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1. TACIIOPT PABOYEH TPOT'PAMMBI YYEFHOU JUCIHATIIIMHBI «®@U3UKA»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHoOM muctumuinabl bJ[.07 ®dusuka paspaboTtaHa sl CTYJACHTOB
cneuuanbHocTd 35.02.12 «CanoBo-mapkoBoe M JaHAMA(THOE CTPOUTENBCTBO» B KayecTBE
MPUMEPHON MporpamMmbl JUIsl peaju3aluud OCHOBHOHM mpodeccHoHaIbHOM 00pa3oBaTeiabHOU
nporpamMmbl CITO Ha 6a3ze ocHOBHOTrO 0O0Iero oOpa3oBaHUs C MOTYYCHHEM CPEIHETO OOIIero
obpazoBanus (mpoTokos Ne 3 ot 21 urons 2015 r. Peructpanmonnsiii Homep peren3uu 384 ot 23
uwonsg 2015 r. ®I'AY «DOUPO»); ¢ BHECEHHBIMH HM3MEHEHUSIMH, PEKOMEH]IOBAaHHBIMU
®denepalibHBIM rocyAapCTBEHHBIM OO I>KETHBIM 0o0pa3oBaTeNbHBIM  YUYpPEXKIACHHUEM
JIOTIOJIHUTEIBHOTO npoQecCuoHaIbLHOTO oOpa3zoBaHus ««HuCcTHTYT  pa3BUTHS
npodeccuonanbHoro oopazopanus» (PI'bBOY ATIO «MPIIO») ¢ yuetom [IpumMepHO#t OCHOBHO#M
0011eo0pa3oBaTeIbHON MPOTPaMMBbl CPEIHET0 00IIero oOpa3oBaHus, OJOOPEHHOHN peleHueM
benepanbHOro yueOHO-METOANUECKOT0 00beTUHEHUS 110 001IeMy 00pa30BaHUIO (TIPOTOKOI OT 28
utoHs 2016 1. Ne 2/16-3), ¢ yuetom yrounennit ®I'AY «DUPO» (mpotokon Ne3 ot 25 mas 2017
T.)

1.2. Mecto Yy4eOHOW AUCHMUILUIMHBI B CTPYKType MNPOrpaMmbl MOATOTOBKH
CIENHMAINCTOB CPeIHEro 3BeHa:

VYueOnass mucnumumHa «®Du3ukay SBISETCS YYEOHBIM MPEAMETOM IO BBIOOPY W3
oOsi3arenpHONM mpeameTrHolt obnactu «EctectBennbie Haykm» PI'OC cpemgHero oOriero
oOpa3oBaHwUs.

Huctunnuna «dusmnkay nzydaercs B 001eodpazoBarenbHoM nukiie yaueonoro OITOIT CIIO
Ha 0a3e OCHOBHOI'O 00IIEro 00pa30BaHUS C TIOJyUYESHHUEM CPEIHET0 00IIero oopa3oBaHusl.

Mecto yueOHOI nucuuruinabl «Dusnka» - B coctaBe 0011e00pa3oBaTeNIbHBIX YYeOHBIX
JUCHUIUIMH 10 BbIOOPY, (opmupyemblx U3 o00s3aTenbHbIX IpeaMeTHbix obmacteir OI'OC
cpeanero ooOmiero obpazoBanus, A crneuuanbHocteit CIIO cooTBeTcTByMOIIEro mHpoduiis
Mpo¢eCCHOHATBHOTO 00pa30BaHUA.

[Ipu OCBOCHHUH CHelUaTbHOCTEN CIIO €CTECTBEHHO-HAy4YHOIO npodumns
npodeccuonanbHOro oOpasoBanus (u3nka uzydaercs Ha npoduasHoMm ypoBHe PI'OC cpennero
o011ero oopazoBaHusl.

1.3. Hdeau u 3apaun y4eOHOM JMCHUIIMHBI — TPeOOBAHUS K Pe3y/JbTATAM OCBOCHUS
AUCHUILINHBI:

Coneprkanne nporpaMmmbl «Du3rkay HalpaBIeHO HA TOCTHKEHUE CIECTYIONUX Yyeel.

— OCBOEHHE 3HaHWH 0 QyHAAMEHTATBHBIX (PU3NYECKUX 3aKOHAX M MPUHIIUIIAX, JISKAITUX B
OCHOBE COBpEMEHHOW (pU3MUecKol KapTHHBI MUpPA; HanOolee BaKHBIX OTKPBITUSAX B 00JIACTH
(bU3UKH, OKa3aBIIUX OINPEACIAIONICEe BIMSHUE HA PAa3BUTHE TEXHUKH M TEXHOJIOTHMH; METOJax
HAy4YHOTO MO3HAHUS TPUPOJIBI;

— OBJAJICHWE YMEHHUSMH TMPOBOJUTH HAOMIOACHUS, IUJIAHUPOBATH M  BBIIOJHATH
9KCIIEPUMEHTHI, BBIJIBUTATh THIIOTE3bI U CTPOUTH MOJICTH, IPUMEHSTh IOJYYCHHBIC 3HAHUS TI0
¢busuke 11 OOBSICHEHUS PAa3HOOOpa3HBIX (U3UYECKHX SBJICHHA W CBOWCTB BEIIECTB;
MPAKTUYECKHU WCIIOh30BATh buznveckue 3HAHUS; OLICHUBATh JIOCTOBEPHOCTh
€CTeCTBEHHOHAYYHOU WH(OpMAIINK;

— pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CITIOCOOHOCTEMH
B Tpollecce MPUOOPETeHUs 3HAHUKW M YMEHHH Mo (U3MKE C HMCIOJIH30BAHHEM pPa3TUUHBIX
HMCTOYHUKOB WH(POPMAITUU ¥ COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH;

— BOCMHTAaHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB IPUPOJIHI,
WCIONIb30BAHUS JOCTKCHUH (U3MKM Ha Oyiaro pa3BUTHUS YEJIOBEUYECKON IMBWIM3AIINM;
HE0OXOIUMOCTH COTPYAHUYECTBA B IPOIIECCE COBMECTHOTO BBIMTOJIHEHHUS 3a/1a4, YBaKUTEIBHOTO
OTHONIICHHUS K MHEHHUIO ONIMOHEHTa TMpH OOCYXIEHUU TMpoOJIeM eCTeCTBEHHOHAYYHOTO
CoJIep>KaHusl; TOTOBHOCTH K MOPAJIbHO-3THUYECKOI OLIEHKE HCIIOIb30BaHMSI HAYYHBIX JTOCTH)KEHUH,
YYBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KAIOIIEH CpPeIbl;



— HCIMOJb30BaHUE NPUOOPETEHHBIX 3HAHUI U YMEHUH Ul PELICHUs MPaKTUUECKUX 3a/1ad
MOBCEHEBHON >KMU3HHU, oOecreueHus Oe30MmacHOCTH COOCTBEHHOW JKHU3HU, PalMOHAIBHOTO
IIPUPOJIOIIOIB30BAHUS U OXPaHbl OKPY>KAIOLIEH cpelibl U BO3SMOXKHOCTb IPUMEHEHUS 3HAaHUN IIpU
pelleHUH 33124, BO3HUKAIOIIUX B TOCIEAYIONMEH MpodhecCHOHaIbHON AEITEIbHOCTH.

OcBoenue cojnepxkaHus ydeOHOM aucuuiuivHbl «Pu3nka» o0ecreuyuBaeT JOCTHIKEHHE
CTYJEHTaMH CJIEIYIOUINX PE3YyJIbTaTOB:

JUYHOCHHBIX:

— YyBCTBO I'OPJOCTH U YBAKEHMSI K UCTOPUHU U JOCTHIKEHUSM OT€YECTBEHHON (PU3UUECKOIt
HayKH; (PU3UYECKH T'PaMOTHOE TOBEICHHE B MPO(PECCHOHATBHON MEATEIBHOCTH U OBITY IpH
oOparieHnu ¢ npudopamu U yCTpoicTBamy;

— TOTOBHOCTb K IIPOJIOJKEHHUIO 00pa30BaHMsl M MOBBIMLICHHs KBaTU(UKALUU B U30paHHOM
poeCCUOHATIBHOMN IEATETLHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIH (PU3NUECKUX KOMIIETESHIIHIA B
3TOM;

— YMEHHE UCHOJb30BaTh JOCTHKEHHUS COBPEMEHHOW (M3MYECKON HayKu U (PU3MUECKUX
TEXHOJIOTUH JUIS TIOBBIMICHHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO PpAa3BUTUSI B BBIOPaHHOM
po¢eCCUOHATILHOMN 1€ TENIbHOCTH;

— YMEHHE CaMOCTOSITENIbHO 10OBIBATh HOBBIE AJIs ce0s (pu3nueckue 3HaHUs, UCTIOIb3Ys IS
3TOTO JIOCTYIHBIE HCTOYHUKH WH(POPMAIIHH;

— yMEHHE BbICTpauBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHS B KOMaHJE IO PELICHUIO
00ImMX 3a7a4;

— yMEHHE YIpaBJIsITh CBOEH MO3HABATEIBHOW IEATEIbHOCTBIO, MPOBOJUTH CaAMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHUS;

MemanpeomMemHuix:

— HCIIOJIb30BAHHME PpA3IMYHBIX BUJAOB II03HABATEJIBLHOM JEATEIBHOCTU JUISI PELICHUS
¢bu3nUeckux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMs (HaOIr01eHus,

— OIHKCaHMs, U3MEPEHUS, SKCIIEPUMEHTA) JJIsl U3YUEHHUS PA3TUUYHBIX CTOPOH OKPY KAIOLIEH
JIEHCTBUTEIIFHOCTH,

— HCIIOJIb30BAHWE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OMNEpalMid: TOCTAaHOBKU 3aJayH,
(bopMynIMpoBaHUs TUIOTE3, aHAIM3a M CHUHTE3a, CPaBHEHMs, OOOOIIEHHUs, CUCTEeMaTH3allH,
BBISIBJICHUSI IPUYUHHO-CJIEICTBEHHBIX CBSA3€H, ONCKa aHaIO0roB, (P OPMYyJINPOBAHUSI BHIBOIOB IS
M3YYEHUS PA3IUYHBIX CTOPOH (PM3NYECKUX OOBEKTOB, SBJICHUH U IPOLECCOB, C KOTOPHIMH
BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCA B MPodecCHOHANBHOU cepe;

— yMEHHEe F'eHEepUpOBaTh UJIEU U OTIPEAEIATh CPEICTBA, HEOOXOIUMBIE I UX peanu3aluy;

— yMEHHME UCHOJb30BaTh pa3jMuHble MCTOYHMKH JUIs TOJIy4YeHHs (U3HUECKON
uH(pOpMaInH, OLIEHUBATH €€ JOCTOBEPHOCTD;

— YMEHHUE aHAIMU3UPOBATH U MPEJICTABIATh MH()OPMAIIHIO B Pa3IMYHBIX BUIAX;

— yMeHHe MyOJUYHO NPEJCTaBISTh PEe3yJbTaThl COOCTBEHHOTO HCCIEAOBAHUS, BECTH
JMCKYCCHH, JIOCTYIIHO M TapMOHHYHO codYeTas cojepkaHue Hu (OpMbl IpelCTaBlIseMOn
nH(popMaLnu;

npeomemmuuvix:

— c(hOpMHPOBAHHOCTh MPEAICTABICHUI O POJIU M MecTe (PU3UKU B COBPEMEHHOM Hay4HOI
KapTUHE MUpa; MOHUMaHKe (HU3MUECKOl CYIIHOCTH Ha0It01aeMbIX Bo BeeneHHOH siBieHui, ponn
¢u3uku B GOPMHUPOBAHUU KPYro30pa U PYHKLIHOHATHHON I'PAaMOTHOCTH Y€JIOBEKA ISl peIIeHUs
MPaKTUYECKHX 3aj1ay;

— BIAJICHHE OCHOBOINOJAralolMMU (PU3NUYECKUMH TOHATHUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3HUECKON TEPMUHOIOTUU U CUMBOJIUKHY;

— BJaJCHHE OCHOBHBIMH METOJAMH HAy4YHOT'O IO3HAHMSA, UCIOJIb3YyeMBIMU B (pu3HKe:
HaOJI0ICHNEM, OIUCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

— yMeHus oOpabaTbIBaTh pe3yJbTaThl U3MEPEHUH, OOHApYKUBATh 3aBUCUMOCTb MEXKIY
($U3NIECKUMHU BETMYMHAME, OOBSCHITH OJTYYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBL;

— c(hOpMHPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a/1aUH;



— c(hopMHpPOBAaHHOCTh YMEHHUS MPUMEHSTH MOTY4YSHHbIE 3HAHUS 7151 OOBSICHEHHS! YCIOBUN
npoTeKaHus (U3NYECKUX SIBJICHUH B MPHPOJE, NPOoPecCHOHATbHON chepen sl MPUHATUSL
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HU;

— c(hOopMHpPOBaHHOCTh COOCTBEHHOW TMO3UIMM 10 OTHOIIGHUIO K  (DU3HUYECKOH
nH(pOpMaINH, TTOTy9aeMON U3 Pa3HbIX HCTOUHUKOB.

1.4. IlepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHs] MO IMCHUILIMHE (MepedYeHb
(popmMupyeMbIX KOMIIETEHIIHIT)

He NPedyCmMompeHo.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOM IMCUMILIMHBI M BUJbI Y4eOHO# padoThI

N

. Bcero CemecTpbl
Bun yaebHol paboTsI 4ACOR 1 >
YuyeOHas Harpy3ka (Bcero) 78 32 46
AynuTOpHBIE 3aHATHS (BCEro) 78 32 46
B ToMm uncie:
3aHATHS JIEKLIMOHHOTO TUIIA 16 22
MIPAKTHYECKHUE 3aHATHS (TPAKTUKYMBI) 16 24
CamocrosiTe/ibHasi padoTa (Bcero) HE IPETyCMOTPEHA
ITpomexxyTounas arrecranus (3K3aMeH/3a4eT/aud.3a4uer) mud. 3auer
OO01mas TpyA0eMKOCTh 78 32 46
2. CTpyKTYypa IMCUMILIMHbI:
Koau4yecTBO ayTUTOPHBIX YaCOB
HauMeHoBaHue pa3iesioB U TEM Teopernuecikoe IIpakTuyeckue u
Bcero JlaGopaTopHbIe
o0yueHue
3aHATUSA
Bgeaenne 2 2
1. MexaHuka 16 8 8
2. Monekynspuas ¢pusuka. TepmoauHaMuka 12 6 6
3. DIeKTpOAMHAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHThl KBaHTOBOU (pU3UKH 4 2 2
6. DOBomorusa Beenennoii 4 4 8
Bcero no rucuuniimue 78 38 40




2.3. TemaTnueckuii NJIaH U cofepkaHue y4eOHOH TUCHUILINHBI «PU3HKa)

HaumMeHnoBa
HUE
pa3aesioB u
TeM

Conep:xanue yueOHOro MaTepuaJia
NMpaKTUYeCKHE 3aHATHS M CAMOCTOSITeIbHAsI padoTa 00yJarmerocst

O6bem
4acoB

Ypose
Hb
ocBoe
HHS

1

2

BBeaenne

Conep:xaHue yueOHOr0 MaTepHuasa

Jlexkuuu

Ouznka — GpyHIaMeHTaIbHAs HayKa O IPUPOe

3navenne pusukn npu ocsoennu npodeccuii CI10 u cnenmanbaocTeit CI1O

1.
MexaHuka

Conep:xaHue yueOHOro MaTepuaJa

Jlexkuuu

1. KunemaTuka

2. JlnHaMHKa

3. 3aKOHBI COXpaHEHHUs

4. Mexanndeckue KoJeOaHus ¥ YIPyTHue BOJTHBI

IIpakTHyeckue (JiabopaTopHbie) 3aHATHS

Uccnenosanue nBUXKEHHUS Tela O] JEUCTBUEM IIOCTOSHHOM CUJIBI.
N3ydenune 3akoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHHe MEXaHUYECKON SHEPIUU MPU ABMXKCHHUH TeJa MO AEHUCTBUEM
CWJI TSDKECTH U YIIPYTOCTH.

CpaBHeHue pabOTHI CHITBI C U3MEHEHNEM KHHETHUYECKON SHEPTHH Tela.
N3ydeHne 3aKOHOB COXpAaHEHUS Ha IPUMeEpE yAapa MapoB U
0aJUITMCTUYECKOTO MasTHHUKA.

N3yueHnne ocoOeHHOCTEH CHITBI TPSHUS (CKOIBKEHUS).

N3ydeHune 3aBUCUMOCTH TIepHO/ia KOJIeOaHUH HUTSHOTO (MM MIPYKUHHOTO)
MAasITHUKA OT JUIMHBI HUTH (WK MacChl TPy3a)

2. OcHOBbBI
MOJIEKYJISIP-
HOM (PU3UKH

H

TepMOAUHA-

MHKH

Coaepsxanue y4e0HOro MaTepHuaJia

Jleknuu

1. OcHOBBI MONIEKYJIIPHON KHHETHYECKOW TeopHuH. neanbHbIi ra3
2. OCHOBBI TEPMOANHAMUKHU

3. CBOHCTBO MapOB, JKUJIKOCTEH, TBEPIBIX TEI

IIpakTuyeckue (J1a60paTOpHBIE) 3aHATHUS

N3mMepenne BIaxXHOCTH BO3AyXa.

N3mMepenre moBepXHOCTHOTO HATSKEHUS JKUKOCTH.
Hab6nronenue nporecca kpucranu3annu M3ydenne aedopmanun
pacTspkeHus. M3ydeHne TermIoBoro pacumpeHust TBEpABIX TEIl.
W3yuenne 0coOeHHOCTEH TEIIOBOIO PACIIMPEHHSI BOJIBL.

3.
DyekTpoau-
HAMHUKA

Conep:xanue yueOHOro MaTepuasa

Jleknuu

1. DnekTpocTaTuka

2. TTocTosTHHBIH TOK

3. MarauTHble SBICHHUS

3. DneKkTpoMarHuTHBIE KOJIeOaHHUs ¥ 3JIEKTPOMAarHUTHBIE BOJTHBI

10

IIpakTHyeckue (JiabopaTopHbIe) 3aHATHSA

Wzydenne 3akona Oma Juid ydacTKa IIeTd, TOCIe[0BaTeIbHOTO U
MapauIeIbHOrO COSAMHEHHUS POBOIHUKOR.

N3yuenue 3akona OMa Jyisl MOJTHOW LIETH.

W3ydeHue sSBICHUS IEKTPOMArHUTHON UHIYKIIHY.

Ompenenenne kKodhHUIMEHTA TTOJIE3HOTO IEHCTBUS dICKTPHUICCKOTO
YaliHUKA.

Omnpe/ieieHrue TeMIIepaTypbl HUTH JIAMIThI HAKATHBAHUS.

