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1. ITIACIIOPT PABOYEU ITPOI'PAMMBI YUEBHOU JJUCIIUITIIVHBI «DU3UKA»

1.1. O6sacTh NPUMEHEHHUS POTPAMMBI

Pabouass mporpamma ydeOnoi mucuurmasl bJ[.11 ®dmsmka paspaborana s CTYICHTOB
cneuuanbHocTh 35.02.12 «CanoBo-napkoBoe U JaHImA(THOE CTPOUTEIHCTBOY» B KAUECTBE IPUMEPHON
MPOTpaMMBbl ISl pealn3alud OCHOBHOU MpodeccnoHanbHOM oOpasoBatensHOl mporpammbl CITO Ha
0aze 0CHOBHOTO 001Iero 00pa3oBaHus ¢ MOJTYYEHUEM CPEIHEro 00mero oopazoBanus (mpoTokos Ne 3
ot 21 urons 2015 r. Perucrpanuonssiii Homep peuensuu 384 ot 23 utonst 2015 r. ®I'AY «DUPO»); ¢
BHECCHHBIMH HW3MEHCHHSMH, PEKOMEHIOBaHHBIMH DellepanibHBIM TOCYJapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepaiabHbIi MHCTUTYT pasButus oOpazoBanus» (DPIAY «DHUPO») ¢ yuerom
[IpumepHO#T OCHOBHOH 00IIEOOpa30BATEIBFHON MPOrpaMMBbI  CpeIHEro oOmero oOpa3oBaHWUs,
0/100peHHON pemieHueM  ¢eAepaTbHOT0  Y4eOHO-METOJUYECKOTO OOBEIMHEHHS TI0  OoOIeMy
oOpazoBanuio (mpoTokoa ot 28 uroHsA 2016 r. Ne 2/16-3), ¢ yuetom yrouneHut ®I'AY «DUPO»
(mpotokon Ne3 ot 25 mas 2017 r.)

1.2. MecTo y4eOHOH AMCHUIIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIENHATNCTOB
CpeaHero 3BeHa:

VYueOnas qucuuminHa «Dusuka» SBiIseTcs] yaeOHbIM MIPEIMETOM MO BBIOOPY U3 00s3aTeIbHOM
npeameTHo# oOmactu «EctecTtBennsie Haykn» OI'OC cpeanero obmero oopa3oBaHus.

Juctunnuna «®usnkay uzydaercst B odmeoopazoatenpbHoM mukie yaeoHoro OITOIT CITO na
0a3e OCHOBHOTO 0O0ITIero 00pa3oBaHUs C MOTYyYEHUEM CPEIHETO 001Iero 00pa3oBaHusI.

Mecto y4yeOHOM aucuuIMHbl «®Du3uMKa» - B cocTaBe 00111e00pa30BaTENIbHBIX Y4EOHBIX
JTUCLUMIUIMH TI0 BbIOODPY, (popMupyeMbIx K3 00si3aTeNbHbIX NpeaMeTHbIx obnacteit ®I'OC cpeanero
obuiero oopaszoBanus, s crenuanbHocTeil CIIO cooTBeTcTBYMOMIEro Mpoduis npodeccuoHaIbHOro
oOpazoBaHwUsI.

[Ipu ocBoenun cnernuanpHocTel CIIO ecTtecTBeHHO-HAydYHOTO TIPOdHIIA TTPO(hEecCHOHATEHOTO
oOpazoBanus ¢pusuka nzydaercs Ha npodrmisHoM ypoBHe PI'OC cpemgnero oomero oo6pa3oBaHusl.

1.3. Heau m 3aga4u y4yeOHOW IMCHUIJIMHBI — TPeOOBAaHHWS K Pe3yJbTaTaM OCBOCHUS
AUCUHMILIUHBI

Copneprxanue nporpammsl «Ou3KKa» HANIPABIEHO HA TOCTH)KEHUE CIEAYIOLUX yerell:

- OCBOEHME 3HAHUH 0 QPyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX U MPUHLIMINAX, JIEXKAIUX B
OCHOBE COBPEMEHHOM (prU3MUecKOil KapTHHBI MUpa; HANOOJIee BaXKHBIX OTKPBITUSAX B 00JIACTH (PU3HKH,
OKa3aBIIMX ONpEJENAIoIIee BIMSHUE Ha pa3BUTHE TEXHUKHM M TEXHOJOTMU; METOAAX HAydyHOIro
MIO3HAHUS IPUPOIbI;

- OBJIAZICHUE YMEHUSAMHU MPOBOAUTH HAOMIOJNEHUs, IJAHUPOBAaTh M  BBINOJIHATH
SKCIIEPUMEHTBI, BBIABUIaTh TUIOTE3bl U CTPOUTH MOJIENH, IPUMEHSTh M10JIy4YEHHbIE 3HAHUS 110 (HU3UKE
Ui OOBSCHEHHMs pa3sHOOOpa3HbIX (U3MUYECKUX SBJIEHUM W CBOMCTB BEILIECTB; IPAKTUYECKU
UCIOJb30BaTh (PU3NUECKNE 3HAHUS; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYUYHOU HH(pOpMaLNH;

- pa3BUTHE T0O3HABATEIbHBIX HHTEPECOB, UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B IIpoliecce NpuoOpeTeHus 3HaHUi U yMeHUll 1o (pu3MKe C UCIOIb30BAHUEM PA3JIUYHBIX UCTOUHHKOB
uHGOpMAaLUU U COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;

- BOCIMTAaHUE YOEXJIEHHOCTM B BO3MOXKHOCTM IIO3HAHUS 3aKOHOB  IPUPOBI,
UCIOJb30BAHUS  JIOCTW)KEHUH (Qu3MKM Ha Onaro pa3BUTHS — YEJIOBEUECKOW  IMBUIIM3ALMH;
HEOO0XOIMMOCTH COTPYJHHYECTBA B MPOIECCE COBMECTHOTO BBIMOJHEHUS 3a/ay, YBaXUTEIbHOTO
OTHOILIEHHS] K MHEHHIO ONIOHEHTa NMPHU OOCYKJEHUM MPOOJIeM eCTECTBEHHOHAYYHOIO COJEp KaHUS;
TOTOBHOCTH K MOPAlIbHO-3THYECKOM OIIEHKE MCIIOJIb30BAaHUS HAy4YHBIX JIOCTHIKEHUH, YyBCTBa
OTBETCTBEHHOCTH 32 3aIUTY OKpYXKaroIle cpe/ibl;

- UCIOJIb30BaHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH Ul PEIIeHUs MPaKTUYECKUX 3a/1a4d
MIOBCEJTHEBHOM  KM3HM, oOecrieueHHss ©O€30MacHOCTH COOCTBEHHOM IKU3HH, palMOHAJIBHOTO
MIPUPOJIOTIONIB30BAHUSA U OXpaHbl OKpYXKarolleil cpeibl U BO3MOXKHOCTh NPUMEHEHUS 3HaHUN TpHU
peleHNH 3a1a4, BOSHUKAIOLINX B TOCIEAYIOIEeH MpodecCuOHaTbHON 1A TeIbHOCTH.

OcBoeHue cojaepkaHusi YydeOHOM aucHUIIUMHBI «Du3nKa» oOecrneynBaeT JIOCTHKEHUE
CTY/IEHTaMH CJEIYIOUINX PE3yJIbTaTOB:



JUYHOCHHBIX:

- YYBCTBO TOPJIOCTH M YBAXECHUS K UCTOPUU U JOCTIDKEHHUSIM OT€YECTBEHHON (PHU3UUECKOi
HAyKW; PU3UUECKU IPaMOTHOE MOBEICHUE B TPOPECCHOHATBHOM AEATEIbHOCTH U OBITY IPU OOpaIIeHUN
¢ mpubOpamMu U yCTPOINCTBAMU;

- TOTOBHOCTbH K MPOJIOJDKEHUIO 00pa30BaHMsl M MOBBIIICHHS KBaTHU(PUKALUU B H30PaHHOM
npohecCHOHATBFHON eI TETPHOCTH M 0OBEKTUBHOE OCO3HAHNE POJIH (PU3NIECKUX KOMIIETEHIUN B 3TOM;

- YMEHHUE HCIOJB30BaTh JAOCTIKEHHSI COBPEMEHHOW (hM3NYECKON HAayKH W (PU3UUECKUX
TEXHOJIOTUH Uil TOBBINICHUST COOCTBEHHOTO WHTEIUICKTYyaIbHOTO pa3BUTHS B BBIOpaHHOM
podecCHOHABHON IeATEITPHOCTH;

- YMEHHE CAMOCTOSITENILHO 100bIBATh HOBBIE [l c€0s1 PU3NUECKUE 3HAHUS, UCIIOJIB3YS JUIs
3TOTO JIOCTYITHbIE HCTOYHUKH WH(OPMAIIHH;

- YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHUS B KOMaHE IO PEHICHUIO
0o0IMX 3a7a4;

- YMEHHE YIpPaBiIsITh CBOEH MO3HABATENbHOM JESITEIbHOCTHIO, MPOBOJIUTH CAMOOLIEHKY
YPOBHS COOCTBEHHOTO MHTEIIEKTYAIbHOTO Pa3BUTHS;

MemanpeomMemHbix:

- WCTIONIb30BAHNE PA3JIMYHBIX BHJOB IMO3HABATEIHHON JEATENBHOCTH [UIS PEIICHUS
(bu3uYecKuX 3a7a4, MPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUs (HAOII0IeHNUS,

- OTIMCAHMsI, U3MEPEHUS, SKCIIEPUMEHTA) /ISl U3YUCHHUS PA3IIUIHBIX CTOPOH OKPYKaIOMIeH
JIEMCTBUTEIIFHOCTH,

- WCTIOJIb30BAHNE OCHOBHBIX HWHTEJUICKTYyaIbHBIX OIEpanuii: IMOCTAaHOBKH 3ajadyH,
(bopMyTHpOBaHUS THIIOTE3, aHAJIN3A M CHHTE3a, CPABHEHUSI, 0000IIEHSI, CHCTEMATH3aIlUH, BBISBICHUS
MIPUYMHHO-CIICJICTBEHHBIX CBS3€H, IOWCKAa aHajIoroB, (HOPMYIHPOBAHHS BBIBOJIOB ISl H3YUCHUS
pasUYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBICHMM M IPOLECCOB, C KOTOPBIMH BO3HHMKAET
HEOOXOMMOCTh CTAIKUBATHCA B MPO(hecCHOHAIBHOM cdepe;

- YMEHHUE F€HEPUPOBATh UJIEH U OTIPEAEIIATh CPEACTBA, HEOOXOAUMBIE [T UX peaTH3alii;

- YMEHHE HCIOJb30BaTh DPA3JIUYHbIE HCTOYHMKHM JUIS TOJNYyYEHHsS  (PU3UUECKOM
nH(pOpMaINH, OLICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAIU3UPOBATh U NPEJICTABIATh HHYOPMAIUIO B Pa3IMUHBIX BUIAX;

- yMeHHuE MYOIMYHO MpPEICTaBIATh PE3ylbTaThl COOCTBEHHOIO HCCIIEIOBAHUS, BECTH
JIMCKYCCHUH, JOCTYIIHO ¥ TApMOHUYHO COYeTasi coAepkaHue U GopMbl peACTaBIAeMO HHPOpMaLInY;

npeomMemHoix:

- c(OPMHUPOBAHHOCTh MPEACTABIECHUIN O POJIM U MecTe (PU3UKK B COBPEMEHHON HAay4yHOH
KapTHHE MHpa; NOHUMaHHE (PU3MUYECKOW CYIIHOCTH HabimoAaeMblx Bo BceenenHoil siBieHuil, poiau
¢u3ukn B (GOpPMHUPOBAHUM KpYrozopa M (yHKIHOHAJIBHOM I'DAaMOTHOCTH 4E€JIOBEKa Ul PELEHHs
IIPAKTUYECKUX 3a/1a4;

- BJIaJICHME OCHOBONOJAraloUMU (U3NYECKUMU IOHSTUSAMH, 3aKOHOMEpPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE UCIOJIb30BaHUE (PU3MUECKON TEPMUHOIOIMU U CUMBOJIUKY;

- BJIaJICHME OCHOBHBIMH METOJaMM Hay4HOI'O IO3HAHMSA, HCHOJb3YyeMbIMH B (pu3MKe:
HaOJI0/IeHUEeM, ONIMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHusi 00palaTbIBaTh PE3yJbTaThl W3MEPEHUH, OOHAPY)KHUBATh 3aBHCHUMOCTb MEXIY
(GU3NUEeCKUMHU BEIMYUHAMU, OOBSICHITH NOJTYYE€HHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

- c(OPMHUPOBAHHOCTh YMEHHUs peliaTh (pU3nUecKue 3aauu;

- c(OPMHUPOBAHHOCTb YMEHHMSI IPUMEHATH MOJIy4YCHHBbIE 3HAHUS 11 O0bSICHEHUS YCIOBUN
NpoTeKaHust (U3MYecKux sBIEHUM B mpupone, mpodeccuoHanbHO cdepen s NPUHATHA
MPAKTUYECKUX PEIIEHUH B MOBCETHEBHON JKHU3HU;

- c(OPMHUPOBAHHOCTh COOCTBEHHOH TMO3WIMM 10 OTHOIIEHWIO K  (pusnueckon
uHpOpMaIINH, TTOTy4aeMON U3 pa3HBIX HCTOUHHKOB.

1.4. IlepeyeHb IIAHHPYEMBIX Ppe3yJabTATOB OOy4YeHHs] IO JUCHHMILVIMHE (MepedeHb
(popMupyeMbIX KOMIIETEHIIHIA)

He npedycMompeHo.



