHTPOJIEHBIS BOIPOCKH! IO TEMaM Paszea.
9.Yrenwne TexcTa yueOHHUKA.
10. Pabora ¢ nonomHmTensHOR uTeparypoi u MuTepHeT-pecypcaMu.
11. Yrenue Texcra yueOHMKA.
12. OTBETH Ha KOHTPOJIBHEIE BOITPOCE! TI0 Pa3IeIy.
Pasnea 4.
INEKTPOMATHUTHLIE 24
KOJe0aHus ¥ BOJHBI
Tema 4.1 Conep:kanue y1e0HOr0 MaTepHaia
AaexrpomMarsaTEbie | CBOOOIHLIE DIEKTpOMArHUTHEIE Konebanns. [Iperparmenne sHEPrin B KOIEGATCIEHOM
Konebanms KOHTYpe. 3aryxaroniue »IeKTpOMarHWTHEE Konebanus. [eHeparop He3aTyXarommx 6 2

JIEKTPOMATHATERIX — KoNeOaHHi. BoIEyXReHHBIE ~HlekTpHueckue  KoneOamusl.

HﬁpeMBHHBIﬁ TOK. TeHepaTop TIEPEMEHHOTO TOKA. Emxocrroe u HHOYKTHBHOC

16




Hapmernosanue
pasJienoB B TeM

Co;[epmaﬂne yuedHoro MaTepHaJIa, 1a0OPaTOPHEIC ¥ NPAKTHYSCKHS 3aHITHS,
camMmocToATeNbHas paboTa 00ydarommuxCes

O6nem
JaTOB

YpoBeub
OCBOCHHS

Konrx
KOMIIETCHITHH,
dhopMHpOBaHIIO
KOTOPBIX
CIIOcOOCTBYET
JIIEMEHT
IPOTPAMMBI

2

CONPOTHBIEHMS MNEpPeMEeHHOro Toka. J3axkoH Owma I 3IeKTpHYeckod  Iem
IepeMeHHOro Toka. PaboTa B MONTHOCTH TEPEMEHHOTO TokKa. [eHepaTophl TOKA.
Tpancdopmaropsr. Toxu Bricokoit actorsl. Ilodydenne, nepemada U pacipeaeieHue
SMEKTPOIHEPTUH,

Inexmpudhuxayus Ha JICene3H000POACHOM MPAHCHOPME.

Tema 4.2
JNeKTPOMATHATHEIE
BOJIHbI

Conep:xanne yaedfHOT0 MaTepHaIa

ONIEKTPOMATHATHOE JIOJIe KaK OCOOBIH BHJI MaTCpPHH. DIEKTPOMATHHUTHEIS BOJIHEL
Bubparop I'epia. OTkpeTeli konebarenbHBI KoHTYp. M3obperenme pammo A. C.
Ilonosem. IlomsaTme o paamocessu. PagwoBommel. Pammomoxamus. Ilpuvenenue
IMEKTPOMATHUTHBIX BOJIH. " ‘
Cea3b 1A 2icene3n000poCHOM MPAHCHOPIE.

JlaGopatopuoe zaasTHe N 12 (Tema BHIOMPACTCS, HCXOAS M3 MATCPHAIBHO-
TEXHHIECKOTO 0OECIICUCHHUS).

Tembr naboparopHoro 3aHATHA:

WHAYKTHBEBIE H EMKOCTHOE COTPOTHRICHHAS B (SN IEPEMEHIOTO TOKA

CamocronTesibHan paGora ofy4ammuxes 0 paziedy IIeKTPOMATHHTHLIE
KO01e0aHAA M BOJHBI
1. Pemenne xauecTBEHHBIX 3a7ad Ha CBOKCTBA dIEKTPOMATHATHEIX BOIIH.
2. TloBropenme mareMarudeckoro anmapara Gusukd (IPAMEHEHEE TPOM3BOTHOM
IIPY W3Y9CHUM YPABHECHUHN 2IeKTPOMATHUTHEBIX KoneOanuit).

3. Pemenpe 3amad o TeMaM «DIeKTpOMarHUTHEE KoueGaHus», «[lepemeHHbIi
DIIEKTPHYECKE Toky, «PamuocBazey, «llpuMereane pagrnoBOIm.
Cocrapienue 6J0K-CXeM palEoIepelaTdika i paqaonpPIeMHRKA.
3anonuenue TabNUIEl «XapakTepUCTHKI 0 IPHMEHCHIE PaHOBOIIHY.
3anonreHue Tabauisl «[{xana sIekTpOMArHUTHEIX W3y ICHIIAY .

Ilogroroska paborel «lIpuMeHerwe SIEKTPOMATHMTHEIX H3IYYSHHH B
JUATrHOCTHYUECKMX paboTax Ha JKeNe3HOMOPOIKHOM TPAHCIIOPTEY.

RN

10

20. IlogroroBka pedeparos II0 TeMaM:
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HaumMmenopanue
PA3neNoB ¥ TEM

Cogep:xanne yae6Horo Marepuaa, 1abopaTopHbie H IPaKTHISCKHE 3AHsITHSL,
: camocTosATeIbHas paboTa 00y aronHXCst

Ob6neMm
YaCcoB

YpoBers
OCBOGHHS

Komer
KOMIIETEHIHH,
$HOoPMUPOBAHUIO
KOTOPBIX
CIIOCOOCTRYET
JJIEMEHT
LIPOTPaMMBbI

- Hemopus uzobpemenus paouo.
- llepevie npumeneHus paduoceasu.
- Paduonoxayusa u ee npumenenye.

Pazpen 5. Onraka

52

Onurarxa

Copep:xanne y4e0HOTO MaTEPHANAR

Ilpupoma cBera. CKOpPOCTs pPacCIpPOCTpaHEHHS CBETA. 3AKOHBI OTPAXKCHHS H
npenomiedys ceera. IlonHoe orpaxkenme. JImazpl IMa3s kax onTHYecKasd CHCTEMA.
Onrtryeckue npudOpEL

Bonnrosrie cBoficTsa ceta. MuTepdeperma crera. KorepeHTHOCTE CBETOBBIX Jiydei.

Wutepdepennrs B TOHKAX IIeHKax. [Tonockl pasuoil Tonumael. Komsima Herorona.
Hcrons3osanue nHTEpQEpeHINH B Hayke ¥ Texuuke. Judpaxnus ceera. Judpacmus
Ha INeN B NapamlensusixX rydax. Judpakiuonnas pemerka. [lonarre o romorpaduu.
Iomapusanygs nmonepevnrx BonH. Ilomapr3anus ceera. J[BoHHOe NydyenpeioMICHHE.
IMomsporasr. Hucnepcus cBera. Bupst cmextpos. ChekTpsr menyckamus. COEKTpPHI
NOIIOMIEH)S. YIbTpaQrOoIeToBOE H HHPPAKPACHOS HATYUeHHsL. PEHTTeHOBCKHE JIYIH.
WIx npupopa 1 croiicTea.

20

Jla6oparopunie 3apaTas Nel3, Neld, Nel5 (TeMb BEIOUPAIOTCS, HCXOAA U3
MAaTepHalbHO-TEXHHICSCKOTO,00€CIEUCHI).

TeMBI Ta6OPaTOPHBIX 3aHSI T

OnpeneneHue OTHOCHTEILHOTO IOKA3aTels IPEIOMICHES CPEIEL.
Ompenenenre GoOKYCHOTO PACCTOSHUS M ONTHYCCKON CHITBI JTHH3EL
Onpezenenre JIAHEL CBETOBOH BOJHEI C MOMOUIBIO THPPAKIHOHHON PEINETKH.

Tlosropenue u ob6o0menue no pasneny 5.0uTrka. Pernenne pasHOYPOBHEBHIX 3a144.

KonrTponsnas pabota 1o pazaeny 5 Outexa

Camoé¢ToareasHas pabora mo pazaeny Onrai”
1. Hoxroroska pedeparos 1o TeMam:
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Kogrr

