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1. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUSA MJIM NHBIE MATEPUAJIBI,
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1. HEJIX OCBOEHUA JUCHHUIIJINHBI

Hempio xypca «OCHOBBI NPOEKTHPOBAaHMS ydeOHOTO mporiecca Mo (U3UKE»
sBIsieTcs. (DOPMHPOBAHHME Yy CIyImIaTelnell yMEHHH aHaJM3UpOBATh, CPaBHHUBATD,
KJIACCU(PHUIIMPOBaTh, 0000INATh W3yYEHHBIE TIOHATHUS, CO3[aBaTh HCTOYHUKH
HH(POPMAIIH Pa3HOTO THIIA U U PA3HBIX ayTUTOPHUH,

3apauu kypca:

—BBIpa0OTKA YMEHUH CTPOHUTH JIOTUYHOE PACCYXKICHHE, BKIIOYAIOIICE
YCTaHOBJICHUE MTPUIHHHO-CIICICTBEHHBIX CBSI3CH;

—BBIpabOTKa YMEHHH IJIAHUPOBATh YUEOHYIO paboTy 1O MPEeIMETY, IPOBOIUTh
HAYYHO-METOJMYECKUI aHaau3 ydeOHOro Marepuana, BBIOMPATh METOJIHYECKHE
mpueMbl 00ydeHHs ¢ ydeToM ocoOeHHOocTed MaTepuana W mpoduist y4eOHOro
3aBeICHUS;

—BBIpa0OTKA YMEHHMH MPEACTABIATh HWH(POPMAIMIO B BHUAEC KOHCIIEKTOB,
TabmuL, cXeM, TpauKoB;

—IpeoOpa3oBeIBaTh MH(POPMAIIMIO U3 OJHOTO BHIA B IPYroi M BHIOMPATh
ynoOHyt0 171t cedst popMy (PHUKcaAMU U peICTaBIeHUs HHpopMaIuu.

2. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA

B pesynbrare u3y4eHus Kypca CIymaTeH JOJKHbI:

3HATh:

—coJiepkaHue, MeToAbl M (OPMBI OPTaHU3ALMH YIeOHOH NeATenbHOCTH Ha
ypoKax (pU3MKU B CPEeHUX yueOHBIX 3aBEACHUSX;

— OCHOBHBIE TEXHOJIOTUH, TIPIMEHAEMBIE B 00y4eHHH (PU3HKE;

—CoJiepKaHNe OCHOBHBIX Pa3/ieoB IIKOJIBHOTO Kypca (PU3UKY;

—HMETh TpeACTaBIeHHEe 00 WCCIEAOBAaHUAX B  OONACTH  METOIUKH
MpernoaaBanus (PUNKH;

—COCTaBJIATh TEMAaTHYECKHe, KaJeHIapHble Y4YeOHbIC IUIAHBI, IIaH YpoKa ¢
YY4ETOM MHPOBO33PEHUYECKHX, pA3BUBAIOIIMX W BOCHHUTATeNBHBIX 337ad4 B
COOTBETCTBHH C NIPHHIMIIAMH 00y9YeHHs (pHU3nKe

yMeThb:

—pemraTh 3a/1a4u;

—IJTAHUPOBATh M NMPOBOJUTH PA3HOTO THIIA YPOKH M BHEYPOUHBIC 3aHSTHUS TIO
¢dusnke;

—OpraHM30BbIBATh YYEOHYIO JEATENBHOCTh YYAIMXCS, YNpaBIsATh €10 H
OIICHUBATH €€ PE3yIbTATHI;

BJIAJETh:

—MeToZaMu, OpMaMH U CPEACTBAMH O0y4eHHs Ha ypOKax (PH3UKH B CPEIHUX
Y4EeOHBIX 3aBEIICHUSIX.



