MunuCcTEepCTBO cenbeKoro xo3saiictBa Poccuiickoit @enepanuu
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJIUTUKU B 00pa30BaHuUs

HoBouepkacckuii HHKeHEPHO-MeJIHOopaTUBHbIN HHCTUTYT M. A.K. KopryHoBa ¢duiunan

®I'BOY BO Jlonckoii TAY
YTBEPXKJIAIO

Jupekrop MK
E.H. JIlynéBa

" " 2025 T.

PABOYAA ITPOI'PAMMA CIIO

JIMCIUILINHBI OVIL.06 Dduszuka

IIICC3

CIICIUATBLHOCTH/ 23.02.04 TEXHUYECKAS DKCILIYATAIUSA

ITIKPC 1o NOABEMHO-TPAHCIIOPTHBIX,

npodeccuun CTPOUTEJIBHBIX, J1OPOKHbBIX MAIIINH U
OBOPYJTOBAHMUS (ITO OTPACJISIM)

Kaymduxanuys TexHuk

dopma 00yueHus 3a04Hast

®dakyspTeT MenuopaTuBHblil koL1eax uM. b.b. Lllymakosa

Ng‘%@ﬁf’%ﬁ TUTaH 2.04_ooo_z.plx.osf.plx
23.02.04 TEXHHUYECKAS DJKCIUVIYATAIUA TITIOABEMHO-
TPAHCITIOPTHBIX, CTPOUTEJIBHBIX, JOPOKHBIX
MAIIWH U OBOPYJOBAHMUSI (ITO OTPACJIAM)

dI'0C CIIO ®egepanbHbIN rOCy1apCTBEHHbIN 00pa30BaTeIbHBIH CTAHAAPT

PazpaboTtunk (n):

[NOKYMEHT MOJANMUCAH
A ONEKTPOHHOWM

Qjm BEAYEGIINI Kapapoi
=y

I1aHa y4. copetoM oT 29.01.2025 nporokos Ne 5.
paboueii mporpamMmsl yd. coBeToM oT 25.06.2025 npotoxon Ne 10

Y¥TBE

o
Bnaj Menhuk TaTbsiva BiaanmiposHa
o]

leneu;
e YIRS

cpeaHero npogeccHoOHATBHOro 00pa30BaHMA MO CHEUATBHOCTH
23.02.04 TEXHUYECKAS OKCINIYATAIIUSA TIOABEMHO-
TPAHCIIOPTHBIX, CTPOUTEJIbHBIX, TOPOKHbBIX
MAIIWH U OBOPYJOBAHMUSI (ITO OTPACJISAAM) (npuka3
Munnpocsemenust Poccun ot 08.02.2024 r. Ne 81)

KAaH/. TeXH. HayK, Npemnoi.aBarejb 1 Kar.,
Jdompuna I'asimna BacuiabeBHa

Pabouas nporpamMma of00peHa Ha 3acelaHuH Kadeapsl Konnemx

KynakoBa Exarepuna CepreeBna

HoBouepkacck 2025 r.



1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EIUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 14

caMoCTOsITebHAs paboTa 130

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 1
Hroro
Bun 3anaruit vI | PII

Jlexunn 4 (4 |4 |4

IIpakrnueckue 10 (10 |10 |10

Hroro ayn. 14 (14 (14 |14

KonrakrHas padora |14 |14 |14 (14

Cam. pabota 130 | 130 | 130 | 130

Hroro 144 [ 144 | 144 | 144
Bunp! koHTpONIA Ha Kypcax:
3ader ¢ OLeHKOU 1 ceMecTp
JlomanrHsist KOHTPOJIBHAS padoTa 1 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.1 | - ocBOCHHME 3HAHMH 0 (PyHIAMCHTAIBHBIX (QU3MUECKIX 3aKOHAX M MPUHIIUIAX, JEKAIIUX B OC-HOBE COBPEMEHHOMH
(u3nUecKoi KapTUHBI MUpa; HanboJiee BaYKHBIX OTKPBITUSAX B 001aCTH (PU3HMKHM, OKa3aBUIMX ONpeeNsolee BIUSHUE Ha
pa3sBUTHE TEXHUKU U TEXHOIOTHHU; METOIaX HAYYHOTO M0-3HAHUS TPUPOJIBI;

2.2 | - oBnajgeHne yMeHUSIMH MTPOBOAUTH HAOIIOICHUS, IJIAHUPOBATH U BBITIOIHATH SKCIICPUMEHTBI, BBIJIBUTATh TUIIOTE3bI U
CTPOUTH MOJICITH, IPUMEHSITH TIOJTYYCHHBIC 3HAHUS 110 (PU3UKE IS 00BCHE-HUS pa3HOOOPa3HBIX (PU3MICCKUX SIBICHUN U
CBOWCTB BEIIECTB;

23|- IMPAKTUYCCKU NUCIIOJIb30BATh (1)1/131/1‘1601(1/16 3HaHUA; OHCHUBATHh JOCTOBEPHOCTH eCTeCTBeHHO-Hay‘IHOI\/'I I/IH(l)OpMaL[I/II/I;

2.4 | - pa3BUTHE NO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B poLecce NpuoOpeTeHUs
3HAHUH U YMEHUIA 10 (U3UKE C HCIIOIH30BAHUEM PA3IMIHBIX NCTOYHUKOB HH(MOPMAIH U COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

2.5 | - BociuTaHue y6€)KIIeHHOCTI/I B BOBMOXXHOCTH ITO3HAHHWA 3aKOHOB IPHUPOJbI, UCITOJIb30BAHUA I[OCTI/I)KCHI/Iﬁ (l)I/IBI/IIG/I Ha
Oytaro pa3BuTHA YeJI0BEUYECCKOM OUBUJIN3allUH,

2.6|- HeO6X0,Z[I/IMOCTI/I COTPYAHUYCCTBA B IIPOECCE COBMECTHOI'O BBIIOJTHEHUA 3a1a4, YBAXKUTECIIb-HOT'O OTHOMICHUA K MHCHUTO

OIIIOHEHTA NPH 00CYXICHUHU MTPOOJIEeM eCTECTBEHHO-HAYYHOTO COJIeP->KaHUsl; TOTOBHOCTH K MOPaJIbHO-3THYECKOI OLIEHKE
UCIIONB30BaHUS HAYYHBIX IOCTH)KCHUH, UyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPY’KaloIIeH cpepl;

2.7 | - ucnonb30BaHUE NPUOOPETEHHBIX 3HAHUHM U YMEHHIA AJIs peIIeH s TPAKTHUECKUX 3a1a4 M0-BCEAHEBHOMN JKU3HH,

1 BO3MOXKHOCTH PUMEHEHNUS 3HAHUH NPH PEIICHNH 33]]a4, BOSHUKAIOIINX B IIOCIIEIYIOMEeH MpodecCHOHaNbHOM
JeSATENbHOCTH.

3. MECTO JUCHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

uxn (pasnen) OIL: | OVvII

3.1 | TpeGoBaHus K NpeJBapuTe/IbHON MOATOTOBKE 00y4a0LErocs:

3.1.1 | 3HanHme B mpeenax MIKOJIHHOM IPOrpaMMBl 9 Kiracca anreOphl, TeOMeTPHH, GU3UKH

3.1.2 | ActpoHomust

3.1.3 | IHOCTpaHHBIH S3bIK

3.1.4 | Uudopmatrka

3.1.5 | Ucropus

3.1.6 | Jlurepatypa

3.1.7 | Marematuka

3.1.8 [ O6mecTBO3HAaHHUE (BKIIOYAs SKOHOMHKY U TIPABO)

3.1.9 | OcHOBBI 0€30MaCHOCTH JKU3HEAEATEILHOCTH

3.1.10 | Poguoi 1361k

3.1.11 | Pycckuii s3bIK

3.1.12 | ®dusuka

3.1.13 | ®dusuueckas KyabTypa

3.1.14 | Poccus - most mctopust

3.2 | JucuumianHbl (MOAYJIN) M NPAKTHKH, IS KOTOPBIX 0CBOECHHE JaAHHOM JTMCUMIJIMHBI (MO1YJIs1) HEO0OX0AMMO KAK
npeanecTByoee:

4. KOMIIETEHLM OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCHHATLIMHBI
(MOJLY.JIsI)

OK 07. : ConeiicTBOBATH COXPAHEHHIO OKPY:KAIOLIeH Cpelbl, pecypcocOepe:KeHHI0, IPHMEHSITh 3HAHUSA 00 H3MECHEHHH
KJIMMAaTa, IPUHIHUIBI 6epeKJINBOro MPOU3BOACTBA, 3(P(PeKTHBHO /1eiicTBOBATH B Upe3BbIYANHBIX CHTYALUAX

OK 06. : IIposBaSITH IPaKIaHCKO-NIATPUOTHYECKYIO MO3UIUIO, JEMOHCTPHPOBATH 0CO3HAHHOE MOBE/ICHHE HA OCHOBE
TPAAMIHOHHBIX POCCHICKMX JYXOBHO-HPABCTBEHHBIX LIECHHOCTEMH, B TOM YHcJ/Ie € y4eTOM rapMOHU3alluH
MEKHALMOHAIbHBIX M MeKPeJIMIHO3HbIX OTHOLIEHUH, IPUMEHATH CTAHAAPTHI AHTUKOPPYNLHOHHOIO NOBedeHUsI

OK 07. : CoaelicTBOBaTh COXpPAHEHHIO OKPY KaIOLIEi cpeabl, pecypcochepe:KeHn 0, MPUMEHATH 3HAHUSA 00 M3MeHEeHU U
KJIMMATa, NPUHUMIbI 0epesKIUBOro Npou3BoacTBa, 3G (PeKTHBHO 1eliCTBOBATH B YPe3BbIYAHHBIX CHTYAHAX

obecrieucHust 6€30IaCHOCTH COOCTBEHHOM JKU3HH, PAIUOHAJIBHOI'O IIPHUPOA0-ITI0JIb30BAHUA U OXpaHbl Opr)KalOH.leﬁ Cpeanbl




OK 05. : OcymecTBISTh YCTHYI0 U IHCbMEHHYI0 KOMMYHHKAIMIO HA FOCyAapcTBeHHOM si3bike Poccuiickoii @egepanuu ¢
Y4€TOM 0COOEHHOCTEl CONMAIBHOIO H KYJIbTYPHOI0 KOHTEKCTA

OK 06. : IIposiBaATH IPakIaHCKO-NIATPUOTHYECKYIO MO3UIUIO, JEMOHCTPHPOBATH 0CO3HAHHOE MOBE/IECHHE HA OCHOBE
TPaAHLHOHHBIX POCCHIICKHX 1YXOBHO-HPABCTBEHHBIX LICHHOCTEH, B TOM YHCJI¢ C y4eTOM rapMOHU3ALUH
MEKHALMOHAIBbHBIX H MEKPeJMIHO3HbIX OTHOLIEHUH, IPUMEHATH CTAHAAPTHI AHTUKOPPYNLHOHHOIO MOBeJeHUsI

OK 05. : OcyuiecTBJISITH YCTHYI0O M MTUCbMEHHYI0 KOMMYHHKAIUIO HA rocy1apcTBeHHOM s3bike Poccniickoii denepannu ¢
Y4€TOM 0CODEHHOCTEl COMAIBHOr0 U KyJbTYPHOr0 KOHTEKCTA

OK 06. : IIposiBASITH IPaKIAHCKO-NIATPUOTHYECKYIO MO3UIHIO, IEMOHCTPHPOBATH 0CO3HAHHOE MOBEICHHE HA OCHOBE
TPaIUIUOHHBIX pOCCHﬁCKHX AYXOBHO-HPaABCTBCHHBIX l.[CHHOCTCﬁ, B TOM YHUCJI€ C YIY€TOM rapMOHU3allMu
MEKHAIMOHAIBbHBIX H MEKPeJIMTHO3HbIX OTHOLIEHUH, IPUMEHATH CTAHAAPTHI AHTUKOPPYNIHOHHOTO MOBeeHUsI

