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1. HOACHUTEJIBHASA 3AIINCKA

[Tporpamma yue6HOTO peamera «Duznka» pazpaboTaHa Ha OCHOBE:

deneparTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa CPEIHETO
obmero odpazopanus (nanee — ®I'OC COO);

NIPUMEPHOH OCHOBHOH 00pa30BaTEeIbHONW TPOTPAMMBI CpPEIHEro OOIIero
obpazoBanus (naiee — [IOOII COO);

¢denepanbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEeILHOTO CTaHAapTa CPEIHETO
npodeccruonanpHoro oopazosanus (nanee — I'OC CIIO) 43.02.16 Typuszm u
TOCTETIPUUMCTBO

npuMepHol  paboueil  mporpammbl  0OmIeoOpa3oBaTeabHON  yueOHOMU

muciuIuiMHbl  «Du3nkay Mo TeXHUYECKOMY Npoduiito s MpodecCHOHaNbHBIX
o0Opa3oBaTeIbHBIX OpraHU3alINi);

ydyeOHOro TlaHa mno crnenuanbHocTu/mpodeccun  43.02.16 Typuszm u
TrOCTETPUUMCTBO
paboueil mporpaMMbl BOCIUTAHUS 1O crieruaibHocTH/ipodeccuu 43.02.16 Typuszm
U TOCTEITPUUMCTBO

[Iporpamma ydebnoro mpeamera «®Pusnka» pa3paboTaHa B COOTBETCTBUU C

Konuenuueld mpenogaBanus o0011€00pa3oBaTeNIbHBIX  TUCHUIUIMH C  Y4ETOM
npodeccuoHaIbHOM HAMPaBIEHHOCTH TNPOrPAMM CPEIHEro MPOQPECCHOHATBHOTO
oOpa3oBaHHUs, pealn3yeMblX Ha 0a3e OCHOBHOTO oOmiero oOpa3oBaHUS,
YTBEPKICHHOM  pacnopsbkeHueM  MuHuCTepcTBa  mpocBemieHus:  Poccuiickoit
Oenepanmu ot 30.04.2021 Ne P-98, Ha ocHoBanuu nHchMa JlemaprameHTa
rOCy/IapCTBEHHOW TOJUTUKU B cdepe cpeaHero npopecCuoHAIbHOTO 00pa30BaHus U
npodeccuoHanbHOr0  oOydeHuss MwuHuUCTEepcTBa  mpocBemeHuss  Poccuiickoit
®enepanyu oT 30.08.2021 Ne 05-1136 «O HanmpaBieHMH METOIMK MPETOIaBAHUS.

Conepxanue paboueil nporpammsel no npeaMery «®duszuka» pazpaboTaHo Ha
OCHOBE:

CUHXpOHM3aunu 00pazoBaTenbHbIX pe3yiabTaroB @PI'OC COO (JIMYHOCTHBIX,
npeametHbix, MetanpeameTHeix) 1 GI'OC CIIO (OK, IIK) ¢ yuerom mpoduibHOI
HaIpaBJIEHHOCTH Mpodeccuu/ CrenualbHOCTH;

WHTErpallui W TPEEeMCTBEHHOCTU COJIEpXKaHusg Mo mnpeamery «Duszuka» u

coJiepKaHusl y4eOHBIX TUCHUIUINH, Tpodeccuonanbubix Moayseit ®I'OC CIIO.



1.1. Mecto yueOHOro npeaMeTa B CTPYKTYype OCHOBHOH
o0pa3oBaTe/IbHOM NMPOIPAMMBI:

VYueOnbiii npeamer «Pusnka» u3ydaercs B 0011eo0pa3oBaTeIbHOM LIUKIIE OCHOBHOM
00pa3zoBaTeIbHOM MPOTrpaMMBbl CpeAHEr0 MpodeccuoHaILHOTO 00pa3oBaHus (Janee —
OOII CIIO) no 43.02.16 TypusMm U rocTenpuuMCTBO Ha 0a3ze OCHOBHOIO OOIIEro
00pa3oBaHUs ¢ MOJYYCHUEM CPEIHEr0 00IIero oOpa3oBaHusl.

B mporpamMMe TeopeTHYeCKHe CBEICHHUS OTONHSIOTCS JIaDOpaTOPHBIMU U

NPAKTUYECKUMU 3aHSITUSIMU B COOTBETCTBUU C YYEOHBIM IJIAHOM IO CIEUATBHOCTH.

[IporpamMma coaepKUT TEMATUUYECKH JIaH, OTPAKAIOIINN KOJIMYECTBO YaCOB,
BBIAEJISIEMOE HA M3YUYEHHUE PA3/ICNIOB U TEM B paMKax npeaMera « Pusukay.

Kontponp xauectBa ocBoeHus npeamera «Pu3nka» NPOBOAUTCS B MPOLIECCE
TEKYILIEro KOHTPOJISL U POMEKYTOUYHOW aTTECTALIMH.

Texymuii KOHTPOJIb MPOBOAUTCS B MpeAesiax yueOHOro BpeMEHH, OTBEICHHOTO
Ha IIpeIMET, KaK TPaJULMOHHBIMH, TaK U MHHOBAIMOHHBIMU METOJAMH, BKIIHOYas
KOMIIBIOTEpPHOE  TeCTHUpOBaHWE. Pe3ynbTaTbl KOHTPOJIL  YYUTBIBAIOTCS  IIPHU
IIOJABECHUN UTOTOB 10 IPEIMETY.

[IpomexyTouHasi arrecTanusi HPOBOAUTCA B (opMe BSK3aMeHa IO MTOTraM

U3YUYCHUS NPEIMETA.

1.2. eau u 3aaa4u yueOHOI0 mpeaMeTa

Peanuzanus mporpammbl yueOHOro mpenmera «®Pusmka» B cTpykrype OOII
CIIO nampaBiieHa Ha TIOCTUKEHUE LIEJIH T10:

B cootBerctBumn ¢ IIOOII COO copep:kaHnue mporpaMmbl HampaBiI€HO Ha
JOCTH>KEHUE CIEAYIONINX 3aa4:

-0CcBOeHHI0 00pazoBarenbHbIX pe3ynbTaToB GI'OC COQO: nmuunocthblie (JIP),
metanpeametasie (MP), mpeameTtHsie 6a3oBoro yposas (I1P 6),

-MIOJITOTOBKE  OOYYAIOMIMXCSI K OCBOGHHUIO 00mUX ©  NpodhecCHOHAIBHBIX
komrereniuii (manee — OK, TIK) B coorBerctBum ¢ ®I'OC CIIO mo 43.02.16
TypusM M rocTENpUUMCTBO



B  mpomecce  ocBoeHuss —mpeamera  «@Puszmka» y  00yyarolmuxcs
I[eJICHANpPaBICHHO (OPMUPYIOTCSI YHUBEpCaJIbHbIE YueOHblEe neMcTBUSA (nmanee —
YY), Brmaouas ¢GopMuUpoBaHHE  KOMIETEHIMA B 0o0jacTd  yuyeOHO-
UCCJIEeI0BATEICKOM M TMPOEKTHOW JAESTENbHOCTH, KOTOpPbIE B CBOIO OYepellb
o0ecrneynBalT MNPEeeMCTBEHHOCTh (opMupoBaHus oOumx komneTeHuit OrOC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccruoHaabHOe
caMoOIIpe/ieNIeHHe 00yJarouuxcs, pa3BUTHE OA30BBIX YIPABICHYECKUX YMEHHH IO

IUTAHUPOBAHUIO U MMPOSKTUPOBAHHUIO CBOETO MPO(PECCHOHATBEHOTO OYYIIETro.

