Cankr-Ilerepbyprexkoe rocyaapcreeHHoc 010xeTHOE
npogeccuoHaNLHOE 0GPA30BATENLHOE YUPEKTCHHE

«AranemMnas ynpasJIeHns I'OpO,lICKOi"! cpenoi'l, I'pagoCTPOUTE/ILCTBA H NMEHATHY

PACCMOTPEHO

Ha zacenanun
Ilearorndeckoro COBETA
ITporokon Ne

or« 0% » O 2018~

T S T
O
ag, ! Bunaue? o
(] )"-'J""’gdalrsu-i"‘.‘iéo
§15 @

qu3LW

PABOYASI MIPOTPAMMA
YYEBHOM JUCIUIUINHEI
OVJI.10 ®U3UKA

[J1s1 CTICHMAILHOCTH CpeHero npodeccronaabHoro odpazoBanus
08.02.01 CrpouTe/ibeTBO H YKCIUIyATANUS 3AHHH H COOPYKEHUH

(mexnonoeudeckuil npoguLs)

3aouHan opma o0yHeHus

Cauxr-Ilerepbypr
2018 r.



COAEPAKAHHUE

NACIIOPT PABOYEM INPOI'PAMMUBI YYEBHON
JUCHHUTIVIMHBI

CTPYKTYPA 7} COJEPKAHUE VUEBHOI
TACTHTIIAHLI

YCJIOBUS PEAJIMBALMUA PABOYEN IIPOIPAMMBI
YUYEBHON AUCUHUIIJINHBI

KOHTPOJIb M OLIEHKA PE3YJHLTATOB OCBOEHMWS
YUYEBHOM JMCIATLIMHbI

cTp.

13

14



1.IIACHIOPT PABOYE# ITPOrPAMMBI YUEBHOM JUCHUITIUHL] OYJ.10
OU3UKA
1.1. ObacTh npUMeHeHHs TIPOIPAMMBI
Pabouass nporpamma yueOnoit aucuuiumust OVIA.10 OHU3UKA sasisercs wacTbio
[IPOrpamMMbl  [IOAIOTOBKM CHELHAIHMCTOR CpeiHero 3seHa B coorBeTcTBuH ¢ OI'OC mo

cnenuansHocT CITO 08.02.01. «CrpouTensCTBO 31aHuI ¥ COOPYIKEHMH .

1.2. Mecro qucuMnIMALI B CTPYKTYpPE NPOrpaMMsl IIOANOTORKH CIEHAIHCTOR CPEIHET0
spena: gucuunauHa OVA.10 ®U3HMKA oTHOCHTCS K MaTeMaTHYeCcKOMY M CCTECTBEHHO-
HAyIHOMY y4eOHOMY LIMKIIY.

Huciunmna Ousuka OTHOCUTCS K npeaMeTHo# obnactu EcTecTBEHHBIE HAYKH.

Jls [IIICC3 rexanueckoro npoduiis JMCUMILIMHA SIBISETCS TPOPUIBHOMN.

B ocnose yueOHOH AuCIMIUIHAB «DU3HKA» NEKUT YCTAHOBKA Ha DOPMHUPOBAHKE ¥ 00YYaEMbIX
CHCTEMBI 0a30BBIX NMOHATHH (QU3MKH W IIPE/ICTABICHHH O COBPEMEHHOH (QH3WYECKOH KapTuHe
MHUPA, & TaKke BeIpaboTKa yMEHHH NMPUMEHATH QH3UYECKNAE 3HAHHMS Kak B MPOQECCHOHALHOMN
JEATENLHOCTH, TaK U Ul PEINCHUS JKH3HCHHbBIX 3a/1ay.

MHorue nonoXKeHWs, pa3BUBacMble (U3MKOM, paccMarpuBarOTCs Kak OCHOBA CO3JaHMs W
UCTIONb30BaHMs HHOOPMALMOHHLIX W KOMMYHHKAMOHHBIX TexHonoruid (UKT) — oanoro w3
HanboJiee 3HAYMMBIX TEXHOIOTHYECKUX JIOCTHIKEHIH COBPEMCHHOMN [IMBUIH3AIIMH.

®u3uKa 1aeT KoY K NIOHMMAaHKWIO MHOTOYHCIICHHBIX SBICHIH U [POLIECCOB OKPYKAIOIIEr0 MUPa
(B ecTecTBEHHO-HAYYHBIX O0JIACTSAX, COIMOJIOTHH, 3KOHOMHKE, S3bIKE, JATEpaType u jap.). B
Gusuke GopMupYIOTCS MHOTHE BHJBI AESTEILHOCTH, KOTOPhIE HMMEKOT METa-IPeIMETHbIH
xapakrep. K HuM B nepBylo ouepeih OTHOCSTCS: MOJENMPOBAHHE OOLEKTOB M I1POIIECCOB,
NIPUMCHCHHE  OCHOBHBIX  METOJOB  IMO3HAHMs,  CUCTEMHO-WHPOPMANMOHHBIN  aHalwu3,
GopMynupoBanue TWIIOTE3, AHANM3Z M CHHTE3, CpaBHeHwe, 00GOOIICHWE, CHCTeMaTU3al(s,
BBISBJICHHE TIPUIMHHO-CIICICTBEHHBLIX CBA3CH, NOWCK aHAIOTOB, YNpaBlIEHHE OOLEKTAMH H
npoueccaMu. MIMeHHO 5Ta AWMCHMINIMHA IO3BONSET MO3HAKOMHTHL CTYIACHTOB ¢ HAyYHBLIMH
METO/IaMH MMO3HAHKS, HAYYHUTE UX OTIIMYATh TUIIOTE3Y OT TEOPHH, TCOPHIO OT IKCIICPUMEHTA,
Du3uka UMeeT OueHb OOJBIIOE M BCERBO3PACTAIOLICE HYHCIO MEKIMCUMIIMHAPHBIX CBs3el,
[IpUYEM Ha YPOBHE Kak MOHATHHHOIO amnmnapara, Tak ¥ uHcrpymenTapus. CkazanHOe [M03BOJsieT

paccMaTpuBarh CbH3HKy KaKk METaIHCHHMINIHHY, KOTOpas NpeJOCTaBIbCT MB)KI[PICL[HI'[J'[HH&}’JH]:IFI

A3BIK JIJIs OTIMCAHUS HAYYHOW KapTHHBI MUDA.



Ouzpka ARIAETCS CHCTeMOODOpaszyronMM  (akTopoM JUIS ECTECTBEHHO-HAYUHBIX Y4YEOHBIX
TIPEJIMETOR, NOCKONLKY (U3HYECKHE 3aKOHBI JIEKAT B OCHOBE COJEPKAHUSA XMMHUH, OHOIOTMH,
reorpagu¥, acCTPOHOMMM M CHEUMANBHBIX  JMCUMIUIAH  (TeXHHYecKas  MeXaHuKa,
SJIEKTPOTEXHUKA, OJIEKTPOHMKA ¥ Jp.). YuebHas jucnuniuHa «®Du3uka»  CO3MaeT
YHUBEPCATBHYIO 0a3y Juis W3ydeHus: oOmenpoQecCHoHalbHBIX W CHEUNHANBHBIX JUCLAIIIMH,
3aKnaapiBas QyHIaMeHT JUIs OCAE YIOEro 00y YeHHs! CTYIEHTOB.

Obnajast oruyeckoid CTPOHHOCTHIO W ONUpasich Ha AKCHEpUMEHTAILHbIE (axTsl, y4ueOHas
JUCOUTIINHA

«Duzuka» GopMUpYyeT y CTYAEHTOB NOJUIMHHO Hay4yHOe MUpPOBO33peHue. DuU3MKa ABIETCH
OCHOBOH yueHMS 0 MATCPHAILHOM MHUPE U PEIIAeT NpobIIeMBI 3TOTO MUpa.