2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AMCHMILIMHBI M BUAbI Y4e0HO0# padoThl

. Bcero CemecTpbl
Bun yaebHO# paboThI HACOB 1 5
YueOHasi HATpPYy3Ka (Bcero) 136 72 64
AyIuTOopHBIe 3aHATHUS (BCEro) 78 48 30
B Tom uucne:
3aHATHUS JEKIIMOHHOTO TUTIA 32 14
[IPaKTUYECKUE 3aHITUSI (TPAKTUKYMBbI) 16 16
71a00paTOPHBIC 3AHITHUS
CamocrosiTejibHasi pa6oTa (Bcero) 50 20 30
B TOM YHUCJIC:
Peghepam 20 10 10
Camocmosmenvras 6HeayoOumopHas paboma 6 6uoe
OOMAWHUX — NPAKMUYECKUX 3A0aHUll, UHOUBUOYAIbHBIX 30 10 20
3A0aHUll, CaAMOCMOSMENbHO20 Nnoobopa U  U3Y4eHus.
O0ONOJIHUMENbHO20 MEOPEeMU1ecKko20 Mamepuana
KoncyabTanus 8 4 4
[IpomexyrouHas aTTectanus (9K3aMeH/3a4ueT/Iud.3a4ueT) KOHTPOJIbHAS . sager
paborta
OO6mast TpyI0€MKOCTh 136 72 64
2.2. CTpyKTYypa QM CHUILINHBI
Kosn4ecTBo ayIMTOPHBIX YaCOB CamocrosiTeJibH
as pabora
HaumeHnoBanme IIpakTuyeckue u
pa3iesioB U TeM Bcero Teopermeckoe J1abopaTopHbIe obyuaromerocs
o0y4eHue (4ac) (B T. 4.
JamATHA KOHCYJILTALMH)
Beenenue 2 2
1. Mexanuka 16 8 8 8
2. MonekynspHas pu3uka. 10 4 6 4
TepMoauHamMuka
3. DeKTpoIMHaMUKa 20 10 10 10
4. KoyieOaHUs ¥ BOJIHBI 10 6 4 8
5. OnTuka 10 6 4 2
6.0OCHOBBI clieIuaIbHON 2 2 4
TEOPHUH OTHOCUTEIILHOCTH
7. DneMeHTbl KBAaHTOBOM 4 4 8
(073701
8. DBomonus Beenennoit 4 4 6
KoncyabTannu 8
Bcero no pucuuniimnae 78 46 32 58




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

HaunmeHoBaHue Coaep:kanue yueOHOro MaTepuajia O0bem | YpoBeHb
pa3iesoB U TeM NPaKTHYeCKUe 3aHATHS H CAMOCTOSATe/IbHAsI YacoB | OCBOCHHS
padora o0yyarouierocsi
1 2 3 4
BBenenue Conepxxanue yueOHOro Marepuasa 2 1
Jlekuuu

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPO/IE.
3Havyenue ¢pu3uku npu ocBoenuu npodeccuii CI10 u
cnenuanbHocrer CIIO.

1. Mexanuka Conep:xxanue yueOHOro Marepuasa 8 1
Jlexkuuu

1. Kunemartuka

2. luHaMuKa

3. 3aKOHbBI COXpaHEHUs

IIpakTuyeckue (1abopaTropHbie) 3aHATHUSA 8 2
WccnenoBanue nBrkeHus Tena Mo AeHCTBUEM
MOCTOSTHHOM CHJIBI.

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

N3yuenne 3aKk0HOB COXpaHEHUsI Ha IPUMEPE yaapa
1apoB U 0aNIMCTUYECKOTO MAaSTHUKA.

N3yuenne ocoOEHHOCTEN CHUITBI TPEHUS
(CKOBKECHHMS).

CamocrosiTesibHasi padoTa 8 2,3
BrimonHeHue 3a1auuii 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 MapOB, KUJKOCTEH, TBEPIBIX Tell

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

N3mepenne NoBepXHOCTHOTO HATSHKEHHUSI KUKOCTH.
Habmonenue nporecca kpucramnuzanuu M3yuenue
nedopmaruu pactskeHus. M3ydeHne TerioBoro
pacIIMpEeHHs TBEPbIX TEI.

N3ydenne ocoOeHHOCTEH TEIIOBOTO PacIIUPEHUS

BOJIbI.
CamocrosiTesibHAas padoTa 4 2,3
Brimonnenue 3aganuii Ui caMOTIOATOTOBKH 110
TEeMeE.

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
IPOBO/IHUKOB.

N3yuenue 3akona OMa AJ1s OJIHOM Liemu.
W3y4yeHue sBICHUS 3JCKTPOMArHUTHON MHIYKIIHH.
Onpenenenne Ko3hUIUEHTA TOJIE3HOTO CHCTBUS
3JIEKTPUYECKOTO YaHUKA.

OmnpeneneHne TeMnepaTypbl HUTH JIAMITbI
HaKaJTMBAHUSI.

Onpenenenre O/1C n BHYyTpEeHHETO CONPOTUBIICHMUS
MCTOYHHKA HANPSHKECHHS.

10

CamocrosiTesibHas padoTa
Brimonnenune 3amanuii Uit cCaMOIIOATOTOBKH I10
TEME.

10

2,3

KoHncyapTanuu

4. Kosieoanusa n
BOJIHBI

Conep:xxanue y4yeOHOro marepuaja
Jlexkuuu

1. Mexannyeckue KojieOaHus

2. Yapyrue BOJIHBI

3. DIEeKTPOMarHUTHBIE KOJICOAHUS

4. DJIeKTpPOMarHuTHHIE BOJIHBI

(o>

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
N3yuenne 3aBUCUMOCTH TIEpHO1a KOJIeOaHmi
HUTSHOTO (WJIM MPYXKUHHOTO) MasgTHUKA OT JUIUHBI
HUTHU (MU MacChl TPy3a).

WNHayKkTUBHBIE 1 €MKOCTHOE COIPOTUBIICHHS B LIETIN
EPEMEHHOTO TOKa

CamocrosiTesqibHas1 padora
Brinonnenue 3aganuii 1uig caMOOrOTOBKH 110
TEMeE.

2,3

5. Onruka

Conep:xxaHue y4eOHOro MmaTepuaja
Jlekuuu

1. ITpupona cBera

2. BonHoBbIE CBOMCTBA CBETA

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA
N3ydenne n3o0pakeHus MpeMETOB B TOHKOU JIMH3E.
N3yuenne nntepdepeHuu u nudpakiiuu cBeTa.
I'pagyupoBka cieKTpockona u onpeesieHue ATUHbI
BOJIHBI CIIEKTPAJIbHBIX JTUHUH.

CamocrosiTesbHast padora
BeinosiHenue 3agaHuii U1 caMOTIOATOTOBKH 110
TEME.

2,3

6. OCHOBBI
crenuaJbLHOM
TEOpHUHU
OTHOCHUTEJbLHOCTH

Conepxanue yueOHOro Marepuasa
Jlekmun
OCHOBBI CHIENMAILHOM TEOPUU OTHOCUTEILHOCTH

CamocrosiTesbHast padora
BrinosiHenue 3agaHuii U1 caMOTIOATOTOBKH 110
TEME.

2,3




7. dneMeHTbI Coaepikanue yueOHOro MaTepuajia 4 1
KBaHTOBOW pu3uku | Jlekuuun

1. KBanToBas onruka

2. ®usuka aToma

3. ®u3uKa aTOMHOTO sIpa

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

1. Ctpoenue u pazputue Beenennoit
2. OBouronus 3Be3. ['unoresza npoucxoxaeHus
CoHEeYHOU CUCTEMBI.

CamocrosiTesibHasi paboTa 6 2,3
Brmonnenwne 3aganui 171 caMOIIOATOTOBKH 1O
TEME.

Koncyabranumn 4

BCET'O 136

s xapakmepucmuku ypoHs 0C80eHUs. Y4eOH020 MAMepUaila UCHOIb3YIOMCS cledyiouue 0003HAUeHU:

1. — o3naxkomumenvuwiil (y3HABAHUE paHee U3YUEHHbIX 00BEKMO8, CBOUCMSE);

2. — penpoOyKmueHblil (8bINOJHEHUE OeSIMENbHOCMU N0 00PA3YY, UHCMPYKYUU UTU NOO PYKOBOOCmEoMm) 3. —
NPOOYKMUBHBLIL (NIAHUPOBAHUE U CAMOCMOAMENbHOE BLINOJIHEHUE 0esIMENbHOCMU, peuleHue NPOOIeMHBIX
3a0au)



2.4. Conep:xxaHue pa3/iesioB IMCUMILIAHbBI
2.4.1. 3aHATHS JEKIIMOHHOI'0 THIIA

Ne

pasn
ena

HaunmenoBan
W€ pa3aciioB
U TEM

Coneprxanue pasjaena

dopma
TEKYLIEro
KOHTPOJIS

2

3

4

1 cemecmp

Bsenenue

®dwusuka — (QyHIaMEeHTaNbHAs HayKa O MPHPOJIE.
EcrtecTBeHHO-Hay4YHBIN METO]T HO3HAHMSI, €M0 BO3MOKHOCTH U
IPaHULIbI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHUsI B Ipoliecce
MO3HaHUs IpUpoibl. MoienupoBaHue PU3NUECKUX SIBJICHUH U
npoueccoB. Ponb dKcriepuMenTa U TEOpUH B IIPOLIECCE
nmo3HaHus npupoipl. dusnyeckas BenuuuHa. Ilorpemnoctu
M3MepeHui pU3NYecKuX BeanunH. OU3ndecKue 3aKOHBbI.
['panuel npuMeHUMOCTH PU3NYECKUX 3aKOHOB. [loHATHE O
¢u3nueckoi kKapTuHe Mupa. 3HaueHUue PU3UKU IPU OCBOCHUHU
npodeccuit CIIO u cnermansHocter CI10O.

vV, T

Mexannka

Kunematuka. Mexannueckoe npuxenue. [lepemenienne. [1yTh.
CxopocTb. PaBHOMEpHOE MTPSAMOJIMHENHOE IBUKEHHUE.
Yckopenue. PaBHoniepeMeHHOE MPSIMOJIMHENHOE IBH)KEHUE.
CBoOosiHOe nmanenue. [IBuxkenne Temna, OpoieHHOro Mo yriioM
K TOpU30HTY. PaBHOMEpHOE ABMKEHHUE TI0 OKPY>KHOCTH.
3akonbl Mexannku Herotona. [lepBeiii 3akon Hetotona. Cuna.
Macca. Umnynsc. Bropoii 3akon Herotona. OCHOBHOM 3aKOH
KJIacCu4YecKou nuHaMuku. Tperuii 3akoH HeroToHa. 3akoH
BCEMUPHOTO TAroTeHus. ['paButannonHoe nose. Cuiia TSKECTH.
Bec. CriocoOb1 n3amepenust Macchl Test. CHITBI B MEXaHHKE.

3aKOHBI COXpaHEHUsI B MEXaHUKE. 3aKOH COXPaHEHHs UMITYJIbCA.

PeaktuBHOe aBmxenue. Pabora cuinbl. Pabota moTeHImaibHbIX
cuil. MontHocTe. DHeprus. Kunetudeckas s3Heprusi.
[ToTennmanpHas 3Heprus. 3aKOH COXPAaHEHUS MEXaHUUYECKOI
sHepruu. [I[puMeHeHne 3aKk0OHOB COXPAaHEHUS.

JeMoHCTparmu

3aBUCHUMOCTh TPAEKTOPHUU OT BEIOOPA CUCTEMBI OTCUETA.

Bupl MexaHMYeCKOTO JTBUKCHHSL.

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

PaBeHCTBO ¥ MPOTUBOIIOIOKHOCTh HAMIPABJICHUS CUJT ICHCTBUS
U TIPOTUBOJICHCTBUS. 3aBUCUMOCTD CUJIbI YIIPYTOCTH OT
nepopmaruu. Cunbl TpeHusi. Hesecomocts. PeaktuBHOE
nBukeHue. [lepexo NoTeHIMaNbHON SHEPTUU B KHUHETUYECKYIO
1 00paTHoO.




OcHOBBI
MOJICKYJISIPH
ol puzmku u
TEPMOIUHAM
UKH

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOH Teopuu. MneanpHelii ras.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Pasmeprl 1 Macca MOJIEKYJI U aTOMOB. bpOyHOBCKOE JBUKEHHUE.
Huddyszus. Cuitel 1 3HEPrUsi MEKMOIIEKYIIPHOTO
B3aumMoieiicTBus. CTpoeHue ra3000pasHbIX, KUIKUX U TBEPJIBIX
Tesn. CKOpOCTH JBMXKEHUSI MOJIEKYIT U UX U3MEpPEHUE.
Wneansueriii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOM TeopuH ra3oB. TemnepaTrypa u ee
u3Mepenue. ["a3oBble 3aKOHBI. AOCONTIOTHBIN HYJIb
Temneparypsl. TepMoauHaMuuecKas IKkaiza TeMIIEpPaTyphl.
VYpaBHEHHE COCTOSHUS UACATBHOrO raza. MossipHas ra3oBas
MTOCTOSIHHAS.

OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE MOHATHS U ONIPEACICHUS.
BnyTrpenHsis sHeprus cucteMbl. BHyTpeHHs dHEprus
uaeanbHOTO ra3a. Pabora u ternora kak GopMbI repeaadn
SHEpruM. TermIoeMKOCTb. Y 1elIbHAs TEIIOEMKOCTh. Y paBHEHUE
TerioBoro 6ananca. [lepBoe Hayao TepMOIMHAMUKHY.
AnmabatHslii npouecc. [IpuHnun geicTBYs TEMI0BON MalllUHBL.
KII/ TermoBoro npuratens. Bropoe Hayano TepMOIUHAMUKHY.
TepmoarHaMu4ueckas mKaiza Temneparyp. X0oJ0 UIbHbIE
MamuHel. TeroBsie auratenu. OxpaHa Ipupoibl.

CaotictBa napoB. Ncnapenue u koHaeHcamus. HachlmeHHbI
Tap M ero cBoicTBa. AOCOIOTHASI U OTHOCUTEIbHAS BIIAXKHOCTh
Bo3ayxa. Touka pockl. Kunienue. 3aBUCUMOCTb TeMIIEpaTyphl
KUIEHUs OT faBiieHus. [leperpersiii map u ero UCHoOJb30BaHUE B
TEXHUKE.

CBolicTBa XUAKOCTEH. XapaKTepUCTHKA KUIKOTO COCTOSTHUS
BeniecTBa. [loBEpXHOCTHBIN CIOU KUAKOCTH. DHEPTUS
MMOBEPXHOCTHOTIO CJI0s1. SIBIIEHNs Ha IPaHUIIE )KUJIKOCTHU C
TBEPBIM TeJIOM. KanusuisipHble sSIBJIICHHUSL.

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

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

vV, T

OnexTpoauH
aMHKa

DeKTpUUecKuil TOK B MeTaiaX. DJIeKTpOHHbIN ra3. Pabota
BBIXOJA. DJIEKTPUUECKUN TOK B DJIEKTPOJIUTAX. JIEKTPOJIN3.
3axonbl @apanesd. [IpuMeHeHne IEKTPOIN3a B TEXHUKE.
DeKTpuYecKuil TOK B razax u Bakyyme. Monuzanus raza. Bujsl
ra3oBbIX pa3panoB. [lonsTue o masme. ColicTBa u
MIPUMEHEHHE NIEKTPOHHBIX ITYYKOB. DJIIEKTPUUECKUNA TOK B
noJryrpoBoAHNKax. CoOcTBEHHAs TPOBOIUMOCTh
MOJTyIIPOBOAHUKOB. [10JTyITpOBOAHUKOBBIE IPUOOPHI.
DNEKTPUUECKOE NOJIE. DIEKTPUUECKHE 3apsAbl. 3AKOH

VY, KP




coxXpaHeHus 3apsaja. 3akoH KynoHa. Dnekrpuueckoe nosie.
HanpsixeHHOCTB 3nekTpudeckoro noiis. [IpuHnun
CYIEpIO3UIMH Nosiel. PaboTa cuil 371eKTpOCTaTUYECKOTO MOJIS.
[Torenmman. Pa3HoCTh MOTEHIIMAIOB. DKBUMOTCHITMATIbLHBIC
MOBEPXHOCTU. CBS3b MEXY HAPSHKEHHOCTHIO U Pa3HOCTHIO
MOTEHITUAIOB JIEKTPUUYECKOTO T0JIsL. [[udnekTpuku B
anexTpudeckom noJie. [lonsipusanus qU3IeKTPUKOB.
[IpoBoaHMKHU B 3eKTprUeckoM nojie. KonaeHcaTopsl.
CoennHeHne KOHAECHCATOPOB B OaTtapero. DHEprusi 3apsyKEHHOTO
KOHJIEHCATOPa. DHEPTrusl NMEKTPUIECKOTO TOJISI.

