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1. TIACIIOPT PABOYEM I[TPOI'PAMMBI YUEBHOU JJUCIIUTIIVHBI «DU3UKA»

1.1. O6sacTh NPUMEHEHHUS TPOTPAMMBI

Pabouass mporpamma yueOnou mucturummHbl [1J[.03 ®usuka paspabortaHa aisi CTYIACHTOB
cneuunanbHoctd  21.02.05  «3eMenbHO-UMYIIECTBEHHBIE OTHOIICHUS» B KAayecTBE MPHUMEPHOMN
MPOTrpamMMBbl JUIsS pean3alliid OCHOBHOHW mNpodeccrnoHanbsHONW oOpa3oBarenbHOl mporpammbel CITO Ha
0aze OCHOBHOTO 00IIero 00pa3oBaHMs C MOJYyYEHHUEM cpenHero olmiero oopazoBanus (MpoTokon Ne 3
ot 21 urons 2015 r. Perucrpanuonnsiii HoMmep peuenzuu 384 ot 23 utons 2015 r. PTAY «OUPO»); ¢
BHECCHHBIMH HM3MEHEHUSIMH, PEKOMEHJOBaHHbIMH DenepalbHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepanbHblii HHCTUTYT pa3BuTusi oOpazoBanus» (PIAY «DUPO») ¢ yderom
[IpumepHoit oOCHOBHOM 0O0IIE00pA30BATENLHON TMPOrpaMMbI  CpeHEero ooOmiero oOpa3oBaHus,
0/I00peHHON  pemieHneM  ¢eaepaabHOT0  y4eOHO-METOJAMYECKOT0 OOBEIMHEHMUs] 10  oOIemMy
oOpazoBanuto (mpotokos oT 28 urtoHs 2016 r. Ne 2/16-3), ¢ yuetom yrounenuit ®I'AY «DOHUPO»
(mpotokon Ne3 ot 25 mas 2017 r.)

1.2. MecTo y4eOHOIi AUCUMILIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENHMAJIHCTOB
CpeIHero 3BeHa:

VYyeOHnas nucruiuinHa «Pu3nka» sBisieTcss y4eOHBIM IPEIMETOM 10 BBIOOPY M3 00s3aTeabHON
npeameTHo# oOmactu «EctectBennsie Hayku» OI'OC cpeanero obmero oopa3oBaHus.

HMucnunnuna «Pusnka» uzydaercs B oomeoopazoatenbHoM 1ukie yaeoHoro OIIOIT CITO na
0a3e OCHOBHOTO 00ITIero 00pa3oBaHUs C MOTYyYEHUEM CPEIHETO 00IIero 00pa3oBaHusI.

Mecto yuebHON nucturuimHbl «®u3uka» - B cocraBe oO0HIe00pa3oBaTeIbHBIX Y4eOHBIX
JTUCHMIUIMH 10 BBIOOPY, popmupyeMbIx U3 o0s3aTenbHbBIX npeameTHbix obnacteit ®I'OC cpennero
obuiero oopaszosanus, ;s crneunaibHocTed CIIO cooTBeTcTBYMOMIEro NMpoduiis NpodeccnoHalIbHOTO
oOpazoBaHwUsI.

[Ipu ocBoenuu cneruanpHOcTeld CIIO ecTecTBeHHO-HAYYHOTO TIPOQIIIST MPOhHecCHOHATBLHOTO
obOpazoBanus ¢pusuka nzydaercs Ha npodmibaoM ypoBHe PI'OC cpeanero oduiero oopa3oBaHusl.

1.3. leau u 3axayd y4yeOHOW AUCHMILUIMHBI — TPeOOBAaHMSl K Pe3yJbTAaTaM OCBOEHMS
AUCHMILIUHBI

Copneprxanue nporpammsl «OH3KKa» HANIPABIEHO HA JOCTH)KEHUE CIEAYIOLUX yerell:

- OCBOEHME 3HaHUH O (PyHJAMEHTAJIBHBIX (PU3NYECKUX 3aKOHAX U MPUHLIMIIAX, JIEXKAIUX B
OCHOBE COBPEMEHHO! (hM3MUYEeCKON KapTUHBI MUPA; HanboJIee BaKHBIX OTKPBITUAX B 00JaCTH (PU3UKH,
OKa3aBIIUX OIPEeIIAIoNIee BIMIHUE Ha pAa3BUTHE TEXHUKU M TEXHOJIOTMU; METOJIaX HAyYHOIO M0O3HAHUS
HPUPOJIBL;

- OBJIAZICHUE YMEHUSMM TPOBOAWUTH HAOIIOAEHUS, IUIAHUPOBAaTb M BBIIOJHSATH
SKCIIEPUMEHTBI, BBIBUTAaTh TMIIOTE3bl U CTPOUTH MOJEIH, IPUMEHSTH M0JydeHHbIE 3HaHUs 10 (pU3HKe
Ui OOBSICHEHUs pPa3HOOOpPa3HbIX (U3MYECKUX SBJIEHMH M CBOMCTB BEIECTB; IPAKTUYECKU
UCIOJb30BaTh (PU3NUYECKUE 3HAHUS; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOM HH(pOpMaLUH;

- pa3BUTHE O3HABATEIBHBIX MHTEPECOB, MHTEIEKTYaIbHBIX U TBOPUYECKUX CLIOCOOHOCTEMN
B IIpoliecce NMPUOOpeTeHNs 3HaHUH U yMEHUI MO0 (HU3UKE C UCIOJIb30BAHUEM Pa3IMYHBIX UCTOYHHUKOB
uHGOpMAaLUU U COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;

- BOCIIMTAaHUE YOEXKJAEHHOCTH B  BO3MOXHOCTM IIO3HAHUS 3aKOHOB  IPUPOIBI,
HCIOJIb30BAHUS IOCTI)KEHUH (PU3MKHU Ha GJ1aro pa3BUTH 4EI0BEUECKON IMBUIIN3ALIMT; HEO0X0AMMOCTH
COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO BBIMOJHEHHS 33/1a4, YBAKUTEIBHOIO OTHOILIEHUS! K MHEHHUIO
OIIOHEHTA NMPHU 00CYXAEHUH MPOOJIEM €CTECTBEHHOHAYYHOTO COJIEP>KaHMsl; TOTOBHOCTH K MOPaJIbHO-
TUYECKOW OIICHKE HCIOJb30BaHUS HAYYHBIX JIOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3allUTy
OKpY’KaroLlen Cpeibl;

- UCIOJIb30BaHNE MPHUOOPETEHHBIX 3HAHUNA U YMEHUH IJIs pelleHus] MPaKTHUYECKUX 3ajay
MOBCEJTHEBHOM  JKM3HHU, oOecrneyeHus 0O€30MacHOCTH COOCTBEHHOM JKU3HHM, pPalMOHAIBHOTO
MIPUPOJIOTIONIB30BAHUA U OXPaHbl OKPY)KAIOLIEH cpeabl M BO3MOXHOCTh NPUMEHEHUS 3HAHWN IpH
peleHNH 3a1a4, BOSHUKAIOLINX B MOCIEAYIOIEeH MpodecCuoHaTbHON 1A TeIbHOCTH.

OcBoeHue coaepxaHusg ydueOHOM gucuuIUIMHBL «@Du3uka» o00ecrneunBaeT JIOCTHKEHHE
CTY/IEHTaMH CJEIYIOIINX Pe3yJIbTaTOB:



JUYHOCHHBIX:

- YYBCTBO FOPJAOCTH U YBAKECHHUS K HCTOPUH U JIOCTHIKEHUSAM OTEUECTBEHHOHN (PU3HUECKON
HayKW; GU3NYECKU TPAMOTHOE MOBEJICHHUE B MPO(ECCHOHATBHON IEATEIFHOCTH U OBITY TIPU 0OpaIieHu
¢ MpubOpamMu U yCTPOICTBAMU;

- TOTOBHOCTH K MPOJIOJDKEHHIO 00pa30BaHUs U MOBBIIICHHS KBATU(PHUKAIMKA B H30paHHOM
po(hecCHOHATBFHON IATENILHOCTH U 0OBEKTHBHOE OCO3HAHHE PO (PU3UUECKUX KOMIIETCHIIHNA B 3TOM;

- YMEHHUE HCIIOJIb30BaTh JOCTHKEHUS COBPEMEHHON (H3UYECKON HAayKu M (PU3HUECKHX
TEXHOJIOTUH /I TOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYyalbHOTO pa3BUTHUA B  BbIOpaHHOM
podecCHOHAIBHON IeATEIIFHOCTH;

- YMEHHE CaMOCTOSTENLHO JOOBIBaTh HOBBIE JJIs ce0sl PU3NUYECKUE 3HAHUS, UCTIOb3YS VIS
3TOTO JIOCTYITHbIE HCTOYHUKH WH(OPMAIIHH;

- YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOLIECHHS B KOMaHJE IO PEIICHUIO
0o0IMX 3aJ7a4;

- YMEHHE YNPaBIATh CBOEH IMO3HABATEIbHON JAEATEIbHOCTHIO, IMPOBOJUTH CAMOOLEHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

MemanpeomMenmHpix:

- HCIIOJIb30BAHME DPA3JIMYHBIX BHUJIOB ITIO3HABATENILHOM JIE€ATENBHOCTH JUISl peIIeHUs
(bu3uvecKux 3a1a4, MPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIIOICHNUS,

- OTIMCAHUs, U3MEPEHUS, IKCIIEPUMEHTA) Ul U3y4eHUS Pa3IMUHBbIX CTOPOH OKpY’Karolei
JIEMCTBUTEIIFHOCTH,

- WCIIOJIb30BAHNE OCHOBHBIX HMHTEJUIEKTYaJIbHbIX OIEpaluii: TOCTAaHOBKU 3a/ayH,
(dbopMynupOoBaHMs TUIIOTE3, aHAJIN3A M CUHTE3a, CpaBHEHUS, 000OIIEHUsI, CHCTEMAaTU3alllH, BbISBICHHS
MIPUYMHHO-CIIEACTBEHHBIX CBSA3€H, MOMCKa aHaJOroB, (OPMYIMPOBAHUS BBHIBOJOB IS H3y4EHUS
Pa3IMYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SIBJIEHUH U MPOLECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAIKUBATHCS B MIPOo(deccuoHaIbHOM cdepe;

- yYMEHHE FeHepUpOBaTh UJEH U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX peanu3aliy;

- YMEHHME HCIIOJIb30BaTh pa3jMuYHble HCTOYHUKU I  TOJy4eHHS  (PU3NYECKOU
nH(pOpMaLKH, OLIEHUBATh €€ I0CTOBEPHOCTH;

- YMEHHE aHAIM3UPOBATh U MPEACTABIATH HHPOPMAIIUIO B PA3IMUHBIX BUAAX;

- YMEHHE MYOJUYHO MPEICTABIATh PE3Yy/IbTaThl COOCTBEHHOTO WCCIIEOBAHUS, BECTH
JMCKYCCHU, JOCTYITHO ¥ TAPMOHUYHO coueTasi cofepkanue u GopMbl MpeacTaBisieMoil nHpopManuu;

npeomMemHoix:

- c(hOpMUPOBAHHOCTh MPEACTABICHUN O POJIN U MecTe (U3UKH B COBPEMEHHON Hay4HOU
KapTUHE MHpa; MOHUMaHue (U3NYECKOM CyIIHOCTH HalOmogaeMbix BO BceeneHHOU sBieHU#, poiu
¢buszukn B GopMHupoBaHMM Kpyro3opa M (YHKIHMOHAIBHOM T'PAaMOTHOCTH 4YEJIOBEKa IJIsi pPELICHUS
MPAKTUYECKUX 3a/1a4;

— BIIQZICHUE OCHOBOIIOJIATAIOMIMMU  (PU3UYECKUMH TOHATUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSIMH; YBEPEHHOE UCI0JIb30BaHNE (PU3UUECKON TEPMUHOJIOTHU ¥ CHMBOJIMKHY;

— BIIQJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHMS, UCHOJIB3YeMbIMU B (HU3UKE:
HaOII0ICHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

- yMeHHusi 00pabaThIBaTh pPe3yabTaTbl MU3MEPEHHMH, OOHAPYKMBATh 3aBUCHMOCTb MEXIY
(bu3MYECKUMU BETUYMHAMU, OOBSICHITH MOJyY€HHbIE PE3yIbTaThl U JeNaTh BBIBOIBI;

- c(OPMHUPOBAHHOCTb YMEHHs pemiaTh (pU3nuecKue 3aJauu;

- c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSATH MOTyUYE€HHbIE 3HaHUS JJIs1 OOBSICHEHUS YCIOBUIN
NpOTeKaHWsT (PU3MUECKUX SBJICHUA B TNpuUpone, NpoPecCHOHATBHON cdeper A NPUHATUS
MPAKTUYECKUX PEIIEHUI B MOBCETHEBHON JKHU3HU;

- c(OPMHUPOBAHHOCTH COOCTBEHHOH MO3HUIIMHU 110 OTHOLICHHIO K (PU3HUECKON HH(OPMAIIH,
M0JTy4aeMOil U3 pa3HbIX HCTOYHHUKOB.

1.4. IlepeyeHp IUIAaHMPYEMbIX PpPe3yJbTATOB O0y4YeHHsl IO JHCHHUILINHE (NepeYeHb
(popMupyeMbIX KOMIIETEHIIHIA)

He npedycMompeHo.



2. CTPYKTYPA U COJAEPXKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AUMCHMILIMHBI M BUAbI Y4eOHO0# padoThI

. Bcero CemecTpbl
Bun yaebHO# paboThI HACOR 1 >
YueOHasi Harpy3Ka (Bcero) 136 72 64
AyIuTOopHBIe 3aHATHUS (BCEro) 78 48 30
B Tom uncne:
3aHATHS JICKIIMOHHOTO THUTIA 32 14
IIPaKTUYECKUE 3aHSTUSI (TPAKTUKYMBbI) 16 16
71a00paTOPHBIC 3AHITHUS
CamocrosiTejibHasi pa6oTa (Bcero) 50 20 30
B TOM YHUCJIC:
Peghepam 20 10 10
Camocmosamenvuas 6HeayoumopHas paboma 8 6uoe
0OMAWHUX ~NPAKMUYECKUX 3a0aHUll, UHOUBUOYANbHBIX 30 10 20
3A0aHUll, CaAMOCMOSMENbHO20 Nnoobopa U  U3y4eHus
OONOTHUMENbHO20 MEOPEMUUECKO20 MAMEPUANA
KoncyabTanus 8 4 4
[IpomexyrouHas aTTectanus (9K3aMeH/3a4ueT/ud.3a4ueT) KOHTPOJIbHAS d.saver
paborta
OO6mast TpyI0€MKOCTh 136 72 64
2.2. CTpyKTYpa TUCHUIIHHBI .
Kosm4yecTBO ayJUTOPHBIX YaCOB CamMocrosiTeJIbH
as padora
HaumeHnoBanme IIpakTuyeckue u
pa3aeyioB M TeM Bcero Teopermeckoe JlabopaTopHble obyuaromerocs
o0y4eHue (4ac) (B T. 4.
3aHATHS
KOHCYJILTALMH)
Beenenue 2 2
1. Mexanuka 16 8 8 8
2. MonexynsapHas pu3uka. 10 4 5 4
TepMmoauHamuka
3. DeKTpoIMHaAMUKa 20 10 10 10
4. KosieOaHUs ¥ BOJTHBI 10 6 4 8
5. OnTuka 10 6 4 2
6.0OCHOBBI clieIuaIbHON 2 2 4
TEOPHH OTHOCUTEIILHOCTH
7. DneMeHThl KBaHTOBOM 4 4 8
buzuku
8. DBoonus Beenennoit 4 4 6
KoncyabTanuu 8
Bcero no pucuuninHe 78 46 32 58




2.3. TemaTnueckuii NJIaH U co/iep:kaHue y4eOHOH TUCHUILVINHBI «PHU3uKa»

HaunmeHoBaHue Coaep:kanue yueOHOro MaTepuajia O0bem | YpoBeHb
pa3iesoB U TeM NPaKTHYeCKUe 3aHATHS H CAMOCTOSATeJIbHAsI YacoB | OCBOCHHS
padora o0yyarouerocsi
1 2 3 4
BBenenue Conepxxanue yueOHOro Marepuaja 2 1
Jlekuuu

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPOJIE.
3Havyenue ¢pu3uku npu ocBoenuu npodeccuii CI10 u
cnenuansHocrer CIIO.

1. Mexanuka Conep:xxanue yueOHOro MaTepuaja 8 1
Jlexkuuu

1. Kunemartuka

2. luHaMuKa

3. 3aKOHbBI COXpaHEHUs

IIpakTuyeckue (1abopaTropHbie) 3aHATHUSA 8 2
WccnenoBanue nBmkeHus Tena Mo AeHCTBUEM
MOCTOSTHHOM CHUJIBI.

N3yuenne 3aKkoHa COXpaHEHUST UMITYJIbCA.
CoxpaHeHHe MEXaHUUECKOW SHEPTUH MPU JBIKESHUN
TeJa Mo/ JCHCTBUEM CHJT TSHKECTH B YIIPYTOCTH.
CpaBHeHue paboThl CUIIbI C U3BMEHEHUEM
KMHETUYECKON YHEPTUU TeENA.

N3yuenne 3aKk0HOB COXpaHEHUsI Ha IPUMEPE yAapa
1apoB U 0aIMCTUYECKOTO MasITHUKA.

N3yuenne ocoOeHHOCTEN CHUITBI TPEHUS
(CKOMBKECHHMS).

CamocrosiTesibHasi padoTa 8 2,3
BrImonHeHue 3a1aHuii Uit CaMOTIOATOTOBKH T10
TEME.

2. OcHOBBI Coaep:kaHue y4e0HOT0 MaTepHajia 4 1
MOJIEKYJISIPHOM Jlexkuuu
busuku n 1. OCHOBBI MOJIEKYISIPHON KNHETUYECKOW TEOPHUH.
TepMoauHAMUKHU | MneanbHblil ras
2. OCHOBBI TEPMOJIMHAMUKH
3. CBOICTBO NapoOB, KUJKOCTEH, TBEPIBIX Tell

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA 6 2
N3mepenue BIaKHOCTH BO3yXa.

N3mepenne NoBepXHOCTHOTO HATSHKEHHUSI KUKOCTH.
Habmonenue nporecca kpucramnuzanuu M3yuenune
nedopmanuu pactsokeHus. M3ydeHne TerioBoro
pacIIMpEeHHs TBEPIbIX TEI.

N3ydenne ocoOeHHOCTEH TEIIOBOTO PacIIUPEHUS

BOJIBI.
CamocrosiTesibHAs padoTa 4 2,3
Brimonnenue 3aganuii Ui caMOTIOATOTOBKH 110
TEMeE.

3. Conepxxanue yueOHOro Marepuasia 10 1

duexkTpoAnHaMuka | Jlekuuu
1. DnekrpocraTuka
2. IlocTosIHHBII TOK




3. MarHuTHbIE SIBJICHUSI

IpakTuyeckue (J1abopaTopHbIe) 3aHATHS
Nzyuenne 3akona Oma a5 ydacTKa ey,
MOCIIEIOBATEIBHOTO M MAPAIICIIBHOTO COCTMHEHUS
HIPOBO/IHUKOB.

N3yuenue 3akona OMa A1 OJIHOM Liemu.
W3y4yeHue sBICHUS 3JCKTPOMArHUTHON MHIYKIIHH.
Onpenenenne Ko3hUIUEHTA TOJIE3HOTO ICHCTBUS
3JIEKTPUYECKOTO YaTHUKA.

OmnpeneneHue TeMnepaTypbl HUTH JIAMITbI
HaKaJTMBAHUSI.

Onpenenenve 3/1C n BHYyTpEeHHETO CONPOTUBIICHMUS
MCTOYHHMKA HATPSHKCHHUS.

10

CamocrosiTesibHas padoTa
Brimonnenune 3amanuii Uit cCaMOIIOATOTOBKH 10
TEME.

10

2,3

KouncyabTanuu

o

4. Kosieoanusa n
BOJIHBI

Conep:xxanue y4yeOHOro marepuaja
Jlexkuuu

1. Mexannyeckue KojieOaHus

2. Yupyrue BOJIHBI

3. DNEeKTPOMarHUTHBIE KOJICOAHHUS

4. DJIEeKTPOMArHUTHHIE BOJTHBI

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
N3yuenne 3aBUCHMMOCTH TIEpHOia KOJeOaHuit
HUTSHOTO (WJIM MPYXKUHHOTO) MasgTHUKA OT JUIUHBI
HUTHU (MU MacChl TPy3a).