OK 09. : IToab30BaThCs IPoeccHoHAIbLHOI TOKyMeHTaIMel Ha TOCYJaPCTBEHHOM H HHOCTPAHHOM SI3bIKAX

OK 08. : Hcnonb3oBaTh cpeacTBa (pu3nueckoil Ky 1bTypPhbl 1JIsl COXPAHeHUs H YKpeIlJIeHHs1 310POBbs B IIpoLecce
NnpodecCHOHAILHOM JeATeIbHOCTH H NO/iep:KaHusl He00X01MMOro YPOBHS (PU3HYECKOM NOATOTOBICHHOCTH

OK 09. : [Tosb30BaTHCs MPoheccHOHATBHOI TOKYMEHTAIMell Ha rOCYyIapCTBEHHOM W HHOCTPAHHOM SI3bIKAX

OK 08. : Ucnoan3oBaTh cpeacTBa (pU3HYECKOI KYJbTYPbI JJIs1 COXPaAaHEHHUS M YKPeNJeHHus 3/I0pOBbs B Mpoliecce
NpodecCHOHANIBLHOM JeATeIbHOCTH U NOJ/iePKaHisl He00X0UMOro YPoBHS (U3HYECKOM MOATOTOBICHHOCTH

OK 07. : ConelicTBOBaTh COXpPAHEHHIO OKPY KaWOIIeil cpenbl, pecypcocoepe:keHNI0, IPUMEHTHh 3HAHUS 00 N3MEeHEeHUH
KJIMMATa, NPUHUIMIBI 0epPeKIUBOro MPOU3BOACTBA, 3(PPEeKTHBHO IeliCTBOBATH B YPe3BbIYAIHBIX CUTYalHAX

OK 08. : Hcnoab3oBaTh cpeacTBa GU3MYecKOil KyIbTYPhI 1/ COXPAHEHHs U YKPeIIeHHs 310pOBbs B Ipolecce
npodecCHOHATLHON 1esITeTLHOCTH U MO/IeP:KAHUS HE0OX0TMMOr0 YPOBHS (PU3HIECKOH MOAT0TOBJIEHHOCTH

OK 05. : OcyniecTBJASITH YCTHYI0 M MTUCbMEHHYI0 KOMMYHHKAILUIO HA TOCy1apcTBeHHOM sA3bike Poccuiickoii Penepannu ¢
Y4€TOM 0COOEHHOCTEl CONMAIBHOr0 U KyJIbTYPHOr0 KOHTEKCTA

OK 02. : Hcnosb30BaTh COBpeMEHHbIE CPEACTBA MOUCKA, AaHAJM3a U HHTepNpeTanuu HHpopMannu U MHGpoOpMaMOHHbIE
TEXHOJOI'MM IJISl BBIIIOJTHCHHUSA 3a4a4 HpO(l)CCCPlOHaJ]bHOﬁ NeATCJIBHOCTH

OK 03. : [LlLtannpoBaTh U peaTn30BbIBATH COOCTBEHHOE MPOdecCHOHAIBHOE H JHYHOCTHOE Pa3BUTHE,
NMPeANPUHIMATEIBCKYIO 1eTeJILHOCTH B podeccCHOHANBHOM cdepe, MCMO0JIB30BATh 3HAHMUS M0 NPABOBOI 1 (PMHAHCOBOIT
I'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHbIX CUTyallUAX

OK 02. : Hcnoab30BaTh COBpeMEHHBIE CPEICTBA MOMCKA, AaHAIN3a U HHTEPNpeTANd HHPopMAIuU 1 HHGOPMAIIMOHHbIE
TEeXHOJIOTHHM JIJIs1 BHINMOJHEHHS 32124 MPodecCHOHATBLHOI 1eATeTLHOCTH




OK 01. : BoioupaTh cnoco0bl penieHus 3a1a4 npogeccuoHAIbHOM AeATeIbHOCTH IPUMEHUTENbHO K Pa3JIMYHbIM
KOHTEKCTaM

OK 02. : Hcnoans30BaTh COBPeMEHHbIE CPEACTBA MOUCKA, AaHAJIN3a U MHTepPNpeTanuu HHpopMannu u HHGpoOpMaMOHHbIE
TEXHOJOI'MM IJISl BBINIOJTHCHHUSA 3aJa4 HpO(l)CCCl/IOHaJ]I)HOﬁ NeATCJIBHOCTH

OK 01. : BoioupaTts cniocodb! pemieHus 3a1a4 npogeccuoHaabHOI 1eATeJbHOCTH NPHMEHNUTENBHO K PA3JIHYHBIM
KOHTEKCTaM

OK 04. : DdpexTBHO B3aUMO/1eiicTBOBATH H PAad0OTATh B KOJLJIEKTHBE U KOMAaH 1€

OK 05. : OcymecTBJISTh YCTHYIO H MICbMEHHYI0 KOMMYHHKALMIO HA rocy1apcTBeHHOM si3bike Poccmiickoii ®enepanum ¢
Y4eTOM 0cO0eHHOCTEl CONHAIBHOIO H KyJIbTYPHOI0 KOHTEKCTA

OK 04. : D¢ dexTrBHO B3aUM0/AeiicTBOBATH U Pa60TaTh B KOJJIEKTUBE U KOMaH/1e

OK 05. : OcymecTB/IATh YCTHYIO M MHCbMEHHYI0 KOMMYHHKALUIO HA rocyJapcTBeHHOM si3bike Poccniickoii ®@enepanum ¢
y4eToM 0CO0CHHOCTel COIHAJbHOr0 U KyJbTYPHOI0 KOHTEKCTa

OK 03. : IlnanupoBaTh M peann30BbIBATHL COOCTBEHHOE NPOdecCHOHAILHOE U JUYHOCTHOE Pa3BUTHE,
NpeANPUHUMATEIbCKYIO AesITeIbHOCTh B podeccHoHaIbHOI cdepe, HCNOAb30BATH 3HAHUS 10 IPABOBOI U (PUHAHCOBOM
TPAMOTHOCTH B PA3JTHYHBIX KH3HEHHBIX CHTYALUsIX

OK 04. : D¢ dexTrBHO B3auM0oAeiicTBOBATH U Pa60TATh B KOJJIEKTUBE U KOMaH/1e

OK 03. : [InanupoBaTh ¥ peaan3oBbLIBATH COOCTBEHHOE NPOdecCHOHAILHOE U JUYHOCTHOE Pa3BUTHE,
NMPeINPUHAMATETbCKYIO AeSITETHHOCTH B MPo(eccHoHaIbHOI cdepe, HCTOJIb30BATH 3HAHUS 10 MPABOBO N (PMHAHCOBOM
TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIIUSAX

5. CTPYKTYPA U COOEPKAHUE JUCHUIIJIMHBI (MOAY JIs)

Kon HaumeHoBaHMe pa3ienoB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHTepakr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHSA/ Kype

Pa3zpen 1. 1. MEXAHUKA




1.1

Tema 1.1 Kunematuka

1.1.1 Mexanudeckoe
nmemkenue. [lepemenienne. [1yTh.
Ckopocts. PaBHOMEpHOE
TIPSAMOJIMHENTHOE ABM)KEHUE.
1.1.2 Yckopenue.
PaBHOYyCKOpEeHHOE
NIPSAMOJIMHEITHOE ABM)KEHUE.
PasHO3amMemieHHOE
MIPSIMOJIMHEHHOE JIBIDKEHHE.
YpaBHEHHS CKOPOCTH U TTYTH.
1.1.3 CBo0OoOaHOE MajeHHUE.
JIBroKeHME Tella Mo ICHCTBUEM
cuibl Tspkectu. 1.3.4 PaBHOMepHOE
JBIDKEHHE TT0 OKPYKHOCTH.

/Jex/

0.6

OK 01. OK
02.

JI1.1 JI1.2
J1.3
JI1.4J12.1
2132

1.2

Pemienue 3amau mo TeMam:

1. [IpsimonHEHOE paBHOMEPHOE
U PaBHOYCKOPEHHOE JIBUKEHHUE

2. JIBmkeHUe 101 JeHCTBUEM CHIIBI
TSKECTH

3. PaBHOMEpHOE BpallaTeIbHOE
nekenue /I1p/

OK 01. OK
02.

JI1.1JI1.2
J.3
J11.4J712.1
0132

1.3

Tema 1.2 lunaMuka

1.2.11 [TepBrii 3ak0H
Herotona. Cuna. Macca. Umnynsc
Tena. Bropoii 3akon HeroToHa.
Tpetuii 3akoH HeroToHa.

1.2.2 3aKoH BCEMHPHOTO
Tsrorenus. Crina TspkecTH. CHItbl B
MexaHuke. Bec tena.

1.2.3 lunamuka paBHOMEPHOTO
JIBYDKEHS TTO OKPYKHOCTH

/JTex/

0.4

OK 01. OK
02.

JI1.1JI1.2
.3
J11.4J12.1
2132

1.4

Pemenue 3aga4 mo teme
" Nunamuka" /TIp/

OK 01. OK
02.

JI1.1JI1.2
.3
JI1.4J12.1
2132

1.5

Tema 1.3 PaGora. MoIIHOCTE.
DHeprus. 3aKOHbI

COXpaHCHUS

1.2.1 1  Paborta. MoOIIHOCTS.
DHeprust. MexaHuYecKasi SHEPrHs
u e Buapl. Kunermaeckast
sHeprus. [loTeHnnanbpHAs SHEPTHS.
[MosHas MeXaHHYECKas SHEPTHSL.
1.3.2 3aMKHYTBIC CHCTEMBI.
3aKOH COXpaHEHUS UMITYJIbCA.
133 3aKOH COXpaHEHHS
9HEPruu B MEXaHUKE.
OO6medu3nuecKnit 3aK0H
COXpaHEeHUs Hepruu. Y iap
yHOpyTHii 1 Heynpyruil. 3akoH
COXpaHCHUS YHEPTHU H UMITYJIbca
IIPU COYAapeHHUH TeI.

/Jex/

0.4

OK 01. OK
02.

JI1.1J11.2
JI1.3J11.4
01022

1.6

Pemrenue 3ama4 mo teme "Paborta,
9HEPIHs, MOIIHOCTh. 3aKOHBI
coxpanenus" /IIp/

OK 01. OK
02.

JI1.1 J11.2
J1.3
JI1.4J12.1
01092




1.7

Tema 1.4

MexaHuKa CILTONIHBIX CPEJI.

14.1 [ImoTHOCTH BemIECTBA.
JlaBJIeHHE B XHUIKOCTSX U ra3ax.
ATMochepHoe U U30BITOYHOE
naBieHus. MizMepeHue n1aBieHUs.
3akoH [lackans. BeitankuBaromas
CUJIa U 3aKOH Apxumena.
OCHOBHBIE IOHSITHUS
THJIPOCTATHKH.

1.4.2 Ynpyrue cBoiicTsa
TBepAbIX Tel. 3akoH ['yka.
Mexanuueckue cBOMCTBA TBEPABIX
Tei. Paspymenue ten.

/Jex/

0.2

OK 01. OK
02.

JI1.1 JI1.2
JI1.3J11.4
21022

1.8

Pemenue 3ama4 mo teme
"Mexanuka crutomnsixcpen” /Tlp/

0.2

OK 01. OK
02.

JI1.1JI1.2
.3
JI1.4J12.1
2132

1.9

H3y4eHu e TeOpeTHIECKOro
Matepuana. Pemenue
WHAUBUIYAJIBHBIX 3aJaHUN

/Cp/

25

OK 01. OK
02. OK 05.
OK 06. OK
07. OK 08.
OK 09.

JI1.1JI1.2
1.4
21022

Paznen 2. 2. MOJIEKYJISIPHASA
OU3UKA U
TEPMOJUHAMMKA

2.1

Tema 2.1

OCHOBBI MOJIEKY-JISIPHO-
KMHETHYeCKOH Teopuu. Means-
HBIH ras.