3aKOHBI IOCTOSTHHOTO TOKA. Y CJIOBHS, HEOOXOUMBIE JUTS
BO3HUKHOBEHHUSI M TOJIZICPIKAHUS SIIEKTPUUIECKOTO ToKa. Criia
TOKa U IJIOTHOCTh TOKA. 3akoH OMa i yuacTka 1enu 6e3
O/1C. 3aBUCUMOCTb 3JEKTPUUECKOTO COMPOTUBIICHUS OT
Marepuaa, JJIUHBI U IUIOMIAN MTOTIEPEYHOTO CeUCHUS
MIPOBOIHUKA. 3aBUCUMOCTbH DJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKOB OT TEMITEPATYPhI. DJIEKTPOABIKYIIAS CUIa
HCTOYHMKA TOKa. 3akoH Oma 1t oo nenu. CoenuHeHne
MpOBOHUKOB. COeTMHEHNE UCTOYHHUKOB AIEKTPUYECKOM
sHepruu B 6arapero. 3akoH Jxoyns—IJlenna. Pabora u
MOIIHOCTb 3JIEKTPUYECKOTO TOKa. TermmoBoe 1eiCTBUE TOKA.
DneKTpuYecKuil TOK B MOIynpoBogHNKax. CoOCTBEeHHAs
MMPOBOJIUMOCTD MOIYITPOBOAHUKOB. [10TyIpOBOTHUKOBBIE
PUOOPEI.

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

DNeKTpOMarHuTHasE HHIYKIUS. DJIEKTPOMArHUTHAs MHIYKITHS.
Buxpesoe anekrpudeckoe moje. CaMOMHIYKIUS. DHEPTUs
MarHuTHOTO TIOJIA.

Jlemoncmpayuu

BzaumopelictBue 3apsikeHHBIX Tell. [[poBoHNKH B
ANEKTPUYECKOM T10JIe. JIMIIEKTPUKH B DJICKTPUUECKOM IT0JIE.
Konnencaropsl. TemnoBoe AeiCTBHE AIEKTPHIESCKOTO TOKA.
CobcTBeHHast ¥ TPUMECHAs TPOBOAUMOCTE TOJTYITPOBOTHUKOB.
[TonynpoBoanukoBbIit auoa. Tpanszucrop. OnbIT Ipcrena.
B3anmMoieticTBre MpoBOTHUKOB ¢ TOKaMu. OTKIOHEHHE
3JIEKTPOHHOTO IMy4YKa MarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb.
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI. DIEKTPOMarHUTHAS
uHaykius. Oneitel @apazes. 3asucumocts IC
CaMOMHJYKIIMHU OT CKOPOCTH U3MEHEHMS CHIIBI TOKA U
WHAYKTUBHOCTH MPOBOIHUKA. PaboTa snekTporeHepaTopa.
Tpancdopmarop.

2 cemecmp

Konebaunus
U BOJIHBI

Mexannueckue koneoanus. KonedarenpHoe JABHKCHUC.
rapMOHI/I‘-IeCKI/Ie KoJIeOaHMSI. CB060I[HBIC MEXaHNYCCKUC
koyieOanus. JInHelHbpIe MEXaHNYECKHE KOJaeOaTeIbHbBIC
CUCTCMBEI. HpeBpaH_ICHI/IC OHCPIruu 1npu KoJIe0aTeILHOM




nBkeHud. CBOOOIHbIE 3aTyXaroIue MEXaHUYEeCKHe
Kosebanus. BeIHyX1eHHbIE MEXaHUYECKUE KOJIeOaHusl.
VYupyrue Boassl. [lonepeunsie u npoa0abHbIE BOJIHBL.
XapaKTepUCTUKHU BOJHBI. YPaBHEHHUE IJIOCKOI OEryIieil BOIHEIL.
Wntepdepennus BoaH. [lonsaTre o qudpakiuuy BoiaH. 3ByKOBBIC
BOJIHBL. YJIBTPa3BYK U €ro IpUMEHEHUE.

DneKTpoMarHuTHbIE Kosiebanus. CBOOOIHBIC
3JIEKTpOMarHuTHeIE Kojiebanus. [IpeBpamienue sHepruu B
K0J1€0aTEeIbHOM KOHTYpE. 3aTyXarolue 3J1eKTPOMarHuTHbIE
kose0aHus. ['eHeparop He3aTyXaroImMX AEKTPOMarHUTHBIX
Kosie0aHui. BeIHYy)XKIEHHBIE AJIEKTPUUECKHE KOJICOaHMUSI.
IIepemenHsbI# TOK. I'eHEepaTOp NepeMeHHOro Toka. EMKOCTHOE 1
WHIYKTUBHOE CONPOTHUBIIEHUS IIEPEMEHHOr0 ToKa. 3akoH Oma
JUIS BIIEKTPUYECKON 11eTH epeMEeHHOro Toka. Pabora u
MOIIIHOCTh MIEPEMEHHOr0 ToKa. [ 'eHepaTopsl ToKa.
Tpanchopmaropsl. Toku Beicokoi yacToThl. [lonyuenue,
repeaada v pacupeieseHue NIEKTPOIHEPTHH.
DNeKTPOMarHUTHBIE BOJHBL. DJIEKTPOMAarHUTHOE M0JI€ KaK
0COOBIN BUJ MaTepHH. DJIEKTPOMAarHUTHbBIE BOJHBL. Bubparop
I'epua. OTkpbITHIN KOJEOaTENbHBIN KOHTYp. M300peTeHue
pamuo A.C. ITonossM. [TonsiTHe 0 paguocssu. [IpumeneHne
3JIEKTPOMArHUTHBIX BOJIH.

JlemoHcTpamu

CB00OOAHBIE U BBIHYX/ICHHBIE MEXaHUUECKUE KOJICOAHMS.
Pe3onanc. O6pazoBaHue U paclipoCTpaHEHUE YIIPYTUX BOJIH.
YacToTa kosiebaHui 1 BHICOTA TOHA 3BYKA.

CB00OO0AHBIE AIEKTPOMArHuTHbIE KojiebaHus. OcuuuiorpaMma
nepeMeHHoro Toka. KoHaeHcarop B enu nepeMeHHOro ToKa.
Karymka HHIyKTMBHOCTH B LIENIU IIEPEMEHHOT0 TOKa. Pe3oHanc
B [IOCJIEZIOBATEILHON LIENU MIEPEMEHHOr0 TOKa. M3i1ydenue u
IIPHEM JIEKTPOMAarHUTHBIX BOJIH. Paninocssss.

OnTuka

IIpupona ceera. CKOPOCTh PacIpOCTPAHEHUS CBETA. 3aKOHBI
OTpaXkeHHs U mpesiomiieHus csera. [lonHoe orpaskenue. JIMH3bL
I'na3 xak ontuyeckas cucrema. OnTuueckue npuoopsl.
BonHoBBIC cBoOlicTBa cBeTa. MHTEepdhepeHnus cBera.
KorepeHTHOCTB CBETOBBIX Jyduel. IHTepdepeHnns B TOHKUX
mienkax. Ilonocel paBHoM TommuHbl. Konbiia HetoToHa.
Hcnonbs3oBanue UHTEp(PEPEHLINU B HAYKE U TEXHHKE.
Hudpaxus ceera. JJudpakuus Ha mienu B napaulelbHbIX
naydax. udpaknuonnas pemerka. [lonstue o ronorpaduu.
[Tonspusanus nonepeunsix BouiH. [loysgpusanus cera.
JBoriHoe nydenpenomiienue. [lomspouasl. JJucnepcus ceera.
Bunel ciektpoB. CriekTpbl ucyckanusi. CeKTpsl IOTIOLICHHUS.
ViberpaduoneroBoe U HHPpPaKpacHOE U3TyUEHHUS.
Pentrenosckue nyun. MIX nmpupozaa u cBOWCTBa.

JeMoHcTpanyuun

3aKOHBI OTPaKEHUS U NpenoMieHus ceera. [lonHoe BHyTpeHHEE
oTtpakeHue. Onruyeckre mpuoopsI.

Wntepdepennus cera. Audpakius csera. [longpuszanus cera.
[Tonydyenue cnexrpa ¢ momoubso npusMel. [loaydenue criekrpa
C MOMOUIBI0 TMPPaKIHOHHOH pemeTkH. CIeKTPOCKOTI.

v, T




OCHOBBI
CIICIMAJIBHO
1 TeOpUH
OTHOCHUTENb
HOCTH

HMHBapraHTHOCTH MOyl CKOPOCTH CBETA B BaKyyMe.
[Toctynarel DitHiTelHA. [IpocTpancTBO 1 BpeMs clieuanbHON
TEOPUH OTHOCHTENBHOCTU. CBS3b MACChl U SHEPTUU CBOOOJHOM
YacTULIbI. DHEPrus MOKOSI.

DJIEMEHTEI
KBAHTOBOM
¢bu3ukn

KBanToBas onrtuka. TernoBoe usnydenue. Pactipenenenue
SHEPTUH B

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

Bremnnii ¢porosnexrpudeckuit apdexr. BHyrpennuit
doTorddexrt. Tumsl

¢doToanementoB. JlaBnenue cera. [loHstue o KOpnycKyyispHO-
BOJIHOBOU MPHUPOJIE

CBeTa.

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

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

CootHoenue HeonpeaenéHHocrel [ eiizen6epra. KBantosrbie
TeHEepaTOPHI.

OBOJIIONNS
Bcenennon

Crpoenue u pazputue Beenennoi. TemHas Matepust 1 TEMHAs
sHeprusd. Haima 3Be3nHas cucrema — [Manakruka. pyrue
ranmakTukn. beckoneunocts Beenennoii. [Tonsatue o
kocmosioruu. Pactmmpsitomasics Beenennas. Monens ropsiueit
Bcenennoii. CTpoeHue U MPOUCXOKICHHE [ alTlakTHK.
OBoronms 3Be3. ['unoresa npoucxoxaeHust CoTHEUHON
cucteMbl. TepmosinepHsiii cunres. [Ipobiema TepmosiiepHOn
sHepreTuku. DHeprust CoJHIA U 3B€3/. DBOJIOIUS 3BE3/1.
[Ipoucxoxaenne CoMHEYHON CUCTEMBI.

JeMoHCTparmu

Comnneynas cuctema (Mozens). @oTorpaduu MaaHeT,
cIieaHHbIe ¢ KocMUYecKuX 30H70B. Kaprta JlyHbl 1 m1aHer.
Crtpoenue u 3Boronus BeeneHHoi.

Y, KP

pabora

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

2.4.2. 3aHATHSA CEMHMHAPCKOI0 THIIA

Ne
®opma
pa3 | HaumenoBanue
Conepxanue paszgena TEKYIIEro
JeJl | pa3ieiloB U TEM
KOHTPOJS
a
1 2 3 4
1 cemecmp
Bsenenue ®dusuka — pyHIaMeHTaNbHas HayKa O IPUPOJIE. v, T

ECTeCTBeHHO'HaquLIﬁ METO/J IMMO3HaHHA, €Iro BO3MOXXHOCTH U
T'paHULbI IPUMCHUMOCTH. 3KCHepI/IMeHT " TCOpHA B ITpOLIECCE
NO3HAaHUA MIPUPOABbI. MO,[ICJIHpOBaHI/IC (I)I/I3I/I‘-I€CKI/IX SIBJICHUH U
IpOLECCOB. Pons OKCIICPUMCHTA U TCOPHUU B IIPOLECCC
NO3HAaHUA MPUPOAbI. dusnueckas BeIMYUHA. HOTpeH_IHOCTI/I
H3MepeHHfI (bI/IBI/I‘-IeCKI/IX BeIU4uH. OHU3NYECKHE 3aKOHEL.
rpaHI/ILILI IMPUMCHUMOCTHU (I)I/I3I/I‘-ICCKI/IX 3aK0HOB. [IoHsTHE O




¢bu3nveckoit kKapTuHe Mupa. 3HaueHue (PU3UKH PU OCBOCHUU
npodeccuii CITO u cnermansrocreii CITO0.

Mexanuka

Kunematuka. Mexannueckoe npuxenue. llepemenienue.
[Iyrs. Cxopocts. PaBHOMEPHOE NPSAMOJIMHENHOE IBUKEHHUE.
Yckopenue. PaBHonepeMeHHOE PSIMOJIMHENHOE IBU)KEHUE.
CBoOoHOe nanenue. [IBuxenue Tena, OpoleHHOro Mo
YIJI0M K TOPU30HTY. PaBHOMEpPHOE IBUKEHHE 110 OKPYKHOCTH.
3akonbl MexaHuku Herotona. [lepBsiit 3akon Herotona. Cuina.
Macca. Umnynbc. Bropoii 3akon Hetorona. OCHOBHOM 3aK0H
KJIacCUUecKoM AuHaMuku. Tperuii 3akoH HelotoHa. 3akoH
BCEMUPHOrO TAroTeHus. I'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.
Bunpl MexaHNUeCKOTro JTBUKEHHUSL.

3aBUCHUMOCTb YCKOPEHHMSI TeJla OT €r0 MacChl U CUJIbI,
neiictyromieil Ha Teno. CioKeHue Cuil.

PaBeHCTBO U MPOTUBOIIOJIOKHOCTh HANIPABJICHUSI CUJT IEHCTBUS
U MPOTUBOICUCTBUS. 3aBUCUMOCTh CHJIbI YIIPYTOCTH OT
nedopmaruu. Cuiel Tpenus. Hepecomocts. PeaktrBHOE
nerkenue. [lepexoa NoTeHIUATIBHOM SHEPTUH B
KHHETHYECKYIO U 00paTHO.

OcHOBBI
MOJIEKYJIIPHOU
bu3uKH 1
TEPMOIMHAMUKHU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU Teopuu. M ieanbHbiit
ra3z. OCHOBHbIE MOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKON
Teopun. Pazmepsl 1 Macca MOJIEKYJI U aTOMOB. BpoyHOBCKOE
newkenne. Juddysus. Cuibl 1 SHEPTUS MEKMOJIEKYISIPHOTO
B3auMoAecTBUA. CTpoeHUE Ta3000pa3HbIX, KUIKUX U
TBEpAbIX Ted. CKOPOCTH IBUKEHUS MOJICKYJ U MX U3MEPEHHUE.
Wneanpuelii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUUECKOW TeOpHUH ra3oB. Temmeparypa u ee
uzMepenue. ['a3oBble 3aKOHBI. AOCOTIOTHBIN HYJIb
TeMiiepatypsl. TepMoauHaMuyecKkas 1Kajla TEMIIepaTyphl.
YpaBHeHHE COCTOSIHUS UeaIbHOrO raza. MossipHas razoBas
ITOCTOSIHHAS.