WNHayKkTUBHBIE 1 €MKOCTHOE CONTPOTUBIICHHS B LIETIN
NIEPEMEHHOTO TOKa

CamocrosiTesqibHast padora
Brinosnenue 3aganuii 1uig caMOOTOTOBKH 110
TEMeE.

2,3

5. Onruka

Conep:xaHue y4e0OHOro MmaTepuaja
Jlekuuu

1. ITpupona cBera

2. BonHoBbIE CBOMCTBA CBETA

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA
N3ydenue n3oOpakeHus MpeMETOB B TOHKOU JIMH3E.
N3yuenue nntepdepeHuu u qudpakiiuu cBeTa.
I'pagyupoBka cieKTpockona u onpeesieHue ATUHbI
BOJIHBI CIIEKTPAJIbHBIX JTUHUMH.

CamocrosiTebHast padora
BeinosiHenue 3aganuii Ui caMOTIOATOTOBKH 110
TEME.

2,3

6. OCHOBBI
crenuaJbLHOM
TEOpHHU
OTHOCHUTEJbLHOCTH

Conepxxanue y4eOHOro Marepuasia
Jlekun
OCHOBBI CHIENMAILHOM TEOPUU OTHOCUTEILHOCTH

CamocrosiTesibHast padora
BrinosiHenue 3agaHuii Ju1g caMOTIOATOTOBKH 110
TEME.

2,3




7. JneMeHTbI Coaepikanue yueOHOro MaTepuajia 4 1
KBaHTOBOW ¢u3uku | Jlekuuun

1. KBanToBas onruka

2. ®usuka aToma

3. ®u3uKa aTOMHOTO siIpa

CamocrosiTesibHasi paboTa 8 2,3
BrinonHenue 3agaHuid 11 CaMOIIOITOTOBKH 10
TEeME.
8. DBosoMs Conepxxanue yueOHOro Marepuasa 4 1
Bcesiennoi Jlexkuuu

1. Ctpoenue u pazputue Beenennoit
2. OBouronus 3Be3. ['Unoresza npoucxoxaeHus
CoJIHEYHOU CUCTEMBI.

CamocrosiTesibHasi pa6oTa 6 2,3
Brmmonnenwne 3aganui 171 caMOIIOATOTOBKH 11O
TEME.

KoncyabTanum 4

BCET'O 136

s xapakmepucmuku ypo8Hs 0C80eHUsl Y4eOH020 MAmepuaild UCHOIb3YIOMCs cledylouue
0003HaYeHUsL:

1. — o3naxkomumenvuwlil (y3HABAHUE panee U3YUEHHbIX 00BEKMO8, CBOUCMSE);

2. — penpoOyKmugHblil (8bINOIHEHUE OeSIMENbHOCMU NO 00PA3YY, UHCMPYKYUU UTU NOO PYKOBOOCMBOM,)
3. — NPOOYKMuUBHbLIL (NIAHUPOBAHUE U CAMOCMOAMENbHOE GbINOIHEHUE 0esIMeNbHOCHU, PeUleHUe
npooIeMHbIX 3a0a4)



2.4. ConepxxaHue pa3/iesi0B IMCUUILIAHbBI
2.4.1. 3aHATHS JEKIIMOHHOI0 THIIA

Ne
pasn
ea

HaunmenoBan
W€ pa3aeciioB
U TEM

Coneprxanue pasjiena

dopma
TEKYLIETro
KOHTPOJIS

2

3

4

1 cemecmp

Bsenenue

dwusuka — (QyHIaMEHTaNbHAs HayKa O MPHPOJIE.
EcrtecTBeHHO-Hay4YHBIN METOJT IO3HAHMSI, €0 BO3MOKHOCTH U
IPaHULIbI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHUsI B Ipoliecce
MO03HaHUs NpUpoibl. MoienupoBanue PU3NUECKUX SIBJICHUHN U
npoueccoB. Ponb dKcriepuMenTa U TEOpUH B IIPOLIECCE
no3HaHus npupoipl. dusnyeckas BenuuuHa. llorpemnoctu
M3MepeHui pU3nYecKuX BeanunH. OU3ndecKue 3aKOHbI.
['panuel npuMeHUMOCTH PU3NYECKUX 3aKOHOB. [loHATHE O
¢u3nueckoi kKapTuHe Mupa. 3HaueHUue PU3UKU IPU OCBOCHUHU
npodeccuit CIIO u cnermansHocter CI1O.

vV, T

Mexannka

Kunematuka. Mexannueckoe npuxenue. [lepemenienne. [1yTh.
CxopocTb. PaBHOMEpHOE MTPSAMOJMHENHOE IBUKEHHUE.
Yckopenue. PaBHoniepeMeHHOE MPSIMOJIMHENHOE IBH)KEHUE.
CBoOosiHOe nmanenue. [IBuxxenne Tena, OpoieHHOro Mo yrioM
K TOpU30HTY. PaBHOMEpHOE ABMKEHHUE TI0 OKPY>KHOCTH.
3akonbl Mexannku Herotona. [lepBeiii 3akon Hertotona. Cuna.
Macca. Umnynsc. Bropoii 3akoH Hetotona. OCHOBHOM 3aKOH
KJIacCU4YecKo nuHaMuku. Tperuii 3akoH HeroToHa. 3akoH
BCEMUPHOTO TAroTeHus. ['paButannonHoe nose. Cuiia TSKECTH.
Bec. CriocoOb1 n3amepenust Macchl Test. CHITBI B MEXaHHKE.

3aKOHBI COXpaHEHUs B MEXaHUKE. 3aKOH COXPaHEHHs UMITYJIbCA.

PeaktuBHOe aBmkenue. Pabora cunbl. Pabota moTeHImanibHbIX
cuil. MontHocTe. DHeprus. Kunetudeckas s3Heprusi.
[ToTennmanpHas 3Heprus. 3aKOH COXPAHEHUS MEXaHUUYECKOI
sHepruu. [I[puMeHeHne 3aKkOHOB COXPaHEHUS.

JeMoHCTparmu

3aBUCHUMOCTh TPAEKTOPHUU OT BHIOOPA CUCTEMBI OTCUETA.

Byl MexaHMYECKOTO JTBUKCHHSL.

3aBUCHUMOCTh YCKOPEHHSI TeJla OT €r0 MacChl U CUJIbI,
neicTByronie Ha Teno. CioXeHue CHIL

PaBeHCTBO ¥ MPOTUBOIIOIOKHOCTh HAMIPABJICHUS CUJT ICHCTBUS
U TIPOTUBOJICHCTBUS. 3aBUCUMOCTb CUJIBbI YIIPYTOCTH OT
nepopmaruu. Cunbl TpeHusi. Hesecomocts. PeaktuBHOE
nBukeHue. [lepexo NOTeHIMANIbHON SHEPTUU B KHUHETUYECKYIO
1 00paTHO.




OcHOBBI
MOJICKYJISIPH
ol puzuku u
TEPMOIUHAM
UKH

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOH Teopuu. MneanbHelii ras.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Pasmeprl 1 Macca MOJIEKYJI U aTOMOB. bpOyHOBCKOE JBUKEHHUE.
Huddysus. Cuitel 1 3HEPTUS MEKMOIIEKYIIPHOTO
B3aumMoieiicTBus. CTpoeHue ra3000pasHbIX, KUIKUX U TBEPJIBIX
Tesn. CKOpOCTH JBMXKEHUSI MOJIEKYII U UX U3MEpPEHUE.
Wneanbusriii ras. JlaBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOM TeopuH ra3oB. TemnepaTrypa u ee
uzMepenue. ['a3oBble 3aKOHBI. AOCONIOTHBIN HYJIb
Temneparypsl. TepMoauHaMuuecKas IKaiga TEMIIEpPaTyphl.
VYpaBHEHHE COCTOSHUS UACAIBHOro raza. MossipHas ra3oBas
MTOCTOSIHHAS.

OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE MTOHATHS U ONPEACICHUS.
BryTrpenHss sHeprus cucteMbl. BHyTpeHHs dHEprus
uaeanbHOTO ra3a. Pabora u ternnora kak GopMbI repeaadn
SHEpruM. TermIoeMKOCTb. Y elIbHAs TEIIOEMKOCT. Y paBHEHUE
TerioBoro 6ananca. [lepBoe Hayao TepMOIMHAMUKHY.
AnmabatHsliii npouecc. [IpuHnun aecTBYs TEMIOBON MalllUHBL.
KII/I TermoBoro npuratens. Bropoe Hayano TepMOIUHAMUKHY.
TepmoarHaMuueckas mKaiza Temneparyp. X0oJ0IUIbHbIE
MamuHel. TeroBsie auratenu. OxpaHa Ipupoibl.

CaotictBa napoB. Ncnapenue u koHaeHcamus. HacblmeHHbI
Tap M €ro cBOMcTBa. AOCOIOTHASI U OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa. Touka pockl. Kunienue. 3aBUCUMOCTb TeMIIEpaTyphl
KUIeHus OT faBiieHus. [leperperslii map u ero MCHoOJb30BaHUE B
TEXHHKE.

CBolicTBa XUAKOCTEH. XapaKTepUCTHKA KUIKOTO COCTOSTHUS
BeniecTBa. [IoBEpXHOCTHBIN CHOM KUAKOCTH. DHEPTUS
MTOBEPXHOCTHOTIO CJI0sl. SIBIIEHNs Ha IPaHUIIE )KUJKOCTHU C
TBEPBIM TeJIOM. KanusuisipHble SIBIICHHUSL.

CBoiicTBa TBEpABIX TeJl. XapaKTEPUCTHUKA TBEPAOrO0 COCTOSHUS
BEIIIECTBA. YIIPyrue CBOMCTBA TBEPAbIX TeJ. 3akoH I'yka.
Mexanuyeckue cBOWCTBA TBEPAbIX Tel. TemioBoe pacuimpeHue
TBEPJBIX TN U )KUJIKOCTeW. [1naBnenue u kpucrammsanusi.
JeMoHCTparmu

JBuxenue 6poyHoBckux yactull. Juddysus. M3zmenenue
JIABJICHUS ra3a ¢ U3MEHEHUEM TeMIIepaTypbl IPU MOCTOSIHHOM
obwveme. M3otepmuueckuii u n3006apHbIi mpoueccol. M3menenue
BHYTPEHHEH SHEPruu TeJ MPH COBEPILICHUU paboTel. Moaenu
TEIJIOBBIX ABUraTeneil. Kunenue Boabl Ipu NOHUKEHHOM
nasneHuu. [lcuxpomerp u rurpomerp. SBnenus
MOBEPXHOCTHOTO HATsHKEHUA U cMauuBaHus. Kpucramisl,
amopGHbI€ BEIECTBA, )KUJKOKPUCTAIUINYECKHE Tea.

vV, T

OnexTpoauH
aMHKa

DeKTpUUecKuil TOK B MeTaiaX. DJIeKTpOHHbIN ra3. Pabora
BBIXOJA. DJIEKTPUUECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOJIN3.
3axonbl @apanesd. [IpuMeHeHne IEKTPOIN3a B TEXHUKE.
DeKTpuYecKuil TOK B razax u Bakyyme. Monuzanus raza. Bujsl
ra3oBbIX pa3psanoB. [lonsTue o masme. ColicTBa u
MIPUMEHEHHE NIEKTPOHHBIX ITYYKOB. DJIIEKTPUUECKUNA TOK B
noJryrpoBoAHuKax. CoOcTBEHHAs TPOBOIUMOCTh
MOJTyIIPOBOAHUKOB. [10JTyITpOBOAHUKOBBIE IPUOOPHI.
DNEeKTpUUECKOE MOJe. DIEKTPUUECKHE 3apsaabl. 3aKOH

VY, KP




coXpaHeHus 3apsaja. 3akoH KynoHa. Dnekrpuueckoe nosie.
HanpsikeHHOCTB 3nekTpudeckoro noiis. [IpuHnun
CYyIEpIO3ULMH 1osiel. PaboTa cuil 371eKTpOCTaTUYECKOTO MOJIS.
[Torenmman. Pa3HoCTh MOTEHIMAIOB. DKBUMOTCHITHATIbLHBIC
MOBEPXHOCTU. CBS3b MEXY HAPSHKEHHOCTBIO U Pa3HOCTHIO
MOTEHITUAIOB JIEKTPUUYECKOTO T0JIs1. [{udnekTpuku B
anexTpudeckom noJie. [lonsipusanus qU3IeKTPUKOB.
[IpoBoaHMKH B 3eKTprUeckoM noJie. KonaeHcaTopsl.
CoennHeHne KOHACHCATOPOB B OaTtapero. DHEprusi 3apsyKEHHOTO
KOHJIEHCATOPa. DHEPTrHsl NEKTPUIECKOTO TOJISI.

3aKOHBI IOCTOSTHHOTO TOKA. Y CJIOBHS, HEOOXOUMBIE TS
BO3HUKHOBEHHUSI M TOJIFICPIKAHUS SIIEKTPUIECKOTO ToKa. Criia
TOKAa U IJIOTHOCTh TOKA. 3akoH OMa i ydacTka 1enu 6e3
O/1C. 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIICHUS OT
Marepuaa, JJIUHBI U IUIOMIAIN MTOTIEPEUHOTO CeUSHUS
MIPOBOIHUKA. 3aBUCUMOCTbH JIEKTPUUECKOTO COMTPOTHUBIICHUS
MIPOBOJIHUKOB OT TEMIIEPATYPhI. DJIEKTPOABIKYIIAS CUIa
HCTOYHMKA TOKa. 3akoH Oma 1t noitHoi nenu. CoenuHeHne
MpPOBOJHUKOB. COeTMHEHNE UCTOYHUKOB AIEKTPUYECKOM
sHepruu B 6arapero. 3akoH Jxoyns—IJlenna. Pabora u
MOIIHOCTb 3JIEKTPUYECKOTO TOKa. TermmoBoe 1eiCTBUE TOKA.
DneKTpuYecKuil TOK B MOIynpoBogHIKax. CoOCTBEeHHAs
MIPOBOIMMOCTH MOJTYITPOBOAHUKOB. [10TyIpOBOTHUKOBBIE
MPUOOPHI.

MarnuTtHoe nojie. BeKTop MHAYKIIMY MarHUTHOTO TTOJIS.
JlelicTBME€ MarHUTHOTO TOJIS1 HAa MPAMOJIMHENHBIN MPOBOJIHUK C
TOKOM. 3aKoH AMmnepa. B3aumopeiictBue TOokoB. MarHUTHBIN
noTok. PaGoTta 1mo nmepemenieHunto mpoBOIHUKA C TOKOM B
MarHuTHOM ToJie. J{eiicTBHUEe MarHUTHOTO MOJISl Ha JBHXKYITUKACS
3apsa. Cuna Jlopenua. OnpeneneHue yaeiabHOro 3apsja.
YckopuTenu 3apsHKEHHBIX YacTHIL.

DNIeKTpOMAarHuTHasE HHIYKIUS. DJIEKTPOMArHuTHasT MHIYKITHS.
Buxpesoe anekrpudeckoe moje. CaMOMHIYKIUS. DHEPrus
MarHMUTHOTO TIOJIA.

Jlemoncmpayuu

BzaumopelictBue 3apsikeHHBIX Tell. [[poBogHNKH B
ANEKTPUIECKOM T10JI1e. JIMIIEKTPUKH B DJICKTPUUECKOM II0JIE.
Konnencaropsl. TemnoBoe AeiCTBHE AIEKTPHIESCKOTO TOKA.
CobcTBeHHas ¥ TPUMECHAs TPOBOAUMOCTH TOJTYIPOBOTHUKOB.
[TonynpoBoanukoBbit auoa. Tpanszucrop. OnbIT Ipcrena.
B3anmMoieticTBre MpoBOIHUKOB ¢ TOKaMu. OTKIOHEHHE
3JIEKTPOHHOTO IMy4YKa MarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb.
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI. DIEKTPOMarHUTHAS
uHaykius. Oneitel @apazes. 3asucumocts IC
CaMOMHJYKIIMU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA U
WHAYKTUBHOCTH MPOBOIHUKA. PaboTa anekTporeHepaTopa.
Tpancdopmarop.

2 cemecmp

Konebaunus
U BOJIHBI

Mexannueckue koneoanus. KonedarenpHoe JABHKCHUC.
rapMOHI/I‘-IeCKI/Ie KoJIeOaHMSI. CB060I[HBIC MEXaHNYCCKUC
koyieOanus. JInHelHbpIe MEXaHNYECKHE KOJIeOaTeIbHEBIC
CHUCTCMBEI. HpeBpaH_ICHI/IC OHCPIrUHU Mpu KoJIe0aTeILHOM




nBkeHud. CBOOOIHbIE 3aTyXaroIue MEXaHUYEeCKHe
Kosebanus. BeIHyX1eHHbIE MEXaHUUECKUE KOJIeOaHusl.
VYupyrue Boassl. [lonepeunsie v npoa0abHbIE BOJIHBL.
XapaKTepUCTUKHU BOJHBI. YPaBHEHHUE IJIOCKOI OEryIieil BOIHEIL.
Wntepdepennus Boad. [lonsaTre o qudpakiuuy BoiaH. 3ByKOBBIC
BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHUE.

DneKTpoMarHuTHbIE Kosiebanust. CBOOOIHBIC
AJIEKTpOMarHuTHeIE Kojiebanus. [IpeBpamienue sHepruu B
K0J1e0aTeIbHOM KOHTYpE. 3aTyXarolue 3J1eKTPOMarHuTHbIE
kose0aHus. ['eHepaTop He3aTyXaroImmX AIEKTPOMarHUTHBIX
Kosie0aHui. BeIHYy)KIEHHBIE AJIEKTPUUECKHE KOJICOaHMUSI.
IIepemenHsIi TOK. I'eHEepaTOp NepeMeHHOro Toka. EMKOCTHOE 1
WHIYKTUBHOE CONPOTHUBIIEHUS IIEPEMEHHOr0 Toka. 3akoH Oma
JUIS BIIEKTPUYECKON 11eT epeMEeHHOro Toka. Pabora u
MOIIHOCTb IIEPEMEHHOI0 TOKA. [ eHepaTopsl TOKA.
Tpanchopmaropsl. Toku Beicokoit yacToThl. [lonyuenue,
repeaayda v pacupeeseHue NIEKTPOIHEPTHHU.
DNeKTPOMarHUTHBIE BOJHBL. DJEKTPOMAarHUTHOE T0JI€ KaK
0COOBIN BUJ MaTepHH. DJIEKTPOMAarHUTHbBIE BOJHBL. Bubparop
I'epua. OTkpbITHIN KOJEOaTENbHBIN KOHTYp. M300peTenue
pamuo A.C. ITonossM. [TonsiTHE 0 paguocssu. [IpumeneHne
AJIEKTPOMArHUTHBIX BOJIH.

JlemoHcTpanmu

CB00OOAHBIE U BBIHYX/IEHHBIE MEXaHUUECKUE KOJICOAHMS.
Pe3onanc. O6pazoBaHue U paclipoCTpaHEHUE YIIPYTUX BOJIH.
YacToTa kosiebaHU# 1 BHICOTA TOHA 3BYKA.

CB00OoAHBIE ANEKTPOMArHuTHbIE Kojiebanus. OcuuuiorpaMma
nepeMeHHoro Toka. KoHaeHcarop B nenu nepeMeHHOro TOKa.
Karymka HHIyKTMBHOCTH B LIENIU IIEPEMEHHOT0 TOKa. Pe3oHanc
B [IOCJIEZIOBATEILHON LIENU NIEPEMEHHOr0 TOKa. M3i1ydenue u
IIPHEM JJIEKTPOMAarHUTHBIX BOJIH. Pannocssss.

OnTuka

[Ipupona cBera. CKOpPOCTh pacIpOCTPaHEHUs CBETA. 3AKOHBI
OTpa)KeHHU U npenomiieHus ceera. [lonHoe otpakenue. JIuH3bI.
I'na3 kak ontuyeckas cucrema. OnTu4eckre npudophI.
BonHoBeIe cBoiicTBa cBeTa. IHTEepdepeHIus cBera.
KorepeHntHocTh cBeTOBBIX JTyueil. IHTepdepeHnns B TOHKUX
meHkax. [losnocel paBHo# Tomuubl. Konasia HetoToHa.
Hcnonb3oBanue nuTepdepeHIINN B HAyKE U TEXHUKE.
Hudpakuus csera. Judpakius Ha mieny B HapauieIbHbIX
nydax. J{udpakunonnas pemerka. [Tonsitue o ronorpadumu.
[Honspuzauus nonepeunsix BoJH. [lonsipuszanus ceera.
JBoiiHoe nyuenpenomiienue. [onspounsl. {ucnepcust ceera.
Buasl cniektpoB. CriekTpsl ucnyckanusa. COeKTphl MOTJIOIIEHUS.
VYnbrpaduoneroBoe u HHGPAKPACHOE UIITYUCHUS.
Penrtrenosckue nyun. MIX npupoza u cBOWCTBaA.