2.1.1 OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISPHO-KUHETHYECKOM
Teopud. Pazmepsl 1 Macca
MOJIEKYJI U aTOMOB. bpoyHoBCKOE
nBmkeHune. CtpoeHue
ra3000pa3HbIX, KHUIKUX U TBEPIBIX
Tesn. CKOPOCTH IBUKEHUS
MOJIEKYIL.

2.1.2 WneanpHblii ras.
JlaBrienne raza. OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUU Ta3oB.
Temnepatypa u ee u3MepeHue.
T"a30BbIc 3aKOHBI. AOCOTIOTHBIN
HyJIb TEMIEPaTyphIL.
TepMoarHaMuyeckas nikana
TeMIeparypsl. Y paBHEHHE
COCTOSTHUS MJICaIbHOTO Ta3a.
MonsipHas ra3oBasi IOCTOSHHAS.

/Jlex/

0.4

OK 01. OK
02.

JI1.1J11.2
J1.3J11.4
01032

2.2

Pemenue 3anad 1o Teme
"MomnexkynspHas ¢pusuxa” /T1p/

0.9

OK 01. OK
02. OK 03.
OK 04.

JI1.1J11.2
JI1.3
J11.4J712.1
0132




23

Tema 2.2

OCHOBBI TEPMOU-HAMHUKU

2.2.1 OcHOBHBIC IOHATHA U
onpenenexus. BHyTpensss
9Heprusi cucTeMbl. BHyTpeHH s
9HEprus uieajJbHOro raza. Padbora
U TEIUI0Ta Kak (OpMBI TIepeiadun
SHEpruu.

2.2.2 YpaBHEHHE TEIUIOBOTO
6ananca. [TepBoe Haga0
TEPMOIMHAMUKHA. AHabaTHBIN
mporecc.

2.2.3 CgoiicTBa napos.
Hcnapenue u koHIeHCausl.
HacplieHHBII Iap U €70 CBOKCTBA.
AOCOJIOTHAsI U OTHOCUTEIbHAS
BIIQKHOCTh. TOYKa POCHI

/Jex/

0.5

OK 01. OK
02.

JI1.1 JI1.2
JI1.3J11.4
21022

24

Pemrenue 3amad mo treme
"TepmoauHamuka"
Mp/

OK 01. OK
02.

JI1.1 J11.2
J1.3
JI1.4J12.1
01022

2.5

N3yuenue TeopeTudeckoro
MaTepuana, pereHue
HMHIUBHUIYalIbHBIX 3aaHUH
/Cp/

25

OK 01.

JI1.1J11.2
1.4
01032

Pazgen 3. 3.
JIEKTPOCTATHKA

3.1

Tema 3.1

ONeKTpUYecKoe Mo-JIe B BAKyyMe
3.1.1 ONEeKTpUYECKUE 3apsiibl
1 ux cBoiicTBa.3akoH KyioHa.
Onekrpuyeckas cuia.

3.1.2 DNeKTpUYecKoe IoJe.
HanpsieHHOCTb 3JEKTPUYECKOrO
nofst. IIpyHIMI cynepno3uIuH.
Cuutoeie uanH. PaboTa
IIEKTPOCTATHIECKOTO TTOJIS.
IMoTeniuan 31eKTPOCTaTUIECKOTO
TIOJISL U €70 CBSI3b C
HaNpsDKeHHOCTHIO. Pacuer
3NEKTPOCTATHYECKUX TIOJIEH.
3.13 Jydnexrpuku u
MIPOBOJHUKY B DJIEKTPUYECKOM
noie. Ionspuzanus
JUJIEKTPUKOBB 3IEKTPHIECKOM
noJe.

3.14 KonneHncaropst.
OHeprus 3apsKeHHOTO
KOHZIEHCaTOpa

/Jlex/

0.4

OK 01. OK
02.

JI1.1JI1.2
JI1.3J11.4
01022

32

Pemenue 3anad 1o Teme
"Onexrpocratuxa" /IIp/

OK 01.

JI1.1J11.2
JI1.3
J11.4J712.1
0132

33

CocTtaBieHuE KOHCIIEKTA.
N3yuenue matepuana.
Brimonnenue goMalHux 3agaHui
U CaMOCTOSITeIbHBIX padoT. /Cp/

15

OK 01. OK
02.

JI1.1JI1.2
.3
J11.4J712.1
0132

Pazgen 4. 4. IOCTOSHHBIU
TOK




4.1

4.1 YcnoBus mis
BO3HHUKHOBEHHUSI M TTOJIJIEPKAHUS
aneKkTpruieckoro Toka. Cria Toka
toka. Hampsxenue. 3akon Oma
JUISL yJacTKa LeTH.

4.2 3aBUCUMOCTb 3JIEKTPUIECKOTO
COIIPOTHBIICHHS OT MaTepHana,
JUIMHBI ¥ TUIOIAAH OMIEPEIHOTO
CEYCHHUS MTPOBOIHUKA.
3aBHCUMOCTH JJIEKTPUIECKOTO
COIIPOTHBIICHHUS TPOBOJHUKOB OT
TeMIepaTypbl. DIEKTPOIBHKYILAS
CHJIa HCTOYHHMKA TOKa. 3akoH OMa
JIJIS TIOJTHOM IICTIH.

43 Coenunenne
1poBoHUKOB. CoelMHEHUE
HUCTOYHUKOB DIICKTPHYCSCKOM
sHepruu B 6arapero. 4.4 3akoH
Ixoyns-Jlenna. PaGora u
MOIIHOCTbH 3JIEKTPUYECKOTO TOKA.
TemmoBoe meicTBHE TOKA.

/Jex/

0.4

OK 01. OK
02.

JI1.1 JI1.2
JI1.3J11.4
21022

4.2

Pemenue 3ama4 mo teme
"TocrostHubi TOK" /TIp/

OK 01. OK
02.

JI1.1JI1.2
.3
JI1.4J12.1
2132

43

CocTaBileHHE KOHCIIEKTA.
N3yueHune marepuana.
BrIinonHeHne 1oManiHuX 3aJaHAN
U CaMOCTOSITEIbHBIX pabot. /Cp/

15

OK 01. OK
02.

JI1.1JI1.2
J1.3
JI1.4J12.1
2132

Paznen 5. 5. MATHETHU3M

5.1

5.1 MarauTtHas UHAYKIUS.
MarsautHoe 1oJie IpsiIMoro 1
KpPYTOBOTO IPOBOJIHHUKOB C
TOKAMH.

5.2 SIByIeHUE U 3aKOH
3JICKTPOMArHUTHOM MHYKIINH.
IIpasuio Jlenna. Bpamenue
paMKe B MaTHUTHOM TIOJIE.
I'enepaTopbl mepeMeHHOro TOKa U
3JIEKTpOBUTATEIN. MarHUTHBIH
MoToK. 5.3 SIBnenue
CaMOUHIyKUIWH, HHIYKTUBHOCTH
TIPOBOJTHUKOB. DHEPTHS
MAarduTHOIO IIOJIA.

/Jex/

0.2

OK 01. OK
02.

JI1.1J11.2
1.4
01032

52

CocraBlleHHE KOHCIICKTA.
Hzyudenune matepuana.
BrInonHeHne ToMaliHuX 3aaHui
U CaMOCTOSITEIBHBIX pabot. /Cp/

15

OK 01. OK
02.

JI1.1 J11.2
J11.4J712.1
21022

53

Pemenne 3agau mo Teme
«Maruautuzm» /IIp/

0.4

OK 01. OK
02.

J1.1J11.2
J11.4J712.1
01032

Paznea 6. 6. KOJIEBAHUSA N
BOJIHBI




6.1

Tema 6.1

MexaHu-4eckue Kojaeba-Hus 1
BOJTHBI

6.1.1 KonebarensHnoe
JBIKEeHHE. 'apMoHudeckue
kosebanust. CBOOOIHBIE
MEXaHHYECKIE KOIeOaHMs.
IIpeBpalenue 3Hepruy npu
KOJIe0aTEeIbHOM JBHKCHHH.

6.1.2 Bonnsl. Ilonepeunsie u
TIPOAOJIBbHBIC BOJHEBI. Y paBHEHHE
BOJIHBL. XapaKkTE€PUCTHKU BOJIHBI.
HuTepdepenus BoaH. [ToHsaTHe 0
TUQPAKIUN BOJTH. 3BYKOBBIE
BOJIHBL.

Tema 6.2

DJeK-TpoMar-HUTHBIC KoyteOa-Hus
1 BOJTHBI

6.2.1 T'apmonHnueckue
AIIEKTPOMAarHUTHBIC KOJIEOaHUs B
ANEKTPUIECKOM KOJIeOAaTeTbHOM
KOHTYpe.

6.2.2 DIEeKTpOMarHuTHOE
IoJIe KaK OCOOBIN BHJ MaTEepHH.
DJNEeKTPOMAarHUTHBIE BOJTHEL.
Bu6patop I'epua. Bunsr
3JIEKTPOMArHUTHBIX BOJIH X
MIpUMEHEHHE

/JTex/

0.2

OK 01. OK
02.

JI1.1 JI1.2
1.4
21022

6.2

pellIeHune 3a/1a4 [0 TeMe
«Konebanus u Bonub» /T1p/

0.5

OK 01. OK
02.

JI1.1JI1.2
.3
JI1.4J12.1
2132

6.3

CocTaBiileHHE KOHCIIEKTA.
M3yueHune marepuana.
BrInonHeHne 1oMaliHuX 3aJaHAN
U CaMOCTOSITEIbHBIX pabot. /Cp/

OK 01. OK
02.

JI1.1 JI1.2
J11.4J12.1
21022

Paznen 7. 7. OIITUKA

7.1

Tema 7.1
OCHOBBI T€OMET-PUUECKOI ONTHKI

7.1.1 IIpupona cgera.
CKOpOCTh pactpoCTpaHEeHHUs
CBETa. 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETa.

Tema 7.2

BonHoBbIE CBOMCTBA CBETA.

7.2.1 Wutepdepennus ceera.
KorepeHTHOCTb CBETOBBIX JIyueil.
Konsna Hetotona. Mcnonb3oBanue
uHTepdEepeHINH B HAYKE U
TEXHHKE.

7.2.2 Judpaxms csera.
723 Tonspuzanus
nonepeyHsIX BosH. [lonspusanus
ceera.llomspounnsr. 7.2.4
Hucnepcus certa.

Tema 7.3

KBanToBrsle cBoiicTBa cera. 7.3.1
KBanToBas runotesa [lnanka.
®otonbl. JHeprus ¢otona. 7.3.2
dotorddexr. Bunsr poroaddekra.
3akonbl CroneroBa. Paborta
BBIXOZa. YpaBHEHHE DHIITEHHA
JUISL BHEILTHETO

¢doroaddexra. /Jex/

0.2

OK 01. OK
02.

JI1.1J11.2
1.4
01032




7.2 Pemenne 3amau mo teMe «3aKOHBI 1 1 OK 01. OK JI1.1 J11.2 0

TEOMETPUUYECKON ONITHKH. 02. J1.4J12.1
Dotoahpexr». 2132
Mp/

7.3 CocraBiieHHe KOHCIIEKTa. 1 10 OK 01. OK JI.1J11.2 0
N3yuenune marepuana. 02. JI1.4J12.1
BrinonHenue n1omMamHux 3aJaHui 21032

U CaMOCTOSITENbHBIX pabdot. /Cp/

Paznen 8. 8. 3JIEMEHTDI

KBAHTOBOM ®U3UKH
ATOMOB 1 MOJIEKVJIL.
OU3UKA SAOPA
8.1 Tema 8.1 1 0.1 OK 01. OK JI1.1J11.2 0
DJeMeH-Thl KBaH-TOBO# (HU3HUKH 02. JI1.4
aTOMOB M MOJICKYJL. 21032

8.1.1 OmbITHBIE TaHHEBIE O
CTpoeHUH aTromMoB. 8.1.2
ITocrynats! bopa. Dnek-TpoHHoe
cTpoeHue aroma. JlyaausM BOJH U
YaCTHII.

