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1 MACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JUCHUILJIUHBI

1.1 ObsacTh npuMeHeHUs1 Y4eOHOM MPOrpaMMbl

Pabouas mporpamma yueOno# muctumuiiabl bJ[.08 ®dwusmka sBisSeTCS YacThiO
OCHOBHOHM TMpodeccHoHaIbHOM 00pa3oBaTeNbHON MPOrpaMMOil B COOTBETCTBHHM C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CpeaHEro (MOJIHOTO)
oOmero oOpa3zoBanuss u @DenepanbHbIM  TIOCYAAPCTBEHHBIM  00pa3oBaTEIbHBIM
cragpaptom (maee @DPI'OC) no cHenUaJIbHOCTH CpPEAHEro MNpodhecCHOHAIBHOIO
obpazoanuss (mamee CIIO) mns cmneumanbHocTH 35.02.12 CangoBo-mapkoBoe U
naHAmadTHOE CTPOUTENHCTBO.

B ocHoBe yueOHOW AMCUMIUIMHBI JIEKUT YCTaHOBKA Ha (OpPMUpOBAaHHUE Y
oOydaeMbIX CHUCTEMbl 0a30BBIX TMOHSATUH M TPEJCTaBICHUH O COBPEMEHHOMN
€CTECTBEHHOHAYYHOM KapTHHE MHpa, a TakkKe BhIpAadOTKA YMEHHH MNPUMEHSTh
NOJIyUECHHbIE 3HAHUS, KaK B MNPO(ECCHOHATBHON AESITENbHOCTH, TaK U ISl pELICHUS
YKU3HEHHBIX 3a/1a4.

MHorue mMoOJOXKEHUs, pa3BUBaeMble (PU3UKON, paccMaTpUBAIOTCS KaK OCHOBA
CO3JaHMsI M WCIOJIb30BaHUS WH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUMN
(UKT) — onHoro u3 Hanbosee 3HAYNMBIX TEXHOJOTHUECKUX JOCTHKEHHI COBPEMEHHOM
[IUBUJTU3AIIUH.

B ¢usuke dopMupyroTcs MHOTHE BHIbI JI€ATEIBHOCTH, KOTOPBIE UMEIOT MeTa
npeIMeTHBIN Xapakrep. K HUM B epByIo odepeb OTHOCATCS: MOJEIUPOBAaHUE OOBEKTOB
U MPOIIECCOB, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-UH(POPMALIMOHHBIN
aHanmu3, (QOpMyIMpOBaHME THUIIOTE3, AaHAJIW3 U CHUHTE3, CpaBHEHHE, OO0OOIIeHuE,
CUCTEMATH3allUs, BBIABICHUE NPUUYMHHO-CICICTBEHHBIX CBA3€H, IIOMCK aHaJIOIOB,
yhnpaBjieHue oObeKTaMH U TmpoueccaMu. VmeHHO »3Ta AMCHMIUIMHA TO3BOJISET
MO3HAKOMUThH YUYalIUXCs C HAYYHBIMA METOJAMH TO3HAHMS, HAYYUTh HX OTJIMYATh
TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®duszuka UMeeT 04eHb OOJBIIOE U BCEBO3PACTAIOLIEE YUCIO MEXIMCUUIITMHAPHBIX
CBsA3€ll, MpuUYeM Ha YpOBHE, KaK MOHATUHHOIO amnmapara, Tak U HHCTPYMEHTapus.
Cka3aHHOEe TIO3BOJISIET paccMaTpuBaTh (U3MKY KaK MeTa JAUCLHUIUIMHY, KOTOpas
MPEAOCTABIISIET MEXAUCIUIIIMHAPHBIN SI3bIK JJIs1 ONMCAHUSI HAYYHOW KapTHUHBI MUPA.

N3yuenne ¢u3ukun B TPOoQPECCHOHANTBHBIX OO0pPa30BATENbHBIX OpPTaHU3ALUIX,
peanu3yIomux 00pa30BaTEIbHYI0 TPOrpaMMy CpEAHEro o0Iero ooOpa3oBaHHsS B
npenenax ocsoerust OITOII CIIO nHa 6a3ze ocHOBHOTO 00IIero 0Opa3oBaHusl, UMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT MNpoduis mpodeccuoHanbHOro oOpa3oBaHUs. ITO
BBIPAYKAETCS B COZAEpaHUU OOYyYeHHs, KOJMYECTBE YacOB, BBIACIAEMBIX Ha U3y4EHHUE
OTJEJIbHBIX TEM MPOTPaMMBbl, TTyOMHE WX OCBOEHHUS YYalIMMHCA, 00bEMe M XapakTepe
NPAaKTUYECKUX 3aHATUH, BUJIaX BHEAYIUTOPHON CAaMOCTOATEIHHON paOOTHI.

Teopetnueckue cBeaeHHs MO (U3MKE JOMONHSIOTCS MNPAKTUYECKUMH U
1a0opaTOpHBIMU paboTaMHu.

1.2 MecTo AUCHUILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CHENHAJIMCTOB
CpeIHero 3BeHa

Jucuunnuna «@u3nka» BXOAUT B 0a30BbIN yueOHBIN LUK (0011€00pa3oBaTEIbHbIC
JTUCIUTUIAHBI) TIPOTPaMMBbI MOJITOTOBKHU CIIEIIMAIMCTOB CPETHETO 3BEHA.



1.3 Heaun W 3agayd AUCUMILUIMHBI - TPe0OBaHUSI K Pe3yJbTaTaM OCBOEHUsI
JTUCHUILINHBI:

CopepxaHue mporpaMMBbl HAIIPaBJIEHO HA JOCTUKEHHUE CIEAYIOIUX yeel.

J OCBOCHME 3HAHMI O (QyHIaMEHTalbHBIX (PU3NYECKUX 3aKOHAX W TNPUHLUIIAX,
JeXKAIUX B OCHOBE COBPEMEHHOM (DM3MYECKOW KapTUHBI MHpa; HanboJjiee Ba)KHBIX
OTKpBITUSAX B 00JacTH (U3MKH, OKa3aBUIMX ONpEAENAIONlee BIHUSHUE Ha DPa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOZAaX HAy4YHOIO IO3HAHUS IPUPOJIBI;

. OBJIA/ICHHe YMEHUSIMH IPOBOJUTH HAONIOAEHUS, IUIAHUPOBATb U BBINOJIHATH
HKCIEPUMEHTHI, BBIJBUIATh TUIIOTE3bl U CTPOUTH MOJEIH; NPUMEHSATH IOJy4E€HHBIE
3HaHUA 10 (QU3MKe ISl OOBSICHEHUS Pa3sHOOOpPa3HBIX (PU3NYECKUX SIBICHUM U CBOMCTB
BEUIECTB;  NPAKTUYECKOTO  HCMOJNb30BaHUS  (U3MUECKUX  3HAHWUWA;  OLCHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYUYHOW NH(pOpMAINH;

L4 Pa3BHTHE TII03HABATCIIBHBIX HWHTCPCCOB, MHTCIUICKTYAJIbHBIX MW TBOPYCCKUX
CIIOCOOHOCTEH B Imponecce HpI/I06peTeHI/I}I 3HAHUU TIO0 (1)1/131/11(6 C HCIIOJIB30BAHHUECM
Ppa3JIMIHBIX HCTOYHHUKOB I/IH(bopMaLII/II/I H COBPCMCHHBIX I/IH(bopMaI_[I/IOHHBIX TeXHOJIOFI/Iﬁ;

o BOCNUTAHUE YOEKIECHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB TMPHUPOIBI U
UCIIOJIb30BAHUS JOCTHKEHUI (DM3UKK Ha OJaro pa3BUTHS YEJIOBEUECKOW IMBUIM3AIUU;
HEOOXOJIMMOCTH COTPYJHUYECTBA B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS 3ajad,
YBQXUTEIBHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTAa MpH OOCYXJACHUU MpoOIeM
€CTECTBEHHOHAYYHOTO COJIEP’KaHUs, TOTOBHOCTH K MOPATbHO-ITUYECKOM OIICHKE
WCIIOIb30BaHMsI HAYYHBIX JOCTIDKEHHMM, YYyBCTBAa OTBETCTBEHHOCTH 3a 3alllUTY
OKPYXaIOIIEH Cpebl;

. HCIOJIb30BAHHE TNPHOOPETEHHbIX 3HAHWM W YMEHHH Uil  peuieHus
NPAKTUYECKUX 3a/lay MOBCEHEBHOM >KU3HH, oOecrieueHus 0e30macHOCTH COOCTBEHHOM
YKU3HH, PallMOHAIILHOTO MIPUPOJIONOJIB30BAHUS U OXPaHbl OKPYKAIOILEH CPebl.

B nporpammy BKITIOUEHO cojiep)KaHKE, HAllpaBIEHHOE Ha (JOPMUPOBAHKE Y CTYJICHTOB
KOMITCTCHIIMH, HEOOXOAUMBIX I KadecTBeHHOTo ocBoeHus OIIOIT CIIO na 06ase
OCHOBHOTO 00I1Iero o0pa3oBaHUsl C TMOJYYCHHEM CpeIHEro oO0Iero oOpa3oBaHMS;
NpOrpaMMbl TOATOTOBKM KBaTU(UIIMPOBAHHBIX pabOYMX, CIYXKAIIUX, [POTrPaMMbI
MOATOTOBKHM crierianucToB cpennero 3seHa (IITIKPC, IITICC3).

OcBoenue coaepxaHusi ydeOHON TUCUUIIIUHBI «DU3uKa» obecrieunBaeT JOCTUKEHUE
CTYJIEHTaMU CIIEAYIOIINX PE3YJIbTATOB!

JUYHOCMHBIX

- YYBCTBO TOPJIOCTH M YBAKEHHUS K UCTOPUH M JOCTHXKEHUSIM OT€YECTBEHHOM HAayKH;
rpaMOTHOE MOBeJIeHUE B MPO(ecCHOHATbHONU AESITENbHOCTH U OBITY MPU OOpalIeHUH C
npuOopaMu U yCTpOiiCTBaMU;

- TOTOBHOCTb K MPOAOKEHHIO OOpa30BaHMS U TMOBBIIMICHUS KBaNU(UKAIMK B
n30paHHONW MPOQPECCUOHATBHON JAESITENbHOCTH W OOBEKTHUBHOE OCO3HAHUE POJU
€CTECTBEHHOHAaYYHBIX KOMIIETEHIIUN B 3TOM;

- YMEHHE HCIOJIb30BaTh JIOCTH)KEHHSI COBPEMEHHON HAayKH M €CTECTBEHHOHAYYHbBIX
TEXHOJIOTUH JJIs MOBBIIIEHUS] COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BEIOpaHHOM
npodeccuoHaNbHON A TEIbHOCTH;

- YMEHHUE CaMOCTOSTEIbHO J10OBIBaTh HOBBIE JJIsl C€0sl €CTECTBEHHOHAYYHbIE 3HAHMS,
UCIIOJIB3YS JUISl 9TOTO JOCTYIHbIE UCTOYHUKU HH(DOpMaIny;



- YMEHHE BBICTPAaNBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIICHHUS B KOMaH/IE TI0 PEIICHUIO
00IMX 3a7a4;

- YMEHHUE YIPABIIATH CBOCH IMO3HABATEIIBLHOMN JESATEIBHOCTRIO, POBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO PAa3BUTHS;

Mema npeomMemHubix.

- HCIIOJIb30BaHUE PaA3IMYHBIX BUIOB IMO3HABATENBHOM NEATEIbHOCTH JUIS PEIICHUS
€CTECTBCHHOHAYYHBIX 3a7a4, TPUMECHEHHE OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOIEHUS,
OMHCAHUSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUYEHUS Pa3IMYHBIX CTOPOH OKpYKaroIen
NEHUCTBUTEIIBHOCTH;

- WCIOJL30BAHWE OCHOBHBIX HMHTEIUICKTYalbHBIX OIEpaIfii: MOCTAHOBKH 3aJ1adH,
dbopMmynupoBaHUs ~ TUINOTE3, aHalduW3a W  CHUHTE3a, CpaBHEHUs, 000O0IICHMUS,
CUCTEMaTH3allii, BBISIBJICHHUS MPUYMHHO-CICACTBECHHBIX CBS3CH, IOWCKAa aHAJIOTOB,
dbopMynupoBaHUS BBIBOJIOB JJIsi M3YUYEHHUS PA3JIMYHBIX CTOPOH H3y4YaeMBIX OOBEKTOB,
SBIICHU W TPOIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOJMMOCTh CTaJKWUBATHCS B
npodeccuoHanbHOM cdepe;

- yYMEHHE TeHEpHpOBaTh HUAECH U ONPENeNsITh CPEACTBA, HEOOXOAMMBIE ISl UX
peauzaluu;

- YMEHHE UCTIOIL30BaTh Pa3JIMYHbIC UCTOYHUKH JIJIS TIOTYYCHHUS €CTECTBEHHOHAYYHOM
uH(pOpMaIIUU, OIICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAIM3UPOBATH U MPEJCTABIATH HHGOPMAIIMIO B PA3IMYHBIX BUIAX;

- yMeHHEe TyOJUYHO MPEJCTaBIATh PE3YIbTAaThl COOCTBEHHOTO HCCIICOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO M TAPMOHHYHO COYeTasi colepkanue M (HOpMbl MpeACcTaBIIeMON
uH(pOpMaIINK;

npeoMemHublX.

- ¢(OpMHUPOBAHHOCTH MPEJICTABICHUI O POJIM M MeCTe (PU3UKKU B COBPEMEHHOUW HAY4YHOU
KapTUHE MHpa; MOHMMAHHE CYIIHOCTH HAOI0JaeMbIX BO BcelleHHOW SBJICHUM, poOU
€CTCCTBCHHOHAYYHBIX JIUCIUIUIMH B (OPMHUPOBAHUHU Kpyro3opa W (YHKIMOHAIBHON
IPaMOTHOCTH YEJIOBEKa JUIsl PEIICHMsI MPAKTUYECKUX 3a]1aY;

- TIOHMMaHWE CMbICTa TOHATHH. (QU3NUECKOe SBJIEHHWE, THUIIOTE3a, 3aKOH, TEOpHs,
BEIIIECTBO, B3aMMOJICHCTBHE, 3JIEKTPOMAarHWTHOE II0JIe, BOJIHA, ()OTOH, aTOM, aTOMHOE
AIpO, MOHUBHPYIOIIUE HW3JIy4YeHUs, TUlaHeTa, 3Be3aa, CojHeyHash cUcTeMa, TallaKTHKa,
Bcenennas;

- INIOHMMaHHUE CMbIciIa (PU3MYECKUX BEIUYMH: CKOPOCTh, YCKOPEHHE, Macca, CUIa,
UMIYJIbC, paboTa, MeXaHW4yecKas »JHEprusi, BHYTPEHHsISI SHeprus, aOcomroTHas
TeMIIepaTypa, CpeAHAsd KHHETUYECKAsl SHEPIUs YaCTHUL[ BEIIECTBA, KOJIUYECTBO TEILIOTHI,
DIIEMEHTAPHBIN JJIEKTPUUECKUN 3apsL;

- MOHMMAaHHE CMbICIAa (PU3MUECKUX 3aKOHOB KJIACCHUYECKOW MEXaHHWKH, BCEMHUPHOTO
TATOTEHHUS, COXPAaHEHUS YHEPTUH, UMITYJIbCa U DJIEKTPUUECKOTO 3apsiia, TEPMOJIUHAMUKH,
AIIEKTPOMArHUTHOM MHAYKIMH, poTodPdekTa;

- c¢OpMUPOBAHHOCTh TPEJCTABICHUN O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUYEHBIX,
OKa3aBIIMX HauOoJblllee BIUSHUE HA pa3BUTHE (PU3UKH;