1.3. OOmas xapakTepucTHKA y4eOHOI0 MpeAMeTa

[Ipeamer «dusnka» n3ydaercs Ha yriyOJeHHOM YpPOBHE.

B npodunbHYI0 COCTaBISIONIYyI0 1O TIPEAMETY BXOAUT MPO(PEecCHOHATEHO
OPUEHTHUPOBAHHOE COJIEpKaHUEe, HEeoOXoAauMoe sl (OPMHUPOBAHUS y OOYUYaIOIIMXCS
00IIMX U MPO(HEeCCHOHATTBHBIX KOMITETEHIINH.

B uensx mnoaroroBku oOywaromuxcs K Oyaymied npodeccruoHanbHON
NESTENbHOCTH TpU W3y4eHUW YydeOHoro mnpeamera «Dusmka» o0cobdoe BHHUMAHUE
yOENIAEeTCS  PacUIMpeHUI0  NPEAMETHBIX  pE3yJbTaTOB U COAEPKAHUIO,
OPUEHTUPOBAHHOMY Ha TOATOTOBKY K TMOCIEAYyIOIMeMy MNpodecCHOHAIBHOMY
00pa3oBaHUIO.

B nmporpamme mo npenMery «Puszukay, pearnzyeMoi MpH MOArOTOBKE 00YJarOIUXCs
mo chenuaigbHoCTsIM/TIpodeccusivM, NpoPUIHLHO-OPUECHTUPOBAHHOE — COJCpPKaHUE
HaxoauT oTpaxkeHue B Temax Tema 1.1Kunemartuka, Tema 1.2 3akoHb MEXaHUKHU
Heiorona, Tema 1.3 3akoHbl coxpaHeHuss B MexaHuke, Tema 2.1 OcHOBBI
MOJICKYJISIPHO KUHETHYeCcKoM Teopuu. HWMnaeansubiii ra3, Tema 2.2 OcHOBBI
TepmoanHaMuku, Tema 3.1 Dnektpudeckoe none, Tema 3.2 3aK0HBI MOCTOSIHHOTO
ToKa, Tema 3.3 DnexkTpuueckuil TOK B MOIynpoBOAHWKAx, Tema 3.4 MarnutHoe
none, Tema 3.5 OnexkrpoMarHuTHass WHAYKOWs, Tema 4.3 DIEKTPOMAarHUTHBIE

konebanus, Tema 4.4 DIeKTPOMarHUTHBIEC BOJHBI.



1.4. Ilianupyembie pe3yJibTaTbl OCBOCHHSI Y4e0OHOI 0 IpeaMeTa

Koapl
pe3yJabTaTOB

IInanupyemble pe3yJbTaThl OCBOEHHS Y4eOHOro MpeaMeTa BKJIKYAIOT:

JInuHocTHbIe pe3yabTaThl (JIP)

JIP0O4

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIBTYp, a TaKKe
pa3nuyHbIX  (GOpM  OONIECTBEHHOTO CO3HAHWS, OCO3HaHHE CBOEro MecTta B
MOJIUKYJITYPHOM MUPE;

JIPOS

c(hOPMHUPOBAaHHOCThL OCHOB CaMOpPAa3BUTHS W CAMOBOCIIMTAHHS B COOTBETCTBUU C
O0IIICYEITOBEUECKUMHU LIEHHOCTSIMM M HJI€ajlaMK TPAKIAHCKOro OOIIeCTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSTEIBHOMN, TBOPUECKOM U OTBETCTBCHHOM JIEATEIIbHOCTH;

JIP 07

HaBBIKH COTPYAHHMYECTBA CO CBEPCTHHKAMH, JACTHMH MJIAJIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIMIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIECIOBATEIBCKOW, TTPOSKTHON U
JIPYTUX BUAAX ACSITEIbHOCTH,

JIP 09

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEH )KM3HH; CO3HATEIbHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCIEIIHOM MPo(heCCHOHAIBHON 1 00IIECTBEHHOM eITEeIIbHOCTH;

JIP 13

OCO3HAHHBIA BBIOOp Oyayiiel mpodeccud W BO3MOKHOCTEH peaju3alliid COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIEHUE K TPOodecCHOHABLHON NeATebHOCTH KaK BO3MOXXHOCTH
y4acThsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
poOIeM.

MetanpeamerHblie pe3yiabratbl (MP)

MP 01

VMeHne caMoCTOSTEIbHO OIpE€ACIIATE LEINU OCATCIBPHOCTH W COCTABJIATH IIJIAHBI
OCATCIBHOCTU,; CaMOCTOATCIIBHO OCYIIECTBIATHE, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
OCATCIBbHOCTD, HUCIIOJIB30BATh BCEC BO3MOXKHBIC PECYPCHI MJIA JOCTHKCHHA IMOCTABJICHHBIX
mener u pfain3anu ILUIAHOB OCATCIBHOCTH, BBI6I/IpaTB YCIICIIHBIE CTpAaTe€ruu B
Pa3JIMYIHBIX CUTYAalIuAX

MP 02

YMeHne TpOAYKTUBHO OOMAThCS W B3aWMONEHCTBOBATH B TIPOIIECCE COBMECTHOM
NeATEIbHOCTH, YYUTBIBATh IO3UILUM IPYTUX YYaCTHUKOB IESITEIBHOCTH, 3(P(PEKTUBHO
paspernaTh KOHQIMKTHI

MP 03

Brnagenne HaBbIKAMU TIO3HABATENBHOHW, Y4eOHO-MCCIEOBATENHCKOW W TMPOEKTHOM
NEATEIbHOCTH, HaBBIKAMH pa3pelieHHus Npo0sieM; CHOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOIOB peIIeHHs MPAKTUYECKUX 3a1ad, IPUMEHEHHIO
Pa3IMYHBIX METOAOB O3HAHUS

MP 04

['oTOBHOCTP M CHOCOOHOCTh K CaMOCTOATENBHON HH(OPMAIMOHHO-TIO3HABATEIIEHOM
JeATEIbHOCTH, BJIaICHUE HABBIKAMH MOMyUYeHUsI He00X0IuMOoN HH(POpMAIMK U3 ClIoBapen
pa3sHBIX TUIIOB, YMEHHE OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HH(oOpMmanmy,
KPUTHYECKH OLIEHMBATh U MHTEPIPETUPOBATH HHPOPMALHIO, TOy4aeMyI0 U3 Pa3IudHbIX
HCTOYHUKOB