3. CTPYKTYPA U COAEP/ KAHUE JUCIUITJIMHBI

3.1. YueOHO-TeMaTHYECKHH IJIaH
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1 2 3 4 5 6 7
Pazoen 1. Mexanuka
1. Kunemartuka. JIluHaMuka 6 2 4
2. Cratuka. MexaHUYeCKHe
4 2 2
KoJIcOaHMSI.
Texywiuiit KOHmMpoJib Tecmuposanue
Pa3zoen 2. Monekynapuas ¢uzuxa u mepmoouHamuka
3. MonekynspHas ¢hu3uka 4 2 2
4. TepmoauHaMHUKa 2 2
Texkywjuit Konmpono Tecmuposanue
Pa3zoen 3. Inekmpoounamuka
5. Dnektpocratuka. [locTosTHHBIN 6 ) 4
TOK.
6. MarautHoe 1oe.
ONeKTpOMarHuTHas HHAYKIHS U 6 2 4
DJIEKTPOMArHUTHBIEC KoeOaHus
Texkywjuit Konmpono Tecmuposanue
Pa3zoen 4. Keaumosasn guzuxa
7. KBantoBas Teopus
3JIEKTPOMAarHUTHOI'O U3JIy4YEHUS U 8 2 2 4
BEIlleCTBA
8. du3nKa BBICOKHX 3HEPTHi 6 2 4
Texkywquit Konmposo Tecmuposanue
Ilpomesicymounaa ammecmayun IK3aAMen
Hmozo 3a eecb Kypc uacos 42 | 10 | | 6 26




4. YYEBHO-METOAUYECKOE n NHOOPMALNIMOHHOE
OBECHEYEHUE JUCIIUITJIMHbI

OcHoBHas JiMTEpaTypa:

1. Caypos, 0. A. Teopus u meroauka oOy4deHHs (pHU3HKE : YICOHUK IS
By30B / 1O. A. CaypoB, M. II. YBapoBa. — 3-e m3n., mepepab. u mom. — Mocksa :
UznatensctBo FOpaiit, 2026. — 290 c. — (Bricmee obpazoBanue). — ISBN 978-5-

534-16027-7. — Texkcr : anekTpoHHBIH // OOpaszoBartenbHas miatgopma HOpaiir
[caiiT]. — URL: https://urait.ru/bcode/588511

2. Apwucrorens, -. @usuxa/ Apucrorens; mepeBomunk B. I1. Kapnos. —
Mocksa : HzpatensctBo IOpaiit, 2025.— 228 c.— (AHTOJIOTHUS MBICIIH). —

ISBN 978-5-534-08826-7. — Tekcrt : anekTpoHHbIH // OOpa3oBarenbHas miatdhopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/565301

JonosiHuTEILHAS TUTEPATYPa

1. Kpapyenko, H.}). ®wusmka: ydeOHMK W TIPAKTUKyM [UIS BY30B /
H. 1O. KpaBuenko. — Mocksa : U3garensctBo FOpaiit, 2026. — 322 c. — (Beoicuee
obpazoBanme). — ISBN 978-5-534-19224-7. — Tekct : SIeKTpOHHBIA //
Oo6pazoBarenbHas miardopma FOpait [calit]. — URL: https://urait.ru/bcode/583634

2. ®wusmka: yueOHUK U NPAaKTHKyM AJist By30B / B. A. Wieun, E. 10. baxtuna,
H. B. Bunorpanosa, I1. M. Camoiinenko; noj penaxmuein B. A. MnbuHa. — Mocksa :
UznarensctBo IOpaiit, 2026. — 399 c. — (Bricmee obpazosanue). — ISBN 978-5-
9916-6343-4. — Texct : anekTpoHHBIH // OOpasoBarenbHas Mmiatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/583358

ba3sl pannbix, WHTepHeT-pecypchl, UH(POPMALHOHHO-CIIPABOYHbIE U
NMOUCKOBBIE CHCTEMBI

1. DnektpoHHas OubnuoreyHas cuctema «KOHCYJIbTaHT — CTyJIeHTa»
[DnextponubIl pecypc]. — M.: OOO «Ilomutexpecypc». — Pexum jgocryma:
http://www.studentlibrary.ru/.