OcHOBBI TepMOIUHAMUKU. OCHOBHBIE MOHATHUS U
omnpeneneHus. BHyTpeHHss dHeprus cucteMbl. BHyTpeHHs s
SHEprus uaeasbHoro raza. Pabora u temiora kak Gopmbl
nepenayu SHepruu. TermmoeMKoCTb. Y AelbHas TEIIOEMKOCTb.
VYpaBHenwue TersioBoro Oananca. [leppoe Hayano
TepMOIUHAMUKHU. AnuabatHeiil mporecc. [Ipunimn neicTBus
teroBoil mamnHbl. KIT/] TennoBoro neurarens. Bropoe
Hayajo TepMOJAUHAMUKU. TepMoMHaMHuuecKas IKaina
TeMIiepaTyp. X010 uIbHble MAIIUHBI. TernnoBble JBUTATEH.
OxpaHa npupoibl.

CaoiictBa napoB. Mcnapenue u konaeHcanus. HacpieHHbIi
Tap U ero cBoicTBa. AOCOTIOTHAS M OTHOCUTEIbHAS




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

CaoiicTBa xkHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BelecTBa. [IoBEpXHOCTHBIN CIION KUAKOCTU. DHEPTHUS
IIOBEPXHOCTHOTO CJ0s. SIBJIEHUSA HA TPAaHULIE KUIKOCTH C
TBEPABIM TeJIOM. KanniuisipHbIe SBJICHHUSL.

CpoiicTBa TBEpBIX TeN. XapaKTePUCTUKA TBEPJOTO COCTOSHUS
BElIECTBa. YIIPyrue CBOMCTBA TBEPABIX TeJl. 3aKoH I 'yka.
MexaHndeckrue CBOMCTBA TBEPJbIX TeIl. TemioBoe
paclIMpeHne TBEPABIX TEJ U KUAKOCTEH. [1naBienne u
KPUCTaJUIM3aLHs.

JlemoHCcTpanmu

JBmxenne 6poyHoBckux yactuil. Juddysus. 3menenune
JABJICHUS ra3a ¢ U3MEHEHUEM TEMIIEpaTypsl IPU MOCTOSTHHOM
obwveme. M3oTepmudeckuii 1 1300apHBINA TPOLIECCHI.
W3meHeHne BHYTpEHHEN SHEPIUU TEN NPU COBEPLICHUHN
paboTtsl. Monenu TernoBeIX apurareneid. Kumenue Boabl mpu
MMOHMKEHHOM AasiieHnu. [Icuxpometp u rurpomertp. SABneHus
MTOBEPXHOCTHOIO HATSDKEHUS U cMadnBaHus. Kpucrael,
amMop(dHbIe BEIIeCTBa, JKUIKOKPUCTAIUIMYECKUE Tea.

DIIEKTPOAMHAMH
Ka

DneKTpUYecKuil TOK B MeTallIaxX. DJIEeKTpOHHBIN ra3. PaboTa
BBIXOJa. DJIEKTPUYECKHUI TOK B AJIEKTPOJUTAX. DIIEKTPOJIN3.
3akonbl Dapaned. [IpumeHeHne IeKTPoIN3a B TEXHUKE.
DJIEKTPUYECKHI TOK B razax v Bakyyme. Monuzamms rasa.
Bunpei razoBeix pazpsaos. [lonstue o miazme. CBolcTBa U
MIPUMEHEHHE FNEKTPOHHBIX MYYKOB. DIEKTPUUECKHUI TOK B
nosynpoBoaHukax. CoOCcTBeHHAas MPOBOAUMOCTh
MOJIYPOBOAHUKOB. [10JTyrIpoBOIHUKOBBIE TPUOOPEI.
DIIEKTPUYECKOE MOJIe. DICKTPUUECKHUE 3apsiibl. 3aKOH
coxpaHeHus 3apsaa. 3akoH Kynona. Dnekrpuueckoe moJie.
HanpsixennocTs anekrpudeckoro noJist. [Ipunnumn
CYIEpIO3UIMH Mosiei. PaboTa cuil 3eKTpoCcTaTH4ecKoro
nosis. [lorenuunan. Pa3HoCTh NOTEHIIMAIOB.
OKBUINOTEHIHUAIIbHBIE TOBEPXHOCTHU. CBSI3b MEXKIY
HaIPSKEHHOCTBIO U PA3HOCTHIO MOTEHIIUAIOB 3JIEKTPUUECKOTO
noJist. J{usnexktpuku B anexkrpuyeckoM nouie. [omnspuzanus
JUAIIEKTPUKOB. [IpOBOIHUKY B AJIEKTPUYECKOM MOJIE.
Konpnencaropsl. CoennHeHNe KOHJIEHCATOPOB B OaTapero.
DHeprus 3apsyKEHHOTO KOHJIEHCATOpa. DHeprus
3IEKTPUUECKOTO IOJISL.

3aKOHBI IOCTOSIHHOTO TOKA. Y CIOBHSI, HEOOXOUMbIE AJIs
BO3HUKHOBEHUS U MOJICPKAHUS AIEKTpHUIecKoro Toka. Cuia
TOKa M MIIOTHOCTH TOKa. 3akoH OMa /715 yyacTka 1enu 6e3
O/1C. 3aBUCUMOCTB 3JIEKTPUUECKOTO CONPOTUBIIEHUS OT
MaTtepuana, JUIMHbI U MJI0MAU NOEePEYHOTO CEUEHUS
MPOBOJIHUKA. 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKOB OT TEMITEPATyphl. DIEKTPOABUKYILAS 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 NeHCTBUE TOKA.




DJNeKTpUYecKuil TOK B OIynpoBoaHuKax. CoOCTBeHHAs
IIPOBOMMOCTD HOJYITPOBOIHUKOB. [101ynpoBOIHUKOBBIE
pUOOPHL

MarnutHoe noJie. BeKTOp MUHAYKIIMY MarHUTHOTO IOJIS.
JleficTBME MarHUTHOTO I10JISL HA NPSMOJIMHENHBIN IPOBOIHUK C
ToKOM. 3akoH Amnepa. BzaumoeiictBue TokoB. MarHUTHBIN
notok. PaboTa 1mo nmepeMeniennio NpoBOJHUKA C TOKOM B
MarHuTHOM 1oJie. J[elicTBue MarHuTHOTO MOJIs Ha
nekymuiics 3apsa. Cuna Jlopenna. OnpeneneHue yaenabHOTo
3apsga. Y CKOPUTENH 3apSKEHHBIX YaCTHII.
DNeKTpOMarHUTHAsE UHAYKLIUS. DJIEKTPOMAarHUTHas UHYKIIMSL.
Buxpesoe anexkrpuueckoe nosie. CaMOMHIYKIHS. DHEPrust
MarHUTHOTO MOJIS.

Jlemoncmpayuu

B3anmonelictBre 3apspkeHHBIX Tell. [IpoBOIHUKY B
ANEKTPUYECKOM MoJie. JIU3IEKTPUKH B DJIEKTPUUECKOM TIOJIE.
Konnencaropsl. TennoBoe AeiMCTBHE MEKTPUYECKOTO TOKA.
CobcTBeHHas ¥ TPUMECHAs MPOBOAMMOCTD TIOJIYIPOBOTHUKOB.
[TosynpoBoaHukoBsIi Anoa. Tpanzucrop. OneIT IpcTeaa.
B3anmoelicTBre poBOIHUKOB € TOKaMu. OTKIOHEHHE
AJIEKTPOHHOTO MyYKa MarHUTHBIM HOJIEM. DJIEKTPOJIBUTATENb.
DneKTpOoU3MepUTENbHbIE TPUOOPHI. DIEKTPOMArHuTHas
uaaykus. Onsitel @apaned. 3asucumocts I/1C
CaMOMHIYKIIMH OT CKOPOCTH U3MEHEHHS CUJIBI TOKA U
MHAYKTUBHOCTH NTPOBOAHUKA. PaboTa snekTporeHeparopa.
Tpancdhopmatop.

2 cemecmp

Konebauusa u
BOJIHBI

Mexaunueckue xojiebanus. KonedarelsHOE IBUKEHUE.
IMapmonnueckue konebanus. CBOOOTHBIC MEXaHUYECKHE
KoJsieOaHus. JIuHeliHple MexaHn4ecKue KoJjiebaTelbHble
cucreMsl. [IpeBpaleHre sHepruu npu KonedareaIbHOM
nBrxkeHuu. CBOOOIHBIE 3aTyXaloIue MEXaHUYECKHe
KoJsie0aHus. BeIHyX/IeHHbIE MEXaHUUYECKHE KOIeOaHMs.
Ynpyrue Boassl. [lonepednsie u npoaoabHbIE BOJHEL.
XapaKkTepUCTUKH BOJIHBI. Y paBHEHHUE TUIOCKOU Oeryiieit
BoJIHBL. MHTepdepenuns BoaH. [lonarue o audpakuyuu BoJH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.
DneKTpoMarHuTHele Kojiebanus. CBOOOHbIE
3JIEKTpOMarHuTHele Kojebanus. [IpeBpalienue sHepruu B
K0JIe0aTeIbHOM KOHTYpe. 3aTyXarolue 3J1eKTPOMarHUTHbIE
KosiebaHus. ['eHepaTop He3aTyXaroUHX EKTPOMarHuTHBIX
KoJieOaHui. BeIHYXIeHHBIE 2JIEKTpUUECKUE KOJeOaHusl.
IIepemeHnHsbIl TOK. I'eHepaTOp nepeMeHHOro Toka. EMKocTHOE
Y UHAYKTUBHOE COIIPOTUBIICHUSI IEPEMEHHOTO TOKA. 3aKOH
Owma Ju1s 35IeKTpUYecKOt ey nepeMeHHoro Toka. Pabora n
MOIIHOCTb IIEPEMEHHOTO TOKa. ['eHepaTopsl TOKa.
Tpancopmaropsl. Toku Beicokoit yacToThl. [lonyuenue,
repeiadya U pacrpeneaeHue dJIEKTPOIHEPTUH.
DNEKTPOMAarHUTHBIE BOJHBL. DJIEKTPOMAarHUTHOE M0JI€ KaK
0COOBIH BUJ MaTepuu. DIIEKTPOMarHuTHEIE BOJIHBL. Bubparop
I'epua. OTKpbITHIN KoeOaTenbHbIN KOHTYp. M300peTenue
paguo A.C. IlonoseiM. IlonsiTue o paguocssasu. [Ipumenenne




AIEKTPOMATrHUTHBIX BOJIH.
JemoHcTpanyu

CBOOOIHBIC U BBIHYK/ICHHBIC MEXaHHUECKUE KOJICOaHUsI.
Pezonanc. Obpa3zoBanue u pacmpoCTpaHEHUE YIIPYTHX BOJIH.
YacroTa KoJiebaHUii U BBICOTA TOHA 3BYKA.

CB0OO1HBIE AMIEKTpOMArHuTHhIE Kosebanus. OcuuiaorpaMma
nepeMeHHoro Toka. KoHjaeHcaTop B 1ienu nepeMeHHoro Toka.
Karyika HHIyKTUBHOCTH B LIEITH TIEPEMEHHOTO TOKA.
Pe3onanc B mocienoBaTenbHOM €U NEPEMEHHOTO TOKA.
W3nmydenue v mpuem 3JIeKTPOMArHUTHBIX BOJTH. PagrocBsi3b.

Onruka

[Ipupona cBeta. CKOpPOCTh pacIpOCTpaHEHUS CBETa. 3aKOHBI
OTpaXEeHUA U npenomiieHus ceera. [loaHoe oTpakeHue.
Jlun3el. ['na3 kak ontudeckas cucreMa. OnrTuyeckue
pUOOPBHI.

BonHOBBIC cBoOicTBa cBeTa. MHTEepdhepenHmnus cBera.
KorepentHocTh cBeTOBBIX Jiyueit. IHTEpdepeHnst B TOHKUX
wieHkax. [lonocel paBHo# ToMmuHbl. Konbia HerotoHa.
Hcnonb3oBanue nuuTepPepeHIINN B HAYKE U TEXHUKE.
HMudpakuus ceeta. Judpaxius Ha MIeIU B MapauIeTbHbIX
nyyax. JIndpaknauonnas pemerka. [Tonsrue o ronorpadum.
ITonspuzanus monepedrsix BoaH. [lomsipuzaius ceera.
JBoitHoe nmydenpenominenue. [Tonspouasl. Jucnepcus ceera.
Bugsl cnektpoB. CriekTpsl ucyckaHus. CieKTpbl
norJioneHus. YbTpaduoaeToBoe U nH(ppakpacHoe
nu3nydeHus. PeHTrenoBckue gyuu. X mpupoaa u cBOMCTBA.
JeMoHCTparmu

3aKOHBI OTpaXKEHHUS U IIpeaoMiieHus cBeta. [lomHoe
BHYTpeHHee oTpakeHue. OnTuueckue mpuoopsl.
HuTepdepennns cera. Judpakums cBera. [lomsspuszanms
ceera. [lonydyenue cnekTpa ¢ noMousto rnpusmsl. [lonyuenue
CHEKTpPa ¢ MOMOUIbIO AU(PPAKIUOHHON PELIETKH.
CnexTpockor.

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. DHEPruUs MOKOSL.

OJIEMEHTEI
KBAHTOBOM
(07370’

KBanroBas ontuka. TernoBoe uznydenue. Pacnpenenenue
SHEpPIuu B

criekTpe abcoaroTHO uépHoro Tena. KBaHToBas runoresa
[lnanka. GOTOHBI.

Buemnuii ¢porosnexrpudeckuit apdexr. BHyrpennuit
doTorddext. Tumnsl

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

CBeTa.

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

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

CootHouenue HeonpeaenéHHocrel [ eitzendepra. Ksantosbie




reHepaTopsbI.

OBOIONUA
Bcenennon

Crpoenue u pazsutue Beenennoit. TeMHas Matepusi U TeMHas
sHeprus. Hama 3Be3nHas cucrema — [Manakruka. pyrue
ranakTuku. beckoneunocts Beenennon. Ilonstue o
kocmoJgiorun. 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). @otorpaduu niaHer,
CIEJIaHHbIE ¢ KOCMHUYeCKHUX 30H10B. Kapra JIyHbl 1 mutaner.
Ctpoenue u 3BoJroIMs BeeneHnoil.

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

Ne

HaunmeunoBauue
pazzaena

ConepxaHue MPaKTHYECKUX 3aHATHI

dopma
TEKYILETO
KOHTPOJISI

2

3

4

Mexanuka

Hccneoosanue osudcenus mena noo oeticmsuem
NOCMOSAHHOU CUTBL.