JleMoHCTpanmu

3aKOHBI OTpaXKEHUS U MpenomieHus cBeTa. [loHoe BHyTpeHHee
oTpaxeHue. OnTU4ecKre MpuoOOPHI.

Nurtepdepenmus creta. Judpaxius ceeta. [lonspuszamus cBeta.
[Tonyuenue criekTpa ¢ noMoupro npu3Msl. [lonydyeHue criekrpa
C IOMOTIBI0 TU(PaKIIMOHHON pereTKu. CIeKTPOCKOTI.




OCHOBBI
CIICIMAJIBHO
1 TeOpUH
OTHOCHUTENb
HOCTH

HMHBapraHTHOCTH MOYJIsl CKOPOCTH CBETA B BaKyyMe.
[Toctynarel DitHTelHA. [IpocTpancTBO 1 BpeMs clieuanbHON
TEOPUH OTHOCHTENBHOCTU. CBS3b MACChl U SHEPTUU CBOOOTHOM
YacTULIBI. DHEPrus MOKOSI.

DJIEMEHTEI
KBAHTOBOM
¢bu3ukn

KBanToBas onrtuka. TeroBoe usnyyenue. Pactpenenenue
SHEPTUH B

CHEeKTpe adcooTHO YépHoro Tena. KBanToBas runoresa
[lnanka. @OTOHBI.

Bremnnii ¢porosnexrpudeckuit apdexr. BHyrpennuit
doTorddexrt. Tumsl

¢doToanementoB. JlaBnenue cera. [loHsTue o KOpnycKyJIspHO-
BOJIHOBOU MPHUPOJIE

CBeTa.

®wu3uka atoma. PazBuTre B3IIS10B Ha CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopojaa. SnepHas
Mozenb aToMa. OnbIThI

3. Pesepdopaa. Monens atoma Bomopoaa mo H.bopy. I'nnoTesa
ne bpoitis.

CootHoenue HeonpeaenéHHocrel [ eiizen6epra. KBantosrbie
reHEePaTOPHI.

OBOJIIONNS
Bcenennon

Crpoenue u pazputue Beenennoi. TemHast Matepust 1 TEMHAst
sHeprusd. Hama 3Be3nHas cucrema — [Manakruka. pyrue
ranmakTukn. beckoneunocts Beenennoii. [Tonsatue o
kocmosioruu. Pactmmpsitomasics Beenennas. Moaens ropsiueit
Bcenennoii. CTpoeHue U MPOUCXOKICHHE [ alTakTHK.
OBomrons 3Be3. ['unoresa npoucxoxaeHust CoTHEUHON
cucteMbl. TepmosinepHsiii cunres. [Ipobiema TepmosiiepHOn
sHepreTuku. DHeprust CoJHIA U 3B€31. DBOJIOIUS 3BE3/1.
[Ipoucxoxaenne CoMHEYHON CUCTEMBI.

JeMoHCcTparmu

Comnneynas cuctema (Mozens). @oTorpaduu MiaHeT,
cIielaHHbIe ¢ KocMuYecKkux 30H70B. Kapra JlyHbl U m1aHer.
Crpoenue u 3Botonus BeeneHHoil.

Y, KP

pabora

[Ipumeuanue: T — tectupoBanue, P — nanucanue pedepara, Y — yctusii onpoc, KP — koHTponbHas

2.4.2. 3aHATHSA CEMHHAPCKOI0 THIIA

Ne
®opma
pa3 | HaumenoBanue
Conepxanue paszgena TEKYIIEro
JeJl | pa3lenoB U TEM
KOHTPOJS
a
1 2 3 4
1 cemecmp
Bsenenne ®dusuka — QyHIaMeHTaNnbHas HayKa O MIPUPOJIE. v, T

ECTeCTBeHHO'HaquLIﬁ MCETO/J IMMO3HaHHA, €Iro BO3MOXXHOCTH U
T'paHUILbI IPUMCHUMOCTH. 3KCHepI/IMeHT " TCOpHA B ITpOLIECCE
NO3HAaHUA MPUPOABbI. MO,[ICJIHpOBaHI/IC (I)I/I3I/I‘-I€CKI/IX SIBJICHUH U
IpOLECCOB. Pons OKCIICPUMCHTA U TCOPHUU B IIPOLECCC
NO3HAHUA IMMPUPOABbI. dusnueckas BeIMIMHA. HOTpeH_IHOCTI/I
H3MepeHHfI (bI/IBI/I‘-IeCKI/IX BeIU4uH. OU3NYECKHE 3aKOHEL.
rpaHI/ILILI IMPUMCHUMOCTU (I)I/I3I/I‘-ICCKI/IX 3aK0HOB. [IoHsATHE O




¢u3nveckoit kKapTuHe Mupa. 3HaueHUe (PU3UKH IPU OCBOCHUU
npodeccuii CITO u cnermansrocreii CI10.

Mexanuka

Kunemartuka. Mexannueckoe npuxenue. llepemenienue.
[Iyrs. Cxopocts. PaBHOMEPHOE NPSAMOJIMHENHOE IBUKEHHUE.
Yckopenue. PaBHoniepeMeHHOE NPSIMOJIMHENHOE IBU)KEHUE.
CBoOoHOe nanenue. [IBuxenue Tena, OpoleHHOro Mo
YIJI0M K TOPU30HTY. PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.
3akonbl MexaHuku Herotona. [lepBeiit 3akoH Hetotona. Cuina.
Macca. Umnynbc. Bropoii 3akon Hetorona. OCHOBHOM 3aK0H
KJIacCUYecKoM AuHaMuku. Tperuii 3akoH HelotoHa. 3akoH
BCEMUPHOIO TAroTeHus. ['paBurannonnoe nojue. Cuna
TsoxecTH. Bec. CriocoObl n3mepenus maccsl Tesl. Cuibl B
MEXaHHUKe.

3aKOHBI COXPAHEHHS B MEXaHHUKE. 3aKOH COXpaHEHUS
nMmIyasca. PeaktuBHoe nBukenue. Pabora cunbl. PaboTa
MOTEHIMATBHBIX cuil. MomHocTh. DHeprus. Kunernyeckas
sHeprus. [loreHnuanbHas sHeprus. 3aKOH COXpaHEHUS
MeXaHH4ecKo sHepru. [I[puMeHeHne 3aKOHOB COXpPaHEHHS.
JlemoHcTpanmu

3aBUCHUMOCTh TPAEKTOPHUU OT BHIOOPA CUCTEMBI OTCUETA.
Bupl MexaHMYECKOTO JTBUKEHHUSL.

3aBUCHUMOCTh YCKOPEHHMSI T€Jla OT €r0 MacChl U CUJIbI,
neiictyromieil Ha Teno. CiokeHue cuil.

PaBeHCTBO ¥ MPOTUBOIIOJIOKHOCTh HATIPABJICHUSI CUJT IEHCTBUS
U MPOTUBOICUCTBUS. 3aBUCUMOCTh CHJIbI YIIPYTOCTH OT
nedopmaruu. Cunel Tpenus. HeBecomocts. PeaktrBHOE
nerkenue. [lepexoa NoTeHIUATBHOM SHEPTUHU B
KHHETHYECKYIO U 00paTHO.

OcHOBBI
MOJIEKYJIIPHOU
bu3uKH 1
TEPMOIMHAMUKHU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW Teopuun. Y ieanbHbiit
ra3z. OCHOBHbIE MOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKON
teopun. Pazmepsl 1 Macca MOJIEKyJl U aTOMOB. BpoyHOBCKOE
newkenne. Juddysus. Cuibl 1 SHEPTUS MEKMOJIEKYISIPHOTO
B3auMoAecTBUsA. CTpoeHUE Ta3000pa3HBIX, KUIKUX U
TBEpAbIX Ted. CKOPOCTH IBMKEHHUS MOJICKYJ U UX U3MEPEHHUE.
Wneanpuelii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUUECKOW TeOpHUH ra3oB. Temmeparypa u ee
uzMmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBINA HYJIb
TeMriepatypsl. TepMoauHaMuyecKas 1Kajla TEMIIEpaTyphl.
YpaBHeHHE COCTOSIHUS UeaIbHOr0 raza. MossipHas razoBas
ITOCTOSIHHAS.

OcHOBBI TepMOIUHAMUKU. OCHOBHBIE MOHATHUS U
omnpeneneHus. BHyTpeHHss dHeprus cucteMbl. BHyTpeHHss
SHEprus uaeasbHoro raza. Pabota u teminora kak Gopmbl
nepenayu dSHEpruu. TermmoeMKoCTb. Y AelibHas TEIIOEMKOCTb.
VYpaBHenue TersioBoro Oananca. [leppoe Hayano
TepMOIUHAMUKHU. AnuabaTHeiil nporecc. [Ipunnmn necTBus
teroBoil mammHbl. KIT/[ TennoBoro neurarens. Bropoe
Hayajuo TepMOJAUHAMUKU. TepMoMHaMuuecKas IKaina
TeMIiepatyp. X010 uIbHble MAIIUHBI. TernnoBble JBUTaTEH.
OxpaHa npupo/ibl.

CaoiictBa napoB. Mcnapenue u konaeHcanus. HacpieHHbii
1ap ¥ ero cBoicTBa. AGCOTIOTHAS M OTHOCHUTEIbHAS

v, T




BJI&YKHOCTH Bo31tyXxa. Touka pockl. Kunenue. 3aBUCUMOCTh
TEeMIIepaTypbl KAIIEHUs OT AaBieHus. lleperpersiii nap u ero
HCIIOJIb30BAHNUE B TEXHUKE.

CaoiicTBa xHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BelecTBa. [IoBEpXHOCTHBIN CIION KUAKOCTU. DHEPTHUS
IIOBEPXHOCTHOTO CJ10s. SIBIEHUSA HA TPaHULIE KUIKOCTH C
TBEPABIM TeJIOM. KanniuisipHbIe SIBJICHHUSL.

CpoiicTBa TBEp/BIX TeJ. XapaKTePUCTUKA TBEPIOTO COCTOSHUS
BElIECTBa. YIIPyrue CBOMCTBA TBEPBIX TeJl. 3aKoH [ 'yka.
MexaHnueckue CBOMCTBA TBEPIbIX TeIl. TemioBoe
paclIMpeHne TBEPABIX TEJ U KUJAKOCTE. [1naBienne n
KpUCTaJUIM3aLUs.

JlemoHCcTpanmu

JBxenne 6poyHoBckux yactuil. Juddysus. 3menenune
JABJICHUS ra3a ¢ U3MEHEHUEM TEMIIEpPaTypsl IPU MOCTOSTHHOM
o0wveme. M3oTepmudeckuii 1 1300apHBINA TPOLIECCHI.
W3meHeHne BHYTpEHHEN SHEPIUU Te NPU COBEPLICHUHN
paboTtsl. Monenu TernoBeIX aBurareneid. Kumenue Boabl mpu
IMOHWKEHHOM AasiieHuu. [IcuxpomeTp u rurpomertp. ABneHus
MTOBEPXHOCTHOIO HATSDKEHUS U cMadnBaHus. Kpucraiel,
amop(HbIe BEIIeCTBa, JKUIKOKPUCTAIUTMYECKUE Tea.

DIIEKTPOAMHAMHM
Ka

DneKTpUUecKuil TOK B MeTallIaX. DJIeKTpOHHBIN ra3. PaboTa
BBIXOJA. DJIEKTPUUYECKHUI TOK B AJIEKTPOJUTAX. DIIEKTPOJIN3.
3akonbl Dapaned. [IpumeHeHne IeKTPoIN3a B TEXHUKE.
DIJIEKTPUYECKHI TOK B razax v Bakyyme. Monuzamms rasa.
Bunpsl razoBeix pazpsagos. [loustue o miazme. CBolcTBa U
MIPUMEHEHHE NEKTPOHHBIX MYYKOB. DIEKTPUUECKHUI TOK B
nosynpoBoaHukax. CoOcTBeHHas MPOBOAUMOCTh
MOJIYPOBOAHUKOB. [10JTyrIpoBOIHUKOBBIE TPUOOPHI.
DIIEKTPUYECKOE MOJIe. DICKTPUUECKHUE 3apsiibl. 3aKOH
coxpaHeHus 3apsaa. 3akoH Kynona. Dnekrpuyueckoe moJie.
HanpsixenHocTs anektpudeckoro noJist. [Ipunnummn
CYIEpIO3UIMH nosiei. PaboTa cuit 3eKTpoCcTaTH4ecKoro
noss. [loreHuunan. Pa3HoCTh MOTEHIIMAIOB.
OKBUINOTEHIUAIIbHBIE TOBEPXHOCTHU. CBSI3b MEXKIY
HaIPSKEHHOCTBIO U PA3HOCTHIO MOTEHIUAIOB 3JIEKTPUUECKOTO
noJis. J{usnexktpuku B anexkrpudyeckoM nouie. [omspuzanus
JUAIIEKTPUKOB. [IpOBOIHUKY B AJIEKTPUUECKOM MOJIE.
Konpnencaropsl. CoennHeHNe KOHIEHCATOPOB B OaTapero.
DHeprus 3apsyKEHHOTO KOHJIEHCATOpa. DHeprus
3IEKTPUUECKOTO IOJISL.

3aKOHBI IOCTOSIHHOTO TOKA. Y CIOBHSI, HEOOXOUMbIE AJIs
BO3HUKHOBEHUS U MOJICPKAHUS AIEKTpUIeCcKoro Toka. Cuina
TOKa M MIIOTHOCTH TOKa. 3akoH OMa /1715 yyacTka 1enu 6e3
O/1C. 3aBUCUMOCTB JIEKTPUUECKOTO CONPOTUBIIEHUS OT
MaTrepuana, JUIMHbI U MJIOMAIU NONEPEYHOTO CEUEHUS
MPOBOJIHUKA. 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKOB OT TEMITEPATyphl. DIEKTPOABUIKYILAS CHIIA
HUCTOYHMKA ToKa. 3akoH Oma A nonHou uenu. CoequHeHue
pOBOAHUKOB. COETMHEHNE HCTOYHUKOB NIEKTPUUYECKON
sHepruu B 6arapero. 3akoH Jxoyns—IJlenna. Pabota u
MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA. TEemIoBoe 1eHCTBUE TOKA.




DNeKTpUYecKuil TOK B OIynpoBogHuKax. CoOcTBeHHAs
IIPOBOJMMOCTD HOJYITPOBOIHUKOB. [101ynpoBOJHUKOBBIE
pUOOPHL

MarnutHoe noJie. BeKTOp MHAYKIIMY MarHUTHOTO IOJIS.
JleficTBME€ MarHUTHOTO I10JIS HA NIPSMOJIMHENHBIN IPOBOIHUK C
ToKOM. 3akoH Amnepa. BzaumoeiictBue TokoB. MarHUTHBIM
notok. PaboTa 1mo nmepeMenieHnio NpoBOJHUKA C TOKOM B
MarHuTHOM noJe. J[elicTBue MarHuTHOTO MOJIS Ha
nekymuiics 3apsa. Cuna Jlopenna. OnpeneneHue yaenabHOro
3apsga. Y CKOPUTENH 3apSKEHHBIX YaCTHILI.
DNeKTpOMarHUTHAsE UHAYKIUS. DJIEKTPOMAarHUTHas UHYKIIMSL.
Buxpesoe anekrpuueckoe nosie. CaMOMHIYKIHS. DHEPrust
MarHUTHOTO MOJIS.

Jlemoncmpayuu

B3anmopelictere 3apskeHHBIX Tell. [IpoBOIHUKY B
ANEKTPUYECKOM MoJie. JIU3IEKTPUKH B DJIEKTPUUECKOM TIOJIE.
Konnencaropsl. TennoBoe qeiCTBAE MEKTPUYECKOTO TOKA.
CobcTBeHHas ¥ TPUMECHAs MPOBOAMMOCTD TOJIYIPOBOIHUKOB.
[TosynpoBoaHuKkoBsIi Anoa. Tpanzuctop. OneIT IpcTeaa.
B3anmoelictBre MpoBOIHUKOB ¢ TOKaMu. OTKIOHEHHE
AJIEKTPOHHOTO MyYKa MarHUTHBIM HOJIEM. DJIEKTPOJIBUTATENb.
DNeKTpOU3MepUTENIbHbIE MPUOOPHI. DIEKTPOMArHuTHas
uaaykus. Onsitel @apaned. 3asucumocts I/1C
CaMOMHIYKIIMH OT CKOPOCTH U3MEHEHHUS CUIIBI TOKA U
MHAYKTUBHOCTH IIPOBOHUKA. PaboTa snekTporeHeparopa.
Tpancdhopmatop.

2 cemecmp

Konebauus u
BOJIHBI

Mexaunueckue xojiebanus. KonedarelbHOE IBUKEHUE.
IMapmonnueckue konebanus. CBOOOTHBIC MEXaHUUECKHE
KoJsieOaHus. JIuHeliHple MexaHn4ecKue KoJjiebaTelbHble
cucreMsl. [IpeBpalieHre sHepruu npu KonedareaIbHOM
nBxkeHud. CBOOOIHbIE 3aTyXaloIue MEXaHUYEeCKHe
KoJsie0aHus. BeIHyX/IeHHBIE MEXaHUUYECKHE KOIeOaHMs.
Yupyrue Boassl. [lonepednsie u Ipoao0abHbIE BOJHEL.
XapaKkTepUCTUKH BOJIHBI. Y paBHEHHUE TUIOCKOU Oeryiieit
BoJIHBL. MHTepdepenuns BoaH. [lonarue o audpakiyuu BoJH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.
DneKTpoMarHuTHele Kojiebanusi. CBOOOHbIE
3JIEKTpOMarHuTHele kKojebanus. [IpeBpalienue sHepruu B
K0JIe0aTeIbHOM KOHTYpe. 3aTyXarolue 3J1eKTPOMarHUTHbIE
KosiebaHus. ['eHepaTop He3aTyXaroUX EKTPOMarHuTHBIX
KoJie0aHui. BeIHYX/IeHHBIE 2JIEKTpUUECKUE KoJeOaHusl.
IIepemeHnHsbIl TOK. I'eHepaTOp nepeMeHHOro Toka. EMKocTHOE
Y UHAYKTUBHOE COIIPOTUBIJICHUSI IEPEMEHHOTO TOKA. 3aKOH
Owma Ju1s 35IeKTpUYecKOt ey nepeMeHHoro Toka. PaboTa n
MOIIHOCTb IIEPEMEHHOTO TOKa. ['eHepaTopsl TOKa.
Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonyuenue,
nepeiadya U pacrpeaeaceHue dJIEKTPOIHEPTUH.
DNEKTPOMAarHUTHBIE BOJHBL. DJIEKTPOMAarHUTHOE M0JIE€ KaK
0COOBIH BUJ MaTepuu. DIIEKTPOMarHUTHEIE BOJIHBL. Bubparop
I'epua. OTKpbITHIN KoeOaTenbHbII KOHTYp. M300peTenue
paguo A.C. IlonoseiM. ITonsiTue o paguocssasu. [Ipumenenne




AIEKTPOMATrHUTHBIX BOJIH.
JemoHcTpanyu

CBOOOTHBIC U BBIHYK/ICHHBIC MEXaHHUECKUE KOJICOaHUsI.
Pezonanc. Obpa3zoBanue u pacpoCTpaHEHUE YIPYTHX BOJIH.
YacroTa KoJiebaHUli U BBICOTA TOHA 3BYKA.

CB0OO1HBIE AMIEKTpOMArHuTHhIE Kojebanus. OcuuiiaorpaMma
nepeMeHHoro Toka. KoHeHcaTop B 1ienu nepeMeHHOro ToKa.
Karyika HHIyKTUBHOCTH B IIEMTH TIEPEMEHHOTO TOKA.
Pe3onanc B mocienoBaTenbHOM LENU NEPEMEHHOTO TOKA.
W3nmydenue v mpuem 3JIeKTPOMAarHUTHBIX BOJIH. PagrocBsi3s.

Onruka

[Ipupona cBeta. CKOpPOCTh paclipoCTpaHEHHUs CBETa. 3aKOHBI
OTpaXxeHUsl U IpesomiieHus cseta. [lonHoe oTpakeHue.
JIun3sel. ['na3 kak ontudeckas cucreMa. OnrTuyeckue
PUOOPHI.