Teoperuueckue cBefeHUS N0 (QU3UKE JOMOJNHAIOTCA JAEMOHCTPALMSIMUA W JabOpaTOpHBIMM
paboTami.

[IpaKTHKO-OpUEHTHPOBAHHBIC 3aJaHKs, IPOCKTHAS [EATENBHOCTb CTYAEHTOB, BbIIOJIIHEHNE
TBOPYECKHX 3aJaHAil KM NoAroToBKa pedepaToB SBIAIOTCS HEOTHEMJIEMOH  YacThIO
obpazoeareILHOrO nporecca.

Hean v 3aga4n AUCHMIIHHB] — TPEOORBAHMS K PE3YJILTATAM OCBOCHHS JHCHMILTHHBI:

Ieun: npuodpereHne CTyICHTaMK TCOPETHYCCKUX 3HAHHUM M MPaKTHYECKMX YMEHHH B obnacTu
OCHOB (U3NKH.

B peaynsrare ocBOCHHS AMCUMITUHBL «PU3HKaN

B pesyisTare Tpeoopauus ®I'OC CIIO
H3ydeHHs
JHCH AT
ofyuaromuiics

JIOJBKREH

3uarTh
3.1 *  chopMHPOBAHHOCTD MpencTaRIeHuH 0 EeJIOCTHOH
COBPEMEHHOM ©CTECTBCHHO-HAYYHOW KapTHHE MUpa, MPUPOJC
KaK eJWHOH IEJOCTHOH CHCTEME, B3aUMOCBS3HM YelIOBEKa,
Opupojibl W OOINECTBa,  MPOCTPAHCTBEHHO-BPEMEHHBIX
MacinTabax BeelleHHOi;
° BiaJIcHUE 3HaHWsAMU O Hauboliee BAKHLIX OTKPBITUAX WU
32 JIOCTHIKEHHSIX B OOJIACTH eCTECTBO3HAHMS, TOBIMSBIIMX Ha

OBOJTIOLHMHD DPCHCTHBHGHHﬁ 0 OpUpOAC, Ha PAa3BHTHUEC TCXHUKH




3.3
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M TEXHOJIOTHIA;

chOpMUPOBAHHOCTE  MPEACTABICHHH O HAYYHOM METO/E
MO3HAHUS TPUPOJILI M CPEJICTBAX M3YUYCHHS Meramupa,
MaKpOMHpa 1 MUKPOMHFPA; BIIAJCHAE MPHEMaMH €CTECTBEHHO-
HAyYHBIX HaONIOACHWH, OILITOB, HCCIECAOBAHWH MW OLEHKH

JOCTOBEPHOCTH MOJYYEHHBIX PE3YIILTATOB;

BIAJICHUC TMOHATHHHBIM anlaparoM eCTECTBeHHBIX HAayk,
I103BOJISIIOLIMM [IO3HABATL MUP, YYACTBOBATH B JHCKYCCHSX 110
€CTEeCTBEHHO-HAYYHBIM BOIIPOCAM, HCIIONL30BATh PA3HYHEBIC
UCTOYHHKH wWHOOpPMAIUMY ISl TIOJINOTOBKH  COOCTBEHHBIX

paboT, KPUTHUECKH OTHOCHTLCH K coobmennsm CMUA.

YMETh

¥.1

y.2

y.3

v4

chOPMHPOBAHHOCTL  YMEHHsS  TPHMEHAThL  €CTECTBEHHO-
Hay4Hble 3HAHUs s OOBSICHEHHS OKPYXKAIOINX [BJICHHH,
COXpaHeHHs 3J0POBbSI, obecrieyeHus DezonacHocTH
JKUZHEHACHTEIIBHOCTY, OEpex)HOro OTHOUIEHHS K [PUPOJIE,
PatiiOHANILHOI'O MPHUPOJOIIOIIE30BaHNKS, a4 TAKMKE BbITIQOJIHEHUWA
PONM rpaMOTHOTO MOTpebUTENs;

chOPMHPOBAHHOCTD YMEHUH [TOHKUMATh 3HAYUMOCTDL
ECTECTBCHHO-HAYYHOI0 3HAHMS JUIS  Ka&XK/0I0  HeJIOBeKa
HC3aBUCHUMO OT €ro mpo(ecCHOHANLHOH —eqTeNbHOCTH,
paznuuaTh (GaKThl ¥ OICHKH, CPABHHBATE OLICHOYHBIC BBIBOJEI,
BHJIETh UX CBSI3b C KPUTEPUSIMH OLEHOK M CBS3b KPHUTEPHUEB C
ONPEACIICHHOM CUCTEMOH LEHHOCTEH;

YMCHHE YNPaBIAThH CBOCH MNO3HABATENHLHON IeATCALHOCTLIO,
[IPOBOAUTH CaMOOILICHKY VPOBHS CODCTBEHHOTO
UHTEJUIEKTYIBHOTO Pa3BUTHS,

YMEHHE BBICTPAuBaTh KOHCTPYKTHBHbIC B3AUMOOTHOIIEHHS B

KOMaHAC Mo PCUHICHUIO 06II_IPIX 3aja4 B 00nacT ecTeCTBOIHAHMSI.

Mopmupyemsie

KOMITCTEH MM




obmue

KOMIICTCHI UM

OK 01. Beibupars cnocoOsl perieHust 3ajiad  npodeccHoHanbHol
JCATEILHOCTH ITPUMEHUTEBHO K Pa3IMUHBIM KOHTEKCTaM;

OK 02. OcyniecTusaTs 1OMCK, aHAINW3 W UHTEPIPETALIMIO HH(DOPMALHH,
HeOOXOMMMOH ISt BBIIONHEHMS 33424  ITpodeCcCHOHATbHOM
NEATENLHOCTH;

OK  03. IlnaumpoBars W  peanu30BBIBATE  COOCTBEHHOE
podeccroHaATbHOE U IMYHOCTHOS PA3BHTHE;

OK 04. Paborarr B KOMIEKTHBE U KOMaHze, IhOEKTUBHO
B3aMMO/IEHCTBOBATD ¢ KOJUIEraMU, PYKOBOJCTBOM, KIIMECHTAMU;

OK 05. OcymecTBndTh yCTHYIO H ITHCBMEHHYK) KOMMYHHKAILMIO Ha
rocyfapctBeHHoM  s3pIke  Poccumifckod  ®Dejiepaimun ¢ yderom
0COOCHHOCTEH COLMAIBHOIO H KYJBTYPHOTO KOHTCKCTA;

OK  06. [IlposiBisiTh  IpakIaHCKO-TIATPHOTHYCCKYIO  MOBHITHIO,
JIEMOHCTPUPOBATE OCO3HAHHOE IOBE/ICHHE HA OCHOBE TPAJAWIIHOHHBIX
0011EYEIOBEUCCKHIX [ICHHOCTEH;

OK 07. CopeiicTBOBaTE  COXPaHEHHIO  OKPYXKAmOWEd  cpesbl,
pecypcocbepexenuto, 3pQPekTHBHO NeHCTBOBaTH B  UPE3BBHIYAHHBIX

CUTYalluAX,

npodeccHoHANLHbIE

KOMIIETEHIMH

IIK  1.1. Tlopbupars wanboyiee ONTHMAJIBHBIE pPEIIEHHS W3
CTPOMTENLHLIX KOHCTPYKIMH M MaTepraloB, pa3padareiBaTh y3Ibl H
JIeTald  KOHCTPYKTHBHBIX 2JIEMEHTOB 3/IaHWH W COOPYXCHHH B

COOTBETCTBHHA C YCJIOBHAMH 3KCIITyaTallid ¥ HA3HAYCHHAMH,

Ocpoenne cozepxkanus yueOHoH aucumiumaasl «PH3HKA» obecrieunBaeT JOCTHIKEHHE

06y‘{aIOH.HfIMHC}I CIICOYIOIIHX Pe3yiibTarTOB!

° JAUYHROCHIHBIX?