U3zyuenue 3aKona coxpaneHusi UMnyibca.

CoxpaHenue mMexaHuyeckou SHepauy npu O8UNCEHUU meid
noo delicmeuem Cul Maxicecmu u ynpyeocnu.

Cpasnenue pabomsl CUlbl ¢ USMEHEHUEM KUHEeMUYECKOl
SHepeuu med.

U3yuenue 3akon06 coxpaneHusi Ha npumepe yoapa wapos u
OanIuCmu4ecKo2o MasimuuKd.

H3yuenue ocobennocmetl cuivl mpeHus (CKOJIbI’CEHUSL).

I1P, JIP

OcHOBBI
MOJIEKYJIIPHOU
(bU3uKH U
TEPMOIUHAMHUKHU

Hsmepenue rasxcHocmu 8030yxa.

Hsmepenue nogepxHocmHno20 HAMANCEHUS HCUOKOCIL.
Habniooenue npoyecca kpucmannuzayuu M3yuenue
oeghopmayuu pacmsdicenus. Mzyuenue meniogo2o
\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 011 noaHou yenu.

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

Onpeoenenue memnepamypul HUMU 1aMNbl HAKATUEAHUSL.
Onpeoenenue 3/{C u 6HympeHnHe20 COnpomuseHus.
UCMOYHUKA HANPSANCEHUSL.

TTP, JIP

Konebauus u
BOJIHBI

H3yuenue 3asucumocmu nepuooa KoreOaHuil HUmsaHo2o (Ui
NPYHCUHHO20) MASMHUKA OM ONUHBL HUMU (WU MACCbL

TTP, JIP




epy3a).
Hnoykmuenvle u eMKoCmHOe CONPOMUBIEHUsL 8 Yenu
nepemMenHo20 moKa

H3zyuenue uzobpadicenuss npeomemos 6 moHKoU IUH3e.
U3zyuenue unmeppepenyuu u ougppaxyuu ceema.
I'padyupoeka cnekmpockona u onpeodenenue ONuUHblL 80IHbL
CNEKMPANbHBIX TUHULL.

5 OnTuka I1P, JIP

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

Anexcannp I'puropseBud CTos1eTOB — PYCCKHI (PU3HK.

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

AKYyCTUYECKHE CBOMCTBA MOJYIPOBOJIHUKOB.

Anznpe Mapu Amniep — OCHOBOIIOJIOKHHK 3JIEKTPOJUHAMUKH.
ACHHXPOHHBIN IBUTaTENb.

AtomHuas gusuka. M3otomsl. [Ipumenenre paanoakTUBHBIX H30TOIOB.
beckoHTaKkTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

bunossapHbIe TPaH3UCTOPHI.

Bbopuc Cemenouu AAxo6u — pusuk u n3o0peTaTeb.

Benuuaiimue oTKpeITHS PU3UKH.

Bunel anexTpruueckux pas3psaoB. DIEKTpUUECKUE pa3psa/ibl Ha CIIy:K0e dyeloBeKa.
Brnusiane nedextoB Ha pu3MUYecKrue CBOWCTBA KPUCTAJLIOB.

Bcenennas u TemHast Mmatepusi.

INanmuneo 'anuiielr — OCHOBATENb TOYHOIO €CTECTBO3HAHUS.

lNomorpadwust u ee mpuMeHeHHe.

JIBrKeHHE Tena IepeMEHHONW MacChl.

e Jludpakius B HaIICH KU3HH.

e  Kunkue kpuctamisl.

e 3axonsl Kupxroda ajis 31eKTPUIECKOH HeTH.

e  3aKOHBI COXPAHEHHUS B MEXAHUKE.

3HaueHue OTKpbITUH ["anmies.

Urops BacunbeBuu KypuatoB — Qu3uK, opraHu3aTop arToMHOW HAYKU U TEXHUKH.
Hcaak HploTOH — co3naTenpb KIacCu4ecKor (DU3HKH.

Hcnonp30BaHue 3J€KTPOIHEPTUN B TPAHCIIOPTE.

Knaccudukanus u xapakTepuCTUKU HIEMEHTAPHBIX YaCTHII.
KoHcTpyKkimoHHast MpOYHOCTh MaTepuaa U €€ CBsI3b CO CTPYKTYpOH.
Konctpyknus u BUbI J1a3€poB.

KpuoanekrpoHuka (MUKpPOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCIIOIb30BAHUE.

Jleonapno na Bunun — ydeHsbli U u300peTarensb.

MarnuTHble H3MepeHus (IPUHLIUITBI HOCTPOSHUS IPUOOPOB, CIIOCOOBI U3MEPEHHS MarHUTHOTO TMOTOKA,
MarHUTHON MHYKLIUN).

Maiixn @apaneit — co3aarenb ydeHHs 00 IeKTPOMarHuTHOM T0JIE.

Makc I1naHk.

MeTo1 MEYEHBIX aTOMOB.

Metoab! HAOMIOICHNUS U PETUCTPALIUHI PAJAUOAKTUBHBIX U3Ty4E€HUH U YaCTHII.
MeTo1pl onpeieNeHns II0THOCTH.



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

MoJieKynsspHO-KUHETHYECKasl TEOpUs UACATIbHBIX Ia30B.

MonHus — ra3oBbIi pa3psia B IPUPOIHBIX YCIOBUIX.
HanoTexHoJI0rusi — MEXIUCHMITTHHAPHAS 001acTh (yHAaMEHTAIBHON U MPUKJIATHONW HAYKH U
TEXHUKH.

Huxouna Tecna: )ku3Hb U HEOOBIYATHBIE OTKPBITHSI.

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

OO0pbscHeHne GOTOCUHTE3a C TOUKHU 3pEHUSI (PU3UKH.

OnTHyeckue SBJIEHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHOM CBEPXIPOBOJAUMOCTH.
[IepeMeHHBIH EKTPUYECKUI TOK U €r0 IPUMEHEHHE.

[Inma3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

[Tnanetst CoJIHEUHOMW CUCTEMBI.

[TonynpoBOAHUKOBBIE NaTYUKH TEMIIEPATYPHI.

[IpumeHeHne KUAKUX KPUCTAJUIOB B IPOMBIIIIJIEHHOCTH.

[IpuMeHeHue sIepHBIX PEaKTOPOB.

[Ipupona peppomarnerusma.

[IpoGnembl 3KOJIOTHH, CBSI3aHHBIE C UCIOJIB30BAHUEM TETJIOBBIX MAIIIUH.
[IpousBoicTBO, Nepeiadya U UCIOJIb30BaHUE IIEKTPOIHEPTUH.
[Tpoucxoxnenne COTHEYHON CUCTEMBI.

[Tpe303mexTpruuecknii 3PQeKT ero NpuMeHeHHE.

PasButue cpeacTs CBA3M U paguo.

PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOTHI TEIJIIOBOI MAILIUHBIL.
PennkroBoe uznmydeHue.

Pentrenosckue myuu. Mctopus otkpeiTus. [Ilpumenenue.

Poxnenue u 3Bosronys 38€37.

Ponp K.O. IIM0IKOBCKOTO B pa3BUTUH KOCMOHABTHKHU.

CBeT — 2JIEeKTpOMAarHuTHas BOJIHA.

Cepreii [1aBnoBuy KoposiaeB — KOHCTPYKTOp U OpraHU3aTop MPOU3BOJICTBA PAKETHO-KOCMHUYECKOU
TEXHUKH.

Cwiibl TpeHus.

CoBpeMeHHas CIyTHUKOBAs! CBA3b.

CoBpemeHHast pu3nyeckasi KapTHHA MUPA.

CoBpeMeHHbIE CPEICTBA CBA3H.

ComnHlle — HMCTOYHHMK XKM3HU Ha 3eMIIe.

Tpanchopmaropsr.

VYibTpa3Byk (IOJydYeHue, CBOICTBA, MPUMEHEHUE).

VYrpaBisieMblil TEPMOSIEPHBII CUHTES.

YckopuTenu 3apsKEHHBIX YacTHLL.

®du3nka 1 My3bIKa.

dusnueckue cBOMCTBa aTMOC(EPHI.

DOTOIIIEMEHTHI.

®otorddexr. [Ipumenenne asiaenus porodddekra.

Xanc Kpuctnan 9pceres; — 0CHOBOIIOJIOKHHK 3JIEKTPOMAarHeTu3ma.
UYepHble ObIpHIL.

[Ikaya 31€KTpOMarHUTHBIX BOJIH.



e  DKOJOTrHYecKHe MpoOaeMbl M BOZMOXKHBIC ITYTH UX PEIICHUSL.
e  DJIeKTPOHHAs IPOBOJIUMOCTh METa/IOB. CBEPXIIPOBOIUMOCTb.
e  DOwmunmii XpuctruanoBud JleH] — pycckuii pusuk.

2.4.5. IlepeyeHnb y4eOHO-MeTOAUYECKOr0 00ecniedeHHs VISl CAMOCTOSITE/IbHOI PadoThI
00y4yaIuxcst Mo JUCHHUILINHE

CamocrositenbHast paboTa yJammxcs siBISETCs BaKHEHIIeH GpopMoil yaeOHO-BOCTIUTATEILHOTO
nporecca.

OcHOBHasi 1eJIb CaMOCTOSTENbHON pabOTBl MpH W3YYEHHH IUCHUIUIMHBI — 3aKPENuTh
TEOPETHUYECKUE 3HAHUS, NOJYYCHHBIE B XOJ JICKIMOHHBIX 3aHATHH, a Takke CHOPMHPOBATH
MPAKTUYECKHE HABBIKH MOJTOTOBKH B 00JAaCTH €CTECTBO3HAHUSI.

CamocrosiTenpbHas paboTa yJanuxcs B MPOIECCe OCBOSHUS JUCIUTUIMHBI BKITIOYACT:

- U3y4eHUe OCHOBHOMW U JIOTIOJTHUTEIILHOW JINTEPATYPHI 110 TIPEAMETY;
- n3y4eHue (KOHCIIEKTHPOBAHKE) BOTIPOCOB, BHI3BIBAIOIINX 3aTPYAHEHUS TIPU X U3yYCHUH;
- paboTy € AIIEKTPOHHBIMHU YI€OHBIMH pECYpCaMHU;
- U3y4eHHe MaTepUAIIOB TIEPHUOMUECKON TIEUaTH, MHTEPHET PECYPCOB;
- OITOTOBKY K TECTUPOBAHHUIO;
- MOATOTOBKY K MPAaKTUYECKUM H JTAOOPATOPHBIM 3aHSATHSIM,
- BBITIOJTHEHUE JIOMANTHHUX 3aIaHHH.
Ha camocrosTennbHy 0 paboTy o0yJaromuxcst oTBoaUTCs 50 9acoB y4eOHOTO BPEMEHH.

No HaumenoBanue [TepedyeHn yueOHO-METOIUUECKOTO OOECTICUCHHS JUCIIUTUIUHEI TI0
pasznena, TeMbl, BUJa BBITIOJTHEHUIO CAMOCTOSITEIIEHON pabOTHI
CPC
1 2 3
BBenenue 1. ®upcos, A. B. ®usuka 151 ipodeccuii U crenuaIbHOCTEN
1 |Mexanuka TEXHHUUYECKOT'0 U €CTECTBEHHO-Hay4HOro npodueii [ Texct] yueOHMK
2  |MounekynspHas JUTSl MICTIOJTh30BAHKS B Y4eOHOM Iporiecce 00pa3oBaTeIbHBIX
busuKa. yupexxkaenuii CI1O Ha 6a3e 0CHOBHOTO 00IIET0 0Opa30BaHMS C
TepmoauHaMuKa TIOJTyYeHUEM cpeiHero ooiero oopazoBanust 1A. B. @upcos ;mox pert.
3  [DneKTpoauHaMuKa T. U. TpodumoBoii. - 2-e u31., crep. -Mocksa : Axaaemus, 2017. - 350 c.
4  |Kone6auus u Bonusl WL - (IIpodeccronanbHoe obpasoBanure. OOmeoopa3oBare/ibHbIC
5 |Onruxa mucruaHbl). -ISBN 978-5-4468-5098-3
6 |OcHOBBI crienuanpHoii |2- Tpodumosa, T.M. ®usrka y1st poQeccuil U CreManbHOCTEH
Teopuu TEXHUUYECKOT'0 U €CTECTBEHHO-HAYYHOTO MPOQIIIeH : COOPHHUK 3a/1ad
OTHOCHTEILHOCTH y4eOHOe ocoOue JUTsl UCTIONB30BaHuUsI B y4eOHOM ITpoLiecce
7 |Dnements kpanToBoi |00PasoBarenbHbIx opranmsamyii CI1O Ha 6a3e 0CHOBHOTO 0OIIEro
usHKH 00pa3oBaHUs C NOTy4eHHeM cpeaHero oomero oopasosanus / T. M.
8 Tpodumona, A. B. Dupcos. - 2-¢ 3., ctep. - Mocksa : Akajemus,

2018. - 286 c. : mn. - (ITpodeccnonanpHOE 0OpazoBaHUE.
Oo6mmeoOpazoBarenbHble qUcHUIUIHbL). - ISBN 978-5-4468-6583-3

3. KpaBuenko, H. FO. ®u3uka : ydeOHUK U IPAKTUKYM JUIS1 CPETHETO
npocdeccroHanbHOro oopasosanust / H. FO. KpaBuenko. — Mocksa :
WznparensctBo KOpaiit, 2019. — 300 ¢. — (IIpodeccronansroe
obpazoBanue). — ISBN 978-5-534-01418-1. — TekcT : 31eKTpOHHBIH //
IBoImoLHA SBC FOpaiir [caiit]. — URL: https:/ww.biblio-

Beenenxol online.ru/bcode/434391

4. Kanamnukos, H. I1. ®@usuka B 2 4. YacTs 1 : yueOHUK U TPAKTUKYM
1t cpeHero npodeccronanbHoro oopazosanus / H. I1. Kanarmukos,
C. E. MypaBbeB. — 2-€ u3/L., ucrp. 1 jom. — MockBa : M3narenscTBo
IOpaiir, 2019. — 254 ¢. — (IIpodeccronansroe 0Opa3zoBaHue). —
ISBN 978-5-534-09159-5. — Texkcr : anexrponnslii // BC FOpaiir
[caiiT]. — URL.: https://mwww.biblio-online.ru/bcode/437216




5. Kanammukos, H. I1. ®usuka B 2 4. Yacts 2 : yueOHUK U IPAKTHKYM
11st cpeHero npodeccronanbroro odpazosanus / H. T1. Kanammukos,
C. E. MypaBbeB. — 2-¢ u311., uctp. u Jiorl. — MockBa : M3narenbeTBo
IOpaiir, 2019. — 244 ¢. — (IIpodeccronansroe 0Opa3oBaHue). —
ISBN 978-5-534-09161-8. — Texkcr : anekrponnslii / IbC FOpaiit
[caiiT]. — URL.: https://mww.biblio-online.ru/bcode/427269

6. Tpodumosa, T. N. PykoBoACTBO K pelieHuto 3aaa4 1o (pusuke :
yaeOHOe TTocoOue it CpeHero Mpo(ecCHOHATBHOTO 00pa30BaHus
/ T. . TpopumoBa. — 3-e u3., uchp. u gom. — MOCKBa :
MzparensctBo FOpaiit, 2019. — 265 ¢. — (Ilpodeccuonansnoe
obpazosanme). — ISBN 978-5-9916-7003-6. — Teker :
anexktponHsbiit // DBC HOpaiit [caiit]. — URL.: https://www.biblio-
online.ru/bcode/426398

KpOMC MNEPCUUCICHHBIX HCTOYHUKOB 06yt1a1011mec;1 MOXET BOCIIOJB30BAaThCA ITOHMCKOBBIMU
crcTeMaMu ceTH VIHTepHET 1Mo TeMe caMOCTOSTENbHON paboTHI.