MP 05

YMeHne ucnonp3oBaTh CpecTBA HHPOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
(manee - UKT) B perieHrr KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AIMOHHBIX 337124
¢ coOmroneHreM TpeOOBaHWN OPrOHOMHMKH, TEXHHKH OE30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHrs, TMpPaBOBbIX W OTHYECKUX HOPM, HOPM HWH(POPMAIUMOHHON
0e30MacHOCTH

MP 07

YMCHUEC CaAMOCTOATCIIbHO OLCHHUBATD U IIPUHUMATDL PCIICHUSA, OMPECACIAONNE CTPATCTUIO
MOBCACHUS, C YUCTOM I'PAXKJAAHCKUX U HPABCTBCHHBIX L[eHHOCTeﬁ;

MP 08

BJIaICHUC A3BIKOBBIMH CPCACTBAMU - YMCHHUC SICHO, JIOTUYHO WM TOYHO H3JIaraTb CBORO
TOYKY 3pCHMS, UCITIOJIL30BAThL aJICKBATHBIC A3BIKOBBLIC CPCACTBA

IIpenMeTHBIE pe3yJIbTaThl yriay0JeHHblid yposenb (I1Py)

TPy 01

C(bOpMI/IPOBaHHOCTB CHCTEMBI 3HAaHHH 00 O6I]_II/IX (I)I/I3I/I‘{CCKI/IX 3aKOHOMCPHOCTAX,
3dKOHaX, TCOpHUAX, HpeﬂCTaBHCHI/Iﬁ 0 HeﬁCTBHH Bo Bcenennoi (1)I/I3I/IHCCKI/IX 3aKOHOB,
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Koaw1 I[nanupyemble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeIMeTa BKIIOYAIOT:

Pe3yJIbTATOB
OTKPBITHIX B 3€MHBIX YCIIOBHSIX;

1Py 02 c(OpPMUPOBAHHOCTh YMEHUS UCCIIENOBATh U aHAJIM3UPOBATh pa3HOOOpas3Hble pusnyeckue
SIBICHUSI M CBOKMCTBA OOBEKTOB, OOBSICHATH HPUHIMIBI Pa0OTBl M XapaKTEPHUCTUKU
npuOOPOB H  YCTPOMCTB, OOBSCHSATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C
reoU3NUECKIMH SIBJICHUSIMH;

TPy 03 BJaJICHNE YMEHHMSIMUA BBIBUIaTh THIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIOJATAIOIINX
(U3NYeCKNX 3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPSATh WX OKCIEPUMEHTaJIbHBIMU
cpencTBamu, GOpMYITUPYS LENb UCCIeJOBaHUS,

[TPy 04 BJIaJICHHE METOJIaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS W TPOBENCHUS (U3NUYCCKHX
9KCIIEPUMEHTOB, OIMCAHHWS M aHajnu3a TOJNyYeHHOW W3MepHUTeNbHOH WHGopMaluy,
OIpeJIeTIeHNs JIOCTOBEPHOCTH TIONYYEHHOTO pe3yNbTaTa;

ITPy 05 c(hOPMHUPOBAaHHOCTh YMEHHUI IPOrHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH MOCIICICTBHUS

OBITOBOM M TPOM3BOJICTBEHHON [EITEILHOCTH YEJIOBEKAa, CBSI3aHHOW C (U3MYSCKHMH
MPOIECCAMH, C MO3UITUI IKOJIOTHYECKON Oe30IaCHOCTH.




2. OFbEM YYEBHOI'O ITIPEJMETA U BUJIbl YYEBHOUH PABOTHI

Bun yueOHoi#i padoTbl O0bem B yacax
O0beM o0pa3oBaTe/IbHON MPOrpaMMbl YUeOHOT0 NpeaMeTa 92
OcHOBHOe coJep:KaHHe 92
BT. U..

TeOpeTHYecKoe 00yueHne 80
ab0paTOPHBIE/TIPAKTHUECKUE 3aHATUS 12
IIpodeccnoHabHO OPUEHTHPOBAHHOE COACPKAHME 14
BT. U..

TEOpeTHYecKoe 00yueHHe 10
1ab0paTOPHBIC/TIPAKTHIECKUE 3aHATUS 4
IMpome:kyrounasi arrectanusi (1uddepeHIHPOBAHHDIH 324€T)




3. COAEPKAHUE U TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEIMETA ®U3UKA

Oobem Koz Kon
HaumenoBanue Conep:xanne yuyeoHoro Mmarepuasna u ¢GopMbl OpraHu3anuu 1esATeTbHOCTH B yacax 00pa3oBaTeJbHOTO | 00pa30BaTeILHOTO
pa3/iesioB U TeM o0yJaronmuxcs pesyabTrata ®I'OC | pesyabtata ®I'OC
CO0 Ccnio
Pazpnen 1. Mexanuxka 52
Tema 1.1 ConepxaHue yueOHOro MaTepuaia 18
Kununemarnka Yro 1 Kak usydaer Gpusuxa? 1 TPy 04, TIPy 05
DU3NYECKNE BEINYHNHBI. 1
IpodeccnonanTbHO OPHEHTHPOBAHHOE COEP:KAHUE
Mexanudeckoe JBHKEHUE: OCHOBHEIE MOHATHS (MaTepuaibHas TOUKA, [Py 01, ITPy 02, IIK 1.1, IIK 1.2, TIK
abcomoTHO TBEPI0E TEIO0, CHCTEMA OTCUETA). 1 [Py 03 ITPy 04, ITPy | 1.3,TIK 1.5, IIK 1.6,
05 IK 2.2, TIK 2.4, TIK
TpaekTopusi, IyTh U MTepeMEIICHNE MaTEPUATLHON TOUKH. 1 2.5, 1IK3.1
CKopocTb, cpenHss U MTHOBeHHas. PaBHOMeEpHOE MPpsAMOIHHEHHOE
JBUKEHUE. 1
Knaccuueckuil 3aKoH CIIOKEHUSI CKOPOCTEH. 1
Yckopenue. PapHonepeMeHHOE MPSIMOJIMHEMHOE JIBUKEHUE. 1
CBoboaHOe majieHne Tell. 1
JBmxenune Tena, OpOIIEHHOT0 TOPU30HTAIBHO HITH TTOJT YTIIOM K 1
TOPH30HTY.
JIBmkeHne MaTepraibHOW TOYKHU IO OKPYKHOCTH M BpaIlaTelbHOE 1
JBW>KEHHUE TBEPIOrO TEINA.
[IpakTudeckas padora Nel: penrenue 3a1a4 Ha HAXOXKICHHUE TTYTH, 1
TepeMeIeHNs U TPOEKIIHH ITepeMeIeHns] Ha KOOPIMHATHEIE OCH.
[IpakTudeckas padora Ne2: pernreHue 3a/1a4 Ha HAXOXKICHUE CPETHEH 1
CKOpOCTH.
[IpakTudeckas padora Ne3: pernrenue 3a1a4 Ha 3aKOH CIIOKEHUE 1
CKOpOCTEH.
[IpakTudeckas padora Ned: pernreHne BHIMUCIUTENBHBIX 337249 HA 1
paBHOMEPHOE M paBHOIIEPEMEHHOE MPSIMOIIMHEIHHOE IBIDKEHUE.
[IpakTuyeckas padora Ne5: perreHue rpaduueckux 3aaad Ha 1
paBHOMEPHOE U PaBHOIIEPEMEHHOE NPSMOIMHEHHOE ABMKEHHE.
[IpakTuueckas padora Ne6: perieHue 3aad Ha CBOOOAHOE NaICHHUE 1