Omnpenenenne D/]C v BHYTPEHHETO COIPOTHBIICHUS] HCTOYHHUKA HATIPSDKCHUS.

I/IHII}/KTI/IBHLIC 1 EMKOCTHOC COITPOTHUBJICHHUA B IICIIH IICPEMCHHOI'O TOKA

10

4. OnTuka

Conep:xaHue yueOHOr0 MaTepuaJia




Jexunn

1. Ilpupona cBera

2. BoiiHOBBIE CBOMCTBA CBETa

3. OCHOBBI CIEIUAIBHON TEOPUU OTHOCUTENBHOCTH DUHINTEIHA.
IIpakTHyeckue (J1abopaTopHbIe) 3aHATHSA 6 2,3
M3ydenne n300pakeHUs MTPEAMETOB B TOHKOH JIMH3E.

Nzydenue natepdepeHnn u Audpakinuu CBeTa.

I'pamyupoBKa CIEKTPOCKOMA U ONPEAEICHUE ATUHBI BOTHBI CTIEKTPATbHBIX

JIMHUM.
5. Conep:xanue yueOHOT0 MaTepHaJa 2 1
JJIeMEeHTHI Jlexkuuu
KBaHTOBOIi 1. KpanroBas ontuka. OCHOBBI (DM3MKH aTOMa U aTOMHOTO sIpa
buzuku IIpakTuyeckue (J1a60paTOpHbIE) 3AHATHS 2 2,3
Pewienue 3amay no reMe
6. Conep:xanue yueOHOro MaTepuaJa 4 1
IBoJonus Jlexnuu
Bceesiennoii 1. Crpoenue u pazputue Becenennoit
2. DBomornus 3Be31. ['unoresa npoucxoxaeHus COTHEYHONW CUCTEMBI.
IIpakTUyeckue (JiaGopaTopHbIe) 3aHATHSA 8 2

Nzydenune xapthl 3Be3qHOr0 HeOa. OCHOBHBIE JIMHUU M TOUYKH HEOECHOTO
ctheprl. 3HAKOMCTBO C TEIECKOIIOM, IOABMKHOM MoaelTbi0 COTHEUHOM
CHCTEMEI U cucTeMbI 3emiisi-JIyHa

BCEI'O 78

na xapakmepucmuku yposHs 0C80eHUs Y4eOH020 MAMEPUANA UCNONb3VIOMCSL CledVIouue 0003HAYEHUL:

1. — o3HakomumenvHulil (V3HABAHUE PAHee U3VUEHHBIX 00bEKMOo8, CEOUCMSE),

2. — penpoOyKmueHblil (8bINOJIHEHUE 0esIMENbHOCIU N0 00paA3yy, UHCMPYKYUU UILU NOO PYKOBOOCMEOM) 3. —
NPOOYKMUBHBLU (NIAHUPOBAHUE U CAMOCMOSIMENbHOE GbINOTIHEHUE 0esTMeNlbHOCIU, PeuleHIe NPOOIEMHbIX
3a0au)



2.4. ConepxaHue pa3iesioB IUCHUIIIHHBI
2.4.1. 3anaTHS JEKIIMOHHOI0 THIIA

PaBHOMEpHOE NpSMOIMHENHOE JBUXKEHUE. Y CKOpeHue. PaBHOnIEpeMeHHOE
psAMOJNHEHoe nBmkeHne. CBoOoIHOE nafenne. JBmKkeHne Tena,
OpOIIIEHHOTO TIOJT YTJIOM K TOPU30HTY. PaBHOMEpHOE BMKEHHE TT0
OKPY>KHOCTH.

3akonbl Mmexanuku HetoTona. IlepBeiii 3akoH Herotona. Cuna. Macca.
Nmnynsc. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKOM
nuHaMukH. Tperuit 3akoH HpioToHa. 3aKOH BCEMHUPHOTO TATOTEHHSL.
I'paBuTanuonnoe nosne. Cuna tspkect. Bec. CriocoOb1 n3mMepeHus: Macchl
Ten. Cuibl B MEXaHUKE.

3aKOHBI COXpAaHEHUS B MEXaHUKE. 3AKOH COXPAaHEHUS UMITYJIbCA.
PeaktuBHoe nBuxenue. Padora cuiibl. Pabora nmoreHuanbHbIX CUIlL.
Momnocts. OHeprus. Kunernueckas sneprus. [loTeHuanbHas 3Heprusi.
3aKOH COXpaHEHUs] MEXaHUYECKOH 3Heprun. [IpuMeHeHre 3aK0OHOB
COXpaHEHUSI.

HeMoHCcTpanuu

3aBUCUMOCTh TPACKTOPHH OT BEIOOPA CUCTEMBI OTCYETA.

Bupl MexaHIYeCKOTO TBHKCHUSI.

3aBHUCUMOCTH YCKOPEHHS Tella OT €r0 MacChl M CHIIBI, IEHCTBYIOIIECH Ha
teno. CroxxeHue cui.

PaBeHCTBO ¥ MPOTUBOIONIOKHOCTh HAIIPABICHUS CUII ACHCTBUS U
MIPOTUBOICHCTBHUS. 3aBUCUMOCTh CUJIbI YIIPYTOCTH OT aedopmariui. CHlbl
TpeHusi. HeBecomocth. PeaktuBHOE nBUKeHUE. [lepexo moTeHIManbHOM
SHEPTUH B KHHETUYECKYIO U 00paTHO.

Mexanndeckue kojebanus. KonebarenbHoe nemkenue. ['apMoHuueckue
kosie0anus. CBoOOAHBIE MEXaHNUECKHE KOJieOaHus. JInHeiiublie
MEeXaHHYEeCKue KonebaTenbpHble cucTeMbl. [IpeBpalienne sHeprun npu
KkoJiebaTelbHOM ABMKeHIH. CBOOOIHBIC 3aTyXAIOIINE MEXaHUIECKUE
KoJieOanus. BeHY)IeHHBIC MEXaHNIEeCKUE KOJIeOaHusI.

Yupyrue Bonssl. [lonepeynsie U IpOJOIbHBIE BOJHBL. XapaKTePUCTHKU
BOJIHEIL. Y paBHEHHE TUIOCKOW Oeryieit BoiaHbl. IHTEpdepeHIrs BOIH.
[onsitre o qudpakiuK BOJH. 3ByKOBBIC BOJIHBL. YJIBTPa3BYK U €r0
MIPUMEHECHHUE.

No dopma
pas- HaumenoBan Texyime
nema | Y€ pas3zieiioB Coneprxanue pasnena ro

U TeM KOHTPO
JIA
1 2 3 4
1 cemecmp
Bseneunie ®dusuka — QpyHIaMECHTAIbHAS HAyKa O MPUPOJIC. Yy, T
EctecTBeHHO-HAYYHBIM METOM IIO3HAHUSI, €T0 BO3MOXXHOCTHU M I'PAHULIBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE MO3HAHUS TPUPOADI.
MognenupoBanue pu3ndeckux SBJICHUH U poueccoB. Ponb sxcriepuMeHTa
1 TEOPHUH B IpoIiecce MO3HaHUs Mpupoapl. PusnuecKas BeIUIHHA.
[TorpemHocTr M3MepeHn PU3NIECKUX BeMUIiH. DU3NUecKre 3aKOHBI.
I'panuier npumMeHnMOCTH (pr3nYeckux 3akoHOB. [loHsTHE O PU3HUEcKOi
KapTuHe Mupa. 3HaueHne Gus3nuku npu ocBoeHnu npodeccuii CI10 u
crnenuansHocter CIIO.
1 MexaHuka Kunematuka. Mexannueckoe asuxenue. [lepemerienue. [lyts. Ckopocts. | YV, KP




OcHoBBI
MOJIEKYJISIPHO
i pU3UKHU U
TEPMOJMHAM
UKHU

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeopuH. M neanbHblil ra3. OCHOBHBIE
MIOJIOXKEHHUS MOJIEKYJIIPHO-KMHETHYECKOH Teopuu. Pa3mepsl 1 Macca
MOJIeKyN 1 aToMOB. bpoyHoBckoe apmkenue. uddysus. Cunsl u sHEprus
MEXMOJIEKYJISIPHOTO B3auMoAeHCTBHA. CTpOoeHUE Tra3000pa3HBIX, KUIKUX U
TBepAbIX Tes. CKOPOCTH ABMKEHUS MOJIEKYJI M X U3MepeHue. M neanpHblit
ra3. Jlapnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KMHETHUECKON
Teopuu razoB. Temneparypa u ee u3mepeHue. ['a30Bble 3aKOHBI.
AOCOIIOTHBIN HyNb TeMIepaTypsl. TepMoanHaMUYecKast IIKana
TEMIIEpPaTyphl. Y paBHEHHE COCTOSHUS NAEANBHOrO ra3a. MoisipHas razoBas
[IOCTOSIHHASL.

OcHoBbI TepMOAUHAMHUKH. OCHOBHBIE TTOHATHS U OTIPENIEICHHUS.
BayTtpennsis aHeprus cucreMsl. BHyTpeHHAs 3HEprus nAeanbHOro rasa.
Pabota u Temora kak (OpMBI TIepenadn SHePTruu. TemI0eMKOCTb.

Y aenpHas TEIIOEMKOCTh. Y paBHEHUE TEIUIoBOro Oananca. [lepBoe Hauano
TEPMOJIMHAMUKHU. AMabaTHBIN nponece. [I[puHIMT qeicTBUS TEIIOBOM
mamuHbl. KITJ[ TermnoBoro neuratens. Bropoe Hauano TepMOIUHAMUKH.
TCpMOI[I/IHaMI/I‘-IGCKaﬂ [IKaJia TEMIICpaTyp. XOJ’IOIII/IHI)HI)IG MalllUHBI.
Ternoeie apurarenu. OxpaHa MPUPOIBL.

CaoiictBa napoB. Mcnapenue u konaeHcanus. HacbleHHbIi nap 1 ero
cBOIcTBa. AOGCONIOTHAS M OTHOCUTEINbHAS BIAKHOCTH Bo3ayxa. Touka
pocsl. Kunenne. 3aBUCUMOCTB TeMIIepaTypbl KUIIEHUS OT AaBJIECHUS.
IIeperpetslil map u ero UCHOJAB30BAHUE B TEXHUKE.

CaoiicTBa )XuaKocTed. XapaKTepUCTUKA KUIAKOTO COCTOSIHUS BELIECTBA.
[ToBepXHOCTHBIN CIIOM KUAKOCTH. DHEPTUA TOBEPXHOCTHOTO CIIOS.
SIBnenus Ha rpanune XUAKOCTHU C TBEPALIM TCJIOM. Kanmms{pﬂme SIBJICHUS.
CBoiicTBa TBEPABIX TENI. XapaKTEPUCTHKA TBEPIOIO COCTOSIHUS BEILECTBA.
Ynpyrue cBoiicTBa TBEpABIX Tel. 3akoH ['yka. MexaHnueckre CBOWCTBA
TBEpABIX Tell. TEeIoBoe pacuInpeHue TBEPABIX TEJ U )KUIKOCTEH.
[InaBneHre u KpUCTAIU3ALUSL.

HdeMoHCcTpauuu

HBwxkenne 6poyHoBckux gactull. duddysus. UsmeHnenue nasnenus raza ¢
HW3MEHEHUEM TeMIIepaTyphl IpH MOCTOSIHHOM o0beMe. M3oTepMudeckuil u
n300apHbIi npouecchl. i3MeHeHne BHYTPEHHEH SHEPIUHU TeJ IIPH
coBepiieHnn paboTel. Moenu TeTIoBLIX ABuraTeneid. Kumnenue BosI mpu
MIOHMKEHHOM JiaBieHun. [lcuxpomerp u rurpomerp. SABneHus
MMOBEPXHOCTHOI'O HATSDKEHUS M cMaunBaHus. Kpucranisl, amopdHbie
BEIIECTBA, KUIKOKPUCTAJIINUECKHUE TEIa.

v, T

DneKkTpoarHa
MHKa

DJIeKTpUUYECKH TOK B MeTaljiax. DIeKTPOHHBIN ra3. Pabora Bbxoa.
ONEeKTPUYECKUH TOK B 3JIEKTPOJIUTAX. DIEKTPosn3. 3akoHbl Papages.
[IpuMmeHeHne 3neKTpoIn3a B TEXHUKE. DINEKTPUUECKUH TOK B razax u
BakyyMme. Monu3zanus raza. Buael razoBbeix paspsiaoB. [lonsTue o miasme.
CBoiicTBa 1 TPUMEHEHHUE IEKTPOHHBIX MyYKOB. DIEKTPUUECKUN TOK B
noJynpoBogHUKax. CoOCTBEeHHAs MPOBOIUMOCTD MOTYIPOBOAHHUKOB.
[onmynpoBogHUKOBBEIE TPUOOPEL. DIIEKTPUUIECKOE IT0JIE. DIEKTPHUUECKHE
3apsabl. 3aKOH coxpaHeHus 3apsma. 3akoH KyioHa. DnekTpudeckoe moje.
HanpspxkeHHOCTB 351ekTprueckoro nosts. [IpuHIun cyneprnosuiyy moJen.
Pabota cuin anextpocraTudeckoro mnoist. [lorennuan. Pasnocts
MTOTEHIIMAIOB. DKBUIIOTEHIIMAIBHbIE TOBEPXHOCTH. CBA3b MEXITY
HaIPSHKEHHOCTHIO U Pa3HOCTHIO MOTEHIINAIOB JIEKTPHUUECKOTO TTOJISL.
JMaekTpuKY B 3eKTpudeckoM node. [lonspusanus I3 IeKTpUKOB.
[IpoBoxnukH B 3nekTpudeckoM nose. Kongencatopsl. CoenquHenne
KOHJICHCATOPOB B OaTapero. DHEPrus 3apsHKEHHOTO KOHIAEHCATOpa. DHEPT U
3JEKTPUYECKOTO MOJIS.

3aKOHBI IOCTOSTHHOTO TOKa. Y CJIOBUS, HEOOXOIUMBIE Il BOSHUKHOBEHUS U
MOJAEPKaHUS JIEKTpU4ecKoro Toka. Cuiia Toka U INIOTHOCTh TOKA. 3aKOH
Owma s yyactka renu 6e3 3/1C. 3aBUCUMOCTD 3IIEKTPHYECKOTO
COTIPOTHUBJIEHMSI OT MaTEpUaNa, AJIUHBI U IJIOUIaAH NONEPEYHOr0 CEUEHUs




MIPOBOAHUKA. 3aBUCUMOCTb JIEKTPUIECKOTO COITPOTUBIICHUS POBOJHUKOB
OT TEMIepaTypsl. DNEKTPOABIKYIIAs CHjIa HICTOYHUKA TOKa. 3akoH Oma
111 onHoi nenu. CoeanHeHKne NpoBOAHUKOB. CoeqUHEHNE HCTOUHUKOB
aMeKTpUYecKoil sHepruu B 6arapero. 3akon Jxoyns—Ilenna. Pabora u
MOIIHOCTb 3JEKTPUUECKOro TOKa. TemioBoe 1elcTBHE TOKA.
DNeKTpUYecKuil TOK B MOIyNpoBogHNKax. COOCTBEeHHAsI IPOBOIUMOCTD
MOJTYIIPOBOJHHUKOB. [10yIpoOBOTHUKOBEIE TPHUOOPHI.

MarnutHoe nose. Bektop naaykuun MaraHuTHoro noJis. [ericteue
MarHUTHOTO I10JIs1 HA IPSMOJIMHEHHBIN IPOBOJHUK C TOKOM. 3aKOH
Awmrepa. B3anmoeicTBre TOKOB. MarHuTHBIN MOTOK. PaboTa 1o
MepeMEIEHHIO TPOBOAHNKA C TOKOM B MarHuTHOM noje. JlelicTBue
MarHUTHOTO I0JIs Ha ABMXKYyIuiics 3apsa. Cuna Jlopenna. Onpenenenue
YAETBHOTO 3apsiia. Y CKOPUTENHN 3apsKCHHBIX YacTHII.
OnexTpoMarHuTHast MHAYKIMS. DJIeKTpoMarHuTHas MHAyKIus. Buxpesoe
anexkTpuueckoe nosie. CaMOMHIYKIS. DHEPTHs MarHUTHOTO MOJIS.
Lemoncmpayuu

B3anmopeicTeue 3apsokeHHbIX Tell. IIpOBOAHUKY B AIEKTPUUECKOM IIOJIE.
Jusnextpuxu B anekTpuueckoM nose. Konpencatopsl. TermnoBoe neiicTeue
3MeKTpudIecKoro Toka. CoOCTBEHHAas ¥ IPUMECHAs IPOBOIUMOCTD
MOIYNpPOBOAHUKOB. [TonynpoBoaHuKoBeIil nuoa. Tpausuctop. OnbIT
Opcrena. BzaumopeiicTBie MpoOBOAHUKOB C TOKaMH. OTKIOHEHUE
3JIEKTPOHHOTO ITyYKa MarHUTHBIM NOJIEM. DJIEKTPOABUTaTEb.
OJeKTpon3MepuTeNbHbIe IPUOOPHI. DIEKTPOMArHUTHAS HHAYKLUSA. ONBITHI
®apages. 3aBucumocts J/]C caMOMHAYKIUU OT CKOPOCTH U3MEHEHHUS
CHJIBI TOKa ¥ MHAYKTHBHOCTH MPOBOIHUKA. PaboTa amekTporeHeparopa.
Tpaucdhopmatop.

OnexkrpoMarHuTHbIe KonebaHus. CBOOOTHBIE 2IIEeKTPOMArHUTHBIC
koneOanust. [IpeBpaiiienre sHeprun B KoJeOaTeIbHOM KOHTYPE.
3aryxaromue 31eKTpoMarHuTHeIE KoJie0anus. [ eHepaTrop He3aTyxarommx
3JIEKTPOMAarHUTHBIX KOJIeOaHUH. BEIHYKIeHHBIE 3JIEKTPHYECKHIE
koneOanus. [lepemennslii Tok. ['eHeparop nepemMeHHOro Toka. EMKocTHOE
1 UHOYKTUBHOE CONPOTHUBIICHHS IEPEMEHHOr0 TOKa. 3aKoH Oma ayst
3JIEKTPUYECKOI Lieny NepeMeHHOoro Toka. PaboTta n MOIIHOCTh
nepeMeHHoro Toka. ['eneparops! Toka. TpancdopmaTopbl. TOKH BBICOKOH
yactoThl. [lonydyenne, nepenaya u pacrpeneaeHue 3eKTPOIHEPTHH.
OJIeKTPOMarHUTHBIE BOJIHBI. DJIEKTPOMarHUTHOE MOJIe KaK 0COOBIN B
MaTepuH. DINEeKTpOMarHuTHbIE BOIHbL. Bubparop I'epua. OTKpbITHIH
KoJjie0aTeNbHbIi KOHTYp. U300peTenue paano A.C. ITonoesiM. [ToHsaTHE O
paaunocsssy. [IlpuMeHeHne 3IeKTpOMarHUTHBIX BOJIH.