KOMIIETCHITAH,
Hamvenorauue Co,mepmaﬂﬁe y4e0HOro Marepuana, Ha6opaTopIIHe H NPaKTHYECKUE 3AHITHS, O0vem | YpoBeHb doprpoBamo
Pa3lesIoB B TEM © CAMOCTOATENBHAS PadoTa 00y IAIOIIHXCS : JacCOB | OCBOEHMS KOTOPBIX
CIocobCTBYET
DIEMEHT
TIPOT PAMMBI
1 2 3 4
- Ipumenenue YKB-gonu Ons uccnedoBanust c8oHcme eewecm&a
~  Ipumenenue pomospgpexma.
- Omxpvimue peHmeenoscrux ayet.
- Ceoticmea u npumenenue YO O-ryuei,
~  IIpubopul nHounozo eudenus.
- MemoOul onpedenenis cropocniu Ceemul.
2. Pabora ¢ pomonanTeNbHON JATepaTypoil u VIHTepHeT-pecypcaMu.
Paznen 6. OcuoBbl 4
CIICITHAIHHOM WEBapHasTHOCTE MOIYJA CKOPOCTH cBeTa B Bakyyme. 1locTymars: DiHmrelina,
TeopuHu IIpocTpaHcTBO U BpeMs CHENUATBHON TEOPHH OTHOCHTEIEHOCTH. CBSI3E Macchl i 4
OTHOCHYEJILHOCTH | SHEPTHM CBOOOTHOH JaCTHIEI. DHEPTHsI TIOKOS.
Paznen 7.
JeMeHThI 23
KBaHTOBOM (QHIHKH
Tema 7.1 Tennopoe u3nmyuenue. Pacipesenenyie SHEPTHE B CIIEKTPE AGCOMIOTHO YEPHOTO TEld.
KpanroBasi ontaka | KBanrosas runoresa Ilnanka. ®oronsr. Buemnmii poTosnexrpudeckuii sdhdexr. 4 5
Buytpennuit dorospdext. Tunkr GorosnemenTtos. Japnenne ceera. ITonstae o
KOPITYyCKYTISIPHO-BOIHOBOH IPHPOJIE CBETA.
Tema 7.2 ®duzuxa | Paspurre B3MISI0B HA CTPOCHHE BEIECTRA, 3aAKOHOMEPHOCTH B ATOMHEIX CIIEKTPAX
aToMa BoAopoza. faepras Mogens aroMa. OnsrTel O. Pesepdopra. Mozens aroMa Boiopoa 5 1

no H.bopy. I'unoresa ne bpoiina. CootHomenue Heonpenenéurocreli [elizenbepra.
KBanTOBEIE T€HEPATOPEL
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HaumeroBanue
PA3ALNOB B TEM

Conepxranme yueGHOro MaTepHaja, 1abopaTopHEIe U IPAKTHICCKHES 3AHITHS,
caMOCTOSTENbHAS PaboTa 00y UaroIIuXCst :

QObreMm

HaCOB

YposeHn
OCBOEHH

Komer
KOMIIETCHITHI,
(hOPMHUPOBAHHIO
KOTOPBIX
CHOCOOCTBYET
DIIEMEHT
TIPOTrPaMMBL

1

2

Tema 7.3 ®uzurca
aTOMHOr0 syIpa

Pusnxa aTOMHOI0 gpa. BerecTBeHHas paioakTHRHOCTE. JaKOH PagH0aKTHBHOIO
pacaza. CrrocoOs! HAOMIOASHUS U PEHCTPAIUH 3aPSDKEHHBIX YacTHIT, DPdherT
Bagunosa-Uepenxora. Ctpoerue aroMuOro aapa. JleeKT Macchl, SHEPIust CBI3H U
YCTOHUHBOCTE aTOMHBIX SIep. SlaepHsle peakiyi. MckycCTReHHAS paIHOAKTHBHOCTE.
Jenenue Taxensix saep. Liennas siepHad peaknus. YipapiseMast IemHas PeaKiusl.
SInepueiit peaxtop. lonydenre paInoakTHRHEIX M30TONOB ¥ UX IPHMEHEHHE.
buonoruyeckoe JeHCTBHE PaNHOAKTHBHEIX H3TYUCHIH. DIIeMeHTAPHBIE YACTHINEL.

CamocTtonrensHas paboTa o0yYa0MHXCS O PA3IETy
1. Pemenne 3a1aq Ha ONpeeIICHUE SHEPTHH CBI3H.

2. Urenwne TexcTa yaeOHHKA.

3. OrBeThI Ha KOHTPONIBHEIE BOIIPOCH! IO pasfiely.

4. IToaroToexa pedeparos 1o TeMam:

- Hemopua omxpuimust Helimpona.

- Hcmopust 0mxpeimus, RO3UmMpond.

- Ilpumenenue amomnoll sHepzuu (AMOMHBIC ACKMPOCMAHYUY, AMOMHBIE NeOOKONbI U

7100600HBLE NOOKH).
- Mapus Cxnodoscras- Kiopu (6uoepagus, ucmopust OmKpuimuii).
- Hpumenerue paduoarxmugHvIXx U30MON0G.
5. Pabora ¢ nonmonuRTEILHON MTeparypoil u UaTepHeT-pecypcaMu.

BCEI'O:

388

JI1d XapakTepHCTHKY YPOBHS OCBOSHHS YIEOHOTO Marepiaia HCIOMb3YIOTCS CIENYIONue 0003HAUCHIS:

1. — O3HAKOMMTENBHEIH (Y3HABAHKE PaHee H3YIESHHBIX 00BEKTOB, CBOMCTR);

2. — PEIPONYKTUBHEIN (BEIIONHEHHE ASATENBHOCTH 10 00pazIy, HHCTPYKI[HA HIIH 0T PYKOBOICTBOM)

3. — DpOmyKTHBHBIH (MIIAHHPOBAHKUE M CAMOCTOATCTIBHOE BEIIONHEHNE NeSTCIBHOCTH, pellieHne MPOdIeMHBIX 3a71ad)
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3. YCJIOBUS PEAJIMBATIAA ITPOT'PAMMDbI AN CIIAILIJINHBI

3.1. MaTepuaJibHO-TEXHHYECKOe o0ecneueHne

Jlaboparopusa Ne215 duzuxu

Croner yuebrpIe-15 mT

Crynes yuennuaeckue — 30 1t

Pabouee mecTo npemonaBarens -

Jlocka WHTEepaKTHBHAS

YuebHas MenoBas TockKa

IlepconanenEni kommBrOTEp (HOYTOYK)

Buneonpoexrop

Ha6op mipu6opos u 0GOpy/[0BaHMs JUIs BHIIONHEHHS JaBoparopHeX pabor 1o
Kypcy Ou3mKa

MudopmanmosHbie CTEHTH:

Mudopmanmonusi cren] co CMEHHON HH(GOopMAaITHeH 110 AUCITHITIHHE.
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3.2. UndopmanuonHoe o0ecieuenne peau3any NPorpaMmbl

A peanmsanu TporpaMMbl  OmOmmoredHsld Qora obpasoBarenbHOH
OpPraHu3aIlN YKOMILICKTOBaH NeYaTHEIMKM W (WIH) 3JNeKTPOHHBIME H3IaHHAMI,
PEKOMEH/IOBAHHBIMHY JIJIS HCTIONB30BaHu B 00pa3z0oBaTeI-HOM MIpoIiecce.

OcHOBHBIE HCTOYHUKH: _

1. dvurpuesa B. ©. Ousuxa s npodeccuit U cnenuaTsHOCTeH TEXHUYIECKOTO
mpoduis: yaeOHHUK AT 00pa30BaTeNbHEIX YAPEKACHHUN cpell. Ipod. o0pazosanus.
— M.: m3parenscxkui neHTp «Axagemus», 2017. - 448c.

DIEKTPOHHBIN pecype  http://www.academia-moscow.ru/reader/?1d=94501

2. vutpuesa B. @. Ousnka a1a npodeccuii B CHeEaibHOCTEH TEXHUIESCKOTO
npoduns: JlabopaTopHBIA MpakTukyM. — M.: m3paTenbcKuil TEHTP «AKaIeMHI»,
2017. - 160c.

DNeKTPOHHEIC U3AaHUS (ANEKTPOHHBIE PECYPCH)

1.  «OtkpeTas pusukay http://www.physics.ru/

2. «Dusuxa.ruy http://www.fizika.ru/

3. «BupTyalbHBIT METOOWIECKUAN KAOWHET YUUTENs (PHIUKHI U aCTPOHOMM
http://www.gomulina.orc.ru/

4. Caiit «Du3uka B anumanix» http://physics.nad.ru/physics.htm

5. Mactep-xnacc «Kupas gusvkay http://www.int-edu.ru/hage.php?id=931

6.  Iudposas maboparopms « Apxumeny (Jlaboparoprsie paboTEI 1o husnKe)
http://www.9151394 ru/projects/arhimed/arhim1/cituo/lab_raboty_fhtm

7.  Bupryansasie maboparopum  (MHTEPaKTHBHBEIC  MOMCITH  Pa3IW9HBIX
uporeccoB) http://somit.aru/index demo.htm

JToTONTHATENFHEIE HCTOTHAKHA

1. PomumonoB B.H. yue6uoe mocobme mma CIIO-2-e m3nm. menp. # JOIL-M.:
m3farenseTso Hpaiit, 2017.-295¢.-Cepus: [TpodeccrnonansHoe 00pa3opanue
SNEKTPOHHBIA pecype https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-
9261-764FB46F5976#page/1

3.3. Hcnonb3oBanne aKTUBHBIX H HHTEPAKTHBHBIX hopMm 00ydeHns

Pabogas mporpamMma IpefycMaTprBacT UCTIOTB30BAHIE B 00pa30BaTeTEHOM
Ipoliecce aKTUBHBIX W MHTCPAKTHBHBIX (OpPM IIPOBEJCHHS 3aHATHH: YpPOKU-
CeMEHAaphl IPH HOBTOPCHUU B 0O0OMIEHNN M3y4aeMOro MaTepuana; HpOBeJeHHe
JEMOHCTPAllMOHHOTO  SKCIIEpAMEHTa TPH W3JIOXKEHMH HOBOIO MaTepHuasa;
ACIIONB30BAHME BUPTYAIBHBIX J1a00opaTopuii, B TOM HHCIE IIPH IIPOBCICHUN
71ab0OpaTOPHBIX 3aHATHAX.
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4. KOHTPOJIb U OIEHKA PE3VJIBTATOB OCBOEHMS YUYUEFHOU

TACTMTLINHEL

OreEka KadecTBa OCBOCHHUS YIeOHOW JWMCIUILTHHBI BKIIOYAET TEKYIMHN
KOHTPOJIBb YCIIEBAEMOCTH B IIPOMEKYTOUHYIO aTTECTAITHIO.