BonnoBeie cBoiicTBa cBeta. IHTepdepeHIus crera.
KorepentHocTh cBeTOBBIX Jiyueit. IHTepdepeHnst B TOHKUX
meHkax. [lonocel paBro# Tonmmuebl. Kosbua HeroToHa.
Hcnons3oBanne naTepPEpEeHIINN B HAYKE U TEXHUKE.
Hudpakuus ceeta. Judpakius Ha Mieau B HapauieIbHbIX
ny4ax. J{udpaknuonnas pemerka. [Tonsrue o ronorpadumu.
[Tonspuzanusa nonepeunsIx BoJH. [lomsipusanus ceera.
HBoitHoe nmydenpenomienue. [Tonspouasl. Jucnepcus ceera.
Buns! ciektpoB. CriekTpsl ncnyckanus. CekTpsl
TOTJIoMmeHUs. Y IbTpadHoIeTOBOE H HH(pPAKpaCHOE
nu3nydeHus. PeHTrenoBckue yuu. X mpupoaa u cBOMCTBA.
JemoHcTparuu

3aKOHBI OTpaXEHUsS U MpesioMiieHus cBeta. [losHoe
BHyTpeHHee oTpakeHue. OnTuueckre mpuoopsl.
Hurepdepentus ceeta. Audpakums ceera. [onspuzamms
ceera. [lonydyeHnue cnekTpa ¢ noMoubto rnpusmsl. [lonyuenue
CHEKTpPa ¢ MOMOUIbIO AU(PPAKIUOHHON PELIETKH.
CnexkTpocKoT.

OCHOBEI
CIelaIbHON
TEOpUHU
OTHOCHUTEJIBLHOCT
u

WNHBapuaHTHOCTH MOJTYJIsl CKOPOCTH CBETa B BaKyyMe.
[Toctynatel DitHmTeliHa. [IpocTpancTBO U BpeMs
CHeIHaIbHOM TeOpUU OTHOCUTENBHOCTU. CBSI3b Macchl U
SHEPruu CBOOOIHOM YaCTHUIIbl. DHEPrHUs MOKOSL.

OJIEMEHTEI
KBAHTOBOM
(07371’

KBanroBas ontuka. TernoBoe nznydenue. Pacnpenenenue
SHEpPIuu B

crieKTpe abcoIroTHO uépHoro Tena. KBaHToBas runoresa
[Inanka. GOTOHBI.

Buemnuii ¢porosnexrpudeckuit apdexr. BHyrpennuit
doTorddext. Tumnsl

¢dorornementoB. [laBnenue cBeta. [lonsatue o
KOPITYCKYJIIPHO-BOJIHOBOM IIPUPOJIE

CBeTa.

®usznka aroma. Pa3BuTHe B3III0B HAa CTPOEHHE BEILLECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJgopoja. SnepHas
Mozenb aToMa. OnbIThI

3. Pesepdopna. Monens aroma Bogopoaa no H.bopy.
I'unoresa ne bpoins.

CootHoutenue HeonpeaenéHHocrel I eitzendepra. Ksantosbie




reHepaTopsbI.

OBOIONUA
Bcenennon

Crpoenue u pazsutue Beenennoit. TeMHas Matepusi U TeMHas
sHeprus. Hama 3Be3nHas cucrema — [Manakruka. pyrue
ranaktuku. beckoneunocts Beenennon. Ilonstue o
kocmoJgiorud. Pacmmpsromasica Beenennas. Monens ropsyein
Bcenennoii. CtpoeHue u npoucxoxaeHue [ anakTuk.
Opodronus 38e3. ['nnoresa npoucxoxaenuss ConHeqHON
cucrtembl. TepmosinepHsiii cunres. [IpoGiaema TepmosaepHoit
sHepreTuku. JHeprus CosHLA U 3B€3]1. DBOJIIOLMS 3BE3.
[Ipoucxoxnenue CoaHEUHON CUCTEMBI.

JlemoHcTpanmu

Conneunas cucrema (mojiensb). @ororpaduu niaHer,
CEJIaHHbIE ¢ KOCMHUYECKHX 30H10B. Kapra JIyHbl 1 rutaHer.
Ctpoenue u 3BoJIIOIMS BeeneHHoil.

Ilpumeuanue: I1P- npakmuueckas paboma, JIP- nabopamopnas paboma, T — mecmuposaHue,
P — nanucanue pegpepama, ¥ — ycmmuuwiii onpoc, KP — konmponvnas paboma
2.4.3. IlpakTyeckue 3aHATUSA

Ne

HaunmenoBauue
pazzaena

ConepkaHue MpaKTHYECKUX 3aHATHI

dopma
TEKYILETO
KOHTPOJISI

2

3

4

Mexanuka

Hccneoosanue osudcenus mena noo oeticmsuem
NOCMOSAHHOU CUTBL.

U3zyuenue 3aKona coxpaneHusi UMnyibca.

CoxpaHenue mMexanuyeckou SHepauy npu O8UNCEHUU meid
noo delicmeuem Cuil Maxcecmu u ynpy2ocnu.

Cpasnenue pabomsl CUlbl ¢ USMEHEHUEM KUHEeMUYECKOl
SHepeuu med.

U3yuenue 3akon06 coxpanenusi Ha npumepe yoapa wapos u
banuCcmu4ecko2o MasimuuKd.

H3yuenue ocobennocmetl cuivl mpeHus (CKOJIbI’CEHUsL).

I1P, JIP

OcHOBBI
MOJIEKYJISIPHOU
(bU3uKH U
TEPMOIUHAMHUKHU

Usmepenue rasxcHocmu 8030yxa.

Hsmepenue nogepxHocmmno20 HAMANCEHUS HCUOKOCIL.
Habniooenue npoyecca kpucmannuzayuu M3yuenue
oeghopmayuu pacmsdicenus. Hzyuenue meniogoco
\pacuiuperus meepovix mei.

U3yuenue ocobennocmell menjio8o2o pacuupeHus 800bl.

T1P, JIP

DNeKTpOAMHAMUK
a

H3yuenue 3akona Oma 014 yuacmka yenu,
noC1e008aMeENbHO20 U NAPANLENbHO2O COCOUHEHUS
NPOBOOHUKOS.

H3yuenue 3axona Oma 018 noaHou yenu.

H3yuenue aenenus 31eKmpoMASHUMHOU UHOYKYUUL.
Onpedenenue kod3gpuyuenma nonre3no2o oelucmeus
INEKMPUYECKO20 YATIHUKA.

Onpeoenenue memnepamypul HUMu 1amMnbl HAKATUEAHUSL.
Onpeoenenue 3/C u 6HympeHnHe20 COnpomusieHus.
UCMOYHUKA HANPSANCEHUSL.

TTP, JIP

Konebauus u
BOJIHBI

H3yuenue 3asucumocmu nepuooa KoreOaHuil HUmsaHo2o (unu
NPYHCUHHO20) MASMHUKA OM ONUHBL HUMU (WU MACCbl

TTP, JIP




epy3a).
Huoykmuenvle u eMKoCmHOe CONPOMUBIEHUSL 8 Yenu
nepemMenHo20 MoKa

H3zyuenue uzobpadicenuss npeomemos 6 moHKoU IuH3e.
Uszyuenue unmeppepenyuu u ougppaxyuu ceema.
I'padyupoeka cnekmpockona u onpeodenenue ONUHblL 80IHbL
CNEeKMPANbHBIX TUHUIL.

5 OnTuka I1P, JIP

2.4.4. Conepxxanue caMOCTOSITeJIbLHOM PadoThI
IIpumepHbie TeMbl pedepaToB (10KI2A0B), HHAUBHIYAJIbHBIX POEKTOB

Anexcannp I'puropseBuu CTosieToB — pyCcCKHIl QUK.

Anexcannp Crenanosud [lonoB — pycckuil yueHsblil, n300peraTenb paano.
AnbTepHaTHBHAs YHEPIeTHKA.

AKYCTUYECKHE CBOMCTBA MOJTYIPOBOJIHUKOB.

Anznpe Mapu Amniep — OCHOBOIIOJIOKHHK 3JIEKTPOJUHAMUKH.
ACHHXPOHHBIN JIBUTaTENb.

AtomHuas gusuka. M3otomsl. [Ipumenenre paanoakTUBHBIX H30TOOB.
beckoHTaKkTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

bunossspHbIe TPaH3UCTOPHI.

Bbopuc Cemenouu AAxo6u — pusuk u n3o0peTaTenb.

Benuuaiimue oTKpeITHS PU3UKH.

Bunel anexTpruyueckux pas3psaoB. DIEKTpUUECKUE pa3psIbl Ha CIIy:K0e dyeaoBeKa.
Brnusiane nedextoB Ha pu3MUYecKrue CBOWCTBA KPUCTAJLIOB.

Bcenennas u TemHast Mmatepusi.

INamuneo 'anuiielr — OCHOBATENb TOYHOIO €CTECTBO3HAHUS.

lNomorpadwust u ee mpuMeHeHHe.

JIBr>KeHHE Tena IepeMEHHOW MaCChI.

e Jludpakius B HaIICH KU3HH.

e  Kunkue kpuctamisl.

e 3axkonsl Kupxroda ajis 31eKTpUIeCKOH eTH.

e  3aKOHBI COXpPAHEHHUS B MEXAHUKE.

3HaueHue OTKpbITUH ["anmies.

Urops BacunbeBnu KypuatoB — Qu3uK, OpraHu3aTop arToOMHOW HAYKU U TEXHUKH.
Hcaak HploTOH — co3naTenb KIacCu4ecKor (DU3UKH.

Hcnonp30BaHue 3J€KTPOIHEPTUN B TPAHCIIOPTE.

Knaccudukanus u XxapakTepuCTUKU HIEMEHTAPHBIX YaCTHII.
KoHcTpyKimoHHas: MpOYHOCTh MaTepuaa U €€ CBsI3b CO CTPYKTYpOH.
Konctpyknus u BUbI J1a3€poB.

KpuoanekrpoHuka (MUKpPOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCIIOIb30BAHUE.

Jleonapo na Bunun — ydeHsbli U u300peTarensb.

MarnuTHble U3MepeHHs (IPUHIUITBI TOCTPOSHUS IPUOOPOB, CIOCOOB! U3MEPEHHSI MATHUTHOTO
MIOTOKA, MAarHUTHOM MHIYKIINH).

Maiixn @apaneit — co3aarens ydeHHs 00 IeKTPOMarHuTHOM T0JIE.

Makc I1naHk.

MeTo1 MEYEHBIX aTOMOB.

Metoab! HAOMIOCHUS U PETUCTPALUH PAJAUOAKTUBHBIX U3Ty4YE€HUH U YaCTHIL.
MeTo bl onpeieNeHns II0THOCTH.




Muxaunn BacunpeBud JIOMOHOCOB — Y4E€HBIN SHUMUKIOTEIUCT.
Monenu aroma. Oneit Pesepdopna.

MoJieKynspHO-KUHETHYECKasl TEOpUs UACATbHBIX Ia30B.

MonHus — ra3oBbIi pa3psia B IPUPOIHBIX YCIOBUIX.
HanoTexHosoruss — MeXIUCIMITTHHAPHAS 001acTh (yHAaMEHTAIBHON U MPUKIIATHON HAYKH U
TEXHUKH.

Huxouna Tecna: )ku3Hb U HEOOBIYATHBIE OTKPHITHSI.

Huxkonait Konepauk — co3iareib relImoueHTPUYEeCKO CUCTEMBI MUPA.
Hunbsc Bop — oaun u3 co3pareneit COBpeMeHHON PU3UKH.
Hyxiieocunres Bo Beenennoil.

OO0pbscHeHne GOTOCUHTE3a C TOUKHU 3pEHUSI (PU3UKH.

OnTHyeckue SBJIEHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOJAUMOCTH.
[IepeMeHHBII AEKTPUYECKUI TOK U €r0 IPUMEHEHHE.

[Inma3zma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

[Tnanetst CoJIHEUHOM CHUCTEMBI.

[TonynpoBOAHUKOBBIE NATYUKH TEMIIEPATYPHI.

[IpumeHeHne KUAKUX KPUCTAJUIOB B IPOMBIIIIJIEHHOCTH.

[IpuMeHeHue sIepHBIX PEaKTOPOB.

[Ipupona peppomarnerusma.

[IpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C UCIIOJIB30BAHUEM TETJIOBBIX MAIIIMH.
[IpousBoicTBO, NEepeadya U UCIOJIb30BAHUE IIEKTPOIHEPTUH.
[Tpoucxoxnenue COTHEYHON CUCTEMBI.

[Tpe303mexTpuuecknii 3PppeKT ero NpuMeHeHHE.

PasButue cpeacTs cBA3M U paguo.

PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOTHI TEIJIOBOI MAILIUHBIL.
PennkroBoe uznydeHue.

PentrenoBckue myuu. Mctopus otkpeitus. [Ipumenenue.

Poxnenue u 3Bosronys 38€37.

Ponp K.O. IIM0aKOBCKOTO B pa3BUTUH KOCMOHABTHKHU.

CBeT — 2JIEeKTpOMAarHuTHas BOJIHA.

Cepreii [1aBnoBuy KoposeB — KOHCTPYKTOP U OpraHU3aTop MPOU3BOJICTBA PAKETHO-KOCMHUYECKOU
TEXHUKH.

Cwiibl TpeHusl.

CoBpeMeHHas CIyTHUKOBAs! CBA3b.

CoBpemeHHast pu3ndeckasi KapTHHA MUDPA.

CoBpeMeHHbIE CPEICTBA CBA3H.

ConHlle — HMCTOYHHMK KM3HU Ha 3eMIIe.

Tpanchopmaropsr.

VYibTpa3Byk (HOJydYeHuUe, CBOICTBA, MPUMEHEHUE).

VYrpaBisieMblil TEPMOSIEPHBII CUHTES.

YckopuTenu 3apsKEHHBIX 4acTHLL.

®du3nka 1 My3bIKa.

dusnueckue cBOMCTBa aTMOC(hEPHI.

DOTOIIIEMEHTHI.

®otorddexr. [Ipumenenne asiaenus porodddekra.

Xanc Kpuctnan Opceres; — 0CHOBOIIOJIOKHUK 3JIEKTPOMAarHeTu3ma.
UYepHble ObIpHIL.

[Ikaya 31€eKTpOMarHUTHBIX BOJIH.



e  DKOJOrHYecKHe MpoOIeMbl M BOZMOXKHBIC ITYTH UX PEIICHUSL.
e  DJIeKTPOHHAs IPOBOJUMOCTh METa/IOB. CBEPXIIPOBOIUMOCTb.
e  Dwmunmii XpuctruanoBud JleH] — pycckuii pusuk.

2.4.5. IlepeyeHnb y4eOHO-MeTOAUYECKOr0 00ecriedeH s VISl CAMOCTOSITE/IbHOI PadoThI
00y4yaIuxcst Mo JUCHHILINHE

CamocrositenpHass paOoTa ydamuxcsi SBISIETCS — BaxkHeWmned Qopmoil  yueOHO-
BOCIHTATEIHHOTO TPOLecca.

OcHOBHasl LI€Jb CAMOCTOSITENILHOW PaOOThl MPU M3YyYEHUHU JIUCUUIUIMHBI — 3aKpENUTh
TCOPECTHUYCCKUC 3HAHHWA, NOJTYYCHHBIC B XOJ JICKIIMOHHBIX 3aH5ITPII>i, a TaKXKeE Cq)OpMHpOBaTL
MPAKTUYCCKUC HABBIKU IMTOATOTOBKHA B 00JIaCTH eCTECTBO3HAHUSL.

CamocrosiTenpHas paboTa yJaniuxcs B MPOIECCe OCBOSHUS JUCIUTUINHBI BKITIOYACT:

- U3y4E€HHE OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATYPHI 1O NPEAMETY;
- U3y4eHHe (KOHCIEKTUPOBAaHNE) BOIIPOCOB, BHI3BIBAIOLINX 3aTPYHEHUSI IPU UX U3YUEHUH;
- paboTy € AIIEKTPOHHBIMHU YY€OHBIMH pECYpCaMHU;
- U3y4eHHe MaTepUAIOB TIEPUOMUECKON TIEUaTH, MHTEPHET PECYPCOB;
- HOATOTOBKY K TCCTUPOBAHUIO,
- MOJATOTOBKY K MPAKTHYECKUM U JJaOOPATOPHBIM 3aHITHSIM,
- BBITIIOJIHCHHUEC JOMAIITHUX SallaHI/Ifl.
Ha camocrosTennbHy 0 paboTy 00yJaromuxcsi oTBOIUTCS 50 9acoB y4eOHOTO BPEMEHH.

No HaumenoBanue [TepedyeHn yueOHO-METOIUUECKOTO OOECTICUCHHS JUCIIUTUIUHBI TI0
pasnena, TeMbI, BUJ1a BBITIOJTHEHHUIO CAMOCTOSITEIILHON pabOTHI
CPC
1 2 3
Beenenue 1. ®upcos, A. B. ®usuka 151 ipodeccuii U crenuaibHOCTEN
1 |Mexanuka TEXHHUUYECKOT'0 U €CTECTBEHHO-Hay4HOro npoduei [ Texct] yueOHuK
2  |MounekynspHas TSl MICTIOJTh30BAHMS B Y4€OHOM Iporiecce 00pazoBaTeIbHBIX
busuKa. yupexxaenuii CI1O Ha 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHMS C
TepmoanHaMuka TIOJTy4eHUEM cpeiHero oodiero oopazoBanust 1A. B. @upcos ;mox pert.
3 |DneKTpoauHaMuKa T. U. TpodumoBoii. - 2-e u31., crep. -Mocksa : Akaaemus, 2017. - 350 c.
4  |Kone6auus u Bonusl  |WI - (IIpodeccronanbroe obpasosanure. OOmmeoopa3oBare/ibHbIC
5 |Onruxa mucrvuiaHbl). -ISBN 978-5-4468-5098-3
6 |OcHOBBI criermanbHoii |2 Tpodumosa, T.M. Ousuka s npodeccuii 1 CrienranbHOCTe!
Teopun TEXHUUYECKOT'0 U €CTECTBEHHO-HAYYHOTO MPOQIIIeH : COOPHHUK 3371y
OTHOCHTEILHOCTH y4eOHoe 1ocoOKe 1 NCTI0JIb30BaHuUsI B y4€OHOM IporLiecce
7 |Dnements kBanTopoii |00PasoBarenbHbIx opranusauuii CI1O Ha 6a3e 0cHOBHOTO 00MIErO
DusMKK 00pa3zoBaHus ¢ MOTydeHHEM cpeaHero ooiero oopasoBanws / T. U.
8 Tpodumona, A. B. Dupcos. - 2-¢ u3., ctep. - Mocksa : Akajiemus,

2018. - 286 c. : wn. - (ITpodeccnonanpHOE 0OpazoBaHUE.
Oo6mmeoOpazoBarenbHble qUcHUIUHbL). - ISBN 978-5-4468-6583-3
3. KpaBuenko, H. FO. ®u3uka : ydeOHUK 1 IPAKTUKYM JUIS1 CPETHETO
npocdeccroHanbHOro oopasosanust / H. FO. KpaBuenko. — Mocksa :
WznarensctBo KOpaiit, 2019. — 300 ¢. — (IIpodeccronansroe
ob6pazoBanue). — ISBN 978-5-534-01418-1. — TekcT : 31eKTpOHHBIH //
OBomounL SBC FOpaiir [caiit]. — URL: https:/ww.biblio-

Beenemnon online.ru/bcode/434391

4. Kanamnukos, H. I1. ®@usuka B 2 4. Yacts | : yueOHUK U TPAKTUKYM
1t cpeHero npodeccronanbHoro odpazosanus / H. I1. Kanaruukos,
C. E. MypaBbeB. — 2-¢ u3/L., ucrp. 1 jom. — MockBa : M3narenscTBo
IOpaiir, 2019. — 254 ¢. — (IIpodeccronansroe oOpa3zoBaHue). —
ISBN 978-5-534-09159-5. — Texkcr : anexrponnslii // BC FOpaiir
[caiit]. — URL.: https://mww.biblio-online.ru/bcode/437216




5. Kanammukos, H. I1. ®usuka B 2 4. Yacts 2 : yueOHUK U IPAKTHKYM
11st cpeHero npodeccronanbroro odpazosanust / H. T1. Kanammukos,
C. E. MypaBbeB. — 2-¢ u311., uctp. u Jiorl. — MockBa : 3narenbeTBo
IOpaiir, 2019. — 244 ¢. — (IIpodeccronansroe 0Opa3oBaHuUe). —
ISBN 978-5-534-09161-8. — Texkcr : anekrponnslii / IbC FOpaiir
[caiiT]. — URL.: https://mww.biblio-online.ru/bcode/427269

6. Tpodumosa, T. N. PykoBoACTBO K pemieHuto 3aaad 1o (pusuke :
yaeOHOe TIocoOue JJisi CpeHero PO (HeCcCHOHATBHOTO 00pa30BaHus
/ T. . TpopumoBa. — 3-e u3., ucp. u gom. — MOCKBa :
MzparensctBo FOpaiit, 2019. — 265 ¢. — (Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-9916-7003-6. — Teker :
anexktponHbiit // DBC KOpaiit [caiit]. — URL.: https://www.biblio-
online.ru/bcode/426398

KpOMC MNEPCUUCICHHBIX HCTOYHUKOB 06yqafonmecs{ MOXET BOCIIOJB30BAaThCA ITOHMCKOBBIMHU
cucreMaMmu cetu HTepHeT 1o TeMe caMOCTOATEIbHON pabOTHI.