JlemoHcTpanun

CB0OOOIHBIC U BEIHYXICHHBIC MEXaHIMYCCKIE KOJISOaHusI.

Pe3onanc. OOpa3oBanue U paclpocTpaHEeHUE YIIPYTHUX BOJH. YacToTa
KoJIeOaHui 1 BBICOTA TOHA 3BYyKa.

CBoboHBIE 2NIeKTpOMarHuTHBIE Kosebanusa. Ocuuuiorpamma
nepeMeHHoro Toka. Kongencarop B rienu nepeMenHoro Toka. Karymka
WHAYKTUBHOCTH B LIENIM IEPEMEHHOT0 TOKa. Pe3oHaHC B mocienoBaTeabHON
LIENU IEPEMEHHOT0 TOKA. M311ydyeHne u npreM 3JIeKTpOMarHUTHBIX BOJIH.
PagnocBs3b.

2 cemecmp

OnTuka

[Ipupona cBeta. CKOPOCTh pacIpOCTPaHEHHSI CBETA. 3aKOHBI OTPAKEHUS U
npenomieHus ceeta. [lonHoe oTpaxxkenue. JInu3bl. ['11a3 kak onTU4ecKast
cucteMa. OnTHIEeCKHE MPUOOPHI.

Bonnosrle cBoiicTBa cBeta. aTepdepenus cBeta. KorepeHTHOCTH
CBETOBBIX JTyuel. HTepdepeHuns B TOHKHX MIeHKax. [lomocs! paBHOM
tommuHbl. Kombeita Hetotona. Mcnons3oBanne HHTEpGEPCHITNHN B HAYKE H
texHuke. ludpaxnus ceeta. JJudpakius Ha meny B MapaieNbHbIX JTydax.
Hudpaxnuonnas pemerka. [lonstue o ronorpaduu. [onspuzamnus
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nonepeuHbix BoiH. [lonspuzarus ceeta. JBoiiHoe mydenpenoMieHue.
omsapounsr. Aucnepens cBeta. Bunst ciektpoB. CHEKTphI HCITy CKaHHSL.
CriekTpsI oriomeHus. YbTpadroneToBoe M HHPaKpacHOE N3ITydeHHS.
PentrenoBckue myuun. X npupoja u cBOHCTBA.

JemoHcTpanuu

3aKoHBI OTpaXKEHUS U TpeToMieHus cBeTa. [lonHoe BHyTpeHHEe
oTpaxxenue. OnTuyeckue NpruOOpHI.

Wntepdepenuns ceera. Audpakuus csera. [lonspuszanus ceera.
[Tonyuyenue cnekTpa ¢ moMoLIbo npu3Msl. IloydyeHue criekrpa ¢
ITOMOINBI0 Tu(pakIoHHO# pemeTku. CIIeKTPOCKOTI.

MHBapraHTHOCTH MOJIYJISI CKOPOCTH CBeTa B Bakyyme. [locTynaTs
Oitamreiina. IIpocTpaHCcTBO U BpeMsl CIISITHATBHON TEOPHUH
OTHOCHUTEIHHOCTH. CBSI3b MacChl M SHEPTHH CBOOOIHOM YaCTHITEI. DHEPTHUs
TIOKOSI.

5 DJIeMEHTEI
KBAaHTOBOU
buznkn

KganroBas ontuka. TernoBoe usnyuenue. Paciipenenenue snepruu B
cnexTpe abcomroTHo u€pHoro Tena. KBanrosas runoresa [lmanka. @OTOHEL.
Bremranit portosnexrpudecknii 3¢ dext. Buyrpennuit poroaddext. Tumst
¢dorosnemenToB. [apnenne ceera. [ToHsATHE O KOPITYCKYIISIPHO-BOTHOBOM
IpUpoae

CBETA.

®uzuka atoMa. Pa3BuTHe B3IUIAI0B HAa CTPOCHHUE BEILIECTBA.
3aKOHOMEpPHOCTHU B aTOMHBIX CIIEKTpax BOJOpo/a. SnepHas Moens aToma.
OnbIThI

3. Pesepdopna. Moaens aroma Bogoposaa no H.bopy. ['unoresa ne bpoiins.
CootHomenne HeonpeaenénHocreii ['elizendepra. KBaHTOBBIE TeHEpaTOPEL.

6 OBOIIOLUS
Bcenennoi

Crpoenue u pazputue Beenennoil. TemMHast Matepusi U TeMHasi SHEPIUsl.
Hama 3Be3gnas cucrema — l"anaktuka. Jlpyrue rajiakTHKU.
beckoneunocts Beenennoid. [lonarue o kocmosioruu. Pacuiupsromniascs
Bcenennas. Mopaens ropsiueit Beenennoii. CtpoeHre U IpoUCX0KACHNE
lanakTuk.

Oodronust 3Be311. [ mmoTe3a mpoucxoxaeHnss COTHETHON CUCTEMBL.
TepmosinepHsblit cuntes. [Ipobiiema TepMosIepHON SHEPTETUKU. DHEPTHSI
Comnnua u 3Be31. JBomtouus 38e3q. [Ipoucxoxaenre CoTHEYHOU CUCTEMBI.
HdeMoHCcTpauuu

ConneuHas cuctema (Mojiens). dotorpaduu mnaner, caeTaHHbIC C
kocMmuueckux 30H10B. Kapra JIynsl u minaneT. CTpOE€HUE U 3BOJIIOLIMS
BcenenHoi.

pabora

[Ipumeuanue: T — TectupoBanue, P — Hanucanue pedepara, ¥ — yctabliii onpoc, KP — koHTpoibHas

2.4.2. 3aHATHA CEMUHAPCKOr0 THIIA

Ne Haumenona-

EcTtecTBeHHO-Hay4YHBIN METOJ] IO3HAHHUS, ET0 BO3MOKHOCTH U
TPaHULIbI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B Ipoliecce
NO3HaHUs MpUpPoabl. MojenupoBaHue GU3NIECKUX SIBICHUH U
nporeccoB. Poiib 3kciepuMeHTa U TEOPUH B IIPOLIECCE TO3HAHMS
npupoasl. Gusndeckas BenuyuHa. llorpemnoctu nsmepeHuin
¢u3nueckux BennunH. Pusnyeckue 3aKoHbl. [ paHUIIbI
IPUMEHUMOCTH (PU3NYEeCKHX 3aKOHOB. [loHsTHE O DU3HUIECKOi
KapTuHE Mupa. 3HaueHue pu3uku npu ocBoeHnu npodeccuii CI10

dopma
P& yupe pasmenon Coneprkanue pasjena TEKyIIIero
1 n TEM KOHTPOJIA
1 2 3 4
1 cemecmp
Brenenne duznka — GyHIaAMEHTATBHAS HAyKa O MPUPO/IE. vV, T




u crermanbuaocrer CIIO.

Mexanuka

Kunemaruka. Mexanuueckoe nsmxenue. [lepememenue. [1yTh.
Cxopoctb. PaBHOMEpHOE NpSIMOJIMHEWHOE ABUKEHUE. Y CKOPEHHE.
PaBHOMEpeMeHHOE TIpsMONIMHEHOE aBIKeHne. CBOOOAHOE
najeHue. J[BrkeHue Tena, OpoImeHHOro Mo/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.

3akonbl MexaHuku Herotona. [lepBeiii 3akoH HetoTona. Cuna.
Macca. Umnynsc. Bropoit 3akon HetotoHa. OCHOBHOM 3aKOH
KJIACCUYECKOM AMHaMuKH. Tperuii 3akoH HploToHa. 3akoH
BCEMHUPHOTI'O TArOTeHUs. ['paBuTaninonHoe noje. Cuma TsSHKECTH.
Bec. Cnnoco6s1 u3mepenust macchl Tel. CUIibl B MEXaHHKE.
3aKOHBI COXPAHEHHS B MEXAHUKE. 3aKOH COXPaHEHUs UMITYJIbCa.
PeaktuBHOe aBmxenue. Pabora cumbl. PaboTa moTeHIMaIbHBIX
cui1. MoutHocts. DHeprus. Kunetnueckas sHeprus.
[ToreHunanbHas 3Heprus. 3aKOH COXPAHEHUS MEXaHUUYECKOM
sHeprud. [IpuMeHeHne 3aKk0HOB COXpaHEHUSI.

JleMoHCTpanyuu

3aBUCHUMOCTh TPAEKTOPHUU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHMUECKOTO ABUKECHHUS.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbI,
neiictByronet Ha Teno. CloKeHue CHll.

PaBeHCTBO ¥ MPOTUBONOJIOKHOCTh HAMPABIICHUSI CUJT ACHCTBUSA U
IIPOTUBOAECUCTBUS. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT
nedopmanuu. Cunbl Tpenusi. HeBecomocts. PeaktuBHOE
nBrxkeHue. [lepexos moTeHIMaIbHON SHEPTUH B KHHETUUECKYIO U
o0paTHo.

Mexannueckue konebanus. KonedareabHoe ABUKEHUE.
["apmonmnueckue konedanus. CBOOOAHbIE MEXaHUUECKUE
KoneOanus. JInHeHbIe MEXaHUYECKUE KOJIeOaTeIbHbIE CHCTEMBI.
[TpeBpariieHre sHEPrUX NpU KOJIeOaTEIbHOM JBUKEHUH.
CBoOOIHBIE 3aTyXaloIINe MEXaHUYECKUE KOoeOaHusl.
BriHyXIeHHBIE MEXaHUYEeCKHE KONeOaHUs.

VYnpyrue Boansl. [lonepeunbie U Mpoa0IbHBIE BOTHBI.
XapaKTepUCTUKU BOJHBI. Y paBHEHUE MJIOCKOM Oerymieil BOIHBI.
Wnrepdepenius BoaH. [lonsaTue o qudpakiuu BoiaH. 3ByKOBbIE
BOJIHBI. YJIbTPa3BYK M €ro IPUMEHEHHUE.

OcHOBBI
MOJIEKYJIAPHON
Gbu3UKKN U
TEPMOJAUHAMU
KH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TeopuHn. VneanbHsblil ras.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPHH.
Pa3mepsl 1 Macca MOJIEKYJT 1 aTOMOB. BpOyHOBCKOE JBUKEHUE.
Juddysus. Cunbl 1 3HEPTUs MEKMOJIEKYIIIPHOTO
B3auMoeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. CKOpOCTH JBMKEHMSI MOJIEKYJI M UX U3MepeHue. MneanpHblil
ra3. Jlanenue raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu ra3oB. TemmepaTypa U €€ U3MEpEHHUE.
["a3oBble 3aKOHBI. AGCOTIOTHBINA HYJIb TEMIIEPATYPHI.
TepMoanHaMHuuecKas MIKala TEMIEPATYPhIl. Y paBHEHUE
COCTOSIHUS UACATIBHOTO ra3za. MossipHas ra3oBasi IOCTOSHHAS.
OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE IOHSTHS U ONIPEACICHUS.
BHyTpeHHAA sHeprus cucreMbl. BHYTpeHHsIs SJHEPTUA HICAIBHOTO
raza. Pabora u Temiora kak ¢opMbl iepeiauy SHEPIUH.
TeroeMKoCTb. ¥ I€NIbHAS TEIUIOEMKOCTb. Y PABHEHHE TEIIIOBOTO
6ananca. [lepBoe HayaJI0 TepMOAMHAMUKH. A abaTHBIHN mporecce.




[Mpunuun nevictus ternooit mammubl. KITJ] TenmoBoro
asurarens. Bropoe Hauaio TepMOJUHAMUKH.
TepmoanHamMuueckas 1Kana Temneparyp. XoJa0AWIbHbIE
MamuHbl. TeroBele asurarean. OXpaHa OpupOIbL.

CaoiictBa napoB. Ucnapenue u konencauus. HacoieHusiit map
U ero cBoicTBa. AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBuCMMOCTb TEMIIEPATYPBI
KHUIIEHUs OT JaBiieHus. [leperpeTslil nap u ero UCIoiab30BAHUE B
TEXHUKE.

CaoiicTBa XUAKOCTEN. XapaKTEepUCTUKA )KUIKOTO COCTOSHUS
BenlecTBa. [10BEpXHOCTHBIN CI0M KUAKOCTU. DHEPTUs
MTOBEPXHOCTHOTO €J104. SIBJIEHUS HA TPAHULIE KUJKOCTHU C
TBEpJbIM TesloM. Kanusisipabie siBICHUS.

CBoiicTBa TBEpABIX TeJl. XapaKTEPUCTUKA TBEPJIOTO COCTOSHUS
BelIeCcTBa. YIIPyrue CBOMCTBA TBEPBIX Tell. 3akoH ['yka.
MexaHudeckue CBOMCTBA TBEPABIX TeN. TeraoBoe pacuimpeHue
TBEPABIX TEN U KUAKOCTeW. [naBnenne u kpucramimzamnus.
JlemoHcTpamuu

JBrxenne 6poyHoBckux yactuil. Juddysus. Usmenenne
JIaBJICHUS ra3a ¢ U3MEHEHUEM TeMIIEpaTyphl PU MOCTOSIHHOM
o0wveme. M3orepmuueckuii u n300apHsIii poueccsl. MzmMenenue
BHYTpPEHHEH 2HEPTUH TeJ MPHU COBEPILIEHUU paboThl. Moaenu
TEIJIOBBIX ABUraTeneil. Kunenue BobpI pu MOHMKEHHOM
nasneHuu. [lcuxpomerp u rurpomerp. SBiIeHHs IOBEPXHOCTHOTO
HaTsDKEHUS U cMauuBaHus. KpucTamiel, aMopdHbIE BEIIECTBA,
JKUJKOKPUCTAJUTMYECKHUE TEJA.

DnexTpoaruHaM
uKa

DNeKTpUUECKU TOK B MeTaj1ax. DJNEeKTpOHHBIN ra3. Pabora
BBIX0/1a. DJIEKTPUUECKHUN TOK B DJIEKTPOJIUTAX. DIEKTPOJIN3.
3akonsl Dapazes. [IpumeHeHne AIEKTPOIU3a B TEXHUKE.
DJNEKTpUUYECKNH TOK B razax M BakyyMme. MoHnsanus raza. Buast
ra3oBbIX pa3psnoB. [lonstue o mia3me. CBOMCTBA U MPUMEHEHHE
IIEKTPOHHBIX ITY4YKOB. DJIEKTPUUYECKUH TOK B IOJYTPOBOJIHUKAX.
CobcTBeHHas MPOBOJUMOCTD MOTYTIPOBOIHUKOB.
[TomympoBOIHUKOBBIE TPUOOPHI. DIEKTPUUECKOE MOJIE.
DneKTpuuecKue 3apsaabl. 3aKOH COXpAaHEHHU 3apsa. 3aKOH
Kynona. Dnexrpuueckoe nose. HanpsykeHHOCTb 2JIEKTPUYECKOTO
nosist. [lpunnun cynepno3unuu noneit. Pabota cun

QJICKTPOCTATUYCCKOI'O TTOJIA. Ilorenuman. Pa3HOCTh HOTEHIIMAIOB.

OKBUIIOTEHIHAIbHBIE MOBEPXHOCTH. CBA3b MEKITY
HAaIPSPKEHHOCTHIO M PA3HOCTHIO MTOTEHIIMAJIOB JJIEKTPUYECKOTO
nosst. JIusnexkTpuku B anekTprudeckoM node. [onspuzanus
JIADJIEKTPUKOB. [IpOBOIHUKH B JIIEKTPUUECKOM TIOJIE.
Konnencaropsl. CoequHeHnEe KOHIEHCATOPOB B OaTapero.
DHeprusi 3aps’KEHHOT0 KOHJIEHCATOPa. DHEPTHUsl AIEKTPUUECKOTO
ITOJIS.

3aKOHBI IIOCTOSHHOT'O TOKA. Y CIIOBHS, HCOOXOUMBIC IS

BO3HHUKHOBCHUA U NOAACPIKAHUA SJICKTPUUICCKOT'O TOKA. Cwuia Toka

Y TUIOTHOCTH TOKa. 3akoH OMa anis yuactka renu 6e3 DJ1C.
3aBHCUMOCTH JICKTPUIECKOTO COMPOTUBIICHHS OT MaTepHaa,
JUTMHBI ¥ TTOMIAH MTOTIEPEYHOTO CEUCHUS TPOBOIHHKA.
3aBHCHUMOCTB JICKTPUIECKOTO CONPOTHBIICHHSI TPOBOTHUKOB OT
TEMIIepaTypbl. DICKTPOABIKYIIAs CHUJIa HICTOYHUKA TOKA. 3aKOH




Owma ju1s nonHo# nenu. CoeArHEHNE NPOBOAHUKOB. CoeTMHEeHNE
MCTOYHUKOB JIEKTPUUECKON YHEPrUH B OaTapero. 3aKoH
Jbxoynsi—Jlenma. PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
TermoBoe nelcTBUE TOKA. DIEKTPUUECKUNA TOK B
noJynpoBoaHuKax. CoOCTBEHHAs IPOBOIUMOCTD
MOJyHIPOBOIHUKOB. [10oynpoBOJHUKOBBIE TPHUOOPEI.

MarnuTtHOe nosue. Bekrop MHAYKIMY MarHUTHOTO 1oJis. JlelcTBue
MAarHUTHOTO TOJI HA MPSAMOJIMHENHBIA IPOBOJIHUK C TOKOM.
3akoH Amriepa. B3aumoelictBue TOKOB. MarHuTHBIN TOTOK.
Pabora no nepemereHnI0 NPOBOAHUKA C TOKOM B MAarHUTHOM
noJie. JleficTBue MarHUTHOTO MOJIs Ha ABMXKYyLMiics 3apsan. Cuna
Jlopenua. Onpenenenue yieabHOro 3apaaa. Y CKOpUTEIN
3apsKEHHBIX YaCTHII.

DneKTpoMarHuTHasi UHAYKIUs. DIEKTPOMarHuTHasi MHAYKIUS.
Buxpesoe anekrpuueckoe mnosie. CaMOMHAYKIUSA. DHEPT U
MarHUTHOTO TOJIA.

