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HOJACHHUTEJBHAS 3AITMCKA

Pabovas nporpamMma y4eGHOH AMCIUIUIMEEL pa3paboTaHa B COOTBETCTEAM CO CIELYIONIMMU
HOPMaTHBHBIMH TOKYMEHTaMMU:

~ OenepalbHEIM TOCYRAPCTBEHHBIM 00pasoBaTeNbHEIM cTaHmapTtoMm (manee OI'OC)
cpenuero obmero obpazopanus (manee COO), yTe. npukasoM MunoOpHayku Poccun ot 17 mas
2012 r. Ne 413 B pen. npukaza Muno6prayku Poccun o1 29.12.2014 Ne 1645;

— C yuerom Ipumepro#l ocHoBHOM o6pasoBarensHOM NporpaMMmoil cpeiHero oOmero
obpasosanusd, 0400peHHON pemenueM ¢eepaabHOre yueGHO-METOMIECKOr0 OGBEIMBEHNS 110
olmeMy 00pasoBaHuIo (TPOTOKOI OT 28 mrons 2016r. Ne2/16-3)

- @efiepaibHBIM [OCYJAPCTBEHHBIM 00pa30BaTeIbHEIM CTAHIAPTOM CPEHETO
npohecCHOHATLHOr0 00pa3zoBaHy 110 crermansHocts 23.02.06 Texuuueckas sKcIyaTanus
TIOZIBIDKHOI'O COCTaBa JKeNe3HBIX JOPOr, YTB. nprkazoM MuHoOpHayku Poceun ot 17. 05.2014 1.
Ne 13;

— miceMoM MunoGprayku Poccun ot 25 mas 2017r. nportoxon Ne 3 «O nopaGoTaHHEIX
PEeKOMEHIALMAX TI0 OPraHu3ald TYONy4YeHUs cpeaHero obimero obpaszoBamust B Ipenenax
ocBOeHMs 00pa3oBaTeNBHBIX IPOrpaMM CpelHero MpoecCHOHATHLHOr0 00pa3oBaHus Ha Oaze
OCHOBHOTrO 061ero o6pasoBaHus»;

- y9e0HBIM NIAHOM [71A cnelmainsHocTh 23.02.06 Texuuueckas dKCIIyaTamys JOIBIKHOTO
COCTaBa JKEeJIE3HBIX JOPOT

- paszbAcHeHMaMu  JlenmapTameHTa TrOCYHapCTBEHHOM MONWTHKH B OGPa30BaHUH
Muno6puayku Poccuu ot 27.10.2009 r. mo GopMMPOBAHMIO NPUMEPHBIX [IPOrpPaMM y4eBHBIX
JHCIHIUIMH HAYANBHOTO MPO(ECCHOHANBHOIO B CPeHEro NpodeccHoHanbHOro 00pa3oBanus Ha
OCHOBE DenepanbHpIX  TOCYJApPCTBEHHBIX  00pa3OBATCHBHBIX  CTAHAAPTOB  HAYANHHOTO
IPOQECCHOHANEHOTO ¥ CPEAHETO NPOQecCHOHATBHON0 06pazoBaHusd;

Copepxanue nporpamMmel PU3HKa HANPABIEHO Ha IOCTIKCHUE CHEAYIOIIMX Heleit:

. OCBOCHHE 3HAHUH O QYHAAMEHTATBHLIX QM3MYECKUX 3aK0OHAX M NPHHIMIAX, JEKAIUX B
OCHOBE COBPEMEHHOM (Qu3MuecKo# KapTHHBI MHUPa, Hanbojee BAKHEIX OTKPHLITHAX B 061acTu
(u3KKy, OKa3aBIIMX OMPEJCNAIONIEe BIMAHUE HA PA3BUTHE TEXHHKUM W TEXHONOIMHU, METOJaX
HAYYHOT'O [TO3HAHUA [IPUPOJIEL;

. OBMAfCHUE YMCHWIAMHU TIPOBOJUTH HAaOMOIEHWS, IUTAHMPOBATH ¥ BLUTOJIHATH
SKCIIEPUMEHTBI, BHIIBUIaTh I'MIOTE3Bl H CTPOUTH MOJENH, MPUMEHNTh HONYYEHHBIE 3HAHHMA IO
dusuke 11 00BACHEHNS Pa3HOOGPAsHEIX GUZHYECKNX ABNEHUN U CBOUCTB BEIECTR; NPAKTHICCKH
MCTONE30BaTh  (QH3MYECKHE 3HAHHA; OUEHHBATH  JIOCTOBEPHOCTH  €CTECTBEHHO-HAYUHOIR
uHQOpMarum;

. Pa3BUTHE MO3HABATEILHEIX HHTEPECOB, HHTEIIEKTYALHBIX U TBOPYECKHX CIIOCOGHOCTEH B
npouecce nNpuoOpeTeHUs 3HaHMH M yMeHME IO (U3MKE C WCHONB30BAHHEM PA3JTHIHBIX
HCTOYHHKOB HH(OPMALH 1 COBPEMEHHBIX HHHOPMAaMOHHBIX TeXHOJOTHIA;

. BOCTIATaHHE yOEXKIEHHOCTH B BO3MOXKHOCTY TTO3HAHKS 3aKOHOB TIPMPOIBL, HCTIOE30BAHHA
JOCTIXCHUA Gu3uKM Ha Onaro pasBUTHA YENOBEYECKON LMBHIM3ALMY, HEOGXOIMMOCTH
COTPYAHMYECTBA B INPOIECCE COBMECTHOIO BBHINOJTHEHUA 3a5ad, YBOKHUTEILHOIO OTHOMICHHA K
MHEHHIO OITIOHEHTA NPU 00CYKISHUH NPOOIEM €CTECTBEHHO-HAYYHOTO COAEPXKAHMNA; POTOBHOCTH
K MOpajibHO-3THYECKOH OLEHKE UCTIONB30BAHMA HAYUHBIX TOCTIIKEHU, TyRCTBA OTBETCTBEHHOCTH
3a 3aIUTY OKpYsKarolel cpensr;

. UCIIO/IE30BAHNE NIPUOODETEHHBIX 3HAHUN M YMEHMH JUIS PENICHHS NPAKTHYECKUX 337a4
NOBCC/IHEBHON KH3HH, ofecredenns 6e30MacHOCTH COOCTBEHHON >KVM3HM, DALHOHANBLHOIO
NPUPOIONIONB3OBAHNA M OXPAHB! OKPYKAIOLEH CPEl M BO3MOXKHOCTE NPUMEHEHUS 3HAHMH Ipu
PELICHHH 33184, BOSHUKAOUIMX B IOCHEAYIONIEH NpohecCHOHANLHON AeITeNBHOCTH.



B mporpaMMy BKIIOYEHO COAEp/KaHUe, HampaBleHHOE Ha ¢OPMUPOBAHME Yy CTY/CHTOB
KOMICTEHIHH, HeoOXomuMbBIx i1 kavectsernHoro ocsoeHms OIIOIT CIIO ma 6asze OCHOBHOrO
obmero obpa3oBaHusd C MONYYEHUEM cpelHero obmero oOpazoBaHUM, MPOTPAMMBI MOAIOTOBKU
KBaMUGUIUPOBAHHEIX paboumX, CAYKALIHX, MPOIPAMMBI NMOINOTOBKH CHENUATMCTOB CPEJHETO
3geHa (ITTKPC, TITICC3).

B coorserctBuu ¢ TpeboBaHmwamu PI'OC COO ofyuaromuecs, NONYJarOHIHe CpejHee
obuiee obpazoBanue, Ha IEPBOM KYPCE BBINOTHAIOT MHIHBUAYAIBHEIHM IIPOESKT B paMKax yyeGHOro
BPEMEHH, OTBEJEHHOIrO y4eOHbIM IUTAHOM Ha BHEAYJUTOPHYIO CaMOCTOSTCHBHYIO pabory.
WupueunyanbHell OpoeKT IIpencTaBider cobolt ocolyro ¢opMmy opraHuzanuu AesTeIbHOCTH
o0yuaromuxcs (yueOHoe ucciaefoBaHue UK Y4eOHBIN IPOEKT).

IlpoexTHas neATENBHOCTS HANPaBieHa Ha PA3BUTHE Y 00YUAKOIErOCH:

— HAaBBIKOB KOMMYHUKATHBHOH, y4eOHO-HCCIEIOBATSNLCKOW HEATENBHOCTH, KPHTHUECKOTO
MBIIUIEHHS;

~ cnocoGHoCTEH K MHHOBALMOHHON, aHANUTHYECKON, TBOPUYECKOH, HHTEINEKTYanbHON
JIESTENHHOCTH;

— HaBBIKOB IIPOCKTHOM JEATEIBHOCTH, & TAakKEe CaMOCTOSTEJBHOTO IPUMEHEHMS
NpUOOPETEHHBIX 3HAHUH U CTIOCOGOB NEHCTBHE MY peINeRHE pPa3siuYHBIX 33124, HCIONB3YS
3HAHUA OJHOIO MIIM HECKOJIBKUX Y4€OHBIX MPEAMETOB WIM TPEAMETHRIX 00JacTel;

— CHOCOBHOCTHM MOCTAaHOBKM HeMw M QOPMYIMPOBAHMA [HIOTE3hI  HCCIIEIOBaHHUA,
IIaHMpoBaHus  paboTh, orbGopa W uwHTepNperamuy — HeoOXoaMMOH  WHQOpPMALHH,
CTPYKTYPUPOBAHHS apryMEHTalUK Pe3yNHTaTOB MCCACHOBAHNA Ha OCHOBE COOPAHHBIX AAHHEX,
TPE3CHTALUH PE3YJILTATOB.

VupusuayanbHeiil IPOEKT AODKEH OBITH MPENCTABNEH B BUAC 3aBEPIICHHOTO Y4eGHOrO
HCCHeIOBAHUA UM paspaboTaHHOro NpOeKTa: HHGOPMAIHOHHOTO, TBOPYECKOro, CONMANLHOTO,
IIPHKJIa JHOTO, HHHOBAIIHOHHOTO, KOHCTPYKTOPCKOTO, HHMKEHEPHOTO.

Pabouyas mporpamma no y4yeOHOH jucimuimHe Ousznka obecneymBaeT —BBITONHCHUC
CTYJEHTaMH HHAMBUAYAIBHOIO TIPOEKTa B COOTBETCTBMH C BHIOpaHHOH B paMxax HaHHOM yueOHOM
AMCUMIUIMHBL TeMaTHKoM B moGod wu3OpaHHOH 00nacTd JHesTensHOCTH  (TIO3HABATENBHOM,
TNPAKTHYCCKOH, y4eOHO-HCCIEHOBATENLCKOH, COLMANBHON, XYA0KEeCTBEHHO-TBOPYECKOH, HHOI),
KOTOPBIH BRINOJIHACTCA 00Y4AIOMIMMCS CaMOCTOATENBHO BO BHE yueGHOE BpeMs HOJ PYKOBOICTROM
TpenofaBatens o BpIOpaHHOl U3 POTrpamMMBl MK JIPETONEHHOH CTY/ICHTOM TeMe.



1 OBLLASA XAPAKTEPVCTHKA YYEBHOW ANCLUMNMINHDI

Pabouas nporpamMma yueGHOU AUCHMONMHET QU3NKa TpeHA3HAYCHA IS M3y4eHHUA (U3UKH B
YYPEXKIAECHUAX CPEJHETO NpoheCCHOHANIBHOIO 00pazoBaHus, PeantsyIoIHX 00pazoBaTebHy0
[porpaMMmy cpeiHero (IonHoro) obmero o6pasoBanus, Py ITOTOTOBKE KBaTH()HIIHPOBAHHEIX
pabouuX U CEUANUCTOB CPEIHEro 3BEHA.

YuebHas AUCHMIUINHA OTHOCHTCS K IpeaMeTHOM obnactu EcrecTBeHHbBIE HAYKH.

Hzyuenue npenMeTHol obnactu EctecTBennbie Hayky ofecrieunBaer:

- (dopMUpOBaHUE OHUMAHMA OCHOB TIEJIOCTHOM HAYYHOW KAPTHUHEI MUPA;

- (QopmupoBaHMEe TIOHMMAHHUS B3aWMOCBS3H W B3aMMO3ABUCHMOCTHM ECTECTBEHHEIX HAYK;
dopMupoBaHHe NOHMMaHMS BIMSHMA CCTECTBEHHBIX HAyK Ha OKDPYKAIOULYIO Cpeay,
DKOHOMHUYECKYKO, TEXHOJIOTUYECKYIO, COLHMANBHYI0O M JTUYECKYX chepbl AesTenbHOCTH
YeJIOBEKa;

- CO34aH¥le YCNOBHMM JUIA PasBUTHA HaBBIKOB y4yeOHOH, NPOCKTHO-HCCIIEHOBATEILCKOM,
TBOPYECKOHN AEATENHHOCTH, MOTHBAMK O0YHaIOIIMXCs K CAMOPA3BUTHIY;

- (QopMmupoBanMe yMEHMH aHalU3MpOBaTh, OLEHUBATBH, NPOBEPATH HA JOCTOBEPHOCTH H
0600maTh HayyHyI0 HHOOPMALHIO;

- (opMHpOBaHHE HABKIKOB (e30TaCHON paGOTHI BO BpeMs HPOEKTHO-HCCIENOBATENbCKOH U
SKCHEPUMEHTANBHOM AeSATeIEHOCTH, TIPU HCIIONB30BAHKH 1a60paTOPHOTO 000PYHOBAHHKS.

B ocuope yueGno¥ mmcmummHel Ouspka KT YCTaHOBKA Ha (OPMUpOBaHUE Y
oby4aeMBIX cHCTeMBl 0a30BBIX NOHATHH (GU3HKH ¥ NpEeJCTaBNeHUl O COBpeMEHHO
dusnyeckol KapTHHE MMpa, & TAKKe BEIpaboTka yMEHUH TPUMEHATS GU3NYECKHE 3HAHMS KaK
B MPOQECCHOHANBHOMN ASATETBHOCTH, TAK U YISl pELIeH s KU3HEHHAIX 3aa4.

MHuorue nosnoxeHus, pasBUBaeMEIC (H3UKOM, PACCMATPHMBAIOTCS KaK OCHOBA CO3JAHUS W
MCTIONB30BAHMS MH(POPMALMOHHEIX ¥ KOMMYHHKAIMOHHEIX Texuooruit (MKT) — opmoro m3
Haubosee 3HaYMMBIX TEXHONOIHYECKHX HOCTHKEHH COBpEMEHHON HUBMIMA3AIMM.