-4yBCTBO FOPAOCTH M YBAKECHUS K UCTOPUU M JIOCTHIKEHHSIM OTEUECTBCHHOM DU3HYECKOit

HayKd; (DU3MYECKH IPaMOTHOE TOBCACHHE B MPO(ECCHOHANBLHON JEATENLHOCTH W OBITY NPH

obpatenuy ¢ npuboOpamMu U yCTPOMCTRAMM;

-IrOTOBHOCTL K ITPOJOJDKEHHIO 06]3330[3&1-!?15[ H TTIOBBIIICHHKIO KBa.]'IH(bHKaIlI/IH B 1«136paf-mof»‘1

NpodECCHOHATBHOM JCATEILHOCTH H O0BEKTHBHOE OCO3HAHKWE PO (PU3MYECKUX KOMIIETEHIUH

B OTOM;




-YMCHHE HCIIOIb30BaTh JOCTHIXKCHUS COBPEMEHHON (u3MyecKkol Hayku W (QH3HUecKux
TEXHOJIOTHH /Ul MOBBIUCHAS COOCTBCHHOIO MHTE/UIEKTYQIBHOTO pa3sBHTHA B BbIGpanHOH
npod)eCCHOHATLHOMN JIEATENLHOCTH,

-YMEHME CaMOCTOSITENLHO NOOLIBATE HOBBIC 1St ce0st Bu3MdYecKue IHAHUS, MCIONbL3YS
U1 3TOTO JIOCTYIIHBIC HCTOUHUKH HH(DOpMAIHH;

-YMEHHE BBICTPAMBATL KOHCTPYKTHMBHLIC B3aMMOOTHOLICHHSI B KOMAHIE 110 PELICHUIO
obux 3a/1ay;

-yMEHHE YNPaBIsTE CBOSH MO3HABATENIFHOHM NEATENBHOCTHIO, IIPOBOJIUTE CAMOOIIEHKY

YPOBHA coOCTBEHHOTO HHTCIINCKTYAILHOI O PasBUTHSA,
@ Memanpedmemubm:

-MCTOJIL30BAHKHE DPA3IMYHBLIX BHJIOB [IO3HABATENBLHON [EATENILHOCTH JUIS PEIICHUS
pusuyeckux 2ajay, IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHHS (HAONIOACHUS, ONUCAHHS,
M3MEpPEHHMs,  OKCIICPUMEHTa)  JUI  M3Y4EHHs  PA3IMUHBIX  CTOPOH  OKPYIKAIOLICH
JEeHCTBUTEILHOCTH;

-HCHOJIb30BAHHE OCHOBHBIX HMHTCIUICKTYAIBHBLIX ofepaiuii: IOCTAHOBKW  3a/auH,
GopMyIMpOBaHUS THIIOTE3, aHAW3a W CHHTE3a, CPaBHCHHS, ODOOINEHWS, CHCTEMATH3allWy,
BRISBJICHHS IPUYMHHO — CJIE/ICTBEHHBIX CBs3eH, moucka ananoros, GOpMyIUPOBAHUS BBIBOJIOB
JUTS M3YYEHUs PA3IMYHBIX CTOPOH (H3UYECKUX OOBEKTOB, SIBJICHHH W NPOLECCOR, ¢ KOTOPBIMH
BO3HMKAET HEOOXOAUMOCTh CTAIKUBATLCS B IPOQECCHOHATBHOM cdepe;

-YMEHHE TEeHEepUpOBaTL WJACH MW ONPENENsTL CpEeAcTBa, HEoOXoauMbie JUIS  UX
peanu3anuy;

-YMEHHE HCIIOJBL30BATh  PA3fMYHbIC HCTOYHMKM U TOMydeHHst  (U3UYECKOU
AH(GOpPMAalIVH, OIICHHBATL €€ JIOCTOBEPHOCT;

-YMEHHE aHAIM3UPORATE U IIPEJICTARIATE MHPOPMALIMIO B PA3JIHUHbIX BHIAX;

-yMeHHe NyOIMYHO MPEACTARNSTL PE3YILTATHE COOCTBEHHOIO HCCIIENOBAHMS, BECTH
JHUCKYCCHH, JOCTYIIHO M TapMOHHWYHO coyerast cojepkaHue ¥ (opmbl IIpeacTaBIsSeMO
uudopmarym;

. NPEOMEMHBIX:

-¢(hOPMMPOBAHHOCTE NPEACTABICHHH O POJIH ¥ MecTe (PU3MKK B COBPEMEHHOM Hay4HOH
KapTHHE MHpa; NMOoHMMaHue Gusmdeckoit cyupocry nadimojgaemesix 3o Beenennoi spienui,
ponu Qu3MkM B GOPMHPOBAHHK Kpyrozopa B (YHKIIHOHATBHOW IPAMOTHOCTH YeloBeKa Jiis

PCIICHMA IPAKTHYECKUX 3a/1a4;



-BIIAJICHHEC OCHOBOMONArANOIMAMY  QU3MYECKHMH IOHSTHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMM H TCOPHUSMH; YBEPEHHOE HCIOIb30BatNe QU3NUECKON TEPMHHOIOTHH H CHMBOJIMKY;

-BII3/ICHAC OCHOBHBIMH METOJAMM HAy4YHOIO IIO3HAHMS, MCOONB3YeMBIMH B (hH3HKe:
HabIIOJEHHEM, OIIUCAHHEM, H3MEPEHHEM, YKCIICPUMEHTOM;

-yMeHWe 00pabaTeIBaTh PE3yIbTAThl H3MEPEHWH, OOHAPYKMBATH 3aBHCHMOCTH MENLY
bU3HYECKUMH BEITHYHHAMHE, OOBSICHSITE IIOJyYEHHBIE PE3Y/IBTATH ¥ IE1aTh BBIBOJILL

-cIOPMHUPOBAHHOCT YMEHHS PeLraTh GU3HUECKHE 3a/1a4H;

-C(hOPMHPOBAHHOCTD YMEHHS IPUMEHATH [OIYYEHHBIE 3HAHMS JUT OOBIACHEHHUS YCIOBUH
NpoTeKaHusi (U3MYecKux SABICHHH B Npupoje, NpodecCHOHANbHON chepe W JUls NPUHATHS
MPaKTHYECKUX PEIICHUH B ITOBCEAHEBHON JKHU3HU;

-chOPMHUPOBAHHOCTL ~ COOCTBEHHOM IMO3HIIMM 110  OTHOLIEHHIO K  (DU3HuUECKOi

HH[I)OpMaL]‘HH, FIOHY‘I&EMOI:I A3 PpasHbIX UCTOYHHKOB.

COJAEPYKAHUE YYEBHOMN AUCLHMIIMHBI

Bregenne

Dusnka — GpyHAaAMeHTANILHAT HAYKA 0 IPHPOJIE.

LerecTBeHnO-HAY HBIH METOX I103HANWS, €0 BO3MOKHOCTH W I'PAHULLI NPHUMEHMMOCTH.
OKCIIEPUMEHT M TEOpUsl B MPONECcce Mo3HaHus pupoasl. Mojenuposanue (QUIHUYCCKUX
SBNCHHUH M Tpoueccor. Posib dKenepuMeHTa H TEOPMH B MPOIECCe [MO3HAHWS MPUPOJILL
@usnueckas Benuuuna. llorpemrHocTd w3Mepenud (usudeckux BenuuuH. PH3NUecKue
38KOHBLL ['paHHIBI NPUMEHAMOCTH (M3HYECKMX 3aKkOHORB. IloHsTHE O (H3WUYeCKO# KapTHie

Mupa. 3nadenne Gu3nka npu ocsoennn npodeccuii CIIO u cnenmansuocreit CI10.