,21.]'15[ OCBOCHUA AUCHUIINIMHBI U CAMOCTOSATCIBbHOTO BLINIOJJHCHHA NPEAYCMOTPCHHBIX y‘IC6HOI>i
MporpaMMoil Kypca 3aJaHuil MOXeT OBbITh UCIOJIb30BAaHO CleAyloliee y4yeOHO-METOAUYECKOe
obecrieyeHue:

-METOMYECKHNE PEKOMEH/IAllMHU K BHIMIOJIHEHUIO JIAOOPATOPHBIX padoT;
-METOJMUECKHE PEKOMEHIAllUU K CaMOCTOSITENIbHOU padoTe.

Hauanom opranuzanuu i1r000i caMocToSTeNbHON pabOThl JOKHO OBITH MPUBHUTHE HABBIKOB U
YMEHUH IpaMOTHON paboThl ¢ yueOHON M HaydyHOM JUTEpaTypoi. DTOT MpoLecC, B MEPBYIO OUYEPEb,
CBSI3aH C HaXOKJEHUEM He0OX0AMMOM AJIs YCIIEIIHOTO OBJIa/IEHUS yUEOHBIM MaTepHaIoM JINTEPaTypoi.
OOyyJaroruiicst T0JDKEH YMETh MOJIb30BaThCsl POHIaMU OMOIHOTEK U CITPAaBOYHO-OMOIHoTpaduuecKumMu
U3IAHUSAMU.



3. OBPA3OBATEJ/IBHBIE TEXHOJIOT YA
3.1. O0pa3oBaTe/ibHbIe TEXHOJIOTHM NPHU NPOBEJAEHUHU JIEKIH I

Ne Tema Buapl npuMeHsieMbIX 00pa3oBaTebHBIX TEXHOJIOTHIA If::é;;o
1 2 3 4
Breente HWKT-Texuomnoruu, Hpo6neMvae JICKUMH, JTCKLIUHU- 2
BU3YAIN3ALIMU, MYJIbTUMEINNHBIE PE3EHTANN
1 Mexanuka HWKT-Texuomnoruu, Hpo6neMvae JICKUMH, JTCKLIUHU- 8
BU3YyAJIM3ALIMU, MYJIbTUMEAUNHBIE MPE3EHTALNT
2 Monexynsapuas pusuka. |[UKT-Texnonoruu, [IpobreMHbIe JEKIINUH, JTEKITUN- 4
TepMoauHaMuKa BU3YAIN3ALIMU, MYJIbTUMEINNHBIE MPE3EHTANI
3 PrekTpomHamiKa NKT-Texuomnoruu, HpO6J'I€M}-IBI€ JICKUMH, TCKIIUHU- 10
BU3YIN3ALIMU, MYJIbTUMEINUNHBIE MPE3EHTANI
4 |KoneGamis 1 BOHEL HNKT-Texuomnoruu, HpO6J'I€M}-IBI€ JICKUMH, TCKIIUHN- 6
BU3YJIN3AIIMU, MYJIbTUMEINUNHBIE PE3EHTANN
5 Ommmka HNKT-Texuomnornu, HpO6J'IeMj-II)Ie JICKIUH, JISKIIUH- 6
BU3YJIM3AIIMU, MYJIbTUMEININHBIE MPE3ECHTANN
6 (OCHOBEI CIIEIUAILHON UKT-Texunonoruu, [IpoGiemMHbie TEKIINH, TEKITUH- 5
TEOPUH OTHOCHUTEIIbHOCTH [BU3YaJIM3AIMU, MYJIbTUMEAUNHBIE MPE3EHTANN
v JJIEMEHTEI KBaHTOBOU UKT-Texunonoruu, [IpoGiemMHbie TEKIINH, TEKITUH- 4
(bU3UKH. BU3YyJIN3AIIMHU, MYJIbTUMEANINHBIE MPE3EHTANT
8 [Deosomms Beeneroii HUKT-Texuomornmu, HpO6J'IeMuHI)Ie JIEKITUH, JICKITHH- 4
BHU3yaJU3alNH, MYJIbTUMEIUNHBIE IPE3CHTAUU
Wroro o xypcy| 46
3.2. O6pa3oBaTejibHbIe TEXHOJOTHH NPU NPOBEIEHNH MPAKTHYECKUX 3aHATHI
(raGopaTopHBIX padoT)
No Teuma Bunbl npumenseMbIx O6pUaSOBaTeJ'II>HI>IX K]S(J)I_
TEXHOJIOT U1
4acoB
1 2 3 4
1 Mexamixa CeMuHapckue 3aHsATuUs, pa300p pereHus 8
3a/1a4, J1abopaTopHbIe pabOTHI
2 MounekynsapHas hu3MKa. CeMuHapckue 3aHsATuUs, pa300p pereHus 6
TepmonHamuka 3aa4, 1a00paTopHbIC pabOTHI
3 PrexrpoanHamixa CeMuHapckue 3aHsATuUs, pa300p pereHus 1
3a/1a4, 1abopaTopHbIe pabOTHI 0
4 |Kome6ammis i BoHbL CeMuHapckue 3aHsATuUs, pa300p pereHus 4
3a/1a4, 1abopaTopHbIe pabOTHI
5 |Onuka CeMuHapckue 3aHsATHs, pa300p pereHus
3aja4, 1JabopaTopHbIEe pabOTHI
3
Hroro no xypcy 5




4. YCJIIOBUS PEAJIM3ALIMU ITPOTI'PAMMBI INCHUTIJINHBI

4.1. MatepuajibHO-TEXHHYECKasA 0a3a, He00OX0AUMAas Il OCYLIeCTBJIEHUS
00pa3oBaTe/ILHOI0 Mpouecca Mo JMCUMILINHE

Kabuner ¢usuku, yn. JJumurposa, 200, ayn. 404

Crnenmanu3upoBaHHass MeOelb U CUCTEMBbl XpaHEHHs (JI0CKa KJIACCHAS, CTOJI M CTYJ YYUTEls,
CTOJIBI M CTYJIbSI YICHUYECKHUE, MIKA(BI UIs1 XpPaHEHUsI yIeOHBIX TOCOOMH, CUCTEMbI XpaHEHHST TaOJIHIL
U IUIAKaToB);

TEXHUYECKUE cpeAcTBa 0OydeHus (pabouee MECTO y4YMTENs: KOMIBIOTEp  yUUTENs,
BHJICOINIPOCKTOP, IKpaH, JmiensnonHoe [10);

JIEMOHCTPAIIMOHHBIE ~ Y4eOHO-HArsiiHble  TOCOOMS  (KOMIUIGKTBI ~ CTCHJOB,  TaOJHIIBI
JIE€MOHCTPAIIMOHHBIE, TOPTPETHI BBIIAIOIINXCS (PU3UKOB);

ab0paTOPHO-TEXHOJIOTUUECKOEe  00opynoBaHue (JlabopaTtopHble HAOOpPHI, HAOOpPHI  JIA
MPaKTUKYMOB, KOMIIJIEKTHI J1a0OPaTOPHBIX MPUOOPOB, KOMITJIEKThI IEMOHCTPAILIMOHHBIX PUOOPOB).

Hepeqem, H606XOIII/IM01"0 NMporpaMmMHoOro o0ecneueHns

e Oneparronnas cuctema Microsoft Windows 10

e [laker nmporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoGomHoe mporpaMMHOe oOecredeHue, He
OTpaHUYEHO, OECCPOYHO)

e Hurepner 6paysep Google Chrome (OecruiaTHOoe porpaMMHOe oOecrieueHne, He OrpaHuYeHo,
0OeccpovHO)

e K-Lite Codec Pack — ynuBepcanbHbIii HAOOp KOAEKOB (KOJHUPOBIIUKOB-ICKOIMPOBIINKOB) U
YTHJIMT IS TIPOCMOTpa W 00paboTku ayamo- W BuaeodaiaoB (OecruiaTHOE MPOTpaMMHOE
obecrieueHne, He OTPaHUICHO, OECCPOUHO)

e WinDjView — mporpamma mis mpocmotpa ¢aiioB B ¢popmare DJV u DjVu (cBobGomHoe
porpaMMHOe o0OecrieueHne, He OrpaHuIeHO, OECCPOUHO)

e Foxit Reader — mpukiagHOe MPOrpaMMHOE 00ECIICYSHUE TS TIPOCMOTPA JEKTPOHHBIX
IoKyMeHTOB B ctanaapte PDF (OecriatHoe mporpaMMHOe oOecrieueHue, He OTrpaHHYCHO,
0OeCcCpoYHO)

5. IMEPEYEHb OCHOBHOM I/IUI[OHOJIHI/ITEJII)HOI‘/‘I YUYEBHOWM JIATEPATYPBI,
HEOBXOJIUMOMU )11 OCBOEHUA JUCHUITIMHBI

5.1. OcHoBHas JIuTEpaTypa

1 ®upcos, A. B. ®usuka mist npodeccuit U cenuaibHOCTEH TEXHHUECKOTO U €CTECTBEHHO -
HayyHoro npoduieii [TekcT] yueOHUK A7 UCTIOJIb30BaHUS B YUeOHOM Mpoiiecce 00pa3oBaTENbHbBIX
yupexxaenuii CIIO nHa 6a3e OCHOBHOTO 0OIIero oOpa3oBaHUS C MOJYYEHHEM CpPEAHEro OOIIero
obOpazoBanus 1A. B. ®upcos; nox pen. T. U. Tpodpumoroii. - 2-¢ uzn., crep. -MockBa: Akagaemus,
2017. - 350 c. un. - (Ilpodeccuonansuoe obpazoBanue. OOIIE0Opa3oBaTEIbHbIE TUCIUIINHBI). -
ISBN 978-5-4468-5098-3

2 KpaBuenko, H.}O. ®usuka : yd4eOHUK M NPAKTUKYM I CPEAHEro IMpoQecCHOHAIBHOIO
obpazoBanusi/ H. FO. KpaBuenko. — MockBa: W3marensctBo HOpaiit, 2021.— 300c. —
(ITpodeccronansuoe obOpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr : snektpoHHsI // OBC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/470671

3 Kanamnaukos, H. Il. ®usuka B 2 4u. Yacte 1: y4eOHMK M TPAKTUKYM Uil CPEIHETO
npodeccuonanbHoro odpazosanus / H. I1. Kanamaukos, C. E. MypaBseB. — 2-¢ u31., UCIpP. U
nomn. — Mocksa : U3parensctBo FOpaiit, 2020. — 254 c. — (IIpodeccronanbaoe 06pazoBaHue). —
ISBN 978-5-534-09159-5. — Tekcr : oamekrponsbii // OBC IOpait [caliT]. —



https://urait.ru/bcode/470671

URL: https://urait.ru/bcode/449060

4 Kanamuaukos, H. I[1. ®usuka B 2 4. Yacte 2 : y4eOHMK W TPAKTUKYM JUISI CPEIHETO
npogeccuonanbHoro odpazosanus / H. I1. Kanamnukos, C. E. MypaBseB. — 2-¢ u3A., UCHp. H
nom. —  MockBa :  M3marensctBo  FOpaiit, 2020. — 244 c.—  (IIpodeccuonansroe

obpazoBanue). — ISBN 978-5-534-09161-8. — Texkcr : anekrponssiii // IBC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/449061

52 JonojiHUTe/IbHAS JTUTEPATYypa

1. Tpodumona, T.W. PykoBoAacTBO K pemieHuio 3amad mo ¢usuke : ydeOHoe mnocobue uis

cpenHero mpodeccuonanpHoro oobpaszosanusi / T. U. Tpodpumosa. — 3-e u3nm., WChp. W JOIM. —
Mocksa : M3marensctBo IOpaiit, 2019. — 265 c. — (IIpodeccuonanproe oOpa3oBaHHE). —
ISBN 978-5-9916-7003-6. — Tekcr : omekrponneii // OBC IOpaitr [caldT]. —

URL: https://urait.ru/bcode/426398

5.3 Ilepuoguyeckue U3TaAHUSA

1. BectHuk MockoBckoro ynusepcurera. Cepus 03. @usuka. Actponomus. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4 Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET»,
HEe00X0AMMBIX [IJISI OCBOCHUS IMCHUIIMHBI (MOLYJIs1)

1. MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®eneparuu ( http://MunoOpHayku.pd/);

2. ®enpepanbubiii moptan "Poccuiickoe oopazosanue" (http://www.edu.ru/);

3. Hudopmanuonnas cucrema "ExmHoe OKHO I0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas xoyuiekius nudpoBsix o0pazoBarenbHbIx pecypcos (http://school-

collection.edu.ru/);

denepanbHbIi HeHTp HHDOPMAIHOHHO-00pa3oBarenbHbIX pecypcos (http://fcior.edu.ru/);

O6pasoBarensubiii mopran "Yueba" (http://www.ucheba.com/);

o

o

7. Tlpoekt ['ocymapcTBEHHOTO HHCTUTYTa pycckoro si3bika umeHu A.C. [lymkuHa
"O6paszoBanue Ha pycckom" (https://pushkininstitute.ru/);Hayuanas snmekTpoHHas
oubanorexka (HOB) (http://www.elibrary.ru);

8. HammonansHas snekTponHas oubanoreka (http://u36.pd/);

9. KubepJlenunka (http://cyberleninka.ru/).

10. CupaBouno-undopmarmoHublit mopran "Pycckuit s3eik” (http://gramota.ru/);

11. Cnyx0a TeMaTHYECKHUX TOJIKOBBIX cioBapeit (http://www.glossary.ru/);

12. Cnosapu u sunuknoneauu (http://dic.academic.ru/);

13. KoncynbranT Ilitoc - cripaBovHas mpaBoBasi CUCTEMa (JIOCTYI 110 JIOKAJIbHOW CETH)

6. METOIJUYECKHUE YKA3AHUA JIsA OBYYAIOIIUXCA IO OCBOEHHMIO
JUCHUIIJIMHBI

3aJ10roM yCIEIIHOTO OCBOEHUS yueOHOro Kypca «®Dusnkay» sBiseTcs NocelleHue JEKIIMOHHbBIX
U IIPAKTUYECKUX 3aHATHH (JJa00paTOPHBIX paboT), TaK KaK MPOITYCK OJTHOTO, a TeM 00Jiee HECKOJIbKUX
3aHATHH MOXET OCJIO)KHUTb OCBOCHHME PA3AEiOB Kypca. Yyaliuecs s MOJTHOLEHHOTO OCBOEHUS
JOJKHBI COCTABIIATh KOHCIIEKTHI KaK MPH MPOCIYIIMBAHUN €T0 TEOPETUYECKON (JIEKIIMOHHOI ) YacTH,
TaK W TMpU MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenmaTenbHO, YTOObI KOHCHEKTHI JIEKIHHA U
CEMHHApPOB 3aIlMCHIBAJINCH B JIOTMUECKOH MOCIIEI0BATEIBHOCTH U3YYEHUS Kypca U COAEPIKAIUCH B
OJTHOM TeTpaau. ITo obecreyuT 6oJiee MOJHYIO MOATOTOBKY KaK K TEKYIIMM y4eOHBIM 3aHIATUSAM, TaK
U CECCHOHHOMY KOHTPOJIIO 3HAHU.


https://urait.ru/bcode/449060
https://urait.ru/bcode/449061
https://urait.ru/bcode/426398
http://минобрнауки.рф/)%3B
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/)%3B
https://pushkininstitute.ru/
http://www.elibrary.ru/
http://нэб.рф/)%3B
http://cyberleninka.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/

B xoxme nexkuuii mpemogaBaTellb M3JIaraeT U PaszbiACHIET OCHOBHBIC, HauOOJee CIOXKHBIE
MOHATHUSL TEMBI, a TAK)KE CBSI3aHHBbIE C HEH TEOPETUYECKHE M NPAKTUYECKUE IPOOJIEMBI, AET
PEKOMEH/IAlK Ha CEMHHAPCKOE 3aHATHE U YKa3aHUS Ha CAMOCTOSATEIBHYIO padoTy.

[IpakTudeckue 3aHATHS (JJabopaTopHBIE PabOTHI) 3aBEPIIAOT M3YyUCHHE HAUOOJIee BAKHBIX
TEM y4eOHOH IUCIUIUIMHBI U CITyXKaT JUIs 3aKPETUICHUS H3y4eHHOTO MaTepuaa.

JIMIaKTHYECKUE LETH MPaKTHYECKUX 3aHATHI (JTab0paTOpHBIX padoT):

-yrayOiieHue, CUCTEeMaTH3aIMs U 3aKpeTICHHEe 3HAaHWH, IPEBPAIICHUE HX B YOCKICHMS,

- IPOBEPKA 3HAHMI;

- IPUBUTHE YMEHUN U HABBIKOB CAMOCTOSITEIIBHOM Pa0OTHI ¢ YA€OHHKOM, CTaThEH U Tp.;

-pa3BUTHE KYJIbTYpPbl peud, (POPMUPOBAHUE YMEHHS apryMEHTHPOBAHO OTCTAUBATH CBOIO
TOYKY 3pEHHS], OTBEYAsl HA BOIIPOCHI IPYTUX CTYACHTOB U IPENOAABaTENs;

- YMEHHE CIylaTh APYrux, 3aaBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTENEHU aKTUBU3AIIMH MHEMUYECKON UM MBICIUTENBHON AEATEIbHOCTU
CTYAEHTOB (pOpPMBI OpraHU3allM¥ CEMUHAPCKUX 3aHATUN MOYKHO pa3/iesIuTh Ha /IBa TUNA!

1) penpoAyKTUBHBIN U 2) TPOYKTUBHBIN.

PenpoiyKTUBHBIA THUII OpraHu3allMM 3aHATUS MPEAIONaraeT, Mpexkae BCEro, akTUBHU3ALINIO
MHEMHUYECKUX CIOCOOHOCTEN cTyaeHTOB. OHU JIOJKHBI 3alIOMHUTH M NE€pecKa3aTh OMPEIEIeHHbII
yueOHBI MaTepuan Ha OCHOBE MaTepuana JIeKUUH wWid y4eOHUKOB. I[IpoayKTHBHBIM THI
OpraHM3aliK 3aHATHS IPEANOJaraeT akTUBU3ALMIO MBICIUTENBHBIX CIOCOOHOCTEH CcTyAeHTOB. OHI
JOJI’KHBI CPAaBHUTB, TPOAHAIU3UPOBATh, 0000INTh, KPUTHUYECKU OLIEHUTD, CIIENIaTh YMO3aKIIOUeHHE
Ha OCHOBE YCJIBIIIAHHOTO WJIM MPOYUTAHHOTO MaTepuaa.

Bun (dbopma) npakruueckux 3aHATHI (Ja00OpaTOpHBIX pabOT) OMpeenseTcss ColepKaHueM
TEMbI, YPOBHEM IMOJATOTOBKU CTYJIEHTOB JAaHHOM TpyNIbl, HalpaBJ€HUEM U NpopUiIeM HUX
MOJArOTOBKHM, HEOOXOJUMOCTBIO YBSI3aTh IPENOAAaBaHUE Y4E€OHON MAUCHUIUIMHBI C JPYrMMH
IUCLUUIUIMHAMH, U3y4aeMbIMU CTyIEeHTaMH. Bua ceMmHapa npusBaH cnocoOCTBOBaTh HauOolee
IIOJIHOMY PacKpBITHIO COAEP)KaHUS U CTPYKTYpbl OOCYXKJaeMOH Ha HEM TeMbl, 00eCHeUuTh
HauOOJIBIIYI0 aKTUBHOCTb CTYAEHTOB, PEIIEHHE [T03HABATEIbHBIX U BOCIIUTATENIbHBIX 3a/1a4.