Ousnka JaeT KoY K HOHUMAHUIO MHOTOYHCICHHBIX SBIEHHN M MPOLECCOB OKPYKAIOIIEro
MUpa (B €CTECTBEHHO-HAYYHEIX 00ACTAX, COIUOIOTHH, SKOHOMUKE, A3BIKE, TUTEPAType U 1p.).
B ¢usrke GopMupyioTcs MHOTHE BUIB AEATEIBHOCTH, KOTOPHIE MMEIOT METa- HpeIMETHEIN
xapakrep. K HUM B NepBYIO OYepe/b OTHOCATCA! MOICTHPOBAHHE OOBEKTOB M IIPOLIECCOB,
OpUMCHEHHE OCHOBHBIX METOLOB  IIO3HAHMA, CHCTEMHO-WHDOPMAIMOHHLIN  aHalus3,
(opmynuposanue THIOTE3, aHANW3 M CHHTE3, CPAaBHEHHE, OGOOIEHHe, CHCTEMATH3ALNA,
BEIABJICHUE NPUYMHHO-CIEACTBEHHBIX CBA3EH, NOWCK aHANOIOB, yIpaBlieHue OObLEeKTaMK M
nponeccamu. VIMEHHO 3Ta AMCHMIDIMHA TO3BOJSIET NO3HAKOMHTH CTYAEHTOB C HAYYHBIMH
METOJaMH [O3HAHMS, HAYUUTE MX OTIMYATh TMIIOTE3Y OT TEOPHH, TCOPHIO OT SKCTIEPUMEHTA.,
Ouzuka uMeeT oveHb OONBIIOE M BCEBO3PACTAOUIEE YHCIO MEKAUCHMITHHAPHBIX CBS3el,
IpUYeM Ha YypOBHE, KaK IMOHATHHHOrO anmapara, TaKk W HHCTpyMeHTapusa. CKasaHHOE
MO3BONAET  pacCMAaTpHBaTh (QUIMKY Kak METaJMCUMIUIMHY, KOTOpad HpejoCTaBiaeT
MEXAUCIMIUTHHAPHBIN A3BIK U1 OTIMCAHMA HAYYHOM KaPTHHEI MUpa.

OuzpKa ABIICTCH CHCTEMOOOpPasyrommM (BakTopoM Ul €CTECTBEHHO-HAYUHBIX YUeGHBIX
TPEMETOB, HOCKONBKY (U3MYECKUe 3aKOHBI JIKAT B OCHOBE COJEpIKaHMs XMMUM, GHOJNOTHH,
reorpaQyy, aCTPOHOMMH M CICUMANbHBIX  JMCHMIUIAH  (TEXHHUCCKas  MeXaHMKa,
ONEKTPOTEXHHUKA, OJIEKTpOHMKA M 4p.). VYuebHas jgucummimpa Ousuka  cosjaet
YHHBEPCABHYIO 023y M M3yYeHHs 0OenpodecCHOHANBHEIX M CHEIMATBHEIX JUCLIATIIHH,
3aKUIafibIBas PYHNAMEHT I OCNIEAYIOWEro O0ydeHus CTyASHTOB.

Obnanast JOTHYECKOH CTPOMHOCTHIO M OIMpAACh HA SKCTEPUMEHTATBHBIC (BaKTEL yuebHas
Aucuuruga Gusika GOPMAPYET y CTYACHTOB MOJIMHHO HaydHOE MHpOBO33perue. Dusuka
ABJLIETCS OCHOBOM YYCHHS O MAaTepPHANbHOM MHUpPE ¥ PEIacT IPoGIeMBl 3TOTO MUPA.

Ilpu ocoermn npodeccuit CIIO u cmemmansHocredl CIIO  TeXHMYECKOTO npoduns
NpOdecCHOHANBHOTO 00pasoBams (usKKa M3ydaeTcs Gonee yrayONeHHO, Kak upodunspas
ydeOHas [MCLMIUIAHA, YYHMTHIBAIOWAA CIEUUPUKY OCBAHBASMBIX npodeccuit  wnu
CIICUManbHOCTEH.



B copmepxaHuu yueOHOM MUCIMIIMHBL 1O (U3HKE NP TMOJTOTOBKE OOYYarOIUXCS IO
npodeccusM U CIeUHANbHOCTAM TEXHWYECKOro npoduiis npodeccHoHanbHoro o0pazoBaHus
1pouIEHOH COCTABNAIOMEH ABNACTCA pasien «INEKTPOMUMHAMHUKA», TaK Kak OOJBINMHCTBO
npodeccuii M CHENMANBHOCTEH, OTHOCAUWMXCS K 9TOMY Hpouiro, CBS3aHel ¢
SNEKTPOTEXHUKON ¥ SIEKTPOHHKOM. E

Teopernueckue cBejeHus Mo (GHU3MKE JOMOJHIIOTCS ASMOHCTPAUMAMH ¥ JaGopaTopHBIMU
.paboTtamu.

Hsygenne obmeobpazoBatensHoil yueOHol nuciuiuimybl Gu3Kka 3aBepuraeTcs MoABSICHHEM
UTOTOB B (hopMe 5K3aMeHa B paMKaX NPOMEXYTOYHOH ATTeCTAlMH CTYASHTOB B HPOLECCE
ocpoenusa OITOIT CTIO ¢ nonyuenuem cpeanero obmero obpasosanus (IITTKPC, ITTICC3).



2 MECTO YYEBHOU JUCIHAILINHBL B YYEGHOM ILIAHE

VYuebHasa gucnuivaa Ou3nuKa OTHOCHTCS K 0011e06pa3oBaTeNbHOMY LIHKITY.
B coorercTBHY ¢ y4eOHBIM IIaHOM O4YHOM HopMBI OOyUeHUS U1 U3YUeHUs YIeOHOH
JUCUUILIMHEL TIPEyCMOTPEHO CIEAYIOIEe PacipeielleHIEe YacoB:

Bup yuyebnoii paborsi O0nem
I 4aCoB
MaxkcumaibHasn yaeGuast HArpyska (scero) 388
Ofsi3aTespHas ayauTopHas yaebnas narpyska (Bcero) 234
B TOM YHCJIE: ,
— TEOPETUYECKUE 3aHATHA 204
—  TpaKTHYeCKUe/CeMHHapCKUe 3aHATHS , -
— 11abopaTopHbie 3aHATHS 30

— NPOMEXYTOYHas arrecraums B 1 cemectpe mnpoBoaurcs B Qopme -
JuddepeHIHPOBAHHOTO 3a4eTa

CamocTosiTenbHas padoTa cTyaenta 154
B TOM 4HCJIE:
- BBUIOJTHEHUE MHIMBUAYANHHOIO HpOeKTa * 6
— MOJFOTOBKA K IPOXOKJCHUIO IIPOMEKYTOUHON aTTeCTAUH, ITOAr0OTOBKA K 148

NPaKTHYECKUM M JIaOOpATOPHBIM  3aHATHAM, TOATOTOBKA JOKIAJ0B,
HpeseHTauumi, TROpUeCKUX pabot

3aHsATHSA B MHTEPaKTHBHOH hopMe (axmusHoe cryuianiie, AHANU3 KOHKPEHIHBIX 30
cumyayuii, 2pynnosas paboma)

arTecTalMs 0o y4eOHOW NUCHUIUIHE NPOBOJAMTCH B pPaMKax MPOMEXYTOUHOM
arTecTaluM Bo 2 ceMectpe B Gopme dK3aMena

*CamocrosTensHas paboTa CTyAEHTOB 110 BEIIOIHEHNIO MHAMBHIYalbHEIX IPOEKTOR, Visyuenue
AOUOJIHUTENbHOW uTepatyphl. OnpeeneHue nenu, 00bpeKTa, IpeIMETa 1 3a1a4 UCCIIeTOBAHNA.
Cocrasnenye I1ana uccIeJOBaHUS 1 IUTaHa BEINIONHEHHS npoekTa. Onpe/eicHie METONIKY 1
METOJ0B HCCTeIOBaHUS. M3yyenne TeOpUH U MCTOPHH BONPOCa, aHANU3 6a30BBIX NOHATHIH
(TOHATHS, HA KOTOPHIX CTPOUTCA HccieoBanue). COCTaBIeHUe CIMCKA TUTEPATYPH 10 NpobieMe
ucciegoraus. Msydyenue onsira pemenus fauHoil npoGnems! Ha npaxruke. Coop
KOHCTaTHpyromero Marepuana. @opmMynuposka runoressl. PaspaboTka u npoBeieHHe OIIBITHO-
IKCIIEPUMEHTALHOH paboTel. O606meHne 1 GOpMYIMpOBKa TEOPETHIECKOr0 0G0CHOBAHES
NPOBEJCHHOr0 UCCACAOBAHMS | NOIYYEHHBIX PE3YNBTATOBR. AHAINS IPAKTHYECKOTO ONBITA 1O
npoSneme uccnenosanua. OhopMIeHHe U IHTEpPaTypHas PEAAKIMA TpoexTa. [ToAroToBKa K
3alyTe NPOEKTa. ‘




3 PE3YJIBTATBI OCBOEHUSI YYEFHOM TUCTIATIJIAHEI

Ocoenne comepkanus yyeOHOM aucrunnussl Pusuka obecHednBaeT NOCTHKEHHE CTYICHTAMH
CIEAYIOINX PE3YIBTATOB:

. JIMYHOCTHBIX:

- YYBCTBO I'OPJOCTH U YB&XKEHMS K HCTOPMH M TOCTHIKEHMAM OTEYECTBEHHOH (HU3UUECKOH
HayKy; (PU3MYECKU TPaMOTHOE IOBEICHHE B TPO(ECCHOHANBHON HeSTeNbHOCTH M OHITY IpHU
obpalieHuy ¢ npudopamMu U ycTpoiicTeamy;

- TOTOBHOCThH K IIPOJOIDKEHMIO 00pa30BaHMA M IOBBIIIEHHS KBanupukauuy B H30OpaHHOH
npo(ecCHOHANBHON AEATENHFHOCTH U O0BEKTUBHOE OCO3HAHUE PONM QU3HTECKUX KOMIIETSHIUH B
3TOM;

- YMEHHE HCIOJIB30BaTh JOCTIDKEHUS COBpPEMEHHOU (usuueckoldt Hayku u (u3ugecKux
TEXHONOIUH AN TOBRIIEHMSA COOCTBEHHOTO UHTEIUISKTYAJBHOTO Pa3BHTHS B BHIOpaHHOH
npoheccHoHansHOM AeATeIBHOCTH,;

- YMEHHWE CaMOCTOATENBHO KOOBIBATE HOBBIE JUIA ce0sl Qu3NUecKHe 3HAHUS, UCTIONB3YS It
ITOro HOCTYITHBIE UCTOUYHUKH UH(POpMALIH;

- YMEHHME BBICTPAUBATE KOHCTPYKTHBHEIE B3aUMOOTHOMICHWSI B KOMAHJE N0 pPEICHUIO
0o0IIMX 3a/0aY;

- YMEHHE YIPaBIATh CBOEH II03HABATENBHOM JCATCIHHOCTHIO, NPOBOIUTH CaMOOICHKY
YPOBHS COOCTBEHHOIO MHTEIUIEKTYalIbHOTO Pa3BUTH;

. MeTanpeJMeTHLIX:

- WCTIONB30BAHME Da3AUYHBIX BHMJOB IO3HABATENBHOM JEATEIBHOCTH JNf  pPelieHus
dusyYecknx 3ajad, NPHWMEHEHHE OCHOBHBEIX METONOB IO3HaHWsA (HaOIONEeHMS, ONMCaHUS,
U3MEPEHNs, SKCIIEPHMEHTA) U1 M3YYESHHUS PasiINyHbIX CTOPOH OKPYRKAXOIISH HeHCTBUTEILHOCTH;

- HCIONE30BaHMe OCHOBHBIX HHTEJJIGKTYAJBHBIX  OIepalydil: TMOCTAaHOBKM  3aladyw,
GopMyaHMpOBaHMA THIOTE3, aHAIM3a M CHUHTE3a, CpaBHeHws, oGOOIeHWs, CHCTeMAaTH3AIWH,
BBIABICHUS NPUYHHHO-CIEACTBEHHBIX CBA3CH, TOUCKA aHAJIOroB, YOPMYNUPOBaHKA BBIBOJIOB IS
V3Y4eHHA PaslMYHLIX CTOPOH (U3MUYECKHMX OOBEKTOB, fABICHHMH M TIPONECCOB, C KOTOPHIMH
BO3HHKAeT HEOOXOAUMOCTh CTAIKHBATECA B NMpodeccnonanbHOl chepe;

- YMEHHE T'SHEPUPOBATH UIEH U ONPE/ICNATE CPEACTBA, HEOOXOJUMBIE JUI UX pealu3aLiH;

- YMEHUE UCIIONB30BaTh PasinyHbIe MCTOYHUKH AN MONyYeHus Gpuzndeckoit nadopmanu,
OLIEHMBATD €€ JOCTOBEPHOCTD;

- YMEHHUE aHAIM3MPOBATE U NPEACTaBIATS UHPOPMALMIO B Pa3THYHBIX BUIAX;

- yMeHHE IyOJMYHO TpeACTaBIITE Pe3yibTaTsl COOCTBEHHOTO WCCHENOBAHHS, BECTH
AMCKYCCHM, HOCTYHOHO M IapMOHMYHO coyeTas coJiepKaHue U GOpMBI MPEACTABISEMOMN
AHPOpMALIHH;

*  NpeIMeTHBIX:

- (opMHpOBaHKe TPECTaBNeHuH O PONM M MecTe (U3UKM B COBPEMEHHOM HAydHOI
KapTHHE MUpa; NOHAMaHUe QHU3NYEcKolt CYMHOCTH HaGmomaeMbIx Bo BeelleRHOM ABNeHui, pom
dusuky B GOpMUPOBAHHMH KPYTo30pa H (GYHKUMOHATLHON TPAMOTHOCTH YENOBEKa A PemicHuA
HpaKTHIECKIX 3a]1ad;

- BIAJICHAC  OCHOBOTIOJArAOMUME  (DM3HYECKMMHM  IIOHSTHAMY, 3aKOHOMEPHOCTAMH,
33KOHaMH U TEOPUAMH; YBEPEHHOE HCIIONIB30BaHIE QU3MICCKON TEPMUBOIOIHY U CHMBOIUKY;

- Blla[IEHUe OCHOBHBIMU METOJaMH HAYYHOTO TIIO3HAHMS, HCIHONL3YeMBIMH B (usuke:
Hab o IeHUEM, OIIUCAHHEM, U3MEPEHUEM, SKCIIEPHMEHTOM;

- yMmeHus 00pabarbiBaTh pe3yNbTaTel M3MepeHUl, OGHAPYKHBATH 3aBHCHMOCTD MEXKIY
busnuecKuMy BETMIUHAMY, OOBSCHATE [OTyIEHHEIE PE3YIBTATH i AENATh BEBOIEL

- GbopMupoBaHUE yMEHUS pelnath GH3NYecKye 3a1a49u;

- ¢opmupoBanue yMEHHA TPUMEHATH MONYYCHHBIC 3HAHMA i OOBICHEHWS YCIOBHIA
NPOTeKaHM (QU3UYECKHX SABNEHMH B NpHpole, npopeccHoHansHoll cdepe W A HPHHITHA
IPaKTHYCCKUX pelieHuit B TIOBCEOHECBHOM Xu3HH;

- dopmuposanue coGCTBEHHON MO3MIMKM N0 OTHOIEHMIO K (u3MYecKod HHbOpMaLMH,
NOAy4aeMOR U3 Pa3HBIX HCTOYHHKOB.



4 COAEP)KAHUE YYEBHOMN JUCHUILJIAHBI

Dusnka — yHIaAMEHTaNbHAS HAYKA O IPUPOJE.

EcrecTBeHHO-Hay4YHBIH METOX IO3HAHMA, €ro BO3MOXKHOCTH M TIPAHUIEl IPUMEHUMOCTH.
DKCHEPUMEHT M TEOPHUSA B NIpoliecce MO3HAHUA MPUPOALL. Moenuporanie GU3HICCKUX SBICHUN U
npoueccoB. Pons 5KCIepuMeHTa W TeOpud B Ipouecce Mo3Hauus npupoasl. Pusnueckas
BenuyuHa. llorpemHocTy M3MepeHuil ¢usmueckux BemuuuH. PuU3HYSCKUE 3aKOHBI I paHmilsl
NPUMEHMMOCTH QU3MYECKUX 3aKOHOB. [ToHsaTre 0 dusuueckoll kapTuHe Mupa. 3HayeHue PUIMKH
npu ocBoenuu npodeccuit CIIO u cnenuansrocTe CIIO.