Jlemoncmpayuu

B3aunmopeiicTBue 3apskeHHbIX Tell. [IpoBogHUKY B
AIEKTPUYECKOM I0JIe. JIUIIEKTPUKH B JIEKTPUUYECKOM I10JIE.
Konnencaropsl. TemioBoe aeiicTBUE 3JIEKTPUUECKOTO TOKA.
CoOcTBeHHAas U PUMECHAs! TIPOBOJMMOCTb MOJTYTIPOBOTHUKOB.
[TonynpoBoanukoBslil nuoA. Tpanzucrop. OnsiT Dpcrena.
B3aumoeiicTBrue mpoBOIHUKOB ¢ TOKaMu. OTKIIOHEHUE
ANIEKTPOHHOIO Iy4YKa MarHUTHBIM IOJIEM. DJIEKTPOJIBUTATEb.
DneKTporu3MepuUTEIbHbIE TPUOOPHL. DIEKTPOMAarHUTHAS
unaykuus. Oneitel @apazes. 3apucumocts DJC caMOMHAYKIUU
OT CKOPOCTU U3MEHEHUS CUJIbI TOKAa U UHIYKTUBHOCTH
npoBojHHUKa. PaboTa anexkrporeneparopa. Tpanchopmatop.
OnexkTpoMarHuTHbIe Kosiebanus. CBOOOIHbIE 371€KTPOMArHUTHBIE
kosiebanus. [IpeBparienne sHepruu B KonedaTeIbHOM KOHTYPE.
3aryxarolye 3JIeKTpOMarHuTHbIE Kosiebanus. I'enepaTop
HEe3aTyXaloIUX JIeKTPOMarHUTHBIX KoeOaHuil. BeiHyXIeHHBIC
anekTpudeckue konedanus. [lepemennslil Tok. ['eneparop
IIEPEMEHHOT0 TOKAa. EMKOCTHOE ¥ HHIyKTUBHOE CONPOTUBIICHUS
IIEPEMEHHOT0 TOKA. 3aKoH OMa 111 2JIEKTPUYECKON LIenu
MePEeMEHHOT0 ToKa. PaboTa 1 MOITHOCTH IEPEMEHHOTO TOKA.
I'eneparopsl Toka. Toku BbIcOKOM YacTOThl. [lonyuenue, nepegaua
U pacrpeieJIeHUe IEKTPOIHEPTHH. DIIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie Kak 0coOblil Bua Matepun. Bubpatop
I'epua. OTKpbITHIN KOsIeOaTenbHbIN KOHTYp. [loHsATHE O
paaunocssizu. [I[puMeHeHne 3JeKTPOMarHuTHBIX BOJIH.
JeMoHCcTpanyun

CB00OO0HbIE U BBIHYKICHHBIE MEXaHUUECKUE KOJIeOaHMsI.
Pezonanc. OOpa3zoBanue U pacpoCTpaHEHUE YIPYTHX BOJH.
Yacrota konebaHUil U BBICOTA TOHA 3BYKA.

CB0OOIHBIE EKTPOMArHuTHeIe Kojebanus. OcuiorpaMma
IIEpeMEHHOTr0 Toka. KoHaeHcaTop B 1enu nepeMeHHOoro ToKa.
Karymka HHIyKTUBHOCTH B LIETIM IEPEMEHHOI0 TOKA. Pe3oHaHC B
MOCJIE0BATENBHON LIENH IEPEMEHHOI0 TOKa. M31ydyeHne u npuem
AJNIEKTPOMATrHUTHBIX BOJH. PannocBsi3b

2 cemecmp

4

Onruka

IIpupona ceeta. CKOPOCTh pacIpOCTPaHEHHSI CBETA. 3aKOHBI OTPAKEHUS
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u npenomieHns ceeta. [lonHoe otpaxkenue. JInn3zpl. ['ma3 kak
onTHdeckas cuctema. ONTHYECKHE TPHOOPHL.

BomHossie cBoiicTBa cBeta. UHTEepdepennms ceeTa. KorepeHTHOCTH
CBETOBBIX Jy4eil. IHTepdepeHnrs B TOHKHUX miieHKax. [lomoce! paBHOH
tomuHbl. Kombiia Hetotona. Micnions3oBanue nHTepdepeHINN B HAyKe
u Texuuke. Judpaxmus ceera. Judpaxius Ha mean B MapauIeTbHbIX
nyqax. Audpaxumnonnas pemerka. [lonstue o romorpadumn.
[Nonspusanus nonepeunsix BosH. [lonsgpuzanus ceeta. JlBoiiHoe
nyuenpenomiuenue. [lonspouasl. ducnepens ceera. Buabl cieKTpoB.
CuexTpsl ucimyckanus. CIIeKTphl IOTJIOMICHHS. Y IbTpaduoeToBOe 1
nH}pakpacHoe u3nyueHus. Pentrenosckue myuu. Vx npupona u
CBONCTBA.

JleMoHCTpanuu

3aKoHBI OTpaXeHUsI U pesoMiieHns cBeta. [lonHoe BHyTpeHHee
otpakenue. ONTUYECKUE TPUOOPHI.

WuTepdepenmus ceeta. Jnudpakums ceera. [lonsgpusamnus ceeTa.
[Tonydenue cnekTpa ¢ moMoupo npu3Mel. [lonyuenue crexrpa ¢
MOMOIIBIO TUPPAKIUOHHOHN pemeTKr. CIeKTPOCKO.
WNHBapuaHTHOCTH MOAYJIA CKOPOCTH cBeTa B BakyyMe. [locTynarel
OlinmreiiHa. [IpocTpancTBO U BpeMs crielIuaIbHON TEOpUH
OTHOCHUTEJIbHOCTH. CBSI3b MAacChl M HEPTUU CBOOOIHON YACTHIIBI.
DHeprusi MoKosl.

5 OJIEMEHTHI
KBAHTOBOU
(10737041

KBanToBas ontuka. TemnoBoe usinydenue. Pacnpenenenue
SHEPTUU B CIIEKTpe a0COMOTHO uépHoro Tena. KBantoBas
runore3a [nanka. ®otonbl. BuenHuii oTo3IEeKTpHUYSCKUiA
saddexr. Buyrpennuit porordpdext. Tunsl poTosaeMeHTOB.
JlaBnenue ceera. [IoHsATHE O KOPITYCKYIIAPHO-BOJIHOBOM IIPUPOIE
CBeTA.

®usuka atoma. Pazsutre B3IIIA10B Ha CTPOCHUE BEILECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTPax BOJOpoja. SAnepHas
mojenb atoma. OnbITel J. Pesepdopaa. Moaens aroma Bogoposaa
no H.bopy. I'unotesa ne bpoiinsa. CooTHomienue
HeonpenenénHoctei ['elizen6epra. KBaHTOBBIE TeHEpaTOPBHI.

6 OBOITIOLASA
Bcenennon

Crtpoenue u pazsutue Beenennoit. TemHas Matepusi u TeMHast
sHeprus. Hama 3Be3qnas cucrema — ['amakrtuka. pyrue
ranakTuku. beckoneunocts Beenennoit. [lonaTne o kocmosioruu.
Pacmupsromasica Beenennas. Monens ropssueit BeeneHHoi.
Crpoenue u nponcxoxaeHne ['amakTuk.

Oomtonus 38e31. 'unoresa npoucxoxaenus ConHeyHon
cuctembl. Tepmosinepusiit cunTes. [Ipobiema TepmosiiepHoit
sHepreTUku. JHeprus CoHIa U 3B€3/1. DBOJIIOLNS 3BE3.
[Tpoucxoxnenne CoJIHEUHOW CHCTEMBI.

JleMoHCcTpanyuun

Conneunas cucrema (Mojenb). @otorpaduu miaHeT, cAeTaHHbIE C
kocmuueckux 30H10B. Kapra Jlyns! u nnaner. CtpoeHue u
sBoTroNUsA BeeaeHno.

Ipumeuanue: I[1P- npakmuueckas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,

P — nanucanue pegpepama, ¥ — ycmmuuwiii onpoc, KP — konmponvhas paboma




2.4.3. IlpakTHyecKue 3aHATHUS

Ne

HaumenoBaunue

pasena ConepxaHue NpaKTUYECKUX 3aHATUN

®opma
TEKYILETO
KOHTPOJIS

2 3

4

Hccnedosanue dsudicenuss mena noo oeticmeuem nOCMOosIHHOU CUTbL.
H3yuenue 3aKona coxpaneHus UMnYIbCd.

CoxpaneHue mexaHu4eckou dHepeUU npu 0BUMCEHUU mea noo
oeticmeuem Cull majcecmu u ynpy2ocmu.

Mexanuka Cpasnenue pabomsi cuibl ¢ UsMeHeHUeM KUHEeMU4ecKol dHepeuu
merna.

H3yuenue 3aKoH08 coXpaneHuss Ha npumepe yoapa wmapos u
banuCcmu4ecko20 MasmuuKd.

U3zyuenue ocobennocmeut cuibl mpenusi (CKOIbIHCEHUS).

TP, JIP

Hzmepenue snadchocmu 6030yxa.

Hzmepenue nosepxHOCMHO20 HAMANCEHUSL HCUOKOCTU.
Habnwoenue npoyecca kpucmannuzayuu Hzyuenue deghopmayuu
pacmsdicenus. M3yuenue meniooeo pacuupenus meepovix mei.
H3zyuenue ocobennocmeil meniogo2o pacuuperust 600bl.

OcHoBBI
MOJIEKYJIIPHOU
¢busuku u
TEPMOJUHAMUKHU

TP, JIP

H3zyuenue 3axona Oma 015 yuacmka yenu, nociedo8amenbHO20 U
napanienbHo20 COeOUHeHUsl NPOBOOHUKOS.

U3zyuenue sakona Oma 0151 nOAHOU Yenu.

H3yuenue snenuss 21eKkmpomMasHumHoOU UHOYKYULU.

Onpeoenenue kod3¢hhuyuenma none3Ho2o Oeticmeus NeKmpuiecKo2o
YatHUKaA.

Onpeodenenue memnepamypbl HUMu 1amnvl HAKATUBAHUSL.
Onpeoenenue 3/]C u eHympenHe20 conpomugneHus UCMOYHUKA
HANPAACEHUSL.

DNeKTpoarHA-
MUKa

TP, JIP

H3zyuenue uzobpasicenus npeomemos 8 MOoHKOU JIUH3e.
U3zyuenue unmepgepenyuu u ougpaxkyuu ceema.

I padyupoexa cnekmpockona u onpedeieHue OJUHbL 8OJIHbI
CNEeKMPALbHbIX TUHULL.

OnTtuka

TP, JIP

H3yuenue modenu Conneunou cucmemvl. Qomoepaghuu niarem,
coenaumnvie ¢ Kocmudeckux 30n006. Kapma Jlynol u nnanem,
Memeopumos, acmepoudos, KOMem, Yepuvblx 0blp, 36€30 U 2aAIAKMUK

OBOJTIOLNA
Bcenennoit

TP, JIP

2.4.4. IlpumepHbIe TeMbI pedepaToB

Anexcanap I'puropbeBuud CTosieTOB — pyCCKUM (PU3HUK.

Anexcanap Crenanoud [onoB — pycckuii yueHsblil, n3o0perarenb paauo.
AJNbTepHATUBHAS YHEPTETHKA.

AKycTHYeCKHe CBOMCTBA MOIYIPOBOIHUKOB.

Anznpe Mapu Amnep — OCHOBOIIOJIOKHUK AJIEKTPOAUMHAMHUKH.
ACHHXPOHHBII JIBUTATEb.

AtomHas ¢usuka. M3otonsl. [IpumeHeHne paanoakTHBHBIX H30TOIOB.
BeckoHTaKTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.

Bunonsipabie TpaH3UCTOPHI.

bopuc CemenoBuu SIko6u — (UMK U U300peTaTEb.

Benuuaiimue oTkpbITHS (PU3UKH.

Bunel snextpuueckux pas3psaoB. DIEKTpUUECKUE pa3psibl Ha CiIyk0e YeToBeKa.
Brusiaue nedexToB Ha pU3HMUECKUE CBOMCTBA KPHUCTAIOB.

Bcenennast u TemHas matepusi.




["anuneo 'anuneir — OcHOBATEIb TOUHOTIO €CTECTBO3HAHMS.
['onorpacdus u ee npuMeHeHHeE.

JIBrKeHue Tena NepeMeHHOM MacChl.

Hudpakius B HAIICH )KU3HU.

Kunkue kpucrtauibl.

3akonbl Kupxroda ist 3eKTpUIecKoi eru.

3aKOHBI COXPAHEHUS B MEXAHHKE.

3HaueHue OTKpeITUil ["amuies.

Hrops BacuibeBnu KypuatoB — pu3HK, OpraHu3aTop aTOMHON HAyKH M TEXHUKH.
Hcaak Hpl0TOH — co3/1aTenb KIacCHUecKOn (hU3HKH.

Hcnonb30BaHKUE IIEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU FIE€MEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs TPOYHOCTh MaTEpHalla U €€ CBA3b CO CTPYKTYPOH.
KoHcTpykuus u BUIBI J1a3€pOB.

KpuosnexktpoHuka (MUKPOIIEKTPOHUKA U XOJIOM).

JlazepHble TEXHOJIOTUHU U UX UCIIOIb30BAHUE.

Jleonapno na Bunuu — y4eHslit u u300peTaresb.

MarnuTtHble n3MepeHus (MPUHIUIBI TOCTPOCHUS PUOOPOB, CITOCOOBI U3MEPEHUSI MArHUTHOTO TTOTOKA,
MarHUTHON UHIYKIUH).

Maiikn dapaneit — co3aaresns ydeHHs 00 3JeKTPOMarHUTHOM IIOJIE.
Makc I1naHk.

MeToa MEeUeHbIX aTOMOB.

MeTtop1 HaOMIOIEHUS M PETHCTPAIH PAAMOAKTUBHBIX U3TyUYEHUN 1 YaCTHII.
Mertob! onpeiesieHus MII0THOCTH.

Muxaun BacuibeBrd JIOMOHOCOB — yYE€HBIN SHIUKIOTEIUCT.

Mogenu aroma. OneiT Pesepdopaa.

MoneKkyJIsIpHO-KUHETHYECKasl TEOPUS UICATbHBIX Fa30B.

MonHus — ra3oBbli pas3psii B IPUPOJHBIX YCIOBUSX.

Hanorexnonorus — MexAUCIUIUTMHAPHAS 001acTh GYyHIAMEHTAIBHON U TPUKIIATHON HAYKH U
TEXHUKH.

Hukona Tecna: ®U3Hb U HEOOBIYAITHBIE OTKPBITHSL.

Huxkonait Konepauk — co3iareib reImoueHTPUYECKON CUCTEMBI MUPA.
Hunbe bop — onun U3 co3pareneid COBpeMEHHOM (QU3HKH.
Hyxneocuntes Bo BeeneHHOM.

OO6®bsicHeHre (OTOCHHTE3a C TOUKH 3peHUs (PU3UKU.

OnTuyeckue sIBJICHUS B IPUPOJE.

OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOUM CBEPXITPOBOJAUMOCTH.
IlepeMeHHBIN ANEKTPUUECKUN TOK U €70 IPUMEHEHHUE.

I1;ma3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

[1naneTsl CoTHEYHOM CHUCTEMBI.

[TonynpoBOITHUKOBBIE JATYMKUA TEMIIEPATYPHI.

[IpuMeHeHre KUJKUX KPUCTAIIIOB B POMBIIIJIEHHOCTH.

[IpuMeHeHue A/1IepHBIX PEaKTOPOB.

[Tpupona dpeppomaruerusma.

[Tpo6ieMbl 3KOJIOTHH, CBSI3aHHBIE C UCTIOJIb30BAHUEM TETIJIOBBIX MAIIIUH.
[Ipon3BoACTBO, epeaya U UCIOJIb30BAHUE SJIEKTPOIHEPTUN.
[Tpoucxoxnaenue CoJIHEUHOW CUCTEMBI.

[Tbe303mexkTpuuecknii 3pPexT ero npuMeHEeHHE.

Pa3Butune cpencTs cBs3M U paguo.



e PeakTuBHBIC ABUTATENHN U OCHOBBI paOOTHI TEIJIOBOI MAILIUHBL.

e  PelnnkToBOE U3IyYEHHUE.

e Pentrenosckue ayuu. Mcropus otkpsiTus. [Ipumenenue.

e  PoxxJieHHE U 3BOIIOLUSA 3BE3/I.

e Poub K.O. [[n0onKOBCKOrO B pa3BUTUM KOCMOHABTUKH.

e  (CBeT — 3JIEKTPOMarHUTHas BOJIHA.

e Cepreii [1aBnoBuu KoposieB — KOHCTPYKTOp M OpraHU3aTOp MPOU3BOJICTBA PAKETHO-KOCMHYECKOM
TEXHUKH.

e  Cuibl TpeHus.

e (CoBpeMeHHas CIIyTHUKOBAsI CBS3b.

o CoBpemeHHas pu3nyeckas KapTUHA MUPA.

CoBpeMeHHbIE CPEICTBA CBSA3H.

ComnHIle — MCTOYHMK KU3HU Ha 3emiie.

Tpancdopmaropsi.

VYabpTpa3Byk (IojlydeHue, CBOWCTBA, IPUMEHEHUE).

VYrpaBisieMbli TEPMOSICPHBII CUHTES.

Yckopurenu 3apsoKEHHBIX YaCTHII.

®Pu3nka U My3bIKa.

duznyeckue cBOWCTBa aTMOC(hEepHL.

DOTOIEMEHTHI.

dotorpdexr. [Ipumenenue sienust porodrddexra.

Xanc Kpuctuan OpcTes — OCHOBOIOJIOAKHUK 3JIEKTPOMArHeTu3Ma.

YepHble ABIPHL.

[IIxana 31eKTPOMarHUTHBIX BOJIH.

DKOJIOTHYECKHUE TTPOOIEMBI U BO3MOKHBIE ITyTH UX PEIICHUS.

DneKTpOHHas TPOBOAUMOCTb METalIoB. CBEPXIIPOBOJUMOCTb.