Tema 8.2

DeMeH-TH Aaep-HoH HU-3uKH
8.2.1 OcHOBHBIE CBOMCTBA U
CTpPOEHHE aTOMHBIX sifiep. 8.2.2
PannoakruBHOCTB. 3aKOH pajioaK
-TUBHOTO pacnaza. /Jlex/

8.2 Pemenne 3agau mo Teme 1 1 OK 01. OK JI1.1 JI1.2 0
«KBanroBas saepHas 02. JI1.4J12.1
¢dusukay /TIp/ D192

8.3 CocTaBJIcHHE KOHCIICKTA. 1 10 OK 01. OK JI1.1 J11.2 0
N3yuenue matepuana. 02. JI1.3
Brinonnenue foMalHux 3agaHui JI1.4J12.1
U CaMOCTOSITEJIbHBIX padoT. 21032
IMonrororka k 3auety /Cp/

8.4 CocraBiieHrE KOHCIIEKTA. 1 10 OK 01. OK JI1.1 J11.2 0
Wzydenue maTepuana. 02. JI1.4J12.1
Brinonnenne foMalHux 3agaHui 2192

W CaMOCTOSITEIbHBIX padot. /Cp/

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. KonTposibHBIe BONPOCHI M 3a1aHUs

3agaHus A1 MHAUBBUIYaJdbHOM paboThI

MOJVJIb Ne 1 Tema: «kKuaemaTtuka

Bapuant Ne 1

1.Ha ropu30HTaIbHOM y4acTKe JOPOTH aBTOMOOMIIb ABHUTAJICSI CO CKOPOCTHIO 72 KM/4 B TeueHue 10 MuH, octaHoBuics Ha 20 MuH, a
3aTeM Ipoexall IMOIbEM CO CKOPOCThIo 36 kM/4 3a 15 mMuH. KakoBa cpeqHsst CKOpOCTh aBTOMOOHIIS HA BCEM ITyTH?

2. [Tocamounas ckopocth camoniera paBHa 200 km/4, Bpemst mpobera coctasisier 80 ¢ Onpenenuts IIUHY Tpodera, cuuras
JBIDKCHUE PaBHO3aMEJICHHBIM. .

3. Ilepuon Bpamienus: Bana kombaiiHa cocrasiseT 0,075 c. OnpenenuTts 4aCTOTy BpalleHUs IKUBA, HACAKEHHOT'0 Ha BaJl, U
JIMHEHHYTO CKOPOCTh TOYEK Ha €ro MOBEPXHOCTH, €CIIH PAINyC IIKHBA 3 M.

4. Teno GpomIeHO BEPTHKAIILHO BBEPX CO CKOPOCThIO 55 M/c. Ha kakoii BeIcoTe 0OHO OyzmeT HaxoanuThes depe3 1.5 c?

Bapuant Ne 2

1.Benocunenuct, nBurasch mo mioxou gopore 400 M co ckopocthio 10 M/c,15 MUH YUHHI BEJIOCU-TIC/, a 3aTeM IT0 IIIOCCE Mpoexal
900 M co crxopocTeio 15 m/c. KakoBa cpemHsisi CKOPOCTh BETOCHIIE-IHUCTA Ha BCEM ITyTH?

2.ABTOMOOUIIB, HAYIINHA CO CKOPOCTHIO 90 KM/, IPH BRIKITIOUEHUHN JBUTATENS IPOXOAUT 10 MoaHOH octaHoBKU 800 M. CKosbKO
BpPEMEHHU aBTOMOOWIIb JABUTAJICS 110 HHEPLUU?

3.Ban xombaitna coBepmaer 360 06/MuH. OnpeeTuTh IEPUO] BpaIllCHHsI KWBA, HACAKEHHOTO Ha BaJ, U IMHEWHYIO CKOPOCTh
TOYEK Ha ero MOBEPXHOCTH, €CIIU AUAMETp LIKUBA 4,5 M.

4. Teno GpoIIEHO BEPTHKAIBLHO BBEPX CO CKOPOCTHIO 45 M/c. Ha kakyto MakCUMajbHYIO BHICOTY OH HOAHUMETCS?

BapuanT Ne 3

1.MOTOLMKINCT IPOE3KAET 110 NpocesiouHol fopore 150 kM 3a 4 4, ocTaHABIUBAETCS Ha

0,5 gaca, a ocraBmmuecs 100 km — 1o mocce 3a 1 4. Onpenenure cpegHIO CKOPOCTh MOTOLIMKIIMCTA HAa BCEM ITYTH.
2.ABTOMOOWIIb, HIYIIHHA CO CKOPOCTBIO 60 KM/4, IPY BBIKITIOYSHHUH JIBUTATEN IBHIKETCS 10 MOJHON ocTanoBku 10 ¢. Kakoit myTh




MPOILET ABTOMOOMIIb TI0 HHEPLHHU?

3.Ban xombaiiHa coBeprraetr 90 06/mMuH. OnpenenuTh YIIOBYIO CKOPOCTh BPALICHHS IIKHBA, HACA-)KEHHOTO HA BaJl, H YOl
nosopota 3a 120 c.

4. B mycroit xonmozer ynan kaMmeHs.. [lagerane npomomkanocs 2,2 ¢. OnpeaenuTs ITyOnHy KOJIOALA. .

Bapuant Ne 4

1. Benocunenuct, aeurasick o mocce, npoexai 1200 m 3a 100 c. 3a ckonbko BpeMeHu oH npoezaet myts 4000 m?
2.ABTOMOOWIIb TPOTAETCS C MECTa U, ABUTASACH C YCKOpeHHeM, mpoxoauT 1000 M, ¥ ero ckopocTh cTaHoBUTCA 45 kv/4. Haiitn
YCKOPEHHE U BPeMsI JBHKEHHUS.

3.Yemy paBHa JMHEHHas CKOPOCTh Ha 000/¢ TypOuHBI tuameTpoM  d =8 M, ecii yacToTa Bpaie-Hust 2 ¢ 1? OnpenenauTs yron
TIOBOPOTa TYpOMHEI 32 5 C.

4. B mycroit xomozer ynan kameHb. [iry6mna xonoana 10 M. OmpenenuTs BpeMs MaCHUS. .

Monynb Ne2 Tema: "JIunamuka, padota, sHeprus"
Bapuant Ne 1

1.Tpoc nmoabeMHOrO yCTpoiicTBa BbIAEp:KUBAET cully HaTspkeHus F=8,5 kH.. Onpenenuts Maccy rpysa, KOTOPYIO OH MOXKET
MOIHATH C YCKOpeHueM a = 2,45 m/c2.

2.0mpenenuTs Maccy MpHIlena, KOTOPBIA TpakTop BeneT ¢ yckopeHueM a = 0,4m/c2. Cuma conpotusieHus aswkennto Frp = 1,5
kH, cuna taru Ha kproke Tpakropa F= 1,6xH.
3. Teno mMaccoit m = 2 Kr ABMKETCst co ckopocThio [11 =3 M/c. Kakyto paboTy Haso BBIIOIHUTE, YTOOBI YBEITMYUTH CKOPOCTH TETIA
mo [12=15wm/c?
4. Teno maccoif m = 1,5 xr 6poIreHo BBEpX CO CKOPOCTHIO 5 M/c. OmpeaenuTs KHHETUIECKYI0 YHEPIHIO KaMHs B CPEJHEH TOUKe
My TH.

Bapuant Ne 2

1.0OmpenenuTs cuiTy HaTSHKEHHS TPOca MOJbEMHOTO YCTPOHCTBa, TP NOAHATHH rpy3a Maccoif 800 kr ¢ ycxopeHueM a = 2,45 m/c2.
2 lon neiicTBueM HeKOTOpOH cuiibl Teno Maccoit 100 kr nBuxercs ¢ yckoperueM 0,3 m/c2. C kakuM ycKopeHHeM OyJIeT JBUraThes
Teno Maccoit 120 xr o aeficTBUeM 3ToM ke cuiibl? KakoBa BenruuHa 3Toi cuibl?

3.B mycroii konozen ynai kaMmeHb Maccol 1 kxr. ITanenune nponomxanocs 1,8c. OnpenenuTs KUHETUYECKYIO U IOTEHIUATIBHYIO
SHEpruy KaMHs 4epes3 | ¢ moce Havana najeHus. .

4.Kaxy1o paboTy HEOOXOANMO COBEPIINTD JUIS TOTO, YTOOBI MOJHATH TEJIO MAaccol 5 Kr Ha BeIcOTy 10 M ¢ yckopeHuem 2 m/c?
Bapuant Ne 3

1.IIpeamet mazman ¢ BHICOTHI 25 M B TeueHue 2,5 ¢. OnpenenuTs CUly COIPOTUBIICHUS BO3TyXa.
2. Cuna Tsru anekrpososa 700 kH. Onpenennuts Maccy TOBapHOTO COCTaBa €CIIM cujla CopoTuBieHus Apwkennto 120 kH, ecnu Ha
y4acTke myTH | KM ero ckopocTh Bo3pocia ot 30 1o 60 km/4
3..Kakyto paboTy HEOOXOAMMO COBEPIIUTD IS TOTO, YTOOBI MOTHSITH TeJI0 Maccoil 50 Kr Ha BBICOTY 8 M.?
4. Teno maccoii 1,5 xr nmagaet ¢ BeICOTHI 20 M. OIpeaenuTh KHHeTUIECKYIO U TOTEHINAIBHYIO SHepruio Tena uepes 0,5 ¢ mocne
Hauasa najeHus.

Bapuant Ne 4

1.IToe3x maccoit 1000 T HaUMHAET PAaBHOYCKOPEHHO IBUTAThCA M 3a 1 MUH qocTHraet ckopocTr 108 xvm/a. OnpenenuTs CHiTy TATH
9JIEKTPOBO3a , €CTH Kod(pduumeHT Tpenus pasex 0,02.

2.. DNEKTPOBO3 Ha TOPU3OHTAIIBHOM Y4YacTKe ITyTH Pa3BUBAET MOCTOsHHYO cuity Taru 0,345 MH. Onpenenuts cuity
COTIPOTHBIICHUS JBIKEHUIO ToBapHOTO coctaBa maccor 1300 T, ecnu Ha yuacTke myt 300 M ero ckopocTs Bo3pocia ot 36 g0 42
KM/4.

3. Kamens maccoit m = 1,5 kr ynain ¢ HekoTopoit BeicoThl. [lafienne npopomkanock t = 1,2 c. OnpesenuTs KAHETHYECKYIO SHEPTHIO
KaMHs B CpeTHEel TOUKe My TH.

4. Ilox meficTBHEM TIOCTOSIHHO CHITBI BATOHETKA MIPOXOIUT IyTh 10 M 1 mprobpeTaeT ckopocTs 4 M/c. Onpenenuts paboTy CHIIEI,
ecyin Macca BaroHeTkd 600 kr u ko3 durment Tperus kauenus 0,01.

Mopyns Ne3 Tema: "OcnoBst MKT"
Bapuant Ne 1

1. I'az mpm 27 °C 3annmaet o0beM V. J[o Kakoi TeMIepaTyphl €ro cienyeT H300apHuecKd OXJIJNUTh, YTOOBI MPUBECTH K
obwremy 0,25 V?
2. I'a3 HaxonuTes B IMIMHApPE C MOABMXKHBIM HOpIIHeM M mpu Temmepatype 450 K 3anumaer 06vém 350 cm3. Kakoit 06bEM
(B cM3) 3aiimMET ra3, ecnu Temreparypa noHusutcs a0 300 K? JlaBneHne nocTosHHO.
3. KakoBo maBnenue xuciopoaa Maccoit 64 r, Haxomsmierocst B 6bamone oosemom 50 i1 mpu temneparype 27 °C ?
4. Kaxkoit 06sem 3aHumMaet ra3 npu Temneparype 27 °C u pasnenuu 100 xIla, ecnu umciao MOIEKyT ra3a COCTaBISET
8-1024?