1. Mexanuka

Kunemaruka. Mexannueckoe nemxenue. epemenerne. [lyts. Cxopocts. PasromepHoe
NPsSIMOJTMHEHHOE IBHIKEHNE. Y cKOpeHne. PaBHONIEpeMEHHOE NMPSIMOJIMHENHOE JIBHYKEHHE.
Crobomnoe nagenue. [Ipmxenue Tena, GPONICHHOIO 101 YIJIOM K ropuU3oHTy. PaBHoMepHoe
OBUMEHUE MO OKPYXRHOCTK,
3akoHbl Mexanuku Hetorona. Tlepssiit 3akon Heiorona. Cuna. Macca. Mmmynse. Bropoii
3akoH Herorona. OcHOBHOM 3aKOH Knaccuveckoil nuaamuku. Tpernii sakon Herorona. 3akox
BCEMHUPHOTo TsAroTerus. |'pasuranmonnoe none. Cunma tsoxecru. Bee. Cnocolbl u3MepeHus

Maccol Teli. CUllbl B MeXaumKe.



3aKOHBI COXPAHEHHS B MEXaHHUKE. 3aKOH COXPAHCHHS MMIMYJIbca, PeakTHBHOE JBYKEHHE.
Pabora cunl. Pabota norenumansueix cuil. Momuocrts. Dueprusi. Kunernueckas sueprus.
[MorenunanpHas sHeprus. 3aK0H COXPaHEHUs MEXaHHYCCKOM sHepruu. [Ipumenenye 3aK0HOB
COXpaHCHHS.

Jemoncrpanmn

3aBUCHUMOCTD TPACKTOPHH OT BEIOOPA CHCTEMBI OTCUETA.

Bu/jibl MeXaHHHUECKOTO IBHKCHHMS.

3aBHCHMOCTE YCKOPEHHMs! TEJIA OT €ro Macchl ¥ CHIIBL, JeHcTRYIOMEH Ha Teno. CiroxkeHune

CHIL.

PaBeHCTBO ¥ IPOTHBOIOJIOKHOCTD HAIPABIICHMS CHIT JIEHCTBUS M TPOTHBOACHCTBH.

3aBUCHMOCTE CHJIbI YIIPYTOCTH OT AeopManiy.

Cwiisl TpeHuUsI.

HesecomocCTs.

PeakTHBHOE IBHIKEHHE.

Ilepexoji NOTEeHIMANBHONW YHEPIHH B KHHETHYECCKYIO H 00paTHo.

JlaGoparopusie paborsl

Hcenetosanye ABMKeHHs TENIa 10/ JISHCTBUEM IIOCTOSHHON CHJIbI.

M3yuenue 3aKk0Ha COXPAHCHHS UMITY/ILCA.

CoxpaHeHHe MEXaHHYECKOH SHEPIHH TTPU ABMIKCHHH TeJa MO/ ISHCTBUEM CHIT TSKECTH H
YIPYIOCTH.

Cpapnenue paboTs! CUIILI ¢ U3MEHCHUEM KHHETHYECKON SHEPIUM Tesla.

W3yuenue 3ak0HOB COXpaHEHNS Ha IPUMEPE yaapa MapoB B OATTHCTHYCCKOTO MasSTHHKA.

M3yuenue 0coOECHHOCTEH CHIIBI TPEHUS (CKOJIBIKEHUS).

2.0cHOBBI MOJIEKYISIPHOH QHIHKHE H TEPMOIUBAMUKH

OcHOBBI MOJIEKYIAPHO-KMHETHYECKOW Teopun. Mueanshplii 1a3. OCHOBHBIE MOJOKEHUS
MOJIEKYTISIPHO-KHHETHYECKOH Teopu. Pasmepsl W Macca MOJIEKyn W aToMOB. BpoyHOBCKoe
asrokenue. JInddysus. Cuibsl U 3HEPrusl MEXMOJICKYIAPHOTO B3aumojekctrus. CrpoeHue
razo00pa3HbIX, WHUAKHX M TBEPJLIX Teia. CKOpOCTH ABHIKCHHS MOICKYII M HX H3MEpEHUe.
Wpeanbueii ras. Jlasnenude raza. OCHOBHOE ypaBHEHHE MOJEKY/ISPHO-KHHETHUECKOH TCO- PHU
razoB. Temmneparypa u eec usmepenue. I'a3oBbie 3akoHbL. AGCONMIOTHBIH HYJIb TEMIIE- PATYPSL.

TepMOJlHH&MH‘-‘{GCI(aﬂ LHIKaJla TEMIEPaTyphl. ypaBHCHHG COCTOAHMA WIACAJILHOI'O rasa.

.MO.HﬂpHaﬂ razopas [11oCTOsAHHas!.
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OcuoBbl TepMoauHamMuky. OCHOBHBIC TOHSTHSL W ONPENE/ICHUs. BHYTpEHHSS SHEprus
cucrembl. Buyrpeuusis sueprust wicaisioro rasza. Pabora u teruiora kax gopmel nepejadn
sHepruu. TernoemMKkocTs. Y ienpHas TeIIoeMKOCTb. Y papHeHue Temosoro dananca. [leproe
HAUaI0 TepMoAuHaMUKU. AjuadaTHbld mpouecc. [IpuHuun aeicTBHs TEMIOBOM MaLIWHBL
KILJ tennoBoro asurartens. Bropoe Hauano TepMoauHaAMHKH. TepMOAMHAMHYECKAs ILKala
TeMneparyp. Xono uILHEIC MaUBEL Tennopsie npurareny. Oxpana IpUpobl.

Cnoticra napos. Mcnapenne n xonjencanusi. Haceimennsiit map u ero csoictsa. Ab-
COJIIOTHAS M OTHOCHTENbHAS BIAKHOCTL BO3Ayxa. Touxa pockl. Kunenwe. 3aBUCHMMOCTD
TeMIIeparypsl KAnenns or jaeinexus. [leperpersidi nap u ero MCIONBL30BAHAC B TCXHHUKE.
CpoiicTRa xuaKocTell. XapakTepUCTHKA JKUIKOTO COCTOSIHMS BelecTBa. [loBepXHOCT- HBIA
CIIO¥ JKUAKOCTH. DHEPrHs OBEPXHOCTHOTO CIIOK. SIBICHHS Ha TPAHHUIIE KUIKOCTH C
TRepALIM TentoM. Kanumnsapusie sBneHusl.

CpoiicTBa TREpIBIX Tel. XapakTEepUCTHKA TBEPAOr0 COCTOSHMS BellecTBa. YIpyrue
crodcTBa TBep/bIX Tesl. 3akon ['yka. Mexanwueckue cpolicTBa TBepAbix Ten. Tenmooe
paciiupenye TBep/IbIX Ten W kukocrei. [Tnasnenune u kxpycramaus.

JemoucTpanuu

JIpxeHue OpOYHOBCKHX HACTHIL.

Huddyzus.

W3menenue AaBieHus ra3a ¢ U3MEHEHHEM TEMIIEpaTyphl IPH MOCTOSIHHOM 00BeMe.

M3oTepmuueckuit v n300apHbii NPOIECCHL

Wamenenne BHYTpCHHEH SHEPTUHE TEIT IIPU COBEpIIEHHH paboThl. Moenn

TEIUIOBLIX JBHUraTenei.

Kunenue Bojipl IpY IOHMXKEHHOM JIaBJICHUH.

[Tcuxpomerp u rurpomMerp.

SIprieHus MOBEPXHOCTHOrO HATSKEHUs U cMauuBanis. Kpucranmsl,

aMmop(HbIE BEIIECTRA, KUAKOKpUCTAIITMUecKre Tena. Jlaboparopusie

paboThl

Hzm CpEHHE BJIQXKHOCTHA BO3YX4.

W3mepenne NoBepXHOCTHOTO HATSIKEHHUS SKHAKOCTH.

Habnronenue nponecca xpuctannuzanuu Wzyuenue nedopmaniy pacTskeHus.
H3yucHue TeIIoBoro paciuupeHus TBEPILIX Tell.

H3zydenne ocobeHHOCTEH TEIIOBOTO PacIUUPEHHS BOABL.