TCIIa.
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HaumenoBaHnue
pa3nesnoB U TeM

Coaep:xanne y4e0HOro MaTepuaaa M (pOpMbI OPraHU3aALMHU AeSITeTbHOCTH
odyuaromuxcs

OobeMm
B yacax

Kon
00pa3oBaTeIbHOI0
pesyabTata ®I'OC

COooO

Kon
00pa3oBaTeJLHOI0
pesyabTata ®I'OC

C1io

ITpaxTuueckast pabora Ne7: perienue 3aaad Ha JBUXKEHHE TeNa,
OpOIIEHHOT0 TOPU3OHTAIBHO WIIH TOJT YIJIOM K TOPH3OHTY.

[pakTudeckas pabora Ne§: pelieHue 3aqa4d Ha JBIKEHUE 110
OKPYXXHOCTH M BpallaTeJIbHOE JBHKEHHE.

[oaroroButs coobmmenne «Ilorpemnoctu Gpusnueckux uamepenuit. Ux
Pa3HOBUHOCTH, IPUYHHBI U CIIOCOOBI MX MUHUMU3AHUKy. Onucath CHTyaluH,
KOTJIa OJTHH U T€ K€ Tela B OJJHUX CUTYAIWsIX MOKHO CUUTATh
MaTepHalbHBIMH TOYKaMH, a B IpYTUX HerT. [loAroroBuTs coobmieHne
«Cxkopoctb cBeray. [IpoBecTr HaOIOIEHIE U HCCIIEOBAaHHE CBOOOTHOTO
MMaIeHus Pa3IMdHbIX Tel (MOHETKH, Jiucta Oymaru, u T.11.). [IpoBectn
CPaBHUTENBHBINA aHANIM3 MTOCTYNATEIBHOTO U BPAIIATENbHOTO JIBHKCHHS
(odopmuTs B BuAe Tabmuipl). PaccantaTe myTh, IEpeMEIEHHE U CPEAHIOI0
CKOpPOCTb Ha IYTH OT JI0Ma B KoJiek. [IpoBecTH cpaBHUTENBHBIN aHAIN3
PaBHOYCKOPEHHOT'0, PABHO3aMEIJICHHOTO 1 PABHOMEPHOTO IBHKEHHSI:
BBITIKCATh YPaBHEHUS JIBHXKEHMSI, (POPMYIIBI 3aBUCIMOCTH OT BPEMEHHU
CKOpPOCTEH YCKOpEHHUH, COOTBETCTBYIOIIME rpaduKu (0OPMHUTH B BHIE
Tabmwuipl). [IpoHabmtonaTe 3a IBMKEHHEM TEJ, OpOIMTEHHBIX TOPU30HTAIBHO U
TIOJT YTJIOM K TOPU30HTY; 3apUCOBATh UX TpaekTopur. [loaroroBuTh
cooOmenne «/[Brxenne Tel mo MUKIoNIam».

Tema 1.2
3aKoHBI MEXaHUKH
HeroToHa

Conepxanre yueOHOr0 MaTepraia

18

IIpodeccnoHabHO OPUEHTUPOBAHHOE COlEPKAHUE

[lepBerit 3akoH HeroToHa. MHepunanpabie cuctemsl otcuéra (MCO).

=

dusnueckre BENTUUMHBI B TUHAMUKE: CHJIa, Macca U IUIOTHOCTh,
HUMILYJIbC.

=

Bropoii 3akon Hetorona. [IpuHuun cynepno3suuuu Cuil B MEXaHUKE.

Tperuii 3akon HetoTona. [IpuHuun otHocutensHOCTH [amues.

3akoH BCGMI/IpHOFO TaroTeHns. Cuja TATOTEHHS U CHIIA TSHKECTH.

Cuna Tspxectu U Bec. HeBecoMOCTb.

Cuia ynpyrocTy U cuijia TPEHHUSL.

Cuna Apxumena.

[Ipaktuyeckas padora Ne9: pemenue 3aga4d Ha 2-if 3akoH HproToHa.

[Ipaktuyeckas padora Nel(Q: perenne 3a1a4 Ha UMITYJIbC TeJla, UMITYJIBC
CHJIBI, U3MEHEHNE UMITYJIbCa.

I

TPy 01, [Py 02,
TPy 03 TPy 04, TPy
05

K 1.1, TIK 1.2, IIK
1.3, TIK 1.5, IIK 1.6,
IIK 2.2, TIK 2.4, IIK
2.5, 1IK3.1
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[Ipaktudeckas padora Nel 1: perenne 3a1a4 Ha HAXOXKICHUE CHITBI
YIPYTOCTH.

[paktuyeckas pabora Nel2: pemienne 3a1a4 Ha ABUKEHUE Tel MO
JISMCTBHEM CHJIBI TPEHHUSI.

[paktuyeckas padora Nel3: pemrenne 3a1a4 Ha ABUKEHUE Te MO
neiicTBreM 2-3 Crul, IEUCTBYIOMNX B0 OJTHOM TIPSIMOH.

[paktudeckas padbora Nel4: pemenne 3a1a4 Ha 3aKoH BeemupHoro
TATOTCHUA.

[paktudeckas padora Nel5: perenne 3a1a4 Ha HaXOXKJICHUE Beca Tena
(B TOM umCIIe, ABMKYIIETOCS C YCKOPEHHUEM).

[paktudeckas padora Nel6: pereHne 3a1a4 Ha IBUYKEHHE IO
HAaKJIOHHOM IJIOCKOCTH.

IIpakrrueckas padora Nel7: pemreHue 3a1a4 Ha IBIKCHUE CBI3aHHBIX
TeJl.

IIpaktrueckas padora Nel8: pemreHue 3a1a4 Ha IBMKESHUE TET B
KHUJIKOCTSIX U Ta3ax.