- YMCHHUC OIIUCBIBATH H O00BICHATH (bHBI/IquKI/IC SIBJICHUSI U CBOMCTBA TEI. JBUXCHUEC
HEOCCHBIX TEI H HUCKYCCTBCHHBIX CITYTHHKOB 3CMJ'II/I; CBOMCTBA Ia3oB, )KH,HKOCTCfI u
TBCPABIX TCJI; BJICKTPOMArHUTHYIO HWHAYKIOHWIO, PACIPOCTPAHCHHUC 3JBJIICKTPOMAIHUTHBIX
BOJIH, BOJIHOBBLIC CBOMCTBaA CBCTA, MH3JIYUCHHC U IIOINIOHNICHUC CBCTA AaATOMOM;,

boTodddexT;



- YMCHHC OTJIMYaTb THUIIOTC3bI OT HAYYHbIX TCOpHﬁ; JAC€JaTb BBIBOJAbI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JAHHBIX; IIPUBOAUTH IIPUMCPLI, ITIOKA3bIBAOIINUC, YTO!: Ha6J'II-0,Z[eHI/I}I
N OKCIICPUMCHT SBJISAIOTCA OCHOBOM JJIA BBIABMIXKCHUA TUIIOTC3 U TCOpHﬁ, IIO3BOJJIAIOT
MMPpOBCPUTH HCTHHHOCTb TCOPCTUYCCKHUX BBIBOAOB, YTO (1)1/131/1qec1<a;1 TCOpHA nOacT
BO3MOJKHOCTh OOBSCHATH W3BECTHBIC SBJICHHS npupoabl W HAYYHBIC (1)aKTI>I,
IMpCaACKa3bIBATh CIIC HCU3BCCTHBIC ABJICHUA,

- YMEHHUE MPHUBOJUTH HNPUMEPHI MPAKTHUYECKOIO HCIOJb30BaHUS (DU3MUECKUX 3HAHUIL:
3aKOHOB MEXAHUKH, TEPMOJAMHAMUKM M DJJIEKTPOAVMHAMUKH B DHEPIE€THUKE; PA3IUYHBIX
BHUJIOB DJJIEKTPOMAarHUTHBIX W3Jy4YEHHW Ui Pa3BUTH PAJAO U TEIEKOMMYHHKAIWU,
KBaHTOBOW ()M3MKU B CO3JAAHUU SACPHON SHEPIETUKH, JIa3€POB;

- YMEHHE BOCIIPUHUMATh U HA OCHOBE IMOJYYEHHBIX 3HAHUN CaMOCTOSITEILHO OIIEHUBATh
uH(popManuio, coaepxkamryrocs B coodmenusx CMU, MaTepHere, HaydYHO-TIOMYJISPHBIX
CTaThsIX;

- YMEHHE WCMOIb30BaTh TNPUOOPETCHHBIC 3HAHWS W YMEHUS B TPAKTUYCCKON
NEATEILPHOCTH W IIOBCEIHEBHOM  JKM3HHM  JUIL:  oOecreyeHusT  0€30IIacCHOCTH
KUBHEJEATEIIPHOCTH B TPOIECCE HCIIONB30BAHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX
AIIEKTPONIPHOOPOB, CPEICTB PATUO- U TEICKOMMYHUKAITMOHHOW CBSI3U; OLICHKU BIISTHHS
Ha OpraHW3M 4YeJOBEeKa W JIPYTUE OPraHU3Mbl 3arpsS3HCHHS OKPYXKAIOIICH Cpebl;
paIMOHATILHOTO TIPHUPOJIOINOIB30BAHMSI M OXPaHbl OKPYKAIOIICH Cpeibl; MOHUMaHUS
B3aMMOCBSI3M y4E€OHOIO MpeaMera ¢ 0COOCHHOCTSIMU Tpodeccuit u npodeccuoHaIbHON
NESITETLHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHUS 110 TAaHHOMY YYeOHOMY MpPEAMETY

1.4. IlepevyeHb NJIAHMPYEMBIX pe3yJIbTATOB 00y4eHHUs N0 JUCHUILIHHE (epevYeHb
¢popmupyeMbIX KOMIIETEHLINIT)

He npenycmotpensl



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOI TMCHUIJIMHBI U BBl y4e0HO0I padoThl

Bup yueOoHoii padoTbl Oo6vem uacoe

MaxcumajibHasi ydyeOHasi HATPy3Ka (Bcero) 91
Oo0s3aTenbHas ayMTOpHas yueOHasi HArpy3Ka (Bcero) 61
B TOM YHCIJIC!

3aHSTHS JIEKIIMOHHOTO TUIA 28

MIPaKTUYECKHUE 3aHATHS 17

J1a00pATOPHBIC 3aHATHUS 16
CamocrosiTe1bHasi padoTa ody4arouierocs (Bcero) 30
IIpomexyTouHas aTTecTalus JuddepennnpoBaHHbli

3a4€T
2.2 CTpyKTYypa JUCUMILJIMHBI
Koyim4uecTBO ayIMTOPHBIX YaCOB Camocros-
IpakTnyeckue u reabHan
HaumeHnoBaHue pa3iesioB u TeM TeopeTuueckoe pabora
Bcero JadopaTopHble
o0yueHnue CcTyAeHTa
3aHATUSA (1ac)

Paszgen 1. Mexanuka 20 6 8 6
Tema 1.1 Kunemaruka u [MHaMuKa 8 2 4 2
Tema 1.2 3aK0HBI COXpaHEHUS 6 2 2 2
Tewma 1.3 KoneGanus 1 BOJHBI 6 2 2 2
Pa3zgen 2. MoaekyasipHasi pusuka. 20 6 8 6
TepmoauHamMuka
Tema 2.1 OcHOBBI MOJIEKYIISIpHO# (pr3uKH 8 2 4 2
Tewma 2.2 B3aumHbIC TIpeBpameHAS 6 2 2 2
JKUAKocTer U razoB. TBeplble Tena
Tema 2.3 OcHOBHI TEPMOAWHAMHAKH 6 2 2 2
Pa3nen 3. OcHOBBI YJIEKTPOIUHAMHKHA 26 8 12 6
Tema 3.1 3aK0OHBI TOCTOSTHHOTO TOKA 7 2 4 1
Tema 3.2 MaruuTHoOe moyie. MarHuTHast 8 5 4 2
MHAYKIUS
Tema 3.3 DiieKTpOMarHUTHBIC KOJICOAHHUS 7 5 4 1
U BOJIHBI
Tema 3.4 Onrtuka 4 2 2
Pasnen 4. CTpoeHue aToMa U KBAaHTOBast 12 4 4 4
(puzuka
Tema 4.1 CBeTOBBIE KBAHTHI 6 2 2 2
Tewma 4.2 ®u3uka aToMa ¥ ATOMHOTO Spa 6 2 2 2
Pa3nen 5. OBomonust BeenenHoi 5 2 1 2
Tema 5.1 DBomrorus Beenrennoi 5 2 1 2
JAnddepenunpoBannblii 3auer 8 2 6
Bcero mo qucumnjinHe 91 28 33 30




2.3 TemaTu4yeckuii nJjaH u cojaepxanue yaeoHou rucunmiudabl bJ1.08 ®dusuka

HaumeHoBa- Copep:xaHue yuedOHOro MaTepuaja, NpakKTuyecKue padoTsl, O0bem | Yposenn
HHe pa3JeioB caMocTosITeIbHasl padoTa o0y4yalouuxcs, Kypcopasi padora (ecau facos OCBOCHUs
U TeM NpeaycMOTpeHa)
1 2 3 4
Pasgen 1. Mexanuka 20
Tema 1.1 Copep:xaHue y4eOHOTro MaTepuaJa 2
Kunemarnka 1| Mexanmueckoe ABIKCHHE. XapaKTePUCTHUKU IBIKCHHUS. 2 2
Bzanmoneiicteue ten. 3akonsl HeroToHa.
IpakTuyeckue (1abopaTopHbie) padoThI 4
1| Pabora ¢ rpaduKkaMu IBHKCHHSI. 2
2 | V3yuenune IBMKEHUS TeJa MOJ NEHCTBUEM IOCTOSHHOHN CHIIBI. 2
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 23
CocraBneHne aNropuT™Ma peleHns] KHHEMATHISCKHUX 3a7ad. 2
Pemenue 3anau no Teme «KunemaTuka.
IToaroToBKa AOMOIHHUTEILHOTO MaTepHaia mo TeMam (Ha BbIOOp):
«MexaHnuka ot Apucrorens 10 HetoToHa», «Kak HaceKkoMBble CO3a0T CHIIBI
Juisl oJietay, «Pusuka B Moei npodeccumny.
Tema 1.2 Conep:xanue yueOHOro MaTepuasa 2
3aKoHbI 1 | 3aKoH COXpaHEHHs HMITyIbCa. 3aKOH COXPAHEHHS YHEPTHHU 2 1
COXpaHCHHUH Ipakrnyeckue (JadopaTopHbie) paboThl 2
1 | V3y4eHne 3aK0Ha COXpaHEHHS UMITyJIbCa 2
CamocrosiTesibHasi padoTa 00y4arOUIUXCH 2
CocraBneHne KOHCHEKT «PeakTHBHOE IBIKCHHEY. 2,3
Tema 1.3 Copep:xaHue y4edOHOT0 MaTepuaJia 2
Mexanunyec- 1| Mexanmueckue KOIeGAHMs U BOJHBL 2 2
Kue IIpakTnyeckue (JadoparopHbie) padboThl 2
KoJieOaHus U 1| Wzyuenne 3aBHCUMOCTH TMIeprOIa KoJIeOaHU HUTSHOTO MasiTHAKA OT 2
BOJIHbI JJIAHBI HUTH.
CamocTosiTebHast padoTa 00y4aKomuXxcs 2 2,3
Coznanue npeseHTanuy 1o teme (Ha Be10op): «Konebanns MasTHHKA Ha
pasHbIX IaHetaxy», «[IposiBnenne kosebanuii B mpupoae», «Pe3oHaHcy.
Pa3ngen 2. Mousiekyasipaas ¢usuka. Tepmogunamuka 23
Tema 2.1 Copep:xaHue y4eOHOT0 MaTepuaJa 2
OcHOBBI 1| Temnosoe nBuskenne Temmeparypa. ArperaTHbie COCTOSIHHS BEIIECTBA. 2 2
MOJICKYJISIDHO- | [IpakTHyeckue (1a0opaTopHbIe) padoThl 2
KMHETHYeCKOil | 1| V3ydenne GU3HUECKHX CBONWCTB TBEPIBIX TEN, KUIKOCTEH, ra30B. 2
Teopuu 2 | CpaBHEeHHE KOJIMYECTBA TEILUIOTHI IPH TETIIO00MEHE. 2 2,3
CamocrosiTesibHAst padoTa 00y4arOUIUXC 2
IToaroroBka JOTMOMHUTEIHLHOTO MaTepHaa 1mo TeMam (Ha BeIOOp): «I["a3oBbie
3aKOHBIL. MlcTopust uX OTKpHITHNY, «[IpobIeMBI 1 BOPOCH SKOJIOTHID.
Tema 2.2 Copep:xaHue yueOHOT0 MaTepuaJa 2
B3aumuoe 1| Mogens CTpoeHUsI JKUAKOCTEH U Ta30B. MOJENb CTPOEHUS TBEPIOTO 2 2
npesBpauieHue Tena. AMop(dHBIE BEIIEeCTBa U KUIKHUE KPUCTAIIIHL.
KUAKOCTEN U IpakTuyeckue (JadopaTopHbie) padoThI 2
razos. 1| M3amepenue BakHOCTH BO3IyXa. 2
Teepabie Te1a  ["CayocrosTennnas paboTa 06yUatoMMXCS 2
Koncmekt no Teme: «3amuTa OKpy>Karoliel Cpeasl OT 3arps3HeHNS 2,3
TSDKEJIBIMU METaJUIaMH, COSJMHECHHUSIMU a30Ta, CEPBIY.
Tema 2.3 Conep:xanue yue0HOTr0 MaTepHuaJia 2
OcHOBBI 1 | BHyTpeHHsist sHeprust 1 paboTa rasa. 1 2
TepMoauHamMu | 2 | TlepBblii ¥ BTOPO# 3aKOH TEPMOIMHAMHUKH. 1 2
KH IIpakTnyeckue (J1abopaTopHbie) padoThI 2
1 | Vzyuenue Mojenel TeTUIOBBIX ABUTATEICH. 1
2 | Cnoco0Obl n3MeHeHNs BHYTPEHHEH dHEPrUn 1
CamocTosTenbHast paboTa 00y4arommxcst 2 .
CocraBneHue npeseHTauy «Buibl TEIUIOBBIX ABUTATEICH.
Paznesn 3. OcHOBBI 2JIEKTPOANHAMHKHA 36
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Tema 3.1 Copep:xaHue yue0HOT0 MaTepHuaJa 2
3aKoHbI 1 | IToCTOSIHHBIN S1EKTpUYECKUN TOK. XapaKTEPUCTUKU TOKa. 2 2
MOCTOSAHHOT 0 IIpakTHyeckue (JiaGopaTopHbie) padoThl 4
TOKa 1 N3yuenne 3axona OMa AJis yuyacTKa Henu. 2
2 | Vi3y4yenue TeIioBoro IefcTBHs DJIEKTPHYECKOrO TOKA. 2
CamocTosiTe1bHast padoTa 00y4Yaronuxcst 1 2,3
Cocrasnenne Tabnuipl «Buapl coeqMHEHNS TPOBOJHUKOBY.
Tema 3.2 Copep:xaHue y4eOHOTro MaTepuaJa 2
MarnuTtHoe 1 | MaruuTtHoe moJie. 3aKOH 3JICKTPOMAaTrHUTHON MHIYKIIHH. 2 1
noJe. I[pakTuyeckue (;1abopaTopHbie) padoThI 4
MarnutHas 1 | Uzyuenne cBOWCTB NOCTOSSHHBIX MAaTrHUTOB 2
HHAYKIUS 2 | I3ydeHust IBIEHUS JICKTPOMArHUTHON MHIYKIUH 2
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 2 .
Koncnekr «MarautHoe mosue 3eMimy.
Tema 3.3 Copep:xaHue y4edOHOT0 MaTepuajia 2
DJieKTpomar- 1 I DJIeKTpOMarHuTHEIC KoJeOaHusl. DIeKTPOMATHUTHBIC BOJHEI 2 1
HHUTHBIE IIpakTnyeckue (JiabopaTopHbie) padoThl 4
KoJ1e0aHus 1 1| DyekTpoMarHuTHas K 2
BOJIHBI 2 | V3y4eHune CBOMCTB AIICKTPOMArHUTHBIX BOJH 2 2,3
CamocrosiTesibHast padoTa 00y4aromuxcs 1
CocraBneHne CpaBHUTEIBHOM TaONMHIBI: «MexaHMIEeCKHe U
JICKTPOMarHUTHBIE KOJICOaAHHS».
Tema 3.4 Copep:xaHue y4edOHOT0 MaTepuaJia 2
Onruka 1 I 3aKoHBI pacmpocTpaHeHus cBera. [1oHOE BHYTpEHHEE OTpaKCHHE 2 2
CamocrosiTesibHast padoTa 00y4arOIIUXC 2
[ToaroroBka KOMOIHUTENIFHOTO MaTeprala 1o TeMaMm (Ha BeIOop): «L[Beta B
npupone», «Pagyray.
Paznen 4. Ctpoenue aToma M KBaHTOBasi pu3nka 30
Tema 4.1 Coaep:xkanue y4eOHOT0 MaTepuasia 2
CaeTtoBbIe 1 | ®oton. Doroaddexr. 3akoHb! porodrdhpexra 2 I
KBAHTBI IIpakTHuyeckue (JadopaTopHbie) padoThl 4
2 | U3y4yenue crpoerne GpoTodJIeMeHTOB 2
CamocTosiTe1bHast padoTa 00y4YaroLuxcs 2 .
CocraBienue npeseHTanun «Onrudeckre npuoopen
Tema 4.2 Coaep:xkanue yue0HOr0 MaTepuasa 2
Crtpoenne 1 | CtpoeHue aToMa U aTOMHOTO sinpa. Jlazepsl. 2 1
aromMa u IIpakTHyeckue (JadopaTopHbie) padoThl 2
aTOMHOT0 1 | W3yuenue untepdepenuuu ceera u AudpaKIy CBeTa. 2 2,3
fiApa. CamocrosiTesibHAast padoTa 00y4arOUIUXCS 2
Koncnekr «Jlazeps», «dnemMeHTapHbIE YaCTUIIBD)
Pa3gen S. JBoJronus BeesienHoii 5
Tema 5.1 Coaep:xkaHue y4e0OHOT0 MaTepuasa 2
Iposonms 1| 2Bomonus Beesnennoi 2 1
Bceeaennoii ITpakruyeckue (J1aGopaTropHbie) paGoThbl 1
1 | Uzyuenne 3Be3nHBIX KapT BecenenHOM 1
CamocrosTeabHas pagoTa o0yyalomuxcs 2 2,3
[ToaroToBKa JOMOTHUTEIHLHOTO MaTepHana 1mo TeMam (Ha BeIOop): «Crkatne
U pacuuupernue BeeneHHoy, «l anakTukay.
JuddepeHunpoBaHHbIii 3aueT 2 2
CamocrosiTeibHasi padoTa 00y4YaroumnXxcst 6 2,3
[Moaroroska B muddepeHmpoBaHHOMY 3a4€Ty 110 BOIIPOCaM
HUTOI'O: 91
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2.4 Cogepxxanue pa3aesoB JUCHUIIIMHBI