Omunuit Xpuctuanosuu JIeHIl — pycckuii Gu3HK.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
3.1. O6pa3oBaTe/ibHbIE TEXHOJOTHH NPH MPOBEICHUN JICKIMI

Ne Tema Bunpl npumensieMbix 00pa3oBaTeIbHbIX TEXHOJIOTUI If{(;ﬁ:;o

1 2 3 4

Bre e HNKT-Texuomornmu, Hpo6neMvHLIe JICKLIWH, JTCKI[AH- )
BU3YyaJIM3alMH, MYJbTUMEIUNHBIC IPE3CHTALIMU

1 Mexammxa HUKT-Texnomoruu, HpO6J‘IeME-IBIe JICKIUH, TeKIUH- 3
BU3YyaJIM3allMH, MYJbTUMEIUNHBIC PE3CHTALINN

) MomnexynsapHas pusuka. [MKT-Texaomorun, [IpobreMHbIe TEKITUH, JICKITUU- 6
TepMoauHamMuKa BU3YyaJIM3allMH, MYJbTUMEAUNHBIC IPE3CHTALIMU

3 PrexrpouHamuKa MKT-TexHnonoruu, Hp06neMz{He JICKITAH, JTCKIINH- 10
BU3YyaJIM3allMH, MYJbTUMEIUNHBIC IPE3CHTALIMU

4 Onmuxa HNKT-Texuomornmu, Hpo6neMvHLIe JICKLIWH, TCKI[AU- 6
BU3YyaJIM3alMH, MYJbTUMEIUNHBIC IPE3CHTALIMU

5 JJIEMEHTEI KBAHTOBOU UKT-Texuonoruu, [IpobiieMHbIe TEKIIUU, TCKIIUN- )
bu3HKH. BU3YyaJIM3allMH, MYJbTUMEAUNHBIC IPE3CHTALIMU

6 Domowns Beenentoii HUKT-Texnomoruu, HpOGHeME{bIC JICKIUH, JTSKIUH- 4
BU3YyaJIM3alliH, MYJbTUMEANNHbBIC TPE3ECHTANHI

Hroro o kypcy] 38




3.2. O0pa3oBaTeJbHbIe TEXHOJOTHH NP NPOBEJCHUHU NPAKTHYECKUX 3aHATHH (J1200paTOPHBIX

pabor)
Koz-
Bunel npumensieMbix 00pa3oBaTeIbHBIX BO
No Tema AP p:
TEXHOJIOTHA 4yaco
B
1 2 3 4
CeMuHApCKUe 3aHATHS, pa300p pereHus
1 Mexanuka p P PP 8
3a/1a4, JJabopaTopHbIC PaOOTHI
b MounekysipHas (pu3uka. CeMuHapckue 3aHsATUs, pa30op pereHus 6
TepMonrHaMuka 3a/1a4, 7a00paToOpHbIE padOThI
CeMuHapckue 3aHsATHS, pa300p peuieHus
3 DIEKTpOAMHAMUKA P P PP 10
3a/1a4, JJa0OpaTOpHbIE PaOOTHI
4 JJIeMEeHTHI KBaHTOBOU CeMuHapckue 3aHsATUs, pa30op pereHus 6
bu3uKn 3a/1a4, J1abopaTopHbIE pabOThHI
CeMuHapckue 3aHsATuUs, pa30op pereHus
S Ontuka 2
3a/1a4, J1a0OpaTOpHbIC PaOOTHI
. CeMuHapckue 3aHsATUs, pa30op pereHus
6 OBoaronys BeeleHHOI. P - P PP 8
3a/1a4, JJa0OpaTOpHbIE PaOOTHI
Hroro no xkypcy 40

4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI TUCHUIIJIMHBI

4.1. MaTepI/laJIbHO-TeXHI/I‘leCKaﬂ 6333, HeoO0XoauMas s OCYyHIECTBJICHUSA
06pa30BaTeJII)HOF0 npoumecca mo TMCuUMIlInHe

Kabuner ¢uszuku, yn. lumurposa, 200, aya. 404

Crnenuanu3upoBaHHas MeOelb U CUCTEMBbI XpaHEHUS (JOCKa KIacCHasi, CTOI U CTYJ y4UTels,
CTOJIBI W CTYyJIbSl YYEHUUYECKHe, MKa(bl Ui XpaHEHUS y4eOHBIX IOCOOHA, CHCTEMBl XpaHCHHS
Ta0JINII U TUIaKaTOB);

TEXHUYECKHE CcpeacTBa o00ydeHus (paboyee MECTO YUYUTENs: KOMIIBIOTEp YUMTEs,
BUJICONIPOEKTOP, IKpaH, nuiieH3noHHoe [10);

J€MOHCTPAllMOHHbIE  Y4eOHO-HArJIgHble TOCOOUS (KOMIUIEKTBI CTEHAOB, TaOJIUIIBI
JI€MOHCTPAIlMOHHbIE, TOPTPETHI BHIAAIOMUXCS (PU3UKOB);

71a00paTOPHO-TEXHOJIOTHYECKOe 000pyAoBaHMe (1abopaTopHble HaOOpbl, HAOOpPbBI I
MIPaKTUKYMOB, KOMIUIEKTHI J1a00paTOPHBIX TPUOOPOB, KOMITJIEKTHI IEMOHCTPAIIMOHHBIX IPUOOPOB).

Ilepeyenn» HEOOXOAMMOIO MPOrPAMMHOIO 00eceYeHU s

e OmnepanuonHas cuctema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoboaHoe mnporpamMmHoe obecriedeHue, He
OTpaHUYEHO, OECCPOUHO)

e Hurepner Opaysep Google Chrome (6ecriaTHOE mporpaMmMHoe obecrieyeHue, He OrpaHuyeHo,
06eccpoyHo)

e K-Lite Codec Pack — yHuBepcanbHbIii HAOOP KOJAEKOB (KOIUPOBITUKOB-AEKOIUPOBITUKOB) U
YTHIUT JJIS MPOCMOTpa U 00paboTkm ayano- u BuaeodaiioB (OecriaTHOE MPOrpaMMHOE
obecriedeHre, He OTPaHUYECHO, OECCPOTHO)

e WinDjView — mporpamma s npocmotrpa ¢aitnoB B ¢dopmare DJV u DjVu (cBoGonHoe
porpaMMHOe o0ecIiedeHre, He OTpaHuIeHO, OECCPOUHO)

e Foxit Reader — mnpukinagHoe mporpaMMHOE OOECTICUCHHME JIsi MPOCMOTPaA AJICKTPOHHBIX
nokymMeHToB B cranaapte PDF (GecrutatHoe mporpammHoe obecriedeHue, He OrpaHHuEHO,
0OeccpovHO)



5. IEPEYEHb OCHOBHOM " LZ{OHOJIHI/ITEJII)HOI?'I YUEBHOM JIUTEPATYPBI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUITIMHBI

5.1. OcHoBHasi UuTEpaTypa

1. @upcos, Anekcanap Bukroposry. ®usuka 11 podeccrii U CeMATLHOCTEH TEXHUYECKOTO U
€CTECTBCHHOTO-HAYYHOrO TpOomied : Yy4eOHMK JUIi WCIONB30BaHHMS B y4eOHOM Ipoliecce
obpazoBarenpHbIX yupexaenuit CI10 Ha 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHMs C TIOYYEHHEM CPEHETO
obmero obpazoBanus / A. B. ®upcos ; mox penakimeit T. Y. TpodgumoBoii. - 4-e u3., crep. - Mockea :
Axanemust, 2019. - 350 c. : wn., Tabn. - (IlpodeccnonansHoe oOpasoBanre. OOIIE00pa30BaTEIIBLHEIC
muciuiaHbl). - ISBN 978-5-4468-7892-5

2. Tpodpumona, Taucus VBanopHa. dusnka uisd MPoPecCHii M CHEUATBHOCTEH TEXHHYECKOTO M
€CTECTBEHHO-HAYYHOTO Mpoduieid : COOpHUK 3a/1a4 : y4eOHOE IMOCOOME ISl HCIIONb30BAHMS B YIeOHOM
nporiecce oopazoparenbHbIX opranusaimii CITO Ha 6a3e 0CHOBHOTO 0011Iero 00pa3oBaHus € MOTy4YeHUEM
cpemrero obrrero oopasosanws / T. Y. Tpodumosa, A. B. @upcos. - 2-e w31, crep. - Mocksa : AkaieMus,
2018. - 286 c. : un. - (IIpodeccuonansHoe oOpazoBanue. OOIIE00pa3oBaTENbHbIe AUCHUILIUHGI). - [SBN
978-5-4468-6583-3

3. KpaBuenko, H. 0. ®wusuka : yueOHUK ¥ MPAKTHKYM JJIsI CPETHETO MPOQECCHOHATBLHOTO
obpazoBanus / H. FO. KpaBuenko. — MockBa : W3parensctBo FOpaiit, 2023. — 300c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-01418-1. — Tekct : 3meKTpOHHBINA //
O6pazoBarenbHas maatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512690

4. Kanamnukos, H. 1. ®usnka : yueOHUK U NPAaKTUKYM JUISL CPeTHETO NMPOo(hecCHOHAIBHOTO
obpazoBanus / H. I1. Kanamnukos, C. E. MypaBseB. — 2-¢ u3f., nepepad. u gomn. — Mockaa :
WznarensctBo FOpaiit, 2023. — 496 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-16205-9. — Tekct : anextpoHHbt // OOpa3zoBarenvHas Tuiatrgopma FOpaiiT [calT]. —
URL: https://urait.ru/bcode/530614

5.2 JonojHuTEIbHAA TUTEPATYpa

Tpodumona, T. 1I. PykoBoacTBO K pelIeHHIo 3a7a4 o ¢puU3uKe : yuebHoe nocodue i CpeTHero
npodeccuonansHoro obpazosanusi/ T. WM. Tpodpumosa. — 3-e u3a., ucop. u gon. — Mocksa :
WznarensctBo FOpaiit, 2023. — 265 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-15474-0. — Texkct : anmekTpoHHbIN // OOpa3oBarenbHas miargopma IOpaiit [caliT]. —
URL: https://urait.ru/bcode/511597

5.3 Ilepuoamyeckue M3IaHUS

1. Becthuk Mockosckoro yHuBepcutera. Cepus 03. dusuka. Actponomusa. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. IlepeueHb pecypcoB HH(POPMANMOHHO-TEICKOMMYHUKANMOHHOH ceTH «MHTepHET»,
HCOﬁXO)Il/IMI)IX AJIsA OCBOCHMSA JUCHUIIJIMHBI

DJIeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC)

1. O6pasosatenbhas miardopma «KFOPAWT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAUH» http://www.biblioclub.ru/
3. ODBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com



https://urait.ru/bcode/512690
https://urait.ru/bcode/530614
https://urait.ru/bcode/511597
https://dlib.eastview.com/browse/publication/9085
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/

5. OBC «JIAHb» https://e.lanbook.com
IpodeccnonanbHbie 0a3bl JAHHBIX

1. BupryanbHpli uuTanbHBIM 3an1  Poccuiickoit rocymapctBenHor OuGmmoreku  (PI'b)
https://ldiss.rsl.ru/;

2. Hayunas snexrponnas oubaunorexka eLIBRARY.RU (HOb) http://www.elibrary.ru/;

3. HaumonanbHast anekTpoHHast oubmuorexa https://rusneb.ru/;

4. Tlpesuaentckas 6ubnuoreka um. b.H. Enbuinna https://www.prlib.ru/;

5. Yausepcurerckas napopmarnuonnas cucrema POCCUS (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlekropuym TB" - Bugeonekuu Beaymux JjekTopoB Poccuu http://www.lektorium.tv/

NudopmannoHHble cIPABOYHbIE CHCTEMBI

1. Koncynprant Ilmioc - cmpaBo4Has mpaBoBas cucTeMa (JOCTYH IO JIOKQIBHOM CeTH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypchl CBO6OI[HOFO J0CTyI1ia

1. KubepJlenunka http://cyberleninka.ru/

2. MunucTepcTBO HAayKHU u BBICIIIETO 00pa3zoBaHus Poccuiickoi ®denepauun
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo npocsemenus Poccuiickoii @enepannu: opunuansHbiii caiit. — Mocksa. — URL:
https://edu.gov.ru/

4. ®enepanbubiii noptan "Poccuiickoe obpazosanue” http://www.edu.ru/;

5. Enunas komnekius nudpoBeIX o0pazoBaTeabHbIX pecypcos http://school-collection.edu.ru/ .

6. IIpoext I"'ocyaapcTBEHHOro HHCTUTYTa pycckoro s3bika uMeHu A.C. ITymkuna "OOpa3oBanue
Ha pycckoM" https://pushkininstitute.ru/;

7. CnpaBouHO-uH(pOopMaMoHHbIHM mopTan "Pycckuii s3b1K" http://gramota.ru/;

8. Ciy06a TeMaTuuecKiX TOJKOBBIX cioBapeit http:// www.glossary.ru/;

9. CnoBapu u >HIMKIONEANnH http://dic.academic.ru/;

10.06pazoBarenbHblil mopTan "Yuebda" http://www.ucheba.com/.

CoOcTBeHHbBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbie pecypesl Kyol'y

1. DnextponnsbIii katanor Hayunoii 6ubauorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubimoreka TpynoB yueHslx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpsITas cpeaa MoIyJIbHOTO AUHaAMHUUecKkoro oOyuenust Kyol'y

https://openedu.kubsu.ru/

4. baza yueOHBIX IJIaHOB, Y4€OHO-METOAMYECKMX KOMILJIEKCOB, MyOIUKaIUil 1 KOH(pepeHInH
http://infoneeds.kubsu.ru/

6. METOAUYECKHUE YKA3AHUA IS OBYYAIOIIUXCA IO OCBOEHHUIO
JNCIHUIIVIMHbI

3a0roM ycremHoro OCBOeHUs yueOHoro Kypca « Pu3nkay siBISIE€TCS MOCEIIEHUE JIEKIIMOHHBIX
U IIPAKTUYECKUX 3aHATHH (JJa0opaTOpHBIX padoT), TaK KaK MPOITyCK OJJHOTO, @ TeM 00Jiee HECKOIbKUX
3aHATUI MOXET OCJIO0XKHUTh OCBOEHHME Pa3lesIOB Kypca. Ydaruecs Ui MOJHOLIEHHOTO OCBOEHHS
JIOJKHBI COCTABIIATH KOHCIIEKTHI KaK IPY MPOCIYLIIMBAHUH €r0 TEOPETUYECKON (JIEKLIMOHHOM ) 4acTH,
TaKk U IpU MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenaTenbHO, 4TOOBI KOHCHEKTHI JEKIMHA U
CEMHHApPOB 3aIIMCBIBAJIUCH B JIOTUYECKOM MOCIIEI0BATEIbHOCTH U3YYEHHs Kypca U COJEp/KaliCh B


https://e.lanbook.com/
https://ldiss.rsl.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://www.prlib.ru/
http://uisrussia.msu.ru/
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http://infoneeds.kubsu.ru/

OJIHOH TeTpaau. ITo obecrieyuT HoJiee MOJHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHITHSAM, TaK
U CECCUOHHOMY KOHTPOJIIO 3HaHUM.

B xonme nexmmii mperogaBaTellb M3NAraeT M Pa3bACHSIET OCHOBHBIC, HamOoJiee CIIOKHBIC
IOHATUS TEMbI, a TAKXKE CBS3aHHbIE C HEW TEOpPETHYECKHE M IPaKTUYECKHE MpOoOJIeMBbl, IaeT
PEKOMEHIallY HA CEMUHAPCKOE 3aHATHE U YKA3aHUS HA CAMOCTOSATEIbHYIO padoTy.

[TpakTnyeckue 3aHaTus (JabopaTopHble pabOThI) 3aBEPILAIOT U3yUYEHUE HAUOO0JIEE BaYKHBIX TEM
yueOHOM TUCIUIUIMHBI U CITY>KaT JUIA 3aKpEIUICHUs] U3YYEHHOT0 MaTepHaa.

JunakTruyeckue ey MpakTUIeCKUX 3aHATUI (JTabopaTopHBIX PaboT):

- yriyOseHue, cucTeMaTu3aus 1 3aKperyieHue 3HaHU, IPEBPALLEHUE UX B YOSKICHUS;

- IPOBEPKA 3HAHUIA;

- IPUBUTHE YMEHHUI U HABBIKOB CAMOCTOSATEIBHOM pabOThl ¢ y4eOHUKOM, CTaTheH U Tp.;

- pa3BUTHE KYyJBTYpbl pedd, (JOPMHPOBAHNE YMEHMsI apryMEHTHPOBAHO OTCTaUBaThb CBOK TOUYKY
3peHusi, OTBeYasi Ha BOIPOCHI JPYIUX CTYJEHTOB U IPEIOAaBaTes;

- YMEHHUE CIylaTh APYruX, 3a7aBaTh BONPOCHL.

B 3aBucHMOCTH OT CTENEHM AKTUBU3ALUMU MHEMHUYECKON WJIM MBICIUTEIBHON NEATEIbHOCTU
CTYACHTOB (DOPMBI OpPraHNU3aALUU CEMUHAPCKUX 3aHATUI MOXKHO pa3/eiuTh Ha JBa TUIA!

1) penpo{yKTUBHBIN U 2) TPOAYKTUBHBIM.

PenpoyKTUBHBIM TUII OpraHU3alUU 3aHATHUS IPEANOJAraeT, MpekIe BCEro, akTUBU3ALNIO
MHEMHMYECKUX CIIOCOOHOCTEH CTyJeHTOB. OHU JIOJKHBI 3alIOMHHUTh U NE€PECKA3aTh OINpeleIeHHbIN
y4eOHBIIi MaTepuall Ha OCHOBE Marepuana JEKIMA WIH Yy4eOHHKOB. [IpOAYKTHBHBIA THIT
OpraHU3alMK 3aHATHUS MPEAINOIaraeT aKTUBU3ALUIO MBICIUTENbHBIX CIIOCOOHOCTEH cTyIeHTOB. OHU
JOJDKHBI CPAaBHUTH, TPOAHATTU3UPOBATH, 0000IINTE, KPUTHUECKHU OLCHHUTH, CIICNIaTh YMO3AaKIIIOUCHHE
Ha OCHOBE YCJIBIIIAHHOIO WX MPOYUTAHHOTO MaTepuaa.

Bun (popma) mpakTrueckux 3aHATHIA (J1aOOpaTOPHBIX padoT) OMpEneNseTcs: colep:KaHneM
TE€Mbl, YPOBHEM MOJATOTOBKHM CTYJIEHTOB [JaHHOH TpyIIbl, HampaBleHHEM M TNpoduieM Hux
MOJATOTOBKH, HEOOXOJMMOCTBIO YBSI3aTh IpenoJaBaHUE YyuyeOHOW IUCHUIUIMHBI C JAPYyTUMHU
JMCLUIUIMHAMH, W3y4YaeMbIMH CTyJeHTaMHu. Buj cemuHapa mpusBaH crnocoOCTBOBaTh Hambosee
MIOJIHOMY DACKpBITHIO COJEP)KAaHUS U CTPYKTYpbl OOCYyXJAaeMOl Ha HEM TeMbl, 00eCledHTb
HauOOJIBIIYI0 aKTUBHOCTh CTYJICHTOB, pEIlIEHHE [T03HABATEIbHBIX M BOCIUTATENIbHBIX 3a/1a4.

Haubonee pacnipoctpaneHHON (HOpMON MTPAKTUUECKHUX 3aHITHIH 10 (HU3UKE SBIACTCS PEIICHUE
pacueTHbIX 3a7a4. Tak Kak 3To OAMH U3 IPUEMOB 00YUYEHHUS, TOCPEICTBOM KOTOPOTO 00eCIIeunBaeTCs
Oosee TIIyOOKOE W TOJHOE YCBOGHHE Y4YeOHOro Marepuaia Mo JUCIHUIUIMHE, TO OH 3aHUMAaeT B
¢usnyeckoM 00pa30BaHUU BaKHOE MeCTO. YTOOBI KAaueCTBEHHOTO OCBOUTH MpPEIMET, M3y4YEeHUE
TEOPETUYECKOr0 MaTepHaa J0JKHO COUETAThCS C CHCTEMAaTHYECKUM PEIIEHUEM pa3INvHbIX 3a/]1a4.