[oaroroButs coobienue «Pa3muaHbie criocoObl U3MEPEHUST MACChI TEI.
[Homrorosuts coobmierne «II[puHIUTT OTHOCUTENFHOCTH B KJIACCHYECKON U
peTATHBUCTKON pu3uke». [lonroroButh coodmenne « Cuna TsHKeCTH Ha
pasHbIX iaHerax». [logroroButs coobmenne «MHoroobpasne cui B
npupozne». [loaroroButs coobmierne «PopmynupoBka 2-To 3akoHa HpioToHa
C HUCTIOJIb30BaHUEM TTOHSTHS UMITYIIBCY. BhIaucieHne ;xECTKOCTH KOMOMHAITHIA
npyxuH. CocTtaBUTh TabnHIy «Y CKOpeHHe CBOOOHOTO MaIeHHs U TIepBast
KOCMHUYECKasi CKOpOCTh Ha Pa3NWYHBIX TUTaHeTax». [IpoBepka ¢ moMoIbo
JOMAITHUX (TPYXUHHBIX ) BECOB U3MEHEHMsI Beca Tela B IBIKYIIIEMCS JTH(TE.
[lonroroButsk coobmenne «Cuma ApxuMenay.

Tema 1.3
3aKOHBI COXPAHEHUA
B MeXaHHKe.

Conep:xanue yueOHOro MaTepuasa

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE

33,MKHYTI>I€ " U30JIMPOBAHHBIC CUCTCMBI. 3aKkoH COXpaHCHUA UMITYJIbCA.

PeakTuBHOE JABHKCHHUC.

Pabora u sHeprus.

MomurHocts. KoaddunuenT monesnoro neictpus.

PabGora cuIbl TSKECTH.

e

TPy 01, [Py 02,
TPy 03 [Py 04, TIPy
05

K 1.1, TIK 1.2, TIK

1.3, 1IK 1.5, IIK 1.6,

K 2.2, TIK 2.4, TIK
2.5, 1IK3.1
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PaGota cuitel ymipyrocti.

PaGota cuitel Tpenus.

IToreHunanbHasg SHEPTUSL.

Kunerndeckast sueprusi.

3aKOH COXpaHEHHs PHEPTUH.

[MpakTudeckas pabora Nel9: pemieHue 3a1a4 Ha 3aKOH COXPaHECHUS
HMMITyJIbCA.

A I

[pakTuueckas padora Ne2(: pemieHue 3a/1a4 Ha BbIYUCIICHUE PAOOTHI U
KIIJI, momHOCTH.

[paktudeckas padora Ne21: pereHne 3a/1a4 Ha BEIYHCIICHHE
KUHETHYECKON U NTOTEHIUAJIBHON SHEPTUH.

IIpakrrueckas padora Ne22: pemeHue 3aa4 Ha 3aKOH COXpaHCHUS
MEXaHUYECKON SHEPTHHU.

[Ipaktrueckas padora Ne23: permieHue 3a7a9 Ha MOTEPI0 MEXaHUIECKOM
SHEPTHUH.

IIpaktrueckas padota Ne24: perenne 3a1a9 Ha CTOITKHOBEHUS
(abcomtoTHO yNIPYTHil M aOCOMIOTHO HEYNIPYTUH yaaphl).

[ToaroroButh coodmerune «Poixps K.O. [{IHONMKOBCKOTO B pa3BUTHU
KOCMOHABTHKN». IToaroroButs coobmenne «Kakue ObiBatoT 3naueHus KI1/] B
PasTUYHBIX MexaHu3Max?». Beraucnuts padoty 1Mo rpaduky 3aBHCHMOCTH
CHJTBI OT IPOHIeHHOTO TyTH. CHOPMYIHPOBATH U 3aITUCATH AITOPUTMBI
BBIYHCIICHHUS Pa0O0T CHITBI TSDKECTH, CHITBI YIIPYTOCTH M CHJIBI TPEHUSI.
[Honrorosutsk coobmienne «Kakne OBIBAIOT BUIBI SHEPTHH, KPOME
MexaHndeckon?». Paccunrtats, Kakyro paboTy coBepIaeT 4eloBek,
MTOTHUMASICh Ha HECKOJIBKO 3Ta)KeH BBEPX M KaKylO MOIIHOCTH OH IPHU 3TOM
pasBuBaer. [loaroroBuTh coobmenne «OTKPHITHE 3aKOHA COXPaHEHUS
sHeprumy». [logroroButs coodmenne «Kakue emeé cynecTByoT 3aKOHBI
COXpaHEeHMs, KpOMe 3aKOHOB COXPaHEHHSI SHEPTHH U UMITYIIbCa?».

Paznen 2.

OCHOBBI MOJIEKYJIAPHOI (PM3UKHU U TEPMOAMHAMHUKH

Tema 2.1
OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM

ConepxaHue yueOHOr0 MaTepuaia

10

[MpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME

OcHoBuble nonoxennss MKT

TPy 01, [Py 02,
TPy 03

K 1.1, TIK 1.2, TIK
1.3, TIK 1.5, IIK 1.6,
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Teopun. UaeanbHbIit
ras.

Huddysus u 6poyHOBCKOE IBHKEHHE — SKCIIEPUMEHTAIBHBIE
noarsepxaeHuss MKT

CKOpOCTI/I ABMIXCHHA MOJICKYJI B ra3ax.

BriBon ocnoBHoro ypaBaenust MKT.

Temneparypa u €€ u3MepeHue.

T"a30BbIC 3aKOHEIL.

YpaBHEHHE COCTOSIHUS UICANILHOTO ra3a (ypaBHeHne MeHeneeBa-
Koraiimepona).

A

Temmeparypa Kak Mepa cpeqHell KHHETHIECKOH YHEPTUH MOJIEKYII.

(BN

[paktudeckas padora Ne25: pemeHne 3a/1a4 Ha BBIYHCIICHHE
XapaKTEePUCTUK MOJIEKYJT (MACChl, CKOPOCTH, YHEPTUH U T.IL.) U
BEIECTBA B 11eJ10M (MOJIIPHOM MacChl, KOHIISHTPAIINHA MOJICKYI H T.I1.).

IIpaktrueckas padora Ne26: pemieHue 3aa4 Ha Ta30BbIC 3aKOHBI U
ypaBHeHne MeneneeBa-Knalinepona.

TK 2.2, TIK 2.4, [IK
2.5, TIK3.1

[ponabmonath OpoyHOBCKOTO NBMXKEHUS B Auddy3uro B Bo3myxe. [IpoBectu
CPaBHUTENBHBIN aHATIM3 MOJIEKYJIIPHOTO CTPOCHHUST M OCHOBHBIX (DH3HUECKHX
CBOMCTB T'a30B, JKUIKOCTEH B TBEPABIX Tl (0)OPMHUTE B BHIIE TAOITHUIIH).
Brmmcats razoBbie 3aK0OHHI (B BUIE (GOPMYIEI U B BIIE Tpaduka) B
niepemeHHBIX P-V; P-T u V-T (opopmuts B Bune Tadmuier). CocTaBUTH
TaOJMILy CKOPOCTEH W SHEPTHI MOJIEKYJ OJJHOTO U TOT'O JKE ra3a MpH Pa3HbIX
TeMIiepatypax. BeiBecti GpopMymy orpesieseHus MOJISPHON MacChl CMECH
ra3os.