Haubonee pacnpoctpaneHHOM popMOit MpaKTUUECKUX 3aHATUN TI0 (DU3UKE SBIISACTCS PEIICHUE
pacueTHbIX 3ajad. Tak Kak 3TO OAMH M3 INPUEMOB OOy4eHHUs, MOCPEICTBOM KOTOPOIO
oOecnieunBaeTrcs 6oJsee riry0oKoe 1 OJHOE YCBOEHHE y4eOHOro Marepuaia 1o JUCHUILIMHE, TO OH
3aHUMAaeT B (PU3MUECKOM 0Opa30BAHUU BAXHOE MECTO. YTOOBI KaYeCTBEHHOI'O OCBOUTH IPEIMET,
U3Y4YCHHE TEOPETUYECKOr0 MaTepuana JOJDKHO COYETaTbCsl € CUCTEMATHYECKUM PEIICHHEM
pa3IU4YHBIX 3a/a4.

JlaHHBIN KypC pa3BUBAET Yy YUAIlUXCsS YMEHHUE PEIIATh TEOPETUYECKUE U PACUETHBIE 3a1a4H, a
TaKke OOIIMe HHTEJUIEKTyaJbHbIe YMEHHMS M HaBbIKM — aHAJIW3UPOBaTh, KOHKPETH3HPOBATH,
0000111aTh, TPUMEHSATH IPUEMbI CPAaBHEHUS.

Pemenune 3amau crocoOCTBYET OCO3HAHUIO y4alllUMUCS CBOEH COOCTBEHHOM AEATENbHOCTH,
o0ecreyrBaeT uX CaMOCTOATENIBHOCTb U aKTUBHOCTb, (POPMHUPYET YMEHHSI IPUMEHSTh NOTy4YeHHbIE
3HaHUS B HECTAHJAPTHBIX, TBOPYECKUX 3aaHUAX. Y CTYJEHTOB TaKXe BOCIIUTHIBACTCS TPYA0II00HE,
L[EJIEYCTPEMIICHHOCTD, Pa3BUBACTCS YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HACTONYMBOCTbH B
JOCTHKEHUM IIOCTaBJIECHHOW Lienu. B mponecce pemeHus 3afgad pean3yroTCss MEKIIPEIMETHBIC
CBSI3U, YTO TO3BOJIAET y4alIUMCs MOJIydaTh IEJIOCTHOE MPEACTaBICHHE 00 OKPYKAIOIIEM MHpE C
LIEbI0 HCIIOJIb30BAHUS €r0 B JaibHEHIIEH KM3HU. VHTerpamus ¢ TeMH IpeaMeTamMH, KOTOpbIe
KaXyTCs CTyI€HTaM JO0CTaTOYHO NPUBJIEKATEIBHBIMH, ITO3BOJISIET YCIIEIIHO MOBBIIIATE HHTEPEC K
¢u3uKK U pa3BUBaTh MOTUBALMIO €€ U3ydyeHus. IHTerpupoBanue ¢ NpUKIaJHBIMU JUCHUIUIMHAMU
pacKpbIBaeT BO3MOXXHOCTH MTPAKTUYECKOTO IPUMEHEHUS IPUOOpETaeMbIX 3HAHHH.

CamocrosTenbHas paboTa ywamuxcs sBIseTcs  BaxkHeilmed  Qopmoit  ydeGHO-
no3HaBaTelbHOro mpouecca. lLlenap 3amaHuit Ui caMOCTOSITENBHOW pabOTHl — 3aKpenuTh HU
paclIMpUTh 3HAHMSA, YMEHMS, HABBIKH, MPUOOpETEHHBIE B pE3yJbTaTe W3YYEHUS AUCIUILTUHBL;
OBJIAZIETh YMEHUEM HCIMOJIb30BaTh MOJYYEHHbIE 3HAHUA B NPAKTUUYECKOH paboTe; MOTyIUTh
NEpPBUYHBIE HABBIKU NMPO(ECCHOHAIBHON AEATENbHOCTH.



3amaHus Ui CaMOCTOSITENIBHOM Pa0OThI  BBHINOJHAIOTCS B IMUCBMEHHOM BHJIE BO
BHEAyIUTOpHOE BpeMms. PaboTa J0JDKHA HOCHTH TBOPUYECKHH XapakTep, NpH €€ OLEHKe
MPEero1aBaTellb B MEPBYI0 OYepelb OLEHUBAET 0OOCHOBAHHOCTh U OPUTHMHAIBHOCTH BHIBOJIOB. B
MUCHbMEHHOM paboTe MO TeMe 3aJaHus YYaIlUKcsl JOJDKEH MOJIHO U BCECTOPOHHE PAacCMOTPETh BCE
aCIeKThl TEMBbI, YETKO C(HOPMYJIMPOBATH U apryMEHTHPOBATH CBOIO TMO3UIMIO 1O HCCIETyEeMbIM
BOMpocaM. BrIOOp KOHKPETHOTO 33aHus UTsl CAMOCTOSITEIHbHON pabOThI TPOBOIUT MPETIOIABATENb,
BEYIINH MPAKTHYECKUE 3aHATHUS B COOTBETCTBUU C TIEPEUHEM, YKa3aHHBIM B TUIaHAX MPAKTHYECKUX
3aHATHI.

Obwue npasuna 8bINOIHEHUSA NUCOMEHHBIX pabom

Ha mepBoM 3aHATHM CTYIEHTHI JOJDKHBI OBITH MPOMH(GOPMHPOBAHBI O HEOOXOIMMOCTH
COOIIIOJICHUST HOPM aKaJeMHYECKOW STHKH M aBTOPCKUX IpaB B Xoae oOyudeHws. B dacTHOCTH,
MIPEOCTABIISIFOTCS CBEACHUSI:
oOuras uHGopmarus 06 aBTOPCKUX MpaBax;

MpaBHJIa IUTHPOBAHHUS;
npaBuia 0(OPMIIEHUS CCHUIOK;
Bce nmeronuecs B TEKCTE CHOCKH TIATENILHO BBIBEPSIOTCS U CHAOXKAIOTCS «aapecammy.

HemonyctrMo BKITFOUATh B CBOIO pabOTY BBIIEPKKU M3 pabOT JPYruX aBTOPOB 0€3 yKa3aHHS
Ha 3TO, TIEPECKA3BIBATh UYXKYIO Pad0Ty OJIM3KO K TEKCTY 0€3 OTCBIIKM K HEH, UCTIOIb30BaTh Ty)KHE
uaeu 6e3 ykazaHus IEPBOMCTOYHHUKOB (3TO KacaeTcs U uHpopmanuu, HaliieHHOU B IHTepHeTe). Bee
CITydaw IjIaruaTa JOJDKHBI OBITh HCKITFOUYEHBI.

CHuCOK HCIOJIb30BAaHHOM JIMTEpATyphl JTOJDKEH BKIIIOYATH BCE MCTOYHHWKH HH(OpPMAIIHH,
W3yYeHHBIE W TMPOPa0OTaHHBIE CTYJCHTOM B IPOIIECCE BBHITIOJHEHUS pabOTHI, W JIOJDKEH OBITH
coctaBnieH B cootrBerctBuM ¢ ['OCT P. 7.0.5-2008 «bubnunorpaduueckas ccoiika. OOuiue
TpeOOBaHUS U TIPABUIIAY.

N3yuenne o06meoOpa3oBaTenpbHOM ydeOHOW aucnuiuimHbl  «Dusukay 3aBeprraeTcs
MoJBEICHUEM HTOTOB B ¢dopMme auddepeHIIMPOBAHHOTO 3adeTa B paMKaxX MPOMEKYTOYHOM
atrectaruu cryaeHToB B mporecce ocBoeHust OITIOIT CIIO ¢ momyueHueM cpeaHero oOIIero
obpazosanus (ITTICC3).
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OIIEHOYHBIE CPEJICTBA JJISA KOHTPOJISA YCIIEBAEMOCTHU

7.1. Kputepuu oueHKH 3HAHMI

Orenka

bamn

O0001eHHas OlleHKa KOMIIETEHIINN
(2-5 6annoB)

«HeynoBieTBOpPUTEILHO» -
HYJIEBOM YPOBEHb

2 Oamia

OOyuaromuiicss HE  OBJAJe]l  OIEHUBAEMOU
KOMIICTEHIICH, HE  PACKPBIBACT  CYIIHOCTh
MOCTABJICHHOW TIpoOsieMbl. He ymeeT mpuMeHsTh
TEOPETUUCCKHIE 3HAHWS B PEIICHUH MPAKTHICCKON
cutyaruu. Jlomyckaer OmMOKA B MPUHHUMAESMOM
pemieHnn, B paboTre ¢ HOPMATHUBHBIMU
JOKyMEHTaMH, HEYBEPEHHO 000CHOBBIBAET
NOJTy9EeHHBIC pe3yNnbTaThl. Marepuan u3naraercs
HEJIOTUYHO, OeccrcTeMHO, HE/I0CTaTOYHO
T'PaMOTHO.

«Y IOBJIETBOPUTEIBLHO»
- IOPOTOBBIN YPOBEHb

3 Oamta

OO6yuatomuiicss ocBowsn 60-69% orneHnBaemMon
KOMIICTCHIIMH, IMOKAa3bIBACT YIAOBJICTBOPUTCIIBLHBIC
3HaHUA OCHOBHBIX BOITPOCOB IIporpaMMHOro
MaTtepualia, YMEHHsS aHAJIM3UPOBaTh, JIENATh
BBIBOJIBI B YCIIOBHSIX KOHKPETHOM CHUTYallMOHHOMN
3a/1a4U. W3naraer peuieHue po0IIeMbI
HEJOCTaTOYHO  TIOJHO,  HEMOCJIEJOBATEIbHO,
JIOMTyCKAaeT HETOYHOCTH. 3aTpyIHSETCS
JTIOKa3aTeIbHO 000CHOBBIBATh CBOU CY)KJICHUSI.

«Xopo1ioy -
0a30BbIil YPOBEHB

4 Gamta

OO6yuatomuiicst ocBowsn 70-89% oneHnBaemon
KOMITIETEHIINH, YMEET NPUHUMATh TEOPETUYECKUE
3HAHUSI U TIOJYYCHHBIM MPAKTUYECKUN OMBIT B
pELICHNU  TPAKTUYECKOW  CUTyallMu.  YMeEJo
paboTaeT ¢ HOPMATUBHBIMU JOKyMEHTaMU. YMeeT
apryMEHTHUPOBAaThb CBOM BBIBOABI W NPUHHUMATh
CaMOCTOSITENIbHBIE ~ PEIIEHUs, HO  JOIMYyCKaeT
OT/IeJIbHbIE HETOYHOCTH, KaK MO COJIEP’KaHUI0, TaK
U 10 YMEHHIO, HaBBIKaM pabOThI C NMOCTABICHHOM
BOIIPOCOM.

«OTINYHO) -
MIPOJIBUHYTHIN YPOBEHb

5
OaJUI0B

O6yuaromuiicst ocBomwn 90-100% oneHuBaemon
KOMIIETEHIINM, YMEET CBS3bIBATH TEOPUIO C
MPAKTUKOM, MIPUMEHSTh MOJTY4ECHHBIN
MPAKTUYECKUN  OMBIT, AaHaJIU3UpoBaTh, JEJaATh
BBIBO/Ibl, IPUHUMATh CAMOCTOSITEJIbHBIE PELICHHUS B
KOHKPETHOM CUTYallHH, BBICKA3bIBaTh n
000CHOBBIBATh CBOM CYXICHHS. J[eMOHCTpupyeT
YMEHHE BECTH Oece/lbl, KOHCYTbTHPOBAThH FPAXKIAH,
BBIXOJWTHh U3 KOHQIMKTHBIX cUTyanuid. Brmameet
HaBbIKaMU pabOThI C pElIeHUEM 3a/a4, IPUMEPOB.
Bnaneer nMCbMEHHOM U YCTHOW KOMMYHMKAILIMEH,
JIOTUYECKUM H3JI0KEHHEM OTBETA.




7.2. OHeHO‘lHLIe cpeacrea AJisi IpoBEeACHUSA TeKyIII(’,ﬁ aTTreCTalumn
B nanHom pa3gejic IpuBOAATCH 06pa3u1>1 OICHOYHBIX CPEACTB. IToaHbBII KOMILIEKT
OLICHOYHBIX CPEACTB IIPUBOAUTCH B DoHae OLEHOYHBIX Cpe€acrs.

Texymmuii KOHTPOJIb IPOBOAUTCS B popme:
- (ppoHTANBHBII OTIPOC
- MHJIMBUAYaJbHBI YCTHBIN OMPOC
- TUCBMEHHBIN KOHTPOJIb
- TECTUPOBAHUE IO TEOPETUUECKOMY MaTepHaly
- mpakTu4eckas (JlabopaTopHas) padora
- 3aIlIUTa BHINOJHEHHOTO 33aHHUS.

dopma [Ipaktnueckuit | JInunble kayecTBa Hpuvepsi
3HaHUsA Ymenus OTICHOYHBIX
aTTecTaluu OTIBIT (BJIAJICHUE) oOyuaromierocs
CPEICTB
YcrHbIi Koutpons | Onenka Onenka HaBbIKOB | OrieHka Kontpouns-
(mUcbMeH- | 3HaHWM M0 | yMEHUs paboThI € CIIOCOOHOCTH HbIE
HBI) OTpeJieNieH | pa3Iu4aTh JUTEPaTypHbIMU | OTIEPATUBHO U BOTIPOCHI
OTIpOC TIO HBIM KOHKPETHBIE | HCTOYHUKAMU Ka4eCTBEHHO 10 TeMam
TeMaM npoOiemMa | HOHATHUS OTBeYaTh Ha MpUJIaratoT
M MIOCTABJIEHHBIE csl
BOIIPOCHI
[Ipaktuuec | Cmbica OnuceBate 1 | HaBbikamu: Ouenka Tembl
- Kue TIOHSTHIA: OOBSICHATH OITMCAHUS U CIOCOOHOCTH pabor
(Jtabopatop | €CTECTBEH- | €CTECTBEHHO- | OOBSICHEHUS OTIEPATHUBHO H MIPUJIararoT
HBIE) HOHAyYHOE | Hay4HbIE €CTECTBEHHOHAy4- | KaUeCTBEHHO csl
paboThI SIBJICHUE, SBJICHUA U HBIX SIBJICHUI U pemars
TUIIOTE3A, CBOWCTBA TEJI: | CBOWCTB TEII: ITOCTaBJICHHBIE HA
3aKOH, JIBIDKCHUE JIBIDKCHUE MPAKTUYECKUX U
TEOPHS, HEOECHBIX Tel | HEOSCHBIX TeN U 71a00paTOPHBIX
BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3agauu u
B3aUMOJICHl | MCKYCCTBEHHBI | CIIyTHHUKOB 3€MJIH; | apryMEHTUPOBATh
CTBUE, X CITyTHHUKOB CBOICTBA I'a30B, pe3yabTaThl
3JIeKTpoMar | 3emiu; KUJKOCTEN U
HUTHOE CBOMCTBa TBEPIbIX TEJ;
ToJe, rasos, ANIEKTPOMArHUT-
BOJIHA, KHUIKOCTEH U | HYIO MHIYKIIHIO,
¢oToH, TBEPABIX TEJI; | paclpoCTpaHEHHe
arom, ANEeKTpoMar- AIIEKTPOMAarHUTHBI
aTOMHOE HUTHYIO X BOJIH; BOJIHOBBIE
PO, UHTYKIHIO, CBOICTBA CBETa,
MOHM3UPYIO | pacCIpOCTpPaHE | U3IYyYEHHUE U




e HUE HOTJIOLIEHUE CBETA
U3JIy4EeHUs, | SJIEKTPOMArHu | aTOMOM;
TUTaHeTa, THBIX BOJIH; doroaddexr.
3B€374, BOJIHOBBIE [IpuBouTh
TaJlaKTUKa, | CBOMCTBA [IPUMEDBL,
Bcenennas. | ceera; MMOKa3bIBAIOIINC,
M3JIyYCHHE U | YTO: HAOIIOACHUS
HOTJIOUIEHUE | U SKCHEPUMEHT
CBETa aTOMOM; | SIBJISTFOTCS OCHOBOM
doTodddeKT. | I BRIABUKCHUS
TUIIOTE3 U TEOPUH,
MO3BOJISIIOT
MIPOBEPUTH
HUCTUHHOCTh
TEOPETUUECKUX
BBIBOJIOB;
€CTEeCTBEHHOHAay4-
Hasi TEOpHs JaeT
BO3MOYHOCTh
OOBSICHATH
W3BECTHBIE
SIBJICHUS TIPUPOTBI
Y Hay4dHbIC (aKTHI,
IIPEACKa3bIBATh
€lle HEU3BECTHBIE
SBJICHUS
Tectuposa- | Koutpons | Ouenka Ouenka HaBbIKOB | OreHKa Bomnpocsl
HHE 3HAHUM MO | YMEHHUs JIOTUYECKOTO CIOCOOHOCTH [Tpunararot-
OIIpEeNIEeICH- | pa3InyaTh aHaIu3a u OIIEPaTUBHO U cA
HBIM KOHKPETHBIE | CUHTE3a IpU KaueCTBEHHO
npoOiemMa | HOHATHUS COIIOCTABJICHUH OTBEYaTh Ha
M KOHKPETHBIX IIOCTaBJICHHBIE
HNOHATUI BOIIPOCHI

7.2.1 IlpuMepHBIe TeCTOBbIE 32JaHUA /ISl IPOBEICHUA TeKyllell aTTecTaluu:

Cuny, c komopoti 6ce meia npumMALUBAIOMCA Opy2 K Opy2y, Ha3bl8AI0M.!

0 A) cuIOi TpeHUs:

0 b) cunoit ynpyrocru;

[] B) rpaBuTanuonHo# crioi

Cuna scemupHno2o msazomenus ygeaudyumcs 6 2 pasa, eciu:

O A) Maccy KaxJI0ro U3 B3aMMO/ICHCTBYIOIIMX TeJ YBEJIUYHUTh B 2 pasa;
O b) Mmaccy kaxa0oro U3 B3auMOJICHCTBYIOIIUX T€Jl YMEHBIIUTH B 2 pa3a;
O B) maccy oaHOTO M3 Tes yBEIMUYUTH B 2 pasa.

I pasumayuonnas nOCMosIHHASL 8 3aKOHE BCEMUPHO20 MA2OMEHUSL 0003HAYAEMC sl U YUCTIeHHO PABHA
N A) g= 9,8 m/c?
0 B) G=6,67-10 ' H - M%/kr?
0 B) K=400 H/m
Cuna ecemuproco macomenus ymenvuwumes ¢ 100 paz, ecau:
O A) tena conu3uth Ha 100 MeTpoB;




O b) tena ynanute Ha 100 meTpos;
O B) paccrosinue mexay TenaMu yBenuduTh B 10 pas.

7.2.2 TlpuMepHbIe BONPOCHI JIs1 YCTHOT0 ONPoca (KOHTPOJIbHBIX padoT)

AJIsL MPOBECACHUSA Telcymeii aTreCcranuu:

MexaH#Ka — 3TO 4acTh (PU3UKH, KOTOPAsk M3ydaeT 3aKOHOMEPHOCTH MEXaHUYECKOTO JIBIKCHHS U
MIPUYMHBI, BEI3BIBAIONINE HITU H3MEHSIOINE 3TO JIBUKCHHE.

1) Mexanuueckoe osudicenue —

Paznensr MexaHUKW: KWHEMAaTHUKa U TUHAMUKA. Yem onu omauyaromes opye om opyea?

2) Mamepuanvras mouxka —

3) Teno omcuema —

4)Cucmema omcuema —

TpaexTopusi — BooOpaxaemasi TUHUS, COSUHSIIONIAs TOJIOKEHUSI MaTePUATBLHONU TOUKH (TeJia) B
OmKaiIIne moCIeJ0BaTeIbHBIE MOMEHTHI BPEMEHH.

S)Ilepemewenue —

6)Ilymv —

7)Yem onu omauuaromes opye om opyea?

8)Cropocmo —[? ]hopmyna

PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHUE — IBM)KEHUE, TIPA KOTOPOM TEJIO ITePEMENIaeTCs C
MTOCTOSIHHOM 10 MOJYJIO M HAIPaBJIECHUIO CKOPOCTHIO.

9)3axoH pagHomepHO20 NPAMOIUHENHO20 08UNCEHUS: POopMYLa

10)Ycxopenue —[? Jghopmyna

[IpssmonuHelHOE TBUXKEHUE C TTIOCTOSIHHBIM YCKOPEHHEM.