Texyiruii KOHTPOIIE YCIEBACMOCTH OCYINECTBISCTCA TPEIoaBaTeieM B
IIpoLecce NPOoBeAeHHs yIeOHBIX 3aHITUN (TeCTUPOBAHME, YCTHEIM OMPOC, OTICHKA
BELITOTHEHUST CAMOCTOSTENBHbBIX 3a/IaHUH ), & TaKKe BHITOJHEHNS O0yUarOIHMIC
HHIMBUIYAIBHEIX 3aJaHMH B COOTBETCTBHM C (POHIOM OICHOTHBIX CPEICTB II0

yaeOHOM TUCIIMILTHHE.

XAPAKTEPUCTHUKA OCHOBHLIX BHIOB YUYEFHOU AEATEJILHOCTH

CTYAEHTOB

Copep:xanne o0ydeHus

XapakTepHcTHKA OCHOBHBIX BHIOB eATeILHOCTH CTYIEHTOR
(Ha YpOBHe V4eOHBIX aelicTBIH)

Bpencaue

VMEHHS TIOCTAHOBKM NeNel  JesATelbHOCTH, IUIAHAPOBAHHS
cOOCTBeHHOH HEATENBHOCTH AN HOCTHIKEHHS [TOCTABIECHHBIX IETel,
IPCABUICHYSA BO3MOXKHEIX PE3yIbTaToOB 3TUX NeHCTRHN, Opranu3anui
CaMOKOHTPOJNI B OLCHKH IIOIYISHHEBIX Pe3yIbTaroB.

Pazpurie cmocobHocTH SICHO W TOYHO H371ararh CBOKW MBICIHH,
JOrHYecKd ODOCHOBEIBATE CBOK) TOUKY 3PCHHSA, BOCUPHHUMATE K
aHAIW3UPOBATh MHEHHS COOECETHWKOB, IIPW3HABAL IIPABO IPYTOTO
YENIOBEKA Ha WHOE MHEHYE.

IIpovsBenenne n3MeEpeHHs GUIMIECKUX BSIMTIHHE ¥ OLCHKA IPAHMITE!
THOTrPEITHOCTER H3MEPEHUH.

IIpencrasnenye rpaHUIlEl HOTPEITHOCTEN H3MEPEHUH IIpH
TIOCTPOCHAH IpaduKOB.

YMeHHe BEICKa3EIBATE THIIOTE3E] 4 00BICHeHAS HaOOKaeMbIX
SIBIICHUH.

YmMenge npeanarars MOJICIH SBICHUH.

Via3aHHe TpaHull IPHIMEHAMOCTH (H3NYSCKUX 32KOHOB.

Wsnoxerre OCHOBHEIX TIONOXKEHHN COBPEMEHHOM HAayyHOH KapTHHEL
MHpa.

IIpvBeneHAE NPUMEPOB BIASHWS OTKPHITHA B (H3HKE HA IPOTrpece B
TEXHUKE ¥ TEXHOIOIMM IMPOU3BOICTEA.

Hcnons3oraaue Matepsera g noncka HHGOpMaIEg

Mexagnrka

[IpencraBicHue MEXAHWYECKOTO IBEDKEHUS Tela ypPABHEHWIMHE
3aBUCHMOCTH KOOPAMHAT W MPOCKIHEH CKOPOCTH OT BPEMEHH.
Ilpencrasnenne MeXaHWYECKOTO JIBWDKEHHSI Tela TpadmrxaMu
3aBUCHMOCTH KOOPJMHAT U IIPOSKTUEH CKOPOCTH OT BPEMEHH.
Omnpenenenre KOOpIUHAT IPOHICHHOTO IYTH, CKOPOCTH H YCKOPESHHS
Tela 110 rpadydKaM 3aBHCHMOCTH KOODIWHAT H IPOEKIMA CKOPOCTH
OT BPEMEHHU.

OnpeneneHre KOOPOMHAT NPOHIACHHOTO IIYTH, CKOpPOCTH H
YCKOPEHHS TeJa II0 YPABHEHHUAM 3aBHCUMOCTH KOOPINHAT

¥ TIPOEKITHA CKOPOCTH OT BPEMEHU. {
IIpoBenieEMe ~ CpaBHUTENBEHOrO — aHamuM3a  pPaBHOMEPHOTO |
PABHOIIEPEMEHHOTO TBHKCHHA.

VYKa3aHAE HCIIONB30BAHMS IMOCTYHATCIHHOIO ¥ BPAIIareIhHOTO
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IBWXKCHUH B TEXHUKE.
Iprobperenre onkrra paboThl B IPYIIIe ¢ BEIIOIHEHHEM PazInIHLIX
COITHANIBHEIX POTIEH.

Pazpaborka BO3MOKHOM CHCTEMET JIeCTBIAN 1 KOHCTPYKITAM

JUTS SKCTIEPHMEHTANBHOTO OMPENeIeHI KHHEMATHICCKIX BeITYHH,
IIpencrasnenne HHGOPMAITEE O BUIAX IBHKESHHUS B BUJIE TAOITHITEL.
IIpuMenenne 3akoHa COXpAaHEHHS WMIYIIBCA JUIST BEIYHUCICHHI
U3MEHEHNUH CKOPOCTEH TEN IPH UX B3auMOAeHCTBHIX.

Wsmeperne paboTeL CHIl X M3MEHEHNE KHHETHIECKOH HEPTUu Tefa.
Brrarcnenne. paboTH CHIT A U3MEHEHES KHHETHYESCKOM YHEPTHH TETA.
Brraucnenre ToTeHIHANBHOM 3HSPIHH Tell B TPAaBUTAHOHHOM IIOJE,
Onpenenenne IOTEHIUATEHON SHEPIHH YUPYro AedhopMUpOBAHEOTO
TElA 110 H3BECTHOH nedopMaluy U )KEeCTKOCTH Tela.

[IpuMeHeHHEe 3aKOHA COXpAHEHWS MCEXAHWUSCKOW SHEPIMM UpH
pacueTax pesyNbTaroB B3aHUMOJCHCTBHN Tel I'PaBUTAIHOHHBIME
CHIAM¥ W CHJIAMU YIIPYTOCTH.

VYKazaHue TPaHuIl IPAMCHAMOCTH 3aKOHOB MEXAHHUKH.

YKazaHue yueOHBIX JHCHEIUIAH, IpPH  H3YYEHHH  KOTOPBIX
HCTIOJIB3YIOTCA 3aKOHBI COXPAHSHIS.
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OcHOBHBI MOTEKyNIpHOH
buzuky u
TEPMOIUHAMUKH

BrmonmHeHne 5KCIEPUMEHTOB, CIYKAMAX IS 000 CHOBAHMS
MOIEKYIIpHO-KuHETRHEecKoH Teopun (MKT).

Pemenne 3a71a4 ¢ IpUMeHEHNEM OCHOBHOTO YPaRHEHHUS
MOJIEKYISPHO-KVHETHIECKON TEOPHH Ta30B,

Onpenenenye mapaMeTpoB BEIIECTBA B TA3000pa3HOM COCTOSHHH Ha
OCHOBAaHHH YPABHEHHS COCTOAHMS HACATHHOrO rasa.

Ompenenenre napaMeTpoB BEIECTBA B Ta3000pa3sHOM COCTOSHHE H
TIPOMCXONAINUX IpolleccoB o rpadmkaM aeucumoctd p (T), V (T),
p (V).
OxcnepuMeHTanBROe uccnenoBarme 3asucumoctd p (T), V (T), p
(V).

IIpencraBnesue B pue rpahuKoOB H30XOPHOTO, H300apHOTO

¥ H30TEPMHIECKOT0 IIPOTISCCOR.

Beramcnenre cpelHeld KHHCTHYESCKONW SHEPTHH TEIUIOBOIO JABMKEHES
MOJIEKYI TI0 U3BECTHOM TEMIIEPAType BEINECTRA.

BrickasbiBarue rutores mis 00bICHEHUS HaOIFORAEMEIX SBICHHAM.
VKazaHue TpaHul NPAMCHHMOCTH MOJICIH «HIEANBHEIA Ta3» H
3arkor0oB MKT.

ViaMepentie KOIYECTRA TEIUIOTHE B TPOTIECCaX TENIIONepe A,
PacueTr konMdecTBa TEIUIOTHL, HEOOXOMMMOTO VIS OCYUICCTBICHHS
33JaHHOTO IIpoIlecca ¢ Temnonepenadeit. Pacuer wu3MeHeHHS
BHYTpeHHEW »sHepru# Tell, paboThHl H HEPefaHHOIO KOIHYECTRA
TEIUIOTHI ¢ HCHOMB30BAHIEM TIEPBOTO 3aKOHA TCPMOTHHAMIKH.
Pacwer pabotel, coBepIIeHHOR Tra3oM, MO TpaduKy 3aBECHMOCTH D
V).