Tema 2.2
OcCHOBBI
TePMOIUHAMHKH

Conepxanne yaeOHOT0 MaTepraa

IIpojeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE

BHyTpeHHss 3Heprus TepMOANHAMUYECKON CHCTEMBI.

Pabora raza v BHEIIHUX CHJL.

TemnoéMkocTh YACIbHAA U MOJISIpHAas. YpaBHeHHe TEIIOBOro OajaHca.

HepBoe HavaJlo TCPMOJUHAMUKA U IPUMCHCHUEC €TI0 K U30IIpOoLECCaM.

AnnabaTHBIN IPOLECC U €ro 0COOEHHOCTH.

Heob6patumocts nponeccos B nmpupoae. Bropoe nauano
TE€pPMOJANHAMUKHU.

S I

TemnoBbie JABUTATCIIN U XOJIOJUJIbHBIC MAIlIMHBI.

TPy 01, [Py 02,
TPy 03

K 1.1, TIK 1.2, TIK

1.3, 1IK 1.5, IIK 1.6,

IIK 2.2, TIK 2.4, TIK
2.5, 1IK3.1
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Huxoer. Hukn Kapro. KIT/] TemmoBoro npuratens.

[IpakTuueckas pabora Ne27: penieHue 3aa4 Ha KOJTUIECTBA TEILIOTHI,
paboThl U N3MEHEHHE BHYTPEHHEH SHEPTHH.

[paktudeckas pabora No28: pemrenne 3a1a4 Ha ypaBHEHHE TEIJIOBOTO
OanaHca.

[paktudeckas pabora Ne29: pemienne 3a1a4 Ha 1-e Hadano
TCPMOJUHAMMKHU.

[pakTudeckas padora Ne30: pemenue 3agau Ha Beruucienue KI1/]
TCIJIOBBIX U XOJOJWJIBbHBIX MAIIIMH.

IIpoBecTH cpaBHUTENBHBIN aHAIN3 MEXaHUYECKON U BHYTPEHHEN SHEPIUH.
CocraBuTh Tabnuity «1-e HauaIo TEPMOJMHAMUKH JUTS Pa3THYHBIX
n3onporeccoBy. [lonroroButs cooduieane « JHTponus». [1oAroToBUTH
coobtmieHne «TermToBbie IBUTATEN W OXpaHa OKPY>KAIOIIEH Cpeap».
Brraucnenue TemiiepaTyphsl CMECH TOPSICH M XOJIOMHON BOABI (TCOPETHICCKUH
pacuér, 3KcIiepuMeHTalbHas IpoBepKa). PelieHne TepMoanHaMUUECKUX 3a/1ad
¢ rpaduxkamm.

Tema 2.3
CaoiicTBa mapoB

Conepxanre yueOHOr0 MaTepraia

®dazoBrie nepexopl. MicnapeHue u KOHAeHCalHs.

Haceimensslii nap. BrnakHocTs Bo3ayxa.

Kunenwue.

IleperpeTsiil map u nepeoxyiaxaAEHHAS KUJTKOCTb.

L R

[1Py 01, [1Py 02,
I1Py 03

IIpoBecTu cpaBHUTENBHBIN aHAIN3 CBOMCTB HACBIILICHHOT O Napa U UACaIbHOIO
rasa. [IpoBecTu cpaBHUTENBHBIN aHAIM3 UCHIAPEHUS U KUIIeHHs (0)OPMUTH B
BHIC TAOJIHIIBI).

Tema 2.4
CBoiicTBa :KHAKOCTEH

Conepxanne yaeOHOT0 MaTepraa

[ToBepxHOCTHBIM cioif xuaKkocTH. [IOBEpXHOCTHOE HATSKEHUE.

=

CMaunBaHUe. KaHI/IJ'IJ'IﬂpHLIe SABJICHUA.

=

TPy 01, [Py 02,
TPy 03

HOI[FOTOBI/ITB COOGH.[CHI/IG «)KI/IZ[KI/IQ KpUCTAJJIbI 1 aMOp(bHBIe TCIa».

Tema 2.5
CBoiicTBa TBepABIX
TeJ.

Conep:xaHue yueOHOro MaTepuasa

Crtpoenne TBEPABIX Tel.

MexaHndeckre cBocTBa TBEPABIX Tel. 3akoH I'yka.

TennoBoe pacimmpeHue.

I RN

TPy 01, [Py 02,
TPy 03
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[Tnarnenue, KpUCTAIIM3AIMS U CYOIUMAITUS TBEPABIX TEII.

[Moxroroeutk coobmenue «Buapl gedopmariuii TBEpABIX Tem». [10ATOTOBUTH
coobieHue «3HaueHus: K03 HUIMEHTOB TEIUIOBOTI'O PACIIMPEHUST HEKOTOPBIX
BEII[ECTBY.

Paznen 3

DJIeKTPOAUHAMM KA

Tema 3.1.
DJIeKTPUYECKOE ToJIe

Cozepxanue yqaeOHOT0 MaTepraia

HpO(l)eCCHOHaJII)HO OPUECHTHUPOBAHHOC COACPKAHUE

OnexTpudecKkue 3apAapl. 3aKOH COXpPaHEHHUS AJIEKTPHYECKOro 3apsa.

3akon Kymona.

ONeKTPOCTaTUUECKOE T0JIE U €r0 HAIIPKEHHOCTD.

[IpuHUuMI cynepno3uuuu nosei.

Pabota cwmit snekrpocratndeckoro mois. [loTeHmuan u pa3HocTsb
MIOTEHIINAJIOB

el i

3KBI/IHOTCHHI/I3HLHHC ITOBEPXHOCTH. CBs3b MCXAY HAIIPpAKEHHOCTBIO U
Pa3HOCTBHIO MOTCHIHAJIOB DJICKTPUYCCKOT'O IOJIA.

[3XY

JVDIEKTPUKA B SIEKTPHYECKOM IIOJIE.

[IpoBOAHUKH B 3IEKTPHUIECKOM IIOJE.

KoHmencaTopsl 1 HX COCTUHEHUS.

DNEeKTPOCTATUYECKOE TI0JIC M €r0 SHEPTHS.

[IpakTudeckas padora Ne31: pemenne 3amau Ha 3akoH KysnoHa u 3akoH
COXpaHEHUS DIIEKTPUIECKOTO 3apsia.

S

[IpakTudeckas padora Ne32: pemienre 3a/ja4 Ha BBIUHCICHHE
HaNpsLDKEHHOCTH.

[IpakTudeckas padora Ne33: pemienne 3aa4 Ha BEIYUCIECHIE PAOOTHI
9JIEKTPUYECKOro MOJIsl, HOTEHLIMAN OIS ¥ pa3HOCTh IMOTEHIINAJIOB.

[Ipaktuueckas pabora Ne34: pemienne 3a1a4 Ha BHIYHCIICHNE
3JIEKTPOEMKOCTH KOHAEHCAaTopa.