2. DIeKTpOHHO-OMOMMOTEYHAs cHCTeMa «YHHUBEpCHTeTcKas OmbimoTeka On-
line» [Dnekrponnsri pecypc]. — M.: UzmarensctBo «/Jupekr-Menna». — Pexum
nocryma: http://www.biblioclub.ru.

3. DnekTpoHHas OWOIMOTEYHass cHCcTeMa AJITalCKOro TOCYAapCTBEHHOTO
yHuBepcuTera [OneKTpoHHBIH pecypc]. — baprmayn. — Pexum pocryna:
http://elibrary.asu.ru/.

4. O6pazoBatenbHas miathopma «tOpaidt» [DnekrponHsiii pecypc]. — M.: OO0
«DIIEKTPOHHOE U31-BO Opaii». - Pexum JIOCTyMa:
https://www.biblioonline.ru/about.

5.  DnekTpoHHO-OMONHMOTEYHass cHcTeMa «Znanium.com» [DJIEKTPOHHBIN
6



http://www.biblioclub.ru/
http://elibrary.asu.ru/
https://www.biblioonline.ru/about

pecypc]. — M.: OOO «Hayuno-u3narensckuit nentp Uuadpa-M». — Pexxum moctyna:
http://znanium.com/.

6. ITouckoseie cucteMer: Google, Yandex, Rambler.

7. Hayunas snextponnas 6ubmmoreka eLIBRARY.RU [DnexrponHblii pecypc]:
UH()OPMAIIHOHHO-aHATUTHYECKUIM OPTad B 00JaCTH HAYKH, TEXHOJIOTHH, MEIHIIAHbI
u obpazoBanus. — M.: OOO HayuHnas snexTpoHHas OubaroTeka. — PexxuM gocryma:
https://elibrary.ru/projects/subscription/rus_titles open.asp.

8. DiekTpoHHO-0MOIHOTeYHas cucTteMa M3marenbeTBo «JlaHby [ DIeKTPOHHBIH
pecypc]. — CII6.: M3natensctBo Jlanb. — Pexxum moctyna: https://e.lanbook.com/.



http://znanium.com/
https://elibrary.ru/projects/subscription/rus_titles_open.asp

5. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHE
TACHUTIINHBI

YdeOHbIe ayTUTOPUH JUTSI TIPOBEACHUS 3aHATUH BCEX BUIOB (IUCIUILTHHAPHOU
MMOJrOTOBKH); TPYIIIIOBBIX M HHAMBUAYAIbHBIX KOHCYJIBTALNH, TEKYIIEr0 KOHTPOJIS
MPOMEXYTOYHOM aTrectaiuu. Jms camocTosTensHOW paboThl W TOATOTOBKU K
3aHATHAM HCIOJIB3YIOTCS MOMEIICHHS, OCHAIIEHHBIC KOMITBIOTEPHON TEXHHKON
JOCTYIIOM K ceTd «/HTepHEeT» M HJIEKTPOHHOW WH(OPMAIIMOHHO 00pa30BaTEIBHOU
cpele HHCTUTYTA.

CrenuanbHbIe ayUTOPHU YKOMILICKTOBAHBI CIICIIHATA3UPOBAHHON MEOCIBIO U
TEXHUYECKUMH CPEACTBAMU OOYYEHHS], CIIY)KAIMUMH U IPEIOCTABICHHS yueOHOH
uHpopmanu. JlabopaTopHble 3aHATHSA TPOBOAATCS B KOMIBIOTEPHBIX KJIAccax, a
Tak)Ke B KaOWHETE MPOrpaMMHUPOBaHHS U 0a3 JaHHBIX.