3.3/1eKTpOAHHAMHUKA
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Onexrpuueckoe mone. DNSKTPUUECKHe 3apsi/ibl. 3aKOH coXpaneHus 3apsa. 3akon Kynona.
Dnexrpuyeckoe none. Hampsokennocts anexrpuyueckoro nons. [lpunnun cynep- no3uumu
noneil. Pabora cunm snmexrpocrarnyeckoro rong. Ilorennuan. PasnocTs moren- [UHAIOB.
OKBHUIIOTEHUKANBHBIE TOBEPXHOCTH. CBsi3b MEKAY HANPDIKCHHOCTHIO M PA3HOCTBIO
IIOTCHUHKAIIOB JJIEKTpUYecKoro noius. Jusnextpuxu B aexrpuueckom nose. [lonsipuzanus
monekTpukos. llposognnku B onextpuueckom mone. Konpencaropsl. CoenuHenue KOH-
Aencaropos B Oarapero. DHEprus 3apsHKEHHOrO KOHIAEHCATOpPa. DHEPrHs OSNEKTPHHECKOro
ITOJISI.

3aKOHBI MOCTOSHHOIO TOKA. YCIOBHS, HEOOXOJMMBIE JUIS BO3HMKHOBEHHS W IMOEpiKa-
HHs 3eKTprYecKkoro Toka. Cuiia Toka M miaoTHOCTH Toka. 3akod Oma i yyacTka nend 6es
DJIC. 3aBHCMMOCTb SNEKTPUYECKOTO CONPOTUBICHMSI OT MarTepuana, JIMHBI U IUI0- IHAAu
MONEPEYHOIO  CEYEHHSA TPOBOAHMKA. 3aBHCHMOCTH  OIIEKTPHYECKOTO  COMPOTHBIICHHS
IIPOBOJIHAKOB OT TEMIICPaTyphl. DISKTPOJRIKYINAS CHITa HCTOYHMKA TOKA. 3akon Oma s
nonHo# nenu. Coenunenne npoBonkos. COSMHEHHE HCTOYHHKOB 2IEKTPHHYCCKOM DHEpriy
B Oarapero. 3axon JDxoyns— Jlenna. PaGora u MOLIHOCTS 3iekTpUuecKoro Toka. Ternosoe
JelicTBUE TOKA.

DnexTpuyeckui Tox B noaynporoanuxax. CoOCTBEHHAs NPOBOJUMOCTL IOJIYNPOBOJI-
HUKOB. IToyIpOBOTHUKOBEIE TPUOOPLL.

Marnutsoe none. Bexrop MHAYKIMH MATHUTHOTO Tois. JIeHCTBHE MArHUTHOIrO IOJS HA
IIPSIMOJIMHEAHBIN TPOBOJHKK ¢ TOKOM. 3akoH Amnepa. B3aumojeiicTre TokoB. MaruuT- Huiit
norok. Pabora 10 nepeMEmeHUIO INPOBOJHMKA ¢ TOKOM B MaruuTHoM none. Jle#creue
MarHMTHOTO IT0Jisl Ha ABuKymuics 3apsn. Cuna Jlopenua. Onpeaenenue yiensHOro 3a- psajia.
YCKOpHTEN! 3apsHiKCHHBIX YACTHAL,

DneKTpoMarHuTHas MHIYKIMA. DIeKTpOMarHuTHas MHJIYKIHs. Brxpesoe onexkrpuye- ckoe
none. CaMOMHTyKIMs. DHEPrus MArHATHOTO MTOJIS.

Jemoncrpanun

B3aumopeiicTBHe 3apsKeHHBIX TEL.

ITpOBOHMKK B DICKTPHYECKOM MOJIE.

JIMBJIEKTPUKH B DIIEKTPHUECKOM T10JIE.

Konjencaropsr.

TenmoBoe geicTBIE IEKTPHUECKOTO TOKA.

CobcTBenHas M PUMECHAs TPOBOAUMOCTD TTOIYIPOBOAHMKOB. [101yIPOBOIHIKOBBIHA

JIMOJI,

Tpanzucrop.
12



OnsiT Ipcrena.

BsammozelictBue NpOBOJHMKOB € TOKamu. OTKIOHEHHWE

EKTPOHHOIO MYYKA MATHUTHBIM MTOJIEM.

SNEeKTPOIBUTATENb.

DIEKTPOU3IMEPUTEIILHEIC NPHOOPLL.

DNEeKTPOMarHuTHAA HHAYKIIH.

OnesiTer ®apajest.

3asucumocts IJ1C caMOMHIYKIIMH OT CKOPOCTH H3MEHEHHS CHIIbI TOKA H MHJIYKTHB- HOCTH
NPOBOJIHHKA.

Pabora snexrporeneparopa.

Tpanchopmarop.

Jlaboparopusie paboTs!

Uzyuenne 3akona OMa AJisl y9acTKa [elH, TOCIeI0BaTEeILHOTO U IapaieNIbHOTO COe/IH-
HEHUS IPOBOIHHUKOB.

Uzyuenue 3akona Oma juist nonuoi uerm. Mzyuenue

SIBIICHHUS 3JIEKTPOMArHUTHOM MHIIYKIUH.

Onpenenenue koadduiinenTa none3HoOro ASHCTBU INEKTPUIECKOTr0 YaiiHUKa.

Onpepnenenne TEMIEPATYPEI HUTH JIaMIThl HAKAITMBAHMSL.

Onpenenenne D/]C 1 BHyTPEHHET0 COIIPOTUBIICHHUS UCTOYHHKA HATIPAIKCHUS.

Konebanus 1 BOIHBL

Mexaunyeckue xonebaunus. Konebarensunoe papikenue. ['apmonuucckue koeOamms.
CrobGoaupic Mexanwueckue konebanusa. JlnnelHble MmexaHuueckue KoljedaresNbHble CH-
crembl. llpeBpamienue sHeprum 1pu kosiebarenbHoM JBHkeHUM. CBOOOIHbLIC 3aTyXarollHe
MexaHu4deckue xoyebanus. BoIHYKIEHHbBIE MEXaHudeckue Kojaedanus.

VYnopyrue Bonubl. llomepeunble W MPOAONBHBIC BONHBL XapaKTEPHCTHKH BOJHBL Ypas-
HeHWe iockoi Gerymen somusl. Wutepdepenimst sonn. [lonsitue o audpakiuy BOJH.
3BYKOBBIE BOJIHBI. YJIBTPA3BYK M €10 NPUMEHEHUE.

DnexrpomarautHeie  konebanus. Csobojubie snekTpomaruutubie  konebanus. Ilpe-
BpallleHde 5%HEepruM B KoiebaTelbHOM KoHType. 3aryXaloliue 2JIeKTPOMAarHWTHbIE KO-
nebanums. ['eHepatop He3ATyXaIOUMX DJMCKTPOMAHUTHBIX Konebawwi. DBeHYyXKaeHHble
anexkTpudeckie konebanus. [lepemennsiit Tox. ['eneparop nepemeHHOro Toka. EMKocTHOE M
MHJYKTHBHOE COIIPOTHBIIEHHS! [EPEMEHHOro Toka. 3akoH Oma s 2JIeKTpUYecKoW uenu

nepeMeHHOTO Toka. PaGora W MomHOCTh nepeMenHoro Toka. ['eneparopsl ToKa.
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Tpanchopmarops. Toxu Beicoxo# wactorsl. llonydenue, nepefada W PaclpeicieHue
ANEKTPOIHEPI UK.

DNEKTPOMATHHATHBIC BOJHBL DJIEKTPOMArHUTHOE MONE Kak ocoOblil BHI MaTepHH.
DiexTpoMarnuTHee BoNHLL BuGparop l'epua. OTkpiTeifl KoseGarensubii KOHTYD. H3o-
Gperenne pajuo A. C. [lonossim. TlonsiTue 0 panuocesasu. IIpuMeHenne s1eKTPOMariiuT- HbIX
BOJTH.