[Ipaktudeckas pabora Ne35: pemenue 3a1a4 Ha COeJUHEHUE
KOHJICHCATOPOB.

[Ipaktudeckas padora Ne36: pemienne 3a1a4 Ha BHIYHCIICHUE YHEPTHH
3NEKTPUYECKOTO MOJIS.

[1Py 01, I1Py 02,
I1Py 03 IIPy 04, I1Py
05

MK 1.1, TIK 1.2, TIK
1.3, TIK 1.5, TIK 1.6,
MK 2.2, TIK 2.4, TIK
2.5, TTIK3.1

HO}IFOTOBI/ITB COO6H.[GHI/I€ «J_II/ICerTHOCTL QJICKTPHUYCCKOI'O 3apsaaar».
HpOBCCTI/I CpaBHHTeJ’ILHLIfI AHaJIN3 3JICKTPOCTATUYICCKOI'0 U I'paBUTALlMOHHOI'O
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none (opopMuTh B BUAe Tabnuiel). M300pa3uts rpaduyeckn
3JIEKTPOCTATUYECKHUE TIONSI Pa3IMYHbIX 00bEeKTOB. [10ArOTOBUTE COOOIICHHE
«Qnexrpocrarndeckas 3amuTa». [loaroroputs coodmenue «Yto Takoe
OJTHOPOJIHOE JIEKTPHUECKOE TI0JIE M KaK €r0 MOYKHO CO3JaTh MPAKTUYECKH?».
HpOElHaJ'II/I?,I/IpOBaTb BO3MOXXHBIC BUAbI ABUKCHUEC 3aPAKCHHBIX YaCTHIL B
QJICKTPOCTATUYCCKOM I10JI€ B 3aBUCUMOCTHU OT HaAYAJIbHBIX YCJ'IOBI/II\/'I.
[oarorosuts coobmienne «IIpuMeHeHne KOHIEHCATOPOB B TEXHUKE).
[Moxroroeutsk coobuienue «Ilone — 0coObli BUIT MAaTEPHUIY.

Tema 3.2
3aK0HBI HOCTOSTHHOI'O
TOKA

Cozeprxanue yqaeOHOT0 MaTepraia

=Y
[ee]

l'[pocbeccnona.nbno OPUECHTHUPOBAHHOC COACPKAHUE

DNEeKTPUYIECKU TOK M €T0 OCHOBHBIE XapaKTEPUCTHUKH.

HMcrounuku Toka.

3akon OMa ajis yJacTKa ey U I 3aMKHYTOH IIeIH.

OT 4ero 3aBUCHT COMPOTHBIICHHUE MTPOBOTHUKA?

ITocremoBaTenbHOE COCTMHEHNE TTPOBOIHIKOB.

[TapamrenpHOE COETMHEHNUE TTPOBOTHUKOB.

M3Mmepenue cuiibl TOKa.

JudbdepenunpoBanHbIii 3a4€T

i

[1Py 01, I1Py 02,
I1Py 03 IIPy 04, I1Py
05

MK 1.1, TIK 1.2, TIK
1.3, TIK 1.5, TIK 1.6,
TK 2.2, TIK 2.4, [IK
2.5, TIK3.1

[TonroroButsk coobuienne «Pa3amaHbie NCTOYHUKH TOKay. [loaroroBuTh
coobmenne «CBepXIpoBOANMOCTEY. I10ar0TOBUTE COOOIICHME
«[locnenoBarenbHOE U TApaJUIETbHOE COENMHEHUE NCTOYHIKOB TOKAY.
[HonroroButsk coobmienne «/lpyrue anekTpon3MepuTensHbIe TPHOOPHI (Kpome
amriepMerpa u BoiabTMeTpa)». [lomroroButs coobmienne «TemmoBoe neiictere
ANEKTPUIECKOro Tokay. [1onroToBuTh coobIenre «3HaueHns CHUJIbl TOKA,
HaIpsDKEHUS ¥ COMPOTUBIICHUS B PEATBHBIX DJICKTPUIECKHUX TIETISTX).
CoctaBuTh TaOIUILY TEMITEPATYPHBIX 3HaYeHNU K03 (pPunreHTa
COIIPOTHUBJICHUS Pa3IMYHBIX MeTaIIOB. [IpoBecTr cpaBHUTENBHBIN aHAIH3
MapauIeTbHOTO U IMOCIEA0BATEILHOTO COSNNHEHUS TIPOBOJHUKOB (0)OPMHUTH
B BH/JIe TaOumIibl). [IpoBecTH CpaBHUTENBHBIN aHAIN3 COSMHEHUS PE3UCTOPOB
Y KOHJIEHCATOPOB (0()OPMUTH B BUJIC TAOIHIIBI).

Bcero:

92
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4. YCJIOBUSA PEAJIMZALINU TTPOT'PAMMBI YYEBHOI'O ITPE/IMETA
Tpe6oBaHusl K MUHUMAJbHOMY MATePUAJIbHO-TEXHUYECKOMY O0ecredeHUuIo
Ob6opynoBanue yueOHOro kabmHera:
® [10CaJI0YHBIC MECTA MO KOJIUYECTBY CTYICHTOB;
e pabouyee MECTO MPENo1aBaTes;
® KOMIUIEKT TECTOBBIX 3aIaHUM IO MPEIAMETY;
TexHu4veckue cpeacTBa o0yueHus:

¢ KOMIIBKOTECD,

3.2. MudopmanmnonHoe odecnevyeHne 00yueHust

OcHOBHbBIE HCTOYHUKH
1. ®upcor A.B. ®usuka 18 mnpodeccuid M CHEUUATBHOCTEH TEXHUYECKOTO U

€CTEeCTBEHHO-HAYYHOT0 TIpoduiielt : yueOHUK NIt CTYJIEHTOB YUPEeXKACHUN cpell.nmpod.
obpazoBanus / A.B. ®upcos ; mox pen. T.U. Tpopumosoit — M. : Uznarenbckuii
neHTp «Axkamemusi», 2019 — 352 c.

JlonoiHuTEeIbHbIE HCTOYHUKH
1. TpopumoBa T.W. ®Pusuka misi mpodeccuidi M CIEHMHATBPHOCTEH TEXHUYECKOrOo U

ecTeCTBeHHO-Hay4yHoro npoduneir. CoopHuk 3aaa4 npoduieit : yuaed. [locodue mis
yUpeKISHUH HadabHOTrO U cpena.npod. odpazoBanus / T.U. Tpodumonra, A.B.
®dupcos ; mox pea. T.U. Tpopumosoit — M. : M3naTenbckuit EHTp «AKaaeMUs»,
2012 — 288 c.

2. ImutpueBa B.®. dusuka nmns mpodeccuit U CHEIUANTBHOCTEH TEXHUYECKOTO
npoduiia: yaeOHUK i 00pa30BaTENbHBIX YUPEKIESHUU cpen.npod. oOpa3zoBaHusl.
— M., 2014.