TpeboBanus K MPOrpaMMHOMY 00ECTICUCHHIO yU4eOHOT0 Mpoliecca:

— Windows 7 Professional Service Pack 1;
—  Microsoft Office Professional Plus 2010;
- 7-Zip;

— Windows 10 Education;

— Foxit Reader;

=

(¢}
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1. THUIOBBIE KOHTPOJIBHBIE 3AJJAHUA WU HHBIE
MATEPHUAJIbI, HEOBXOJIMUMBIE JJIs1 OLEHKU IIJNIAHUPYEMbIX

PE3YJIBTATOB OBYYEHUA IO JUCHUIIJIMHE

TECTOBBIE 3AIAHUSA

Ilepeuennb 3axaHuii / BONPOCOB

Paszoen 1. Mexanuka

1 Ha pucyHke nokasaH rpaduk konebanmin x,cm
OOHON M3 TOYEK CTPyHbl. Yemy paseH o_zh
1

nepuop, konebaHuii cornacHo rpapuky?
0,1 —
OTseT: [+

0

4 5\ 6 t103¢
-0,1 A

-0.2 - :
2 CkopoCTb Tena, COBepLUalOWEero rapMoHudeckue konebaHus, MeHseTcs C Te-
=  YeHWEeM BPEMEHU B COOTBETCTBUM C ypaBHeHuem v = 0,6 sin2nt, roe Bce Be-
NM4UHbl BbipaxeHsl B CU. Yemy paBHa amnnutypga konebauuiti ckopoctu?

OTBeT: Mm/cC.

3 Yactota cBo6oAHbIX Manbix konebaHuii mMaTteMaTu4eckoro MasiTHMKa paBHa
= 3 lu. Kakoii cTaHet yactota konebaHuii, ecnu n QNnHy mMareMaTu4eckoro ma-
SAAITHUKA, U MaccCy ero rpy3a ymeHolwutb B 9 pas?

OTBeT: .

Ilepeyens 3aganmii / Bonpocos

Paszoen 2. Monexynapuas ¢usuxa u mepmoouHamuxa
1 B cocyae cogepxutcs HeoH noa aasneHvem 100 klMa. KoHueHTpauuio HeoHa
— YMEHbLUMAN B 3 pa3sa, a CPefHIon KUHEeTUYECKYI0 3HEepPruio ero Monekyn yse-
nv4unm B 6 pas. Onpenenm'e yCTaHOBMBLUEECH AaBsieHue rasa.

OTtseT: kMa.

2 Cocya C uaeanbHbiM ra3oM CXanu, YBENMYMB KOHLEHTPaUMIO MONEKyn rasa B
— 5 pa3. [lasneHuve rasa npv 3TOM BO3pOCNO B 2 pasa. Bo CKONbKO pa3 yMeHb-
wwunace abconoTHas Temneparypa rasa?

OTBeT: B pas(-a).
3 Ha pucyHke n3obpaxeHo M3MeHeHNe COCTOSHUSI  p, 10%TIa
m— [OCTOSIHHO MacChbl Pa3pexeHHOro aproHa. Tem-
neparypa rasa B coctosHumn 2 pasHa 627 °C. Ka- 3 2
Kas Temneparypa COOTBETCTBYET COCTOsiHWiO 17
OTBeT: K.
1 1
0 1 ) 4 V, M

Ilepeyens 3apanmnii / BONpocos

Pa3zoen 3. Dnexmpodunamura
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1 Mo NPOBOAHUKY TEYET MOCTOSIHHLIA INEKTPUHECKUIA g, Ka
TOK. 3apsa, NPOXoAsWuiA Yepes nonepeyHoe ceye-

HUEe MPOBOAHMKA, BO3PACTAET C TeYEeHMEeM BPEMEHU I -

cornacHo rpadpuky, NPeacTaBNeHHOMY Ha PUCYHKE.

Cuna Toka B NPOBOAHUKE paBHa 4 >
OTserT: A. gl L

2 Ha pucyHke wn306paxéH rpadpuk 3aBMCUMOCTU
—  CUAbl TOKA B NPOBOAHUKE OT HanNpsXeHus mexay
ero kKoHuamu. Yemy paBHO COMpOTUBNEHME MNpo-
BoaHuka?
OTBeT: KOMm.