Brrancnerne paboThl ra3a, COBESPINEHHON IPH M3MCHEHHH COCTOSHUS
1o 3aMKHyTOMY HUKIY. Beraucnenue KIIJ[ mpm comepineHm# ra3om
paboTHI B Ipolleccax M3MEHEHHS COCTOSHUS 10 3aMKHEYTOMY

THKITY.

OO0nsIcHEHNE IPHHOUAIIOR ASHCTBHS TEILIOBHIX MATIHH.
JeMoHCTparus ponr QU3UKE B CO3NAHHA ¥ COBEPIIEHCTBOBAHHH
TEIUIOBEIX JIBATATEICH.

W3noxeHue CyTH SKOJIOTHYECKHX TTpoOeM, 00yCIOBNCHARX paboToH
TEINTOBEIX JABUTATENCH W HPSIOKEHIE IIYTH WX PEITEHES.

Ykasande TPasHIl TPAMEHUMOCTH 3aKOHOB TePMOIIHAMIAKH.

VYMeHHWE BECTH [OWANOT, BBICHYIIMBATH MHEHHE ONIOHEHTA,
YUacTBOBATh B JWMCKYCCHH, OTKDPBITO BBIPEXKATH ¥ OTCTAWBATH CBOKO
TOUKY 3PEHHSL.

Vkazamme y9eOHBIX JIMCIWIUIAH, DNPH H3YYCHHM  KOTOPBIX
HCIONb3YOT YUeOHEN MaTepral «OCHOBLI TEPMOJMHAMKILY.
V3Mepenune BIaXHOCTH BO3YXA.

Pacuer xonmmdecTra TEIIOTEL, HEOOKOIMMOTO IS OCYINECTRICHAS
IIpoIeCca IEpPexo/ia BemecTBa U3 OJJHOTO arperaTHOIO COCTOSHUS B
IpyTOe.

OKCHEPUMEHTAILHOE HCCISIOBAHNE TEILIOBEIX CBOMCTB BEIeCTRA.
[Ipupenenme TpEMEPOR KAUMJIISAPHEIX SBICHIH B OBITY, IPUPOJIE,
TEXHUKE.

HMcenenoBanme MEXaHMYECKAX CBOUCTB TBEPIAHIX Teil. | IpraMenenme
(uzHuecknX OOHATMH W 3aKOHOB B y4cOHOM = Marepraje
IPO(QECCHORAEHOTO XapakTepa.

Hcnons3oarue MHTEpHETA I8 NOKCKa HEGOPMALNN O paspaboTkax
¥ IPAMEHECHHIX COBPEMEHHBIX TBEPIBIX W aMOPHHBIX MATEPHAIOB
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DNEKTPOTHHAMKKA

Brmmcenenne cun  B3aMMOAEHCTBHS TOUCYHBIX — ONEKTPHUSCKHX
3apSIIOB.

Brrumenenne HanpsOKEHHOCTH  OICKTPHUCCKOTO TIONS  OAHOI0 M
HECKOIBKAX TOUEUHBIX SMEKTPHUSCKHX 3apsIiOB.

Berwicierre moTennmana  9NEKTPHYECKOTO MOMA  OJHOTO M
HECKONBKHX  TOUEHUHBIX OJIEKTPUUSCKHX 3apgmoB. 3MepeHue
Pa3sHOCTH IOTEHIHAIOB.

VisMepeHne  9HEpPrEM  ONEKTPHYECKOTO  HOAS  3apsKEHHOIO
KOHICHCATOPA. :
BrrumcieEre  SHEPruE — SIEKTPHYECKOrO  TOMS  3apsHKCHHOTO
KOHZEHCATOpA.

Pazpaborka  1yama W BO3MOXHOM CXEMEl  JeHCTBHA
IKCIIEPAMEHTAIBHOTO OMPEIENCHHUS SIEKTPOESMKOCTH KOHIIEHCATOPa,
¥ JU3IEKTPHYECKOH IPOHUTIAEMOCTH BEITIECTRA.

IIposeneHre ~ CPaBHUTENBHOTO  aHANW3a TPABHUTAIIHOHHOTO H
SIEKTPOCTATHIECKOTO IOJIEH.

Vamepenue MOITHOCTH SIEKTprraeckoro Toka. Msmepemme OBJC u
BHYTPEHHETO COIPOTHRIECHUS MCTOTHHKA TOKA.

Brmonuerre pacyeroB CHUIBI TOKA W HAUPHKCHHE HA Y9ACTKAX
JeKTpHYeckrx Henel. OOBSICHEHWE Ha TPHMEPE OJICKTPHIECKOH
neny ¢ geymst ucrounmkamu Toka (DC), B KakoMm cirydae ACTOTHHK
IMEKTPHUIECKOH SHEPTHHE paboTacT B PEXUME I'EHEPaTopa, a B KAKOM
— B pEXXUMe IToTpebuTemns.

Omnpenmencrme TemuepaTypel HHTH HAKAIHBAHHA. M3MepeHHe
BIIEKTPHYECKOTO 3aps/a AMEKTPOHA.

CHATHE BONBTAMIIEPHOM XapaKTCPHCTHKH JHOMA.

IIpoBenerrE CPaBHUTEILHOIO aHAIM3A [TOIYIIPOBOTHHKOBBIX JHOIOB
¥ TPUOIOB.

Wcnombzopanwe MaTepHera g Iomcka HHPOPMAIMH O
TIEePCIIEKTUBAX Pa3BHTHS HONYIPOROTHAKOBOH TEXHUKH.

VeTanoBKa NPHIHHEHO-CICHCTBEHHBIX CBA3EH.

VsmepeHwe WHAYKIAHK MAUHWTHOTO TONMS. Brrumcnenuwe Cuu,
TNEeHUCTBYIOIMUX Ha IPOBOJHAK ¢ TOKOM B MarHETHOM TIOJIC.
Brrumcnenwe cwmn, JeMCIBYIOIIEMX HA ONCKTPHUCCKHE  3apsr,
JBHKYIIANCS B MATHATHOM IIOJIE.

Hccnenopanme SBICHUHM BIEKTPOMArHUTHOR HHAYKIIAH,
CAMOMH/TYKITHH.

Bormmcnenye 9HEPrud MATHATHOTO IO,

OO6®sicHeHHE IPHHITATIA JEHCTRIAS JICKTPOABATATENS. [
OG6BaCHEH e IPUHIMIA JEHCTBHS T€HEPATOPa SIEKTPHIECKOTO TOKA
U SIeKTpOM3MEpHTENpHBIX Hpubopos. OObIcHeHHEe IPHHITAIIA
JIeHCTRYA Macc-CIeKTPOTpada, YCKOPHTENeH 3apsHKeHHRX JACTHI.
OOrscHEHNE PO MarHHTHOIO TOJIS 3€MIIA B JKU3HH PACTEHHH,
KUBOTHBIX, JETIOBEKA.

[Ipusenerne IpEMEPOB HPAKTHYECKOr0 IPHMEHEHHS H3YYCHHBIX
ABJICHUH, 3aKOHOB, IIPHOOPOB, YCTPOHCTR.

IIporenenue CPAaBHUTENBEHOTO aHam3a CBOMCTB
3MEKTPOCTATAYECKOTO, MATHHUTHOTO W BHXPEROIO 3IEKTPUUYECKUX
TTONneH.

OObscHEeHNEe Ha IpHUMEpe MarHWTHBIX SBICHEH, IodeMy GQusnky
MOKHO PaccMaTpUBAaTh KAK METaTHCITATUIHHY

DNEKTPOMATHATHEIC

Habmronerwe oCrmmiorpaMM TapMOHHYESCKIX KOMeOaHmH CHIIEL
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KOIe0aHns { BOIHEL

TOKa B IEIH.
W3mepenne IMEKTPOEMKOCTH KOHICHCATOPA. Wamepenne
VHAYKTABHOCTD KATYIIKY.

Hccaenorannme SIBJICHUS SIEKTPUIECKOTO pe3oHaHCcA B
TOCICHOBATENRHOMT ITeIIN.

IIpoBeneHwe aHANOrMH MEXAY  (PU3HYCCKUMH  BCIHYNHAMH,
XapaKTePU3YIOMMEME ~ MEXAHUYECKyH) H  JICKTPOMATHHUTHYIO
xonebaTeIbHBIE CHCTEMEL. '

Pacuer 3HaucHWM CHJIBI TOKA W HANPSDKCHHSA HA JIEMEHTAX IENH
TIEPEMEHHOI0 TOKA.

Wecenenopanue IPUHITATA JeHCTRIS TparchopMaropa.
Hccnenopanne OpHHNANA ACHCTBHS T€HEPATOpa MEPEMEHHOTO TOKA.
Wcnomp3osanme MWatepmera Juisi  mowmcka wHOOPMAIEH O
COBPEMCEHHEIX CIOCO0aX IepeNaur SMeKTPOYHePTHHA.
OcymecTrienne pagronepeadd u pagrolpreMa. Vcenemoranue
CBOMCTB  AIEKTPOMATHUTHBIX BOJH € [OMOIHNBIO MOOGHIBHOIO
tenedoHa.