1. Mexannka

Kunemaruxa., Mexannueckoe paswxenue. Ilepememenne. I[lyre. Cxopocts. PasHOoMepHOE
OpAMONMHEHHOe jBMoKeHMe. YckopeHue. PapHonepeMeHHoe mpsMOJIMHeNHOe [BIDKEHHE.
Cpobonnoe nagenune. JIBroxenue Tena, OPOIIEHHOrO NOJX YITIOM K TIOPH30HTY. PaBHOMEpHOE
JBYDKEHHE TT0 OKPYKHOCTH.

3axons! mexanuxu Herotona. Ileperiit 3akon Hetorona. Cuna. Macca. Ummysnisc. Bropoi sakou
Herotona. OcHOBHOH 3aKOH Kiacchmyeckodl jusamuku. Tperuit 3akon Huiortoma. 3akon
BCEMHPHOTO TsroTeHus. I'papuranmonnoe noje. Cuna tskectu. Bec. Crioco6sl M3amMepeHus Macchl
ten. CHITBI B MEXaHHKe, '

3aKOoHBI COXPAHEHHS B MeXaHHKe. 3aKOH COXPaHEHUs HMIyJbca. PeakTuBHOE JBHXKEHUE.
PaGota cuibl. PaGora noremnmansHeiX cui. MompocTs. OHeprus. Kunerwyeckas SHEprus.
IMorennmanpHas 3HEPrust. 3aKOH COXpaHEHWs] MeXaHW4eCKod sHeprud. llpumeHeHme 3aKoHORB
COXpaHEHHUA.

Mexannyeckue konebanns. KoneGatensnoe mewkenue. ['apMommueckue KogeGaHus.
Cpobonnpie MexaHudeckue KoneGanus. JlupeliHble MeXaHWYecKde KoneGaTelbHBIE CHCTEMEL
[Ipespamenue sHepruy npu KojaebarensroM asikennu. CeoGoIHbIE 3aTYXAMOIUE MEXaHHYECKHE
xonebanus. BEIHYXKICHHBIE MEXaHHYECKHE KoneGanus.

Yupyrue Bonnel IlomepeuHsie W NPOJOJBHBIC BOJHEL XapakTePUCTHKM BOJHEL YpPaBHEHHE
I10CKO# 6erymei sonust. Muarepdepenuns Boin. [Honstre o mudpaxiui BoiH. 3BYKOBBIE BONHEL
YibTpasByK U ero NpUMeHEHHE.

HemMoHcTpaumu

3aBUCHMOCTE TPAEKTOPHH OT BEIOOPA CHCTEMBI OTCUETA.

BuABI MEXaHUYECKOTO JIBHKCHHUA.

3aBUCHUMOCTE YCKOPEHHMS TeNa OT ero MaccHl U CHIIk, AEHCTRYIOMEH Ha Telo.

Croxenue cun. _

PaBeHCTBO ¥ NPOTUBOIIONOKHOCTE HATIPABIIEHMS CUIT ASHCTBHSA M IPOTHBOEHCTRES.

3aBHCHMOCTB CHIIBI YIIPYTOCTH OT ieopMaIyH.

Cunbl TpeHus.

HesecomocTs.

PeaxTuBHOE NBIDKEHUE,

Hepexo/ nMoTeHIMANEHOM HSPTUA B KHHETHUECKYIO B 06PATHO.

CBoboiHbIe U BEIHYKACHHbIE MEXaHUYECKHE KoneGaHus.

PesoHaHc.

Obpazopanue U pacupoCTpaHEHne YOPYIruX BOMH.

Yacrora xonebanuii 1 BRICOTA TOHA 3BYKA.

JlaBopartopnas paGora

Hsyuenue ocobenHOCTEN CHITBI TPEHUSA (CKONLKEHM).

W3yvenue 3aBHCHMOCTH TIepHO/ia KONeGaumil HUTAHOrO MasTHUKA OT UTHHBI HATH

2, OcHOBBI MOJIEKYISIPHON (PU3MKY B TEPMOIUHAMHKH

OCHOBBI  MONEKYNAPHO-KMHETUYECKOH Teopuu. WpeanbHbi ra3. OCHOBHBIE MOJOKEHMA
MOJICKYIIPHO-KWHETHYECKOH Teopuu. PasMepsl M Macca MOJEKYI M aroMOB. BpoyHosckoe
npwierne. Jupdysus. Cunbl ¥ 9HEPIUS MEXMONEKYISPHOTO B3auMmofeiictus. CTpoeHue



razoo0pasHblX, XHIAKUX M TBEpJABIX Ted. CKOPOCTH NBUKEHHS MOJIEKYI U UX U3MEpEHUE.
Mineaneupid ras. [JaBnenue rasza. OCHOBHOE YpPaBHCHHE MOICKYISPHO-KHHETHYECKON TeOpuM
razoB. Temneparypa m ee msMmepenue. ['azoBple 3aKOHBL AGCOMIOTHBIA HYIb TEMIICPATYDHI.
Tepmoaunamyyeckas IKala TeMOepaTyphl. Y paBHEHHME COCTOSHMA MACANLHOro rasza. MopHas
ra3opas IOCTOSHHAA.
OcuoBEl TepMmoguHaMuky. OCHOBHEIE TIOHATHA M ONpenesieHus. BHYTPEHHAS SHEPrus CHCTEMBL
Buyrpenuss sHeprus MIeaqbHOro rasa. Pabora u remnota Kak (OpMEl IEpEeNauM SHEPIHH.
TennoemkocTe. VienpHas TEMIOSMKOCTh. YpaBHeHME TemnioBoro OanaHca. Ilepsoe Havano
TepMoauHamukd. Anuabartuelii nponecce. llpunimm geficreps Temopoit Mammusr  KIIJ
TEIIOBOr0  ABurareins. Bropoe wavano TepMmoiumuaMui. TepMmojuHamuyeckas —IIKaaa
TeMIeparTyp. XonoauipHble MamIuHEL Teruiossle apurateny. OXpaHa IpUPOEL.
Cpotictea napos. Mcmapenue n konneucaius. HackmeBHEIN map 1 ero cBodicTea. AGCOMOTHAS M
OTHOCHTE/bHAs BIAXHOCTE Bo3ayXa. Touxa pockl. Kunenue. 3aBHCAMOCTD TeMIIEpaTyphl KHIIEHHS
ot nasieHus. [leperpeTsiii map u ero UCTIONK30BAHKE B TEXHUKE.
CoiicTBa XKuuKoCTeH. XapakTepUCTHKA JKHAKOTO COCTOSHHMA BELIECTBa. [IOBEPXHOCTHEIN CloH
KHAKOCTH. JHEPrUs NOBEPXHOCTHOTO ciosl. SIBjieHus Ha Ipaduue SKUAKOCTH C TBEPALIM TEIOM.
Kanunngpusle spneHns.
CpolicTBa TBepABIX Teld. XapaKTepUCTUKA TBEPAOTO COCTOAHMS BEHECTBA. YIPYrHe CBONCTBA
TBEpABIX Ted. 3akoH I'yka. MexaHnudeckue cBoHicTBa TBEPABIX Tel. TeNNoOBOe pacInHMpEeHHe
TBEPABIX TeN U XuAKoCcTeH. ITnapnenue u KpucTaainsanus.
HemoHcTpaumu:
JBrxenye O6pOYHOBCKHX YacTHLL.
Huddysus.
Hsorepmudeckuit 1 M306apHEIil IPOLECCEHL.
Mopead TeIIOBRIX ABUTATEICH.
Kurenve BOABI IIPH MOHWKCHHOM JaBICHNM.
HeuxpomeTp u rirpomerp.
SIBIIEHHSA TOBEPXHOCTHOIO HATSKEHMS ¥ CMAUMBAHIT.
Kpucrannsl, amopdHsle BeIecTBa, )KUAKOKPUCTAINYECKHE TeNa.
JlaGopatopHsre paboTsi:
MsmepeHne BIAXHOCTH BO3AYX4.
Hsmepenue NOBEpXHOCTHOTO HATAKEHHS KUIKOCTH.
Wsyuenue TenoBOro pacivpenus TBEPALIX Tell.
3. INeKTPOAUHAMHKA 7
ONEKTPUYECKOe MONE. DNEKTPUYECKHe 3apsifbl. 3aKOH COXpAaHEHHS 3apsia. 3aKoH Kyinona.
OneKTpHyecKoe noste. HanpskeHHOCTs 3JeKTpryeckoro nos. [IPUHIMI CYNeposULEY TOeH.
PaGora  cun  snexrpocratmueckoro  moas.  IloTemmman.  PasHocTh  HOTEHIHANIOR.
OKBUNIOTEHIIMANbHEIE TOBEPXHOCTH. CBsA3b MEX/Y HAIPHKEHHOCTBIO M PA3HOCTHIO [OTEHIIHANOR
SNICKTPUMECKOTO MONA. JIHONeKTpuKM B 3NeKTpuueckoM nose. [Tonspusaius IU3AEKTPHKOB.
IIpoBonnuku B snekTprueckoM nose. Konaencarops. CoenuHenue KOHAEHCATOPOR B Oarapero.
DHEPIUs 3apsLKEHHOTO KOHACHCATOPA. DHEPTHs SNEeKTPIIECKOrO HOJIA.
3aKOHBI TIOCTOSIHHOIO TOKA. YCHOBHUS, HEOOXOMMMBIE U BOSHHKHOBEHUS U HOJAEPKAHNS
SICKTPUYECKOro Toka. Cumia TOKa u INIOTHOCTh Toka. 3akos Oma mns ydactka memu 6e3 DJIC.
3aBHCHMOCTD 3JIEKTPHYECKOTO CONPOTHBICHAS OT MaTepHaia, MIMHEl M TUIOMAY HOTIEPEYHOTO
CEYCHNT MNpPOBOJHMKA. 33aBHCHMOCTE DJEKTPHYECKOTO CONPOTHBIEHHMS IIPOBOJHUKOB OT
TEMIIEPATYPBL. DJNEKTPOABIDKYIIAS CYUIa MCTOYHMKAZ ToKa. 3akoH Oma Aii [OTHOH IIenm.
Coenpnsenne npooAHNKoB. Coe/IHHEHNE HCTOYHEKOR 3MeKTPHYECKOM SHEpruM B Garapero. 3aKoH
Ixoyns—IJienua. Pabora v MmomuocTs 3JIEKTPUYECCKOro Toka. Ternosoe nelicTrue TOKA.
ONEKTPIYCCKH TOK B PA3IHYHEIX CPELaX. DIEKTPUUECKHil TOK B METAIlTaX. DIeKTPOHHBIH T3,
Pabota BeIXONAa. DnexTpuuecKuil ra3 B OJEKTPONATAX. DICKTPONH3. 3aKOHEI Dapanes.
Ipumenenye siiekrponusa B TexHuKe. DNeKTprUYecKkuil TOK B rasax K BakyyMe. Momusamms rasa.
Bunet paspsinos B razax. Ionstue o mrasve. CBOHCTBA U npUMeHeHH e SJIEKTPOHHEIX MyYKOB,



DnexkTpuyeckui TOK B HOJNYNpoBojHHUKax. CoOCTBeHHas NPOBOJMMOCTE IOIYIPOBOJIHUKOB.
{lonynpoBoaHUKOBEIE MPUOOPEL.

MarguTtHoe nosie. BexTop HHAYKLMM MAarHUTHOro nosd. JIeHCTBME MAarHHTHOrO HONs Ha
NpSIMOJMHEHHLIH NPOBOMHUK ¢ TOKOM. 3akoH Awmmepa. Bsaumonelcteue TOXOB. MarsuTHbIH
noTok. PaboTa 1o nepeMemeHuIo IPOBOHMKA ¢ TOKOM B MarHUTHOM MnoJje. JleficTBIe MarHUTHOTO
nons Ha aswkymmica sapsna. Cuna Jlopenna. OnpenencHue yAenbHOro 3apsna. Y CKOPHUTEIH
3apsOHKCHHBIX YaCTHULL.

DJIeKTpOMarHuTHas MHAYKIWSL, ONCKTPOMAarHWTHas MHAYKUUS. BHXpeBOe 3IeKTpUYECKOe HONeE.
CaMoHHIYKIMA. DHEPrst MArHUTHOTO OIS,

HemoHcTpayuy:

BzanMozelicTBre 3apsKeHHBIX TEIL.

TTpoROAHMKY B DIIEKTPHUUESCKOM ITOJIE.

JM2HeKTpUKY B 3NEKTPHUECKOM I10JT€.

Konnencatopsl.

Tennosoe pelicTBUE INEKTPHUECKOTO TOKA.

CobcTeHnas ¥ IpUMeCHast IPOBOAMMOCTD MONYIPOBOIHHUKOB.

HMonynpoBoAHUKOBEIM AHOA.

Tpanzucrop.

OnsiT Dpcrena.

BsaumoaeiicTBre NPOBOIHUKOB C TOKAMHU.

DNEeKTPOABUTATEND.

OREKTPOU3IMEPUTENLHEIE HPHOOPEL.

ONeKTPOMArHUTHAS HHAYKIHA,

Oneitel @apanes.

3aBucuMocts DJIC CaMOMHIYKUMM OT CKOPOCTH H3MEHEHWS CHWIBI TOKAa M HMHIYKTHBHOCTH
HIPOBOJHUKA.

Pa6ora snexrporeneparopa.

Tpanchopmarop.

JlabopatopHsle pabors

Hsyuenne sakoma Oma s yyacTKa LEMH, 10CIENIOBATENLHOTO U NAPANIENbHOTO COSIMHEHNs
IIPOBOJHUKOB.

Onpepieniedue TeMnepaTypHoOro xo3GGHIHeHTa CONPOTUBIEHAS MEH.

Onpenenenue yneIpHOTO CONPOTHUBIICHNS IPOBOIHAKA.

Hccnefosanye 3aBUCHMOCTH CONPOTHBIICHHS JIAMIBI HAKANMBAHHS OT HANPSDKEHHS Ha e
3AKUMAX.

Omnpenenenue DJIC u BHyTPEHHETO COIPOTUBIEHUS UCTOYHMKA HANPSIKSHHMS.

Vzyuenue ABACHUS SNEKTPOMATHUTHON WHAYKIUHY.

4, Konebanust u Boansl

Onextpomaruuthbie KoneGanusa. CBoGOIHBIE 5AEKTPOMArHHTHEIE KOJeOarms. IIpespamenue
SHEPTUM B KONEOATeNBHOM KOHType. 3aTyXalolue SIeKTpOMarHuTHsle konebamms. 'emeparop
HE3aTyXaloWMX JNICKTPOMATHUTHEIX KoNeOanui. BBIHYXICHHBIC 3JeKTpuYecKue Koaebanus.
Hepemenusiil Tox. I'eneparop mepemenHoro Toka. EMKOCTHO® M MHIYKTHBHOE CONPOTUBICHUS
NEPEMEHHOr0 TOKa. 3aKoH OMa /1 37eKTPUIECKOM Hemy IepeMeHHOoro Toka. PaGoTta M MOIMHOCT
niepeMenHoro toxa. I'eneparopsl Toxa. Tpancdopmaropst. Toku Beicokoit uactoTsl. [Tonyuenue,
nepejaya | pactpeneneHye 3IeKTPOIHEPIyH.