2.4.1 3auaTus JeKIUOHHOT0 THIIA

HaumenoBanue
pa3neia

Coaep:xanue pasaeja

dopma
TeKYIero
KOHTPOJISI

2 Pasgen 1.
Mexanuka

MexaHuueckoe IBUKEHHE, €r0 OTHOCUTEIbHOCTh. CHUCTEMBI OTCUETa.
XapakTepUCTUKH  MEXaHWYECKOTOo  JBIDKEHUS:  IepeMEIleHueE,
CKOPOCTb, YyCKOpeHHE. Buabl MeXaHMYeCKOro JBUXKEHHS U UX
rpadudeckoe onucaHue. [IpUHIUI OTHOCUTEIBHOCTH [ anmies.
Bzaumopneiicteue Ten. [lpuHUMN Cynmepmo3uMU CUJA. 3aKOHBI
nuHamukyd HprotoHa. Cunbl B MPUPOAE: YNPYrocTh, TPEHUE, CHUJia
TSHKECTH. 3aKOH BCEeMHpPHOTO TiAroTeHUs. HeBecomocts. Wmmyrbc.
3aKkOH  COXpaHEHHMs] HMMIIyJbca W  PEAKTHUBHOE  JABM)KECHUE.
[loTenunanpHass W KUHETHYECKas DSHEPrusa. 3aKOH COXpPAHEHUS
MeXaHW4ecKkoi »Hepruu. PaboTta ©W MOIIHOCTE. MexaHWYecKue
KoJeOaHus. AMIUTUTYA, TIEPHOJ B YacToTa Konebanuii. CBoOOIHBIE 1
BEIHY)XIICHHbIC  KojeOaHma. PesoHanc. MexaHndyeckue  BOJHBL
CBoiicTBa BOJIH. 3BYKOBBIE BOJIHBI. YIIBTPa3BYK U €0 HCIOJb30BAHHE
B TEXHHUKE W METUIIMHE.

P, KP

3 | Paspen 2.
MouJiekyJIsipHas
(pusuka.
TepmoauHamMuKka

Ucropust anatomMuyeckux ydeHud. HaOnroneHuss W ONBITHI,
MOJITBEPKAIOIINE  aTOMHO-MOJIEKYJIIDHOE  CTPOCHHE  BEIIEeCTBa.
OcHoBuple monoxkeHuss MKT wu  ux onbiTHOe 00OCHOBaHHE.
BpoynoBckoe npwxenue. Audpdysus. Pazmepsl 1 Macchl MOJIEKYJT U
atomoB. Kammmnsapuele sBieHHsA. AOCONIOTHAas  TeMmepaTypa.
ATrperaTHBIE COCTOSIHHS BEIIeCTBa. | EIUIOEMKOCTh. Teluioo0MeH.
YpaBHEHHE COCTOSIHUS UACAThHOTO ra3a. M3omponeccel. HackimeHHbIE
YU HCHACHIIICHHBIC Maphl. BmaxHOCTH BO3ayxa. Mojenms CTpOCHUS
KHUOKOCTH. [lOBepXHOCTHOE HATsKCHHE W cMaduBaHuWe. Mogensb
CTPOCHHUS TBEpPIBIX Tel. MexXaHWdecKHe CBOMCTBa TBEPABIX TeIL
Amopduble BemecTBa. JKuakue KpHUCTauIbl. BHYTpeHHsst SHeprust u
paborta raza. 3akoHbI TEPMOJUHAMUKH. TeIIOBbIE JBUTATEIN U OXpaHa
okpyxaronieid cpenbl. KI1J] TerioBeIX ABUraTeNe.

KP, vV

4 | Pasgean 3.
OCHOBBI
IEKTPOTMHAMHUKH

OJNeKTpuUecKoe B3aUMOJCHCTBHE. OJEeMEHTapHBIN 3apsa. 3akoH
Kynona. MaruuTHoe moJie MOCTOSSHHOTO MarHUTa W 3JEKTPHYECKOTO
TOKa. MarHuTHas HWHIYKLUMS, MarHUTHBIH TOTOK.  SIBieHue
AJIEKTPOMArHUTHOW MHAYKIuH. 3akoH Oma Ajs ydacTKa Mend W JIs
nosiHo# uenu. Kparkas ucropust pa3BUTHs MPEACTABIEHUI O pUpoIe
cBeTa. DJEKTPOMarHUTHas NOpPUPOJIa CBETa. 3aKOHbl OTPAXKEHUS H
npesnomiieHuss  cera. ucnepcusi cBera. [lonspuzauus  cBera.
PasnuyHble BUABI ANEKTPOMArHUTHBIX M3JydeHUH. Onrudyeckue
TIpUOOPHI.

5 Pa3zngean 4.
CTpoeHnue atoma u
KBaHTOBasi (u3nKa

®DoTo3¢GeKT U KOPIyCKYIsIpHBIE CBOHCTBa cBeTa. CTpoeHHe aroma u
ero IulaHetapHas wojenb. l'unoreza Ilnmanka. [lormomenue u
ncmyckanme — ceera  aromoM.  CTpoeHnme — aTOMHOTO  szpa.
Pa}II/IoaKTI/IBHHe H3JIYYCHUSA U UX BOS]ICﬁCTBI/IC Ha XUBBIC OPTraHU3MBI.
OHeprus pacuienieHus aTOMHOTO siipa. SlnepHast SHepreTuka

T, P

6 Paszpnen 5.
IBOJTIOIHUSA
Bceaennoii

T'anaktuka. beckoneunocts Bcenennoi. IloHsTHe 0 KOCMOJIOTHH.
DBOJIIOLIHUSA 3BE3I.

v, P

[Ipumeuanue: T — TecTupoBanue, P — Hanmcanne pedepara, Y — yctHbIil onpoc, KP — konTpoipHas paborta

2.4.2. 3aHATHS CEMMHAPCKOT0 THIIA

— HE NPEyCMOTPEHBI
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2.4.3. llpakTnyeckue 3auaTus (JlaboparopHblie 3aHsATHS)

dopma
HaumenoBanue
Ne paszena HaumeHoBaHue MpakTHYeCKHX (J1200pPaTOPHBIX) padoT TeKyLIero
KOHTpOJIst
1. |Pazmen 2. Pabota ¢ rpadmkaMu ABMKCHHUS
Mexanuka W3ydenue nBykeHUs Tena NoJ IeHCTBHEM ITOCTOSTHHOM CHIIBI
N3yuyenue 3aKoHa COXpaHEHMsI UMITYJIbCa IIP, v, JIP
W3yyeHune 3aBUCUMOCTH NIEpHO/ia KOJIeOaHU HUTSHOTO MasiTHUKA OT
JUTUHBI HUTH
2. |Pasmea 3. Uzydenue GpU3MIECKUX CBONCTB TBEP/BIX TEI, )KUIKOCTEH, Ta30B
MoJekynasipHasi CpaBHEHHE KOJIMYECTBA TEIUIOTHI IIPH TETUIOOOMEHE
(usuka. H3mepeHue BIaKHOCTH BO3JyXa IIP, v, JIP
Tepmommnamuka  |V3yueHue Mojienelt TEIUIOBBIX JIBUTATENEH
CriocoObI N3MEHEeHHs BHYTPEHHEH YHepTrun
3 |Pasgea 4. N3yuenne 3axona OMa 1Jis1 ydyacTka Lenu
OcHOBBI W3ydenne TEMI0BOTro IEHCTBHSA DIIEKTPUIECKOTO TOKA
iekTpoAnHaMuKH (M3ydeHue cBOMCTB NOCTOSHHOIO MarHUTa P, V. JIP
W3yuenue gBieHUs 3IEKTPOMArHUTHOW HHAYKLAU >
OneKTpoMarHuTHasl MIKaja
W3y4yeHne cBOHCTB 3JIEKTPOMAarHUTHBIX BOJIH
4 |Pa3nmea 5. W3zydyenne cTpoeHns: GOTORIEMEHTOB
Crpoenue atoma u |M3ydyeHue uarepdepeHnn 1 Tudpakuny cBeTa I1pP, v, JIP
KBAaHTOBas Gu3NKa
5 |Pa3pgeu 6. W3yuenue 3Be31HBIX KapT BeeneHHon
JBoJIOuA IIP, v, JIP
BcesenHoi
2.44 Conepxanne camMocTosiTelbHOil padorsl (IIpuMepHass TemaTHKa
pedeparToB)
Ilo ¢uzuxe

1. Metponorus B mpogeccun

2 ®u3suka B npodeccun (3HaueHue GU3NKU IIPU OCBOCHUH NMPOQPECcCun)
3. IlorpemHuocTu nu3MepeHuit

4. CKOpOCTH B MIPUPOJIE U TEXHUKE.

5. anuneo I'anuneilt — ocHOBaTeNb TOYHOTO €CTECTBO3HAHMS

6. 3HaueHune oTKpbITUH ["anunes

7. Ucaak Hpl0TOH — co3aaTens KIacCHUeCKOi PU3NKH

8. Cwiibl B IpUPOJE U TEXHUKE

9.V1bTpa3ByK U €ro UCHOJIb30BAHNE B MEUIIMHE U TEXHUKE
10.PagrioakTHBHBIE H3ITYUEHHS X UX BO3/ICHCTBHIE HA )KUBBIE OPTaHU3MBI

2.4.5 IlepeyeHb Y4eOHO-METOAUYECKOr0 olecmeYyeHHsl IJIsi CAMOCTOATENbHOM

PadoThI 00YYAOIMXCH MO IMCHUILIHHE

CamocrosaTensHass paboTa ydamiuxcs sBIseTCS BakHeWmed ¢opmoit ydeOHo-

BOCIIUTATCJIBLHOI'O IIponccca.

OcHoBHast 1eJib CaMOCTOATEIbHOM pabOThl MpPU U3YYCHUHM JUCHUIUIMHBI —
3aKpPENUTh TEOPETUYECKUE 3HAHUS, MOJYYCHHBIE B XOJ JICKIIMOHHBIX 3aHATHM, a TAKXKe
chopMUpPOBaATH MPAKTUIECKUE HABBIKH ITOATOTOBKU B 00JIACTH €CTECTBO3HAHMS.

CamocTositenpHass paboTa ydaluxcs B TMPOLECCE OCBOCHMS JAUCHMILTUHBI

BKJIIOYAET:
- U3YYEHHUE OCHOBHOM U JTONIOJHUTEIbHOU JINTEPATYPHI 110 MIPEIMETY;
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- n3yyeHHe (KOHCIIEKTMPOBAHUE) BOIPOCOB, BbHI3BIBAIOIIMX 3aTPYAHEHUS MpPU UX

HN3Y4YCHHU,

- paboTy € NEKTPOHHBIMH Y4EOHBIMU PECYPCAMH;

- U3y4YEHHUE MaTepUasoB IEPUOINYECKOM TeUaT, MHTEPHET PECYPCOB;
- IOJAITOTOBKY K TECTUPOBAHMUIO;

- IOJITOTOBKY K MPaKTUYECKUM U JJAOOPATOPHBIM 3aHATHUSM,;

- IPOBE/ICHUE ONBITOB, SKCIIEPUMEHTOB;

- BBITIOJIHEHUE IOMAIIIHUX 3a/laHuil.

HaumMmeHnoBanue
pazaesa, TeMbl

IMepeueHb yueGHO-MeTOTUYECKOTO 00ecTeYeHHs JUCHUTIIMHBI TT0 BbIMOJTHEHHIO
CaMOCTOSITEJIbHOI PadoThl

Mexannka

1. lopnay, B. B. ®usuka. CamocTosTeNbHAs paboTa CTyIeHTa : y4eOHOoe
nmocoowue i cpeaHero npodeccuonansHoro oopasosanus / B. B. ['opnauy,

H. A. UBanos, M. B. IInactuanHA. — 2-€ U31., UCHp. U 101. — MOCKBA :
WznatensctBo KOpaiit, 2022. — 168 ¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-9834-4. — Tekcr : anexTpoHHbIiii // OOpa3oBareibHas miardGopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/491641

2. KacpstroB, B.A. ®usnka. YrimybneHHbIH ypoBeHb. 10 KiI.: yaeOHHUK. — M.
Hpoda, 2016.-447¢. Tekct HenocpencTBenHsiid 10, 2018

3. Kpasuenko, H. 10. ®wusnka : yaeOHUK U TPAKTUKYM LTSI CPETHETO
npodeccruonanpaOoro oopazosanus / H. FO. KpaBuenko. — MockBa : 3naTenbecTBo
HOpaiit, 2022. — 300 c. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-
01418-1. — Tekct : anekTpoHHkIH // O0pazoBaTenbHas miathopma FOpaiit [cait]. —
URL.: https://urait.ru/bcode/490687

MoutekynsipHas
¢busmka u
TEPMOJUHAMHKA

1. l'opnau, B. B. ®usuka. CamocTosTensHas padoTa CTyAeHTa : yueOHoe
nocoowue i cpeaHero npodeccuonanbHoro oopasosanus / B. B. ['opnauy,

H. A. UBanos, M. B. [Inactununa. — 2-¢ u3j., ucnp. u gomn. — MockBsa :
WznarensctBo FOpaiit, 2022. — 168 ¢. — (IIpodeccuonansuoe obpasoBanue). —
ISBN 978-5-9916-9834-4. — Tekcr : anekTponHbiii // OOpa3oBareibHas miardopma
FOpaiir [caitr]. — URL: https://urait.ru/bcode/491641

2. KacesiHOB, B.A. ®u3uka. Yrioy6neHusiii ypoens. 10 ki1.: yueOHUK. — M.
Hpoda, 2016.-447c. Tekct HenocpencteeHHsiid 10, 2018

3. Kpasuenxko, H. FO. ®wusnka : y4eOHUK U PAKTHKYM JUTS CPEHETO
npodeccuonansHoro oopasosanus / H. F0. KpaBuenko. — MockBsa : UzgarenscTBo
IOpaiir, 2022. — 300 c. — (Ilpodeccronansroe odpasoBanue). — ISBN 978-5-534-
01418-1. — Tekct : anexkTponHkI / O0pazoBaTenbHas miathopma HOpaiit [cait]. —
URL.: https://urait.ru/bcode/490687

DIIeKTPOIMHAMHUKA

1. l'opnau, B. B. ®usuka. CamocTosTensHas padoTa CTyAeHTa : yueOHoe
nocoowue s cpeaHero npodeccnonansHoro oopasosanus / B. B. ['opiauy,

H. A. UBanog, M. B. [lnactuauna. — 2-¢ u3f., ucnp. U aom. — MocCKBa :
WznarensctBo IOpaiit, 2022. — 168 c. — (IIpodeccuonansnoe odpa3zoBanue). —
ISBN 978-5-9916-9834-4. — Texkcr : anekrpoHHblil / OOpa3oBaTenbHas miaTdgopma
FOpaiir [caitr]. — URL: https://urait.ru/bcode/491641