Pa3prTHE NeHHOCTHOTO OTHOIMEHKSA K H3YIaCMBIM Ha YPOKAX (DE3IKH
0DOBEKTAM ¥ OCBaMBAEMEIM BHOAM megTentHOCTH. OODIcHeHHE
TIPUHITAITHANBHOTO PA3IIHATHT IIPHPOJIEL YIPYTHX i
NEKTPOMarHUTHEIX ~ BONH. VI3MOXKEHWE CYTH  3KOJIOTHUCCKHX
npobnieM, CRBA3AHHEIX C ONEKTPOMATHWTHBEIMEH KkoneOanusmu ¥
BOTHAMHY.

OOpsAcHEHHE pONW 3NeKTPOMATHHUTHLIX BONH B COBPEMEHHEIX
HCCIEOBARUAX BeelleHHOH. '
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Ontuxa

IIprmeneHre Ha IIPaKTHKE 38KOHOB OTPAIKEHIS 1 IIPETOMICHS
CBETA UPH PEIMEHAN 3a0a.

Onpenencane CHEeKTPaIIbHBIX TPaHUIL YYBCTBATEIHHOCTH
HEIIOBEUECKOTO I71a3a.
VYMerue cTpouTh M300pakeHEA IPEIMETOB, JaBACMEIC JTHH3AMH.
Pacyer paccTossHES OT ITHH3EL 10 H300paKCHHI TIPS IMETA.

Pacger onTrgecKol CHIBI TMH3BL

Wzmepenne GOKyCHOTO PacCTOSHYLS JTHH3EL.

VcnpiTanue Moneneli MUKpPOCKOIa U TEISCKOTIA.
Habmronerwe sBneHns BATCPGEPeHITHE STEKTPOMATHUTHEIX BOIH.
HaGmonerve spneras qadpakiuy sIeKTPOMATHEHTHEIX BOJIH.
Habmonende geineHus HONIpH3aiuy MICKTPOMATHHTHEIX BOJH.
M3mepenue ATAHEI CBETOBOM BONHEL IO Pe3yNbTaTaM HAGIIOMEHUS
sABNeHus uHTephepennmy. Habmonense seenns Mudpakiis CBeTA.
Habmonenpe sBneHus ONIPHRANHAHT ¥ IUCIEPCHHA CBETA.

Ilopck pasmuumii ¥ CXOHCTBA MEXIY Au(PakiEOHHBIM —H
JIUCTIEPCHOHHEIM CIICKTPAMHE.

IIprBenenue MpUMeEpOB MOSBICHAS B IPHPOIE U UCIONL30BAHNS B
TeXHUKe ABICHMY wHTephepeHINN, TUQPaKITIH, TIOMIPHU3AAL 1
JHCIIEPCHE CBETA.

IIepeuncnenre METOMOB ITO3HAHMS, KOTOPHIE FICIIOIB30BAHBI IIPH
HM3YYCHHH YKA3aHHBIX SBICHHHA.

DIeMEHTH KBANTOROHR
¢busuru. Crpocuue
aToMa.

Habmonerwe dorosnexTprueckoro sddexra. OObICHEHAE 32KOHOB
CroeToBa HA OCHOBE KBAHTOBBIX MPEICTARICHUM. :

Pacuer makcuMansHO¥M KHHETHIECKOH SHEPTHAN MICKTPOHOB npn
(oTosnerTpuHecKoM adpexTe.

Onpepenerre paboTHL BEIXOAA JMEKTPOHA [0 IPadiKy 3aBHCHMOCTH
MAaKCHMAJIbHOH KHHETHIECKOH 3HEeprHu (JOTONEKTPOHOB OT JACTOTEL
cBeTa. Msmepenne paboTer BRIXOMA IIEKTPOHA.

Hepeyucierne mprOOPOB YCTAHOBKH, B KOTOPEIX IpEMeHSCTCs Oe3-
HMHEPIHOHHOCTE (oToahdexTa.

OOBbsicHEHHE ~ KOPIYCKYISPHO-BOJIHOBOTO  Ayaiu3Ma  CBOHCTB
hoTOHOB.

ObpacHEHTE PO KBaHTOBOH ONTHKH B PA3BHTHH COBPEMCHHON (H-
3UKH.

HabGronenue muHeHYIaTEIX CIIEKTPOB.

Pacder 9acTOTH ¥ JIMHEL BOJHEL HCILYCKAEMOTO CBETA IIPH TICPEX0e
aroMa BOIOpOJia W3 OJJHOTO CTAMMOHAPHOTO COCTOSHUS B IPYTOe.
OObacHEHNE TPONCKOKICHUS ITHEHYATOTO CIEKTPA aToMa BOZIOPOJTA
M pa3iuunsg THHEHUATEIX CIEKTPOB PA3IMIHEX TA30B. :
Hccnemopanme muHelwaroro CIEKTpa.

Hccnenoranue nprHIAIA PAGOTE MOMAHECTICHTHON JIAMIIBL.
Habmonerue 1 o0bacHeHre IpUHITAIIA AeHCTBHS Ta3epa.
IIprBencHME TPHEMEPOR HCIIOIB30BAHIS J1a3€Pa B COBPEMCHHOM
HayKe H TeXHHKe.

Mcnoms3oBanme  MuTepHera mis — HOMCKA  WHOOPMAIMA O
TEPCICKTUBRAX IPUMEHEHES Ja3epa.

Perucrpupopanue snepHBIX M3IYISHWH C IOMOINBIO CYETYHKA
[etirepa.

Pacyer sHepriy cBs3W aTOMHEIX SIIEP.

OnpepencHre 3apgja H MAacCOBOTO YHCIA arOMHOTO  SIpA,
BO3HHKAIOOIETO B Pe3yNbTare paIHOaKkTHBHOIO paclaia.
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Berucienne SHEPrUy, 0CBOOOKIAOIEHCA IIPH PaoaKTHBEOM
pacuase.

OnpenencHAe NPOAYKTOB SACPHON PEaKIyH.

Brrmmcnenme sHEPrin, 0CROOOKIAIOMEHCS TIPH SACPHBIX PEaKIUiX.
MoruManwe IPEAMYIIECTE B HEJOCTATKOR UCIIONB30BAHYA aTOMHOK
SHEPTHH U HOHU3UPYIOUINX H3TYICHUH B IPOMEIIUICHHOCTH,

MCHOHUITWHE.

HM3noxenmne  CyTd

CIIMHY U T. JI.).

3KOIIOTHICCKHX
OHONOrHICCKUM ACHCTBHEM PAIAOaKTHBHBIX W3y HeHUH.
IIpoBenenne kiraccrpuKanyiy 2TeMEHTAPHBIX 9aCTHIT 110 BX
(hHIMICCKUM XapaKTEPUCTHKAM (Macce, 3apsly, BPEMCHHU KU3HH,

HpOGJIeM, CBA3AHIBIX c

[MoruMamue NeHHOCTeH HAYYHOTO TIO3HAHKS MUpa HEe BOOOIIE LT

TYEeTOBEUCCTBA B IIENOM, & UIT KaXIOro O0ydaroIerocs JWYHO,
NEeHHOCTEl  OBNAZCHMY METONOM  HAyUHOTO
JTOCTEDKEHTISI yoIexa B JIOO0OM BH/IE IPaKTHISCKOH eI TeNbHOCTH

o3Hagus A

'Pe3yapTaThl ocBOEHAs
OHUCHAIHHEBL

DopMEBl H METOIBI KORTPOJIS
H ONEHKH Pe3yIbTATOB
o0yaenus

JIaTHOCTHEIE PE3YJILTATH OCBOCHEI

POCCHHUCKYIO IPaXIaHCKYIO HACHTHYHOCTE, IATPAOTH3M,
YBaXKCHHE K CBOCMY HApPOJLY, 9yBCTBa OTRETCTBEHHOCTH IIePe]
Pomumoii, ropmocts 3a cBOH Kpaif, cBoro Poauny, nponuioe 1
HacTosIIee MEOTOHAITHOHAIEHOTO Hapoga Poccun, yBaxeHme
TOCYNapCTBEHHEIX CHMBOIOR (repd, drar, THMH);
TPAXKTAHCKYIO TTO3HITAIO KaK aKTUBHOTO M OTBETCTREHHOTO
TIIEHA POCCHUCKOTO 0OIECTBa, OCO3HAIOIIEr0 CBOH
KOHCTHTYITHOHHEIE IPABa B 00S3aHHOCTH, YBAKAOIIETO 3aKOH
¥ IPaBOIOPALOK, 00IaAI0INEero 9yBCTBOM COOCTBEHHOTO
JTOCTOWHCTRA, OCO3HAHHO HPHHUMAROIIET0 TPaAIHOHHEIS
HaIWOHAIBHEIC B O0MEYeI0BEUECKHe TYMAHNCTHIECKIS 1
IEMOKpPaTHUECKHIE ICHHOCTH,