Bapuant Ne 2

1. B Gamrone emrocthio 0,2 M3 HaxomuTcs 2 KT Bojaopona u 3 Kr kuciopona. OnpenenuTs JaBIeHHe CMECH, €CITH
TemIeparypa okpysxatouiet cpeast 10 °C
2. IIpu xakoil TemrepaType HaXOJHUICS Ta3, eciau npu ero uzobapHoM Harpesanuu Ha 300 K 06béM Bo3poc B 2,5 paza?
3. B 6amtone Haxomautcs ra3 mpu temmeparype 27 °C u nasnenun 2 Mma. Kakum craHeT naBieHHe Ta3a, €Ciii U3 OajutoHa
BBIITYCTHUJIM TIOJIOBUHY €TI0 MaccChl?
4. B cocyne Haxonutcs uaeanbHblil raz mon pasinenueM 100 klla. KakoBa koHLIEHTpalus MOJIEKYJ 3TOrO rasza npu
temmeparype 17 °C?
Bapuant Ne 3

I. [Tpu Temmnepatype 23 °C u gasnenuun 1,01-105 I1a B map—Huke Haxonutcs 3,5 - 1027 monekyn Bo3ayxa. Beranciauts




00beM MapHUKa.

2. I'a3 n3oTepMuyecku Ckajau oT 00bEMa 6 11 10 00béMa 4 J1, pHu 3TOM H3MeHeHue nasienus pasao 200 klla. Onpenenute
HadaJbHOE JTaBJICHHE Ta3a.

3. B pesynbraTe HarpeBaHMs JaBJIEHUE I'a3a B 3aKPBITOM COCYJAE YBEIMYMIOCH B 4 pa3a. Bo ckoinbko pa3 U3MeHUIach
CpeIHEKBaApaTuiecKasi CKOpOCTb MOJIEKyY1?

4. B cocyne nHaxogurcs uneanbHbiil ra3 nox aasineHuem 400 klla. KakoBa KOHIEHTpalusi MOJIEKYJ 3TOTO ra3a npu
temneparype 117 °C?

Bapuant Ned

1. IToncuuTarh KOMMYECTBO MOJIEKYJ BOJASHOIO Mapa, Haxoasuierocss B 1 M3 Bo3ayxa, €cliu MaplUuaibHOE AABJIEHUE 3TOTO
napa 2000 Ila, a emnepatypa Bo3ayxa 23 °C.

2. IMpu xako#t TemmepaType HaxXOAWJCs Ta3, ecu Impu ero uzobapHoMm HarpeBanun a0 300 ° C ero o6véM yBenmuumics B 3
pasza?

3. B 3axpeiTom cocyzae emkocthro 2 M3 Haxoautcs 1,5 kr kucnopona u 0,5 xr Boabl. 3.Haiitu gaBnenue B cocyne npu 300 °
C, cunTast, 9TO BCS BOAA TIPH ATOH TEMIIEpaType IPeBpaTUTCs B map.

4. CKOJIBKO MOJIEKYJI Ta3a HaXOAWUTCS B cocyae BMecTuMmocThio 400 cMm3 mpu temmepatype 27 °C u u naBnenuu 225 xlla?

Monyns Ne 4 "Tepmoannamuka" Bapuant Ne 1

1. VineansHBINM Ta3 MOIYYHI KOJIMYECTBO TEIUIOTHI, paBHoe 350 [k, n co—Bepmma paboTy, paBHyio 170 Ix. Kax
M3MEHHJIach MIPU ATOM BHYTPEH "Hsis DHEPrus raza?
2. .Kakoe KOMM4ecTBO TEIUIOTHI HYXKHO COOOIIUTh | KMOJb KHCIOpOJaa, 4ToObI OH coBepiiua padoty B 1000 /I npu
U30TEPMHUYECKOM IIporecce?
3. CKOJIBKO TEIUIOTHI MOTPeOyeTCs Ui TOTo, YTOOB! MOMY4IHUTh Bogy TemmepaTypoit 20 0 C u3 5 Kr 1pa B3STOrO MpH
temrieparype 0 0 C?
4. Bo ckombKko pa3 BEICOTa MOABEMa BOJBI B CTEOIIIX pUCa CO CPEAHHM AnameTpoM Kamwuripos 0,02 MM Gosblie, 4eM B
NoYBe ¢ Kanuwuripamu guamerpom 0,3 mm?
Bapuant Ne 2
1. B 0amtone Haxoautes 2 kr Bojopona U 3 Kr kuciopona. OnpeneuTh BHYTPEHHIOI SHEPTHIO0 CMECH, €CIIH TeMIeparypa
okpyxatomieit cpeast 10 °C
2. OmnpenenuTs U3MEHEHNE BHYTPEHHEH 3Hepruu 3 MOJb rasa, ecliy Ipu H“300apHOM HAarpeBaHUM €ro TeMIeparypa
yBenuumiachk Ha 300 K.?
3. KakoBo m3aMeHeHue BHYTpPEHHEW 3HEpPIruu rasza, €ciu eMy rnepeaano ko vindectBo TeroTsl 1000 [k, a BHEIIHUE CHIIBI
coBepIy Hax HUM pabo—Tty 400 [Ix?
4. Kakoe komMuecTBO TEmIOTH HEOOXOAUMO COOOIIUTH 2 1 BOABI B3aToM mpu Temmnepatype 20 0 C, uroObl NpeBpaTUTh €¢ B
nap? Y aenbHast TerioeMkocth Boabl 4200 Jx/(kr K), ynenbHas Teruiora napoodpasosanus 2,3 MJx/kr
Bapuant Ne 3
1. VneansHblii Ta3 oTHan koaudecTBO TemwnoTsl 600 [k, mpu 3TOM ero BHYTpeHH:s dHeprus yBenuumiaach Ha 200 [Ix. Yemy
paBHa paboTa, co—BeplIEHHAs Haj ra3om?
2. Ha ckomipko rpamycoB MOHU3WTCS TeMIiepaTtypa S J1 BOJIbI, €CJIM OHA OTIACT B OKpYy’Karollee MmpocTpaHcTBo 252 klx
sHepruu? Y aenbHas TermnoeMKocTh Boabl 4200 [Ix/(kr K)
3. 3akpbIThIil OaIoOH eMKOCThIO 3 11 ¢ BogopoaoM npu naBienuu 8 M Ila u temneparype 7 °C narpesaercst o 17 °C.
Kakoe xonn4ecTBO TEMIOThI NOITIOIAETCS IPU 3TOM ra3oM?
4. .OnpenemnTh K03()(OUINEHT TOBEPXHOCTHOTO HATSDKEHMS KaCTOPOBOTO Macia, eCII B TPyOKe

paanycom R = 0,5 MM oHo mogustock Ha h = 14 mm. CMauuBaHMe CUNTATh TOTHBIM.
Bapuant Ne 4
1. O0beM raza, pacmmpsromerocs npu noctosHaoMm nasieHun 100 k[la yBenmmumiics Ha ot 4 10 7 1. OnpenenuTs padoTy
rasa.
2. WneanbHbIi Ta3 MOMYYHIT KOJTUYECTBO TEIIOTHI, paBHOe 350 Jx, 1 co—Bepmma padoty, paBHyto 170 Jx. Kak
W3MEHUJIach [IPU 3TOM BHYTPEH "Hss SHEprus raza?
3. .Kakoe KommuecTBO TEIIOTH HYXKHO COOOIMUTE 1 KMOIB KHCIOpoaa, 9To0k OH coBeprml padory B 1000 Ik mpu
H30TEepPMHUYECKOM Ipornecce?
4. CKOJIBKO TEIUIOTHI MOTpeOyeTcs AJis TOro, 4TOObI Mony4uTh Boay Temmepatypoi 20 0 C u3 5 Kr jibjia B3SITOTO MpU
temrieparype 0 0 C?

Monyns 5 Tema: «eKTpHUECKOE M0JIE B BAKYYME U BELIECTBE

BapuanTt Ne 1

1./IBa oiMHAKOBBIX 3apsiia, HAXOAAIMXCS Ha paccTostHUK 10 cM ApyT OT Apyra, B3auMOAeHCTBYIOT ¢ cu-jo 9,8 - 10-5H.
OnpenenuTs BEIUINHY 3apsA0B.

2. ITone co3nano To4eyHbIM 3apsiioM Q. B Touke, oTcTOsIIECH OT 3apsina Ha paccTostHuE = 30 cM, HanpspkeHHOCTh o E = 2kB/m.
Ornpenenuts Beu4UuHy 3apsana Q.

3. Kak m3MEHUTCS 3IIEKTPOEMKOCTh TIOCKOTO BO3AYIITHOTO KOHJIEHCATOPA, €CITH PACCTOSIHAE MEXAY IIaCTUHAMU YMEHBIIUTH B 2
paza?

4.0npenenuTh padboTy mo nepeMenieHuto 3apsiaa 10-8Ki1 B asekTpudeckoM noe MexIy IByMsl TOUKaMH, HaXOSIMHUCS Ha
paccrosiausx 10 u 20 cm ot 3apsana 10-7Ku.

Bapuant Ne 2

1. Ha meTamnnueckom mapuke Haxoautcst 109 u30bITOUHBIX 31eKTpOHOB. OnpeeuTh 3apsii IapuKa.

2. B aneKTpocTaTn4eckoM OJHOPOIHOM II0JI€ Pa3HOCTh NOTEHIMAIOB MEX Ly ABYMs ToukaMu paBHa 100B, paccrosiue 4 cm.
Omnpenenute HAMPSHKEHHOCTD OIS,

3. JIBa TOUEUYHBIX 3apsia, B3auMoAeHcTBYIOT ¢ cuioit 9 MH. Kakoii Oyzer cuna B3auMoieiicTBUS 3apsi-/10B, €CIIM PACCTOSIHUE MEXKAY




HUMH YMEHBIIUTH B 3 pa3a?

4. IInomaab KaXJ0M MIACTUHBI INIOCKOTO KOHJIeHcaTopa 1 cM2, pacCcTosHUE MEX Iy IUIacTUHAMHU 1,5 MM. J{H3JIEKTPUKOM SIBISETCS
crewro. Haiitn eMKoCTh KOHIeHCaTopa.

Bapuant Ne 3

1. Ha meTanmnyeckoM mapuke Haxoqutcs 1012 n30pITOUHBIX 27€KTPOHOB. KakuM cTaHeT 3aps LIapHKa, €CIH C HETO YAAJIUTCS

109 snexrpoHoB?.

2.Ha nByX OMHAKOBBIX KalleIbKaxX BOJIBI HAXOIHUTCS MO OAHOMY OTPHIATEIIFHOMY 3JIEMEHTapHOMY 3a-psaxy. OTpenenuTs Maccy
KareJbKy, €CIIH JJIEKTPHUECKas CHJIa OTTAJIKUBAHHS KarleJeK yPaBHOBEIIMBAET CHITYy UX B3aUMHOTO TSATOTEHHS.

3.ITone co3naercs 3apsaom -3 -10-8 K . Onpenenuts MOTSHIMAT MO B TOUKE, YAAJICHHOW HA 6 CM OT 3apsia.

4.EMKOCTB IUTOCKOTO BO3IyIIHOTO KoHAeHcaTopa 1 Mxd. OnpenenuTs eMKOCTh KOHAGHCATOPA, €CIIN PACCTOSHAE MEXIY

TUTACTHHAMU YBEJIMYUTH B 2 pasa.