2. Pomnonos, B. H. ®wusuka : yaedHOE mocobue s CpeIHETO
npogeccuonanbHOro oopazosanus / B. H. PonnonoB. — 2-e u3p., ucnp. u 1om. —
Mocksa : M3narensctBo FOpaiit, 2022. — 265 ¢. — (IlpodeccronanbHoe
oOpaszopanue). — ISBN 978-5-534-07177-1. — Texkcr : 37€KTPOHHBIH //
O6pazoBarenbHas mwiatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/490599
3. lopsues, b. B. ®uzuka. Ontuka. [Ipaktuueckue 3ansaTus : yueOHOe
mocoowue A1 cpeaHero npodeccuonaabHoro oopazosanus / b. B. ['opsiues,

C. b. Morunsaunkuii. — Mocksa : UsnatensctBo Opaiit, 2022. — 91 ¢. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-534-09571-5. — Texkcr :
aneKTpoHHbIH // O6pa3oBartenbHas miardhopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/492018

CrtpoeHue aToMa u

1. lopnau, B. B. ®usuka. CamocTosTenbHas padoTa CTyAeHTa : yueOHoe
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KBaHTOBas pusuka [mocodme Ui cpeHero npodeccuonansHoro oopaszosanus / B. B. ['opmauy,

H. A. UBanos, M. B. [lnactuauHa. — 2-e u3A., ucop. U 101 — MOCKBa .
WznatensctBo KOpaiit, 2022. — 168 ¢. — (IIpodeccuonanbHoe oOpa3oBanue). —
ISBN 978-5-9916-9834-4. — Tekcr : anekTponHbiii // OOpa3oBareibHas miardopma
IOpaitr [caiit]. — URL: https://urait.ru/bcode/491641

2. KacpstroB, B. A. ®u3uka. 11 kmace. YroyOnenHsiit ypoBeHs [ TekcT] :
yuebHuk / B. A. KacesHoB. - 5-¢ u3n., crep. - Mocksa : [Ipoda, 2018. - 463 c. Tekct
HETIOCPEICTBEHHBIN

3. Pomnonos, B. H. ®usuka : yaeOHoe mocodue Uit CpeTHero
npogeccuonanbHOro oopazosanus / B. H. Ponnonos. — 2-¢ u3f., ucnp. u 1om. —
Mocksa : M3narensctBo FOpaiit, 2022. — 265 ¢. — (Ilpodeccronanbaoe
obpaszopanue). — ISBN 978-5-534-07177-1. — TekcT : 37€KTPOHHBIH //
O6pasoBarensHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490599

1. lopnay, B. B. ®usuka. CamocTosTeNIbHAS paboTa CTyACHTA : y4eOHOe
nmocoowue i cpeaHero npodeccuonansHoro oopasosanus / B. B. ['opnauy,

H. A. UBanos, M. B. I[InactuanHA. — 2-€ U31., UCTIp. U 101. — MOCKBA :
WznatensctBo KOpaiit, 2022. — 168 ¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-9834-4. — Tekcr : anekTpoHHbIii // OOpa3oBareibHas miardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/491641

2. KacpsiroB, B. A. ®u3uka. 11 kmacc. YrmyOneHHbIi ypoBeHb [TekcT] :
yuebHuk / B. A. KacesHoB. - 5-¢ uzn., crep. - Mocksa : JIpoda, 2018. - 463 c. Tekct
HEIOCPEICTBEHHBII

3. l'opsiaes, b. B. ®usnka. Onrtuka. [IpakTraeckue 3aHsTHs ©: yueOHOE
nmocoowue JJis1 cpeaHero npodeccuonaibHoro oopazosanus / b. B. ['opsues,

C. b. Morunsnunkuii. — Mockga : UsnatensctBo Opaiit, 2022. — 91 ¢. —
(ITlpodeccuonansrnoe obpazosanne). — ISBN 978-5-534-09571-5. — Tekcer :
anekTpoHHbIH // O0pa3oBarenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/492018

DBOIIOLIUA
BCEJICHHOM

Kpome nmnepeuncieHHbIX HMCTOYHHMKOB YyYallMICS MOXET BOCIOJIb30BaThC
MOMCKOBBIMU CHCTEeMaMH ceTh VIHTEepHET 1o TeMe caMOCTOsTEIbHON padOoThI.

s OCBOEHHS  JIUCLUILIMHBI U CaMOCTOSITEIBHOIO BBIIIOJIHEHUS
MPEeyCMOTPEHHBIX y4eOHOM TporpaMMoil Kypca 3aJaHuil MOKET OBbITh MCIOJIB30BaHO
cieayrolnee yaeOHO-METOIMUECKoe 0OecrieyeHue:

-METOANYECKHE PEKOMEHAIMH K BBIMOJIHEHHIO 1a00paTOPHBIX paboT;
-METOJINYECKHE PEKOMEHIAIIMH K CAMOCTOSITENIbHON padoTe.

Hauganom opranuzanuu a1000i caMOCTOSTENbHON pabOThI TOJKHO OBITh PUBUTHE
HABBIKOB U YMEHMM rpaMOTHOM paboThl ¢ yueOHOM 1 HayyHOU JTUTepaTypoil. DTOT
IpoIiecC, B IEPBYIO OYEpeib, CBSI3aH C HAXOXKACHUEM HEOOXOIUMOMN ISl YCIIEITHOTO
OBJIAICHUSI yYE€OHBIM MaTepUaIOM JIUTEPaTypoi. Ydamuiics T0MKEeH yMeTh
NoJIb30BaThCs OHIAMU OUOTUOTEK U CIIPaBOYHO-OMOIMOrpaduuecKUMU U3TaHUSIMU.
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HCIOJIB3YIOTCA KOMIBIOTCPHOC TCCTHPOBAHUC, TCMATUYCCKHUC IMPE3CHTAlIlMU, HWHTCPAKTUBHBLIC

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

JUis u3ydeHHs eCTeCTBO3HAHHUs IMPelyCMAaTPUBAETCS UCIOJIb30BaHHE B y4eOHOM
npolecce aKTUBHBIX M HMHTEPAKTUBHBIX (DOpPM MPOBEACHUS AyAUTOPHBIX M BHEAYAMTOPHBIX
3aHATUH C 11eNbI0 (OPMHUPOBAHUS U PA3BUTUA TPO(HECCHOHATBHBIX HABBIKOB 00YYarOIINXCS.
B mpomecce o0ydeHHs NpPUMEHSIOTCS 00pa3oBaTelbHbIE TEXHOJIOTUH JUYHOCTHO-
JESTEIIbHOCTHOTO, pPa3BUBAIOLIET0 M MpoOiemMHoro oOyudeHus. OOs3areneH 1abopaTOpHBIN
IPAKTUKYM I10 pa3jieiaM JIUCLHUIUIMHBIL.
B yueGHOM mpoliecce HapsAly ¢ TPaJULIUOHHBIMH OOpa30BaTEIbHBIMU TEXHOJOTHSIMHU

TCXHOJIOTHH.

3.1.00pa3oBaTesibHbIC TEXHOJOTMHU NIPH NPOBEACHUM JICKIM I

Bujabl npuMeHsieMbIX 00pa30BaTeibHbIX Ko
Ne Tema Art np P!
TeXHOJIOr uit qac
1 Mexanunka [TpoGaeMHOE U3I0KEHUE 6
2 MornekynsipHast ¢pusuka. TepmoauHaMuka [IpobneMHOE H3TIOKEHHE 6
AyIroBH3yalibHAsI TEXHOJOTHsI, TPOOIEMHOE
3 OCHOBBI AJIEKTPOAHMHAMHIKHI 8
M3JI0KEHHE
4 CrtpoeHue aToMa U KBAaHTOBas (hr3UKa [IpobneMHOE H3TIOKEHHE 4
5 Dpomronusa Beenennoi [IpobneMHOE H3TOXKECHHE 4
3.2.00pa3oBaTe/bHbIE TEXHOJIOTHH NIPH IPOBEACHUU NPAKTUYECKUX 3aHATHI
(1adopaTopHbIX padoT)
Ne Tema 3aHsATHS Buabl npuMeHsieMbIX 00pa30BaTeIbHBIX Kou.
TEeXHOJIOTH I yac
1 |Pabota c rpadukaMu TBHKCHUS. Kpyrumetii cToM 10 TeOpeTHIeCKUM 2
BorpocaM. PereHue 3a1ay Kelic-MeTo10M
2  |M3yueHwue IBUKEHHUS TENa MO/ JACHCTBUEM JIMCKyCCHsI IO TEOPETHUECKUM BOITPOCAM. 2*
MOCTOSIHHOW CYUTHI. BrimonHeHue 1abopaTtopHO paboThI
3 |M3yueHue 3aK0OHA COXPAHCHHS UMITYJIbCa JIMCKyCCHSI ITO TEOPETUIESCKUM BOIIPOCAM. 2*
Brimosnnenue nadopatopHoi paboTs
4 | H3yd4eHue 3aBUCHMOCTH IIEPHUOa KOJICOAHHI JIMCKyCCHSI ITO TEOPETUIESCKUM BOIIPOCAM. 2
HUTSIHOTO MasTHHKA OT JJIHHBI HUTH. BeinosHeHHe 1a00paTOpHO paboThI
5 | HzyueHue pu3nUeCKUX CBOMCTB TBEPIBIX TEl, J¥cKyccHst TT0 TEOPETUIECKAM BOIIPOCAM. 2
JKUJIKOCTEH, Ta30B. Pemenne 3aa4 MaJIbIMA TPYIIIAMHA
6 |CpaBHEHHE KOJTMYECTBA TCILIOTHI IPU J¥cKyccHst o TEOPETUIECKUM BOIIPOCAM. 2
TEIII0O00MEHe. Brinonnenue nabopaTopHoit paboThI
7  |V3MepeHue BIaKHOCTH BO3IyXa. JIMCKyCCHSI ITO TEOPETUIESCKUM BOIIPOCAM. 2
Brimonnenue nadopatopHoi paboThI
8 M3ydenne Mojieneit TeIIOBBIX ABUTATEIICH. Kpyrnslii cToM 110 TEOPETUYECKUM BOTIPOCaM 1*
Peuienue 3aja4 ManbIMu rpynmnamMu
9 | CrocoObl u3MeHeHHs BHYTPCHHEH SHEprun JMcKyccHst o0 TEOPETUISCKUM BOTIPOCAM. 1
BrinonHenue 1abopaTopHOii paboThI
10 |U3yucnwme 3axona Oma JUIs yyacTKa LEIH. JMcKyccHst o0 TEOPETUISCKUM BOTIPOCAM. 2

Brinonnenue nabopaTopHoit paboTh

16




11 |U3yueHue TEMIOBOTO IEHCTBUS JICKTPHUYECKOTO Juckyccust o TeOPETUUECKUM BOIIPOCaM. 2
TOKa. Brinonnenue nabopaTopHoit paboThI
12 |U3yuyeHune cBOWCTB MOCTOSHHBIX MarHUTOB Juckyccust o TeOPETUUECKUM BOIIPOCaM. 2*
Brinonnenue nabopaTopHoit paboThI
13 |U3yueHue sBIECHUS JICKTPOMarHUTHON HHAYKINH | JIUCKYCCHS IO TEOPETHUECKUM BOIIPOCAM. 2
Brmonaenne nabopaTopHOi paboThI
14 | DnexkTpoMarHuTHAS IMIKajia Kpyrmetii cTOM 10 TEOPETHIECKUM BOIIPOCAM 2
Pemenne 3agau ManeIMu rpynmnamMu
15 |U3yuyeHune cBOWCTB 3JIEKTPOMAarHUTHHIX BOJH Kpyriblii cToN IO TEOpEeTHYECKUM BOIIPOCaM 2
Pemenne 3a1au ManeIMu rpynmnamMu
16 |Uzyuenue cTpoeHue POTOAIECMEHTOB Kpyriblii cToN IO TEOpEeTHYECKUM BOIIPOCaM 2
Pemenve 3a1au ManeIMu rpynmnamMu
17 |U3yuenne nHTepdepeHINU U AU(PPAKIUA CBETA. HUrposoe 3ansTHe Ha MOIensaX. Pemenne 2*
3a7aq
18 |U3yuenwue 3Be3qHBIX KapT BeenenHoi Kpyrabiii cTon no TeopeTHuecKUM BoIpocam 1*
Pemmenne 3agau ManeIMu rpynmnamMu
Hroro no xypcy 33
B TOM 4YHCJIe HHTEpaKTUBHOE 00yuenue™® |  10*
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4 YCJOBUS PEAJIM3AIIAU TIPOT'PAMMBI YYEBHOM JUCIUIIINHBI

4.1 MartepuajabHO-TeXHHYeCKasi 0a3a, He0OX0aAMMAst JIsl OCYIIeCTBJIEHUSI
00pa3oBaTeJIHLHOIO0 NMPoIecca Mo AUCHUIIHHE

Peanu3zanus yaebHoi qucuummasl Ousnka TpedyeT HaIuuus yaeOHoro KabnuHeTa
JUIL  TIPOBEACHHUS TEOPETHMYECKMX W TPAKTHUSCKHX 3aHATHH H  J1abOpaTOpHIO
COOTBETCTBYIOLIETO PODUIIS.

Peanmuzanust  y4eOHON ~ NUCHMIUIMHBI — OCYIIECTBIISICTCS B CIICIUAIBHO
000pYZOBaHHOM KaOMHETE €CTeCTBEHHOHAYYHBIX IWCIMIUIMH, KOTOPBIH BKIIOYAeT B
ceost:

MyJbTUMEINA KOMIUIEKT (MYJIbTUMEINATIPOEKTOP U IKPaH),

KOMITBIOTED,

J0CcKa ydeOHas,

yueOHasi MeOelb.