TOTOBHOCTE K CITY)KeHHIO OTEIECTRY, 60 3allHTE;
c(hOpPMHPOBAEHOCTS MEPOBO33PCHISL, COOTBETCTRYIOINETO
COBPEMEHHOMY YPOBHIO Pa3sBHTHI HAYKH K OOIECTReHHON
[IpakTHKH, OCHOBAHHOTO Ha JHANOIe KYNETYD, & TAKKE
pasimgEEX GopM 00INEeCTREHHOTO CO3HAHMSI, 0CO3HAHNE
CBOETO MECTa B MONUKYIETYPHOM MUPE; -
c)OpMUPOBAHHOCTE OCHOB CAMOPA3BHATHS M CaMOBOCITHTAHMS
B COOTBETCTBHE C 00IMIEeYeIOREIeCKUMU IICHHOCTAMH 1
¥Ieanamu rpaxnasckoro o0mecTsa; TOTOBHOCTE |
CIOCOOHOCTE K CaMOCTOSTENBHOM, TROPISCKON |
OTBETCTBEHHO¥ JIEITeTEHOCTH; :

TOIIEPAHTHOE CO3HAHWE W TOBEIEHHE B IOIRKYIETYPHOM
MUPE, TOTOBHOCTH ¥ CITIOCOOHOCTH BECTH JAUANIOT C APYTAME
JIOIEMHA, HOCTUTATE B HEM B3aHMOIIOHAMAaHHAS, HAXOMUTh
o0IIKe MEeTH W COTPYIHHYATE AT UX IOCTHKEHHAS;

HABBIKY COTPYIHHYECTBA CO CBEPCTHHKAMY, IETEMU
MIIAJIIIETO BO3PACTA, B3POCIEIME B 00Pa30BaTeILHOMN,
00IMeCTREHHO MOJIE3HOH, YueOHO-HCCIEN0RATCILCKOH,

VerHEHE onpoc, hznyeckuit
NEKTAHT 110 Pa3felaM.
Habmonenue 3a HaBHKAMH
paboTEl B MallbIX TpyHuax.
Onenxka 1abopaTopHbIX
3aHATHH.
3amuTa TBOPYCCKHX H -
IIPOCKTHEIX paboT.
Onenka paboTEl CTYACHTA Ha
ceMHHapax, yaeOHo-
TIPAKTAIECKHX KOHDEPEHITIAX,
ONUMIINATAX.
Omnenka BLITOIHEHAT
KOHTPOIBHBIX PadoT,
TECTUPORAHME.
HudhepeHImpoRaHHbIT 3a9€T,
9K3aMEH.
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PesyanTaTei 0cBOCHUA
OACOAILTHHBLI

@ opMBL H MeTOAHI KOHTPOJIA
H OIEHKH Pe3yJILTATOB
obyuenus

IIPOCKTHOU B APYIvX BHIAX ACITCIHHOCTH;

HPaBCTBEHHOE CO3HAHME H IIOBENICHIE Ha OCHOBE YCBOSHHS
00INeIen0OBEICCKIX IEHHOCTEH;

TOTOBHOCTB H CIIOCOOHOCTE K 00pa30BaHyIo, B TOM YHCIIE
caMo00pa30BaHNIO, Ha IIPOTSHKEHWH BCEH KHA3HH,
CO3HATENHFHOES OTHOINEENE K HENPEPHBHOMY 00pa30BaHII0
KaK YCIOBHIO YCHENTHOH IIPoheCCHOHATBHOR 1
00IMeCcTReHHOR IedTeThLH0CTH,

3CTETMYECKOE OTHOIMICHUE K MUPY, BKIIOUAS ICTETHKY ObITa,
HAyJHOT'0 U TeXHHIECKOI0 TROPYECTBRA, CIIOPTA,
OOITIeCTREHHEIX OTHOIICHHIM; v

OPHHSTHE ¥ Pealu3aliio IeHHOCTeH 37I0pOBOTO U
OesomacHOro 00pasa XH3HY, HOTpeOHOCTH B PH3HIeCKOM
CaMOCOREPINEHCTRBOBAHUY, 38HATHIX CIIOPTHBHO-
03OPOBUTEIBHOM AEATENIFHOCTRIO, HETIPUSTAE BPEIHbIX
IPHUBBIYMEK: KYPEHES, YIOTPEeOIeHRAS alIKOT0Is, HAPKOTHKOB;
GepeKHOe, OTBETCTREHHOE W KOMIICTCHTHOE OTHOIICHHE K
PHU3UEECKOMY ¥ TICHXONOTHIECKOMY 3/I0POBBIO, KaK
COOCTBEHHOMY, TaK ¥ APYIUX MHOREH, yMEHHE OKA3hIBATh
LIEPBYIO TTOMOTITE;

0co3HaHHBIH BEIOOp Oyayimel mpodeccHu I BO3MOXKHOCTEH
peanr3anan COOCTBEHHBIX KH3HEHHBIX IIAHOB; OTHOIIEHHE K
npothecCHOHANFHOM ACATENEHOCTH KaK BO3MOKHOCTH
YYaCTHS B PCIICHUH JTA9HLIX, 00INeCTBeHHEIX,
TOCYZAapCTBEHHEIX, 00IEHAIHOHABHEIX PohiieM;
cHOPMHPOBAHHOCTH SKOJNOTHISCKOTO MBIILICHAS, IOHAMAHUS
BIIHMAHHS COITHAIBHO-3KOHOMUIECKHX TIPOIECCOB Ha
COCTOSHME IPUPOAHON U COIUANBHON CPENET; TPHOOpETeHHE
OIIBITa SKOJIOTO-HANPABICHHOH NIesITENEHOCTH;
OTBETCTBEHHOE OTHOINEHHE K CO3MAHNIO CEMbH Ha OCHOBE
OCO3HAHHOTO NIPHHSTHS IEHHOCTEH CeMEeHHOM KU3HH.

MerTanpeMeTHbIe pe3yIbTaTE OCBOCHHS

YMEHHE CAMOCTOATENILHO ONPEAesaTh HEel JesITeNbHOCTH H
COCTABIIATH IUIAHEI IeSTeIbHOCTH; CAMOCTOATSIIEHO
0CYIIECTBIATE, KOHTPOIUPOBATh B KOPPEKTHPOBATE
TeATENBHOCTD; HCIIOIL30BATE BCE BO3MOXKHEIE PECYPCHI IS
NOCTIKEHUS TOCTABICHARIX TIENIEH U PeaTM3aliny TIaH0R
TOeATCIEHOCTH; BEIOUPATE YCIICIIHBIE CTPATEIHA B PA3TMIHBIX
CHTYaITAIx;

YMEHHE IPONYKTHBHO 0OIMATRCS ¥ BIAHUMOICHCTBOBATE B
IpoIecce COBMECTHOH NeSTeIbHOCTH, YUHTHBATE O3UITHE
IPYTHX YIACTHHKOB JSSTENBEHOCTH, 3()(OEKTHBHO pa3permarh
KOH(DIUKTHI;

BJIaleHUE HAaBHIKAMUA TO3HARATEIRHOH, yaeOHO-
HCCIIEIOBATEIBCKOMN i IIPOSKTHOM JEATEIEHOCTH, HABBIKAME
paspemenns IpobaeM; ClIocOOHOCT: B TOTOBHOCTE K
CaMOCTOSTEIEHOMY TTOMCKY METOIOR PETHCHUS MPAKTHIACCKHX
3a/1a4, TPUMEHCHHIO PA3IIMUHBIX METO/IOB IIO3HAHN,

YeTHEIR ompoc, GusmHaecKui
THUKTAHT TI0 Pa3IeiaMm.
Habmonenve 3a HasbIKaMH
paboTEL B MalbIX TPyINaX.
Onenka 1a00paTOPHBIX
3AHATHH, '
3amuTa TROPUSCKUX |
IIPOEKTHBIX padoT.
Onenka paboThl CTY/IeHTa Ha
ceMmHapax, yaebHo-
TPaKTHIECKHK KOH(EPEHITHIX,
ONAMIIHATAX. ‘
O1eHKa REIDOITHEHWS
KOHTPOJBHEIX PaboT,
TECTHPOBAHUE,
TudhepeHTIPOBAHHEIM 3a9€T,
OK3aMeH.




PesyabraThl ocBOCHHS
JHCOHUILTAHBI

®opMbI B METOIBI KOHTPOJIS
H OHEHKH Pe3yJIbTAaT0B
obyaenns

TOTOBHOCTE M CIIOCOOHOCTE K CAMOCTOSTEIBHOM
HHQOPMALAOHHO-I03HABATEILHON AeITeIBHOCTH, BKIOTaA
YMEHHE OPHEHTHPOBATHCS B PA3IIUUHEIX HCTOIHMKAX
HH@)opMamm, KpPHTHYECKH OICHUBATL U HHTCPIIPETHPOBATE
FHPOPMATTHTO, TIONYYIACMYI0 U3 PA3THYHBIX HCTOTHAKOR;
YMEHHE HCIIOH30BATH CPEICTRBA AHQOPMAHOHHEIX U
KOMMYHMKAOROHARX Texuonormit (nanee - MKT) 8 pemennu
KOTHUTHBHBIX, KOMMYHWKATHBHEIX ¥ OPIaHH3aAOHHBIX 32139
¢ eobmonerreM TpeOOBAHTHA YPrOHOMHUKH, TEXHHIKH
0e30macHOCTH, THIHEHEL, pecypcocOeperke R, TPAROBEIX 1
STHUECKUX HOPM, HOPM HH(POpMArnOHHOH He30IIacHOCTH;
YMEHFe OTPeeNsITh Ha3HaueHue ¥ QYHKIHA pa3iaasbX
COITHABHEIX HHCTUTYTOR; :

YMEHHUEC CaMOCTOSTEIRHO OLCHUBATE U IPUHUMATE PELICHHS,
ONPEIAEILIIOLIHE CTPATEI WO TOBEAECHHS, C YHETOM
TPaKIaHCKUK U HPaBCTBEHHBIX LIEHHOCTEH;

BIIGJICHUE S3HIKOBBIMH CPEICTBAMM - YMEHHUE SCHO, JIOTHYHO H
TOYHO HU3Jararh CROIO TOUKY 3PEHUS, UCIIOIL30BATh
aJEKBATHEIC A3BIKOBEIE CPECTBAE,

BIIAJICHHE HABBIKAMHA TO3HABATEIEHOM peduiekchu Kax
OCO3HAHMSA COBEpIIAEMBIX NeHCTBHHA # MBICIUTEIBHBIX
IIPOLIECCOB, MX PE3YNETATOR ¥ OCHOBAHMMN, TPAHUI] CBOETO
3HAHHSA W HE3HAHMS, HOBLIX [I03HABATEIBHBIX 347144 W CPEICTB
BX JOCTHXCHHUA.