ONEKTPOMArHUTHBIE  BONHBL ~ OJEKTPOMarHUTHOE IONe Kak 0coOIi  BHN MaTepu.
OJeKTpOMarHuTHEIEe BONHEL BuGparop ['epua. OTKpHITHI KoleGaTenbHbIil KoHTYyp. M300peTenue
pamuo A.C. Tlonossim. TTorstue o pannocessu. IIpumenenue 3neKTpOMArHHTHEIX: BOTH.
Hemonctpauuu

CBoOOIHEIE 3ICKTPOMArHUTHEIE KOTeOaHus.

OcuunnorpamMMa repeMeHHOro ToKa.

Konpencarop B 1leNy IepeMeHHOro TOKA.



Karyiixa uHIyKTUBHOCTH B UENM NEPEMEHHOTO TOKA.

Pe3onanc B riocie10BaTeNbHON IENY [IEPEMEHHOrO TOKA.

HanyveHue u npueM 3JEKTPOMarHUTHBIX BOJIH.

Panuocssss.

JlabopaTopHas pabora

MHAyKTHBHBIE M eMKOCTHOE CONPOTHBIICHUS B LIETH HEPEMEHHOIO TOKA.

5. OnTuxa

Ilpupona csera. CKOPOCTh pacnpOCTpaHeHMs CBETA. 3aKOHBI OTPAXKEHUS U NMPESOMIIEHHS CBETA.
[Monnoe otpaxenne. JImaser. ['na3 kax ontrdeckas cucrema. OnTiaeckne mpubopEL.

Bomwosele cBoiictBa cBera. Hurtepdepennms cserta. KOrepeHTHOCTH CBETOBBIX JIydeid.
Warepbepennus B TOHKMX IuUleHKaX. Ilomockt paBuo# Tomuuuel. Komsua HeioToHa.
Hcnonszosanue uHTepdeperyyu B Hayke i texuuke. Juppakuus ceera. Judpakius Ha mMeny B
napajiensHeix gyvax. Jludpakimonsas pemerka. [Momstwe o romorpadun. Iloispusanus
nonepeysx Boay. Ilomapusamus csera. [[poiiHoe myyenpenomienne. Honsponnst. Jucnepcus
cera. Bunpr cnextpos. CnekTpsl ucnyckanus. Crexrps! Hornomenus. Y nwrpaduoneTosoe u
uH(pakpacHoe W3NyYeHHs. PeHTreHoBekue nyun. VX mpupoaa u cBoicTaa.

HemoncTpanuu

3aKOHB! OTPAXKEHUS ¥ IPEAOMICHMUS CBETA.

INonnoe BHyTpeHHEE OTPAKEHHE,

Onrudeckue mpuGopEL.

Hurepbepenuus ceera.

Jrdpaxuus cgera.

[onspuzauus ceeta.

IHomy4eHure criekTpa ¢ IOMOLIBIO TIPHIMEL.

lHomydenue criekTpa ¢ TOMOLIBIO JUGPAKLMOHHON PEIIETKHY.

CRnexTpocKorn.

JlabopaTopHsie paGoTh

Onpenenenne OTHOCHTEIHHOTO [IOKA3aTENs] IPENOMIEHUS CPEIB.

Onpenenenrie GOKYCHOIO PacCTOSHUA U OIITUYECKON CHIIBI JIMH3EL

Onpezenenye JIMHBI CBETOBOM BOJHEI C TIOMOIIBIO TUPPAKITMOHHOM penéTKy.

6. OCHOBBI CHENMANBLHON TEOPHH OTHOCHTEILHOCTH

MHBapuaHTHOCTS MO/yAs CKOPOCTH cBeTa B BakyyMme. [locrynarer Difnmreitna. IIpoctpaHeTBO H
BpeMs CHCHMATBHOH TEOpUH OTHOCHTENBHOCTH. CBI3b MAacchl ¥ SHEPTUK CBOGOIHON YaCTHUEL
DHeprust NOKos.

7. JJAeMeHThl KBAHTOBOM pH3HKH

Kpantoass ontuka. Ternopoe usnyuemme. PacnpesencHue SHEPIMH B CIEKTPE aBCONOTHO
uepHoro tesia. Kpanrosas runoresa lnanka. @oronsl. Bremnuit ¢orosnekTpudeckuii sdhdhexr.
Brytpenunii porosddexr. Tunsr Gotosnemenror. Japnenue ceera. [Tonatre o KOPIIYCKYJAPHO-
BOJIHOBOM IIPUPOJE CBETA.

OQusyka atoMa. PaseuTHe B3MJANOB HA CTPOCHHME BEWIECTBA. 3aKOHOMEDHOCTH B ATOMHBIX
CHEKTPax Bojopoja. SlnepHas Mojensb aroma. Omerrsl O.Pesepdopaa. Mozens aToMma Bogopoa o
H.Bopy. I'mnotesa ne Bpoitns. CoorHolnenue HeomnpeaeneHHOCTei I'eiizenbepra. Kpantopnle
reHepaTopHl.

DusmKa atoMHOro sapa. EcrecTBeHHas pajyoaKTHBHOCTB. 34KOH PagHOaKTHBHOIO pacliaja.
CriocoGsl HabMOICHHMS. ¥ PErUCTPALMY 3aPsUKEHHBIX yacTull. Dddexr Basuiosa — Yepenxona.
Crpoenue atomnoro sjpa. Jedexr Maccsl, SHEPrUs CBA3M M YCTOMYMBOCTE ATOMHBIX AAEP.
Spepueie peakuun. VckycoTBeHHas paJHoakTHBHOCTS. Jlenenue Toxesix saep. Llemnas sepHas
peakimsi. Ynpaeisemas UenHas peakuwms. SpepHsrit peakrop. Ilomyuenme pagMOaKTHBHEIX
M30TOINOB M MX IpUMEHeHHE. buonorudeckoe [eHCTBHE pajiMOaKTHBHBIX H3JyYEHMIL.
OneMeHTapHBIE YaCTHIbL.

HeMoHcTpanuu

DotoadekT.



JluHeyaTee CIEKTPhl PasIHIHEIX BEHIECTB.

Hznyuenue gasepa (KBaHTOBOTO I'eHepaTopa).

CHeTYHK HOHM3UPYIONUX H3TYYSHUH.

8. Opomonus Beeaennoit

Crpoenue u pazsurue Beenennoit. Hama 3Be3pnas cucrema — [Tanaxruka. J{pyrue ranaktuku.
beckoneunoctes Bceenennoil. Ilonstue o xocMmonormu. Pacmmpsromasics Beenennas. Mopens
ropsuell Beenennot. Ctpoenue u npoucxoxnerue ['anakTuk.

Opomonus 3Be3f. I'mnoresa npomcxoxkiaeHus Conneynoit cuctemsl. TepMOsAepHBIH CHHTES.
IIpobnema TepmosiepHOW sHepreTHkd. Oueprus ConHug ® 383/, ODBOMIOIMS  3Be3.
Iponcxoxaenue ConHeyHoi cucTeMbl. TeMHas MATSpUs! U TEMHAs SHEPrHs.

JemoncTpanmu

Conneunas cucrema (MOJICIB).

®ororpaduy NIAHET, CAETAHHBIE ¢ KOCMHAYECKUX 30H10B.

Kapra jlynsl u nnaner,

Crpoenue u 3Bosonus BeeaeHHOM.,

Hpumepubie TeMbl pedepaToB (IOKIAT0B), WHAUBUAYAJLHBLIX IPOEKTOB

. Anexcanap I'paropsesnd CToneToB — pycckuil GU3MK.

. Anexcarnp Crenanosuy [Tonmos — pycckuit yuenstii, u3o06peTaTens panuo.
. ANBTepHATHBHAS SHEPreTHKA.

. AKycTiuyecKne cBORCTBA ONYNPOBOJHUKOB.

. Anjpe Mapu AMIiep — OCHOBOIIONOKHUK INCKTPOARHAMIIKH.

. ACHHXPOHHBIH JABUIaTEb.

. AcTtepoussi.

. AcTtpoHOMES HATIUX JHEH.

. Aromuas ¢pusuxa. Msoronsr. [lpumenenue pajuoakTuBHBIX H30TOMOB.
. bBecKOHTaKTHEIE METOBI KOHTPOII TEMIIEPATYPhL

. bunonspHbie TpaH3UCTOPEL.

. bopuc Cemenoruu Sko6u — (pusuk 1 uzobperareins.

. Benyyaiimye oTKpHITHS PUIHKU.

. Buns! sneKTprIecKux paspsaioB. DICKIPUUEcKIe paspaisl Ha CIyxkOe qenoBexa.
. Bimanne nedexron Ha Qusnyeckue CBONCTBA KPUCTAILIOB.

. Bceenennas u remHast matepus.

. lanuneo Ianunelt — ocHOBaTENb TOYHOrO €CTECTBO3HAHYA.

. lonorpadus u ee npumenenue.

. JIBiKeHUE Tea iepeMeHHOM MacCEl.

. Judpaknus B Hammel sKusHm.

. Kupxne KpucTaiibl., _

. 3axors! Kupxroda st a5ekTpudeckoi nemnu.

. 3aKOHBI COXPAHEHHS B MEXAHUKE.

. 3uaueHne OTKpEITH [annmnes.

. Wrope Bacuneepnu KypyaTos — QU3NK, OPrasusaTop aTOMHOM HAYKH H TEXHHUKH.
. Vicaak HeloToH — co3naTens KiaccuuecKon pusmxi.

. Vcrionp308aHME 3IEKTPOIHEPIUY B TPAHCIOPTE.

. Knaccuduxauns 1 xapakTepHCTHKA 37EMEHTAPHBIX YACTHIL,

. KoHCTpyKImOHHaA MPOYHOCTE MaTepyana i €€ CBA3b CO CTPYKTYPOIL.
. KoncTpykuus 1 BUIEL JIasepos.

. KpnoonekTponyka (MAKpO3JIEKTPOHUKA U XONOL).

. JlazeprEIe TEXHONOTHU M X UCIIOIB30BaHHE.

’ Jleonapyio 1a Bunyu — y4eHsit u uzobperarens.



. MaruuTHbie n3MepeHus (PUHIUITEL TOCTPOSHUS IPUGOPOB, CHOCOOL! USMEPEHHUA
MarHUTHOTO MTOTOKA, MATHUTHOM MHIAYKLUHK).

. Maiixn @apageit — co3natens yueHus 00 37eKIPOMarHUTHOM TI01Ie.

. Makxkc [Inanx. ‘

. Metox MEUEHBIX aTOMOB.

. Mero st HabroieHust ¥ PeruCTpaLiyl pagloaKTHBHBIX M3IYYCHMH 1 YacTHIL
. MeTop! OTIpeAEIICHUS IOTHOCTH.

. Muxaui Bacunsesuy JIOMOHOCOB — Y4EHBIH SHLIMKIONESIUCT.

. Monenu atoma. Oneit Pesepdopna.

. MonexynsapHO-KUHETHIeCKas TeOpUst HealbHbIX [a30B.

. Monuns — ra3opsli paspsaj B IPUPOJHEIX YCIOBUSIX.

. Huxona Tecna: sxu3Hb ¥ HeoOp4aliHbIe OTKPEITHA.

. Huxonait KonepHuk — cozjarens reJMOUCHTPUYECKOH CHCTEMEI MUPa.
. Hunee bop — onun u3 coszaateneit COBpeMEHHON (M3HKH.

. O6pacHeHne GOTOCHHTE3A C TOUKY 3peHUs QPU3UKH.

. OnTudeckye ABICHUS B IPUPOIE.

. OTKpHITHE ¥ IPHMEHEHME BEICOKOTEMITEPATYPHON CREPXIPOBOIUMOCTH.
. ITepemeHHBBIA 2JIEKTPHUECKHH TOK M €ro0 IPHMEHEHHUE.

. ITnazma — yeTBepTOE COCTOAHUE BENISCTRA.

. ITnanetsr ConHeYHOM CHCTEMBL.

. [lonynpoBOJHUKOBEIE JATYHKH TEMIIEPATYPEI.

. IIpumenenue KUAKAX KPUCTAJUIOB B MPOMBILILIEHHOCTH,

. [IpumeneHue AAEPHBIX PEAKTOPOB.

. Ipupoga dpeppomarneTuzma.

. ITpo6neMEl 3KOIOrHH, CBA3AHHBIC C HCIIOIb30BAHNEM TEINIOBEIX MALIMH.
. IpousBoAcTBO, Hepenava U UCTIOIBE30BAHNE IEKTPOIHEPTHN.

. Pentrenosckue nyun. Mcropus otkpeitas. [pumenenye.

. PoxxneHne 1 3BOMIOIMS 3BE3 .

. Poss K.O. [IONKOBCKOTO B Pa3BHTHM KOCMOHABTUKH.

. CBeT — dNeKTpOMAarHUTHAS BOJIHA,

. Cepreii ITapnouya Koposes — KOHCTPYKTOP ¥ OPraHU3aTOp MPOM3BOLACTBA PAKETHO-
KOCMHYECKOH TEXHUKH.

. Cunel Tperns.

. CoBpeMeHHas CIyTHUKOBAs CBSI3b.

. Cospemennas Qusnyeckas KapTHHA MUpA.

. CoBpeMeHHbIE CPEeICTBA CBA3M.

. ConHue — MCTOYHHK XXH3HY Ha 3emre.

. Tpancopmaropst.

. Ynerpassyk (nmonxyyeHue, CBOWCTBA, IPUMEHEHHE).

. ®usuyecKue cBOMCTBA aTMOCHEpEL.

. DOTO3IEMEHTHI.

. ®oroaddexrt. [Ipumenenue snenns dorospdexra.

. OpcTesi — OCHOBOIIONONKHHUK HICKTPOMATHETH3MA.

. UepHrie AbIpEL.

. Hlxana siexTpOMarHUTHBIX BOJH.

. DKOJIOTHYECKHE TPOGISME] M BOSMOXHbIE IYTH WX PEHICHHA.

. DIEKTPOHHASA NPOBOAMMOCTE METAILIOB. CBEPXIPOBOAUMOCTE.

. Omuii Xpuctuanosuy JIeHn — pycckuit Gusuk.
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5.2 XapakTepHuCTHKA OCHOBHBIX BHAOB Y4e0HOI1 e TeJIbHOCTH

CTY/IEHTOB

Cozepikanne 00yIeHns

XapaKTEPHCTHKA OCHOBHBIX BUAOB JEATENLHOCTH CTYICHTOB {Ha YPOBHE YUeOHbIX
gelicTauil)

Beerenue

YMeHHs NOCTaHOBKY Lenel esTensHOCTH, IUTAHNPOBAHHS COBCTBEHHOM AeITERbHOCTH
ZJs JOCTHKEHHUS NIOCTABNECHHBIX HENEH, IPEIBHACHHS BO3MOXHEIX PEIYIETATOB ITHX
JEeHCTBHH, OpraHu3aliiy CAMOKOHTPOIA U OIIEHKH [OJIyYeHHEIX PE3YIbTatos.
PazBuTre criocOGHOCTH SCHO ¥ TOYHO M3JAraTh CBOM MLICHH, JOIHYECKH O00CHOBLIBATE
CBOIO TOYKY 3PCHHUSA, BOCTIPHHMMATD ¥ aHATH3UPOBATE MHEHHA COGECENHUKOB,
Np¥3HaBasi NPaBO ZPYroro YesoBeKa HA HHOE MECHUE.