Bapuant Ne 4

1. K karuie Bojbl, uMmeronieit 3apsiy -3e, MpUCcOoeAMHUIIACH Karulsl ¢ 3apsanoM +2e. Kakum cran snek-Tpudeckuil 3apsi Karuim?
2. JIBa MOJIOKUTENBHBIX 3apsiaa, HAXOIAUINXCS B BaKyyMe Ha PacCTOSHHUH 1,2 M IIpyT OT Ipyra, B3aMMOIECHCTBYIOT C CHIION
0,5H. Benuuuna ogHOTO 3apsiia B 5 pa3 Oomnbiie apyroro. Omnpene-1uTh BeINYUHY MEHBIIET0 3apsja.

3. I'pagreHT MOTEHIMANA IEKTPHISCKOTO MO MEXIY ABYMs MapalUIeIbHBIMH, PacloI0KEHHBI-MH OJH3KO OPYT OT Ipyra
¥ paBHOMEPHO 3apsDKEHHBIMH IuTacTHHaMy, paBeH 100 B/cm. Onpene-1uTh BennuuHy 3apsiia Ha INTAaCTHHAX, €CIHU IOk

miacTuHbl paBHa 200 cM2.

4. [Tnomanp kaka0M IUIACTHHBI TUIOCKOTO BO3AYLIHOTO KOHIEHCATOpa 2 CM2, PacCTOSHUE MEXIY IJIACTUHAMH 2 MM..
HaiiTn emMKkocTh KOHIEHCATOPA.

Monyns 6 Tema: «IToCTOSTHHBIH TOK»
BapuanT Ne 1.

1.Haiitu naneHue HanpspkeHUs HA MEJHOM NpoBoje AnuHOM 300 M u quaMeTpoM 3 MM, €ClIU CH-J1a TOKAa B HeM 3 A.

2.0npenenuTs CONPOTUBIEHHE IPOBOJHUKA, KOTOPBII HYXKHO COEAUHHUTH NApalIeNbHO C MPO-BOJHUKOM, HMEIOIIUM
conpotuBieHre 300 OM, 4ToOBI UX 00IIEe CONMPOTHUBIICHHE CTAI0 paBHBIM 120 OMm.

3.barapes, 3. 1. c. KoTOpoil 6 B, a BHyTpeHHEee conpoTuieHue 1,4 OM, NUTaeT BHELIHIO LENb, COCTOSAILYIO U3 IBYX MapajlIebHO
COeIMHEHHBIX IIPOBOAHUKOB conpoTuBiIeHUsIMHU 2 1 8 OM. Ompesie-TuTh pa3HOCTh IOTEHIMANIOB Ha MOMI0cax Oarapen U CUITy TOKa
B MIPOBOJJHUKAX.

4.CKoJIbKO BpEMEHH HEOOXOIUMO UIS TOTO, YTOOBI B IPOBOTHIKE, HAXOIAIIEMCs 1101 Hanpspke-HueM 110 B, mpu cuie Toka 2 A
BeIeIock 1106,16 [ Termotsr?

BapuanT Ne 2.
1.MmeeTrcst MOTOK METHOM MTPOBOJIOKH JUTHHOM 25 M. ConpoTuBieHre npoBosioku 5 Om. Orpe-aenuTh MornepeyHoe ceueHne
HPOBOJIOKH. Y JeTIbHOE conpoTuBieHue meau 1,7*10-80m*m.

2.Tpu namnouku conportuBieHrueM R1 =2 Om, R2 =4 Om u R3 = 5 Om coenuHeHbl napai-jieibHo. B nepBoil mammouke
cuia Toka pasHa 2 A. KakoBa cuia Toka BO BTOPOH U TpeTbel JlaMIo4kax?
3.T'erepatop c 3. 1. c. 150 B u BHyTpenHum comnporusieHueM 0,4 OM MHUTaeT CeTh OCBEIICHU, B KOTOpOM ycTaHoBJIeHO 200 mami ¢
comnpoTusieHreM 1o 320 OM kakaast, COeAMHEHHBIX NMapajuienbHo. OnpeaenuTs HapsbKeHHe Ha MOJIIocax reHepaTopa U najaeHue
HaIPSDKCHUST Ha TIOJBOISIIUX IIPOBOJIAX.

4. HampsbkeHue Ha KIeMMax 3JIeKTpoJBurarens pasHo 12 B, cuia Toka B nenu anexrpoasura-tens 0,5 A.
OmnpenenurepaboTy 1ekTpoaBUraress 3a 20 MUHyT.

BapuanTt Ne 3.

1. ns peoctara, paccuntanHoro Ha 20 OM, Hy>)KHO B3STh JKEJIE3HYIO IIPOBOJIOKY AMMHOM 5 M. Kakoro ceuenus 1omkHa ObITh
MpoBoJIoOKa? Y IeabHOE CONPOTHBIEHHE XKene3a 9,8%10-80M* M.

2. Tpu namnsl conporusneHusIMUA 10 Om, 25 OM u 50 OM coeTuHEHB] apalIeIbHO U BKIIOUEHBI B ceTh ¢ HanpsbkeHuem 100 B.
KaxoBo o01ee conpoTuBIIEHHE 3TOTO yyacTka menu?KakoBa cuia Toka B Hem?

3.9nemeHT ¢ 3. 1. ¢. 1,1 B u BHyTpeHHHM conpoTuBiieHueM | OM 3aMKHYT Ha BHeEIIHee conpoTuB-ienne. Cuna Toka B enu 0,11 A.
Haiiti: 1) BHeIIHEe CONPOTHUBIICHNUE; 2) TTaeHIE HANIPSHKESHHS BO BHEIITHEH IICTIH.

4. KaxkoBa MOLIHOCTb TOKA B 3JIEKTPOYAWHUKE, PACCUNTAHHOM Ha HanpsbkeHue 127 B u cuny Toka 1,0 A?

Bapuant Ne 4.

1.Mennas crmpans, cocrosmas u3 200 BUTKOB IPOBOJOKK ceueHueM | MM2, uMeer puameTp 5 cMm. Ompenenure
COIPOTUBIICHUE CITHPAITH.

2.Jlamna 1 conporuBnenuem R1 = 6 Om u namna 2 conporusienreM R2 = 12 OM coenuHeHbI apaIeIbHO U
NOJKIIOYEHB] K HanpspkeHuto 12 B. KakoBa cuiia Toka:
a) B mammne 1; 6)B namme 2; B) BO Bceil nenu?
3. DnemeHT ¢ 3. 1. ¢. 1,5 B u BHyTpeHHNM conpoTusiaeHreM 0.5 OM 3aMKHYT Ha BHELIHIOIO 1I€Mb COCTOSIYIO U3 2-X MapaiieabHO
COEIMHEHHBIX ITPOBOIHIKOB conpoTtusieHnsIMH 2 OM 1 3 Owm. I1o me-niu maer Tox 0,11 A. Haiitn: 1) BHemIHEee CONMpOTHBICHNE
eny; 2) majgeHue HalpsHKeHUs BO BHEUIHEH 1eny; 3) mageHue HalpsHKSHUS] BHYTPH JJIEMEHTA.

4.9nexrpuydeckuii HarpeBarenb conporuBieHueM 20 Om nurtaercs TokoM B 6 A. Kakoe KOJIM-4ecTBO TEIIOTHI
BBIJICTIMTCSIB HArpeBaTelie B TCUCHHE 2 MHUH?




Monynb Ne 6 Tema: «MaraeTuzm»
Bapuant Ne 1.

1..Ha xoHITax pOBOJIOYHOTO KOJIbIIA paguycoM R =20 cm u conpotusnerueM r = 12 Om pa3-HocTs notenmmanosU = 3,6 B.
Omnpenenuts HHAYKIUIO MAaTHUTHOTO TIOJIS B IEHTpPE KOJIbLIA.

2. JIBa JUIMHHBIX IPOBOJHUKA PACIIONOKEHBI MapaieabHO Ha paccTodHuM = 20 cM apyr ot apyra. 1o npoBogHukaM TekyT Toku I1
=10 A ul2 =5 A. OnpenenuTs cuily B3aUMOJEHCTBUS IIPOBOAHU-KOB, IPUXOISILYIOCS HA KaXAbIi METP JUIMHBL.

3.O7eKTpoH BeTeN B OJHOPOJHOE MATHUTHOE T0JIe, HHAYKIUS koToporo B = 200 MxT 1, nep-neHIuKyIsIpHO THHUSM UHIYKIUU U
omnucai Ayry OKpYKHOCTH paguycoM 1= 4 cM. OnpeaenuTs KuHe-THIeCKy 0 YHEPTHIO 3JIEKTPOHA.

4. B karyke npu u3MeHeHuu cuibl Toka ot 11 =0 1o 12 =2 A 3a Bpemsat = 0,1 ¢ Bo3Hukaer 3JIC camounaykuuu [1c= 6 B.
OmnpenenuTs HHIYKTUBHOCTD KaTYIIIKH.

BapuanT Ne 2.

1. Ha xoHIax IpOBOJIOYHOTO KoJbla pagrmycoM R = 20 cM u conporusnenueM r = 12 Om pas-HocTs noteHnuanosU = 3,6 B.
OnpenenuTs HHAYKLUIO MAaTHUTHOTO TOJIS B HEHTPE KOJIbLIA.

2. JIBa JUIMHHBIX IPOBOJIHUKA PACIION0KEHBI TapaJlJIeIbHO Ha paccTossHUM T = 20 cM Apyr oT apyra. ITo npoBoaHukam TekyT Toku 11
=10 A ul2 =5 A. OnpenenuTs cuily B3aUMOJAEHCTBUS IPOBOAHU-KOB, IPUXOIAILYIOCS HA KaX bl METP IIMHBL.

3. Kak u3MeHHTCS culla, AeHCTBYIOMIAs Ha IPOBOAHUK C TOKOM B OJHOPOJHOM MarHUTHOM MOJI€, €CITU YTOJI MEX Iy HallpaBIeHUAMHI
nons ¥ Toka usmenutes ¢ [11 =30° gol12 =60°?

4. UanyxruBHoCTh Katymku L = 10,5 I'n. Onpeaenuts 3AC camonnaykiuy, eciau 3a Bpems t = 0,1 ¢ cuina Toka B KaTyIIKe,
PaBHOMEPHO M3MEHSIACh, yMeHbIMIach ¢ 11 =25 A nol2 = 20 A.

BapuanTt Ne 3.

1..ITpoBOIOYHOE KOJIBLIO CONMPOTUBIEHUEM I = 5 OM BKIIOUYEHO B IIENb TakK, YTO Pa3HOCTb NOTEHIXANOB Ha ero KoHmax U =3 B.
Wuykuys MarHUTHOTO nons B LeHTpe Koubla B = 3 MxTn. Onpenenuts pagu-yc KoabLa.

2. Marautssli notok ©@ = 10012B6 npoHu3sBaeT 3aMKHYTHIH KOHTYp. Onpenenuts cpeanee 3HadeHne O/]C HHAYKINH, KoTOpas
BO3HUKAET B KOHTYpE, €CIIM MaTHUTHBIHM MOTOK U3MEHUTCA 10 Hynd 3a Bpemst = 0,001 c.

3. Ha xakoM paccTOsIHUM APYT OT JpyTa HaJO pacloiI0oKuTh ABa JIMHHBIX HapalleNIbHbIX MPOBOJHKUKA ¢ TOKOM I = 1 A, uTOOBI OHU
B3aumogeicreoBanu ¢ cuno F = 1,6 MxH Ha kaxkapLil MeTp AnuHbI?

4. MaruutHsli1 otok @, MPOHU3BIBAIONINH 3aMKHYTHIH KOHTYp, Bo3pacTtaeT ¢ 10012 1o6[110112B6 3a mpo-MexyTOK BpeMeHH t=
0,001 c. Onpenenuts cpenHee 3Hauenue D/1C MHIYKIUH, BOSHUKAIOIIEH B KOH-TYpE.

Bapuanr Ne 4.

1. Y3 npoomnoku muHoMl = 3,14 M cienanu kosapno. OnpeaeuTh HHIAYKIHIO B MarHUTHOTO HOJIS B LIEHTPE IIPOBOJIOYHOTO KOJbIIA,
€CJIU 110 HeMy TedeT Tok 1 =25 A.