Y4eOHo-MeToAnUYeCKOoe o0ecrieyeHme:

PaGouas yueGHas nmporpamMma

@oH/ OLIEHOYHBIX CPEJICTB

YyeOHuKH

Mertonuueckue pazpaboTKU K 3aHITHIM

JnmakTiueckuid pa3gaTOuHbIN MaTeprall

Kaprouku-3ananus, TeCTOBbIE 3aJaHUs

JleMoHCTpaImOHHbBIE MaTepUalbl (MyJIbTUMEIUNHBIE PE3CHTALIUN, BUIEO(PHUIbMBI)
Komruiekt yueOHO-HarIsIHbIX Toco0ui 1o pusuke

KomrmiekT mpuOopoB A IEMOHCTPAIMU ONBITOB

Komrmiekt mpubopoB AJis poBeieHus Ja00paTOPHBIX U MPAKTUYECKUX padoT
Komruiekt nmoptpetroB Gpu3snkon

MexayHapoHas cucTeMa U3MEPEHUsI € TMHUI]

KoMIiekT 35eKTpoHHBIX TOCOOmi

Ta6mump! o puzuKe

4.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOI0 00ecreYeHust
1. 7-zip (;munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumeH3ust -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (mueH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (munensus - http://www.openoffice.org/license.html)

5. Free Commander (mueH3us
https://freecommander. com/ru/%dO%bb%dO%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%h8%d1%8f/)

6. Google Chrome (mueH3ust -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBo60aHOM J0CTYIIE)
8. Mozilla Firefox (muuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHb OCHOBHBIX 1 JONNOJHUTEJIbBHBIX
NHOOPMAIMOHHBIX UCTOYHUKOB, HEOBXOJINUMBIX I
OCBOEHUI JNCIUITIJIMHBI

5.1 OcHoBHasi MTEpaTypa

1. I'opnau, B. B. ®wusmka : yuye6HOE mocobue s cpeaHero mpodecCHOHaIbLHOTO
obpazoBanusi/ B. B. 'opmau. — 2-¢ wu3n., wcnp. m gom. — Mocksa : M3gaTenbcTBO
Opaiitr, 2022. — 215c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-
09366-7. — TekcT : anexTpoHHbIN // OOpa3oBarenbHas miaatdopma FOpaiT [caiiT]. —
URL.: https://urait.ru/bcode/492624

2. 'opnau, B. B. ®usuka. CamocTositenbHas padoTa CTyJeHTa : yueOHOoe mocolue
Uisi - cpenHero npodeccuoHanbHoro obpaszoBanusi/ B. B.T'opmau, H. A. lBaHos,
M. B. [InactuanHa. — 2-¢ u3a., uchp. W jgon. — Mocksa : M3matensctBo HOpaiir,
2022. — 168 c. — (IIpodeccuonansHoe obpa3zoBanue). — ISBN 978-5-9916-9834-4. —
Texcr : snexktpoHHbld // OOpaszoBarenbHas miatrgopma HOpait [caitir]. — URL:
https://urait.ru/bcode/491641

3. Kacesinos, B. A. ®usuka. 11 knacc. Yrinyonenssiii ypoBeHs [Tekcer] : yueOHUK /
B. A. KacesnoB. - 5-¢ wusnm.,, crep. - MockBa : [poda, 2018. - 463 c. Tekcr
HermocpeacTBeHHbIn 20

4. KacopsiHoB, B.A. ®@u3uka. Yriyonenusiii ypoBenb. 10 ki.: yue6Huk. — M.: Jlpoda,
2016.-447c¢. Texcr HenocpeacTBeHHsiid 10, 2018 — 20

5. Tpodbumona, T.U. PykoBomcTtBo Kk pemieHuro 3amad mno (usmke : ydeOHOe
nocobue s cpenHero mnpodeccuonanbHoro obpazoBanus / T. . Tpodpumosa. — 3-¢
u3l., wuchnp. u jgon.— MockBa: W3garensctBo IOpaitr, 2022. — 265c. —
(ITpopeccuonanbHoe  obpazoBanue). — ISBN 978-5-534-15474-0. —  Tekct
aekTpoHHBI  //  OOpa3oBatenbHas 1uargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/507820

5.2/lonoHUTEILHAS JTUTEPATYPA

1. Auzennion, A.E. ®wsuka: y4eOHMK W TPAKTUKYM JJs  CPEAHETrO
npodeccuoHanpbHoro obpaszoBanusi/ A. E. Alizeniion. — MockBa : HW3naTeabcTBO
FOpaiir, 2022. — 335 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
00795-4. — TexkcT : snexTpoHHbIN // OOpa3oBarenbHas iardgopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/491056

2. lopsiues, b. B. ®usuka. Ontuka. [Ipaktuueckue 3aHatus : yuebHoe nocobdue 1ms
cpenHero npodeccuonansHoro oodpazoBanus / b. B. ['opsiues, C. b. MorunbHUIKHI. —
MockBa :  MsmarensctBo  FOpaiit, 2022. — 91c.—  (IIpodeccuonanpHoe
obpazoBanue). —  ISBN 978-5-534-09571-5. — Tekcr : oneKkTpoHHBIH  //
O6paszoBatenpHas miaTdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/492018

3. KanamnukoB, H.Il. ®usuka B 2 u. Yacte |: yueOHMK M TNPaKTHKyM IS
cpennero npodeccuoHanbHoro odpazosanusi / H. I1. Kanamuukos, C. E. MypaBbeB. —
2-¢ w3A., uchp. u jgom. — Mocksa: W3matensctBo FOpaiit, 2022. — 254c. —
(ITpoeccnonansroe  obpazoBanme). — ISBN 978-5-534-09159-5. —  Texkct
aiekTpoHHBI  // OOpa3oBatenbHas 1uiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/491306
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https://urait.ru/bcode/492018
https://urait.ru/bcode/491306

4. KanamaukoB, H.Il. ®usuka B 2 4. Yactp 2: yuyeOHMK W TPAKTHKyM IS
cpenrero mnpodeccuonanbHoro oopazosanus / H. I1. Kamamnukos, C. E. MypaBbeB. —
2-¢ w3n.,, ucnop. u gom. — Mocksa: M3marensctBo IOpaiit, 2022. — 244 c. —
(ITpopeccnonansroe  obpazoBanme). — ISBN 978-5-534-09161-8. —  Texkct
aMekTpoHHBIM //  OOpa3oBarenbHass 1minatgopma FOpait [caiit]. —  URL:
https://urait.ru/bcode/491956

S. Kanamnukos, H. II. ®uzuka. I'papuueckue mMeToapl pemieHus 3aaad : ydeOHoe
nocodbue mna cpeaHero mpodeccuoHanbHoro ob6pazosanusi/ H. I1. Kanamnukos,
B. . KomkuH. — 2-¢ u3a., ucnp. u aon. — Mocksa : U3narensctBo FOpaiit, 2022. —
250 c. — (IIpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-00186-0. — Texkcr :
anekTpoHHsld  //  OOpazoBarenbHass miatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/491307

6. KpaBuenko, H.}). @wuszmka: y4eOHUK ¥ TPAKTUKYM I CPEIAHETO
npodeccuonanpHoro oobpaszoBanusi / H. FO. KpaBuenko. — MockBa : M3narenscTBo
FOpaiit, 2022. — 300 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
01418-1. — Tekcer : snexTpoHHbIi // ObpazoBarensHas miatdgopma KOpaiT [calfT]. —
URL.: https://urait.ru/bcode/490687

7. Ponuonos, B. H. ®usuka : yuebHoe mocodue st cpeaHero npoheccuoHaIbHOTO
obpazoBanusi / B. H. PoqronoB. — 2-e u3z., ucnp. u gom. — Mocksa : M3narenscTBo
FOpaiit, 2022. — 265 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
07177-1. — Texkcr : anextpoHHblit // OOpazoBarenbHas 1wiatrdopma IOpaiit [caidT]. —
URL.: https://urait.ru/bcode/490599

5.3 Ilepuoanyeckue U3IaHUA

1. Bomnpocs! ucropuu, ectectBo3HaHus U TexHuku. - URL:
https://dlib.eastview.com/browse/publication/673
2. EctectBennsie Hayku. - URL:

https://znanium.com/catalog/magazines/issues?ref=f3c77b93-239e-11e4-99c7-
90b11c31de4c

3. Hayxka n mkona -
URL:https://dlib.eastview.com/browse/publication/79294/udb/1270
4. [Tpo6nemsbl coBpemenHoro odpazoBanus - URL:

https://dlib.eastview.com/browse/publication/18848/udb/1270

5. dusuka B mkosue. - URL: https://dlib.eastview.com/browse/publication/92106
6. du3uka 114 MKOJILHUKOB. - URL:
https://dlib.eastview.com/browse/publication/92228
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https://dlib.eastview.com/browse/publication/92228

5.4 Ilepeuenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEepHEeT», HE00XOAUMBIX JJIA OCBOCHHS AU CHUIINHbBI

OBbC «Yuupepcurerckas ouommoreka ONLINEy: caiit. — URL:http://biblioclub.ru
OBC UsparensctBa «Jlanpy: caiit. — URL:http://e.lanbook.com

3BC «lOpaiity»: caiit. -URL:https://urait.ru/

DBC «BOOK.ru»: caiit. — URL: https://www.book.ru

OBC «ZNANIUM.COM»: caiit. — URL: https://www.znanium.com

Basbel nanusix kommauuu «Mct Beroy: caiit . —URL: http://dlib.eastview.com
Hayunas snextponHas 6ubnmoreka «eLabrary.ru»: caiit. — URL: http://elibrary.ru/
) DnekTtponHas oubnuoreka "M3narensckoro goma "I'pedbennnkon”. - URL:
http://www.grebennikon.ru/

9. Yuusepcurerckas nunpopmanuontas cuctema POCCUS (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10.  "Jlekropuym TB" - Buaeconekuu Beaymux jJekropoB Poccun. - URL:
http://www.lektorium.tv/

11.  ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOUYECKUX KOMIIEKCOB, MyOIUKALUNA 1
koHpepenmuit Kyol'Y. - URL: http://docspace.kubsu.ru/

N OGRWNE
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6. METOMUYECKUE YKA3ZAHUSI OBYYAIOIMMCS IO OCBOEHUIO
TUCHMILTAHBI

OOyuarompecst JUIsl  MOJHOLEHHOTO OCBOEHHMS Y4eOHOro Kypca JIOJIKHBI
COCTaBJISITh KOHCIIEKTHl KaK IPU MPOCIYIIMBAHUU €r0 TEOPETHYECKOW (JIEKIMOHHOM)
YacTH, TaK W TpPHU TMOATOTOBKE K TMPAKTHUECKUM 3aHsATHsIM. JKenmarenbHO, YTOOBI
KOHCIIEKTHI JICKIUA U CEMUHApOB 3allMCHIBAIIMCH B JIOTMYECKOM MOCIIEI0BATEIbHOCTH
U3YyYEHUs Kypca U COAEpkKAIUCh B ONHON TeTpaau. DTo obecneyuT Oojee MOJHYIO
MOJrOTOBKY, KaK K TEKYIIUM y4EOHBIM 3aHITHIM, TaK 1 CECCHOHHOMY KOHTPOJIIO 3HAHUH.

CamocroarenpHass  pabora  sBiIgeTcss  BakHeWmedl  gopmoil  ydeOHO-
NO3HABaTeNIbHOTO mpouecca. Llens 3aganuil 1 caMocTosATENbHOW paboThl — 3aKPENUTh
U pacUIMpUTh 3HAHUSA, YMEHHUS, HaBBIKM, NPUOOPETEHHBIE B pe3yjbTaTe H3YUYECHUS
JUCUUIUIMHBI; OBJIAJIETh YMEHUEM HCIIOJIb30BaTh IMOJYYECHHbIE 3HAHUS B MPAKTUYECKOU
paboTe; MOTy4nTh IEPBUYHBIE HABBIKU MPO(HECCHOHAIBHOMN IeITeEHOCTH.

Hauanom opranuzanuu mo00il caMocTOsITENbHON pabOThl JOIKHO ObITH IPUBUTHE
HAaBBIKOB M YMEHHH TpaMOTHOW paboThl ¢ y4eOHOM W HaydyHOW auTeparypou. IDTOT
npolece, B MEPBYIO0 OYepelb, CBsI3aH C HAaXOXKJICHHEM HEOoOXOMUMOU ISl YCIHENIHOTO
OBJIaJIEeHUS] Y4eOHbIM MaTEpHAJIOM JIMTEPATYpOu. YUaluiicss JOHKEH W3YYUTh CIHCOK
HOPMAaTUBHO-TIPAaBOBBIX AKTOB M HIKOHOMMYECKOM JIMTEpaTypbl, PEKOMEHIYEeMbIH 10
y4eOHOW JHCUUIUIMHE; yMETh I0JIb30BaThcsd (oHgaMu OHOMHOTEK W CIPaBOYHO-
ounbamorpaduueCKUMH U3TaHUSIMH.

3amaHus JUIsl CaMOCTOSITENbHON pabOThl BBIMOIHSIOTCS B MHUCbMEHHOM BHJE BO
BHEayJUTOpHOE Bpemsi. Pabora 0MKHA HOCUTH TBOPUYECKUH XapakTep, IMpU €€ OLEHKE
IperoiaBaTesib B MEPBYI0 OYepeb OLEHUBACT OOOCHOBAHHOCTh M OPUTHHAIBHOCTH
BbIBOJIOB. B mucbMeHHON padoTe mo TeMe 3aJaHus YYalluics AOKEH IOJHO U
BCECTOPOHHE PACCMOTPETh BCE AaCHEKThl TEMbI, YETKO CcQopMylIupoBaTb U
apryMEHTHpOBATh CBOIO IO3UIUIO MO HCCIEAyeMbIM BoIpocaM. BbIOOp KOHKPETHOTro
3aJJaHUsT IS CaMOCTOSITETIbHOM — paboTBhl  MPOBOAMT  IpenojaBaTelb, BEAYIIMH
NPAKTUYECKUE 3aHATHS B COOTBETCTBMM C IIEpEYHEM, VYKa3aHHBIM B IUIaHax
MIPAKTUYECKUX 3aHATUN.

Obwue npasuna 8blNOIHEHUS NUCbMEHHBIX pabom

Ha mnepBoM 3aHATUM CTYAEHTHl JOJDKHBI OBITh MNPOMH(GOPMUPOBAHBI O
HEOOXOJIMMOCTH COOJIIOACHHUSI HOPM aKaJeMUYECKOM 3THKH M aBTOPCKUX MIpPaB B XOJe€
o0OydeHus. B yacTHOCTH, IPEOCTABIISIOTCS CBEICHUS:

- o0rmras nHpopMaIys 00 aBTOPCKHX MpaBax;

- NpaBWJIa IUTUPOBAHUS,

- npaBuiia 0pOPMIIEHUS CCBLTIOK;

Bce wumeronmecss B TEKCTE€ CHOCKM TINATEIbHO BBIBEPAIOTCS W CHAOXaroTcs
«azpecammy».

Henonyctumo BKIII0YaTh B CBOIO pabOTY BBIIEPKKHU U3 pabOT JPYruxX aBTOpoB 0e3
yKa3aHUs Ha 3TO, MepecKa3bIBaTh UyKyH paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKUA K HeH,
UCIIOJIb30BAaTh Uy)XHE€ HAen 0e3 yKa3zaHus [EPBOMCTOYHUKOB (3TO Kacaercsi U
uHpopmanmy, HaiinenHo B HMurepuere). Bce cnmyuam miarmara JOJDKHBI  OBITH
HCKJIFOUEHBI.

Cnucok HCHOJIb30BAHHOM JIMTEPATYPhl JOJDKEH BKJIOYAaTh BCE MCTOYHUKU
uHpopMaIMK, H3y4YEHHBIE W TPOpPAOOTaHHBIE CTYIEHTOM B IPOLECCE BBIMOIHEHUS
paboThl, W JODKeH ObITh cocTaBieH B coorBercTBuu ¢ ['OCT P. 7.0.5-2008
«bubmorpaduueckas ccbuika. O61Me TpeOOBAHMS U TIPABUIIAY.
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Tpebosanus k Hanucanuio peghepama

Pedepar mo nmaHHOMy Kypcy SBISieTCS OJHMM M3 METOJOB OpraHU3aluH
CaMOCTOSTEIbHOU PabOTHI.

Tembl pedeparoB SBIAIOTCS JONOJHUTEIBHBIM MATEPUAIOM JUISl HW3y4YEHUs
JTAaHHOW MUCHUIUIMHBL. Pedepart orieHuBaeTcsi B 0OJIMH OaJlT B OLIEHKE UTOTO HK3aMeHa

Pedepar pomkeHn ObITh TOJATOTOBIEH COMJIACHO TeME, MPEII0KEHHOM
npenojaaBateneM. JlomyckaeTcsi camMoOCTOATENbHBIA BBIOOpP TeMbl pedepaTa, HO IO
COTJIACOBAHHUIO C MPEIO/IaBaTEIIEM.

s nHanucanus pedepata CTYIEHT CaMOCTOSTENBHO TMOAOUPAET HUCTOYHUKU
uH(pOpMaLIMK 10 BBIOpaHHOHN Teme (JiuTepaTypa ydeOHasi, nepuoanueckas u Muatepuer-
pecypcbl)

O6beMm pedepara — He meree 10 crpanui popmata A 4.

Pedepar momken umerb (TUTYIBHBIM JUCT, COJEp)KaHUE, TEKCT JODKEH OBITh
pa30uT Ha pa3/iesbl, COrJIACHO COJAEPKAaHUIO, 3aKII0UEHHUE, CIIMCOK JINTEPaTyphl HE MEHEE
5 UICTOYHUKOB)

O6cyxnaenne TeM pedepaToB MPOBOAUTCS Ha TE€X MPAKTUUYECKUX 3aHATHUSX, IO
KOTOpPBIM OHU paclpeesieHbl. DTO sABJseTcss 00g3aTeNIbHbIM TpeboBaHueM. B ciydae He
npeAcTaBieHus pedepara cCOraacHO YCTAaHOBIEHHOMY Tpaduky (0e3 yBaKUTEIbHOM
MPUYMHBI), yUaluiicss o0s3aH MOATOTOBUTH HOBBIN pedepar.