IIpemverHble pe3ynbTaTEl OCBOCHUS

CHOPMHEPOBAHHOCTE HIPEJICTABICHAH 0 POITH B MeCTe QH3INKU
B COBPEMEHHOH HaydHON KapTHHE MAPA; TOHHMAaHHE
duzmaeckoif cymuocTH HabironaeMex Bo Beenennoi
SBIICHUH; TIOHUMaHue POy QU3UKH B GOpMHEPOBAHUM
Kpyrozopa u QyHKITHOHANEHOR TPAMOTHOCTH YeIOBEKa T
pEMEHHAS MPaKTAYeCKHX 3a/1a9; '
BIIAJIEHNE OCHOBOIIONATAOITHME (PH3NICCKUMY IOHSITHSIME,
38KOHOMEPHOCTSIMH, 3aKOHAME U TEOPUSMHU; YBEPEHHOE
HOTE30BaHHE (PHINIECKOH TePMIHONOTHEH H CHMBOJIMKOM;
BIIJ[EHAE OCHOBHBIME METOAAMHE HAYUHOTO HO3HAHHS,
HCIIONB3YEMBIMH B (PHU3HKe: HAOIIOACHHE, OTIHCAHNE,
W3MEpeHHe, SKCIEPUMEHT; YMEHHS 00padaThBaTh pesyIsTaThl
U3MEpeHuit, 00HAPYKUBATH 3aBHCHMOCTE MEXILY
(hA3HEUeCKIMY BeIIMIUHAMHY, OOBACHATE TOIYICHHbIC
PEBYIETATEL ¥ IEJaTh BBIROJIE;

copMEPOBAHHOCTE YMCHHES PEINaTh (hHIMHECKHe 3a1auy;
chopMUPOBAHHOCTE YMEHUS HPUMEHITE TONYYICHHBIC 3HAHAS
1Uist OOBACHEHHS YCIOBUM TPOTEKAHMUS QHINICCKUX ABJICHUH
B TIPHAPOIE M IS UPUHSATHS IPAKTHUSCKHX PeIICHH B
TOBCSIHCRHEOM XH3HIL;

cOpMEPOBAHHOCTE COOCTREHHON IIO3HIMHA IO OTHOIICHHIO K
(husuueckoi HHGOPMAITHH, TOTyIacMOR U3 pa3HbIX
HCTOYHHKOB

YerrEL onpoc, GuzndecKai
JIAKTEHT 110 PaszIeliaMm.
Habmornenve 3a HaBBIKAMI
paboTEI B MalbIX IPYIIIax.
Onenxa 1ab0paTopHBIX.
3aHATIH.
3argpTra TROPYECKHX 1
IIPOCKTHBIX paboT.
Orenxa paboTHI CTYIEHTA Ha
cemmHapax, yuebno-
[paKTHYCCKAX KOH(YEPeHITHIX,
OIAMITHATAX.
OneHKa BRIIOTHEHHS
KOHTPOJBHBIX PaboT, i
TECTHPOBAHE.
HuddepermupoBanHEl 3aueT,
IK3AMEH.
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PeueH3us

Ha pabouyto nporpammy yuedHon gncuuniniel PU3UKA
6azoBoit NOATOTOBKW CpEeaHEero FIpOCIZ)ECCMOHaﬂbHOI‘O 06paSOBaHV[H

Asmop npozpammer; Pacnonosa XX A.— npenogasaresib bpaHckoro
dpunmana MNIHyrc

Pabouasi nporpamma ofieobpasoBaTenbHon yuebHoit aucumnnnael PUSUNKA
paspabotaHa Ha ocHoBe TpebosaHnii PIOC cpepnero oblero obpasoBanus,
NPeabsaBIIieMbIX K CTPYKTYPE, COAEPXaHUIO U pesynbTaTaM OCBOeHMS y4yebHOIA
avcuunnndbl «dusuka» (yreepxaeH Mpukasom MuHucTepcTBa 0bpasosaHnsa U Hayku
P® ot 17 maa 2012 r. Ne413 "O6 yTBepxoeHun thenepanbHoro rocygapCcTBEHHOIO
. obpasoBaTenLHOro craHgapTa cpegHero obuero obpasoBaHns”), B COOTBETCTBMM C
PekomeHgauuamMm no opraHMsaunm nosfiydeHus cpegHero obuiero obpasoBaHus B
npegenax oOCBOeHUs obpasoBaTesfibHbIX NporpamMm cpegHero npogeccuoHarnsHoro
obpasoBaHns Ha 6ase ocHOBHOro obwero obpasoBaHus ¢ y4yeToMm TpeboBaHui
denepansHbIX rocyAapCTBeHHbIX 00pa3oBaTenbHbIX CTaHAApTOB U ronyyaeMon
npodecenn UM cneuuansHoOCTU  cpefHerc npodeccrmoHansHoro obpasoBaHus
(nncemo [lenapTtameHTa rocyfapcTBEHHOW MONMUTUKM B cdepe noaroToBku pabounx
kagpos u OO MunoGpHayku Poccumn ot 17.03.2015 Ne 06-259), ¢ yyeTom lNpumMepHon
OCHOBHOW  OOpasoBaTenbHOW  nporpammel  cpeanero  ofuwero  obpasosaxus
(onobpeHHas pelweHnem denepanbHoro yvyeOHO-MeToauYecKoro oObeanHeHna no
obLemy obpasosaHuio npoTtokon oT 28 moHA 2016 r. Ne 2/16-3), Ha ocHOBe aHanusa
MpumepHoi nporpammbl o6LLE0Bpa3oBaTENbHON yYeGHON AMCUUIIMHLl "Ouanka™ 4ns
npodeccuoHanbHbix oBpasoBaTernbHbIX opranusauui  (astop Amutpnesa B.O.,
Ob6pasoBaTenbHO-N30aTENbCKMIA LeHTp «AKageMnsi», 2015), rporpamma
~ pekomergoBaHa PTAY «®PUPO» npotokon Ne3 ot 21 uonga 2015 1.

- B cTpykType 1 copepxaHum nporpaMmmbl YETKO onpefeneHbl pasferbl, Tembl U
copepxaHue ydyeBHoro waTtepuana, OTpaKeHa OopraHuzauusi WTOrOBOro KOHTPOIS,
nokasaHo pacnpefeneHve y4ebHbIX 4YacoB MO pasgenaM M TemMam SUCUMNIUHbI
TpeboBaHMA K MOATOTOBKE, KOTOPbIMKA [LOMMKEH OBMageTb CTYAEHT B pesynbTaTe
N3ydeHuns Kypca ousmku,
[laHHoe KOmMWYeCcTBO YacoB, BbLIAENEHHOE Ha  OCBOEHME Y4eDHOW AUCLMMIWHEI,
NO3BOUT: »
- cchopmmpoBaTh y obyyaroLmxcs Heobxogumble npodeccnoHarnbHble 1 obLme
KOMNEeTeHUMN; .
- NOny4YnuTb HEODXOAMMbIE 3HAHWUS W YMEHWsl, KOTOpbLIE  MOXHO TMPUMEHSTb B
JanbHeNleM Ha npakTvke, YTO MO3BONUT UM UCMONb30BATh MOMYYEHHbIe 3HAHWUSA, AN
PELUEHUs NPaKTUYeCcKUX 3a4ay MOBCEOHEBHOM XW3HM, obecneveHuss GesonacHocTy
COBCTBEHHON >KU3HK, pauMOHanbHOrO MPUPOLAOMNONb30BAHUS U OXPaHbl OKpyXaloLlei
cpefbl.
Temamuueckuli nna+ y4yebHol ducyurnnuHel umeem credyrowjue pasdernbl.
Pazgen 1. MEXAHUKA |
Pasgen 2. OCHOBbLI MOJNEKYNAPHOW ®U3MKKA N TEPMOONHAMMUKA
Pasgen 3. QNIEKTPOAVMHAMWKA
Paspen 4. KOJIEBAHUA N BOJIHbI
Pasgen 5. OINTUKA
Pasgen 6. DJIEMEHTEI CIIEITMAJIBHOM TEOPUM OTHOCUTEJILHOCTH
Pasgen 7. QNEMEHTb| KBAHTOBOW ®U3UKWA



Tematuyeckuit nnad uMeeT oNTUManeHOE pacnpederieHue Yacos no pasgenam v
TeMaM o OYHON hopme 0ByUEeHUs], B COOTBETCTBUM C YHEBHLIM MMaHOM.