JlemoHcTpannu

CBOGOHBIC H BHIHYKIEHHBIE MEXAHUYECKHE KOTCOAHMS.

Pezonanc.

O6paszoBanue 1 pacmpocTpaHeHue yrpyrux Boan. Yacrora

KoneOaHuil M BLICOTA TOHA 3BYKA.

CBoGoAHBIE MIEKTPOMArHHTHBIC KOJIEOaHusl.

OcuuorpaMma nepeMeHHoro ToKa.

KoHeHcaTop B 1ely IEPEMEHHOT0 TOKA.

Karymka vHIYKTHBHOCTH B LIETIH TEPEMEHHOIO TOKA.

Pe3onanc B MOC/Ie/IOBATEILHON e NepeMEnHOro TOKa.

Usiyuenue 1 ipuemM IEKTPOMArHUTHBIX BOJIH.

Pannocsass.

Jlaboparopusie paboTs!

M3yuenne 3aRHCHMOCTH MEPHOJIA KOJIeOaHuil HETIHOTO (MM NPYXKHHHOTO) MASTHHKA OT
JUTMHBL HATH (AJIA Macchl rpy3a).

MHJ[IYI{TPIBHI:IG U EMKOCTHOE COIIPOTHRIICHHNS B UCHH NEPEMEHHOIO TOKA

4.0nraxa

Ilpuposa caera. CKOpPOCTh PACIPOCTPAHEHHs CBETA. 3aKOHLI OTPAKEHHUS U IIPETIOM- JIEHHS
csera. [Tonroe otpaskenye. Jlunzbl. a3 kak onrryeckas cucrema. Onruueckue npudopbl.

BonnoBble croiicra ceera. MuTtepdepenuus csera. KorepeHTHOCTh CBETOBBIX JIyHeH.
Wntepdepennus B ToRkAX muienkax. [lonock papro# Toimuuubl. Kombna Herorona. He-
[10JI630BAHHE HHTEp(EpEHIHY B HayKe U Texuuke. [Iudpaknus ceera. Jrudpakuus Ha mweny B
napajensuex mydax. Jludpaxuuponnas pemerka. [oustue o ronorpadun. llo- nspusaims
rnonepednsix BojH. llosspusauus cseta. [lgoiiHoe nywenpenomnerne. Ilosis-  poHIBL
Jlmcnepcus  cBera. Bupnl crmektpos. Crekrpsl  ucmyckanus. CHEKTpbl  NOMTIOLICHHMS.

Visrpaduonerosoe M wHdpakpacHoe u3mydeHds. Penrtrenonckue jyuu. Wx mpupoxa u
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CBOMCTRA.
Jlemoucrpanuu
3aKOHBI OTPAXKEHHMS M [IPEIIOMIICHHUS CBETA.
[TosiHOE BHYTPEHHEE OTPAKEHHE.
Onrrueckue npubopsl.
Wnrepdepennus cpera.
Jndpaxnus crera.
ITonspuzaius ceera.
[Tomyuenne cnexTpa ¢ MOMOIIBIO TPH3MBI.
INonyuenue cnexrpa ¢ NOMONIBIO JUDPAKIMOHHON PELIETKH.

CrexTpoCKoIL.

JlaBoparopHblie paboThl

Usyuenne nu3o0paskeHus! IPEIMETOR B TOHKOH JIHH3E.
Wzyuenue uirepbepenuuy ¥ 1udpakiiiy cBeTa.

I"pamynpoBKa CrieKTpoCcKONa ¥ ONpeACIeHAE JUTMHEI BOHBI CICKTPATbHBIX THHAH.

5.3/eMeHThI KBAHTOBOH QH3UKH

Kpanrosas onrtuka. Keanropas runoresa [lnamka. @otonsl. Buemnnid dorosnexTpu-
yeckuit addexr. Bayrpennnit horosddexr. Tunst GorosneMenTos.

dusuka aroma. Pa3BuTue B3rig10B Ha CTPOCHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOM- HBIX
cnieKTpax Bojopona. Spepuas momens aroma. Omsiter D. Pesepdopua. Mogens aroma
Bozopoja 1o H. bopy. Kpanrossie reneparopsl.

®usuka atoMHoro sapa. EctecTBeHHAs pajHOakTUBHOCTh, 3aKOH PaJIMOAKTHBHOIO pac-
nana. CriocoObl HAOMOACHUs W PETUCTPAlMK 3apsHKeHHLIX dacTuil. Dddexr Basunmora —
Yepenkosa. Crpoenue aromHoro sjapa. lledexr macchl, 3HEPIHs CBS3M W YCTOHYMBOCTD
ATOMHBIX saep. SluepHble peakuuu. VIcKycCTBeHHAs paAViOaKTHRHOCTh. JlelIeHUE THIKEIbIX
snep. Llemuas snepuas peakuusi. Ynpasnsemas nennas peaxuus. SApepustid peaxtop. Ilo-
JTYyYCHHE DPaJMOaKTHBHLIX H30TONOB M WX IpuMmenenue. buomormueckoe aelcTBue paauo-
AKTHBHBIX H3IIyUYEHUN. DIIEMEHTAPHBIC YACTUIbL.

JlemoHcTpanuu

dorordpexr.

Jluneiyarsie COEKTPh! PA3IMYHBIX BEIIECTB.

Wznyuenue nazepa (kBaHTOBOro reHeparopa). CyeTyux
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MOHU3UPYIOIIUX H3TY4YEHUH.

6. Dsosmonun Beenenanoii

Crpoenne m pasputde Bceenennodl. Hama 3pesgnas cucrema — [anaxruka. Jlpyrue
rajiakTiki. beckoneuynocts Beenennoil. Ilonsitue o kocmomnorwn. Pacumpsiomasics Bee-
nennast. Moaens ropstueit Beenennoit. Crpoerue u nporcxosacHue ['anakTuk.

Osomonus 383/, I'mnoresa npoucxoxaenns ComHeuHoH cucrembl. TepMosiepHbIi
cuntes. [Ipodiema tepmosieproit sueprertixu. Dueprus Connia v 38e31. DBOTIONHS 3BE3].
[Ipoucxosnenne CoHeUHOM CHCTEMBL

Jemoncrpatmn

Conneynas cucrema (MO/ICIB).

®dororpaduu nnaHeT, CACNAHHLIE ¢ KOCMUYECKHX 30H/I0B.

Kapra Jlyus! u nnaxer.

Crpoenue u ssosmnonus Beenennoit.

IIpumepnbIie TemMbl pedepaToR (10KIAI0B), HHIMBHIYAALHLIX IPOEKTOB

s Anexcanap ['puropsesnu Crosneros — pycekuii Gu3uk.

»  Autexcanp Crenanosnd [lormos — pycckuit yuensii, u3o0perareis paaqo.
e ANBTepHaTHBHAS DHEPreTHKA.

*  AKyCTHYECKUE CBOHCTBA IOJIYIPOBOJHAKOB.

= Anjpe Mapn Amnep — OCHOBOIIONIOHHAK JJIEKTPOIHHAMMUKH.

s  ACHHXDPOHHBII J[BUrATEb.

e AcCTepouIbl.

»  ACTPOHOMHMS HAIIHX JIHEH.

s Atomnas Quzuka. Mzoronst. [Ipumencnue pajoakTHBHBIX H30TOMOB.

e beckoHTakTHBIC METOJbI KOHTPOJIS TEMIICPATYPhI.

s BHUnonspHsle TPAH3UCTOPHI.

= bopuc Cemenosuy SkoOu — Qu3uk u u300peTaTels.

* Benuuaiiiuue oTKperTHs QU3KMKH.

«  Bu/ibl 2JIEKTPUYECKHX PA3PsIOB. DIEKTPUYECKUE PaspsA/ibl Ha ClykOe yenoBexa.
» Bimsnue nedexton Ha Qusuueckie CBORCTBA KPHCTAIIIOB.