JlaHHBII Kypc pa3BUBAET y y4alllUXCsl YMEHUE PEIIaTh TEOPETUUECKUE U PACUETHBIE 3a7a4H, a
TaKke OO0IIMe HWHTEIJIeKTyaJbHble YMEHHS W HaBBIKM — aHAJIM3UPOBaTh, KOHKPETU3UPOBATH,
0000111aTh, TPUMEHSATH IPUEMbI CPABHEHUSI.

Pemenue 3amad criocoOCTBYET OCO3HAHHMIO yUYalTUMHUCS CBOEH COOCTBEHHOW NEATEIbHOCTH,
o0ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTD, (POPMUPYET YMEHUS PUMEHSTD MOJIy4YeHHbIE
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 3a/IaHUSAX. Y CTYJIEHTOB TaK)K€ BOCIUTHIBAETCS TPYAOIIO0HE,
LIEJI€YCTPEMIIEHHOCTh, Pa3BUBAETCSI YyBCTBO OTBETCTBEHHOCTH, YNOPCTBO M HACTOMYMBOCTH B
JOCTHKEHUH TOCTaBJIEHHOW 1enu. B mporecce pemeHus 3aiay pean3yroTcsl MEXIpPeIMETHbIE
CBSI3U, YTO MO3BOJISIET YYalIMMCS IOJIy4aTh IEJIOCTHOE MPEJCTaBlIeHHEe 00 OKPYKAIOIIEM MHUpPE C
LETBI0 MCIIOJIB30BAaHUS €r0 B JajdbHEHIIEN XKn3HU. VIHTerpamus ¢ TeMu NpeaMeTaMu, KOTOpBIE
KaXyTCsl CTYJEHTaM JIOCTaTOYHO INPUBJIEKATEIbHBIMY, TO3BOJISET YCIEIIHO MOBBINIATh UHTEPEC K
(GU3MKYM U pa3BUBaTh MOTHUBAIMIO €€ M3ydeHus. VIHTerpupoBaHue ¢ MPUKIaJIHBIMU JUCIUILIHHAMUI
pacKpbIBaeT BO3MOXKHOCTH MIPAKTUYECKOTO IPUMEHEHUS TPUOOPETAeMbIX 3HAHUM.

CamocrositennbHass  paboTa  y4yammxcs — sBISETCS  BakHeumed  ¢opmoil  ydeOHO-
MO3HABATENBHOTO TMporecca. Llenb 3amaHuil UIs CaMOCTOATENBHOW pPabOThI — 3aKPENuTh H
paclIMpUTh 3HAHMS, YMEHHs, HaBBIKM, IPUOOPETEHHBIE B PE3YyJbTATE€ W3YYEHUS IUCLUIUIMHBL,
OBJI/IETh YMEHHMEM MHCIIOJIb30BaTh MOJYYCHHbIE 3HAHHMS B TPAKTHYECKOW paboTe; IMOIyYUTh
NEPBUYHBIE HABBIKU MPO(YECCHOHAIBHON JESITEIbHOCTH.



3amanus UIsl CaMOCTOSITENIbHOM PaOOTHI BEIOTHSIOTCS B TUCHbMEHHOM BHJIE BO BHEAYIUTOPHOE
Bpemsi. Pabora nomkHa HOCUTH TBOPUECKHI XapakTep, IPU €€ OLIEHKE MperojaBareib B MEPBYIO
oyepesb OICHUBAET 00OCHOBAHHOCTb U OPUTMHAIBHOCTD BBHIBOJOB. B mHCbMEHHOM paboTe Mo Teme
3a/laHusl y4yalluiics JOJDKEH IOJHO W BCECTOPOHHE PACCMOTPETh BCE AaCMEKThl TEMbI, UYETKO
copMyIMpOBaTh U apryMEHTHPOBATh CBOIO IMMO3UIMIO MO HCCIEIyeMbIM BorpocaMm. Bribop
KOHKPETHOTO 3aJlaHusl JJIsl CaMOCTOATEIbHOW pPaldOThl MPOBOJIUT TMPENoaaBareib, BEIyIIUN
IIPAKTUYECKUE 3aHATHUSI B COOTBETCTBUU C MIEPEYHEM, YKA3aHHBIM B IIJIJaHAX MPAKTUYECKUX 3aHATUH.

Obwue npasuna bInOIHEHUS NUCbMEHHBIX pabom

Ha nepBoM 3aHSTHHM CTYIEHTHI JOJDKHBI OBITH MPOUH(DOPMHPOBAHBI O HEOOXOAMMOCTHU
COOJIIOJICHUST HOPM aKaJIeMHUYECKOW 3TUKM M aBTOPCKUX MpaB B Xxonae oOydeHus. B wactHoCTH,
MIPEIOCTABIIAIOTCS CBEICHUS:

- ob1mast nHpopmalus 00 aBTOPCKUX MpaBax;

— MpaBujIa IUTUPOBAHMUS;

— npaBuiIa OPOPMIICHHSI CCHUIOK;

Bce umeronyecst B TEKCT€ CHOCKH TIATENBHO BBIBEPSIOTCS U CHAOXKAIOTCS «aipecamm.

Henomyctumo BKJIIOYATh B CBOIO padOTy BBIAEPKKH U3 pabOT APYTrUX aBTOPOB 0€3 yKazaHUs
Ha 3TO, EPECKa3bIBaTh YyXKYI0 paboTy OJIM3KO K TEKCTy 0e3 OTCBUIKH K HEH, NCIOJIb30BATh UYyKHE
uaen 6e3 ykasaHus IepBOUCTOUYHUKOB (3TO KacaeTcs u mHbopMaiuu, HaiiienHoi B uTepuere). Bee
Clly4au IjIaruaTa JI0JKHbI ObITh HCKITIOUYEHBI.

Cnucok HCMONb30BAaHHON JUTEPATyphl JOHKEH BKIOYATh BCE HMCTOYHHUKHM WH(pOpMaluH,
M3yYeHHBIE W TpopaboTaHHBIC CTYIACHTOM B TIPOILIECCE BBIIOJIHEHUS PAaOOTHI, W JOIDKEH OBITh
cocraBieH B coorBercTBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduyeckas ccpuika. OOmue
TpeOOBAHUS U TIPABHUIIAY.

Wzydyenne oOmieoOpazoBarenbHOM  y4eOHOM — auctmmuiiuHbel  «DPusnka»  3aBepluaeTcs
MoABEJCHUEM HUTOTOB B (QopMe auddepeHIIMpOBaHHOTO 3adeTa B paMKaX MPOMEXYTOUHOM
arrectauuu cTyAeHTtoB B mpouecce ocBoeHus OIIOII CIIO ¢ momyueHHeM CpeaHero oOIIero
obpazoanus (IITICC3).



7 OIIEHOYHBIE CPEACTBA IS KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kpurepumn OueHKH 3HAHU I

Orenka

O000111eHHas OlIEHKA KOMIIETEHIIUN

basn (2-5 Ga/uIoB)
OOyyaromuiicss He OBJIaJIeN OICHUBACMON KOMIICTCHIIUEH, HE PaCKPhIBACT
CYIIHOCTb MOCTaBJICHHOW MpobneMbl. He yMeeT mpuMeHsTh TEOpETHUECKIE
«HeynoBnerBopu | 2 Oanna| 3HaHUS B PEIIEHHM MPAaKTUYeCKOH curyanuu. Jlomyckaer OIIMOKH B
-TEJILHOY - MPUHUMAaEeMOM pCIIEHUH, B pa0dOTe ¢ HOPMATHBHBIMH JOKYMCHTaMH,
HYJICBOU YPOBEHb HEyBEepEeHHO 00OCHOBBIBAET OyUeHHBIE PE3YIbTAThl. MaTepuan u3iaraeTcst
HEJOTMYHO, OECCUCTEMHO, HEJIOCTATOYHO TPAaMOTHO.
OO6yuaromuiicst ocBoms 60-69% oneHnBaeMOl KOMIETEHIUH, MTOKa3bIBAET
VIOBJICTBOPUTCIBHBIE 3HAHUS OCHOBHBIX  BOIPOCOB  MPOrPaMMHOTO
«YmoBnerBopurein| 3 Oaia| MaTepuana, yMEHHs aHAJIU3UPOBaTh, JENaTh BBIBOABI B  YCIOBHSAX
BHO» - TOPOTrOBBIN KOHKPETHOM CUTYallMOHHOM 3amaud. I3maraer pemenne mpoOiaemMbl
YpOBEHB HEJ0CTAaTOYHO TIOJIHO, HETIOCIEA0BATEIIBHO, IOy CKAeT HETOYHOCTH.
3arpynHsaeTcs T0Ka3aTeIbHO 00OCHOBBIBATh CBOU CYKICHHS.
O6yuaromuiicss ocBomn 70-89% oueHMBaeMOW KOMIIETCHLIUH, YyMeEeT
MPUHUMATH TEOPETUYCCKUE 3HAHUS U TMOJNYYCHHBIM MPAKTHYCCKUN OMBIT B
«Xopormioy - 4 Gaal pemeHny NPaKTHYECKOH CHTyaruu. YMeno paboTaeT ¢ HOPMATHBHBIMH
0a30BbIl YPOBCHb JIOKYMEHTaMH. YMEeT apryMEHTHPOBaTh CBOM BBHIBOJBI M IPUHUMATh
CaMOCTOSITEIbHBIC PEIICHHs, HO JIOMYCKAET OTACIbHbIC HETOYHOCTH, KaK IO
COJICPYKaHUIO, TaK
Y TI0 YMCHHIO, HABBIKAM Pa0OTHI C TOCTABICHHOM BOIIPOCOM.
OOyuaromuiicss ocBomn 90-100% olleHHBaeMOW KOMITETCHIIMH, yMEET
CBS3bIBATH TECOPHIO C MPAKTUKOW, MPUMEHATh MOJTYYCHHBIN MPaKTHYCCKUI
«OTiuHOY - 5 OMBIT, aHAJIM3UPOBATh, JEJATh BBIBOIBI, MPUHUMATH CAMOCTOSTEILHBIC
TIPOJBUHY THIH 6aiuios pelleHrsT B KOHKPETHOW CHTYyalliH, BBICKAa3blBaThb M OOOCHOBHIBATH CBOM
YPOBEHb CyXkneHus. JleMOHCTpupyeT yMeHHEe BecTH Oecelbl, KOHCYJIBTHPOBAThH

TpaxaaH, BBIXOAWUTH U3 KOH(l)J'II/IKTHI)IX CHTyaHHﬁ. BnaneeT HaBbIKaMU
paboThHl ¢ peleHneM 3ajad, IpUMepoB. Brajeer MUCHMEHHOW W YCTHOM
KOMMYHUKAIUEH, TOTHYECKUM U3JI0KEHUEM OTBETA.

7.2. OneHo4HbIe CPeACTBA LIS IPOBECHUS TEKYLIeH aTTeCTaAluu
B nannom pa3znesne npuBoasATcs: 00pa3ubl OEHOYHBIX cpeacTB. [10IHbIH KOMILIEKT
OLICHOYHBIX CPeACTB NPUBOAUTCH B DOH/IE OLIEHOYHBIX CPEACTB.

Texyumuit KOHTPOJIb MPOBOAUTCS B (popme:

- (ppoHTANBHBIN OMPOC

- UHAMBHUYJIbHBIM YCTHBINA OIPOC

- MUCbMEHHBIN KOHTPOJIb

- TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuamy
- mpakTu4eckas (maboparopHas) padbora

- 3aI11Ta BBIIIOJIHCHHOIO 3aJaHus.




7.2.1 IlpuMepHbIe TECTOBbIE 3aIaHUS /IJIsl IPOBEeHUS TeKYIIel aTTecTAllUN:

Cuny, ¢ komopoti 6ce mena npuma2u8aOmcs opye K 0pyey, Hazvl8aom:

0 A) cuioi TpeHus:

[ b) cunoit ynpyrocru;

[ B) rpaBuTanuonHo# crioi

Cuna scemuprnozo msacomenust y8eiuuumcs 8 2 pasa, eciu:

O A) Maccy KaxI0ro U3 B3aMMOJICHCTBYIOIIMX TeJl YBEJIHUYUTD B 2 pa3a;
0 b) Maccy kaxxoro u3 B3auMOACHCTBYIOUIUX TEJl YMEHBIIUTH B 2 pa3a;
0 B) maccy onHOrO M3 TEN yBENMUUTH B 2 pasa.

I pasumayuonuas nocmosHHas 8 3aKOHe 8CEMUPHO20 MA2OMEHUSL 0003HAUAEMCSL U YUCTIEHHO PABHA
0 A) g=9,8 m/c?

0 b) G=6,67-10 TH - m%/kr?

0 B) K=400 H/m

Cuna ecemuprnozo mazomenus ymenvuwumes 6 100 pas, ecnu:

0 A) Tena cOnu3uth Ha 100 MeTpoB;
O b) Tena ynanuts Ha 100 MeTpoB;
0 B) paccrosinue mexay Tenamu yBenuduTh B 10 pas.

7.2.2 IlpuMepHbIe BONPOCHI JIs1 YCTHOI'O ONPoca (KOHTPOJIbHBIX padoT)

7151 IPOBe/IeHUs] TeKyIIeil aTTecTaluu:

MexaHuka — 3T0 4acTh (PU3HUKH, KOTOPas U3y4aeT 3aKOHOMEPHOCTH MEXaHUUECKOTO ABMKEHUS U
MIPUYMHBI, BBI3BIBAIOIINE UIIH U3MEHSIOIINE 3TO JTBUKCHHE.

1) Mexanuueckoe 08udiceHue —

Pa3nenpl MexaHUKH: KHHEMATHKA U TUHAMUKA. Yem oHu omauyaiomes opye om opyea?

2) Mamepuanvuas mouxka —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaektopust — BooOpaxkaemasi TUHUS, COSAUHSIIONIAS TOJOKESHHSI MaTepHaAIbHOM TOUKH (Tena) B
OmKaiIre mocie[0BaTeIbHbIe MOMEHTHI BPEMEHH.

5)Ilepemewyenue —

6)Ilymo —

7)Yem onu omauyaiomes opye om opyea?

8)Ckropocmo —[? Jhopmyna

PaBHOMEpHOE MPSIMOIMHEHHOE ABIKEHHE — TBUKEHHUE, TPH KOTOPOM TEJIO TIEPEMEIIAETCS C
MTOCTOSTHHOM TTO MOJTYJTIO ¥ HAaIIPaBJICHHIO CKOPOCTHIO.

9)3aKkoH pagnomepHO20 NPAMOIUHENIHO20 O8UNCEHUSA: opmyna

10)Yckopenue —[? Jghopmyna

[IpsiMosnHEetHOE IBUKEHUE C TOCTOSIHHBIM YCKOPEHHUEM.

11)3axon pagHoyckopeHHo20 NPAMOTUHEUHO20 OBUINCEHUS: opMYLa

12)Dopmyna ckopocmu npu pagHoyCKOPEHHOM O8UNHCEHUU. hopmyna

13)3akon pasnozameodneHH020 NPAMOIUHENHO20 0BUNCEHUS: (hopmyIa

[TpumepHBIe BOMPOCHI TSI KOHTPOJISI CAMOCTOSITETTLHON paOOTHI:

14) @opmyna ckopocmu npu pagno3ameoieHHOM OBUMCEHUU. opmya

[lepuonuyeckoe IBUKEHUE — ABHYKEHHE, TIOBTOPSIOIIEECS Yepe3 paBHbIC MPOMEXKYTKH BPEMEHH.
Bunpl nepuonuyeckux ABMKEHUIN: BpallaTeIbHOE U KojiebaTeNnbHOe.

15) Yem onu omauuaromes opye om opyea?



16)Ilepuoo —

17)I1lepuoo epawenusi — pemst 00H020 0OOPOMA NO OKPYICHOCMU. POPMYId

18)Yacmoma epawenus —[? Jpopmyna

19) Huepyus —

20) Ilepswiii 3axon Horomona —
21) Bmopoii 3akon Hotomona —[? ]ghopmyna
22) Cuna — 6ekmopHas pusuveckas 6eutUna, sA8IA0Wancs mepoi ...

23)Tpemuii 3axon Hotomona —
24) Cuna msicecmu — 2pasgumayuoHHas cuia, oeticmeayiowas na meno. [? Jhopmyna

Cuna ynpyrocty — cujia, BO3HHUKAOIIAs TIPU MaJiol ieopMaIiiu pacTshkeHus (CKaThs) Tena,
HaIpaBJICHHAs MPOTUBOIOJIOKHO CMEIIEHUIO YACTHII TeJla PH JiehOopMaIinu.
25) 3axon I'yka —[? [ghopmyna

26)Cuna mpenusi —[? Jpopmyna

7.3. OueHo4HbIe CpeACTBA AJIsl NPOBeIeHHUs MMPOMEKYTOYHON ATTEeCTANNHU

HpOMe)KYTOqHaH aTTcCTaluusa

Dooma . JInyneie [Ipumepsr
aTTecliauHH 3HaHug VYMenus IpaxTiaeckui KauecTBa OLICHOYHBIX
OIBIT (BJIA/ICTH) 00yJaroIerocs CpE/CTB
Koutposns OLeHKa yMeHHUs OLieHKa HaBBIKOB OueHka Bomnpocsr:
KonTposnbHas 3HAHUA MIOHUMATh JIOTUYECKOT'O CIIOCOOHOCTH IpuIararoT
pabotra/lud- 0a30BBIX CIICLUAJIbHYIO CONOCTABJICHUS U IPaMOTHO U cA
(bepen MOJIOKEHUN | TEPMUHOJIOTHIO XapaKTEPUCTUKHU YETKO U3JIarath
IUPOBaH-
~ B o0J1acT 00BEKTOB MaTtepHual
HBIH 3a4eT
ecrecTtBo3Ha- | OLIEHKA YMEHUS OLieHKa HaBBIKOB Ouenka 3agaumn
HUS peniarhb JIOTUYECKOTO CIIOCOOHOCTH MIpUJIAraioT
TUIIOBBIC 337]a4d | MBIIUICHUS PU rPaMOTHO U cs

B 00JacTu
pohecCHOHAb-
HOM
JIEATEILHOCTH

pelieHny 3a1a4 B
obmactu
npoheccuoHab-
HOMU JIeATENbHOCTH

YEeTKO M3JIaraTh

XOJ peIICHHs

3aj1a4 B

obmactu
pohecCUoHab

HOM

JICSITEIIbHOCTH

u

apryMeHTHPO-

BaTh

pE3yIABTAThI

7.3.1. IIpumepHbIe BONPOCHI AJIs1 IPOBeIeHHUS POMEKYTOYHOM aTTecTanuu (Aud. 3a4er)

1. OCHOBHBIE BUJIbI MEXaHUYECKOTO JIBMKEeHUs. 3akoHbl HptoTOHA. 3akoH BecemupHoro

TATOTCHUS.