Mpegnaraemas nporpaMMa BKMIOMAET OCHOBHBIE CBEAEHWUS W3 BCEX pPa3nerios
(PU3UKK, KOTOPbIE PaCLLPSIOT, YriyonsaoT n 06o0LIa0T paHee NonyYeHHbIe 3HaHUS 13
Kypca (usuku OCHOBHOW wWkonbl. Kpome 9TOro, paHHas nporpamMma Mos3BonsAer
MO3HAKOMUTb CTYAEHTOB C BaXHEWLWUMU DU3NUYECKUMN TEOPUSIMU, UASAMU HAYYHOM
KapTvHbl  MMpa W TOBECTM WX K  BaXHEMLUM  METOAONOTMYEecKuM U
MVIPOBO33PEHYECKUM BbIBOAAM.

Pabouyas nporpamma KOHKPETU3UPYET COOTBETCTBYWOLLMI 0bpasoBaTenkHbIN
CTaHZapT ¢ Y4YETOM HeobxoOuMbIX TpeboBaHWiA K €€ MOCTPOEHWID, Y4YUTbIBaeT
BOSMOXHOCTM  METOLAUYECKOr0, WH(OPMAaLMOHHOrO, TexHu4eckoro obecneueHns
y4yebHOoro npouecca, ypoBeHb MOArOTOBKN CTYAEHTOB, OTpaXkaeT cneumnduky obydyeHns
B AaHHOW ofpasoBaTenbHOR OpranHusaumy  PEKOMEHAYETCS NPU NU3YYeHUU HOU3NKA.
Kexxgbih paspen nporpamMMbl OTpakaeT TeMaTWKy W BOIMPOCHI, NO3BONAWLINE, B
NofiHOM obbeme, WU3yunTb HeobXoawMmbili TeopeTudeckuit Matepuan. lNpoBegenue
nabopaTopHbIX 3aHATUIA, NPEefyCMOTPeHHbIX paboyeld NporpaMmon, MNO3BOIIAKT
3aKpenuTb TEOPETUYECKUE 3HaHKS, MPUOBCPETEHHbIE NPU U3YYEHUU TEOPETUYECKOTO
MaTtepuana.

VaydeHne paHHOW aucumnnuHel cnocebeTeyeT 3hdEeKTUBHOR U KaYeCTBEHHOM
NOAroTOBKE MONOALIX CMELanncToB.

3aknoueHuve; .

MpenctasneHHas Ha peueHsnto pabovyasi nporpamma COOTBETCTBYET
TpeboBaruAM, NpeabsiBNSeMbIM K €8 COCTaBNEHNIO, U MOXKeT BbIThb
peKkoMeHacBaHa  ANdA UCMNofb30BaHMA B y4ebHOM npouecce.

Paboyass nporpamMma CcoOCTaBlieHa KBanuUUMPOBAHHO, AEMOHCTpUpyeT

npodpeccuoHanuam ¥ BbICOKMA  YPOBEHb  METOOMYECKOW  TOLTOTOBKM
paspaboTyuka.

PeueHaeHT: ;ﬁ"' B..B.Meneuwikoea
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‘ PeueH3uns
Ha pabouyko nporpammy yu4ebHOM AUCLUNINHBI
«DUINKA»
BazoBoii NOAFOTOBKU CpefHEro npodieccnoHansHoro obpasoBaHus
Asmop npozpammsl; Pacnonosa »X.A.. — npenogaeaTtenb bpsHckoro dunmana
rnryric

Pabovas nporpamma obuweobpasopatencHoit  yyebHoi  gucumnnuHel  GUSMKA
pazpaboTaHa Ha ocHoBe Tpeboranuit ®IOC cpegHero obulero obpasoBanus, NpeabABNAEMbIX
K CTPYKTYpe, COLEepXaHuio W pesynbTaTaM OCBOEHMS Yy4eDHOW AucuuniunHbl «Pusmka»
(yTBepxaeH MNpukasom Munnctepctea obpasoanust n Hayku PO o1 17 mas 2012 r. Ne413 "0O6
yTBEepKAeHun deaepanbHOro rocyfapCTBEHHOro 00pa3oBaTenbHOro craHaapTa cpeaHero
obuiero obpasoBaHus"), B COOTBETCTBUM C PekoMeHZauusMy No OpraHvusauuy MosyyeHus
cpegHero obujero obpasoeaHusa B Npegenax 0CBoeHNA 06pasoBaTenbHbIX NPorpamMm cpegHero
npodeccuoHansHoro obpasoBaHud Ha 0ase ocHoBHOro obllerc obpasoBaHUs C YYETOM
TpebosaHWi (pefepanbHbliX rocyfapCTBEHHLIX 0OpasoBaTEbHbLIX CTAHAAPTOB W MOMy4aeMon
npodeccun unu  cneumnansHOCTU cpefHero npodeccuoHansHoro obpasosaHua  (MUCbMO
[enapTameHTa rocyfapcTBEHHON MONUTUKM B cchepe NoaroToekn pabouux kagpos u ANMO
MunobpHaykun Poccum ot 17.03.2015 Ne 06-259), c¢ ydeTom [lpUMEpHOi OCHOBHOM
oBpasoBaTentHoil NporpaMmel  cpedHero ofluero obpasosanusi (040BpEHHas pelleHneM
epepansHoro yuebHo-metToanueckoro obbeanHeHuns no obuieMmy oOpas3oBaHUIO MPOTOKON OT
28 wmoHa 2016 1. Ne 2/16-3), Ha ocHoBe aHanusa [lpuMepHoil nporpaMmel
obuweobpasosatencHon  yyebHon  gucuunnubel  "Ousuka"  gons npodecCUoHanbHEIX
obpasoBaTteneHeix opraHusauuii (aBtop Omutprera B.O., OOpasopaTensHO-U3gaTesbCKUiA
LeHTp «Axkagemus», 2015), nporpamma pexomeHzoaHa OrAY «®UPO» npotokon Ne3 ot 21
niong 2015 .

Paboyas nporpamma BkrvyaeT obs3aTenbHbIe KOMNOHEHThE: nacnopT paboyel
NporpaMmsl, CTPYKTYPY U COAEPKaHue, YCIIOBUS peann3aLtnm, KOHTPOSb M OUEHKY
pesynbLTaToB OCBOEHWA AUCLMUMIINHDI.
Kaxzbiii pasgen nporpaMmbl OTpaxaeT TeMaTUKy U BONPOCh!, NO3BOMSIOLINE, B MOSHOM 0BbeMe,
n3y4nTb HeobxoamMbli TeopeTudeckuii matepuan. [lpoBeaeHue nabopaTOpHBIX 3aHATWIA,
NpefycMOTPEHHbIX palovel rporpaMmol, NO3BOMAIT 3aKpenuTe TeopeTUdeckue 3HaHus,
MPUOGPETEHHbIE MPK U3YHeHUN AaHHON QUCLMMMHE B OCHOBHOMN LUKOME. :

CogepxaHue nporpamMmbl HarnpaBneHo Ha npuobpeTeHre oBy4yaloLWMUCS  3HAHWIA,
YMEHWUM 1 HaBbIKOB, HamnpasneHHbIX Ha (HOpMUPOBaHME OBLLVX KOMNETEHUUWA U COOTBETCTBYET
o6bemy Yacor, yKasaHHOMY B y4eOHOM II1aHe.
B pasgene «KoHTponb 1 oueHKa pe3ynbsTaToB OCBOEHUS AUCLMMIIMHBLIY OnpeaeneHbl pesynbTaTh
o0yyeHUs 1 Te hopMbl- M MeToAbl, KOTopble ByayT UCMONb30BaHbl AMNS UX KOHTPOMNS U OLIEHKY
npenoaasaTeneM. VMsyyenve faHHOW AUCUMNIUHEI CriocoBCTBYET 9hPEKTUBHON U KAYECTBEHHOM

NOArOTOBKE MOMOAbIX CNELNariMcToR.

Pabovas_nporpamma gucuunnuuel «Pusnka» pekoMeHOyeTca AN UCNonbaoBaHus B y4eGHOM
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< 5 a0ps
e

Kotos A.H.

w’
OTbI: MpenofaeaTens BbicLelt kaTeropun B® MIYTC

« W » 7y 202 7 rox




JIVCT M3MEHEHWM U TOTIOMHEEWIN, BHOCUMBIX B PABOUYIO TTPOTPAMMY

Homep Jlata BreceHUSA ITepeyers B cofepikaHue OTKOPPEKTHPOBAHHEIX Pa3AeoB ®UO u nonmucs uLa,
HM3MEHeHHH H3MEHEHHH pabodel IIporpaMmal BHECHIEro N3MEeHEeHHs