Nudopmanus o pedepary He nomkHa mpeBbimaTh 10 munyT. BhlcTymaromimii
JOJIKEH MOJATrOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa 11l KOHCIIEKTUPOBAHMSL.

Cnaua pedeparta npemnoaaBaresnto 00si3aTeNbHa.

7.0HEHOYHBIE CPEJACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1 IlacnopT ¢oHAA OLIEHOYHBIX CPEACTB

Ne HauMeHoBaHME OLIECHOYHOT'0
KonTposupyembie pa3aeiibl (TeMbI) JUCHUNIUHbI
n/n cpeacTsa
Pedepar
1 MexaHuka ep

KonTtponsHas pabora

Kontponsnas pabora

2 MonexynsipHas gpu3uka ¥ TepMOJUHAMUKA o
YAp ¢ pMOa YcTHBIN onpoc
VYeTHbll onpoc
3 DJIeKTPOIUHAMHUKA
KonTtponsnas pabora
TectupoBanue
4 CrtpoeHne aToMa 1 KBAaHTOBAs (pH3UKa
Pedepar
. VYeTHbIN onpoc
5 Opomonusa Bceenennoit p
Pedepar

7.2 Kputepum olleHKH Pe3yJIbTAaTOB 00y4eHHs

Kontponr # oOlleHKa pe3yabTaTOB  OCBOEHUSA  YYCOHOM  JTUCIMIUIMHBI
OCYIIECTBIISIETCST TIPETMOJIaBaTeNieM B TIPOIECCE TMPOBEACHHS TMPAKTUUECKUX padoT,
TECTUPOBAHUS, COOECEIOBAaHUS 10 PE3YJIbTaTaM BBITIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaKKe PEIICHHS 3a/Jad, COCTaBIICHHs pabouyux TaOJMIl U TMOATOTOBKH COOOIICHHH K
YpOKy. 3HaHUS CTYJIEHTOB Ha MPAKTUYECKUX 3aHSATUSAX OLEHUBAIOTCS OTMETKAMHU
COTIUYHOY, «XOPOILO0Y», «yIOBIECTBOPUTEIBLHO» U «HEYAOBIECTBOPUTEIILHOY.

YceTHBIA OMPOC. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pPacCKa3, BKIOYAIOUIUN
TEOPETUYECKME MaTepHalibl U MIPUMEPBI UX NPUMEHEHHUA. Y IOBJIETBOPUTEIbHAS OLICHKA
CTaBUTCSI, €CJIM CTYACHT JIEMOHCTPUPYET HEMTYOOKHE TEOPETUUECKUE 3HAHUS, IPOSIBIISET
cmabo cpopMUPOBAHHBIC HABBIKM aHAIM3a SIBICHUH W TIPOIECCOB, HEIOCTATOYHOE
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YMEHHE JIeJaTh apryMEHTHPOBAHHbBIE BBIBOJBI M MPUBOAUTH IPUMEPHI, MOKA3bIBAET HE
JIOCTaTOYHO  CBOOOAHOE  BIAJCHHE MOHOJIOTMYECKOW peublo, TEPMHUHOJIOTHEH,
JIOTUYHOCTBIO U TIOCJIEI0BATENbHOCTBIO M3JI0KEHUS, JENIaeT OIMMNOKH, KOTOPHIE MOKET
UCIIPABUTH TOJBKO MPU KOPPEKIMH MIPENOIaBATEIEM.

Pedepar. [IpoaykT caMOCTOSTENIBHOM pabOTHI CTYACHTA, MPEACTABISIONINN COO0M
KpPaTKO€ HW3JIOKEHHWE B NMHCHbMEHHOM BHJIE IMOJYYEHHBIX PE3YyJIbTAaTOB TEOPETUUECKOIO
aHaju3a oOIpeJereHHON Hay4yHoM (yueOHO-UCCIe0BaTeNbCKONM) TEMbI, TAE€ aBTOP
pPacKpbIBaeT CyTh HCCIEAYEeMOM MpOoOJIeMbl, MPUBOIUT pa3IUYHbIE TOYKUA 3pEHUS, a
TakkKe COOCTBEHHBbIE B3IJIsABI Ha Hee. Pedepar oleHMBaeTCs MO KOJUYECTBY
IPHUBJICYEHHBIX HCTOYHUKOB, INIyOMHE aHaiu3a MpoOJeMbl, KauecTBE OOOCHOBaHUS
aBTOPCKOM MO3ULUH, ITTyOMHE PaCKpPBITHS TEMBIL. Y TOBJIETBOPUTEIbHAS OLICHKA CTABUTCS,
€ClIi TeMa OCBEIICHA JIUIIb YaCTHYHO, JOMYIICHbI (PaKTUYECKHUE OLUTUOKU B COACPKAHUU
pedepara, WIM UMEIOTCA CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHMHA K
pedeprpoBaHUIO, WM HETIOIHbIE OTBETHI Ha IONOJHUTEIbHBIE BOIPOCHI.

Tecr. Cucrema CTaHIApPTU3UPOBAHHBIX 3a/1aHU, MO3BOJISIOIIAS
aBTOMATHU3UPOBATH MPOIENAYPY M3MEpPEHHUs YPOBHsI 3HAHUW W yMEHUH 00ydaromierocs.
TecT oneHuBaeTCs MO KOJMYECTBY MPaBUIIbHBIX OTBETOB (He MeHee 50%.).

IIpakTnueckas padora. IIpakTrueckass paboTa — 3TO OCOOBIM BUJ AESATEIBHOCTH
oOydaroIierocsi, 4YTO TMOAPa3yMEBAeT BBHIMIOJIHEHUS pa3HOIUIAHOBBIX 3aJaHUM, HE
CBSI3aHHBIX C 00pabOTKON TEOPETUUECKOro MaTepuana. Bo Bpems BBINIOJHEHUS CTYICHTY
HE0OXO0JIMMO UCIOJB30BATh paHEE MOJyUYEeHHbIE TeopeTHuecKue 3HaHus. [lonoxurenpHas
OIICHKA CTaBUTCS, €CJIM BBITIOJHEHBI BCE 3aJaHMsI IPAKTHUECKON pabOoThI C 3aMEUaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMHU.

JlabopaTopHas pabora. JlabopaTopHas paboTta — 3TO 0COOBIM BUJI IESITEIBHOCTH
oOy4aroIerocsi, 4ro MOJAPAa3yMEBAaeT BBHIMOJHEHUS MPAKTUYECKUX Pa3HOMIAHOBBIX
3aJJaHuM, CBSI3aHHBIX C IPUMEHEHHEM TEOPETUYECKOTO MaTepuanta K KOHKPETHOMY
3ajanuio. I1ogoXKuTenpbHas OILIEHKAa CTaBUTCS, €CIIHM BBIMOJIHEHbI 0OJIbIIAs YacTh 3aJaHul
nabopaTopHoi paboThl € 3aMEYaHHUSIMHU; CTYACHT OTBETUJ Ha YacTh KOHTPOJIbHBIX
BOIIPOCOB C 3aMEYAHUSMM.

KoutposabHas paGora. KouTponmpHass pabora — 9TO BUJI JCSATEIBHOCTH
oOy4aroIerocsi, 4YTO IMOAPAa3yMEBAE€T KOMIUIEKCHYIO MPOBEPKY TEOPETHUECKOIrO
MaTepuaja M yMEHHE MPUMEHSATh TMOJy4YeHHble 3HAaHUA TPU pPELIEHUH 3aj]ad.
[TonoxxkutenpHasi OLEHKAa CTaBUTCS, eciu BblosHeHO 60% 3amaHuii KOHTPOIBHOU
paboTHl.

OneHka «OTJIIMYHO» BBICTABJISETCS, KOrJa OOyyaroluecsi MOKa3bIBaeT TyOoKoe
BCECTOpPOHHEE 3HAHUE pas3zesia JUCIHUIUIMHBI, O005S3aTeIbHOM M JOMOJHUTEIbHON
JUTEPATypbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHuall, MOXKET
IPUMEHSTh 3HAHUS JJIs aHAIN3a KOHKPETHBIX CUTYalUH.

OneHka «XOpOIIO» CTAaBUTCS TMpPH TBEPABIX 3HAHUSAX pas3fena JUCIUIUIMHEI,
00s3aTeNIbHON  JIMTEpaTypbl, 3HAKOMCTBE C  JIONOJIHUTEIBHOW  JIMTEPATYpPOH,
apryMEHTHUPOBAaHHOM H3JI0’)KEHUU MaTepuala, YMEHUU NPUMEHUTh 3HAHUS JUIS aHaIU3a
KOHKPETHBIX CUTYalUH.

OneHKa «yI0BIETBOPUTEIBHO» CTABUTCS, KOTJIa CTYAEHT B OCHOBHOM 3HAET pa3ell
JUCLUIUIMHBI, MOXET MPAaKTUYECKH IPUMEHUTH CBOU 3HAHUSI.

OneHka «HeyI0BIETBOPUTENBHO» CTABUTCS, KOI/Ia CTYAEHT HE OCBOUJI OCHOBHOI'O
coJiep KaHMsl MpeaMeTa U ¢abo 3HaeT u3ydaeMblid pa3zell JUCIUILIUHBIL.
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7.3 OueHoYHbIE CPeCTBA /IJIsl MPOBeAeHHs TeKYIeil aTTecTalun

Texkylmuii KOHTPOJIb IPOBOAUTCS B popMe:
-MHAUBUAYAJIbHBIA YCTHBIN OIPOC

-IMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUYECKOMY MaTEpHay
-npakTUyeckas (JaboparopHas) padboTa
-3amuTa pedepara
-3aI1IMTA BBIIOJHEHHOTO 3aJaHMsl,

. JInunele Ipumepbt
®opma Hpakrnyeckuii
B — 3Hanusa YMmenust ONBIT (BaNCHHE) KayecTBa OLICHOYHBIX
CTY/IeHTa CpelcTB
VYcerHbii Kontposs 3HaHui Ornenka ymeHust | OneHka HaBeIKOB | OlieHKa KontpombHble
(MMCBMEHHBIH) | MO ONpEeNeNIeHHBIM | Pa3iINyaTh paboThl ¢ CIIOCOOHOCTH BOIIPOCHI 110
orpoc no | mpobieMam KOHKpETHBIE JUTEPaTypHBIMU OTIEPATUBHO U TeMaM
TeMaM MOHATHUS HUCTOYHUKAMHU Ka4eCTBEHHO IIpUIararTcs
OTBEYaTh Ha
MIOCTaBJICHHbBIE
BOIIPOCHI
Pedeparsr Kontpons 3naHuit Ouenka ymenust | Onenka HaBbIKOB | OLeHKa Tembl
TI0 ONPE/ICJICHHBIM | Pa3IN4aTh paboThI ¢ CIOCOOHOCTH K | pedepaTos
npobiiemam KOHKPETHBIC JIUTEPATYPHBIMH CaMOCTOATENbH | IPUIAraroTcs
MOHATHSA HUCTOYHHKAMHU oii pabore n
aHAIN3Y
JIUTEpaTypHBIX
HCTOYHUKOB
IIpaxktnyeckne | CMBICT TOHSATHIA: OrnuchIBaTs U Hasbixamu: Orenka Tewmsl paboT
(;1aGopaTopHBl | €CTECTBEHHOHAYYHO | OOBSCHSTH OTIMCaHUS U CIOCOOHOCTH MIPIJIATAI0TCSI
€) paboTHI € IBJICHNE, TMII0TEe3a, | €CTECTBEHHOHAYY | OOBSICHEHUS OTIEPATUBHO U
3aKOH, TEOPHS, HBIC SIBICHUS 1 €CTECTBCHHOHAyYH | KaueCTBEHHO
BEILIECTBO, CBOJCTBA TeJI: BIX SIBJICHUI U pelarts
B3aUMO/ICHCTBHE, JIBIDKEHHUE CBOWCTB Tel: TIOCTaBIICHHBIC
NEKTPOMATHUTHOE | HEOSCHBIX TEN M | JBIDKCHHUE Ha
TI0JIe, BOJIHA, (JOTOH, | MCKYCCTBEHHBIX | HEOECHBIX TeN U MIPAKTHYECKHUX U
aToM, aTOMHOE SI7IpO, | CITyTHHUKOB HCKYCCTBEHHBIX 71a00PaTOPHBIX
WOHH3UPYIOLIHE 3emiy; CBOWCTBA | CITyTHHMKOB 3eMii; | paborax 3a1adu
W3IIydeHus], IUIaHeTa, | Ta3o0B, CBOHCTBA T'a30B, n

3Be371a, TAJIAKTHKA,
Bceenennas;

CMBICTT
C€CTCCTBCHHOHAYYHbBI
X 3aKOHOB
KJIaCCUYECKOM
MEXaHHUKH,
BCEMHPHOTO
TSATOTCHUS,
COXpPaHCHUS SHEPTUH
UMITYJIbCa U
JNEKTPUIECKOTO
3apsza,
TEPMOIAUHAMMKH,
3JIEKTPOMArHUTHOMN
WHIYKIHH,
(dororddexra; BIaz
POCCHICKUX U
3apyOeKHBIX
YUYCHBIX, OKa3aBIIIHAX
HauOoJIbIICe

JKHJIKOCTEN U
TBEPJIBIX TEIT,
ANEKTPOMArHUTH
VIO UHIYKITHIO,
pacnpocTpaHeHH
e
3NEKTPOMArHUTH
BIX BOJIH;
BOJIHOBBIC
CBOJICTBA CBETA;
U3ITy4eHUe U
TIOTJIOIICHUE
CBETA aTOMOM;
doroaddex;
OOBACHATH
3aBUCHUMOCTD
CBOWCTB
BEILIECTB OT UX
cocTaBa U
CTpOEHUS
KPUCTAJITNYECK

JKMJIKOCTEN U
TBEP/IBIX TEIT,
ANEKTPOMATHUTHY
10 MHAYKIIUIO,
pacnpocTpaHeHue
ANEKTPOMATHUTHBI
X BOJIH; BOJTHOBEIE
CBOJCTBA CBETA;
U3ITy4eHUe U
IIOTJIONICHYE CBETa
aToOMOM,;
doTorddexr.
OOBbsIcCHEHUS
3aBUCHMOCTU
CBOICTB BEIECTB
OT X COCTaBa U
CTpOCHUS
KPUCTAITUYECKUX
pELIEeTOK.
OTJIMYMS TUITOTE3BI
OT HayYHbIX

apryMeHTHpOBa
Tb PE3YyJIbTaThI
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BJIMSTHUE Ha
pazBuTHE QH3HKI

HX PEUICTOK.
Ot1nnyarth
TUIIOTE3E] OT

TEOpHil.
Jlenatsb BRIBOMIBI HA
OCHOBE

HAy9IHBIX TEOPHH. | IKCIEPUMEHTAIBH
Jlenats BBIBOABI | BIX IaHHBIX.
Ha OCHOBE Ymenue
SKCIEePUMEHTATb | TMPHBOAWTH
HBIX IAaHHBIX. MPUMEPBI,
[puBoauTH MOKa3bIBAIOLINE,
TPUMEPEI, YTO: HAOJFOICHUS
MOKA3bIBAIOLINE, | U IKCIIEPUMEHT
YTO: SIBJISIFOTCS. OCHOBOM
HaOJIOICHUS U JUTSL BBIIBHKEHUS
SKCIIEPUMEHT TUIIOTE3 U TEOPUid,
SIBIISTFOTCS TIO3BOJISTFOT
OCHOBOH I TIPOBEPUTH
BBIIBIDKCHIIS HCTHHHOCTB
THIIOTE3 U TCOPETHIECKUX
TEOpuil, BBIBOJIOB
TO3BOJISIIOT
MPOBEPHUTH
WCTUHHOCTh
TEOPETUIECKUX
BBIBOJIOB
TectupoBanue | Konrpons 3HaHUI Ornenka ymeHust | OneHka HaBeIKOB | OleHka Bompocst
TI0 OTIPENICICHHBIM | Pa3lyaTh JIOTHYECKOTO CIOCOOHOCTH MIPHJIATA0TCA
npobiaeMam KOHKpETHBIE aHamm3a u OTIEPAaTUBHO U
TIOHATHS CHHTE3a IIpU Ka4yecTBEHHO
COIIOCTaBJICHUN 0TBEYATh HA
KOHKPETHBIX MTOCTaBJICHHBIC
TIOHATHI BOTIPOCHI
KouTponbHas Koutpons 3nanuit Ouenka ymenust | OneHKa HaBBIKOB OrueHka 3aganus
pabora mo TemMe (paszeny) | pasiauyaTh JIOTUYECKOTO CIOCOOHOCTH MIPUIIATA0TCSI
KOHKpETHBIE aHanu3a u OTIEPAaTUBHO U
TTOHSITHS CUHTE3a TpU KauyeCTBEHHO
COTIOCTaBJICHUU OTBeYaTh Ha
KOHKPETHBIX MOCTaBIICHHBIE
HNOHSTUH BOIIPOCHI