-
ON#QE

4 8 12162024 U,B

5 OnpeaenuTe CONPOTUBNEHUE yyacTka uenu, usobpa-

— XBHHOMO Ha CXeMme (CM. PUCYHOK), Mexay Toukamu A B
A w B, ecnu CONpOTUBNIEHWE KaXOoro pesuctopa
pasHo 10 Om.

OTBeT: Om.

Ilepeyens 3agannii / BOonpocos

Pa3zoen 4. Keanmosas ¢usuxa

1 YKaxute 4ucno NpOTOHOB U YUCNO HEWTPOHOB B fape ;f,Ca.
Yucno NPOTOHOB | YUCNo HENTPOHOB
OTBeT:
2 Ha pucyHke npeacrasneH ¢parmeHTt Meproanyeckon CUCTEMbl 3NEeMEHTOB

= 1. 1. Menpeneesa. MNoa Ha3BaHWeM Kaxaoro anemeHTa npuseaeHbl Maccossie
4YUCNa ero OCHOBHBLIX CTAGUNbHBLIX M30TONOB. MPKU 3TOM HUXHUIA UHAEKC OKONO
MaCCOBOrO YMCNa ykasbiBaeT (B MpPOLEHTax) pPacnpoCTPaHEHHOCTL u3oTona B
npupoae.
Onpepenute YMCNoO MPOTOHOB WM YWMCNO HEWTPOHOB B sfApe HaumeHee pac-
NPOCTPAHEHHOIO U30TONa LMHKA.

Li 3| Be 4|5 B

21 JUTHA BEPHILITAA BOP
Tog 67,4 9100 115105

Na 11| Mg 12 |13 Al

3 | III HATPUA MATHHA ATIOMHHHA
23 24,026,,25,0| 27,09

100
K 19| Ca 20 [Sc 21
v KAJIMA KAJIBLMA CKAHIMA
i 39944l ; 4097445, 45,00
29 Cu| 30 Zn |31 Ga
A4 TAJUTHA

MEJlb LMHK
6354654, 64,,66,468,4(695,71,,

Yucno npPoToHOB | YMCNo HENTPOHOB

OTseT:

11




BOITPOCBI K DK3AMEHY

Ilepeuens 3aganmii /BONpPoOCcoOB

1.Bomnpocs! 1J15 npoBepky ypoBHs o0yyeHHocTu 3HATD

Mexanndeckoe aBwkeHue. OTHOCUTENBHOCTh IBMKeHUs. Cucrema orcyera.
Martepuanbhas Touka. Tpaekropus. IlyTe U mepemeleHre. MTHOBEHHAs CKOPOCTb.
VYckopenne. PaBHOMepHOE 1 paBHOYCKOPEHHOE JIBIKEHUE

Junamuka. B3aumonetictue Ten. 3akonsl HeioToHa

Nmmynse. 3akoH coXpaHeHUsT UMITYIbCa

3axon BeemupHnoro tarorenus. Cuia tsokectu. Bec tena

CgaoiicTBa TBepabIX Ten. Bumsl nedopmannii. 3akon ['yka

[IpeBparienuss SHepruy NpU MexaHUUecKuX Konebanusx. CBoOoaHbIE U
BEIHYKICHHBIE KOICOAHUS. PE30OHAHC

OnbiTHOE 00OCHOBaHWE OCHOBHBIX TOJOXKEHHH MOJEKYJISPHO-KHHETUYECKOM
TEOpUH CTPOEHUs BelecTBa. Macca u pazmepsl Mosiekyil. IloctosHHas ABorazapo

Wneanwsubiii Ta3. OcHoBHOE ypaBHeHue MKT uzaeansHoro raza. Temmneparypa u
ee u3MepeHne. AOCOIIOTHAS TeMIepaTypa

YpaBHEHHE COCTOSHHUS HJealbHOro ra3a (ypaBHeHue MeHeneeBa-
Knatinepona). Mzonporeccer

Ucnapenne u KoHAeHcauusi. HacblleHHble W HEHACHIECHHBIE Taphl.
Brnaxnocts Bo3gyxa. 3mepeHue BIaXHOCTH BO3IyXa