» Bcenennas u remnast MarTepns.

= [amaneo I'aineil — ocHOBATENTE TOYHOTO €CTECTBOZHAHMS.
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[onorpadus u ee npumencHue.

JBHrKeHME Tenna NepeMeHHON MacChl.

Judpaxums B Hame wu3nu.

AKnjkue kpucrauisl.

3axons! Kupxroda s snextpruyeckoil nenu.

3aKOHBI COXPAHEHUS B MEXAHHKE.

3HaveHne OTKphITHH [ amies.

Wrops Bacunsepuu Kypuaros — duznk, opranmusarop aroMHOR HAYKH M TEXHHKH.
Mcaax HeroTon — co3narens Kmaccuyeckoi Pu3HKH.

HMcnomnp30Banne JMEKTPOSHEPTHH B TPAHCIIOPTE.

Knaccnduranus 1 XapakTepUCTHKH 3IIeMEHTapPHBIX YaCTHII,
Konerpyknuonnas mpoyHocTb MaTEpHATA | €€ CBA3b CO CTPYKTYPOH.
KoneTpykiust ¥ BUJIbI JIa3epoB.

Kpuoanekrponnka (MHKPOSIEKTPOHKKA U XOJIOT).

Jlazepuble TEXHOIOTHM ¥ UX HCIIOJIL30BAHNE,

Jleonapno jia Bunun — yuenstii u uzobperarens.

MarnwTisle u3Mepenus (IPHHIMIE! [TOCTPOCHHS! TPUOOPOB, CIIOCOBBI M3MEPEHMS
MardiTHOIO [10TOKA, MATHUTHON HHIYKIHH).

Maiixn ®@apaneit — coznares yueHns 00 2J€KTPOMATHHTHOM T10JI€.

Maxc ITnank.

MeTto1 MeYeHbIX ATOMOR.

MeTto/1p1 HAOIIOIEHNS | PETUCTPALMH PAIMOAKTHBHEIX U3TyYeH i ¥ YaCTHII.
Mertoibl onpeneeH s IOTHOCTH.

Muxaun BacunseBud JIoMOHOCOB — yUYEHBIH JHLUKIONEIHACT.

Moyenu aroma. OmsiT Pesepdopiia.

MouexynsapHo-KHHETHYECKAs TEOPHs HCATBHBIX Ta30B.

Monnus — ra3oBblil paspsj B IPUPOJIHEIX YCIOBHAX.

HanorexHnonorus — mMexMcHuInuaapHas 00IacTs GyHIaMenTalbHON i IPHKITAIHOMN
HAYKH U TEXHHUKH.

Hukona Tecna: wu3ns U HeoObYaliHBIC OTKPBITHSL.

Hukonaii Konepruk — cospareis relMoneHTpUYeCcKol CHCTEMBI MHPA.
Huise bop — ojimn u3 cosnareneit coBpemMennoit Gpuzuxu.

Hyxneocuures so Beenennok.



O0psicHenue GoTOCHHTE3A ¢ TOUKM 3PEHUs DUIHKHY.

OnTtuyeckue SBICHHS B IIPUPOJIE.

OTKpeITHE M IPHMEHEHHE BLICOKOTEMIICPATYPHOM CBEPXIIPOBOAUMOCTH.
IlepeMeHHbL DIEKTPUUCCKAN TOK U €I IPUMEHEHHE.

IInasma — yeTBepTOE COCTOSHNE BELIECTBRA.

[Tnanerst Conneynoit cucreMsl.

[TonynpoBOgHUKOBBIE AATUHKH TEMITIEPATYPBI.

[IprmMenenyre KUAKUX KPUCTAIIOB B IPOMBIIIEHHOCTH.

[IpaMenenye SaepHBIX PEakTOpPOB.

[Ipupona deppomarnernzma.

[Ipobrembl 3K070T1H, CBS3AHHBIC C HCIIOJIL30BAHWEM TEIIOBBIX MAITHH.
[TpousBoCTBO, IIEpeiaua ¥ HCIIOIB30BAHIE DIIEKTPOIHEPIHH.
ITpoucxoxnenue CoOMHEYHON CHCTEMBL.

Ibe3onnexTpuuecknii addexr ero npumerenue.

Passutue cpeacrs cBs3u U pajyo.

PeaktuBHEIC ABUTATEM ¥ OCHOBL! pabOTHI TEINIOBON MAIIMHEI.
Penukrosoe usnyyeHue.

Penrrenosckue nyuu. Mcropus otkpertus. lIpumencnue.

Poxxnenue 1 »BOIONMS 3B€31.

Ponp K. O. LIHOIKOBCKOTO B pa3BHTHM KOCMOHABTHKH.

CBeT — 2/1eKTPOMAarH|UTHAS BOJIHA.

Cepreit Iasnosuy KopoieB — KOHCTPYKTOP ¥ OPraHU3aTop MPOX3BOACTBA PAKETHO-
KOCMWYECKOH TEXHUKH.

CHITBI TPEHHUS.

CoBpemeHHas CIyTHHKOBAS CRSI3E.

Cospemennas puznyeckas KapTuHa MUpa.

CoBpeMeHHbIE CPEe/ICTBA CBSI3U.

ConHile — HCTOYHWK XKH3HH Ha 3emite,

Tpancdopmaropsr.

YneTpa3Byk (1oj1yq4eHue, CBOMCTBa, TPHMEHEHHE).
YrpasisieMblii TEpPMOSIIEPHBIA CHHTES.
YckopuTeny 3apsHKeHHBIX YacTHIL.

Du3rka 1 My3bIKa.
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* Ousuyeckue czofcTra arMochepsl.

s  QOTOITEMCHTHI.

o ®otoaddexr. llpumenenne sBrenus Gororpdexra.

o Xanc Kpuctuan DpeTe — OCHOBONOJIOKHAK 3JIEKTPOMArHETH3MA.
¢ UYepHble IBIPEL

o IlIkana aNeKTPOMArHUTHBIX BOJIH,

o DKOJIOTMYeCKUE MPOBIEeMBI M BO3MOIKHBIC ITYTH WX PEIIEHHUS.

» DJIEKTPOHHAS NPOBOIUMOCTS METAIIOB, CBEPXIPOBOINMOCTE.

Omunuit Xpucrtuanosuy Jlenn — pyccknit Guszmk.

1.4. Koan4ecTBO 9ac0B HA OCBOEHHE NPOTPAMMBI JIHCIHILIHHALI:
MaKkCcUMallbHOH yueOHOH Harpysku oOy4arowerocs 114 yaca, B ToM guciie:
00s3aTeNbHOM ay IMTOPHOH yueOHOU Harpy3ku obyyaromerocs 14 yacos;

CamMoCTOATENIEHOM padoTel 0Oyyaromerocs 86 4acos.
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2. CTPYKTYPA U COAEPKAHWUE YYEBHOHN JUCIUILIMHBI

2.1. O6nem yueOHOH AHCHHIIHHBI ¥ BH/ILI Y4eGHOH pafoTs

Bup yuednoi padornl

00Bem gacos

MaxcumansHas yqaeOHas HArpy3Ka (Bcero) 114
Ob6smaTensHas ayqaropaas ydeduas narpyska (scero) 14
B TOM YHCJIE!
NIPAKTHYECKHE 3aHATHS 4
nabopaTopHbie paboTh! 2
KOHTPOJIbHBIE PabOThI -
CamocrosiTtensnan padora ofyaaromerocs (Bcero) 86

Hpomemquﬁaﬂ arTccTalys B q}OpMC JKzaMEHa
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3. YCJIOBHSA PEATU3ALIAU PABOQYEN MPOTPAMMBI JUCLUIIJIAHEI
3.1. TpeGopanus K MUHHMA/ILHOMY MATEPHANLHO-TEXHHYECKOMY 00eCIIeYCHHIO
Peanusanus nporpaMMe! JUCLHILIAHBL TpeOyeT HamMIHs y4eOHoro kabunera OU3HKY.
ObGopynosanue yuebHOro kabuHeTa: MoCajoYHbie MECTA 110 KOJIMYECTBY yuanmxes; pabouee

MECTO ITpenoaaBareiis, OCHOBHOM yqe6[~n‘d'{< HJTA METOJHYECKOC ]'[OCOGHE, yq€6HO—MCTOiIIfI.‘{GCKHﬁ

KOMILIEKC, Pa3/JaTOYHBIA MaTepHal.
Texmuaeckue cpejicTBa 00yUeHUs: KOMITBIOTEP, OPITEXHUKA, J1ab0paTOPHbIE CTEH/IDL.
3.2. Undopmanmonnoe odecneyenue 00y4eHus

Qcnopuan Jureparypa

1.ITunckuit A A. ®uszuka.: Yueb./A.A. [Tunckuit, I'.JO. I'pakosexuii; nog obut. pex.JO.M. duxa,
H.C. [Typeiueso# — 4-¢ uzn., uenp. — M.: @opym: UHOPA-M, 2020. — 560 c.: un.- (IIpod.

ofpaszoBanue).