AN

HNuepuus. MueptHOCTh M €€ Mepa. Bec Tena. HeBecomocTs.

MareMaTHuecKuil ¥ py>KUHHBIA MasTHUK. KoneOaHus 1 BOJTHBI.
MounekynspHo-KuHeTHYecKas Teopusi. bpoyHosckoe asmxenue. Ilocrossnaas ABoraapo.
VYpasuenue Menneneesa-Knaneiipona. M3omnporecchl v ux rpapuku.

Buabsl Mmexannyeckoil HEprum. 3aKOH COXpaHEHUS SHEPTUU. 3aKOH COXPaHEHHUsI UMITYJIbCa.




10.

1.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

ArperatHpie cocTosiHus BemiecTBa. Juddys3us B pasnuunbix cpeaax. BiaxHocTs BO3ayXa.
3akon Kynona. Dnektpudeckoe mnoisie. Hampspkennocts. Cynepniozunusa mnosei. Jluauu
HaIpsKEeHHOCTH. [I0TOK HaNpsAKEHHOCTH.

Pabora cun anexrpocratnueckoro noss. Ilorennuan. CBs3b MEXIy HANpPsKEHHOCTHIO U
NOTEHLIMAJIOM. DKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH.

JlmdnekTpukn B ANEKTpocTaThyeckoMm mose. [losisspHple W HENoJspHbBIE IUAIEKTPUKHU.
[Tonsspu3zanus AMAIEKTPUKOB. DIIEKTpUUECKast UHIYKIUs. J{nanekTpuyeckas IpOHUIaeMOCTh
Y BOCIIPUUMYHUBOCTb.

[IpoBOIHUKY B 3E€KTPOCTATUUECKOM MoJe. [loTennman, Hanpsy)KeHHOCTh, INIOTHOCTh 3apsja.
OnektpoeMkocTb. KonaeHcaTopel. CoenMHEHHE KOHJIEHCATOpPOB. EMKOCTBH IIIOCKOTO
KOHJIEHCATOpa. DIIEKTPUUYECKOE M0JIE B KOHJIEHCATOPE.

DHeprus CUCTEMBI 3apsA0B. DHEPrus 3apsKEHHOr0 KOHAEHCATOpa. DHEPIHsl JIEKTPHUUYECKOIO
noJist

[TocrosiHubI  3nekTpuueckuid Tok. 3akoH Owma. Comnporusnenue. CoequHeHMe
conpotusiieHul. 3akoH J[xoyinsa-Jlenna.

DNeKTpoABMKYIIas cwia. 3akoH Oma uist 3aMKHYTOU 11enu. [lone3nas u mojgHas MOUTHOCTb.
KII/] nucrounuka Toka.

BzaumoperictBue TokoB. MaruuTHoOe nojie. MarHuTHas MHAYKIUA.

Cuia Amnepa. Cuna JlopeHnua.

HevictBue monst Ha Tok. Cuna Amrepa. Teopema o nupkymsiiuu MarHuTHoro mojst. Ilone
IPSIMOIO U KPYTroBOrOo TOKOB. MarHUTHBIM MOMEHT KOHTYpPa C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTUIlbl B OJHOPOJTHOM MarHUTHOM TIOJIE.

OnexkTpoMarHuTHas MHAyKOus. 3akoH Papanes. Bs3aumnas wnaykumsa. CaMOMHIYKIMSL.
Koadduuuentsr B3auMHOM uHAYKIMH. MHIYKTUBHOCTb. WHIYKTHBHOCTH COJIGHOM[A.
Tpanchopmarop. DHeprus MarHUTHOTO MOJIS.

IIepemeHHBIH 35IeKTpUUYECKU TOK. IHIYKTUBHOE, EMKOCTHOE Y PEaKTUBHOE CONPOTUBIICHUSI.
Bekropnas auarpamma HanpspbkeHuid. [lonHoe conporuBienne. Pe3oHaHc HanpshKeHUM.
MontHoCTh B €N NEPEMEHHOTO TOKA. [[eHCTBYIOIMNE TOK U HAIIPSIKEHUE.

3aKoHbI reoMeTpuuecKkoi onTuku. Buasl muH3. [locTpoenne n3o00paxeHust B TOHKOW JIMH3€E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTEINIBbHBIN MOKa3aTeau MpeIoMIIeHHUS.

®opmyia yBenuueHus TUH3bL. Ontudeckas cuia JInH3bl. opMyia TOHKOW JTUH3BI.

I'na3 u ero crpoenue. bau3opykocTs U AaTbHO30PKOCTh. Abepparuu

Hucnepcus. Judpakuus. Uatepdepennus. [lonspuzanus.

KopmyckynsipHo-BOTHOBOM Ayanusm.

CriennanpHast TeOpHsl OTHOCUTEIbHOCTH DHIITeiHA. [IpeoOpazoBanus Jlopenua.

Mogens atoma Tomcona. Mogens atoma Pesepdopna. OTkpbiTHE pajlOaKTHUBHOCTH.
N3otonsl. DoTodPdexT.

ConHeuHas cucreMa: IUIAHETHI 3€MHOW TPYMNIbI, MJIAHETHI-TUTAHTBI, CIIyTHUKH, METEOPHI,
METEOPUTHI, acTepouipl. Cucrema 3emis-JlyHa.

["amakTiKH, BUIIBI TAJTAKTUK. 3BE3/IbI, KIIACCH(UKAIIHS 3BE3]I.

Teneckonsr u o6ceparopun, MKC.

Teopuu npoucxoxaeHus Beenennoil. OBomonns BeeneHHOM.



7.3.2. IIpumepHble 3a1a44 1JI POBeEAEHUs IPOMEKYTOUHOM aTTecTauuu (nud. 3a4yer)

Yactb 1. (Boibepume gepuwlii gapuanm omeema)

1 IlIpu dpotoaddexre paboTa BEIX0Ia AIEKTPOHOB U3 METAILIA 3aBUCUT OT
A. 4acTOThI IAJAIOIIETO CBETA

b. MHTEeHCUBHOCTH I1aJIaOILETO CBETA

B. XxuMHuueckol pupoibl METAILIIOB

I'. KHHETHYECKON SHEPTUU BBIPHIBAEMBIX JJIEKTPOHOB

2. Ha pucynke 2.01 noka3zan rpaduk 3aBUCUMOCTH CKOPOCTH IBUKCHUS A ajc puc 2.0t

Tena OT BpeMeHH. Kakol M3 NpeoKeHHBIX TPaQUKOB BBIPAXKAET IPapuK 2o
YCKOPCHHA 3TOI'O Tena?
Ao afe? Ao afe? a, afe? Ao anfic?
) 3 ) ) wi
Tz 3 ﬁ'; (T R R — P...; Tz 3 a,.;
5 .5 -5 -5 -
A. B. B. T. i

3. 3 moab Bojiopoja HaxoaatTces B cocyne npu temnepatype T. KakoBa Temneparypa 3 mMoib
a30Ta B COCYy/I€ TOT'0 ke 0ObeMa U IpH TOM ke aBieHun? (Boropoa v a30T cuuTath Hi€albHbBIMU
ra3zamu)

A.28T; b.14T, B.2T; TI.T T

4. Ha rpaduke (cM. pHUCYHOK) TMpeICTaBIECHO
U3MEHEHHEe TeMmiieparypbl T BellecTBa C TEUYEHUEM
BpeMeHU t. B Ha4danbHBII MOMEHT BpeMEHHW BemiecTBo 1
HaXOAWJIOCh B KPHUCTAUIMYECKOM cocTosiHuU. Kakas u3
TOYEK COOTBETCTBYET OKOHYAHHUIO MPOIIecca IIaBIeHus?

A. 5 b6, B3 TI.7.

5. Ha pucynke 1.02 uzoOpaxeHa 3aBUCUMOCTh aMILIUTYIbI
YCTaHOBUBIIIHUXCS KoneOanuii MasTHUKA oT JaCTOTEI
BBIHYXKJAloIIe Ccuibl (pe3oHaHCHas KpuBas). OTHoOIIEHHE
aMIUTUTYIBl  YCTAHOBUBIIUXCS ~ KOJIeOAHWW  MasTHHKAa  Ha
PE30HAHCHOM 4acTOTe K aMIUIUTYyAe Konlebanuii Ha yactote 1,5 'l
pPaBHO

A.2; b.10; B.4; T.5.

6 Ha pucynke 1.03 n300pakeH mpOBOJIOYHBIN BUTOK, 10 KOTOPOMY TE€UET IIEKTPUUECKUHN TOK B
HaIpaBJIEHUH, YKa3aHHOM CTpeJIKo. BUTOK pacmnosyiokeH B rOpu30HTAIBHON MJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP MHAYKIIMU MArHUTHOTO IIOJIA TOKA HAIIPaBJICH

A. BEpTHKAIBHO BBEPX T

b. rOpru30HTAIBHO BIEBO <—;
B. ropusoHTaIBHO BIIPAaBO —>;
I'. BepTHKAILHO BHU3 . puc. 1.03

7 Ha pucynke 2.03 u300pakeH MPOBOJOYHBIA BUTOK, IO KOTOPOMY TEYET SJICKTPHUUSCKUN
TOK B HaNpPaBJICHUHU, YKA3aHHOM CTPEJIKOM. BUTOK pacnosnokeH B TOPU30HTAIBHOM TJIOCKOCTH. B
LEHTPE BUTKA BEKTOP UHIYKIIMM MATHUTHOTO TOJISI TOKA HAMPaBIICH

A. TOPU30HTAIBHO BIIPABO —;

b. ropu30HTAIBHO BJIEBO <—;

B. BepTuKanbHO BHU3 l.




I'. BepTHKAILHO BBEpX 1; puc. 2.03

8 VYrous nageHus cBeTa Ha TOPU3OHTAIBHO PACIOIOKEHHOE MJIOCKOE
sepkasio paBeH 30°. Kakum OyneT yroa majaeHus CBETOBOTO Jiyda OT
HENOJIBUKHOIO HMCTOYHUKA, €CJIM NOBEpHYTh 3epkayio Ha 10° Tak, Kak
MOKAa3aHO Ha PUCYHKe?

A. 20% B.30% B.40°% TI.60°.

9 VYron majneHust cBeTa Ha TOPU3OHTAJIBHO PACIOJIOKEHHOE IUIOCKOE 3EPKaJo pasen 30°.
Kakum Oyzer yron Mexay MNagaloUdM M OTPaKEHHBIM JIydaMH, €CJIH
NOBEPHYTH 3epkasio Ha 10° Tak, Kak IOKa3aHO HAa pPUCYHKE?

A. 80% B.60°% B.40°% T.20°.

10 [TopsakoBbIii HOMEp afOMUHUsA B TaOsmie MeHaeneeBa 13, a
MaccoBO€ YUCIO paBHO 27. CKOJBKO 3JIEKTPOHOB BPAIIAIOTCSl BOKPYT sAJipa aTOMa aTlOMUHUS?
A.27; B.13; B.40; T.14.

11 B crexistHHOM TpyOKe JBUTAIOTCS 3JIEKTPOHBI. B CTOPOHY OTKIOHUTH UX MOXET. ..
A. TOJBKO AJIEKTPUYECKOE MOJIe

b. TONBKO MarHUTHOE I0JIE

B. TOIBKO COBMECTHOE NEUCTBUE DIIEKTPUYECKOTO U MATHUTHBIX I1OJIEN

I'. KaK 2neKTpUYecKoe, TaK U MarHUTHOE I10J1€

12 ®oTodaddekr - 3TO SBICHHE B3aWMOJICHCTBUS CBETa C BEIIECTBOM, IIPH KOTOPOM
MIPOUCXOAUT

A. BBIpbIBaHUE aTOMOB

b. BbIppIBaHUE 3JIEKTPOHOB

B. moromenne aToMoB

I'. moriomiene MOHOB

13. IlopsakoBeiii HoMep ¢Topa B Tabnuue MengeneeBa 9, a maccoBoe uncino paBHo 19. Ckonbko
9JIEKTPOHOB BpaIlaeTCsl BOKPYT siipa aTroMa (ropa?

A.19; b.10; B.9; T.28.

14. Mopensb atoma Pesepdopaa onuceiBaeT aToM Kax. ..

. OMHOPOTHOE DIEKTPUYECKN HEUTPAIBHOE TEJIO OYEHb MAJIEHBKOIO pa3Mepa

. IIap U3 TPOTOHOB, OKPYKEHHBIN CIOEM JIEKTPOHOB

. CIJIOIIHOM OJTHOPOJIHBIN MOJIOKUTEBHBIN IIAp C BKPAIJICHUSAMHU JIEKTPOHOB

. TIOJIO’KUTEIIBHO 3apsHKEHHOE MAJIOE SIAPO, BOKPYT KOTOPOTO JIBHIKYTCS AJIEKTPOHBI

=W T

40
15. Snpo atoma 15 AT comepxur
A. 18 mporoHos u 40 HEUTPOHOB
b. 18 mpoToHOB 1 22 HEWTpPOHA
B. 40 mporoHoB 1 22 HEWTpPOHA
I'. 40 npoToHOB U 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE JMANa30Ha MIKAJIBI AJIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO
cTON0IIa TaOJIMIIBI C UX CBOMCTBAMU B MPABOM CTOJIOIE
A. u3nyuenue (cBoiicTBa) 1) HamMmeHBITIA dYacTOTa BOJHBI U3
MePEUMCIICHHBIX
b. ynbTpaduonerosoe 2) obnamaeT HAUOOJBIICH MPOHUKAIOIIEH
CIOCOOHOCTRIO M3 TIEPEUUCICHHBIX




B. pannoBosHBI 3) mcmonp3yeTcs B NMpUOOpax HOYHOTO
BUICHUS

I'. penTrenoBckoe

4) obecrieynBacT 3arap KOXH JeOoBeKa

Orter 3anumure B cienytomem Buje (Hampumep, Al B2 B3 1'4)

Yacth 2. (Periume 3a0auu)

17. JIBurasich ¢ Ha4aJIbHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIIB 32 10 ¢ mporen myThb 155
M. C KakiM YCKOPEHHUEM JIBUTajicsi aBTOMOOMIIb U KaKyH0 CKOPOCTb OH MPUOOpPEI B KOHIIE ITyTH?

18. K wucrounuky Ttoka ¢ DJIC 9 B u BHyTpeHHUM comnpoTuBieHueM 1,5 Owm
MIPUCOEIUHEHA 1IETIb, COCTOSAIIAS U3 JBYX MPOBOIHUKOB 110 20 OM Kaxblid, COETMHEHHBIX MEXTY
co0o0il mapasieabHO, U TPETHETO MPOBOAHHKA COMpOTHUBIEHHWEM 5 OM, HPHUCOEAMHEHHOTO
MOCJIEIOBATEIbHO K JBYM TepBbIM. YeMy paBHa cuja TOKa B HEPa3BETBICHHOW YacTH U
HaNpsDKEHUE Ha KOHIIAX 1enu?

19. JIBuTasich ¢ HAYAIBHON CKOPOCTHIO 36 KM/4, aBTOMOOMIE 32 10 ¢ mpomren myTh 105
M. C KaKUM YCKOPEHHEM JIBUTAJICSI aBTOMOOMIIb M KAKYI0 CKOPOCTh OH IIPUOOpPEN B KOHIIE ITyTH?

20. K wucrounuky Ttoka ¢ OJIC 12 B u BHyTpeHHuMm comportusieHuem 0,5 Om
IPUCOEIUHEHA 1IETlb, COCTOSILAS U3 BYX IIPOBOJHUKOB 110 15 OM KaXIblii, COeIMHEHHBIX MEKIY
co00l mapajuieNibHO, U TPEThEro MPOBOJHMKA compoTuBicHHEM 4 OM, TPHUCOECTUHEHHOTO
[OCJIEI0BATEIbHO K JIByM IepBbIM. YeMy paBHa CWia TOKa B HEpa3BETBIECHHONW 4YacTH U
HaNpspKeHUE Ha KOHIAxX 1enu?

OTBeTHI 3aHECTH B Ta6J'II/II_Iy2

YacTtp 1:

Ne Bompoca 1123|4567 |89 |10]11 1213 |14|15]|16

byksa oTBeTa

YacTtp 2:

Ne Bompoca 17 18 19 20

OtBeT 3amaun




8. JOIMOJIHUTEJIBHOE OBECIIEYEHUE JTUCHUIIJIMHBI

HpI/IJIO}KeHI/Ie 1. KpaTKI/Iﬁ KOHCIICKT JICKIOMOHHOI'O 3aHATHA

3akon BcemupHoro tarorenusi. {BukeHue TeJ1 moja AeicTBHEM CHJIbI TAKECTH

[To BTOpOMy 3akoHYy HbloTOHA MPUUMHON U3MEHEHUS ABMXKECHUSA, T. €. IPUUYUHON YCKOPEHHUS
TN, SIBISETCS cuUia. B MeXaHWKe paccMaTpUBAIOTCS CHIIBI PAa3IMYHON (U3MUYECKON TPUPOJIBL.
MHorue MexaHu4eckue sIBJICHUS U IPOLECCHI ONPEAETSIOTCS ACMCTBUEM CUJI TSATOTCHHUS.

3axon Bcemuproco msieomenus 0611 OTKpBHIT Mcaakom Herotonom B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBICKa3ai MPEION0KEeHUE, YTO CHIIbL, yiepxkuBatomue JIyHy Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE sI0I0K0 MagaTh Ha 3emiro. [lo ero rumorese
MEXIy BCeMU TelaMu BcelleHHOM IeiCTBYIOT CHIIBI NPUTSHKEHHs (TPaBUTALIMOHHBIC CHIIBI),
HaIpaBJIEHHBIC 110 JUHUH, COSTUHSIOMEHIIEHTpHI Macc (puc. 1.10.1).

Pucynoxk 1.10.1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIAMU.

B mnocnenyromue romst HproToH mbITancs HailTH (usnyeckoe OOBICHEHHE 3aKOHAM
JBUKEHHUS IUJIAHET, OTKPBITBIX acTpoHoMoM HMorannom Kemnepom B Hauane XVII Beka, u aathb
KOJIMYECTBEHHOE BBIPAKCHHUE JUIsl TPABUTAIMOHHBIX CHWJI. 3Has, KaK JBUXKYTCS IUIaHeThl, HploTOH
XOTeJI ONPEJENINTh, KAKUE CUJIbI Ha HUX JAEHCTBYIOT. Pemenue 3Toil 3anaun u npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TSTOTEHUSI.