IIpumepHbIe TeCcTOBBIE 3aIaHUS
1. ITporiecchl, KOTOPBIE XaPAKTEPUIYIOTCS OMPEAEIEHHON MMOBTOPSIEMOCTHIO BO BPEMEHH

1. BomHa

2. TiepeMelleHue
3. kouebaHus
4. UMIyNbC

2. Benuuuna A B ypaBHenun S = ACOS(@t +¢,)

1. ammuryna
2. yacToTa
3. mepeMelieHue

4. nuKIn4eckas 4acToTa

3. Benuuuna @ B ypapHenuu S = Acos(@t+g,)

el N =

aMILTATYy1a
4acToTa

nepeMeIeHne
UKJINYECKast 9acToTa
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I[IpumepHbIe BONPOCHI 1JI1 KOHTPOJISAA CAMOCTOSITEILHOMH PadoThI

1 . Metposorus B npogeccuun
2 ®usuka B npodeccuu (3HaueHue GU3NKU NpU OCBOCHUH MPOPeECCHr)

3. IlorpemHoctu U3MEepeHU M

4. CKOpOCTH B IPUPOJIC U TEXHUKE.
5. Namneo INanuielr — OCHOBATEb TOYHOTO €CTCCTBO3HAHMS
6. 3HaueHue OTKpbITU ["anumnes
7. Ucaak Hpl0TOH — co3aaTenb KIacCHYecKol Pu3nku
8. Cuibl B IpUPOJE U TEXHUKE

9.YnbpTpa3ByK U €ro UCNOJb30BAHUE B MEAULIUHE U TEXHUKE

IO.Pa,Z[I/IoaKTI/IBHI)IC HU3JIYYCHHUSA U UX BO3JICHICTBHE HA KUBBIC OpraHu3MbI

7.4. OueHOYHBbIE CPEICTB AJIsl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALNH

N JInuHble IIpumepsl
®opma IIpakTnyeckui
P p— 3HaHus Ymenus ONBIT (BAAETD) KaYyecTBa OLIEHOYHBIX
CTY/IeHTa CpelcTB
Huddepennu | Konrtposs Ornenka ymeHust | OlueHka HAaBBIKOB Orenka Bompocst
pOBaHHBIN 3HaHMs 0A30BBIX | MOHUMATh JIOTHYECKOT0 CIIOCOOHOCTH IIpUIararTcs
3a4er MIOJIOKEHUH B CHeNHaTbHYIO COIIOCTaBIEHUS U TPaMOTHO U
obmactn TEPMHUHOJIOTHIO XapaKTePUCTUKU YETKO W3/1araTh
€CTECTBO3HAHMS 00BEKTOB MaTepua
OueHka yMeHHst O1ieHKa HaBBIKOB OrueHka 3agaun
pelnIaTh TUIIOBBIE | JIOTHYECKOTO CIIOCOOHOCTH MPUIIATaloTCs
3a7a4d B MBIIIICHUS TIPA TPaMOTHO U
obnactn pelLIeHn] 33134 B YETKO M3J1araTh
npodeccnonansH | obmactu XOJI peIeHUs
Ol IesiTeNbHOCTH | pO(eCCHOHATIbHOM | 3a1a4 B 00JacTH
JeSTeIbHOCTH npodeccronans
HOMU
JeSITeTbHOCTH U
apryMeHTHpOBa
Tb PE3yJIbTaThI

7.4.1 IlpumepHble BONPOCHI /IS NMPOBeJeHUS MPOMEKYTOUYHON ATTeCTALMHU
(nud. 3a4er)
1. Mexannueckoe aBmxkeHHe. MaTepuanbHas Touka. Teno orcuera.
2. Tpaexropus. [Iyts. [lepememienne. CKOpOCTb.

3. PaBHOyCckOpeHHOE TpPSIMOJUHENHOE JBUKEHUE.

NPSIMOJIUHEHHOE JIBUKEHUE.
4. CobomHOe majieHue Tel. Y CKOpeHne CBOOOHOrO majieHus. Biusane yckopeHuit Ha
YKUBBIE OPTaHU3MBI.

Yckopenue.

Pasuozamemiennoe

PaBHOMepHOG ABVIKCHUEC 110 OKPYXXHOCTHU MU €TI0 XapaKTCPUCTHUKH. HGpI/IOJI.

©o~N O

YrnoBas ckopocTk. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.
OTHOCUTEIBLHOCTh MEXaHUUYECKOTO BMKEeHUs. ClI0KEHUE CKOPOCTEH.
[Tpuniun nnepuuu. 3akonsl HeroToHa.

JIBr>keHue Tea noj JeMcTBUEM HECKOJIbKUX cuil. Cl10)KE€HHUE BEKTOPOB.

10 Wmnynbce Tena. 3aMKHyTasi cucTeMa. 3aKOH COXPaHEHUs UMITYJIbCa.
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11. bpoynosckoe nmxenue. Auddysus. Anuddysus B xuBoit mpupose.

12. Pa3meps! 1 Macchl MoJieKyn u aToMoB. [locTostnHast ABoraapo. VMneanbHslif ras.

13. Tepmoaunamuueckue mapametpsl. JlaBnenue rasa. JlaBinenne armocgepsl.

14. Temneparypa. Tepmoaunamudeckas mkana KenbBuna.

15. Temneparypnas mkana lenbcuss MeIUITMHCKUI TEPMOMETP.

16. BoasHoit map B armocdepe. AOGCONMIOTHAS U OTHOCUTEIbHAS BIIAXXHOCTHh BO3/yXa.
Touxka pocsl.

17.TlpuGopsl Ass  oOmpenesieHus BIAXHOCTH BO3AyXa. [ UrHMeHMYecKoe 3HadYeHHe
BJIQYKHOCTH BO311yXa.

18. XapakTepucTruKa >KHIKOTO COCTOSIHHS BEIIECTBA. b KHII MOPSIOK.

19. CmaunBanue. Kanwmnspaocts. Kanumnspasie sBieHus B ObITY, IPUPOJIE, OPTaHU3ME
YeJI0BeKa.

20. Kpucramumueckue u amopdusie Tena. Kpucrammorpadus.

7.4.2. IlpuMepHbIe IK3aMeHAUMOHHbIE 32/1a4M HA dK3aMeH/Iu( 3a4yer

1) KakoBa ecTKOCTh NPYXHUHBI, €CJIA Ipy3 Maccoil 10 Kr pacTAruBaeT NpyXUHY
Ha 10 cm.

1000H/m

2) Kakoif rpy3 HYXKHO MOABECHTHh K THpyxkuHe kEctkocthio 1000H/M, 4TOOBI
pacTssHyTh €€ Ha 20 cM.

3) I'py3 maccoii 3 kr pacTsaruBaeT NMpyXuHYy Ha 5 cM. Kakum goikeH ObITh Tpy3,
KOTOPBIN PacTSHET MPYKUHY Ha §CM.
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8 JONNOJIHUTEJBHOE OBECIIEYEHUE JUCHUIIJIMHbI

Ipniaoxenune 1. KpaTrkuii KOHCHEKT JeKIMUOHHBIX 3aHATHH
Jleknusi «OCHOBHBIE M0JIOKEHHS MOJIEKYJ/JISIPHO-KHHETHYECKOH TeOpUum»

ATOMHCTHYECKHE YYEHMS O CTPOECHUHM BELIECTB 3apOJWINCh B IIEPHUOJ paciBeTa
KynbTypsl B Kurae, Mnaun, 'perun, Pume. JIpeBnerpeueckue ¢uinocopsl AHakcarop u
JIEMOKpHUT YYMJIM, YTO BCE BEILIECTBA COCTOAT M3 MAaJEHBKUX HEJEIUMBIX YacTUL -
aTOMOB.

M3BeCTHO, 4YTO BCE BEIIECTBA COCTOAT M3 aTOMOB, MOJIEKYJ, KOTOPBIE HMEIOT
onpezesneHnyo mMaccy. M3 OpoyHOBCKOro JIBHMKEHHUS CIEAYET, YTO YacCTHIIbl - aTOMBI,
MOJIEKYJIbl HaXOJATCS B HENPEPHIBHOM XAOTUYECKOM JBMKEHHMU. OmnucaTh JBHKEHUE
YAaCTHIl C NOMOULIBI0 3aKOHOB MEXAaHUKHM HE yIajoch. BBUIO CO34aHO HOBYIO TEOPHIO,
KOTOpasi Ha3bIBAa€TCs MOJIEKYJISIPHO-KMHETHUECKONH TEOpUEH, B OCHOBE KOTOPOH JIEKHUT
TpH 00ILIKE MOJIOKEHUS], & UMEHHO:

1. JIro0oe BelecTBO COCTOUT U3 MENbYalIINX YACTUIL - aTOMOB MJIM MOJIEKYIL.

2. ATOMBI U MOJIEKYJIbI HAXOSATCS B HEIPEPHIBHOM XaOTUYECKOM (TETJIOBOM) TBUKEHUH.
3. Mexny aroMamu (MOJEKYyJaMH) CYIIECTBYIOT CHJIbI B3aUMOJCHCTBUS, KOTOPHIC
3aBUCAT OT pPACCTOSHUS MEXKIYy HHMMH M MOTYT OBITh CHJIaMU MPUTSDKEHUS U
OTTaJIKUBAHMS.

2. OnprTel 060ocHOBaHusI MKT

Huddy3ueit Ha3pIBAIOT SIBJIEHHE, IPU KOTOPOM BEILIECTBA CaMH COOOW CMEIINBAIOTCS
npyr ¢ gpyrom. Cawmblii mpocroil mpumep aud¢y3sun B rasax - 3T0 OBICTpoe
pacipoCTpaHEHUE 3alaxoB, JaXe B CIIOKOMHOM BO3[yXe: apomaT AYXOB YK€ uepe3
HECKOJIbKO MUHYT OIIYIIAeTCs 1Mo Bceil komHaTte. Juddy3uro B razax MoxxHO HaOIOAaTh
TaK)K€ BO BpeMsl ONbITa ¢ napoi Opoma. [l 3TOro B CTEKJISIHHBIN LUUIUHAP BhICOTON 50
CM BJIMBAIOT HECKOJIBKO Karlelb OpoMa M cpa3y K€ 3aKpbhIBAIOT LMJIMHJIP CTEKISHHOU
IUTACTUHKOW, 4YTOOBI yaymiamomas mnapa OpoMa He BBIXOAWIA Hapyxky. Bo Bpems
ucrapeHue Opoma ero mapa J0BOJBHO ObICTpO IUPGYHAUPYET BBEPX, YTO XOPOIIO
BUJHO U3 IIOCTENIEHHOIO OKpacka BO3JyXa B LWIMHAPE B KOPUYHEBBIM IIBET.
CMmemvBaHue ra3oB B JJaHHOM cliyyae HE MOKET OBITh OCYIIECTBICHO CHJION TSKECTH,
MOCKOJIbKY TIJIOTHOCTh MAapoB Opoma 3HAYMTENbHO OOJbIlIEe IUIOTHOCTH BO3JyXa. JTO
SIBJICHUE JIETKO OOBSICHSETCSI HA OCHOBE MOJIEKYJIIPHO-KHUHETUYECKON TEOPHH: MOJIEKYJIbI
000uX ra3oB, JBUIasCh HEYNOPSJOUYEHHO M CTAJKUBAACh JPYr C JAPYroMm, MonajarT B
IPOMEXYTKH MEXKIY COCETHUMHU MOJIEKYJIAMH, YTO MPUBOAUT K IPOHUKHOBEHUS OJTHOTO
raza B JIpyroil W, cjaeAoBaTeIbHO, MOCTENEHHOTO BO3HMKHOBEHHS OJAHOPOJHON CMecH
ra3os.

CBapuM cTosIOBYIO CBeKiIy W KapTodenb. Oumctum 1 cBexkny u 1 kaprodenumny,
pa3pezaeM U TOJOBHUHKM COEIUHUM Ha HekoTtopoe Bpems (2 wmwuH.). Ilocme wux
pa3beIMHEHUS] YBUIUM, YTO B TOM MECTE, IJie KapTolIka Obljla B KOHTAaKTE CO CBEKJIOMH,
OHa CTaJla KPACHOM.

BosznukaeTr Bompoc: kak MOXHO OOBSICHUTH I (y3uio B TBEpABIX TENax IBUKECHUEM
MOJIEKYJI, €CITd B HUX YACTHUIBI TOJBKO KOJIEOIIOTCS BOKPYT MOJIOKEHHUS paBHOBECHS?
Hano mMers B BHJy, YTO YacTHUIbl TBEPABIX TEJ M3pEAKa NOKUAAIOT CBOM MECTa U
nepexonar Ha Jpyrue. BoT 3TH  «CTpaHCTBYIOIIKME» MOJEKYJIbl WM aTOMBI
npenonpenessitor 1updy3uro B TBEPABIX TeIax.

Baxnbiii pazHoBUIHOCTh 1U((dy3uss - B3aUMHOE NPOHUKHOBEHHE BEIIECTB uepes3
HOPUCTBIE MEPETOPOAKMA - IMOJYYHJ Ha3BaHME OCMOC. PaccMOTpUM Takoil OIBIT.
CoenuHuM naTpyOOK MOPUCTON c€OCyla PE3MHOBOM TPYOKOMl C KOJEHOM BOJSHOIO
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ma"HoMeTpa. [lomecTuM 3Ty moCyAWHY MO CTakaH, 3alOJHEHHBIN
BojloposioM oT mpubopa Kinma. MaHoMeTp MOKaXeT yBeIHMUEHHUE
naBiaeHust B cocyne. OObsCHSETCS 3TO TeM, 4YTO MOJIEKYJbl
BOJIOPO/Ia, KOTOPHIE UMEIOT MEHBIIIYI0 MacCy U JBIKYTCS ObICTpee,
4eM MOJIEKYJIbl KHUCIOpOoJa U a30Ta, BXOMALIMX B COCTAaB BO31yXa,
IPOXOJAAT CKBO3b IOPHI B COCYH OBICTpEE, YEM MOJIEKYJbI KUCIOPOAA U a30Ta U3 3TOTO
cocyna B crakaH. Ecim mpuHATH cTakaH C BOJOPOJIOM, TO JABJICHHE B COCYE
YMEHbIIAeTCcsd - BOAOPOJ BBIXOJUT uepe3 MOphl M3 cocylna ObICTpee, 4eM B HEro
IPOHUKAET BO3YX.

Hudpdy3uro KUIKOCTEH dYepe3 MOPUCTYI0 NEPEropojKYy MOXKHO HaOmooaaTh C
MIOMOIIIBIO TAKOTO MPOCTOTO OMBITA. 3aKPOEM HMIMPOKOE OTBEPCTHUE BOPOHKH HEIUIO(haHOM
WIN TIepraMeHTOM, HAIlOJHUM €€ PacTBOPOM MEIHOr0 KyIopoca M OIMYCTHM B COCYJ C
BOJI0M. Uepe3 HEKOTOpoe BpeMsl YBUIUM, YTO YPOBEHb pacTBOpa B BOPOHKE MOBBICHIICS.
Hrak, Boga nudysaupyer B pacTBOp MEIHOTO Kymopoca ObICTpee, YeM PacTBOP B BOIY.
[TosiBeHue romy0oBaTOro okpaca BOBI B COCYJI€ CBHJIETEIBCTBYET O TOM, YTO MEIHBIN
KYIHOpPOC TaK K€, XOT U MeJICHHO, TU(YHIUPYET B BOLY.