2. Tpodumosa T.U. Kype dus3uku ¢ npumepamu perenus 3aaaq s 2-x tomax. Tom 1 : yuebnoe
nocobue / T.W. Tpodumora, A.B. ®upcos. — Mocksa : KnoPye, 2020. — 575 ¢. // Pexxum
qpocryna: https://www.book.ru. Jlna CITO

3. Tpopumosa T.M. Kype dusuku ¢ npumepamu peiesus 3agaq B 2-x Tomax. Tom 2 : yueGHoe
nocobue / T.M. Tpodumora, A.B. ®upcos. — Mocksa : KnoPyc, 2020. — 378 c. // Pexum
noctyna: https://www.book.ru. Tns CITO

4.®usuka: Teopus, penIeHNE 3a/1a4, ISKCHKOH : yuebHoe nocobue / T.M. Tpodumona. —

Mockga : KnoPyc, 2017. — 315 c. // Pesxum jgocryna: https://www.book.ru. {ns CI10

29



4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHHUS JUCHUIIINHBI

KOHT[)OJ'[I) H OUeHKA DPe3YyILTATOB OCBOCHHUS JUCITHIUIHHBI OCYUIIECTBJIACTCS

IperojaBgarTesieM B TPOIECCe NPOBEICHHSA NPakTHYCCKHX 3aHSTUH B BH/IC naﬁopa”ropmﬂx H

CaMOCTOATEIIBHBIX pa60T.

[IpOMEXYTOUHLIM KOHTPOJIEM OCBOCHHUS OOYYAIOWMMUCA JUCHHIUIMHBL  «DH3uKa»

SIBIIACTCS 3K3aMCH.

PezyasTarTel 00ygenun

(ocBoOCHIBIC YMEHHS, YCBOCHILIC 3HANMS)

(I)()]')Mb[ H METOJLI KOHTPOJISI H OIEeHKH

PE3yALTATOR 00yUeHHs

YMmern:

- chOPMHUPOBAHHOCTE YMCHHS NPHMEHSTh
€CTECTBEHHO-HAYUHbIE 3HAHMS 2L

o0bsacHeHus OKPYKAIOIINX SIBJIEHUH,

COXpaHCHHuA 340POBbA, obecneuenus

Oe3onacHocTu KHIHECATEIILHOCTH,

OepexHOTO  OTHOMICHHS K  IPHPOJE,

palliOHaIBHOTO  NPUPOOOIIOIIL30BAHUA, a

TaK)Ke  BBIIOJIHEHHUS  POJIM  IPAMOTHOIO
norpeduTens;

- cOPMUPOBAHHOCTL YMCHHH TIOHMMATH
3HAYUMOCTL €CTECTBEHHO-HAYYHOTO 3HAHHSA
JUTSL KAXKIOr0 4YeOBEeKa HE3aBHCHMO OT Cro
mpoheCcCHOHANLHOH JICATENLHOCTH,
pasiimyarh (aKThl M OLEHKH, CPaBHUBATL
OlIGHOYHBIE BBIBOJBL, BHJETH WX CBA3L C
KPUTCPHSIMH OIIEHOK M CBA3b KPUTEPHER C
OIIPE/IETICHHOM CHCTEMON LEHHOCTEH;

- YMEHHE YIPaBISITL CBOGH ITO3HABATEIILHON
JCATCNBHOCTBIO, MPOBOAMTL  CAMOOLECHKY
YPOBHS CODCTBEHHOrO HMHTEIUICKTYAILHOIO

Pa3BUTHSI,

Ornenka BLINOHEHUS paboT HAa MPAKTHYECKMUX
3aHATUAX, TabopaTopHoi paboThl ¥ 3agaHuit

CaMOCTOSITE/ILHOH paboTHI.

2K3aMCH

- YMCHHC BbICTPANBATL KOHCTPYKTUBHLIEC

Ouenxa BBINOIHEHHS YCTHOI'O M ITHCBEMEHHOT'O

30




B3aMMOOTHOIICHHA B KOMAaHJIC IO PEIICHUIO

001MX 33184 B 00JIACTH ECTECTBO3HAHMS,

OIIpoca,; CaMOCTOATEIIEHBIX pra}KHeHI/]ﬁ 151

3aJannH.

3uarn:

- c()OPMHPOBAHHOCTL MPC/CTABICHHNA O

UEIOCTHOH COBpGMGHHOﬁ CCTCCTBEHHO-

HaydHOH KapTMHE MHpa, TPHPOAE Kak
€/IMHOH LEIIOCTHOM CcHCTEME, B3aMMOCBSA3H
YeJIOBEKa,

IPUPOJIBI %1 oliecTna,

IIPOCTPAHCTBEHHO-BPEMEHHBIX  Maciradax
Bceenennoit;

- BlaJCHUE 3HAHHAMH O HauboJiee BAKHBIX
OTKPBITHAX W JIOCTHIKEHHSX B 00JacTH
€CTEeCTBO3HAHUS, TOBIMABIIUX HA 3BOJIOIHUIO

MPEJCTaBICHUA O TPHPOAE, HA PAIBHTHE

TEXHUKH ¥ TEXHOJIOTHH;

Onenxa BLITONHEHHS pabOT HA TIPAKTHUYECKHX

3aHATHSX, JabopaTopHoM paboTkl U 3a1aHui

CAMOCTOSITENIEHON paboThLI.

JK3aMeEH

-chopMHpPOBAHHOCTL  MPEJACTABICHHH  ©

Hay4yHOM METOJe II03HAHUS LIPHPOILI |
CPEACTBAX M3YYEHHUsI MEramMupa, MakpoMupa
U MUKPOMHDE;

BJIIAACHHUC npucMamu

€CTEeCTREHHO-HAYYHBIX HabnroNeHuH,

OIILITOB, HUCCIIEIOBAHKK A OLCHKH
AOCTOBEPHOCTH ITOTYHCHHLIX PE3YVILTATOR,

- BJIQJCHUE MOHATHHHEIM aniaparom
ECTECTBEHHLIX HAYK, MTO3BOJIAIOIINM
NO3HaBATL MHP, Y4aCTBOBATL B JHCKYCCUAX
ITO CCTECTBEHHO-HAYYHBIM BOMNpOCaM,
HCIIONIB30BATE PA3JIMYHBIC HCTOYHHUKH
}'I.l.-IdJOpMa]_IHH JUIS TIOJINOTORKK CODCTBEHHBIX
paﬁoT, KPHTHYCCKH OTHOCHUTLCS K

coobenusm CMU.

Ol',[C}-IKa BBIMNOJIHEHH A pa60T Ha MPaKTHYCCKUX

3aHATUSAX, TA00PATOPHOH paboThI M 3agaHnit

CaMOCTOATETEHON paGoThl.

2K3aMCH
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