21.]'[5[ OCBOCHHUA NUCHUIINIMHBI U CAMOCTOSATCIBHOTO BLINIOJTHCHHA NPEAYCMOTPCHHBIX y‘IC6HOI>i
MporpaMMoil Kypca 3aJaHuil MOXKeT ObITh HCIOJIb30BAaHO CcleAylollee Yy4yeOHO-METOAUYECKOe
obecrieyeHue:

-METOMYECKHNE PEKOMEH/IAllMHU K BHIMIOJIHEHUIO JIaOOPATOPHBIX padoT;
-METOIMYEeCKHEe PEKOMEHIAIINH K CAMOCTOSATEBHOM padoTe.

Hauanom opranusamuu i000# caMoCTOATENbHON pabOThI TOKHO OBITh MPUBUTHE HABBIKOB U
YMEHHI IpaMOTHON pabOoThI ¢ yueOHOU U HAyYHOU TUTEpaTypoid. DTOT MPOILECC, B MIEPBYIO OUEPEb,
CBSI3aH C HAXOXJACHUEM HEeO0OXOMMOM ISl YCIEIIHOTO OBJIAJICHHs yUeOHBIM MaTepraIoM
nuteparypoid. OOyqaroniuics J0MKEH YMETh MOJIb30BaThCsl (hoOHAAMHU OUOIMOTEK U CIIPABOYHO-
onbmorpaduueCKUMHU U3TAHUSMH.



3. OBPA3OBATEJ/IBHBIE TEXHOJIOT YA
3.1. O0pa3oBaTe/ibHbIe TEXHOJIOTHM NPU NPOBEJAEHUH JIEKIH I

Ne Tema Bunapsl npuMeHsieMbIX 00pa3oBaTebHBIX TEXHOJIOTHIA Ii(:;];o

1 2 3 4

Breene HWKT-Texuomoruu, Hpo6neMvae JICKUMH, JTCKIIUHU- 5
BU3YAJIN3ALIMU, MYJIbTUMEAUNHBIE PE3EHTALNN

1 Mexamika HWKT-Texuomnorumu, Hpo6neMvae JICKUMH, JTCKLIUHU- 8
BU3YyAJIM3ALIMU, MYJIbTUMEAUNHBIE MPE3EHTALNN

2 Monexynsapuas pusuka. |[UKT-Texnonoruu, [IpobieMHbIe JEKIIUH, JTEKITUN- 4
TepMoauHamMuka BU3YAIN3ALIMU, MYJIbTUMEIUNHBIE MPE3EHTANN

S n—— MKT-Texuomnoruu, HpO6J'I€ME—IBI€ JICKUMH, TCKIIUHN- 10
BU3YyAIN3ALIMU, MYJIbTUMEAUNHBIE MPE3EHTANN

4 |Kone6amus 1 BOMHEL HNKT-Texuomnoruu, HpO6J'I€M}-IBI€ JICKUMH, TCKIIUHN- 6
BU3YAIN3ALIMU, MYJIbTUMEIUNHBIE MPE3EHTANN

5 |Ommuka HUKT-Texuomnornu, HpO6J'IeMj-II)Ie JICKIUH, JISKIIUH- 6
BU3YyAIN3AIMHU, MYJIbTUMEININHBIE PE3EHTANT

6 (OCHOBEI CIIEIUAIBHON UKT-Texuomnornmu, HpO6J'IeMj-II)Ie JICKIUH, JISKIINH- 2
TEOPUH OTHOCUTEIIbHOCTH [BU3YaJIM3AIMU, MYJIbTUMEANNHBIE MPE3EHTANT

7 JJIEMEHTEI KBaHTOBOU UKT-Texunonoruu, [IpoGiemMHbIe TEKIINH, TEKITUH- 4
(bu3uKH. BU3YJIN3AIIMU, MYJIbTUMEININHBIE MPE3EHTANN

8 [Dsomows BeeerHoii HUKT-Texuomornmu, HpO6J'IeMuHI)Ie JIEKITAH, JICKITUH- 4
BU3YyIN3AlIMHU, MYJIbTUMEIUITHBIE TPE3CHTAIlUN

Uroro o xypcy| 46

3.2. O6pa3oBaTejibHbIe TEXHOJOTUH NPHU NMPOBEIEHNH MPAKTHYECKUX 3aHATHH (J1a0opaTOPHBIX
adoT)

Bunbl npuMensieMbix 00pa3oBaTeNbHBIX Kos-
No Tema p p: BO
TEXHOJIOT Uil
4acoB
1 2 3 4
CeMuHapckue 3aHsATuUs, pa30op pereHus
1 |MexaHuka P b PP 8
3aj1a4, J1abopaTopHbIe pabOTHI
5 MounekynsapHas Gu3MKa. CeMuHapckue 3aHsATuUs, pa300p pereHus 5
TepmoanHaMuka 3azay, 1a00paTopHbIE pabOTHI
CeMuHapckue 3aHsATUs, pa30op pereHus 1
3  |[DnexkTpoaMHaMUKa
3aj1a4, 1abopaTopHbIe pabOTHI 0
CeMuHapckue 3aHsATuUs, pa300p pereHus
4 |KoneGaHus U BOJHBI p P PP 4
3aj1a4, 1abopaTopHbIe pabOTHI
CeMuHapckue 3aHsATHs, pa300p pereHus
5 |Onrtuka
3aja4, JabopaTopHbIe pabOTHI
3
Hroro o xkypcy 5

4. YCJIOBUA PEAJIMBALINU ITPOT'PAMMBI JUCLHHUTIJIMHBI

4.1. MarepuaibHO-TeXHHYECKas 0a3a, HeO0OX0AUMAas Il OCYLIeCTBJICHUSA
00pa3oBaTe/ILHOI0 MPoLecca MO JMCUUILINHE

Kabuner ¢usuky, yn. Jumutposa, 200, ayn. 404
Crnenuanu3upoBaHHas MeOeIb M CUCTEMBI XpaHEHUs (JI0CKa KJIACCHasi, CTOJ U CTYJ YUUTEJs,



CTOJIBI ¥ CTYJbS YYCHUYECKUE, IIKa(bl U XpaHEHHsI y9eOHBIX TOCOOUH, CUCTEMBI XpaHEHHS TaOJIHIL
U IUIAKaToB);

TEXHUYECKUE cpeacTBa oOydeHus (paboyee MECTO YUUTENss: KOMIBIOTEp YYMTEIN,
BHJIEOMIPOCKTOP, IKpaH, JmienznonHoe [10);

JEMOHCTpAIIMOHHBIE ~ y4eOHO-HArMAgHbIe MOCOOMst  (KOMIUIEKTBI ~ CTEHJOB, TaOJHUIIBI
JIEeMOHCTPAIIMOHHBIE, TOPTPETHI BBIIAIOIINXCS (PU3UKOB);

1a00paTOPHO-TEXHOJIOTHYECKOEe oOopynoBanue (1abopaTtopHbie HAOOPBI, HAOOPHI IS
MIPaKTUKYMOB, KOMILJIEKTHI J1a00paTOPHBIX NPUOOPOB, KOMILJIEKThI IEMOHCTPALIMOHHBIX IPUOOPOB).

Hepeqem, H606XOIH/IMOFO MMporpaMmMHoOro o0ecneueHns

e OneparnronHas cuctema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoOomHOoe mnporpamMMHOe obOecrieueHue, He
OTpaHUYEHO, OECCPOYHO)

e Hurepner 6pay3zep Google Chrome (6ecriaTHOE mporpaMmMHoOe oOecrieyeHre, He OrpaHUyYEeHo,
0OeccpovHO)

e K-Lite Codec Pack — yHnuBepcanbHbIii HAOOP KOJICKOB (KOIMPOBIIMKOB-IEKOTUPOBIIMKOB) U
YTHWIAT IS TMPOCMOTpa W 00paboTKuM ayauo- W BujaeodaiaoB (OecruiaTHOE MPOrpaMMHOE
obecrnievyeHre, He OrPaHUYEeHO, OECCPOUHO)

e WinDjView — mporpamma s mpocmoTpa (aitnoB B ¢dopmare DIV u DjVu (cBoboaHOe
porpaMMHOe o0OecrieueHne, He OrpaHuIeHO, OECCPOUHO)

e Foxit Reader — mpukiagHOE MPOrpaMMHOE 00eCIIeUeHHE TS IPOCMOTPA 3JICKTPOHHBIX
nokymeHToB B ctangapte PDF (OecrmaTHoe mporpaMMHOE 0OecTieueHne, He OTPaHuYCHO,
0OeccpovHO)

5. IMEPEYEHb OCHOBHOM I/IMI[OHOJIHI/ITEJII)HOI‘/JI YUYEBHOWM JIMTEPATYPBI,
HEOBXOJIMMOMU JJIsA OCBOEHUA JUCHUIIVIMHBI

5.1. OcHoBHas quTEpaTypa

1 ®dupcos, A. B. ®usuka mis npodeccuii U crienuaaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO -
HayyHoro npoduieit [Tekcr| yueOHUK U UCTIOIb30BAaHUS B yueOHOM Mpoliecce 00pa3oBaTeIbHBIX
yupexxienuii CIIO nHa 06a3ze ocHOBHOro oOmiero oOpa3oBaHHUS C IMOJTYYE€HHUEM CpEAHEro OOLIero
obOpazoBanust 1A. B. ®upcos; nox pen. T. U. TpodhumoBoii. - 2-¢ u3a., crep. -MockBa: Akagemusi,
2017. - 350 c. un. - (Ilpodeccuonanpuoe obpazoBanue. Ob1IC0Opa3OBaTENbHBIE AUCIUILTUHBI). -
ISBN 978-5-4468-5098-3

2 KpaBuenko, H.}O. ®usuka: yuyeOHUK W MPaAKTUKYM Ui CpeaHEro mnpodeccHOHaIbHOrO
obpazoBanusi/ H. lO. KpaBuenko. — MockBa: MWsnarenbctBo FOpaiit, 2021.— 300c. —
(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr : anekrponHsiii // DbC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/470671

3 Kanamnukos, H. Il. ®usuka B 2 4. Yacte 1: y4yeOHUK M NPAaKTUKyM JUISL CPEIHETrO
npogeccuonansHoro obpasosanus / H. II. Kanamnukos, C. E. MypaBbeB. — 2-e¢ u3ad., ucop. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2020. — 254 c. — (IIpodeccrnonansHoe oOpa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcr : oanekrponnsii //  DOBC IOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/449060

4 KanamnukoB, H. Il. ®usuka B 2 4. Yacte 2 : y4eOHUK M TNPAKTUKYM IS CPEAHEro
npodeccuonansHoro obpazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ u3., ucop. u
nom. —  MockBa: M3gatensctBo  FOpaiit, 2020. — 244 c.— (Ilpodeccuonansuoe
oOpaszoBanue). — ISBN 978-5-534-09161-8. — Texct : anexktponusiit // ObC IOpaiiT [caiiT]. —
URL.: https://urait.ru/bcode/449061
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52 JonosHuTeIbHAS JIUTEPaTypa

1. Tpodumona, T.H. PykoBoacTBO K pemieHHIO 3ahad Mo (Qu3Mke : ydyeObHoe mocobue uis

cpenHero mpodeccuoHanbHOro odpazosanus / T. WM. Tpodumosa. — 3-¢ u3n., ucnp. u JOIM. —
Mocksa : WznmarenbcrBo FOpaiir, 2019. — 265 c. — (IlpodeccronanpHoe oOpa3oBaHuUE). —
ISBN 978-5-9916-7003-6. — Tekcr : oamekrponneii // DOBC IOpaiit [caiit]. —

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

5.3 Ilepuoguyeckue U3IaAHUSA

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

5.4 IlepeyeHb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu « AHTEpHETY,
HEOOXO0MMBIX /1JIsl OCBOEHHS TMCUUILIUHBI (MOTYJIs1)

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

2. Denpepanbubiii noptan "Poccuiickoe oopazosanue” (http://www.edu.ru/);

3. Hudopmannonnas cucrema "EnnHOE OKHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas xomuiekius mu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB

(http://school- collection.edu.ru/);

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

Oopa3zoBatenpHbiii moptan "Yueba" (http://www.ucheba.com/);

oo

7. Tlpoekt ['ocymapcTBEHHOTO HHCTUTYTa pycckoro sizbika uMeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckoM" (https://pushkininstitute.ru/);Hayunas
anektponHas oubanoreka (HOB) (http://www.elibrary.ru);

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

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

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

11. Cnyx0a TemaTHYECKHUX TOJKOBBIX cioBapeit (http://www.glossary.ru/);

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

13. KoncynabTant [l1roc - cripaBo4Has paBoBasi CUCTEMa (JIOCTYII IO JTOKAIbHOH CeTH)

6. METOIJUYECKHUE YKA3AHUA JJIsA OBYYAIOIIUXCA IO OCBOEHHMIO
JUCHUIIIMHBI

3aJ10roM yCIIEIIHOT0 OCBOEHUS yueOHOro Kypca «®Du3nka» sBiseTcs NoCelleHUe JEKIIMOHHbBIX
U [IPAKTUYECKUX 3aHATHH (JJa00paTOpHBIX paboT), TAK KaK MIPOITYCK OJJHOT0, a TeM 00Jiee HECKOIBKHIX
3aHATUI MOXET OCJO0XHUTh OCBOEHHE Pa3JIesIoOB Kypca. Yualuecs i MOJHOLIEHHOTO OCBOCHUS
JIOJKHBI COCTABIIATh KOHCIIEKTHI KaK MPH IPOCIYIIMBAHUN €I0 TEOPETUUECKON (JIEKIIMOHHOI) YacTH,
TaKk U MpH MOATOTOBKE K MPAKTUYECKMM 3aHATUAM. JKenaTerabHO, 4TOOBI KOHCHEKTHI JEKIMH U
CEMHHApPOB 3aIlMCHIBAJINCH B JIOTMUECKOH MOCIEI0BATEIBHOCTH U3YYEHUS Kypca U COAEPKAIUCH B
OJTHOM TeTpaau. ITo obecrieyuT 6oJiee MOJHYIO MOATOTOBKY KaK K TEKYIIMM y4eOHBIM 3aHITUSAM, TaK
U CECCHOHHOMY KOHTPOJIIO 3HAHWM.