11)3akoHn pasHoycKOpeHH020 NPAMOIUHENHO20 0BUICEHUS: (opmyna

12)@opmyna ckopocmu npu pagHoyCKOpeHHOM 08UNHCEHUU: hopMYa

13)3axon pasrozameoneHH020 NPAMOIUHEUHO20 OBUIICEHUS. opmyaa

[IpumepHbIe BOMIPOCHI sl KOHTPOJISE CAMOCTOSITEIbHOM pabOThI:

14) @opmyna ckopocmu npu pagHo3ameOdleHHOM O8UICEHUU: Gopmyna

[lepuoauueckoe IBMKEHNE — IBIKEHUE, TOBTOPSIOIIEECS Yepe3 paBHbBIE MPOMEKYTKH BPEMEHHU.
Bunel nepuoaudeckux ABMKEHUN: BpalllaTeabHOE U KoJiebaTenbHOe.

15) Yem onu omauuaromes opye om opyea?

16)I1epuoo —

17)Ilepuoo epawenus — 8pemsi 00HO20 0OOPOMA NO OKPYIHCHOCMU. (hOpMYIa

18)Yacmoma spawenus —[? Jghopmyna

19) Unepyus —

20) Ilepswiii 3axon Horomona —

21) Bmopoii 3axon Heiomona —[? Jgpopmyna

22) Cuna — 6ekmopHuas uszuueckas eIudUHa, sA81aUancs mepoll ...

23)Tpemuii 3axon Hotomona —

24) Cuna maxcecmu — epagumayuonHas cuna, oeiucmeyiowas na meno. [? Jgpopmyna

Cuna ynpyrocTtu — cuja, BOZHUKAOIIAs IPH Maol AegopMaiiun pacTshKeHus (CokaTus) Tena,
HaIpaBJICHHAs TPOTUBOTIOIO0KHO CMEIICHUIO YACTHI] TeJia Tpu JedopMaIim.

25) 3axon ['yka —[? Jpopmyna

26)Cuna mpenus —[? Jgpopmyna



7.3. OIIeHO‘lHLIe cpeacrea AJisi IpoBEeACHUSA l'[pOMe)KyTO‘IHOi/i aTrecranum

[IpomexxyTouHas arrectauus

B o0y1actu
npodeccuoHab-
HOH
JESTEITbHOCTH

pelieHny 3a1ad B
obnactu
npodecCuoHaIb-
HOU JIeATENbHOCTH

YCTKO HU3jiaraTtb
XOJT pereHUs
3a]1a49 B
obmactu
npodeccuoHant
b
HOU
JeSITEIbBHOCTH
u
apryMeHTHpPO-
BaTh
pe3yabTaThl

ITpumep
dopma . JInyneie bl
arrecrany | 3HaHUs VMenust TpakTiyeckuit KayecTBa OLICHOYH
u OMBIT (BIA/IETB) | oGyyatommerocs | bIx

CpeAcTB

Kontpouns Onenka ymenus | OueHka HaBbIKOB | OneHka Bomnpocsr
Kontponsn :
ast 3HaHUS NOHUMATh JOTHYECKOTO crocoOHOCTH npuiara
pabora//lu 10T
hdepen 0a30BBIX CIIELIMAJIBHYIO COIIOCTABJICHUA U | TPAMOTHO U cA
[HUPOBAaH- | [oyoKeHUH | TEPMHMHOJIOTHIO | XapaKTEPUCTHKU | YETKO U3JIaraTh
HBIN 3a9€T | g oGnactu 00BEKTOB MaTepua
ectecTBO3Ha-| Onenka ymenus | Onenka HaBbIKOB | OreHKa 3amgaun
HUS pemars JOTHYECKOTO CrocoOHOCTH npusara
10T
TUTIOBBIE 33/1a4W | MBIIUICHUS TIPH IPaMOTHO U cst

7.3.1. IlpumepHbIe BONPOCHI /IJIsl MPOBEAeHHsI IPOMEKYTOUHOI aTTecTanuu (qud. 3a4yer)
1. 3akon Kynona. Onektpudeckoe mnoJie. Hampsbkennocts. Cyneprnosunusa mnojieid. Jlunuu

HaIIPAKCHHOCTH. IToTok HaITPsODKCHHOCTH.

2. PaboTa cun QJICKTPOCTATHYCCKOI'O IIOJIA. IToTenmuann. CBs13b MCKAY HAIPAKCHHOCTBIO U
IIOTCHIOUAJIOM. 9KBI/IHOTCHHI/IEUII>HBIC IMIOBCPXHOCTH.

3. [[I/ISJ'IGKTPI/IKI/I B OJICKTPOCTATHYCCKOM IIOJIC. HOJ'IHpHBIe H HCIIOJPHBIC JTUBJICKTPUKHU.

HOHHpI/ISaI_[I/IH JUDJICKTPHUKOB. QHGKTpI/IquKaﬂ HWHAYKIHA. HI/ISHGKTPI/ILIGCKEUI MNPpOHUIACMOCTb H

BOCIIPUHUMYUBOCTD.

4, HpOBOI[HI/IKI/I B OJICKTPOCTATUYCCKOM IIOJIC. HOTGHI_[I/IaJ'I, HaIIPsS2KCHHOCTD, IIJIOTHOCTD 3apsaa.

QHGKTPOGMKOCTB. KOHI[CHC&TOPBI. CO@,I[I/IHCHI/IC KOHJACHCATOPOB. EMKoCTh MI0CKOTO KOHACHCATOpAa.
QHGKTpI/ILIeCKOG IOJIC B KOHACHCATOPC.

S. OHeprus CUCTEMBI 3aps10B. DHEPrUs 3apsUKEHHOTO KOHJAEHCATOPa. DHEPTHUs IEKTPUIECKOTO
0JIA
6. IlocTosAHHBIM  dnekTpuueckud TOK. 3akoH Oma. ComnpotusiieHue. CoequHEHHE

conpoTtuiieHuid. 3akoH Jlxxoyns-Jlenna.

7. OnexTpoaBrKymas cuia. 3akoH Oma 17 3aMKHyTOU 1enu. [lone3Has u moyiHass MOIIHOCTb.
KIIJI ucrounuka toka. [IpaBuia Kupxroda.

8. B3anmoperictBue TokoB. MarautHoe nosie. MaraurHas MHAYKLUS.




9. HeiictBue nosis Ha Tok. Cuna Ammnepa. Teopema o nupkyasuuu MarHutHoro nojst. [lome

IIPSIMOTO U KPYrOBOI'O TOKOB. MaruuTHbIA MOMEHT KOHTYpa ¢ TOKOM.
10.  Cuna Jlopenna. JIBrkeHHE YaCTUIIBI B OJJHOPOJHOM MarHUTHOM TIOJIE.

11. OnexrtpomarHuTHass uHAyKuus. 3akoH @apaznes. B3aumuas unayknus. CaMOMHIyKUMSL.
Koadpduuumentsr  B3aumMHOW  wHAYKHIMHA.  WHIYKTHBHOCTh.  VHAYKTHBHOCTH  COJICHOWIA.

Tpancdopmarop. DHEprust MArHUTHOTO TIOJISL.

12.  IlepeMeHHBII dIeKTpUIECKUil TOK. MTHIyKTUBHOE, EMKOCTHOE U PEAKTHBHOE COMTPOTHBIICHUSL.

Bexropnas nuarpamma HanpsbkeHui. [losHoe conpoTusieHue. Pe3oHanc HanpsKeHU.
13. MomHOCTh B IIeNH IEPEMEHHOTO TOKa. JIeWCTBYIONINE TOK U HAPsHKCHHUE.

7.3.2. IIpumepHble 3a1a4uM 1Jis1 IPOBeEACHUS MIPOMEKYTOUYHOI aTTecTanuu (aug. 3a4er)

Yacte 1. (Boibepume gepubsiii gapuanm omeema)

1 TIlpu dpoTtosddexre padboTa BbIX0/1a AIEKTPOHOB U3 METAIJIA 3aBUCUT OT
A. yYacToTbl NagatoLLero ceeTa

B. WHTEHCMBHOCTM NafatloLLEro CBETa
B. XMmunyeckol npupogbl MeTaNI0B
. KMHETMYECKOWN SHEPrum BblpPbIBAEMbIX 3/1EKTPOHOB

2. Ha pucynke 2.01 moxa3aH rpaduk 3aBHCHUMOCTH CKOPOCTH IBWKCHUS  kuiajc puc. 201
Tena oT BpemeHU. Kakoil u3 mpeqnoxkeHHbIX TpaduKOB BhIpakaeT rpapuk o
YCKOPEHMS 3TOTO Tea?

Ao af? Ao afe? a, afe? hoa anfc?
) ;) ) ) 1wy
Tz 3, Tz 3 T Tz 3,
5 5 5 -5
A. b. B. I.

3. 3 MoJsib BOJOpOAa HaxoAdTcs B cocyze npu temmneparype T. KakoBa temnepatypa 3 Moib a30Ta B

cocy/ie TOTo ke 00beMa U IpHu ToM ke naBieHun? (Bomopoa u a30T cuuTaTh UI€aIbHBIMU Ta3aMH)
A.28T; b.14T; B.2T; I.T -
4. Ha rpaduke (CM. pUCYHOK) NPEACTABICHO U3MEHEHHE
temneparypsl T BemiecrBa ¢ TeueHuem BpemeHu t. B
HaYalbHBII MOMEHT BPEMEHHM BEUIECTBO HaXoAujaoch B 1
KPUCTAIZIMYECKOM  cocTosiHMU. Kakas W3 Touek

COOTBETCTBYET OKOHUYAHUIO MPOIecca IIIaBICHUS?
A. 5 b6 B.3 TI.7.

5. Ha pucynke 1.02 wuzobpakeHa 3aBUCHUMOCTb aMIUIUTYIbI
YCTAaHOBUBLINXCS KoJieOaHMit MasTHHKA oT YacTOThI
BBIHYXJaomeld cunbl  (pe3oHaHcHas KpuBasi). OTHoIIeHUe
aMIUIUTYAbl ~ yYCTAHOBUBIIMXCS  KojeOaHWUI  MasTHUKAa  Ha
PE30HAHCHOM YacTOTe K aMIUINTyAe KosnebaHuii Ha yactote 1,5 '
paBHO

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




6. Ha pucynke 1.03 m300pakeH TMPOBOJIOYHBIN BUTOK, MO KOTOPOMY TE€YET IJIEKTPUUYCCKUI TOK B
HaIpaBJIEHUH, YKa3aHHOM CTpeJKoil. BUTOK pacmnosio’keH B rOpU30HTaIbHOM IUIOCKOCTH. B 1eHTpe
BUTKA BEKTOP UHAYKIIUM MarHUTHOTO I10JIs1 TOKA HAaIlpaBJIeH
A. BEpTHKAIIBHO BBEPX T puc. 103
b. ropu30oHTAIBHO BIEBO <—;
B. ropusoHTaNBHO BIIPaBO —>;
I'. BepTUKaIBHO BHU3 .

7. Ha pucynke 2.03 n300pak€H IPOBOJIOYHBIN BUTOK, 110 KOTOPOMY TE€UET AIEKTPUUYECKUM TOK B
HaIlpaBJICHNUH, YKa3aHHOM CTpEIKOM. BHUTOK pacnoioKeH B TOPU30HTAIBHOM IUIOCKOCTH. B meHtpe
BUTKA BEKTOP MHAYKI[UH MarHUTHOTO T0JIsl TOKA HAalpaBJeH
A. TOPU30HTAJIBHO BIIPaBO —; puc. 203
b. ropu3oHTAIBHO BIEBO <—;
B. BepTHuKansHO BHU3 l.
I'. BepTuKanbHO BBEPX T;

8. VYron manmeHuWs cBeTa Ha TOPH30HTAIBHO PACIIONOXEHHOE TUIOCKOE
3epkasio paBeH 30°. Kakum Oyner yron maaeHuss CBETOBOTO Jiyda OT
HETO/JBMYKHOTO MCTOYHMKA, €CJIM INOBEPHYTHh 3epkaio Ha 10° Tak, kak

MOKa3aHoO Ha pUCYHKe?
A. 20% B.30% B.40°% TI.60°

9. VYronmaneHus cBeTa Ha TOPU3OHTAIBHO PACIIONIOKEHHOE TII0CKOE 3epkajio paBeH 30°. Kakum Oyxaer

YTOJI MEXAY MaJaroliuM U OTPAKEHHBIM JIy4aMH, €CJIM NOBEPHYTh 3€pKaJIO '

Ha 10° Tak, KaK MOKa3aHO Ha pUCYHKe?
0. 0. 0. o

A. 80°% B.60°% B.40°% I.20° |/ - P10°

S

-

10. ITopsinkoBwIif HOMEp amoOMUHUS B Tabiuie MenzeneeBa 13, a maccoBoe
quciio paBHO 27. CKOJIBKO 3JIEKTPOHOB BPAIAOTCSA BOKPYT sSJIpa aToMa aJIlOMHHUS?
A.27; b.13; B.40; T.14.

11. B creknsiHHOM TpyOKe ABUTalOTCA ANEKTPOHBL. B CTOPOHY OTKIIOHUTH UX MOXKET. ..
A. TOJBKO JIEKTPUUECKOE TOJIe
b. Tonpko MarHuTHOE MOJIE
B. Tonpko coBMecTHOE JIECTBUE IJIEKTPUUECKOTO M MAarHUTHBIX MOJIeH
I'. kak snexkTpuyeckoe, Tak U MarHUTHOE T0JIe

12. ®oToad ekt - 3T0 ABICHHE B3aUMOJICHCTBHS CBETA C BEUIECTBOM, IIPU KOTOPOM MPOUCXOTUT
A. BBIpbIBaHHE aTOMOB
b. BbIpbIBaHUE 3JEKTPOHOB
B. mornomienue atoMmoB
I'. mornomieHne HOHOB

13. IlopsaxoBbiit HoMep ¢Topa B Tabiuue MenzaeneeBa 9, a maccoBoe uucio paBHO 19. Ckojbko
3JIEKTPOHOB BpalllaeTcst BOKPYT siapa aroma ¢ropa?
A.19; b.10; B.9; T.28.

14. Monens atoma Pesepdopna onucsiBaeT aToM Kax...
OJTHOPOJTHOE BJIEKTPUUECKU HEUTpaTbHOE TEJI0 OUYEHb MAJIEHBKOTO pa3mepa

mrap u3 IpoTOHOB, Opr)KCHHBIﬁ CJIOEM DJICKTPOHOB
CILIOIIHOM O,Z[HOpO,[[HHﬁ MOJIOKUTEIbHBIN mrap ¢ BKpallJICHUSAMH 3JICKTPOHOB
MOJIOKUTCIIBHO 3apsS’KCHHOC MAJIOC AAPO, BOKPYT KOTOPOI'O ABUIKYTCA DJICKTPOHBI

owm
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15. SIpo aroma 18 Al comepsxut
A. 18 npoToHoB u 40 HEUTPOHOB

b. 18 npoToHOB u 22 HEWTpOHa
B. 40 npoToHOB u 22 HEWTpOHa
I'. 40 npoToHOB U 18 HEHTPOHOB

16. YcTaHOBUTE COOTBETCTBHE JHMAla30HA IMKAJIbl AJIGKTPOMArHUTHBIX BOJH W3 JIEBOTO CTOJIOIA
TaOJIUIIBI C UX CBOMCTBAMU B TIPABOM CTOJIOIE

A. usnydenue (CBONCTBA) 1) HauMmeHbIIass  YacTOoTa  BOJHBI U3
TIEPECUHCIICHHBIX
B. ymerpaduonerosoe 2) oOnamaer HaWOONBIICH MPOHHMKAIOIICH

CIIOCOOHOCTBIO U3 MEePEeYNCIEHHBIX

B. paanosoinbl 3) ucrnonb3yercst B mpruOOpax HOYHOTO BUICHUS

I. pentrenosckoe 4) obecrieunBaeT 3arap KO>KH 4eIoBeKa

OrtBer 3anuiute B cinenyronieM Bujae (Hanpumep, Al b2 B3 IT'4)

Yactb 2. (Peuuume 3adauu)

17. /Iurasice ¢ Ha4aJbHOM CKOpOCThIO 54 KM/4, aBToMOOWIb 3a 10 ¢ mpomien myts 155 M. C xakum
YCKOpPEHHUEM JBUTAJICS aBTOMOOUIIb M KaKyl0 CKOPOCTh OH MPUOOpeIT B KOHIE ITyTH?

18. K ucrounuky Toka ¢ DJIC 9 B u BHyrpeHHUM compoTuBiieHneM 1,5 OM mpucoeIWHEHA IICTh,
COCTOSINAsT M3 IBYX MPOBOJHUKOB 1O 20 OM KaKIbli, COCAMHCHHBIX MEXIY COO0O0¥ mapauieabHO, U
TPETHhEro MPOBOJHHUKA COMPOTHBICHHEM 5 OM, IPUCOEINHEHHOTO MOCIEA0BATEIBHO K JIBYM MEPBBIM.
UeMy paBHa cuiia TOKa B HEpPAa3BETBJICHHOW YaCTH Y HAMPsDKEHUE HA KOHIAX 1enu?

19. JIpurasce ¢ Ha4aabHOW CKOpPOCTHIO 36KM/4, aBTOMOOWIHL 3a 10 ¢ mpomen myts 105 m. C xakum
YCKOPEHHEM JIBHTAJICS aBTOMOOWIIb ¥ KaKyt0 CKOPOCTh OH IPUOOPEI B KOHIIE ITyTH ?

20. K ucrounnky Ttoka ¢ 3JIC 12 B u BHyrpeHHuM comnpotusieHueM 0,5 Om npucoeanHeHa IETb,
cocTosiiasi U3 ABYX MPOBOAHHMKOB MO 15 OM KaK[Iblif, COEIMHEHHBIX MEXAy cO00il mapamienbHo, U
TPETHhEero MPOBOJAHHUKA cCONMpOTUBIeHHEM 4 OM, TPUCOEAUHEHHOTO MOCJIEIOBATEILHO K IBYM IE€PBBIM.
UYemy paBHa cuiia TOKa B HEPa3BETBJICHHOM YacTH U HaIPsDKEHUE HA KOHIIAX 1enu?

OTBeThI 3aHECTH B TAOIHILY:
Yacts 1:

Ne Bonpoca 11234 |5]6|7|8]9[10]11|12]|13|14|15|16
bykBa orBera

Yactp 2:

Ne Bompoca 17 18 19 20
OTBeT 3amauu




8. JOINOJIHUTEJIBHOE OBECIHHEYEHUE JUCIUITJIMHBI

[Tpunoxenue 1. KpaTkue KOHCIIEKTHI J€KIIMOHHBIX 3aHATHIMA

Jlekuus Ha temy «®PU3UKA ATOMHOI'O SAAPA»
1. lIpoToHHO-HeHTPOHHAS MO/Ie/Ib CTPOeHHs aToMa. SIIepHble CHITbI
1.1 AToMHBIE eTMHHUILI MACChI

[Ipy u3yyeHUM CTPOEHUS aToMa U aTOMHBIX siep GU3MKaM HPHUXOJUTCS OOpamaThCs C
YacTHULIaMU OYeHb MabIX Macc. [1oaToMy a1 U3MEpeHHs MacChl YaCTHI] CTAJIU UCII0JIb30BATh HOBYIO
€IMHUILY U3MEPEHUSI MaCChl — aTOMHYIO €IMHUILY MacCBhl.

OpaHa aToMHasi eIMHHMIIA MACChl PABHA:

1 a. e. M. =1,6605655 -10—27 kr.

1.2 ATomHoOe apo

OmnsiTel Pezepdopaa npuBeny K BO3HUKHOBEHUIO HOBOW MOJIETN CTPOCHUSI aToMa — sJIEPHOM
Mozenu. CoriacHo 3Toil MOJeNu, BHYTPU aTOMa HaXOJAUTCS MAaJIEHbKOE MOJIOKHUTENBHO 3apsSKEHHOE
PO, BOKPYT KOTOPOTO MO KPYroBbIM OpOMTaM BpallaroTCs 3JEKTPOHBL. Tak Kak aToM 3apsiKeH
HEUTPaJIbHO, TO 3apsA] siipa JOJDKEH OBITh PaBeH 3apsay BCEX JIEKTPOHOB, KOTOPBIE BPAIAIOTCS
BOKpYT sizpa. DpHect Pesepdopa oOHapy Wi, 4TO TPH COyIApeHHH alb(a-dacTuil ¢ aToMamMu
HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB MOSBIISIIOTCS IMOJIOKUTEIBHO 3apsDKEHHBIE YaCTHLBL, 3apsiji
KOTOPBIX PABEH 3JIEMEHTAPHOMY, @ Macca paBHa Macce aTomMa BOJIOPO/ia.