IIponseenenye u3MEPEHHs GU3HIECKHX BEIMUMH W OLEHKA IPAHUIE TIOTPENHOCTEH
H3MEPEHHH.

Hpencrasiierie rpaHribl TOTPEUTHOCTER H3MEPEHUH [IPH TOCTPOCHHM IPadyKOB.
YMeHne BRICKA3LIBATH MHIOTE3B! JULT 00BSICHEH A HaOlr0aeMbIX SABICHHH.

YmMenue Ipeanararh MOACIH SBIEHUH,

Vkazarue rpadun MpEMEHHMOCTH (PUINYECKEX 3aK0HOB, H310XEeHHE OCHOBHBIX
[IOIOKEHUH COBPEMEHHOR HAYIHOR KAPTHHEL MHpa.

TIpusenenne NpRMEPOB BIHAHUS OTKPLITHE B hHU3UKe HA TIPOTPECC B TEXHUKE ¥
TEXHOIOTHH IIPOHIBOACTEA.

HMcnoapsoBanue Marepaera qig norucka WHGOpMAIUE

1. MEXAHWKA

Kunemamuxa

IIpencrapnesue MEXaHHIECKOrO JBIKEHUS TENA YPABHEHUAMH 3aBHCHMOCTH
KOOPAMHAT ¥ HPOCKUKEH CKOPOCTH OT BpeMeHH. [IpencTannenre MeXanHYeCcKoro
JBMKEHHA TeTa rpaduKaMy 3aBHCHMOCTH KOODJHHAT W IPOEKIMeH CKOPOCTH 0T
BpemMend. Onpelenesye KOOPARHAT IPOUASHHONO IYTH, CKOPOCTH U YCKOPERUS TeNa 1o
rpadhuKaM 32BUCEMOCTH KOODAHHAT ¥ TPOSKIMH CKOPOCTH 07 BpeMenH. OIpenenenue
KOOPAHHAT NPOHIEHHOTO IIyTH, CKOPOCTH H YCKOPEHHS TeHa 10 YPaBHCHUAM
32BMCHMOCTH KOOPAKHAT K MPOEKIHHE CKOPOCTH OT BPEMEHH.

Iposenenne cpaBHATENLHOTO aHANM3a PABHOMEPHOIO U PABHOHEPEMEHHOI0 ABHKECHUI.
Vkazanue HCHOMB30BANMS TIOCTYNATENFHOIO M BPALIATEIHOTO JBHAKEHIH B TEXHHUKE.
Tpuo6Gperenne onpITa paboThl B IPYIIE ¢ BLINOIHEHUEM PA3IMUHAIX COIHATHHEIX
pone,

PazpaboTka BO3MOMHON crHCTeMB NEHCTBUH U KOHCTPYKIUH A7 YKCIEPHMEHTATBHOTO
ONPElEIICHHS KHHEMATHYECKIX BEIMYMH.

[pencrapaenue nudopMalEy 0 BUAX JBKKEHHS B BHIE TaOTuim!

3axoner coxpanenus g
Mexanuxe

Ofbacrenue NEMOHCTPALMOHHBIX IKCIIEPHMEHTOB, TIOATREPAIOMIAX 3aKOH HHEPLMH
HMzmepenue maccs tena. Mamepenue cuiibl B3auMOAeHCTRUS TEIL.
Brruncnenne spagenus CHII IO H3BECTHBIM 3HAYEHUSM MACC B3AHMOICHCTBYIOUIAX Tell
H MX YCKOPERMH.
Brryucnenue suaqenuil yCkOpesuil TN 10 H3BECTHBIM 3HAYEHUEM AEHCTBYIOUMX CHIT H
Macc Teln.
CpapHenue CUIbl JeCTBUS ¥ IPOTHBOASHCTBHA.
Hpuvenenue 3aKona BeeMUpPHOro TATOTEeHH S IPK PACYETAX CUM H YCKOPSHIi!
B3aHMOAEHCTBYIOIIUX Tej1.
CpasHenne yCKopeHus cBOGOIHOr0 Nafenns Ha muanetax CONHeYHON CHCTEMB.
Brinenctre B TekcTe yueOHMKa OCHOBHBIX KaTeropuit nayqnoi undopMalm.
[prMenense 3aKk0Ha COXPaHEHHS RMITYIbCA JJis BEIMHCICHHS M3MEHEHHIT cxopocTei
TEJl BPH BX B3aUMOACHCTBUSX.

Hsmepense paBoThl CHII M H3MEHEHHE KHHETHYECKOH SHepruy Tena.

Mexanuvecrkue ronebanus

Mcenenosanve 3aBHCHMOCTH TICPHOJA KOMEGAHUY MaTeMATHIECKOrO MASTHHKA OT €ro
JUTMHBL, MaCCHl 1 aMILIUTY &bl Kosiebanuit. Mccnenopanue 3aBHCHMOCTH IEPHOIA
KoNeOaHuH Ipy3a Ha APYKHUHE OT ET0 MACCHL M KECTKOCTH Py XuHbL. BEHCHeHHE
Iepuoja KONeOaHHH MATEMATHYECKOTO MASTHHKA (10 H3BECTHOMY 3HAYSHUIO €r0 JIHHEL
Brruncnesne neproa xoneGanuil rpysa Ha NPYXHHE 110 H3BECTHLIM 3HAYSHHAM €0
MACCB M 3XECTKOCTH HPY)XHHS!. BrpaboTka HaBEIKOB BOCIPUHUMATE, AHATH3HDOBATE,
nepepabaThiBaTh # IPEABABIATE ¥HGOPMALHIO B COOTBETCTRBHY C NOCTABICH HLIMH
3aavamMu. HpHBC}IEHHE OpUMEepPOB aBTOKONME0ATENLHEIX MCXaHHRYECKUX CHUCTEM.
Ilposenerue xaaccuduxalmy koneGaHni

Ynpyeue gonnv

M3mepeHnne [uiMHbL 3BYKOBOH BONEE! 10 Pe3yAbTaTaM HabMoeH i HHTephepeHIHH
3BYKOBBIX BOJH, Habimonenne u o0racHenue ABNeHu HHTep(epeinn ¥ AbpaKuHy
MEXaHMYEeCKHX BOJH. IIpencTapnenye oGacTell IPUMEHERNSA yIBTPA3BYKa H
TEPCTICKTUBEL 10 UCIOL30BAHK B PASIUYHBIX 0ONACTAX HAYKH, TEXHHKH, B MEAUIIHHE,
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Usnoxenne CYTH DKOJIOTHYIECKUX HpO5H€M, CBA33HHEIX ¢ BO3AEHCTBHEM 3BYKOBBIX BOJH
Ha OpraHu3M HCJIOBLKA

2. OCHOBbI MOJIEKVJISIPHON $U3UKY M TEPMOIMTHAMUKH

Ocnogur MOTEKYASPHOU
KUHemuyecKoti meopuu.
Hoeanvnoili 2a3

BEInoHEHNE SKCIEPHMEHTOB, CIIyKAIKX U 000CHOBAHHAA MOJIEKYISPHO-
xupeTHYeckoit reopun (MKT).

Pemrenue 3a1a4 ¢ HPUMEHEHHEM OCHOBHOTO YPaBHEHMS MOJIEKYAIPHO-KIMHETHIECKO ]
TEOPHH ra30s.

Onpenenenne napaMeTPOB BEIIECTRA B Ta3000pa3HoOM COCTOSHHH HA OCHOBAHKY
YPaBHEHUS COCTOSHUS HICATBHOrO Iasa.

Onpenenenue MapaMeTpoOB BELIECTBA B ra3000Pa3HOM COCTOSHAN ¥ NPORCXOAAITHX
TIPOIECCOB 10 rpadiukaM 3asucumocta p (T),

V{D,p (V)

OxcnepumMenTansHoe neeneaorague sapucumoctd p (T), V (T), p (V). Hpeacrasnense B
BUAE IpadiKOB M30OXOPHOIO, U300apPHOTO H HIOTEPMHYECKOTO TIPOLIECCOB.
Boiysciaenue cpennell KuaeTHIecKol SHEPIuy TEMIOBOrO IBHXECHAS MOACKYIT IO
¥3BECTHOH TeMneparype BEIEecTsa.

Brickaspiganie runotes A1 o6bsICHEHIA HAOMIONACMBIX SBIEHUN. YKa3aHUE TPaBKI
TIPEMEHHMOCTH MOJEIH « MACANLHBIA ra3» u 3axonor MKT

OcrHoesl mepmOOUHAMURY

HsMmepenue xOMHUeCTBa TEIUIOTH! B IIPOLECCAX Tennonepeaaun, Pacyer KoludecTsa
TEILIOTEI, HEOOXORHMOTO Ul OCYLIECTBIEH S 3a1aHHOr0 IIPONECCa ¢ TeINoNIepeaateH.
Pacuer usMeHenus BHyTpesHell SHepruy Ten, paboThl K TEPENaHHOrC KOIHYIECTB
TENMOTH! ¢ UCTIONB30BAHUEM [IEPBOrO 3aK0HA TEPMOAUHAMHKH,

Pacger paboThl, COBEpPITEHHOMN ra3soM, 1o rpadHKy 3aBHCHMOCTH p (V).

Berancnenne paboTsl ra3a, COBEPIICHHOMN TPH HAMEHEHAH COCTOAHUA JIO 3aMKHYTOMY
unkny. Beruucnenue KITJ opu cosepiuenys ra3oM paboTsl B IPOLECCAX H3MEHCHNS
COCTOSHHSA 10 3AMKHYTOMY LHKAY. OOBACHEHHE NIPULUKIIOB AEHCTBUS TEMIOBBIX
mamyH. JeMOHCTpass pomd Gu3sKy B CO3AAHHE M COBEPIISHCTBOBAHHM TEILIOBBIX
ABUTATENEH,

Hsnosxerue cyTH IKONOTHIECKUX MpoGienM, 06YCIOBIERHBIX PadOTOM TEIIOBbIX
ABUTATENEH ¥ NPEJUIOMKEHUS Iy TH HX PeIcHis. YKa3auue Ipanyl] IPHMEHAMOCTH
3aKOHOB TEPMOAMHAMHKH. YMEHNE BECTH JHANIOT, BLICIYINHBATL MHEHHE OTTIOHEHTA,
Y4aCTBOBATh B AUCKYCCHH, OTKPHITO BEIPAXKATh H OTCTARBATH CBOK) TOUKY 3PEHHS.
VYkazanue y4eGHBIX AHCIHIIIMH, IPH U3YYEHHH KOTOPHIX HOHOMB3YIOT yHebHslit
marepuan «OCHOBB! TEPMOAHHAMHKUY

Ceoticmea napos, xcudko-
cmetl, meepovix men

HsMmepenne BraxHOCTH BO3MYXA.

Pacuer xonudYecTsBa TEMIOTH, HEOOXOMMMOTO I/ OCYHIECTBICHHA HpOTEcca TEpexoza
BELIECTBA H3 OMHOIO arPeraTHOr0 COCTOSHIS B JPYTOE.

DKCIEPUMEHTANLHOE
APAMEPOB KAHMJUIAPHEIX ABACHHHN B OBITY, IPUPOE, TEXHHKE.

Hcenenosanue Mexanuieckux CBOHCTE TBEpRBIX Tedt, [IpumMenenue QUSHISCKUX TOHITHE
U 33KOHOB B yueOHOM Mateprale podhecCHOHATLHOTO XapaKkTepa.

HCCHENOBAHME TENOBHX CBOHCTB  BEHIECTBA, HpHBeﬂ;CHHe

Henonbsosanne UnTepuera a1 noucka MHGOPMaLUK 0 pa3paboTKax ¥ HPHMEHEHHAX
COBPEMEHHDIX TREPREIX U aMOP(HBIX MATEPHAJIOB ‘

3. DJIEKTPOJIMHAMMKA

Buaexmpocmamura

Brruncnenue Cun 83aHMOACHCTBUSA TOYCIHBIX SIEKTPHUECKIX 3aPAIOB.

Brraucnenne HanpmKeHHOCTH 3JIEKTPHAUECKOTO TIONS OHOTO M HECKOIBKHMX TOYSYHBIX
NEKTPHUCCKUX 3aPsi/I0B. BEUHCIEHNE NOTEHITHAIIA 3IEKTPUECKOTO MO/ ONHOIO H
HECKOMBKHX TOYCYHBIX JNCKTPHIECKIX 3apsaoB. MsMeperHe pasHOCTH TOTEHLIHAIOB.
Hsmepenne sHepruy sneKTpiHIeckoro o 3apsnkeHHOTO KOHZEHCATOPA.

BEIMHCICHIE SHEPTHH 3JEKTPHYCCKOTO IOJIH 3ADSKEHHONO KOHAEHCATOpa.
PazpaGoTxa nnama u BO3MOKHOM CXEME! AeHCTBIH SKCTIEPUMEHTANBHOrO OIIpeneNeH st
JJICKTPOEMKOCTH KOHIEHCATOPA H THIIICKTPHYECKON IPOHKIAEMOCTH BEIiECTRA.
Iposenenue CpaBEUTENBHOTO AHAIN3A IPABUTAIMOHHOIO U SMEKTPOCTATHYECKOIO
noxei

Hocmosuneiii mox

HsmepeHie MOIHOCTH 3MeKTprdeckoro Toka. Mameperue DJIC 1 BHYTpeH ero
COIPOTHB/ICHHUS HCTOYHHKA TOKA.

BLImosmienne pacueTos CHNbl TOKA ¥ HANIPSXEHYH Ha Y4acTKax JTIEKTPHUESCKUX LEHIEH.
OO0nicrense Ha IPHMEPE JTEKTPHYECKON IIEMH ¢ ABYMs! HCTOYHHKAMHE TOK2 (BHC), B
KaKoM Cry4ae HCTOYHMK 3NEKTPHIECKOH SHEPTUY paBoTasT B pexxHMe reseparopa, a B Ka-
KOM — B PEXHMe [oTpebHTens,

Onexmpuyeckuii mox ¢
PAITUUHBIX Cpedax

OO0BACHEHNE NPHPOIB! NICKTPHHYECKOTO TOKA B MeTajUIax, 3FEKTPoNUTax, razax,
BaKyyMme U NOXYyNPOBOAHAKAX. DNeKTposu3, 3axousl Papanes. [IpuMenenne
2JIEXTPONIH3E B TCXHUKE. BHABI razoBsix paspanos. ITogsaTHe 0 miazmMe.
CBolicTBa 1 IPUMEHEHHE DIIEKTPORHLIX IIYUKOB. DITEKTPHUECKHIL TOK B
nonynpoBofEkKax. CobCThennas NpOBOIHMOCTS TIOYIPOBOIHEKOB,
TTonynpoBoHHKOBEIE IPUGODEL,
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IIposenenye CpaBHUTENBHOIO AHATH3A HOIYIPOBOAHUKOBLIX THOKOB ¥ TPHOMOB.
Hcnonssopanue MHTEpHETA JUTs [OHCKA HHGOPMALHH O NIEPCISKTHBAX PAIBHTHS
HOJIYTIPOBOLHHKOBOH TEXHUKH.