Pabotra B TepMmonuHamuke. BryTpennss osHeprus. IlepBbiii  3akoH
TepMoAuHaMuKU. [lprMeHeHHe mepBOro 3akoHa TEPMOJMHAMMKH K H30IPOLIECCaM.
AnmabaTHbIH mpolecc

B3aumogeiictBue 3apspKEHHBIX Tell. 3aKOH KyJOHA. 3aKOH COXPaHEHHs
3JEKTPUUECKOTO 3apsaa

Konznencartopsr. DNEeKTPOEMKOCTh KOH/IEHCATOpA. [Ipumenenue
KOHJIEHCAaTOPOB

PaboTa m MOIIHOCTH B IENMU IOCTOSHHOTO TOKA. ODJEKTPOIBIDKYIIAs CHIA.
3akod Oma JUId [IOJIHOH Iienu

MarHuTHOE 1oJie, YCJIOBHUS €ro CyliecTBOBaHMA. JlelfiCTBUE MarHUTHOTO MO
Ha 3JIEKTPUYECKHUI 3apsii W OMBITHI, MOATBEPXKAAIOIINE €ro JciicTBue. MarnutHas
UHIYKLIUS

[TosrynpoBoAHUKH. CobcTBeHHast " pUMecHast MIPOBOIUMOCTh
MOTYIIPOBOAHUKOB. [10TyTIpOBOTHIKOBEIE TIPHOOPEI

DONeKTpOMarHuTHasI MHAYKLIKA. MarHuTHBIN MOTOK. 3aKOH 3JEKTPOMarHUTHON
uHaykiuu. [Ipasumno Jlenna

SIBnenue caMOMHIYKIMU. THIyKTUBHOCTb. DJIEKTPOMAarHUTHOE 110J1€

CB00OOTHBIE U BBIHYKICHHBIC 2JIEKTPOMAarHUTHEIC Koebanus. KonebaTenpHbIH

12




KOHTYP M TMpPEBpAILEHUs] SHEPruu MPH 3JICKTPOMATHUTHBIX KoJjiebaHusax. Hactora u
TepHo 1 KoeOaHwi

DNeKTpOMAarHUTHbIE BOJHBI M MX CBOMCTBAa. NPUHIMIBI PATUOCBA3H H
MPUMEPHI UX MPAKTHIECKOTO UCTIOIB30BAHUS

BosHoBBIE cBOlicTBa cBeTa. DJIEKTpPOMAarHuTHasl IPUPoJIa CBETa

OmnbiTel Pezepdopma mo paccesHuto anbda-gactuil. SmepHas MoJelb aToMa.
KBanToBsle moctynarsl bopa

KsanToBrie moctynatsl bopa. Ucmyckanne u mornameHue cBeTa aTOMaMu.
CIIEKTPaJIbHBIN aHATH3

®dorodpdekr U ero 3akoHB. YpaBHeHHE ODHHINTEHHA MIa (hoTodddekTa u
nocrosinHas [1nanka. [lpumenenne poTodPdekra B TEXHUKE

CocraB simpa atoma. M3oTombl. DHEprus cBs3W siApa aroMa. llemHas soepHas
peakuusi. YCIIoBus ee CyIlecTBOBaHUs. TepMosiiepHble peakiiuu

PagnoaktuBHOCTE. Buapl pagnoakTUBHBIX W3IYYCHHH W METONBI HX
peructpauuu. buonornyeckoe nelicTBIE HOHU3UPYIOIIUX U3TYYSHUN

2.Bomnpocsl 1151 NpoBepKu ypoBHs o0yyennoctu YMETD

CocTaBnsTh ONOPHBIE KOHCIIEKTHI IO 0003HAUEHBIM BOTIPOCAM «3HATh

3.3apanus 1is npoBepku ypoBHs o0yyenHoctu BJIAJAETD

TexHUKOH cocTaBIICHHS OITOPHOTO KOHCIICKTa
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