OTU yacTUlbl ObIM HA3BAHBI IPOTOHAMH.

mMp=1,6726485 - 10—27 kr = 1,007276470 a. e. m.

BBII0 04€BUAHO, YTO MPOTOHBI MOIJIM BBIJIETATh TOJIBKO U3 SIAEP aTOMOB. A, CJI€I0BaTENbHO,
BHYTPH SJpa HAXOJUJIOCH CTOJIBKO K€ MPOTOHOB, CKOJIBKO U AJIEKTPOHOB BPALIAETCS BOKPYT sjipa.
Opnako macca atoMoB Oblia 0oJbllle, YeM Macca MPOTOHOB M AJIEKTPOHOB. DTO O3HAUaNo, 4YTO
BHYTPH sJipa JOJDKHBI HAXOAMTHCS €IIE KAKHEe-TO YAaCTUUKH, 3apsKEHHbIE HeWTpanbHO. Takue
YaCTUYKU — HeNTPOHBI — ObLIN OTKPHITHI B 1932 1. anrmmiickum pusukom JIxerimcom YenBukom.

Mnp=1,6749543-10—-27 kr = 1,008665012 a. e. m.

YacTtuipl, U3 KOTOPBIX COCTOUT $JIpO aToMa, Ha3bIBAIOTCSA HyKJIOHaMu. Takas Monenb
CTPOEHHS s1/1pa MOJIyYnJIa Ha3BaHUE — MPOTOHHO-HEUTPOHHAS MOJEb.

IIpomonno-nelumponnas Mmooeib cCmpoeHus amoma
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1.3 SinepHble cuIbI

CoryiacHO IPOTOHHO-HEUTPOHHON MOJENN CTPOEHUS aTOMHOIO $pa, B OYEHb MaJICHbKOM
00bEME MIOJDKHO HAaXOJUTHhCA HECKOJBKO TMOJOXKHTEIBHO 3apsDKEHHBIX IMPOTOHOB. Bo3HHKamm
oueBUIHBIE Bopockl. [Touemy KynoHoBcKkue cuibl OTTalIKUBaHUs HE pa3pbIBatoT sApo? Kakue cuiibl
YAEPKUBAIOT IPOTOHBI U HEUTPOHBI BMecTe? OYEeBUAHO, UYTO 3TU CUIbl OCUCMBYIOM MOAbKO Hd
manvlx paccmosinusx (nopsioxa 10—15 m) u 0ondicHbl Obims 3HawumenvHo boavuie cui Kyionoeckoeo
ommanxkueanus. Takue CUITbl ObUIM Ha3BaHBI /IEPHBIMH CHUIAMH.

B3anmoelictBre Mexay IpOTOHAMU M HEUTPOHAMU OJMHAKOBOE, [I03TOMY IIPOTOH U HEUTPOH
MO>KHO paccMaTpUBaTh KaK OJIHY U TY K€ YaCTHUIly — HYKJIOH — B Pa3HbIX COCTOSHUSIX.

Hoepnvie cunvl Oeiicmgylom 00UHAKOBO MeXHCOY NPOMOHOM U HEUMpPOHOM,
MedHcOy 08yMA RPOMOHAMU U MENHCOY O8YMA HEUMPOHAMU.

2. MaccoBoe 1 3apsiIoBO€ YUCJI0
2.1 3apsinoBoe YucJI0
CornacHo MPOTOHHO-HEUTPOHHON MOJIETH CTPOCHUS aTOMHOTO SIIpa, 3apsij sSapa T0HKEH OBbITh
paBeH CyMMe 3apsI0B BCEX IMMPOTOHOB, KOTOPBIC BXOIAT B €0 COCTaB. Tak Kak 3aps| MPOTOHA paBEeH
AJIEMEHTAPHOMY 3apsly, TO MOXHO CYMTATh, YTO:
g=eZ, rne
0 — 3apsn sapa,
€ — BJIEeMEHTapHBIN 3apsij,
Z — KOJIMYECTBO MPOTOHOB B sIIIPeE.
KosmuecTBO NMPOTOHOB B si/ipe Z HA3BIBAETCS 3APA00BLIM YUCTOM AMOMHO20 A0PA.
DKCHEPUMEHTAIBHO OBLJIO JOKA3aHO, YTO YHCIO Z cosnadaem ¢ NOPSAOKOBLIM HOMEPOM
xumuueckozo snemenma 6 Ilepuoouueckou cucmeme Menoeneesa.
Konuuecmeo npomonosé 6 adpe amoma coenaoaem ¢ HOMEPOM
xumuueckozo 3nemenma 6 Ilepuoouueckoit cucmeme Xumuueckux 1emMeHmos u
Ha3zvleaemcs
3apa006vim uuciom (Z).

2.2 MaccoBoe 4HcJI0

KosimyecTBO HEHTPOHOB B si/ipe aroMa MpUHATO 0003Ha4ath N. Torma Koam4ecTBO MPOTOHOB
Y HEUTPOHOB B fAJIp€ aTOMa MOXKHO BBIYHCIIUTD KaK:

A=Z+N.

A — KOJIM4eCTBO HYKJIOHOB B aTOMe HA3bIBAETCH MACCOBBLIM YHCJIOM.

2.3 U3oTonnl

XUMHYECKHE CBOMCTBAa aroMa OMNPEACNISIIOTCS 3apsiAOBbIM UYHUCIOM, TaK KaK 3TO YHUCIO
YKa3pIBa€T HAa HOMEpP aToMa B IEPUOJUYECKOW CUCTEME, T. €. ONPENENsAeT, KaKOW MMEHHO 3TO
XUMHYECKUN d1eMeHT. PU3NYecKue CBOMCTBA aroMa MOTYT ObITh Pa3HBIMH B 3aBHCHMOCTH OT
MaccoBOro ymcina. J[efcTBUTEeNbHO, SKCIEPUMEHTATBHO OBLIO I0Ka3aHO, YTO SApa OJJHOTO U TOTO XKe
XMMHYECKOTO 3JIEMEHTa MOTYT 00JiajaTh pa3HbIMU Maccamu. Hampumep, B MpHUpPOJE CYIIECTBYET
HECKOJBKO  BHJOB aTOMOB  BOJOpOJA: BOAOPOJ, AeiiTtepuii u Tputui. Macca  nenrepus
MpUOIU3UTENHHO B IBa, & TPUTHUS — B TPU paza OoJbIlle MacChl BOJOPOIA.
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Amomol 001020 U MO20 Hice XUMUYUECKO20 ITIeMEHMA, HO C PAZHBIMU MACCAMU, HA3bLEBAIOMCA
u3zomonamu.

Tak Kak M30TOIBI — ATO ATOMBI OJIHOTO M TOTO K€ XMMHUYECKOTO 3JIEMEHTA, TO 3apsA0BOE
YHCII0 Y MU30TOIOB OJJMHAKOBOE, & MACCOBBIC YHCIIA Pa3IMYHbIe. DTO O3HAYAET, YTO AApa MU30TOIOB
coJiepKaT OJIMHAKOBOE YMCIIO MTPOTOHOB U PAa3HOE KOJIMYECTBO HEHTPOHOB.

W30oTOms! IpUHATO 0003HAYATH: A

zX, raec
A

zX — XMMHUYECKHUH ]IEMENT,

A — MaccoBO€ YHCIIO,

Z — 3aps1I0BO€ YHUCIIO.

Ipumep: 1*H — 6000p00, 2* H — oetimepuii, 3* H — mpumuil.

3. ledexT Macchl. JHeprusi CBsI3U siApa

3.1 JedekT macchl siapa

OnbITHBIM ITyTEM OBLIO TOKA3aHO, YTO Macca sjpa OKa3bIBaeTCs MEHbIIIE, YeM Macca MPOTOHOB
1 HEUTPOHOB, U3 KOTOPBIX COCTOUT siApo. Pa3HuIla MeXy STUMU MaccaMu Ha3bIBaeTcs J1eheKToM
Macchl sJipa.

Jegpexm maccor sopa (Am) — 3TO pa3sHMIA MEKIY CYMMapHOW Maccoii CBOOOTHBIX
HYKJIOHOB, 3 KOTOPBIX COCTOUT SIAPO, U MAaccoii sapa.

Am=Zmp+Nmp—ms.

[Touemy ke Macca HyKIOHOB, CBS3aHHBIX SIIEPHBIMU CHJIAMH B PO, OKA3bIBAETCS MEHbIIE
Macchl 3THUX € HYKIOHOB B CBOOOJHOM cocTosiHuu? Oka3bIBaeTcs, YTO Macca W SHEprus
B3aMMOCBSI3aHbI.

Besikoe Tesio Maccoii M o0/1agaeT JHeprueii, Koropasi Ha3bIBaeTcs snepaueil nokos (Eo):
Eo=mc?, rae C— CKOpPOCTh CBETa B BAKYyMe.

BrniepBbie COOTHOIIEHHE MEK/Ty SHEPTHEH M MacCOM BBIBEJI AJLOEpT DUHIITEIH, TOITOMY 3TO
BBIPa)KEHUE U MOJIYYUIIO Ha3BaHUE YpaBHeHNe JiHIITeliHA.

3.2 JHeprusi cBsi3u U 1eeKT IHEPTUM CBSI3H
YMeHblIeHHE SHEPIUU MOKOs HYKJIOHOB B SiIp€ BBI3BAHO HAJIMYUEM SIEPHBIX CHJI, KOTOpBIE
YIEpKUBAIOT MPOTOHBI U HEUTPOHBI B siApe. PaboTa, KOTOPYI0 HEOOXOIMMO COBEPLIUTD JUISl pa3phiBa
SJICPHBIX CHJI U Pa3beAMHEHHS HYKJIOHOB, paBHA SHEPIUH, KOTOPAs CBSI3bIBAET HYKJIOHBI BMECTE. DTa
9HEeprus Ha3piBaeTcs YIHeprueii cs3u (E..) sapa.
Maccwi si0pa cesazanvt medncoy coboti ypasHenuem JUHumenna:
Ece=Amc?.

YiaeabHOW JHeprueil CBsI3M A0pa  HA3bIGAIOM  IHEPUIO  CBA3U,  NPUXOOAUWLYIOCA
na 1 nyknon:
f:E(,‘HA-

YnenbHas OHEpTHUs paBHaA CpCI[HCﬁ SHEPruu, HeO6XO,Z[I/IMOI7I UL OTPbIBA 1 HYKJIOHA OT sgapa.
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Boruncnenus nokasanu, yTo HauOOJIbLIEH yIENbHOW 3HEPIrUel CBS3U 00JIaaloT AJIEMEHTHI,
Haxojsmuecs B LeHTpe Ilepumonmyeckoil cucTEMbl XMMHUYECKHUX 3J€MEHTOB. C yBelIMUYEHUEM
IIOPSIIKOBOTO HOMEpa HAauMHAET YMEHBIIAThCs yA€IbHas dHeprus cBaA3u. VIMeHHO mo3tomy sjpa
SIIEMEHTOB C TMOPSAKOBBIM HOMEpOM OoJibine 83 SBIAIOTCA paaMOaKTHBHBIMH. biaromaps
HEeOOJIBIION YACTBHON SHEPTUU CBSI3H OHH CIIOCOOHBI CAMOTIPOU3BOJIBHO PACTIalaThCA.

Enunaunbs n3mepeHus sHepruu

B sinepHoii pu3nKe NpUHATO U3MEPATH SHEPTUIO B MerasieKTpoHBosbTax (1 MaB):

1 M5B =106 3B ~1,6-10—13 Ix.

JIJIsT BBIYUCIICHHUST DHEPTHH CBSI3H YAOOHO TOJB30BATHCS MEPEBOJHBIM KOAPPHUITUSHTOM IS
MacCChI ¥ SHEPTHH.
A Heghexmy maccol 6 1 a. e. M. coomeemcmeyem suepeusi, pasHas
AE=Amc?~1,66-10—27 kr -(3-:108 M/c)2~1,49-10—10 Tx =931,5 M»B.
Jna evipasicenus uzMeHeHus SHepeUU CUCMEMbl 8 Me2adIeKIMpPOHBOIbIMAX
HYHCHO UBMEHEHUEe MACCbl CUCTEeMbl 8 AMOMHbIX eOUHUYAX MACCHL YMHONCUMb HA
A nepegooHoti koappuyuenm 9315 MsB/a. e. m.
la.e M =931,5M»3B.

4. PaaiuoaKkTUBHBIN pacnaj

OMNBITH ¢ pa3TMYHBIMU PAHOAKTUBHBIMY MIPETIapaTaMy TIOKa3ajlH, YTO KakK MPH o-pacriajie, Tak
u B-pacmame TPOUCXOTUT TPEBPANICHUE OJHOTO XHMHYECKOTO 3JIEMEHTa B JIpyroil. Mcmosb3ys
SIIEPHYIO MOJICNIb aToMa, NpeioxkeHHyo J. Pesepdopmom B 1911 romy, 370 MOXHO OOBSICHUTH
W3MEHEHHSIMHU, TIPOUCXOISIIUMH C SIIPAMH TIPU PAAMOAKTHBHBIX MTPEBPAIICHUSIX.

B ypaBHeHUsIX paJMOaKTUBHOTO pacmaja sijpa aToMOB O0O3HAYAIOTCS TaK K€, KaK M caMu
atombl B Tabmune JI. YI. MenneneeBa. Uucio, crosiee nepea OyKBEHHBIM 00O3HAYCHHEM Sapa
CBEPXY, HA3bIBAETCSI MACCOBBIM YHCJIOM, a CHU3Y — 3apsA0BbIM UHCIOM (HJIM aTOMHBIM HOMEPOM).

Ilpumep:

8822°Ra — 0bo3znauenue s0pa amoma paous, 3apsaoosoe yucio — 88, maccogoe uucio — 226.

Maccosoe uucno a0pa amoma OAHHO20 XUMUYECKO20 2TIeMeHmMA C MOYHOCHbIO 00 YenblX Yucel
PABHO YUCTY AMOMHBIX €OUHUY MACCHI, COOEPAHCAUWUXCA 8 MACCe IMO20 A0PA.

3apaodoeoe uucno a0pa amoma OAGHHO20 XUMUYECKO20 dJleMeHma Pa6HO YUCTLY IeMEHMAPHbIX
INEKMPUUECKUX 3APSA008, COOEPICAWUXCS 8 3apsioe IM0o20 A0pda.

0Oba ymu uucna — maccosoe u 3aps0060e — 6cez0a yesivle U NOJOHCUMENbHbLE.

Pacnanaioneecss  siIpo Ha3bIBACTCS MATEPUHCKUM M 00O3HA4aeTcss B ypaBHEHUH
PaJMOaKTUBHOIO pachaza *zA, sipo NMpoayKTa pacnaia — A04epHuM U 06o3HavyaeTcs 7Y,

Obpamu enumanue!

B npouecce paauOaKTUBHOI'O paciiajia BBIIIOJIHAKOTCA 3aKOHbI COXpPAaHCHUA
A MacCCOBOT'O HHUCJIa U 3aps/d, TO €CTb MAaCCOBOC YHCIIO U 3apsiaJl MAaTCPUHCKOTO sapa
PpaBHbI COOTBECTCTBCHHO CYMMEC MACCOBBIX YHUCCII U 3apsaAJ0B OOYCPHETO dAJpa U
YaCTHUIIbI, O6pa30BaBH_II/IXCH B PE3YyJIbTATE 3TOTO pacliaja.

5. Peaknus anbga-pacnaga paiMoaKTHBHOIO aToMa
Asbda-pacnag —  caMONpOU3BONBHOE — M3NydeHHe o-yacTul] (2"He —  momHOCTBIO
MOHU3UPOBAHHOE SIIPO TEIus).
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[Ipu a-pacnazie paaroakTUBHOE Aap0 X IPEBPAILAETCS B HOBOE AP0 Y, UCIYCKasi IPU 3TOM 0.
YaCTULLy.

Anbda - pacnag

Aapo atoma Anbda - yactmya

4 A—4 41T
YpaBHEHHE O-pacraja: ZX - Z—?Y + ?He:
B pesynomame a-pacnada adpo pacnaoarouwiezoca amoma (co2iacHo
3AKOHAM COXPAHEHUA MACCO8020 HYUCHA U 3apada) mepaem 4 amomuvle
A COUHUUDBL MACCHL U 2 ITIEMEHMAPHBIX 3apA0a, NPespauiasch ¢ A0p0 amoma ¢

nopsaokoevim nomepom ¢ maonuue /l. H. Menoeneesa na 2 menovuie ucxooHozo.

6. Peakuus Oera-pacnajga paguoaKTHBHOIO aToOMa
I[Ipu GeTa-pacnaje u3mydaercs snexTpoH —° e (B-uactuia).

[Ipn sTOM OIMH W3 HEHUTPOHOB MpeBpallaeTcss B MPOTOH, a SIAPO UCIIYCKAeT AJIEKTPOH U

AHTUHEUTPHUHO.
berta - pacnaa

AP0 ;aroma HeirtpoH MNpotoH

Tunbl 6eTa-pacnaga

/ (I'IpVIlMepr) \

OreKTpoHHbIi  MOBUTPOHHBIA  3neKTPOHHBIN
Heta-pacnaga OeTa-pacnaga K-3axBat

UNSUC+e +v

H— He+e +9 e+ B> Li+v

BaxkHbIM OoTnnymem 6eTa-pacna,1:lOB OT Apyrnx BMOOB
PaanoaKTUBHOCTU ABNAETCA, TO, YTO OHW 3aTparnBaloT
He BCe A4p0, a NPeACTaBNAT akT npespaLleHnsd
OZJHOTO HYKIOHA B JpPYroi Mo cXemMam COOTBETCTBEHHO:

- p—on+e +v ~
A—>pte +V e +p—>rn+v

3apsao s0pa u coomeemcmeeHHO AMOMHbIL HOMEp 3JleMeHma Npu 3Mom

a VBeIUUU8aemcss Ha eOuHUuYyy, a Maccosoe YUCIo ocmaémcs 6e3 UMEHeHUs.

Obpazosasuiuiica d1eMeHm cmewaemcs 6 NepuoOUYecKol cucmeme Ha O0OHY
KI1emKy 6nepéo.

7. CymHOCTb raMMa-u3J1y4eHHs

I'amma-pacnajg — 9T0 U3JIydeHHe raMMa-KBaHTOB (Y) siapamMu B BO3OY:KAEHHOM COCTOSIHUH,
IIpU KOTOPOM OHHU 00J1a/1a10T OOJIBIIEH 110 CPaBHEHHUIO ¢ HEBO30YX/IEHHBIM COCTOSIHMEM >Heprueil. B
BO30Y)XJIEHHOE COCTOSIHUE spa MOTYT MpPHUXOJUTh MpPH SJAEPHBIX peakuusx Jubo mpu
palMOAaKTUBHBIX pacmazax APYrux sjaep. BoNbIIMHCTBO BO30YKIEHHBIX COCTOSIHUM SiA€p MMEIOT
OYEHb HEMPOJOJKUTEIBHOE BPEMSI )KU3HN — MEHEE HAHOCEKYH/IBI.
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FamMma - nanyyeHue

Bo36yxaéHHoe 5Apo ramma - kBaHT

A | 0, .l
b e Jihu ol B et
YpaBHeHre raMmma-pacnaja:
Ilpu eamma-pacnaoe 3aps0 u macca 0pa He U3MeHIOMCAL.
A y-usiyuerue npeocmasisiem coool 00UH u3 6udos, mouHee OUANAZOHOS,

QJIEKMPOMASHUNTHO20 U3JIYUEHUA.
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9. OBYYEHHME CTYJAEHTOB-UHBAJIMJOB U CTYJAEHTOB C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

[Topsiiox 0OydeHHsI HHBAUIOB U CTYICHTOB C OTPAHHYEHHBIMHI BO3MOYKHOCTSIMU OTIPE/ICIICH
«ITonoxennem KyOoI'Y 00 oOyueHHWH CTYACHTOB-WHBAJIUIOB W CTYACHTOB C OTPaHUYCHHBIMU

BO3MOKHOCTSIMH 3/I0POBBSI».
JUig au1 ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMH 370pPOBbsI IIPEAYCMOTPEHBI 00pa30BaTEIIbHbBIE
TEXHOJIOTUH, YUUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/I0POBbS TAKUX JIMII.
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