YeTaHorka NIpUYHHHO-CHEJCTBEHHBIX CBAZCH

Muaznummuwvie senenus

H3mepenue MEIYKIHH MArHHTHOTO O, BruncneHue CHit, AeiCTRYIOMNX Ha
HIPOBOJHUK € TOKOM B MATHHUTHOM [OfE.

Brruucsaenne cuil, AHCTBYIOMEX Ha 3MEKTPHYSCKIH 3apsit, ABIKYIUHUICS B MATHHTHOM
HoJe.

Hccnenopanue SBneHui SNEKTPOMATHATHON WHAYKIMHE, CAMOHHRY KIHH.

BLivHC/ICHHE SHEPTHY MArHUTHOTO TIOJIS.

OO0BsCHEHHE IPHHIIKTA ACHCTBIS 3NEKTPOABUIATENA.

OOBsicHenHe NPUHIUIA AeHCTBHS TeHePaTopa 3AEKTPHIECKOTO TOKA i
IAEKTPOM3MEPUTENEHEIX TPrGopoB. OFBsICHeHUe NPHHIMNA AeHCTBIAS Macc-
criekTporpada, yexoputeneil 3apsxeHssIx yacrul, OGbiICHEHNE POJIM MarHUTHOLO 1054
3eMIH B %M34H PACTCHMH, XUBOTHBIX, YEHOBEKA.

IIpuBenenne APUMEPOB TPAKTHYESCKOTO IPHMEHEHHS H3YYEHHBIX ABIeHHH, 3aKOHOB,
npubopoB, YCTPOHCTE,

[IpoBeeHNe CPaBHUTENBHOTO AHANH3a CBOHCTE SAEKTPOCTATHIECKOTO, MATHHTHOIO U
BHXPEBOT'Q AESKTPUUECKHX, 10J1eH,

O6npacHense 1a npuMepe MarsNTHBLX SBICHHH, I0YeMy (BU3HKY MOXEO PACCMATPHBATE
KEK METRIMCHHINHEY

4. KOJIEBAHIST Y BOJIHBI

Snexmpomazrumnyie
xonebanus

Habmozxenne oCLUIIOrpaMM TapPMORMYECKHX KOeOa M CHITEl TOKA B [[EMH.
HzMeperne 3MeKTpOEMKOCTH KOHACHCATOPa. M3Mepene HHIYKTHBHOCTh KaTyIIKH,
Hcenenosanue SBICHAS DIIEKTPHYECKOTO PE3OHAHCA B IIOCIEROBATENBHOM LSIH.

Hposenenne apanoruy MexAy GH3HYIECKHMMH BeMYHHAMH, XapaKTEPH3YIOMIHMHU

MCXAHHYECKYIO U ITEKTPOMATHUTHYIO KOMeGaresbHbIe CHCTEMEL.

Pacuer 3HayeHn CHIIB TOKA ¥ HAIPSDKEHUS! HA JJIEMEHTaX [elH NePEMEHEOTO TOKa,
Hccenenosanpe npuaimna geficrsus tpaHedopmaropa. Hecnenosanue NpuHimAna
JeHCTBHSA TeHepaTopa MepeMeHHore Toka. Menonssosanue MuTepHera Ans noucka
HHPOPMAIMH O COBPEMEHHbIX CIIOCOBAX TIEPEAAHH HIEKTPOSHEPTHH

OnexmpomazHummuie
8ONIHb

OcymiecTsNeHye  paguonepesadst #  pajHonpHeMa.  VICCIENOBaHHE  CBOKCTB
BJIEKTPOMATHHTHBIX BOMH ¢ HOMOIIbIO MOGHIBHOTO TesnedoHa.
PaspuTHE (EHHOCTHOTO OTHOMICHHSA K M3YYAEMBIM HA YPOKAX (DHIUKHA 06BEKTAM H
OCBaHBaEMBIM BHAAM JesTeNsRocTh. OObACHeH e IPHHEHIHANBHOTO PA3TAYUS
HPUPOIB! YAPYTHX ¥ 3NEKTPOMArHHTHBIX BOJH. V3I0KeHHe CYTH SKOJIOIHIECKIX
npobieM, CBA3AKHBIX € 3AEKTPOMATHHTHEIMY KONEOAHHIMH H BOHAMH,
OfbscHenne POy 3NEKTPOMATHHTHBIX BOJIH B COBPEMEHHBIX HCCIENOBAHMAK
Beenennoit

5. OIITUKA

Ipupoda ceema

TIpumenenvie Ha NPaKTHKE 3aKOHOB OTPAXKEHHA H IPEIOMICHHS CBETA [IPU pCUIERUYT
38184, ;

OunpenencHne COEKTPANEHEIX MPAHHI YYBCTBHTEABHOCTH YSI0BEUECKOrO Ia3a.
YmMenne CTPOUTS u300paxkenus HPeIMeToB, apaemale THH3AMH. PacyeT paccTOSHAS OT
TIHH3BI 10 H300PAKEHUS IPSAMETA.

Pacuer ONTHYECKOM CHABI IUH3EL.

Hsmepenue GoKyCHOrO pacCTOSHUS THH3ML.

HcnsiTanne Mogened MUKPOCKOIIa ¥ TCIECKONa

Bonnosuvie ceoticmsa
ceema

Habmonenue ssaeHus HHTEpdhEPEHIRHE SNeXTPOMATIHTHEIX BOAH, Halbmoenye
ABNCHAA TU(PPAKINH SNEKTPOMATHATHSIX BONH. Halmoenue SBIeHys moIgpU3aun
3ACKTPOMATHUTHEIX BOMM. M3MeEpeHHe NAMHEI CBETOBOM BOJMEI IO PE3YALTATAM
HalmoAeHNs ABIeHHs uHTepdepenuun. Habmonenue spnesus 1udpakily cBeTa.
HaGmiofenue sprenHs NONAPHIALNH M IHCIEPCHH cBeTa, ITOMCK pasnudmil # CXOACTEA
MEXCY TUPPAKHHOHHBIM Y NUCHEPCHONEBIM CIIEKTPAMH.

HpuBesenne TPEMEPOB HOABICHES B IPHPOJIE H HCIOMB30BALHMS B TEXHHKE SBICHAI
uHTepQepEHIIE, UG PAKIHH, NOIPUBAHE i THCIEPCHH CBETA. Hepeuncnenne
METO/IOR HOZHAHMA, KOTOPEIE HCHONB30BAHEL IPH HIYUCHHHM YKA3AHHBIX ABIEH ]

6. OCHOBEI CIIEUMAJTFHOA TEOPHS OTHOCUTERBHOCTH

OcHosel cneyuansHot
meopuu
OMHOCUMENbHOCTNY

OObbacHeHNE 3HaYHMOCTH ONBITa MafKkenbcona ~Mopan. POpPMYTHPOBaHHE NOCTYIATOB.
Obpacnenne adderta samenenus ppeMesn. Pacaer SHCPIHH IOKOS MMIYNbCa, SHEPTHH
cBoGOAHOH  wacTuHBl, BmpaboTka  HABBIKOB  BOCIpPHHHMATE, AHATH3UPOBATE,
fepepalaTrhiBaTs M NPEHBABNSTS HHGOPMALHIO B COOTBOTCTBHH C NOCTABICHHBIMH
3a1a9aMH,
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7. DJIEMEHTBI KBAHTOBOW ®U3IMKU

Keanmosas onmuxa

HaGnionenne Goroanexrprueckoro »ddexra. Obvscaenve sakomon Crojerosz Ha
OCHOBE KBAHTOBBIX npe;[crasneﬂm‘?x.
Pacuer MakcuManbgOH KHHETHUECKOH SHEPTHN 3IEKTPOHOB HPH GOTOSIEKTPHYECKOM
shdexre.
Onpepencune paboThl BBIXOXA 3MEKTPOHA N0 rpaduKy 3aBUCHMOCTH MAKCHMAibHOH
KHHETHYECKOH 2Hepruy (JOTOINEKTPOHOB OT HacTOTHl cBeTa. M3sMepenue paboTh BEIXOAA
MEKTPOHA.
llepeyncaenre npHOOPOB YCTAHOBKM, B KOTOPHIX NPHUMEHSETCS Oe3- HHEPIHOHHOCTE
doroaddexra.
O6bacrenNE KOPNYCKYIAPHO-BOJHOBOIO AYAIusMa cBOMCTE $oTonos. OGbACHERHE POIH
KBAHTOBOH ONTHKH B Pa3BRTHH COBPEMEHHOH pusHKY

Quzura amoma

Habmroienue auHeRuaTsiX CIIEKTPOR.
Pacuet 4acTOTEL ¥ ANUHSI BONHE! MCITYCKAEMOTO CBETA LIPK IIEpeXofie aT0Ma BOAOPOIa
M3 OJHOTO CTALMOHAPHOTO COCTOSMHMUA B Apyroe. OOBACHEHUE HPOHCXOKICHS
JIHHEHYATOrO CHEKTPa 3TOMA BOZOPOIA H PasHyMs IHHCHUATBIX CHEKTPOB PA3THIHBIX
razoB. MceeoBanue JIHHeHIaToro CreKTpa.
HMcenenosanue BpUANENS paboTsl MEOMHHECHEeHTHOH tamnbl. Habmonenye 1
ofbAcHenKe NPHHIANA NeicTRHS asepa. [IpHBefeH e IPUMEPOR HCIOMB30BAHMA
Ja3epa B COBPEMEHHOH HayKe M TEeXHUKE,
HWcnonszopanue MHTepHeTa Om% NoHCKa MHPOPMALMHE O HEPCIEKTHBAX TIPHMEHECHMS
nasepa BprMcACHAE RAMHBL BONHBI J¢ DBpOMIS YACTHIL C H3BECTHHIM 3HAYEHUEM
HMITYBCA.

Duzuxa amomHozo 20pa

Habnrozenye Tpexos amsha-uactri B kamepe Buiscona. PerHcTpHpOBAREE AAEPHBIX
u3nydenuH ¢ momouIsio cueryuka I eifrepa.
Pacuer JHEPriuM CBA3H ATOMHBIX JAEp. ‘
Onpenenenne 3apsaia H MaCCOBOrO YHCIIA ATOMHOTO A1pa, BOSHHKAIOMIETO B PE3YIBTATE
PaAMOAKTHBHOTO pacnaja.
Beraucnenve snepruy, 0CBOOOKIRIOUIEHCH TIPH PAKOAKTHEHOM PACIAIE.
Onpezenenne IPOAYKTOB sLepHOR peakimy. c
Briuncnenze sneprun, 0cBoGOXAAIOLEHCS HPU AAEPHBIX peakasx. [ToHnManue
TPEUMYIIECTR ¥ HEIOCTATKOB UCNOMB30BAKMS ATOMHOM SHEPriy ¥ HOHHUBHPYIOILHX
U3IYYCHHHN B IPOMBILIIEHHOCTH, MEIUIHHE.
Wsnomenne CYTH DKOJOTHYECKHX NpoGrieM, CBASAHHEIX ¢ GHONOTMYECKHM AEHCTBHEM
PAIHOAKTHBHBIX M3YYEHHIH,
TipoBezeHue xnaccH(PUKALMNY HIEMEHTAPHEIX YACTHI( 1O HX DH3HYECKIM
XapakTepucTHKaM (Macce, 3apsy, BPeMEHH HH3HH, CIIMHY X T.0,).
[ToxsMaHne HEHHOCTEH HAYYHOrO NIO3HAHKA MUP2a He BOOBIIE JUIS YelI0BEeYecTRa B
LeNOM, & IS KakJOro 00yJaloierocs MMYHO, EHHOCTEH OBAAICHHS METOIOM
HAy4YHOro MO3HAHMA JUTA JOCTHKEHUS yoiexa B o0OM BUAE MIPAKTHIECKOR
AeATenbHOCTH. ITpencranienue o Xapakrepe YeThLIpeX TUIIOR (yHAaMEHTaIBHBIX
B3aUMOJEHCTBIE IIEMEHTAPHBIX YACTHY B BUAE TaBIHIBL

8. OBOJIOLIMS BCEJIEHHOM

Cmpoenue u pazeumue
Beenernoii

Habmonenne 3a 38e3namu, JIy=Hol U IAHETAMY B TEIECKOIL Habnmopenue comHedaHsx
TSR C MOMOLILK) TENECKOTA H COJIHEUHOTO DKPaHa.

Hcnonbzopanue MuTepHeTa A norucka H306paxeHni KOCMUYECKUX OBBEKTOB 1
undopmanun 06 ux ocobennoctax OBcyxICHUS BOIMOWKHBIX CI{EHAPDHUEB BOTIOLMH
Bceenennolt. Henonssosanue Uureprera ans noucka coBpeMeHHOH uadopMalny o
paseuTH# Beenennol. Onenka nHGOPMAUKH ¢ ITO3HIHE €€ CBOKCTR! JOCTOBEPHOCTH,
OOGBEKTHBHOCTH, NIOAHOTE, aKTYATEHOCTH ¥ T. 1.

Temuast marepus 1 TeMHas JHEPTHA.
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6. VYAEBHO-METOAMYECKOE M MATEPUAJIBHO-TEXHHYECKOE
OBECIIEYEHUE PABOYEIl IPOI'PAMMBI YUEBHOI
JIACTIATUTAHBI

6.1 MarepnaasHo-TeXHHUYECKOe o0ecnedeHne
JabGoparopus Ne215 ¢pusuxu
Cronel yaeOHpie-15 mT
Crynes yaeaugeckue — 30 mr
PaBouee mecTo npenogasarens
Hocka paTepakTHREAs
Vyebnas MenoBas Iocka
IlepconanbrBll KOMIBIOTEP (HOYTOYK)
BuzeomnpoexTtop
Ha6op mpubopos 1 00opynoBanMs st BHIIOIHEHHA TabopaTOpHBIX paboT o Kypey GH3HKA
ndopmanimOHHbIe CTEHIBL:
MudopMarmoHHbIE CTEHA cO cMeHHOM HHbOpMaTHell N0 AUCHUILIHHE

6.2 Yyebno-meroanueckoe oGecnedenne
B cocraB y4e6HO-METOIMYESCKOTO OOecIIedeH s IporpaMmbl yaeOHoM auctmtnasl Ousuka,
BXOIAT:
* KOMIINEKT TEXHUIECKOH NOKYMEHTAKH, B TOM YHCHIC NACOpTa Ha CPECTBA 00 yJIeHus,
HHCTPYKIMHK IO UX HCIIOIH30BAHMIO H TEXHUKE (e30MacHOCTY;
* OubnuoTeuHsIt HOHI.
B 6ubmoreunsiii Gonx BxoaaT yueGHuky, yaeGHO-MeToAMYecKHe KomimiekTsl (YMK),
obecreunBarolie OCBOCHHE yueOHOH qucrunannsl OU3nKa, peKOMEHIOBAHHEIC HTH
JAOTIYIICHHBIC JJIA MCIOJIB30BaHMs B IPOQECCHOBATBHBIX 00pa3zoBaTeIbHEIX OpraHu3alisx,
peamu3yomux obpazoBaTeNpHyI0 IPOrpaMMy cpeiHero obmero o6pasoBanns B Ipenenax
ocsoenns OIIOIT CIIO ma 6a3e ocHOBHOrO 001IeT0 00pa3oBaAHMS.