B xozme nekuuit mpemnojaBaTellb M3JIaraeT U pazbsCHAET OCHOBHBIE, HauboJee CIOXKHbIE
MOHATUS TEMbI, & TAK)KE CBSA3aHHBIE C HEW TEOPETHUYECKHE U MPAKTUYECKHE MpOOJIeMbl, JaeT
PEKOMEH/IAlMY Ha CEMHHAPCKOE 3aHATHE U YKa3aHUS Ha CAaMOCTOSATENbHYIO padoTy.

[IpakTuyeckue 3anATHS (J1TabopaTOopHbIE pabOTHI) 3aBepIIAlOT W3ydeHHE HanboJiee BaXKHBIX
TEM y4eOHOM JUCIUIUIMHBI U CITYXKaT JUIs 3aKpEeIIEHUs] H3y4eHHOT0 MaTepuaa.

JIMIaKTHUECKUE LIEIH NMPaKTUYECKUX 3aHATHH (J1abopaTOpHBIX padoT):

-yrayOiieHue, CUCTeMaTH3alMsl U 3aKperyieHHe 3HaHWH, TIPeBpallleHne UX B yOSKICHUS;
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- IPOBEPKA 3HAHMI;
- IPUBUTHE YMEHUN U HABBIKOB CAMOCTOSITEIbHOM PadOTHI ¢ Y4€OHHKOM, CTaThEH U Tp.;
-pa3BUTHE KYIBTYpBl peuH, (opMHUpOBaHHE YMEHHUS apryMEHTUPOBAHO OTCTAUBATh CBOIO

TOYKY 3pEHMsI, OTBEYAsl HA BOIPOCHI APYrUX CTYIEHTOB U MPEIO1aBaATENS;

- YMEHHE caylmaTh ApYyrux, 3a1aBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTENEHU aKTUBU3AIIMM MHEMUYECKON UM MBICIUTENIBHOMN AEATEIbHOCTU
CTYZIEHTOB (POPMBI OpraHU3aLUU CEMUHAPCKUX 3aHATHI MOKHO Pa3/IeiUTh Ha B TUTA!

1) penpoAyKTUBHBIN U 2) TPOYKTUBHBIN.

PenpoayKTHBHBIN THUI OpraHU3alMK 3aHATUS MPEIOJaraeT, MPeXxae BCEro, aKTUBU3AINIO
MHEMHUYECKUX CIOCOOHOCTEN CcTyaeHTOB. OHU JIOJDKHBI 3alIOMHUTh M NE€pecKa3aTh ONPEIEICHHbII
yueOHBIII MaTepuall Ha OCHOBE MarepHaja JIeKIud win ydeOHUKOB. [IpOayKTHBHBIA THI
OpraHM3aliy 3aHATHS IPENoJaraeT akTHBU3AIMI0 MBICIIUTENbHBIX CHOCOOHOCTEN cTyeHTOB. OHU
JOJI’KHBI CPAaBHUTB, TPOAHAIU3UPOBATh, 0000IINTh, KPUTHUYECKH OLIEHUTD, CJIENIaTh YMO3aKIIOUCHHE
Ha OCHOBE YCJIBIIIIAHHOTO WJIM IPOYUTAHHOTO MaTepuaia.

Bun (dopma) npakruueckux 3aHATHI (JJaOOpaTOpHBIX pabOT) OMpeneNseTcsl CoAepKaHUEM
TEMBI, YPOBHEM TIIOATOTOBKH CTYJIEHTOB JaHHOW TPYIIbI, HANpaBICHHEM H TPOPHIEM HX
MOATOTOBKHM, HEOOXOJUMOCTBIO YBSI3aTh IMpernojaBaHHe Y4eOHOM JUCHUIUIMHBI C JIPYTUMH
TUCHMIUIMHAMU, M3Yy4aeMbIMHM CTyIeHTaMH. Buja cemuHapa mpusBaH cnocoOCTBOBaTh Hauboliee
MOJIHOMY PACKPBITUIO COJEpPKAHUS U CTPYKTYpbl 0O0CYXJIaeMoil Ha HEM TeMbl, 00ecleyuTh
HauOOJIBIIYI0 aKTUBHOCTh CTYJIEHTOB, pPEIIEHNE [T03HABATEIbHBIX U BOCIIUTATEIbHBIX 3a/1a4.

Haubonee pacnpoctpaneHHO#M popmMOit MpaKTUUECKUX 3aHATUN TIO (DU3UKE SBIISAECTCS PEIICHUE
pacueTHBIX 3aJady. Tak Kak 3TO OJUH U3 NPUEMOB OOY4YEeHHs, IOCPEACTBOM KOTOPOTO
obecrieunBaeTcs 6oJiee TIIyOOKOE U TIOJIHOE YCBOCHHE yUeOHOTO MaTepuraia o JUCIHUIUIMHE, TO OH
3aHUMaeT B (U3MUYECKOM OOpa30BaHUM BaXHOE MeCTO. UTOOBI KaueCTBEHHOTO OCBOUTH MPEIMET,
M3y4Y€HHE TEOPETUYECKOro MaTepuaja JODKHO COYeTaThCsl C CHUCTEMATHUYECKUM pelleHHEM
Pa3IMYHbIX 3a/1a4.

JlaHHBIN KypC pa3BUBAET y yUalllUXCsS YMEHHE pelIaTh TEOPETHUECKHE U PacUeTHbBIE 3a7a4H, a
TaKkKe O00IlMe HHTEUIEKTyaJlbHble YMEHHS M HaBbIKM — aHaJIM3UpPOBaTh, KOHKPETHU3UPOBATH,
000011aTh, MPUMEHSTH MPUEMBI CPABHEHUS.

Pemenue 3amau cnocoOCTBYeT OCO3HAHUIO YYAIlUMUCSA CBOEHM COOCTBEHHOM JeATEIbHOCTH,
ofecrevynBaeT UX CaMOCTOSITENILHOCTh U aKTUBHOCTb, POPMHUPYET YMEHHS IPUMEHSTH MOJIy4YeHHbIE
3HAHUS B HECTAHIAPTHBIX, TBOPUECKUX 3aJaHUSIX. Y CTYJIEHTOB TaK)K€ BOCITUTHIBAETCS TPYAOJII00HeE,
L[EIeYCTPEMJICHHOCTh, PAa3BUBAETCS YYBCTBO OTBETCTBEHHOCTH, YINOPCTBO U HACTOWYMBOCTH B
JNOCTHKEHHH TIOCTaBJIEHHOW 1enu. B mpoiecce pemieHus 3afad peaiv3yloTCs MEKIIPEIMETHBIE
CBSI3H, UTO MO3BOJISICT YYallUMCS IOJIy4aTh LIEJIOCTHOE MPEJCTaBICHUE 00 OKpYXAIOIIeM MUPE C
L[ebI0 MCIOJIb30BAaHUSA €r0 B JaibHeimiel ku3Hu. MHTerpamus ¢ TeMHu IMpeaMeTaMu, KOTOpbIe
KaXXyTCs CTyIE€HTaM JOCTAaTOYHO MPUBJIEKATEIbHBIMH, IMO3BOJISIET YCIEUIHO MOBBIIIATh UHTEPEC K
(Gbu3MKN U pa3BUBaTh MOTUBALMIO €€ n3ydeHus. IHTerpupoBanue ¢ NpUKIAJHBIMUA AUCUUTUTHHAMU
pacKpbIBaeT BOZMOXKHOCTH MPAKTUYECKOTO MPUMEHEHHSI PHOOPETAeMbIX 3HAHUH.

CamocrosarenbHas paboTa ydyamuxcs sBiserca  BaxkHeimeid ¢opmoit  ydueOHO-
Mo3HaBaTeNbHOrO mpoiecca. Llenb 3amaHuil Ui CaMOCTOSITENBHON paboOThl — 3aKpPenuTh U
paclIMpUTh 3HaHMS, YMEHMs, HABBIKH, NMPUOOpETEHHBbIE B pe3yibTaTe H3yYeHHs TUCLMILIMHBI;
OBJIaZIETh YMEHUEM HCIMOJb30BATh IOJydEHHbIE 3HAaHHMS B MPAKTUYECKOH paboTe; MOJIy4UTh
MIEPBUYHBIE HABBIKU NMPO(ECCHOHAIBHON AEATEIbHOCTH.

3amaHus  JUIsL  CaMOCTOSATENIbHOW paboOThl  BHIMNOJHAIOTCA B HUCBMEHHOM BHJIE BO
BHEAyJIUTOpHOE BpeMs. PaboTra 10/KHa HOCHTH TBOPUECKHH XapakTep, IpH €€ OIEHKe
IIpero/iaBaTellb B MEPBYIO Ouepeb OLEHUBAET OOOCHOBAHHOCTb M OPUIMHAJIBHOCTH BBIBOJOB. B
MUCHbMEHHOM paboTe Mo TeMe 3aJjaHus yJalluics J0JKEH MOJHO U BCECTOPOHHE PAacCMOTPETh BCe
acIeKThl TEMbI, Y€TKO C(POPMYIHUPOBATH U APTyMEHTHPOBATH CBOIO IMO3MIMIO MO HCCIEAYEMbIM
BompocaM. BeIOOp KOHKPETHOTO 3ajaHusl JUIsl CAMOCTOSATENIbHONH paboThl MPOBOAUT MPENoJaBaTeb,
BEYIIUN MPAaKTUUYECKUE 3aHATHSI B COOTBETCTBUU C NEPEYHEM, YKA3aHHBIM B IIJIaHAX MPAKTUYECKUX
3aHATHH.



Obwue npasuna 8bINOIHEHUS. NUCOMEHHBIX pabom

Ha mepBoM 3aHATHHM CTYIEHTHI JOJDKHBI OBITH NMPOWH(OPMUPOBAHBI O HEOOXOIUMOCTH
COONIIONICHUS HOPM aKaJIeMHUYECKOM ITHKHM M aBTOPCKHX IpaB B Xoje oOydeHus. B wacTHOCTH,
IIPEIOCTABIISIFOTCS] CBE/ICHUS:
oOmras uHpopManus 00 aBTOPCKUX MpaBax;

MpaBHiIa HIUTHPOBAHHUS;
npaBuia 0(OPMIICHUS CCHUIOK;
Bce nmeromnuecs B TEKCT€ CHOCKHU TIIATENIEHO BBIBEPSIOTCS U CHAOXKAIOTCS «aApecammy.

HenonyctrMo BKIIIOYATh B CBOO PadOTY BBIIEPKKU U3 padOT APYIHX aBTOPOB 0€3 yKa3zaHHS
Ha 3TO0, TIEPECKa3bIBaTh YYXKYIO paboTy OJU3KO K TEKCTY 0€3 OTCBHIIKU K HEH, NCIOJIL30BATh UyKUE
uzaen 0e3 ykazaHus IIEPBOUCTOYHHUKOB (3TO KacaeTcsi M MHpopManuu, HaiiieHHo# B laTtepuere). Bee
Cllydau IUlaruaTa JI0JKHbI ObITh UCKITIOUYEHBI.

CrnucoK HMCTOB30BaHHON JUTEPATyphl JIOJDKEH BKIIIOYATh BCE MCTOYHUKH WH(OpMAIWH,
M3yYeHHbIE W TPOpabOTaHHBIE CTYJICHTOM B TIPOIIECCE BBITIOJHEHUsT PaOOTHI, W JOJDKEH OBITH
coctaBieH B cootBerctBun ¢ ['OCT P. 7.0.5-2008 «bubnmorpaduueckas ccpuika. OOmue
TpeOOBaHUS U MPABUIIA.

N3yuenne oOmeoOpa3oBaTenpbHOM yueOHOM mucuuiuimHbl  «Dusukay 3aBepiraeTcs
MOoJBEJICHHEM HWTOTOB B ¢dopme audhepeHIIMPOBAaHHOTO 3a4deTa B paMKax MNPOMEKYTOUYHOU
arrectaruu cryneHToB B mporecce ocBoeHus OIIOIT CIIO ¢ momyueHueM cpeaHero oOIIero
obpazosanus (ITIICC3).



7

OIIEHOYHBIE CPEJICTBA JJISA KOHTPOJISA YCIIEBAEMOCTHU

7.1. Kputepuu oueHKH 3HAHMI

Orenka

bamn

O0001enHas OlleHKa KOMIIETEHIINH
(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
pemieEnn, B paboTeé ¢ HOPMATHUBHBIMH
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 YAOBJICTBOPHUTCIBHLIC
3HaHUA OCHOBHBIX BOITPOCOB nporpaMMHOro
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 ¢ HOPMAaTUBHBIMH JOKYMEHTaMU. YMeeT
apryMEeHTHUPOBaThb CBOM BBIBOABI W MPUHUMATh
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 CYXKICHHs. JleMOHCTpUpyeT
yYMEHHE BECTH Oecellbl, KOHCYIbTUPOBATh TPaXkIaH,
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 Jid NpoBEeACHUSA TeKleIeﬁ aTTreCTalumn
B nanHom pa3aejic IpuBOAATCH 06pa3u1>1 OICHOYHBIX CPEACTB. IloaHBIH KOMILIEKT
OLICHOYHBIX CPEACTB IIPUBOAUTCH B DoHae OLEHOYHBIX Cpe€acrs.

Texymmuii KOHTPOJIb IPOBOAUTCS B popme:
- (ppoHTANBHBII OTIPOC
- MHJIMBUAYaJbHBI YCTHBIN OMPOC
- TUCBMEHHBIN KOHTPOJIb
- TECTUPOBAHUE IO TEOPETUUECKOMY MaTepUay
- 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) rpaBuTtanuonHo# critoi

Cuna scemupHno2o msazomenus ygeauyumcs 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 nocmosHHAs 8 3aKOHe 8CEMUPHO20 MA2OMEHUS 0003HAUAEMC sl U YUCTIeHHO PAGHA
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) rena ynanute Ha 100 MeTpoB;
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
MIPUYHMHBI, BEI3BIBAIOIINE UM U3MEHSIOIINE 3TO IBIKEHUE.

1) Mexanuueckoe osudicenue —

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

2) Mamepuanvras mouxka —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaekropus — BooOpaxxaemasi IMHUS, COSUHSIIONIAs MTOJI0KEHHSI MaTepUaIbHOM TOUKH (Teja) B
OmKaiIIne ToCiIeI0BaTeIbHBIE 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
MOCTOSIHHOM 10 MOJYJIO ¥ HANPaBJICHUIO CKOPOCTHIO.

9)3axoH pagnomepHO20 NPAMOIUHENHO20 O8UdCEHUS. hopmyna

10)Ycxopenue —[? Jghopmyna

[IpssmonuHelHOE TBUXKEHUE C TTIOCTOSIHHBIM YCKOPEHHEM.