2.KpyroBoii mpoBOIOYHBIN BUTOK MIIOIAA6I0S = 50 cM2 HaXOAUTCS B OJHOPOIHOM MAarHUTHOM Mosie. MarHUTHBIN OTOK,
npoHu3bIBatomni BUTOK, @ = 1 MB6. Onpeaenuts HHAYKIHIO MAarHUTHOTO TIOJISI, €CIIM MJIOCKOCTh BUTKA cocTaBisieT yroi [ =30° ¢
HanpaBJIEHUEM JIMHUN HHAYKUUY.

3.0mpenenuTh CUITy TOKa, KOTOPBIN CIIEAYeT MPOIYCTHTH 110 IByM JJTHHHBIM MapajuieIbHBIM IIPOBOTHU-KAaM, YTOOBI MEX Ty HUMH
neiicrBoBana cuna F = 0,2 H Ha kaxp1ii MeTp JuinHBL. PaccTosHre Mexay npoBoaHukaMu 1 = 40 cM.

4. Ha npsimoii ipoBoiHUK ¢ TokoM] = 0,2 A B 0IHOpPOIHOM MarHUTHOM ToJie ¢ uHaykuueit B = 50 mTn pelictByer cuna F = 1,5 mH.
Haiiti mimiHy | mpoBOIHMKA, €CITH YTOI MKy HUMH W JIMHUAME HHAYK-ITHH [| = 60°.

Monynb Ne 7 Tema: «Konebanus. Ontuka. SnepHas Gpusnkay
BapuanT Ne 1.

1.Onpenenuts nepuos koaeOaHuUi rpy3a Maccoit 7 Kr, MMOJBEIICHHOTO K IIPYKUHE, €CIIU MIPYKUHA MOJ JeicTBreM cuiibl 20
HpacrsaruBaercs Ha 5 cMm.

2.BbuuciuTh JUIMHY BOJIHBI KPACHOTO CBETA B CTEKIIE, €CIIM €TI0 AJIMHA BOJIHBI B Bo3ayxe 61110-5 cm. ITo-ka3arens mpeaomiieHus
crekma 1,5.

3. Ckonbko atromoB 2 10Po pacmagaercs 3a CyTKu, €Cli IIepBOHAYaIbHOE KOJHMUECTBO mosionus 10-6 kr?

4. SImpo u3oToma Topus cocTouT U3 90 MpoToHOB U 232 HeHTPOoHOB. CKOJIBKO IPOTOHOB M HEUTPOHOB OYET B HOBOM SIIPE, KOTOPOE
obpasyeTcs mocine anbga-pacnana u Oerra-pacmnana??

BapuanT Ne 2.

1. HacToTa KosiebaHmit IPYy>KUHHOTO MasTHUKA paBHA n = 3 c[ /1. OnpenennuTs KECTKOCTh MPYKUHBL, €CIIH Macca MasTHHKa m = 300
T.

2.Kakoe yBenuueHue AaeT JMH3a, oKa3aTelb IPeJoMIEHUs KOTopoil 1,6 1 paauycsl KpuBU3HBI 50 CM, €ClI IpeIMET HaXOUTCS Ha
pacctosiauu 50 cm oT Hee?

3.0npenenuts AedeKT MacChl M SHEPTHIO CBA3HU SIIpa ICHTepHsL.

4. Sapo coctout u3 92 npotoHoB u 144 HelTpoHOB. CKOIBKO MPOTOHOB Oy/IeT B HOBOM SIp€, KOTOpoe o0pa3yeTrcs mociie AByX
anbda-pacmagoB?

Bapuant Ne3.




1. HarmucaTh ypaBHEHHE TapMOHUYECKOTO KOJieOaHUs ¢ aMIUIUTYA0lH 7 oM, eciu 3a 40 ¢ coepuraercs 100 kose6anuii. HavansHas
(haza xonebanus 45°.

2.®oxkycHoe paccrosHIe 00bekTiBa Mukpockomna 0,1 cM, GpokycHOe paccTosHHE OKyisipa 3 cM. Paccros-Hue mexay hoxycamu
o0BexTuBa 1 okyisipa 20 cM. OnpenenuTs yBeaTnueHHe MUKPOCKOTA.

3.BeraucinTh geeKT Macchl U SHEPTHIO CBs3M siapa n3oromna 32He.

4 .SnepHas peaxuus IpOTEKaeT M0 YPaBHEHUIO:

147N + 42He = 11H + 1780.

Beigensercs Wi MorIomaeTcs Py 3TOM SHEPTHs, H B KAKOM KOJIHYecTBe?

Bapuanr Ne 4.

1.Hanwucarb ypaBHEHHE rapMOHHYECKOTO KOJIEOaHHs C aMIUTUTYIOH 5 cM, eciu neproj koiebanus pa-seH 3 c. HauanbHas ¢asa
konebanust 30°.

2.Yacrora koie6aHUH NPy UHHOTO MasTHHKA paBHa n =2 c[]1. OnpenenuTs :xeCTKOCTh IPYKHUHBI, €CIIH Macca MasTHHKAa m = 200
T.

3.Yacrora konebanuii BoH [| = 200 ', mmHa BomHEL (| = 1,66 M. OnIpenennTh CKOPOCTh PacpoCTpa-HEHUS BOIH.

4. B HaganpHBIH MOMEHT BpeMeHH 06110 2400 aTOMHBIX Sep H30TOMA ¢ TIEPHOJIOM Moypacmnana 5 MuH. CKOJIb SAep 3TOTO H30TOMA
ocraHercs uepe3 15 mun?

Bonpocs! k 3auery
Bormpocs! 1115 TOATOTOBKH K 3a4€Ty

1. MexaHndeckoe ABIKEHHE M ero BHIbL. CIIOCOOBI ONMMCcaHUs IBWXEHUS. MaTepuanbHas Tod-Ka. CucTeMa KOOpAMHAT.
Tpaexropusi. CKOPOCTb U YCKOpEHHUE IBHAKEHUs. Paqnyc-BeKTOp U BEKTOp MepeMeIleHHs.

2. MrHoBeHHass CKOPOCTb U MTHOBEHHOE yCKOpEHHE.. PacueT mMyTH U CKOPOCTH NpPH paBHOMEP-HOM U PaBHOYCKOPEHHOM
JIBIDKEHHH.

3. BpamarensHoe ABIKEHHE MaTepHanbHON TOUkd. OCHOBHBIE KMHEMAaTHYIECKHE XapaKTePU-CTUKU BpaIaTEIbHOTO
JBIKEHUS: yTOJ IOBOPOTA, YIIIOBasi CKOPOCTh, YaCTOTA M EPHOJ] BPALLIEHUS, CBSI3b MEKAY YIIOBBIMU U THHEHHBIMU BETMYNHAMU.
Beruucnienue yria noBopo-1a, yrjaioBoi CKOpOCTU IIPU paBHOMEPHOM JABHKEHUU.

4. OCHOBHBIE IUHAMUYECKUE XapAaKTEPUCTUKU [BUXKEHHUS MaTepUAIbHON TOUKH:

CHJIa, Macca, UMITYJIbC

Cunbl, M3ydaeMble B MEXaHHUKE: CUJIA YIIPYTOCTH, CHIa TPEHUS, CHJIa TATOTEHUs U CUJIA TsKe-CTH, CHJIa PEeaKIUK OMOPHI, BEC Tela.
Cuisl ynpyrocty. 3akoH I'yka..

5. 3akoHb! HploTOHA.

6. Kunernueckast u noteHuuansHas sHeprus. IlonHas mMexaHudyeckas 3Heprus. 3aMKHYyTasl CH-CTEMA.

7. 3aKkoH COXpaHEHHs MeXaHHUeCKOoH SHeprud. [IpruMeHeHWe 3aKOHA COXpaHEHHs MeXaHHuYe-CKoil sHepruu. [Ipumepsr..
8. VYnmap ynpyruit 1 Heynpyruid. 3aKOH COXPaHCHHS SHEPTUH IS aOCOJIOTHO YIPYTOTO U HE-yNPyroro yHapoB.

9. 3aKoH COXpaHEHMs UMITYJIbCa. 3aKOH COXpaHEHMS MMITyJbca sl aOCONIIOTHO YIPYToro W He-ympyroro ynapoB. Pabora u
MOIIHOCTb CHJIBI.

10. WneanbHblil ra3. OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH Teopuu. TepMoauHa-MUUECKUE NapaMeTphbl
cucrembl. KonnuectBo Beniectsa. Yncno ABoraipo.

11. I"azoBbie 3akoHbl. 3akoH JlanmbToHA, 3akoH ABoranapo. 3akoH Knaiinepona. M30XopHbIi, W30-0apHBIA U M30TEPMHYECKHUI
TPOLIECCHI.

12. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKOU Teopud. YpaBHeHue MenneneeBa-Knanelipona.

13. DHeprus IBIKEHHUS MOJIEKyJbl. BHyTpeHHss sHeprus uieaibHoro rasa. Pabora rasza u ten-igota. CriocoObl U3MEHEHUS
BHYTpPEHHEH SHEPIHN.

14. TennoeMKoCTh MI€aIbHOIO ra3a, MOJIIPHAS TEIUIOEMKOCTh, YJENbHAasl TEIIIOEMKOCTb.

15. Ilepoe Hauano TepMmoaunHamMuku. IIpuMeHeHHe NepBOro Hayana TEPMOAMHAMHUKU UL M30-IIPOLIECCOB.

16. Anuabatuyeckuit npouecc. Ilokasarens anuabatel. [IpumeHeHne nepBoro Havana TePMOJU-HAMUKU AT
anmabaTHYecKoro mporiecca.

17. Huxn Kapuo. KIIJI uaeanbHOM TENI0BOM MalllMHbBL

18. Dnexrpuyeckue 3apsabl. Jnekrpuueckoe mone. 3akoH Kymnona.

19. HanpsxeHHOCTB 31eKkTprueckoro nois. HanpskeHHOCTB mosst TouedHoro 3apsija. IIpuHnun cynepno3unuu
AIEKTPUUECKHX TOJIeH

20. PaboTa 35eKTpU4ecKoro Mo 1O MepeMeIleHHo 3apsiaa. CBA3b MEXIy HANPsDKCHHOCTBIO M MOTEHITHATIOM
JNEKTPUYECKOTO MOJIS.

21. OHeprus snekrpudeckoro nosis. Ilorennuan. Ilorennuan mos ToueHoro 3apsaa

22. OnexrpoeMkocTb. KoHneHcaTopsIL.

23. [ocrosiHuBIN TOK YcaoBus cymectBoBanusa Toka.. DJC. 3akon Oma ans 3aMKHYTOW LienH

24. 3akon J[xoyns — Jlenna. Pabora Toka. MomHocTh Toka. KITJ] ucTouHuKa TOKA.

25. MarnutHoe nosne. MHaykius nons npsMoro Toka, KpyroBoro TOKa.

26. arHUTHBIA NOTOK. BpallieHue paMKu B MarHUTHOM IIOJIE.

217. OnexkrpomarauTHas uHAykuus. MaaykruBHOCTh.. DJ1C unaykiuu. Camounaykuus. [IpaBu-no Jlenna.

28. KonebarenpsHoe nBIKCHHE. XapaKTEPUCTHKH KOJIeOATEIBHOTO ABIKEHHS: IIEPHOJ, YaCTOTa, aMIUIUTYa. Y paBHEHUE

TaPMOHUYECKOTO KOJIeOaHuSI.
29. DHeprus konebGaHuil.. BoiHbl. YpaBHEHUE BOJHBL.




30. OIeKTpOMarHuTHbEIE BOJHBI. BHUIBI 37€KTPOMArHUTHBIX BOJH.

31. Cger. [Ipupona ceera. KopnyckynsipHo-BosHOBOH Jtyanu3m cBera. DoToH

32. 3aKOHBI TEOMETPUIECKON ONTHKA. AOCONIOTHBIA M OTHOCHUTEIBHBIN MMOKa3aTeNln mpenomiie-aus. [loHoe BHyTpeHHEe
OTpaKeHHE.