PEKOMEHJIYEMASI IUTEPATYPA
Hasg crynenros

OcHopnas:
1. imurprena B. ®©. Guzuxa mist npodeccril 1 CHenHansHoCTeR TeXHAYECKOro Ipohus:
y4eOHMK JU1d 06pa3oBaTelbHEIX YIPSKICHHH cpel. npod. 00pazoBaHud. — M.: H3qaTeTbeKuil
neHTp «Axamemmsy, 2017. - 448c¢.
AMEKTPOHHbIH pecype  http://www.academia-moscow.ru/reader/?7id=94501
2. lvutpuesa B. ©. Gusuka i npodeccuii i creruanbHocTel TEXHIIECKOro Ipodms:
JTabopaTopHbIH IpakTHKYM. — M.: W3HaTensCKui ueHTp «AxageMusay, 2017. - 160c.
Hoooauureasuas:
1. Poqmonos B.H. yue6Groe mocobue mmst CIIO-2-e u3z. ucnp. u gom.-M.: uzparenseTso IOpaiit,
2017.-295¢.-Cepua: Ilpodeccronansaoe obpasosanme
3JIEKTPOHHBIH pecype  https://biblio-online.ru/viewer/62FAS6E5-C6CA-469C-9261-
764FB46F5976#page/1
2. XKnanos JL.C. JKmarmos T'JI. OU3UKA s cpenux CreIHaibHEX yaeOHBIX 3aBEJICHII:
Vuebank.~-M.: Anesanc, 2014.- 512¢.

s mpenogasareneit
Koncrurynus Poccmiickoit denepanun (IpUHATa BCEHAPOTHBIM [OJTOCOBAHMEM 12.12.1993) (c
YHYETOM TONPABOK, BHECCHHBIX (peNeparbHEIMI KOHCTHTYHOHHEIMY 3aKoHamu P® o morpaBkax
k Korcturymnn PO or 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-DK3) // C3 PO, — 2009. —
Ne 4, — Cr. 445.
Genepanpusiit 3axon ot 29.12. 2012 Ne 273-®3 (B pex. demepanbHbx 3aKkou0s oT 07.05.2013 Ne
99-@3, ot 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, or 23.07.2013 Ne 203-®3, or
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25.11.2013 Ne 317-@3, o1 03.02.2014 Ne 11-@3, or 03.02.2014 Ne 15-®3, o1 05.05.2014 Ne 84-
@3, o1 27.05.2014 No 135-@3, ot 04.06.2014 Neo 148-D3, ¢ u3m., BHeceHHEIME DefiepambHbM
3ak0HOM 0T 04.06.2014 Ne 145-03) «OG6 o6pasoparuu B Poceniickoit Qexeparpmy.

IIpuxas MunncrepcrBa ofpasosanus m Hayku PO «O6 yreepxnenur depepaibHOrO
rOCYZapCTBEHHOIO 00pa30BaTeNbHOTO CTaHAapTa CpeXHero (IOJHOro) odmiero oOpa3oBaHMSY
(sapeructpuposas B Musrocre PO 07.06.2012 Ne 24480).

Ipuxaz Munobprayku Poccum ot 29.12.2014 Ne 1645 «O BHecemmu wmsmenenuit B Ilpukas
Munucrepersa obpasoBarus ¥ Hayku Poccmiickoit @enepanmum ot 17.05.2012 Ne 413 “06
YTBEPKJEHHE (elepallbHOTO TOCYZApCTBEHHOTO 00pa30BaTeNbHOTO CTaHjAapTa  CPEmHero
(momnuoT0) 00mEro 0bpazoBanus™ .

ITucemo JlemapraMeHTa rOCyAapCTBEHHOM MOTMHMTUKE B cepe MOATOTOBKE pabouux KaipoB X
A0 Munobpraykn Poccmm ot 17.03.2015 Ne 06-259 «PexkoMeHZAIMH 10 Oprasyu3alHy
TOIy9eHNs CPpeaHero obmero o6pa3oBaHus B IPEIeiTaX OCBOCHUS 00pa30BaTeNbHbIX IPOrpaMmM
CpenHero npodeccroHanbHOro 06pazoBaHist Ha Gase OCHOBHOIO 00Iero o6pasoBaHus ¢ YIETOM
TpeboBanuil (QenepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB M IONyJdaeMOi
HPOQECCHH MK CIIUATBEHOCTH CPEIHEr0 TPOGECCHOHATLHOTO 06Pa30BaAHIIY.

Depepanbubii 3akoH o1 10.01.2002 Ne 7-03 «O6 oxpade okpyxawomel cpems» (B pen. oT
25.06.2012, ¢c u3m.

6.3 Hadopmannonnoe odecrreuenue
www.fcior.eduru (PenepansHbIi TEHTP HEPOPMAIOHHO-06Pa30BATEIHHEIX PECYPCOB).
www.dic.academik.ru  (Axanemux. CIoBapy ¥ SHIHKIIONE V).
www.booksgid.com ( Snexrponnas 6ubanoTeKA).
www.giobalteka.ru (I'nobantexa. I'moGanenast 6ubHoTeKa HAYIHBIX PECYPCOB).
www.st-books.ru (JIyumas yuebuas nureparypa).
www.scool.edu.ru (Poccuiickuit 06pasoBaTenbhbiii HopTaL JJOCTYITHOCTD, KAYECTRO,
3} eKTHBHOCTE).
www.ruw/book (Onexrponnas Gubnroreunas cucrema).
www.allend.rw/edu/phys.htm (O6pasosarenbusie pecypest MatepreTa — Ousnka).
www.school-collection.edu.ru (Enunas xosuiexmust nudpossix 06pa3oBaTenbHBIX PECYPCOB).
https/fiz.1september.ru  (yaebmo-meromuyeckas razera Gusuxa). www.colledge.ru/fizika
(Tloarotosxa x ET'D).
www.kvant.mceme.ru (Hay9HO-IOMYISPHBI QH3HKO-MaTeMaTHIecKuH KypHan «KBanT).

Bm{eomaTepnaﬂm II0 JMCHHAIIHHE,

- «DIEKTPOHHBIE ypoKu M TecThl: PaGoTa. Momsocts, Dueprus. I'paprranus. 3axkou
COXpaHEHHUS SHEPTHH Y

- «DJEKTPOHHBIE YPOKH U TecThl: MOTeKyIspHas CTPYKTypa MaTepuu. BayTpeHHss
JHEPTHUAN.

- «DJIEKTPOHHEBIE YPOKH M TECTHI: DIleKTpudeckui Tok. Ilonyuerne u nepenadya
JIEKTPOIHEPTHIY.

- «DNEKTPOHHEIE YPOKH H TECTHL DIEKTPHYECKUE IO Marauible mosy.

- «DJNEKTPOHHBIC YPOKY H TECTH!: 3eMIISl H €6 MECTO BO BeeleHHoi. DieMeHTH aTOMHOM
1232095 0N

- «®u3pka MynbTHMEIHMEBIH Kypey»
- «OTkpeiTas dusuka Yacts 1 u 2»
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7. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMA JUCITATLINHBL

OueHka KadecTBa OCBOEHUS CTYNeHTaMH Y4eGHOW UCIMIUIMEE] OCYUIECTBILETCS B
IpoLecce TeKYINEro KOHTPOS YCUEBaeMOCTH U IIPOMEXKYTOYHOM aTTeCTAlUH CTYAEHTOB.
Texymmii KORTPONIB YCHEBAEMOCTH CTYICHTOB IPOBOJHTCS 10 BCEM BHIAM AYAUTOPHOU U
BHEAYIUTOPHOW CaMOCTOSTCIBHON pabOTHl CTYAEHTOB HA OCHOBE pa3paboTaHHbIX
npenojaBaTeieM OLEHOYHBIX MATEepPHANOB, a4 TAaKKe B COOTBETCTBUH C IpaduKoM

BHYTPEHHETO0  KOHTPOJL.  Texymwmél  KOHTPOIH

YCIICBACMOCTH

OCYIHECTBIACTCH

IPENOJaBaTeNieM 3a cdeT ydeOHOrO BpEMEHHM, OTBEICHHOIO Ha OCBOeHHe yueOHOit
JWICHIAUJIMHEL KaK TPAIHUHMOHHBIMM, TaK H HWHHOBAUMOHHBIMFA METOJAMH, BKIIOUYAs

KOMHIBIOTCPHEBIC TCXHOJIOIHH,

[TpomeKyTOIHAsA ATTECTANHS OLECHUBAET PE3YNBTATH YaeGHOM AeATeNEHOCTH CTYAEHTA 32
cemectp. Bo BTOpoM cemecTpe HPOMEKYTOYHAs aTTCCTAl(Ms MPOBOAMTCS B (HopMe
3K3aMCHA M OLICHUBAET PE3YNbTaThl y4eOHOHN [MesTebHOCTH CTYHEHTA 1O BCell yueGHOM

JUCHUIIIIMHE.

®opmMbl ¥ METOABl KOHTPONS ¥ OIEHKH PE3YNLTATOB OOy9eHHs NODKHEI IO3BOJITH
IIPOBEPSATE ¥ CTY/ICHTOB KA4ECTBO OCBOCHHUS COACPKAHMS 00y ICHHS.

Pe3ynbTaThl 00y4yeHus
(OCBO@HHbLIEe YMeHUsl, yCBOEHHbIe 3HaHus)

- ®opmMb! U MeTOAbI
KOHTPOSISA U OLI€HKU
pe3ynbTaToB O0y4EeHUA

OcBoenme  comepxauus  yuebHOM  jmcnmmmesl  Ousuka
ofecrieyuBaeT JOCTIOKEHHE CTYLCHTAMM CIEHYIOIIHIX Pe3yIbTaToB:
- (opMupoBaHHe NPENCTABICH I O POIH B MecTe QM3NKHA B
COBPEMCHHOM Hay4HOM KapTHHE MHpPa; NOHUMAHHE (DHIHUECKON
cymuoct HabmonaeMsix Bo BeeneHHO sBienuit, poim Gu3nKy B
(opmmpoBarm; Kpyrosopa H (GDYHKIHOHATIBHOH TIDAMOTHOCTH
YEJIOBEKA ISl peIIeHUs PaKTHYeCKUX 3304,

- BIIAJICHUE OCHOBOTIOJIATAIONIUMA Gu3HIECKAMHI
IOHATHAMH,  3aKOHOMEDHOCTAMHM, 3aKOHAMH W TEOPHIMHU;
YBCPCHHOE  HCTIOJB30BaHME  (QUIMYICCKOW  TEPMUHOJOIME H
CHMBOJIMKH;

- BIAJICHHC OCHOBHBIMH METOJAMM HAYYHOrO IIO3HAHMI,
UCHOJIB3YeMBIMH B (QH3uKe:  HabOZEHWEM,  OIHCAHHeEM,
U3MEPEHHUEM, SKCIECPHMEHTOM;

- YMeHHus 00pabaThBaTh Pe3yIIbTAThI u3MepeHui,

O0OHAPYKHBATh 3aBHCHMOCTD MeXIy (GU3NYECKUMH BeIHIHHAMHE,
OOBACHATD NOJTYYCHHBIC PE3YIBTATE] U CTATh BEIBOIEL,

- popMuUpOBaHNE yMEHHS peluarh GUIMYecKHe 3aJa9u,

- popMupoBaHre YMEHHS TPUMEHATH IIOTYYCHHBIC 3HAHMS
It OOBSICHEHMS YCHOBHH IIPOTCKAHWA (GH3MICCKHX SBICHHH B
npupojie, npodeccmomansHOM chepe W Wi IpHHATHSA
[IPaKTUYSCKUX PEINCHUN B HOBCEHEBHOM XXU3HH;

- Gopmupoparye COOCTBEHHON NMOZMNMM 110 OTHOINEHMIO K
usudecko#t mHpopMALYH, TIOTyYaEMOl B3 PA3HBIX HCTOUHUKOB,
NUIABJICHUY  JIBJA, JJIeKTpHueckoe comporusierve, IJC n
BHYTPCHHES COHPOTHBICHHE MHCTOYHHKA TOK&, I[I0Ka3aTelh
TPCTIOMIICHHA  BEINECTBA, OUTHYECKYIO CHIY JIMH3bLL JUIMHY
CBETOBOM BONHBI, MPEACTABILATL pE3yNBTATBI HM3MEPEHHH ¢
YYETOM HX IIOTPCHIHOCTEHR;

- TpHBOJUTE  NPUMEPHl  HPAKTHIECKOr0  MPHMEHEHES
(QU3MYECKUX 3HAHWH: 3aKOHOB MEXaHWKH, TePMOJMHAMHAKA H
QICKTPOAMHAMUKA B JHEPreTHKE,  PaslMYHBIX  BHIOB
SNCKTPOMATHUTHEIX ~ M3MYYCHHM [UIT  pasBUTHS  pajguo- U

HaOmOIeHHE,

MOHUTOPHHT,
OIIEHKA TEMaTHYECKAX
pedepaToB, HOKIAA0B,
OlIeHKa COTIePIKaHMS
OpTHONHO CTYICHTA
MOHHTOPDHHI ¥  DPEHTHHT
BBITIOJTHCHUS Pa3TNYHBIX
BHIOB yueOHOK
JeATENbHOCTH,

ouenka 3GQeKTHBHOCTH H
KawgecTBa BEITIOJTHEHHAS
yIeOHEIX 33724

HalIOeHAEe 38 HABLIKAMM
paGorsl B rIobaNbHEBIX,
KOPIOPAaTHBHBIX 74
TOKaTHHBIX
HHQOPMAIMOHHBIX CETAX;
OLICHKA BEIIOJIHCHHS

3alMTa  TBOPUCCKHX u
MIPOSKTHEIX paboT;

OLEHKa pabOTHI CTYIAEHTa Ha
JOIOTHATENBHBIX 3aHATHAX,
oueHka paboTHI CTY/ICHTa HA
CeMHMHapax, y4e0Ho-
HPAKTHYECKUX
KOHMEPEHIUSIX, OMUMITHA/AX,
KOHTpOJIbHas paboTa,
TECTUPOBAHHE,
TudbepenuHpoBaHHLIH
3a4erT, SK3aMeH
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TEIEKOMMYHHKAIUH; KBAaHTOBOH (QM3HMKM B CO3NaHMH AAepHOH
SHEPTeTHKH, JIA3EPOR;

- BOCTIpHHHMATh M Ha OCHOBE IIOJYYCHHBIX 3HaHWH
CaMOCTOSTENBHO ONEHMBAaTh HHGDOPMANMIO, COACPIKAMIVIOCH B
coobmennstx CMU, BayaHO-HOUYISIPHEIX CTATBIX,

- HCHOJIb30BaTh HOBBIC HHGOPMAIMOHHALIE TEXHOMOTHHU L
noucka, o6paboTKK U IperbsBACHUS HHQOpManuy 10 GU3nKe B
KOMIIBIOTEPHBIX 6a3ax NaHHBIX H ceTsx (cetw VHTepHETA);
HCIOIB30BATh NPUOOPETEHHbIE 3HAHNS U YMCHHS B NPAKTHYECKON
AEATEIBHOCTH ¥ HOBCETHEBHOM JKI3HM I~ obecriedeHns
0e30IaCHOCTH JKH3HEACSITENLHOCTH B NPOIECCe HCHONB30BAHMS
TPAHCTIOPTHRIX CPENCTB, OBITOBBIX 3IEKTPONPHOOPOB, CPEJCTB

pamnio- | TCHCKOMMYHHK&HHOHHOﬁ CBA3H,- agajmsa u
OICHKM B/IIHMA Ha OPTaHW3M YCHOBCKA H JAPYTHE OPraHH3MBEI
3arpA3HCHUA OKpY}KaIOIIIGﬁ CpCakl;~ PallEOHAIEHOT O

OPUPOJOTIONB30BAHKA H  3alllUTHI  OKPYXKAIOMIEH  Cpessi;-
onpeneNeHns COOCTBCHHOM IO3MIMM TO OTHOINEHHIO K
SKOJOrAYECKUM IpoBaeMaM | IOBEICHUIO B IPUPOIHOM Cpeje.