Bce tena nputiaruBarorcs Apyr K APYry ¢ CHIOW, OPsIMO NPONOPLUHMOHAIBHOM UX MaccaM U
00paTHO MPOMOPIMOHATBEHON KBAJIPATy PACCTOSIHUS MEXIY HUMH:

m,m,

F = G—Rz

Kosddunment nponopumonanbHocTi G OTMHAKOB JUIS BCEX Tell B npupojie. Ero Ha3piBaroT
2pasumayuOHHOU NOCMOAHHOU

G=6,67-10"* H-m?/kr® (CH)

I'paBuTanMOHHAs MOCTOSIHHAS ObLa SKCHEPUMEHTAIBHO U3MEpPEHa AHTIMUCKUM (U3UKOM
I'enpu Kasenaumem B 1798 roxy.

MHorue sBJ€HHS B MNPUPOAE OOBACHAIOTCS IEHCTBHEM CHUJ BCEMHPHOTO TITOTEHHUS.
JBmxenue maner B COMHEYHON CHCTEME, HCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM, TPACKTOPUU MOJIETA
OATMCTUYECKUX PAKET, IBMKEHHE TEJT BOIM3U MOBEPXHOCTU 3€MJITH — BCE OHU HAXOJIAT OOBSICHEHHE
Ha OCHOBE 3aKOHA BCEMUPHOTO TATOTEHUS U 3aKOHOB JUHAMUKH.

Kaxnp1it npeamet Bo BeeneHHo BO3I€MCTBYET Ha IPYTrOM NpeIMET, OHU MIPUTATUBAIOT IPYT
JIpyra. DTO Ha3bIBAETCS CHUJION TSHKECTH, WM rpaBuTarued. Cuiia MpUTSHKSHUsI, WIH TPaBUTAIIHS,
3aBUCHT OT JIBYX (DaKTOpOB.

Bo-miepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEIIIECTBA COJIEPKUT O0BEKT, TENO, MpeamMeT. Yem
OoJbIIIe Macca BEIIeCTBa Tella, TeM CHIIbHEW rpaBuTaius. Eciau teno obnamaer oueHb HEOOMBIION
Maccoil, ero rpaButanus Maia. Hampumep, macca 3emiu BO MHOTO pa3 Oosbie macchl JIyHBI,
Mo3TOMY 3eMJlsi UMEET OOJBIIYIO CUITY TsDKECTH, 4yeM JIyHa.

Bo-BTOpBIX, cHila TSHDKECTH 3aBUCHUT OT PACCTOSHUS MEXKAy Teinamu. Uem Ommke Tena
HAXOAATCS APYT K IPYTy, TeM cuja MpUTHKEHUs Oombine. Uem oHM mambliie APYT OT ApYyra, TeM
rpaBUTALs MEHBIIIE.

CobOcTBeHHOE TpaBUTAIMOHHOE Toje JIyHBI ompenenser yCKOpeHHe CBOOOIHOTO
najicHus gy Ha ee moBepxHocTU. Macca JlyHbl B 81 pa3 meHblie Macchbl 3eMJid, a €€ Paanuyc
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npuOim3uTeNbHO B 3,7 paza MeHbIIe paauyca 3emiad. [lo3ToMy ycKOpeHue gj ONpeaeTuTCs
BBIPAKECHHUEM:

M, M,-3,72
=G———
R? T2 81

=0,17g = 1,66 u/c?

B ycnoBusix Tako cinaboi rpaBUTAllMK OKa3aJIMCh KOCMOHABTHI, BhICaauBIInecs Ha JlyHe.
YenoBeK B TaKMX YCJIOBUSAX MOJYKET COBEpLIATH TMI'AaHTCKHE NpbDKKU. Hampumep, ecnu denosek B
3eMHBIX yCJIOBHSX MOINPBHITHBAET HA BBICOTY | M, To Ha JlyHe OH MOT OBI MOANPBITHYTH HA BBICOTY
Oonee 6 M.

A ceifyac aBaiiTe MOCMOTPHUM Ha YEJIOBEYECKOE CyLIECTBOBaHME Ha 3emuie. Y 3emiin Macca
Oonblle, yeM Yy ueloBeKa, MOATOMY CHJIa TXKECTH ynaepkuBaer ero Ha 3emue. Ho 3emis
BO3/ICIICTBYET TaK, Kak OyATO BCS €€ MaTepus, BCE €€ BELIECTBO HaXoAsATcs B LeHTpe. Iloatomy cuiia
TSDKECTH B JIIOOOM MecTe 3eMIIH JI0JKHA PACCUUTBHIBATHCS C YUETOM PACCTOSHUS J10 €€ LIEHTPA.

Cuna TshxecTu Ha modepekbe Mopsi O0JIbIIIe, YeM Ha BEPIIMHE rOphl. A ceidac MpecTaBbTe
4eJI0OBEKa, YJAJIMBILErocs € INOBEPXHOCTHM 3€MJIM Ha JAJNEKOE paccTosHMe. Tam cuila 36MHOTO
NPUTSHKEHUS OyIeT MHOTO ciadee.

Korna 4enoBek Haxo0OUTCS B KOCMOCE, OH COBCEM MCUE€3aeT U3 I0JIsI 3¢MHOI'O IIPUTSKEHUS.
I'paBuTanus 3emun coBceM He ACWCTBYEeT Ha HEro (HO OHAa €CTh, TOJBKO OYEHb ciabas M3-3a
6onb1Ioro pacctosiHus ot 3emiin). OH HaXOOUTCSI B COCTOSIHMM HeBecOMOCTH. 1loaToMy pakeTsl,
KOCMHUYECKHE KOpabiiu, KOCMOHABThI MOTYT CBOOOIHO JIETATh B OTKPBHITOM IPOCTPAHCTBE.

OpHMM 13 NIPOSIBIIEHUN CHIIBI BCEMUPHOTO TATOTEHHUS ABIIACTCS CUIA MAICECMU.

Cuna TsKeCcTH — rpaBUTAIlMOHHAS CUJIa, JEMCTBYIONIAs Ha TEJO.

Tak mpuHATO Ha3BIBATh CHITy NPUTSKEHUS Tel K 3emiie BOM3M ee moBepxHocTH. Ecou M —
Macca 3emi, R — ee paguyc, m —Macca JaHHOTO Teja, TO Cujla TSYKEeCTH paBHa

M
F=G—m=mg

R2
TZie g — YCKopeHue c80000H020 nadeHus y TOBEpXHOCTH 3eMIIu:
F M
g 3eMJIH
g=_ =G =98"Y/,
m 3eMJIN

YckopeHre CBOOOTHOTO MaJICHHsl — YCKOPEHHEe, MPHOOpeTaeMoe TEeJIOM MO JCHCTBHEM
TPAaBUTALIMOHHOW CUJIBI BOJU3U MOBEPXHOCTH HEOECHBIX TeJ (TIaHeT, 3Be3/).

Cuna TspKeCTH HampaBlieHa K MeHTpy 3emur. B oTcyTcTBHE NIpyrux Cui Tello CBOOOIHO
najaer Ha 3eMIII0 C YCKOpPEHHEM CBOOOIHOTO M ACHHUS.

Cpennee 3Ha4YeHUE YCKOPEHHUS CBOOOJIHOTO MAJACHUS JUIS PA3IUYHBIX TOYEK MOBEPXHOCTH
3emuu paBHo 9,81 m/c2.

[Ipu ynaneHuu OT MOBEPXHOCTH 3e€MJIM CHJIa 3€MHOTO TSATOTEHUSI U YCKOPEHHE CBOOOTHOTO
NaJeHUsT U3MEHSIOTCS OOpaTHO MPOMOPIIMOHATBHO KBAApPATy PACCTOSHUSA 7 10 IEHTpa 3eMIIH.
Puc. 1.10.2 wutrocTpupyeT HM3MEHEHHE CWJIbI TATOTEHHS, JCHCTBYIONIEH HAa KOCMOHAaBTa B
KOCMHUYECKOM KOopalJie MpH ero yAaJeHUU OT 3eMJIH.
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15 20 25 30 /10 M »
310 15 30 35 R 100w

N3MeHeHue Cuiabl TATOTEHMS, JCUCTBYIOIIEH Ha
KOCMOHABTA IPHU yIaJICHUU OT 3eMJIn

Urak, I'paBuranus (IpUTSHKEHUE, BCEMUPHOE TATOTECHUE, TArOTE¢HHUE) (OT JaT. gravitas —
CTSDKECTBY) —ATO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CaMoe Caboe 83aumMooelcmeaue u3
Hux. Onpedenaemcs 83aUMHbIM NPUMANCEHUEM MeHCOY O8YMSL AMOMAMU (UIU SPYNNAMU AMOMOB).
Ecnu b1 nonooxcume 0ea mauuxa ma cmoin, medxncoy HuMu Oyoem npumsdiceHue, HO Kpatine ciaboe.
Ecnu mauuku eeipacmym 00 pasmepog 3emiu, COOmeemcmeeHHo, Cula 803pacment MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradarom, Kax npasuio, Kpynuwie o0vbeKmvl, 0bpasyroujue
epasumayuonnoe noie. bnacooaps emy, Mmvl modxcem xooums no 3emie, a cama nianema
yoepoicusaem ammocepy. Ha Jlyne epasumayus crabas, nosmomy ammocghepy Huue2o He 0epiucum.
H3zyuenue epasumayuu, 6 cuny crabocmu ee npossienus (MoabKo 8 MaKpomMacumaonax), npoxooum
Kpatine cnodcHo. Ecmb MHeHue, umo KEaHmosas meopus 2pasumayui nomModicem 00beOUuHUums
B0€0UHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepuu 60 BcenenHoll.

9. OBYYEHHME CTYJAEHTOB-UHBAJIMIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA

[Topsmox 00ydeHHs] MHBAIHUIOB W CTYACHTOB C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
onpeneneH «llonoxenuem KyOI'Y 00 00yueHUM CTYyAEHTOB-MHBAJIUIAOB M CTYJICHTOB C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 37I0POBBSI».

I[J'ISI JINI] C OIrpaHUYCHHBIMHA BO3MOXHOCTAMHAU 300POBbA npeayCMOTPCHBLI
o0Opa3oBaTenbHble TEXHOJOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3/I0POBbS TaKUX
T,
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PEINEH3USA
Ha pabo4yo MporpaMMy 1o AUCHHUILIMHE «DU3nKa»
crienuanbHOCTh 35.02.12 «CamoBo-mapkoBoe U JTaHAmadTHOE CTPOUTENLCTBO»

Pa6ouas mporpaMma 1o JucuuIuInae «Pu3rKkay» [l CTY€HTOB (aKybTeTa
WUHCIIO ®I'BOY BO «Ky6I'V» cocraBieHa B COOTBETCTBHMM C IPUMEPHOH
nporpammoii  MIPTIO, pexomenpoBanHOe @DelepalbHbIM  TIOCYAapCTBEHHBIM
ABTOHOMHBIM  yupexnieHueM «MHCTUTYTa pa3sBHTHA NPO(ECCHOHAIBHOIO
o6paszosarmsa» (PIBOY AI1O «HUPIIO») Ha 6aze 0cCHOBHOTO 061ero 0opa3oBaHHs
C MoJTyYeHHeM cpeiHero obmero obpaszosanus. [Iporpamma cocraBieHa B OJTHOM
COOTBETCTBHH C TpeOOBaHMAMH y4eOHOro IuaHa 1o chenuanbHocTH 35.02.12
CazioBo-TIapKOBO€ ¥ JTaHAIAa()THOE CTPOUTEBCTBO.

Pa6Goyas mporpamMMa IIpeAnojaraeT paclpeieieHHe TeM W M3yYCHHE
MaTepHana IO pasfenaM. I'paMOTHO CTPYKTYypHUpOBaHa, M OXBAThIBACT BCE
aKTyaJbHbIE HAlPaBIEHUS 110 AUCIMILIMHE HA CErONHSIIHUM IeHb.

Bce paszens! paboudeii mporpaMMbl B IIOJTHOM Mepe 0TBEYar0T TPeOOBaHUAM K
pesy/bTaTaM OCBOEHMs y4eOHON JMCUMIUIAHBI B COOTBETCTBHM C IPUMEPHOH
nporpammoii  MIPIIO, pexomenzpoBanHOe ®DezepalbHBIM TOCYAapCTBEHHBIM
ABTOHOMHBIM  yupexjaeHueM «VIHCTHTyTa pa3sBUTHS  PO(QECCHOHAILHOIO
o6pazosanusy (PI'BOY AIIO «MPIIO»). Kaxapiit pasaesn nporpaMMbl pacKpeIBaeT
paccMaTpuBaeMble BOIPOCH B JIOTHYECKOH IOCIIE0BATENBHOCTH, oTpenensieMon
3aKOHOMEPHOCTSIMH 00y4€eHHUs CTYICHTOB.

Jlns 3aKpeIUIeHHs TEOpeTHYeCKHX 3HAHWH, (OpMHpPOBaHHUSA yMEHUN U
HABBIKOB  CTYNEHTOB  IIPEAyCMaTPUBAIOTCS ~ KaK  aylWTOpHBIS, Tak H
caMocTosTebHbIe 3aHATHS. KOIMUecTBO ayIUTOPHBIX 3aHATHI ¥ BHEAayAUTOPHOU
pabOTHI CTY/IEHTOB COOTBETCTBYET TPEOOBAHUAM y4eOHOro IiaHa.

KoHTposib ¥ OIEHKAa pe3yJbTaTOB OCBOCHUA y4eOHON JUCIMIUIAHBI
OCYLIECTBIISIFOTCS B CTPOTOM COOTBETCTBUM C TpeGoBaHUSIMH y4eOHOTO IIaHa 1o
nucHUIUIMHe. PaspaboTaHHbIe M Ipe/ylaracéMpie B IPOrpamMMe bopMBI, H METOIBI,
[IO3BOJIAIOT B IIOJHOW Mepe OCYLIeCTBIATh KOHTPOJIb M OLEHKY pe3ylIbTaToB
06yueHns (OCBOGHHBIX HABBIKOB U YMEHHH, YCBOCHHBIX 3HAHUH).

TlepeyeHh pPEKOMEHIYEMBIX —Y4EOHBIX uznanuii, VHTepHET-pecypcos,
OCHOBHOJ JIATEPATYphl BKJIFOUAET aKTyalbHbIC HCTOYHUKH, K KOTOPEIM y CTYZICHTOB
uMeeTcs CBOOOHBIN JOCTYII.

Jlannasi paGoyas mporpaMma MOXKeT ObITh PEKOMEH0BAHA UL M3YHCHHA
nucruunasl «@usukay Ha Gakyasrere MHCIIO ®I'B0Y BO «KyoI'Y».

Periesent: 306enK0 B.J1.

AR F S %N KaHIUIAT TEXHHYECKUX HayK

NS )/,, 55 h noueHT Kadeapsl HOpManbHON (GU3HOTOrHH
s3t | M/ﬁ TH ®I'BOY BO Ky6I'MY Mumnsapasa Poccun

NORAUCE 3ABEPATG:

i Cneumanicr no ka
XKy My 3h8pasa Pocouu
( } Sg@% o.r, Kpusenko

» 20 r.




PEHNEH3US
Ha padoy4yro mporpamMmy no AucuumiInge «Ou3ukar»
cnennanbHocTh 35.02.12 «CanoBo-napkoBoe H JaHAMA(THOE CTPOHTENHCTBOY

Paboyvas nporpamma no aucuumiube «Pusukay s CTYAEHTOB (aKyabTeTa
UHCIIO ®I'BOY BO «Ky6I'V» cocTaBieHa B COOTBETCTBHH C IIPUMEPHOI
nporpammoit  MPTIO,  pexomennosannoe ®@enepanbHoe —TrocyaapCTBEHHOE
Or0KeTHOE obpa3oBaTesibHOE yupexaeHue JOTIOJHUTETBHOTO
npodeccrHoHanbHOro o6paszoBanus «VHCTUTYT pasBUTHS npodecCUOHATBEHOTO
obpazosanus» (PI'BOY I10 «MPIIO») Ha 6a3e 0OCHOBHOTO 06IIEro oOpa3oBaHus
C moJry4eHueM cpenHero obiero obpasosanus. [IporpaMma cocTaBiieHa B OJTHOM
COOTBETCTBHH C TpeOOBaHMSAMHU y4yeOHOIrO IUIaHA MO CHelHaabHOCTH 35.02.12
«CanoBo-napKkoBoe 1 aHAMWA(THOE CTPOUTEIHCTBOY.

B pacematpusaemyro PIT]] BKIIFOUEHBI ClIEIYIONIHE HIIEMEHTHI:

1. OGnacTe npHMeHEHHs MPOrPaMMEI.

2. Mecro aucuumaussl B crpykrype IIIICC3.

3. llenw u 3ama4u QUCHUTUTHHBL « Dusuxay.

4. Coxepxanne JUCUUIUIUHE « Pu3uKa» CTPYKTYpPUPOBAHO 110 BHAAM Y4eOHBIX
3aHSATHM C yKa3aHUEM UX 00BEMOB.

5. Pacuer BpéMeHH B [IpOrpaMMe COOTBETCTBYET 00bEMY YacoB, OTBEIEHHOMY Ha
nay‘geﬁne mLcuIdmude 10 yqeGHOMy TUIaHy.

6. =},§Ipejié'ré§gﬁ TeMaTqucan n{ym JleKiuit u npaxnmecxnx (CeMHHapQKHX)

= ‘.’ T

3aHHTI/IH : o _ ‘ e .
i 7 YxazaHo yqeono MeTonnqecxoe oGecnequue zmcqmumﬂm ’B TOM qmcie:
MepeyeHb OCHOBHOM M JOMONHHUTENbLHOMN JTUTEpaTypHI, 3JIEKTPOHHBIX PECYpPCoB
METOAWYECKHE PEeKOMEHIaUuH (MaTepualbl) TpPENoAaBaTeNlio; METOANYECKHE
pPEeKQMEeHJAlluY CTYJICHTaM,

8.  YkasaHe| (hapMeI Texyfnero NPOMEKYTOYHOTO K HTOIBOro KOHTpona.

9. B npunoxenpn x NporpaMMe NPUBE/ICHEI @o}mu PUEHOUHEIX CPE/ICTR
(CI50C) BOTIPOCH! JJIi CAMOKOHTPQIIS M. nposepxn Ka4yecTBa 3HaHHI CTyueHTOB
METOIIHYECKHS PEKOMEHIALUHU T10 npoaenenmo JIEKLHOHHBIX, npaxmqecxnx 5
CAMOCTOATENBHBIX 3aHATHH, ;
HepocTaTku He BhISIB/EHBI.

#

S I

PIJl «@usuka» MOXer OBITH pPEKOMEHIOBaHa [UIS KCIOJIb30BAHUS B
obpasoarensHoM npouecce MHCITO ®I'BOY BO «Ky6I'Vy.

PenenzeHnT JleBuenko A.C.
7 JHoueHt xadenpsl onroanekTpoHuku GPI'BOY BO «Ky6I'Vy
e/’% KaHAUOaT GU3UKO-MaTeMaTUYECKUX HAYK ,JOLIEHT
i