33. Dortoappexr

34. Crpoenue atoma. [locrynater bopa.

35. Crtpoenue siapa. M3otonsl. 3akoH paJloaKTUBHOTO pacliaia U Mepruoj Mojypacnanaa.

6.2. TeMbl NUCbMEHHBIX padoT

6.3. Ilpoueaypa oueHuBaHus

VYcTHBIM 1 IMCbMEHHBIH onpoc. Perienue nmpakruueckux 3aaad.

Pemenne caMOCTOATETBHBIX M KOHTPOIBHBIX paboT.

CamocrosTenpHas ayAUTOpHAs U BHEAYIUTOpHAs paboTa CTYIECHTOB (BBIIOIHEHUE JOMAIIHUX 3aJaHUI, TTOATOTOBKA K
TG PepeHIIMPOBAHHOMY 3a4ETy).

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

OKCIIepTHAS OICHKA Pe3yIbTATOB JAEATEIFHOCTH CTYACHTA IIPH BHIIOTHEHUH (PPOHTANBHBIX OIIPOCOB,
MPAKTHYECKUX 3aHITUH, KOHTPOJIBHBIX Pa0oT, MpoBeAeHUs TU(PepeHINPOBAHHOTO 3a4eTa.

7. YHEBHO-METOIUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOLY JIS)

7.1. Pekomenayemast 1uTepaTypa

7.1.1. OcHOBHasl JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
J1.1 |Kynun JL C., ®dusnka (B BOIpocax M 3aa9ax) Cankr-IletepOypr: Jlanb, 2022
Bypayxosckasa I'. I,
Hynae A. M.
JI1.2 | Poraues H. M., ®dusuka. Y4eOHBIN Kype I CpeaHero mpodecCHOHAIEHOTO Canxkr-IletepOypr: Jlanb, 2024
JleBuenxo O. A. oOpazoBaHus: yaeOHOE ocoOue TS CIo
JI1.3 | Msxumes I'. 1., ®wusnka : 10-if wiace : 6a30BBIiH ypOBEHb: yICOHHUK Mocksa: IIpocsewmenue, 2022
IlerpoBa M. A.,

Cremnanos C. B.,
Komuccapos B. @.,
3abomoTckuii A. A.,
Kynpsisues B. B.

J1.4 | Msxumes . 4., ®dusuka: 11-i k1ace: 6a30BbIi YPOBEHD: YISOHHK Mocksa: [IpocBemenue, 2022

IlerpoBa M. A.,
Vroasuukos O. C.,
ITununenxo C. B.,
Kynpssues B. B.,
Crenanos C. B.,
Komuccapos B. @.,
3abosoTckuii A. A.

7.1.2. JlonoiHUTEeIbHAS JIUTEPATYypa

ABTOpBI, COCTaBUTCIIN 3arnaBue I/IBI[aTeJ'ILCTBO, roa

JI2.1 |Pomanoga B. B. dusmKa : MpUMepPbI peleHus 3aaa4: yueonoe nocoodue amsa CIIO | Munck: PUIIO, 2017

7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIUOHHO# ceTu ""UnTepHET"

7.2.1 Poccuiickas rocynapcTBeHHas OuOIHOTEKa https://www.rsl.ru/
(boHI MEKTPOHHBIX JOKYMEHTOB)
https://www.rsl.ru/

7.2.2 baza garapix OO0 "H3narenscTBo JlaHb https://e.lanbook.ru/books

7.3 IlepeuyeHb NPOrpaMMHOI0 obecneyeHust

7.3.1 Opera
732 Yandex browser
733 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsii goroBop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeiin»
734 Microsoft Teams IpenocraBnsercs GecrIaTHO
7.4 TlepevyeHb HH(POPMANUOHHBIX CIPABOYHBIX CHCTEM
7.4.1 baza marnasrx OOO "UsnatensctBo Jlans" https://e.lanbook.ru/books
7.4.2 ba3zer manaeix OOO Hayunas >nexrpoHHas http://elibrary.ru/

OnOIMoTEKa




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOLY JIS)

8.1

2302

CrienanbpHOE MOMENICHHE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHUsI, CIy KalllUMHU JJIsI peicTaBiIeHus nadopmarn: Habop
JIEMOHCTPAIMOHHOTO 000pyA0BaHus: HOYTOYK Mapku Asusmodel/X552M — 1 mT., MyTbTUMETUITHOE
BHICOIIPOEKIIMOHHOE 00opynoBanue npoekrop Acerxl13PH — 1mT; neperocHo# skpan); YueGHO-
HarsIHbIe mocoous — 8 mrt.; Jlocka- 1 mr.; Paboune mecrta ctynentoB; Pabouee mecTo
IIperoAaBaTes.

8.2

2305

[TomemeHne yKOMIUTEKTOBAHO CIICIIAATN3NPOBAHHON MEOEIBI0 M TEXHUIECKAMH CPEICTBAMH
00y4eHHs, CIy’>KaIllUMH JUTS TIPEICTaBICHHUS HH)OPMAIH 1 OCHAIIEHO KOMITBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTH «IHTepHeT» U 00ecreueHneM JOCTyIIa B AJIEKTPOHHYIO
nHpopMannoHHo-o6pazoBareabHyto cpeny HUMU Jlouckoit TAY: KommbioTepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mrt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpamsuas 6ubnuorexa;

Cronbl komnbloTepHble — 6 wT.; Cron-tym6a — 5 mit.; Crynbs — 16 mr.; TemaTHueckue IIakaThl
—5mr.; Jlocka— 1 mr.; Paboume mMecta cTyaeHTOB; Pabodee MecTo mpenoaaBaTeis.

83

2307

CrienanbHOE MOMENICHNE YKOMIUICKTOBAHO CIICIIHATN3UPOBAHHON MEOCIBIO U TEXHUYECKUMHU
cpeacTBaMy 00yUEHHsI, CITy>KAIIUMHE TS IPEACTaBICHHUS HHPOPMALIUU OOJIBIION Ay JUTOPUH:
Habop nemMoHcTpamoHHOT0 060py10BaHuUs (IIEPEHOCHOMN): 9KpaH - | mT., mpoekrop -1 mrT., HeTOYK
-1 mt.; Temarnueckue cteHan! - 10 mT.; YcTaHOBKA IJIS MCCIACAOBAHMS MarHUTHOTO MOJIS — 1 IT.;
VYcranoBka st uccnenoBanus porodddexra — 1 mr.; YcTaHoBKa IS KCCIIEOBAHUS MOISPU3ATUN
cBeta - | mT.; YcTaHOBKa AJIs MCCIEA0BaHUs JIEKTPUYECKOTo noJis - 1 mT.; YcTaHoBKa 17
ucciaenoBanus IJ[C ucrounuka Toka — 1 mT.; YCTaHOBKA /ISl UCCIICAOBAHUS OTPAKCHUS U
TpeJIoMJICHUs cBeTa - | mT.; YcTaHOBKa /s MCCleA0BaHuUs CTOYMX BOJH (cucteme Jlexepa) — 1
wrt.; CTEeH[ dIEeKTPOU3MEPHUTENbHBIX MPUOOPOB — | TWT.; YCTaHOBKA sl HCCIIEAOBaHUS AU(DPaKIuT
cera - 1 mr.; Cron-napta — 14 wr.; Hocka — 1 mr.; PaGoune mecrta ctynentoB; Pabouee mecto
TpernoaBaTess.

8.4

2310

CriernanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUYECKUMHU
CpeZicTBaMU 00YUEHUsI, CITyKAIIUMHE JUTS IPEACTABICHHUS HHPOPMAIIUU OOJBIIION ayTUTOPUH:
Habop neMoHCTpamoHHOT0 000py10BaHuUs (IEPEHOCHOM): 9KpaH - | mT., mpoekTop - 1 wT., HeTOyK
-1 mt.; Tematnueckue creHas! - 10 mT.; YcTaHOBKA MJIS MCCIACAOBAHMS MarHUTHOTO MOJIS — 1 IIT.;
VYcranoBka st uccnenoBanus porodddexra — 1 mr.; YcTaHOBKA IS KCCIIEOBAHUS MONSAPU3ATUN
cBeta - 1 mT.; YcTaHOBKa /JJIs MCCIIE€0BAaHUS JIEKTPUYECKOro nosis - 1 mT.; YcTaHoBKa s
uccnenoBanusa JJC uctoyHuka Toka — 1 mr.; YcTaHOBKA AJS HCCIIEOBAHUS OTPAXKEHHS U
MIpeJIOMJICHUS cBeTa - | mT.; YCcTaHOBKa 7S MCCIeA0BaHUs CTOSYMX BOJH (cucteme Jlexepa) — 1
mrt.; CTEeH AIEeKTPOU3MEPHUTENBHBIX MPUOOPOB — | MWIT.; YCTaHOBKA JIIsl HCCIIEAOBaHUS AU(DPaKIUT
ceera - 1 mr.; Cron-mapta — 16 wT.; Cronsl nabopatopusie-8 mrt.; [ocka- 1 mr.; Paboune mecta
ctyneHToB; Pabodee MecTo mpemnogaBaTers.

8.5

2312

CrnenunaibHOE TOMEIICHHE YKOMIUICKTOBAHO CHECIUAIM3HPOBAHHON MEOCIBI0 H TEXHHYECKIMU
CpencTBaMH O0YYEHHS, CIy KaIlNMHU JJISI IPEICTABICHI HH()OPMAITH OOJIBIION ay TUTOPHH:
Habop nemoHCTpanmoHHOro 060pyaoBaHus: HOyTOYK Mapku Asusmodel/X552M — 1 mir.;
MYJIBTUMEIUITHOE BUACONPOEKIIMOHHOE 000pyaoBanue npoekrop Acerxl13PH — lwT; nepeHocHO#
akpaH; Jlocka - 1 mr.; Paboune mecta crynentoB; lllkad mis xpaneHus o0opyaoBaHust — 1 mT.;
Pecrimpatop ra3o-asIMO3aIIUTHBIH KOMIUIEKT, paHen poTuBonoxapHsiii «PII-15-Epmaxk; Pabouee
MECTO NPENoAaBaTes.

8.6

2312

CnenunanbHOE NOMEIIEHHE YKOMILIEKTOBAHO CHELUAT3UPOBAHHON MEOENbI0 U TEXHUUECKUMU
CpeICTBaMH OOyUYEHUS, CITyXKaIUMU [UIS IPEICTaBICHHI HHPOPMAIMU OOJIBIION ay IUTOPHH:
Habop nemMoHCcTpanmoHHOro 060pynoBaHus: HOyTOYK Mapku Asusmodel/X552M — 1 mrt.;
MyJBTUMEINIHOE BUACONPOEKIMOHHOE 000pynoBanue nmpoekrop Acerxl13PH — 1mt; nepenocHoi
skpaH; Jlocka - 1 mt.; Paboune mecra crynentos; Llkad st xpanenns o6opynoBanus — 1 mir.;
Pecrmupatop ra3o-asIMO3aIIUTHEIH KOMIUIEKT, paHen poTuBonoxapHsiii «PII-15-Epmak; Pabouee
MECTO IpETIo1aBaTes.

8.7

2313

CroenunanbHOE OMEIICHHE YKOMIUICKTOBAHO CICIUATH3HUPOBAHHON MEOEIBIO i TEXHHUCCKUMU
CpenCcTBaMH 00YYEHHsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyI0BaHuUs (TEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., o5xpan HacTeHHBIH — | WT.; Y4eOHO-HarmsaHBIe Tocoous — 15
mrt.; PabGoune mecta ctynentoB; Pabouee MecTo npemnogaBaTes.

9. METOINYECKHUE YKA3AHMS JJIS1 OBYUYAIOILIUXCSI 110 OCBOEHUIO AUCLHUILIAHBI (MOLY.JIST)
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