3. ImutpueBa B.®. ®usumka mnsg mpodeccuii ¥ CHEMUATBHOCTEH TEXHUYECKOTO
npodusa. CoopHUK 3a1a4: yueb.mocodue 115t 00pa30BaTEIbHBIX YUPEKACHUHN CPE.
mpod. oopazosanus. — M., 2014.

4. KacwsnoB B.A. NnnmtoctpupoBanusiil aTiiac no gusuke: 10 knacc.— M., 2010.

5. KacwsnoB B.A. MnnmoctpupoBanubiil aTiiac o gusuke: 11 knacc. — M., 2010.

6. PeivkeBuu A.Il. ®usnka. 3amaunnk. 10-11kim.: - M.: lIpoda, 2011 — 188c.
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7. Msaxumes I'.4., ByxoBueB b.b., Corckuii H.H. ®uzuka. 10 xi1.: YueOuuk. — M.:
IIpocsemenne, 2011. — 366 c.: uin.
8. Msxkumes I'.4., byxoBues b.b., Hapyrun B.M. ®uzuka. 11 kin.: YueOuuk. — M.:
IIpocsemenne, 2011. — 399 c.: uin.
HNuTepHer-pecypcesbl:
1. www. fcior. edu. ru (PegepanbHblii HEeHTp HHOOPMAIMOHHO-00Pa30BATEIbHBIX
peCypcoB).
wwww. dic. academic. ru (Akagemuk. CioBapu ¥ SHIMKIOTICTUH).

www.booksgid.com (Books Gid. Dnexkrponnas 6ubinoreka).

2
3
4. www.globalteka.ru (I'mo6anreka.l' mo6anpHas 6MOIMOTEKA HAYUYHBIX PECYPCOB).
5. www.window.edu.ru (EquHoe okHO JocTyIa K 00pa3oBaTelIbHBIM pecypcam).

6. www.st-books.ru (JIyummnas yuebHast auteparypa).

7. www.school.edu.ru (Poccuiickuii oOpa3zoBaTeNbHbIi MOpTal.JJOCTYTHOCTD, Ka4eCTBO,
3 PEKTUBHOCTB ).

8. www.ru/book (OnexTpoHHas OMOIMOTEUHAsI CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBatenbubie pecypchl UnTepHeTa — Dusnka).

10. www.school-collection.edu.ru (Egunas xoiekiuss nudpoBBIX 00pa30BaTEIbHBIX
pecypcoB).

11. https//fiz.1september.ru (yueOHO-MeTOAMUECKasl Ta3eTa «Du3nukay).

12. www.n-t.ru/nl/fz (HoGeneBckue taypeaTsl 0 GU3HKE).

13. www.nuclphys.sinp.msu.ru (aepnast puzuka B Uutepnere).

14. www.college.ru/fizika (IToarotoBka k EI'3).

15. www.kvant.mccme.ru  (Hay4YHO-TIONMYJISIPHBIA ~ (PU3UKO-MAaTEeMAaTHUECKHA  KypHAJ
«KBanHT).

16. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAy4YHBIA >KYpPHAT JUIS MOJIOICIKHU

«IIyTh B HAyKy»).

19



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS YYEBHOI'O
HPEIMETA

HaumenoBanue o0pa3oBare/ibHbIX
pesyabTatoB ®I'OC COO
(mpeametHble pe3yabTathl — [1Py)

MeToabl OLIEHKH

[MIPy01 cdopMUpOBaHHOCTH CHCTEMBI 3HAHUH
00 o0mux QU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, MPEJICTABICHUN O IEMCTBUH
Bo  Bcenennoiti = ¢usnueckux = 3aKOHOB,

TectupoBanue (TEOPETUIECKOE)
OrnieHka pe3yabTaToOB BBITOJTHEHUS
MPAKTHYECKUX padboT

OTKPBITBIX B 36MHBIX YCIIOBUSIX; DKcnepTHOe HalIo1eHue BBITIOJTHEHUSI
PAKTHYECKUX padboT

[1Py02 copMUpOBaHHOCTh  yMeHUs | TecTupoBaHue (TCOPETHYECKOE)

HCCIIEI0BaTh U aHAJIU3UPOBATh pa3HOoOpasHble | OIeHKa pe3ylnbTaTOB BHIMOIHEHUS

(dbu3uYecKue SBICHUS U CBOWCTBA OOBEKTOB, | MPAKTUYECKUX pabOT

OOBSACHATH MIPUHIUIIBI paboThI nu

XapaKTePUCTUKH TPUOOPOB M  YCTPOMCTB, | DKCIEPTHOE HaOIoIeHue BBITIOJTHEHUSI

OOBSACHATh CBSI3b OCHOBHBIX KOCMHUYECKHX | MPAKTUYECKUX paboT

00BEKTOB C re0PU3NIECKUMHU SIBJICHUSIMU;

[1Py03 BJIaJICHME YMEHUSIMU BbIABUTATH | TecTupoBaHHE (TEOPETUUYECKOE)

TUIOTE3bI Ha OCHOBE 3HaHud | OLleHKa pe3ylbTaTOB BBITOJIHEHUS

OCHOBOIIOJIar afOIINX (U3HYECKUX | TPAKTUYECKUX PaboT

3aKOHOMEPHOCTEH M 3aKOHOB, IMPOBEPATH HX

AKCIEPUMEHTAIbHBIMU CpelCTBaMH, | DKCIEPTHOE HalIoIeHue BBITIOJTHEHU S

hopMyIUpys 1IEeJTb UCCIEIOBAHUS; MPaKTUYECKUX PaboT

[TPy04 BIIaJICHUE Metogamu | TectupoBanue (TEOPETUUECKOE)

CaMOCTOSITEIILHOTO TUTAHUPOBAHUS u | OueHka pe3yabTaToB BBIIOJHEHUS

MpoBeleHUsT  (PU3NYECKUX IKCHEPUMEHTOB, | IPAKTHYECKUX padboT

OTHCAaHUSA u aHanm3a MOJTy4EeHHOM

U3MEpUTENbHON HH(pOpMaluy, oOmpeneneHus | IKCIepTHOe HaOII0IeHHEe BBITIOJTHEHUSI

JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara; MPAKTHYECKUX paboT

[TPy05 chopmupoBaHHOCTh  yMmMeHUH | TectupoBanme (TEOpETHUUECKOR)

MIPOTHO3UPOBATh, AHATU3UPOBATH U OlleHUBATh | OIeHKa pe3ynbTaTOB BHIOIHEHUS

MOCJIEJICTBUSL OBITOBOM W TMPOUM3BOJCTBEHHOU | MPAKTHUECKUX padboT

NESTeNIbHOCTH  YeJlIOBEKa,  CBA3AHHOW  C

¢buznyeckuMU  TpoleccaMu, C  THO3UIHKA | DKCIepTHOE HaOII0ICHHE BBITIOJTHEHU S

9KOJIOTHYECKOM 0€30I1aCHOCTH.

MPAKTHYECKUX padboT
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