Ouenka WHAMBHAYaNbHEIX 0Opa30BaTeNBHBIX MTOCTIDKCHHH IO Pe3yiIbTATAM TEKYINEIO

KOHTPOJIL ¥ HPOMEXYTOYHOH ATTECTAIMM IPOM3BOAUTCA B COOTBETCTBHM C YHHBEPCANBHOIR

IIKANOH.
KonmyecTBenHast oneHKa MHAMBHAYATILHBIX 06Pa30BaTeILHEIX
Ipouenr pesyasrarusHoCTH v
JOCTHIKEHHH
(NpaBUILHBIX OTBETOB) "
HaJu1 (0TMETKR) BepOaNLHBIH aHaA0r JAuxoromuyeckas mkana
89+ 100 5 OTIIMYHO «3AYTCHON
74-88 4 XOPOIIO

61-73 3 YAOBIETBOPUTEILHO
60 u Mmenee 2 HE YJIOBJIIETBOPHTCIHHO «HE 3aYTCHOY»
He TIPHTYIHI K 2 HE YROBJICTBOPUTCIILHO «HE 3849TCHO»

BBIIOJIHEHUIO
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PeLeH3unsa

Ha pabo4yo nporpammy y4ebHON GUCLUNNnHbI
«DUIUKA»
6230801 NOAroTOBKW CpeiHEro npodeccuoHanbHoro obpasosaHus

Asmop npozpammel: Pacnonoa XX.A.. — npenoaasatens bpaHckoro durnnana

nryrc
MpenacraBneHHas Ha peueHsuo pabouyas nporpamma AMCLMNNMHLI «DU3MKa» COCTaBneHa B
COOTBETCTBUU ¢ defeparbHbiM rocyAapCcTBEHHbIM 06pasoBaTeNibHbiM CTaHAapPTOM CpeaHero
npocpeccuoHansHoro obpasosBaHusa [Ans cneumansbHOCTel TexHudeckoro npoduns. Pabouvas
nporpamma y4ebHoit AucumnnuHbl paspaboraHa B COOTBETCTBUM CO CNEAYIOLLMMU HOPMATUBHLIMY
OOKYMEHTamMu:

-OefiepanbHbiM FOCYAApCTBEHHBIM obBpasoBaTenibHbiM cTaxgaptom (ganee ®rOC) cpenHero
obuiero obpasosanus (ganee COO), yTB. npukaszom MuHoBpHayku Poceum ot 17 mast 2012 r. Ne
413 B pepn. npukasa MurobpHaykm Poccum ot 29.12.2014 Ne 1645;

-C  yuyetom [lpumepHoii OCHOBHOW 0OBpa3oBaTeNbHON NpPOrpaMMolt cpeaHero obLero
obpasosauusi, ofobpeHHol petlieHneM eaepansHOro yYebHo-MeToANYECcKoro obbeuHEHNUs No
obiyemy obGpasosaHuio (npoTokon oT 28 uioHst 2016r. Ne2/16-3)

-nncemom  MunobpHaykm Poccnu ot 25 maa 2017r. npotokonn Ne 3 «O popaboTaHHbix
peKoMeHAauusax Nno opraHu3auuu nonydYeHusi cpefHero obuwero obpasoBaHusi B npejenax
OCBOEHUS obpasosaTenbHbIX NporpammM cpedHero npodeccuoHansHoro obpasosaHns Ha Gasze
OoCHOBHOro obLero obpasoBaHusy;

-PasbscHenusmu [enaptamenta rocynapctBeHHONW nonuTuku B obpasosaHmn MuHoBpHayku
Poccun ot 27.10.2009 r. no hopMuUpOBaHWIO NPUMEPHBLIX MPOrPaMM Y4YeBHbIX AWMCLMMINH
Ha4YanbHOTO NPOMECCUOHANBHOTO 1 CpeaHero NpodecCUoHansHOro obpasoBaHusi Ha OCHOBE
PenepanbHbiX rocyfapcTBeHHbIX obpazoBaTenbHbIX cTaHaapToB HayasibHOro
MPOQECCNOHANBHOIO 1 CPeAHEro NPOgeCCUOHANBHOTO 0BPA30BAHMS;

YyebHas gncumnnuHa 0THOCUTCS K NpeaMeTHo obnactu « ECTecTBeHHble HayKkuy.

B nacnopte nporpammel cchopMyNnMpoBaHbI LIEnu N 3a4a4u OCBOSHYISH AUCLUMMIINHLL,
HanpaelieHHble  Ha  oBnageHue  obyvawwmmucs  obwuMy U NPOPECCUOHaNbHBIMN
KoMMeTeHUUsamMu.

TemaTtudeckuint Nnad NMeeT ONTUManbHOE pacripefieneHne YacoB NO pasferaM W TemMam no

OYHOI chopme oByqeHNs, B COOTBETCTBUN C YYEBHbLIM MNIaHoM.
Kaxaetit pasnen nporpammbl oTpaxaeT TEMaTUKy ¥ BOMPOCH], NO3BOISIOLLME, B NOMHOM 0Gbeme,
n3ydnTh HeobXxoauMblli TeopeTudeckuii mMaTtepuan. [MposefeHue nabopaTopHLIX 3AHSTU,
NPEAYCMOTPEHHbIX paboyedt Mporpammoil, NO3BOMSHOT 3AKPENUTH TEOPETUYECKUE 3HaHWS,
NpuobpeTeHHbIe NPU N3yHERUN JAHHOR AUCLMUNIMHBLI B OCHOBHOM LLKONE.

Visysenne pauHo# pmcuuniuHbl cnocoGeTByeT 3hheKkTUBHONW UM KaueCTBEHHON NOAroTOBKE
MONO/bIX CNeunanmncToB.

PaspaGoTaHHasi nporpamma rpefcTaBsieT OCHOBbI (DU3MKN B ONMPemenéHHON cucTeme W
BKIio4aeT B cebsi cBefieHus M3 Bcex pasfenos. JanHblil kypc «DUIMKWU» 3HAKOMUT CTYOEHTOB C
(hyHAAMEHTAsbHBIMU (DUBMYECKUMU TEOPUSIMU, MMEET NPaKTUYECKYIO HanpasrneHHOCTb, NOABOAUT
K OCHOBHbIM MUPOBO33pPEHYECKM BbIBOAAM.

Pabovas nporpamma COGEPXUT MUHUMYM nMTepaTypbl, HEODXOAMMOW ANA U3ydeHust NaHHOW
AvcunnivHel. B Uenom paspabGortanHasi paGoyas nporpamma yueBHoW gucuunniHbl «PU3NKA»
aKkTyanbHa, COOTBETCTBYET TPeOOBaHMAM NPOrpamMMbl NOATOTOBKN CNELMarimcToB CpefHero 3seHa
®efepansHOro rocyaaper 0ro obpasoBaTenbHOro cTaHfapTa CpeaHero npodeccMoHanbHoro

obpasosaHus.

Pabouass nporp THBl «PUSUKa» PEKOMEHOYETCA ANS UCNOMNb30BAHUS B yyebHom
npouecce. :
PeueH3eHT: Kotos A.H.

TTBaTeJ'ib BbiCLLIet kateropuu O MIHYTC
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PeueHsus

Ha pabouyto nporpavmmy yuebHoin aucuunnnisl PUU3UNKA
Ba30BoOIt NOArOTOBKU CPpefHEro npodeccnoHanbLHoro obpasoBaHus

Asmop npoepammbl. Pacnonosa XX A.— npenogasarterns bpaHckoro unuana
nrync

Pabovasa nporpamma y4yebHoOM aucuunnubbt paspaboraHa B COOTBETCTBUM CO
cregyowmMy HOPMaTUBHBIMU [JOKYMEHTaAMU:

-OefeparnbHbiM  rocyapcTBeHHbLIM 0DpasoBatenbHbiM  cTaHgapTom (ganee ¢IrOC)
cpeaHero obiyero obpasoanus (aanee COO), yts. npukasom MuHobpHaykn Poccum ot 17
mast 2012 r. Ne 413 B peg. npukasa Munobprayxu Pocenn ot 29.12.2014 Ne 1645;

-C yuertom [lpumepHoV OCHOBHOW 0OpasoBaTEsbHOW MPOrpaMmMon cpefiHero obLyero
obpasoaHns,  OJOOpeHHOW  peleHveMm  dedepanbHOro  y4ebBHO-METOAUYECKOrO
obbefunHeHns no obuemy obpasosaHuio (NpoTokon oT 28 utoxsn 2016r. Ne2/16-3)

-nucomom MuHoBprayku Poccuu ot 25 maa 2017r. npotokon Ne 3 «O popaboTaHHbiX
pekoMeHJaumnax no opraHusauuu nonyyeHusi cpegHero obuero obpasoBaHus B npegenax
OCBOEHUSI obpasoBaTenbHbIX NPOrpaMM CpedHero npogeccuoHansLHoOro obpasoBaHns Ha
6ase ocHoBHOro obLyero 0GpasoBaHusy;

-PasvacHenuamu  [lenaptameHta rocy4apcTBEHHOW MNONMMTUKM B oOpasoBaHuu
Muno6pHaykm Poccum ot 27.10.2009 1. no hOpMUpOBaHUIO NPUMEPHBIX MpPOorpamMm
yHEeOHbBIX AUCUMIINNH Ha4YanbHOro npodeccuoHanbLHOro U CpeqHero npogeccMoHansHoro
obpasoeaHus Ha ocHoBe depepanbHbIX rocyaapcTBEHHbIX 00pasoBaTENLHLIX CTAHAAPTOB
HavarnbHOro NPogeccnoHanbLHOro 1 CpeaHero npodeccnoHanbHoro obpasosaHus.

B CTpyKType ” cojepXaHuun nporpammbl YETKO OnpefesieHb pasgensl, Tembl U
cogepxaHne yvyebHOro wmartepuana, OTpaXeHa OpraHuM3auusi WUTOrOBOr0 KOHTPOIS,
nokasaHo pacnpepeneHne yyebHbiX YacoB MO pasgenam v Temam OUCUMNAUHbI
TpeboBaHust K NOArOTOBKE, KOTOPLIMU JOIKEH OBNafeTh CTYAEHT B pesynbTaTte usyyeHus
Kypca husnku,

[aHHOe KOnMYecTBO YacoB, BhIENEHHOE Ha OCBOeHUE YHeBHOW ONCUMIIUHGI, MTO3BOSUT:
- cthopmupoBath y obydatoLmxea Heobxoaumbie npodeccuoHarsHbie v oblume
KOMMETEHUNN; .

- NOMYUUTb HEOOXOANMBIE 3HAHNA N YMEHNS, KOTOPbIE MOXHO NPUMEHSITL B AalbHedLem

Ha NpakTuke, 4YTO NO3BONUT UM WCMOMbL30BaTb [MONYYEHHbIE 3HAHUA AN pelueHus
MpakTUMEeCcKUX 3afad MNOBCEAHEBHOW Xu3HKW, obecrieveHust Ge3onacHOCTU CoOGCTBEHHOM
KU3HW, paLmoHanbHOro NpUpoAononb30BaHUS U OXPaHbl OKPYXAKOLLENH cpesbl.

Temamudeckud ninand yyebHoll SucyunnuHel umeem chedyroulue pasoernsi:
Paspen 1. MEXAHUKA
Paszen 2. OCHOBbI MOJIEKYTAPHOW ®U3UKK M TEPMOJVHAMUKA
Paspen 3. SNEKTPOANHAMUKA
Pasgen 4. KOJIEBAHVA U BOMHDBI
Pasgen 5. ONTUKA
Pasgen 6. DJIEMEHTbI CIIELUAILHOM TEOPHMU OTHOCHUTEILHOCTH
Pasgen 7. SIEMEHTbI KBAHTOBOW ®U3NKN
Pasgen 8. 3BOJIHOUMA BCENEHHOW



TemaTU4ecKnii NnaH MMeeT onTUManbLHoe pacnpedeneHue Yacor Mo pasgesiam 1
Temam no o4vHon opme obyyeHns, B COOTBETCTBUY C y4eOHbIM NAaHOM.

Mpeanaraemas nporpamma BKIKOYAeT OCHOBHbiE CBEAEHMS W3 BCEX pasfenos
hU3NKY, KOTOPbIS PaCILMPSIOT, YriyBrsioT U 06oGLaloT paHee NosyYeHHbIe 3HaHus u3
Kypca hu3uKM OCHOBHOW LWIKONbl. Kpome 23TOro, A[aHHas nporpamma rossonaer
NO3HAKOMUTL CTYIEHTOB C BaXKHEWLWMMMU (DUSUYECKUMU TEOPUsiMU, UOEAMU Hay4HOM
KapTuHbl MUPa N MOABECTU UX K BAXHENLLUM METOAONOMYECKUM 1 MAUPOBO33PEHYECKUM
BbIBOAAM.

Pabouas nporpaMmma KOHKpeTU3MpyeT COOTBETCTBYIOLUMIA 0bpasoBaTenbHbIA CTaHAapT
C YYETOM Heobxoammbix TpeboBaHUN K €€ NOCTPOEHMIO, YYUTHIBAST BO3MOXHOCTU
METOAUYECKOro, MHOPMaLMOHHOTo, TexHuYeckoro obecnevenus y4ebHoro npouecca,
ypoBeHb fIOATOTOBKM CTYAEHTOB, oOTpaxaeT crneunduky obydeHuss B JaHHOM
obpasoBaTenbHOW OpraHu3almMyv U pPEeKOMEHAYETCS MNPy n3ydeHun pusukn. Kakgein
pasfen nporpammbl OTpaXkaeT TEMATUKY ¥ BONPOCHI, MO3BONSIOLWNE, B MOSIHOM o0beme,
u3yuntb Heobxoaumbin  Teopetuueckunn maTtepuarn. [lposegeHvne nabopaTopHbIX
3aHATUA, NpefycMOTPeHHbIX  paboyeit  nporpamMoi,  NOSBONAT  3aKpPenuTh
TEOPETUYECKNE 3HaHNS, NPUOBPETEHHbIE NPU U3YHEHUM TEOPETUYECKOro MaTtepuana.

WsyuyeHne pJaHHOW [UCUMMAUHLI cnocodbetByeT SPIEKTUBHOW M KayeCTBEHHOW
MOATOTOBKE MOMOABIX CrIELMasnincToB.

B uenom paspabotanHas pabouvasi nporpamma ydeOHoW aucuunnvHel  OUUKA
aKTyanbHa, CcoOTBeTCTByeT TpeboBaHusIM MporpaMmbl MOArOTOBKM  CRIELMarnncTos
cpeaHero 3pexHa ®PepepanbHOro rocyAapcTBEHHOrO obpasoBaTenbHOro CTaHjapTa
cpepHero npogeccuoHanbHoro 06pa3oBaHus.

Paboyasa nporpamMa gucuunnuubi Pusnka pekoMeHayeTcs Ans NCNonb3oBaHns B
yuebHoRfpoLecce.
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