11)3akoHn pasHoycKOpeHH020 NPAMOIUHENHO20 0BUICEHUS: (opmyna

12)@opmyna ckopocmu npu pagHoyCKOpeHHOM 08UNCEHUU: hopmyaa

13)3axon pasrozameoneHH020 NPAMOIUHEUHO20 0BUNCEHUS: (hopmyIa

[IpumepHbIe BOMIPOCHI sl KOHTPOJISE CAMOCTOSITEIbHOM pabOThI:

14) @opmyna ckopocmu npu pagHo3ameOdleHHOM O8UICEHUU: Gopmyna

[lepuoauueckoe ABMKEHUE — IBIKEHHE, TOBTOPSIOIIEECS Yepe3 paBHbIE IPOMEKYTKH BPEMEHHU.
Bunel nepuouyeckux ABMXKEHUIN: BpallaTeIbHOE U KollebaTeIbHOe.

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 — 6ekmopHtas guzuueckas eIuduna, sA810Uaacs Mepou ...

23)Tpemuii 3axon Hotomona —

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

Cuna ynpyroctu — cuja, BOZHUKAOIIAs IPH Majiol AeopMaiun pacTsbKeHus (CoKaThs) Tena,
HanpaBJIeHHas MPOTHUBOTIOJIOKHO CMEIIEHUIO YAaCTHIL TeJla MpH JieopMaliuu.

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
THUTIOBBIC 33/1a9W | MBIIUICHUS TIPH IPaMOTHO U cst

7.3.1. IlpumepHbIe BONPOCHI /1JIsl MPOBeAEeHUsI MPOMEKYTOUHOM aTTecTauuu (qud. 3a4er)
1. 3akon Kynona. Onektpudeckoe mnoJie. Hampsbkennocts. Cyneprnosunusa mnojieid. Jlunuu

HaIIPAKCHHOCTH. IToTok HaITPsODKCHHOCTH.

2. PaboTa cun QJICKTPOCTATHYCCKOI'O IIOJIA. IToTenmuann. CBs13b MCKAY HAIPAKCHHOCTBIO U

IIOTCHIOUAJIOM. BKBI/IHOTGHHI/I&HBHHG IOBCPXHOCTH.

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

HOHHpI/ISaI_[I/IH JUDJICKTPHUKOB. QHGKTpI/IquKaﬂ HWHAYKIHA. HHSHGKTPI/I“ICCK&H MMPOHUIACMOCTb H

BOCIIPUHUMYUBOCTD.

4, HpOBOI[HI/IKI/I B OJICKTPOCTATUYCCKOM IIOJIC. HOTGHI_[I/IaJ'I, HalIpPsAKECHHOCTD, INIOTHOCTD 3apsiaa.

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

S. OHeprus CUCTEMBI 3apsA10B. DHEPIUs 3apsHKEHHOTO KOHJEHCATOpa. DHEPIUs JIEKTPUIECKOTO
0JIA
6. IlocTosHHBIM  dnekTpuueckudt Tok. 3akoH Owma. Comnporusnenue. CoeauHeHHE

conpoTtuiieHuid. 3akoH Jlxxoyns-Jlenna.

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

8. B3aumoperictBue TokoB. MarautHoe nojie. MarHuTHast MHIYKLIMS.




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. [IBikeHHE 4aCTUIIBI B OJHOPOJHOM MAarHUTHOM TIOJIE.

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

Tpancdopmarop. DHEprust MArHUTHOTO TIOJISL.

12.  IlepeMeHHBII NEKTpUIECKUN TOK. MTHIyKTHBHOE, EMKOCTHOE U PEAKTHBHOE COIIPOTUBIICHUSI.

Bexropnas nuarpamma HanpsbkeHul. 1losHoe conpoTtusienue. Pezonanc HanpspkeHUi.
13. MomHOCTh B IIeNH IEPEMEHHOTO TOKa. JIeWCTBYIONINE TOK U HAPsHKCHHUE.

7.3.2. IIpumepHble 3a1a4uM 1Jis1 IPOBeEACHUS MIPOMEXKYTOUYHOI aTrTecTanuu (Aud. 3auer)

Yacte 1. (Boibepume gepubsiii gapuanm omeema)

1 TIlpu dpoTtosddexre padoTa BeIX01a HIEKTPOHOB U3 METAIIIA 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 mpeuiokeHHbIX TpapuKOB BbIpaKkaeT rpaQuk 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 BpeMenu t. B
HaYalbHBII MOMEHT BPEMEHHM BEUIECTBO HaXoAujaoch B 1
KPUCTAIZIMYECKOM  cocTosiHMU. Kakas #3  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 MPOBOJIOYHBIH BUTOK, IO KOTOPOMY TE€UET DJICKTPUYECKHA TOK B
HaIpaBJIEHUH, YKa3aHHOM CTpeJKoil. BUTOK pacmnosio’keH B rOpU30HTaIbHOM IUIOCKOCTH. B 1eHTpe
BUTKA BEKTOP MHAYKIIMM MarHUTHOTO I10JIs1 TOKA HalpaBJIeH
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
HaIlpaBJICHUH, YKa3aHHOM CTPEJIKOM. BUTOK pacnosioKeH B TOPU30HTAIBHOM IUIOCKOCTU. B meHtpe
BHUTKA BEKTOP MHAYKIIUM MarHUTHOTO I0JIsSI TOKAa HANpaBlieH
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
HEIO/JBMYKHOTO MCTOYHMKA, €CJIM IMOBEPHYTh 3epkano Ha 10° Tak, kak

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

9. VYronmaneHus cBeTa Ha TOPU3OHTAIBHO PACIIONIOKEHHOE TIOCKOE 3epkaiio paBeH 30°. Kakum Oynet

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 ABUTalOTCS IEKTPOHBIL. 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. ®oToaddext - 370 ABICHHE B3aUMOICICTBHUS CBETA C BEIIECTBOM, IPU KOTOPOM IMPOUCXOIUT
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 Pesepdopaa 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
TOJIOKUTCIIBHO 3apsA’KECHHOC MAJIOC AP0, BOKPYTI' KOTOPOI'O ABUIKYTCA 3JICKTPOHBI

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 IHAla30HA IIKAIbl JJIEKTPOMATHUTHBIX BOJIH W3 JIEBOTO CTOJOIA
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. panuoBosHbl 3) ucnonp3yercs B IpruOOpax HOYHOTO BUJICHUS

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
YCKOPEHHUEM JBUTAJICS aBTOMOOMIIb M KaKyl0 CKOPOCTh OH MPUOOpPEIT B KOHIIE 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 COMPOTUBICHUEM 5 OM, IPUCOEAUHEHHOTO MOCJIEOBATEIbHO K JIBYM IE€PBBIM.
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
YCKOPEHHUEM JIBUTAJICS aBTOMOOHIIb M 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
TPETHhEro MPOBOJHKKA cONpOTHBICHHEM 4 OM, MPUCOECAMHEHHOTO MOCIEI0BATENBHO K ABYM IEPBbIM.
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 eTUHHUILI 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.

OaHa aToMHasi eIMHHUIIA MACCHI 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
AP0, BOKPYT KOTOPOTO MO KPYroBbIM OpOMTaM BpalIarOTCs 3JIEKTPOHBI. 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 MOSBIIAIOTCS MOJIOKUTEIBHO 3apsKEHHBIE YACTHULbI, 3apsij
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.

BBI7I0 04€BUAHO, YTO MPOTOHBI MOIJIM BBIJIETaTh TOJBKO W3 SIAEP aTOMOB. A, CIE€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 sJlpa JOJDKHBI HAXOAMTHCS €IIE KAKHEe-TO YAaCTUUKH, 3apsHKEHHbIE 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/Ipa MOJIy4nJia Ha3BaHUE — MPOTOHHO-HEUTPOHHAS MOJEIb.

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.

B3anmopelictBre Mexay IpOTOHAMU M HEUTPOHAMH OJJMHAKOBOE, II03TOMY 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 MEHCOY O8YMA HEUMPOHAMU.

2. MaccoBoe 1 3apsiIoBO€ YUCJI0
2.1 3apsaoBoe 4nciI0
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
3JIEMEHTAPHOMY 3apsTy, TO MOXHO CUHTATh, YTO:
g=eZ, rne
0 — 3apsn aapa,
€ — BJIEeMEHTapHBIN 3apsij,
Z — KOJIMYEeCTBO MIPOTOHOB B SpE.
KosnuyecTBo NpoTOHOB B siipe Z HA3bIBAETCS 3APA00EHIM YUCTIOM AMOMHO20 AOPA.
DKCHEPUMEHTAIBHO OBLJIO JOKA3aHO, YTO YHCIO Z cosnadaem ¢ NOPSAOKOBLIM HOMEPOM
Xumuueckozo 2nemenma 8 Ilepuoouueckoti cucmeme Menoeneesa.
Konuuecmeo npomonos ¢ adpe amoma coenadaem ¢ HOMEPOM
Xumuueckozo nemenma 6 Ilepuoouueckoii cucmeme XumMu4ecKkux 31emMeHmos u
Ha3zvleaemcs
3apa006vim uuciom (Z).

2.2 MaccoBoe 4HcJI0

KosimyecTBO HEHTPOHOB B si/ipe aToMa 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 OMPEACNSIOTCS 3apsiIOBBIM YHCIOM, TaK KakK A3TO YHCIIO
YKa3pIBa€T HAa HOMEP aToOMa B IEPUOJUYECKON CHCTEME, T. €. ONPEACISIET, KAKOM MMEHHO 3TO
XUMHYECKUN d1eMeHT. PU3NYecKue CBOMCTBA aroMa MOTYT ObITh Pa3HBIMH B 3aBHCHMOCTH OT
MaccoBOro yucina. J[eCTBUTEeNbHO, SKCIEPUMEHTANBHO ObLIO I0KA3aHO, YTO SApPa OJHOTO U TOTO XKe
XMMHUYECKOTO 3JIEMEHTa MOTYT 00NajgaTh pa3HbIMH Maccamu. Hampumep, B mpupoje CyliecTByeT
HECKOJBKO  BHJOB aTOMOB  BOJOpOJA: BOAOPOJ, AeiiTtepuii u Tputui. Macca  nenrepus
MpUOIU3UTENHHO B IBa, & TPUTHUS — B TPU paza OoJbIlle MacChl BOJOPOIA.
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Amomsvl 001020 U MO20 Hce XUMUUECKO20 IJIEMEHM A, HO C PA3HBIMU MACCAMU, HA3bIBAIOMCA
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 YHMCIIO MTPOTOHOB U Pa3HOE KOJIMYECTBO HEUTPOHOB.

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 JdedexT macchl sapa

OnbITHBIM ITyTEM OBLIO TOKA3aHO, YTO Macca s/[pa OKa3bIBaeTCsl MEHbBIIIE, YeEM Macca POTOHOB
Y HEUTPOHOB, U3 KOTOPBIX COCTOUT SApO. PasHMIIA MEXTy STUMHU MacCaMH Ha3bIBaeTCs JAeEeKTOM
Macchl sJipa.

Jeppexm maccor sdpa (Am) — 3TO pa3sHMIA MEXKIY CYMMapHOW Maccoi CBOOOTHBIX
HYKJIOHOB, U3 KOTOPBIX COCTOUT SIAPO, M MACCOM siApa.

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.

Bcesikoe Tesio Maccoii M o0/1agaeT JHeprueii, Koropasi Ha3bIBaeTcs Jnepaueil 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 JHEPTUH 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 3HEPI'MH, KOTOPAs CBA3BIBACT 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 OHEPTrUs paBHA cpenHeﬁ OHCPIHUu, HeO6XO,HHMOﬁ AJIs1 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 YMEHbIIAThCA ylelbHasl dHeprus cBs3u. MmMeHHO mostomy siapa
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 Mera’ieKTpoHBosbTax (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. PaqmoakTUBHBIN pacnaj

OMNBITH ¢ pa3TMYHBIMU PAIOAKTUBHBIMY ITpETIapaTaMy TOKa3ajiH, YTO KakK IPH o-pacriaje, TakK
u B-pacmame TPOUCXOTUT TPEBPANICHUE OJHOTO XHMHYECKOTO 3JIEMEHTa B JIpyroil. Mcmosb3ys
SIIEPHYI0 MOJIENIb aToMa, MpepioxkeHHyro J. Pesepdopmom B 1911 romy, 370 MOXKHO OOBSICHUTH
M3MEHEHHSIMHU, TIPOUCXOISIIUMH C SAPAMH TTPH PAJHOAKTUBHBIX MTPEBPAIICHUSX.

B ypaBHeHUsIX paJMOaKTUBHOTO pacmaja sijpa aToMOB O0O3HAYAIOTCS TaK K€, KaK M caMu
atombl B Tabmune JI. YI. MenneneeBa. Uucio, crosiee nepea OyKBEHHBIM 00O3HAYCHHEM Sapa
CBEpPXY, HA3bIBAETCS] MAaCCOBBIM UHCJIOM, a CHHU3Y — 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 MACCHL, COOEPAHCAUWUXCS 8 MACCe IMO20 A0PA.

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

0ba 3mu uucna — maccosoe u 3aps0060e — 6cez0a yesvle U NOJ0HCUMENbHbLe.

Pacnanaioneecss  siIpo HAa3bIBACTCS MATEPUHCKUM U 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 HHCJIa U 3apsi/id, TO €CTb MACCOBOC YUCJIO U 3apsa]l MAaTCPHUHCKOI'O AApa
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 aopo pacnaoarouiezoca amoma (co2nacHo
3AKOHAM COXPAHEHUA MACC08020 YUCHA U 3apada) mepaem 4 amommuvle
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 snekTpoH - 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

s L PNSUC+e +y . e
H— He+e +V 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 VBeIUUUBaemcs Ha eOuHuyy, d Maccosoe YUcio ocmaémcsi 6e3 UMEeHeHUs..

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 0 CPAaBHEHUIO ¢ HEBO3OYKIEHHBIM COCTOSIHUEM SHeprueil. 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 )KU3HU — MEHEE HAHOCEKYH/IBI.

42



FamMma - nanyyeHue

Bo36yxaéHHoe 5Apo ramma - kBaHT

A | 0, .l
b e Jihu ol B et
YpaBHeHne ramMmma-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 BO3MOKHOCTAMMHU 310POBbS

HOpHL[OK O6yquH$I HHBAJIMJIOB U CTYACHTOB C OI'paHUYCHHBIMH BO3MOXKHOCTIAMU
onpezneneH «llonoxenuem KyOI'Y 00 0oOydeHMM CTYAEHTOB-UHBAJIUIOB U CTYIEHTOB C
OTpaHUYCHHBIMH BO3MOKXHOCTAMU 3J0POBbA».

I[JI?I JIMI C OTrpaHU4YCHHBIMU BO3MOKHOCTAMHU 300pPOBbA npeaAyCMOTPCHBI
oOpa3oBaTelbHbIE TEXHOJOTHH, YUYUTHIBAIOUINE OCOOCHHOCTH M COCTOSIHME 3J0POBBSI TAKHUX
ML,
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