SABnenne nupdy3un nMeer ype3BbIYAHO pa3zHOOOpa3Hble 00JACTH MPAKTHUECKOIO
npumMenenHwust. [Ipexae Bcero - 3To cBapka U Maiika MaTepHajIoB: STH MPOIECCHl OCHOBAHBI
Ha 1M} Py3un cBapuBaEMbIX METAJUIOB UM OCHOBHOI'O MeTajia U nmpumnos. B mocneanue
rofbl pa3paboOTaHO W BHEAPEHO B IPOU3BOJCTBO METON AU(PPY3MOHHOW CBapKu B
Bakyyme. s STOro cBapuBacMble JeTald MOMEHIAI0T B BaKyyMHYIO KaMmepy H
HarpeBaroT J0 TeMIepaTypsl, IPH KOTOPO# mpouecc Audpdy3un B MeTauIax IPOUCXOAUT
JOCTATOYHO HMHTEHCHBHO. 3aTeM JeTald MPHKUMAIOT APYr K APYTY U BbIIEP)KHUBAIOT
ompeneseHHoe BpeMs. [IpeuMyIecTBo 3TOro MeTo/a 3aKII0YaeTcsi B TOM, YTO OH JaeT
BO3MOYKHOCTh CBapWBaTh MaTepHaibl, KOTOPHIE JAPYTUMH METOJAaMU HEBO3MOXKHO
COEMHMUTDH (CTallb C YYI'YHOM, AJTIOMHHHUEM, BOJIb()pamoM, cepedpo H3 HeprKaBerolien
cranu). Huddy3uss MUpoOKO MPUMEHAETCS B METAJUIYpTrHH, B YacCTHOCTH BO BpeMs
TIOBEPXHOCTHOH TEPMOXUMHUYECKON 00paOOTKM METAJUIOB U CIJIABOB C IS0 H3MEHEHUS
MEXaHUYECKHX CBOMCTB MX MOBEPXHOCTHOIO ciiosl. Tak, Al MOBBIIEHUS CPOKA CITYKOBI
MallliH, paboTaloMKX B YCJIOBUSX OOJBIIMX HArpy30K, CTAJIbHBIC JETAJIN MOJABEPraroT
A30THPOBAHMUIO - HACBIIICHHSI TIOBEPXHOCTHU CTAJIM a30TOM. [ OTOBBIE JIeTany HAarpeBaioT B
ammuaka 10 temrepatypsl 500-700 °C. YaydieHue CBOMCTB MaTepHalIOB JIOCTUTAETCS
CXO0KMMH C MPOIECCAMH a30TUPOBAHMS - IIEMEHTAIMel (MOBEPXHOCTHBIM HACHIIICHUEM
CTaNbHBIX M3CTUN YIJIepoaOoM) W IMAHMPOBAHHEM (OJHOBPEMEHHBIM HACHIIICHUEM
MOBEPXHOCTH JICTAIN YTIIEPOJOM U a30ToM). He MeHee BaKHOE MPUMEHCHUE SIBJICHUSI
muddy3un U B APYTUX OTpaACiAxX nmpousBocTBa. Hampumep, Ha audy3un ocHOBBIBaeTCS
U3BSATHS HA CaxapoOBAapeHHBIX 3aBOJAX caxapa C HAape3aHHOW CBEKOJBHOM CTPYKKH.
CTpyXKa MPOMBIBaeTCS BOAOW HIIM CaxapHBIM PacTBOPOM MaJIOW KOHIEHTPAIUH, U TIPU
TOM MOJIEKYJIBI caxapa IUPpPyHIUPYIOT U3 CTPYKKH B pacTtBop. fABieHue auddysun
KHUJIKOCTeH KMMeeT OONbIIOe 3HAYCHHE B JKU3HU JKMBOTHBIX M PACTCHUH, MOCKOJIBKY
o0ecrieunBaeT BCachIBAaHUE BOJIbI M ITUTATEIbHBIX BEIIECTB KOPHAMHU PACTEHUH, YCBOCHUE
UM U yAaJeHHEe OTXOJOB M3 KIIETOK PACTEHUH W KUBOTHBIX. TakK K€ MPOUCXOIMT
g dy3ust B TKAHAX YeJI0BeKa U )KMBOTHOTO. B nerkux, Hanpumep, 6marogaps auddys3un
KHACIOPOA M3 BO3AyXa I[IOCTYMaeT B KPOBb CKBO3b CTEHKH albBEOJ, a 3aTeM,
pacTBOPMBILUCh B HEHW, pPa3HOCHUTCS IO BCEMY OpraHu3Ma. €1a IepeBapuBaeTcsi B
KEeIyJKe W KHIIEYHHUKE, W HY)KHble OpraHu3My BeuiecTBa IUG(YHIUPYIOT BHYTPb
KJIeTOK. B To >xe Bpems BcieacTBue qudy3un MPOIYKTHl JKU3HEIASATEIBHOCTH KIETOK
BBIBOJISITCSL C HEM B OKPYXKAIOLIYIO CPEY.
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Ipuioxenne 2.

JlaGopaTopHnas pabora
Tema: N3yyeHne 3aK0HA COXPAHEHHS HMITYJIbCA U PEAKTHBHOIO IBHKCHHS.
Oo0opynoBanue: mnpuoOOP AJIA JEMOHCTPAINUN 32AKOHA COXPAaHEHUS UMITYJIbCA.
Heab: M3y4uTh 3aKOH COXPAaHEHHUS MMITYJIbCA M €ro NPaKTH4YecKoe pMMeHeHue.
[Topsia0K BBINOIHEHUST PAaOOTHI:
1.Pacnionoxute cxaTyro NpyXHHY C (UKCATOPOM MEXAY IIapuKkaMu Ha BbicoTe 50 cM
HaJ| CTOJIOM C TIOMOLIBIO LITATHBA.
2. Otnyctute (pUKcaTop U U3MEPHTE PACCTOSHUS, KOTOPBIE MIPOJIETEIHN KaKIbIN U3
IIAPUKOB B TOPU30HTAIBHOM HAIIPaBJIEHUH Sy U S).

v 59 m
3. Haligure Maccy IIapHKOB ¢ IIOMOIIBLIO BecoB. [IpoBepbTe COOTHOIIEHNE: — =— .
S5 My
4 .ITponaOmrosiaiiTe B I€MCTBUU TPUOOP ISl IEMOHCTPAILIUU 3aKOHA COXPAHECHHUS

HUMITyJTbCA.
5.CnenaiTe BBIBOI.

Ipuiaoxenune3.
DK3aMeHAIIMOHHBLIN OHUJIeT

MuHUCTEpCTBO HAYKHU U BhIcIIEro obpazoBanus Poccuiickoit @enepanuu
bunuan ¢peaeparbHOro rocy1apCTBEHHOTO O0IKETHOTO 00pa30BaTEIHLHOTO
YUpeXJI€HUS BBICIIETO 00pa30BaHUs
«Ky0baHckuii rocy1apcTBEHHBI YHUBEPCUTET» B T. | eJIeHIKUKe
CrneuunansHocTb 35.02.12 CanoBo-napkoBoe U JIaHAIIA(PTHOE CTPOUTEIBCTBO

JucuurimHa «Pu3nka»
Buier Nel0

1. Wmnynsc Tena. 3aMKHyTask CUCTEMA. 3aKOH COXpaHEHHs UMITYJIbCa.
2. Kakoii rpy3 Hy>KHO MTOJIBECUTH K NpykuHe k&cTkocThio 1000H/M, uT065BI
pactsHyTh €€ Ha 20 cM.

[Ipencenarens npenmetHou (1uki0Boi) komuccuun  JL.B. XKyk
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JINCT
W3MEeHeHu pabodeit yueOHOM TporpaMMBbI IO TUCITUTUIMHE
B/1.08 ®du3uka

I[OHOJIHGHI/IH N U3MCHCHUA, BHOCUMBIC B pa6oqu0 IporpaMmy JUCHHUIIIIMHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopsIii Conep:xaHre BHOCUMBIX
JIOTIOJTHEHU U BHOCSITCSI UBMEHEHUS JOTIOJTHEHU W, U3MEHEHU N
VU3MEHECHUN

[Ipennoxxenune

paboTtomarens

[Ipensioxenne

COCTaBHTEIIA

IPOrpaMMBbl

[TpuoGperenue, Pa3znenbr Ne2.4.5 u Ne5 OOGHOBNEHUS TIEPEYHS
u3JlaHue aureparypsl, | IlepeueHb ocHOBHON 1 JIUTEpaTypsl
OOHOBJICHHE MEPEYUHS U | IONOJHUTEILHON yueOHOU

conepxanus OBC, 6a3 | nureparypbl

JTAHHBIX

VYTBepklieHa Ha 3aceJaHUuM MPEIMETHOW (LMKIOBOW) KOMHCCHM MAaTE€MaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCHUIUIMH NPOTOKOJ Ne 10 oT «25» wmasg 2022 r.

Ve ’
3amecturens gupekropa o YP ¢unmana 7 d- T.A. Pe3ynenko

b2
3aBeayromas cekTopom OMOIMOTEKN punnana /7 /7 / JL.I. Coxonosa

WkeHep-1eKTPOHUK (POrpaMMHO-HHPOPMAIMOHHOE > ///

.

obecrieueHue 0Opa3oBaTeIBLHON IIPOrpaMMBbl) o —__A.B.Cwmeranun

32



Peuensus
Ha yueOHyto nporpamMmy yueOHo quctuurminabl BJ[.08 dusuka
st cnienuanbHocty 35.02.12 CagoBo-napkosoe U JiaHAMAaQTHOE CTPOUTENbCTBO

PabGouass mporpamma ydeOHoi muctumuabl bJI.08 ®dusmka  pa3paboraHa Ha OCHOBe TpeOOBaHUI
®denepallbHOTO TOCYAApCTBEHHOTO oOpaszoBatenbHOro crangapra (manee — DPI'OC), npeabsaBIseMbIX K
CTPYKTYpE, COJIEPKaHUIO U pe3yiIbTaTaM OCBOCHHS yueOHOo# auciuiuinabl bJ[.07 ®usuka, B COOTBETCTBUH C
PexomeHmanusiMu 1Mo OpraHU3alMK TOJYYEHHUS CpeJHero oOmero oO0pa3oBaHUS B IpelesiaX OCBOCHUS
00pa3oBaTeNbHbIX MPOTrpaMM CpeAHEero MpodecCHOHaIbLHOrO0 00pa3oBaHMA Ha 0aze OCHOBHOIO OOILEro
oOpa3oBanus ¢ yueroM tpedoBanuii ®I'OC mo cnenuanibHOCTH CpeHEro MpophecCHOHATBFHOTO 00pa30BaHuUs
(manee CIIO) 35.02.12 CamoBo-mapkoBoe W JaHAMA(GTHOE CTPOUTEIBCTBO, YTBEPXKICHHOTO IPHKA30M
MunuctepctBa oOpa3oBanust U Hayku Poccuiickoit @eneparuu ot 07.05.2014 Ned61, 3apeructpupoBaH B
Munucrepcrse roctuiiuu Poccun 27.06.2014 Ne 32891.

Pabowas mporpamma SBISETCS YacThbl0 OCHOBHOH NpPOQeEecCHOHATBHONH 00pa3oBaTeNbHONW MPOrpaMMbl B
cootBercTBUU ¢ PI'OC cpeanero (monHoro) odmiero odpazoanust u ®I'OC nmo cnemmansHocTu CIIO
35.02.12 CamoBo-napkoBo€ U JIaHAIIA(PTHOE CTPOUTEIHCTBO C KBATUPUKAIHEH « TeXHUKY.

PaGouass mporpamma y4yeOHON IUCIHUIUIMHBI HAlpaBieHa Ha OCBOCHHE 3HAHHM O (YyHIaMEHTaJIbHBIX
(¢u3nUecKnX 3aKOoHAaX W MPHHLIMINAX, JISKANMX B OCHOBE COBPEMEHHOW (H3UYECKON KAPTHHBI MUDPA;
HaubOosee BaKHBIX OTKPBHITUSIX B 00JacTU (U3MKH, OKA3aBIIMX OMNpECISAIoNIee BIUSHUE Ha pa3BUTHE
TEXHUKU M TEXHOJOTMHU; METOJaX HayyHOro MO3HAaHUS MPUPOJbl. B mporpaMMmy BKIIOYEHO COJEpKaHUE,
HamnpaBleHHOE Ha (JOPMUPOBAHUE Y CTYJECHTOB KOMIETEHIIUN, HEOOXOIUMBIX Il KAYECTBEHHOTO OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOTO O0IEro OOpa3oBaHMs C IMOJYYEHHEM CPEIHEro o0mero oOpa3oBaHMS;
IporpaMMbl  MOJATOTOBKM  KBAIM(UIMPOBAHHBIX  pabOyuX, CHOYXKallUX, HPOrpaMMbl MOATOTOBKH
CIEIMAJICTOB CPEJHETO 3BEHA.

[TacmopT mporpammbl 0OOCHOBAaHHO M TOJIHO OTPa)KaeT COAEp)KaHUE AMCLUIUIMHBI, €€ pojb U MECTO B
MOJIFOTOBKE CIIELUAINCTA CPETHETO 3BEHA, PACKPBIBACT 1IEJIU U 33Jja4ul y4eOHOW TuCIUIUINHBL. OnpeneneHbl
TpeOOBaHUS K YMEHHUSIM M 3HAHUAM CTYJICHTOB. TeMaTW4YecKui MiaH U coJiep:KaHue Y4eOHOM MUCITUTUINHBI
PacKpbIBAET MOCIIEI0BATEIbHOCTh MPOXOXKACHUS TEM, COOTBETCTBYET y4eOHOMY IJIaHy U pacIlpeeseHUI0
yacoB. B nmporpamme omnpenenens! GpopMa npoBeeHus, eaH, 3ajaui y4eOHOW TUCIUITHBI, PEICTaBICHbI
MaTepuaibl A TEKylled M MPOMEXYTOUHOW aTTecTaluu. B mporpamMme peann3oBaHbl AUIAKTHUECKHE
OPUHIUNBL  O0yYEHMs: ILeJOCTHOCTh, CTPYKTYPHOCTh; OTpPaX€HAa B3aMMOCBSI3b MEXIY OTAEIbHBIMU
3JIEMEHTAaMU CTPYKTYPBI, YUTEHbI MEKIIPEIMETHBIE CBS3H.

Copneprxanue pabodeil mporpaMMbl y4eOHOU JTUCIMITIMHBI OJHOCTBIO COOTBETCTBYET TpeboBaHusM OPI'OC
cpenHero mpodeccuoHanbHOrO 00pa3oBanus 1o crnenuanbHocTH  35.02.12  CanmoBo-mapkoBoe U
naHAmapTHOE CTPOUTENHbCTBO. M3ydeHwe [aHHOM HMCHUILUIMHBI crocobcTByeT A(PQGEeKTUBHON U
KaueCTBEHHOM! MOJTOTOBKE MOJIOJIBIX CIIELUAIUCTOB.

[lepeueHr peKOMEHIyeMOH OCHOBHOM U JOMOJHUTEIBHOW JHMTEpaTypbl BKIIOYAeT OOIIETOCTYIIHbIE
UCTOYHUKHU, M3/IaHHBIE B Tociennee Bpems (He mo3aHee S5 ner). Ilepeuncnennsie MHTEpHET — pecypcebl
aKTyaJIbHbI U JOCTOBEPHBI.

PaGouas mporpamma aucuUIInHbI «DU3HKa» MOKET OBITh PEKOMEHIOBAHA /ISl HCIIOIh30BaHMS B Y4eOHOM
mpoIiecce Mpy MoAroToBKe 1o cnernuanbHocT 35.02.12 CamoBo-napkoBoe u JaHIIadTHOE CTPOUTEIBCTBO.

Jupextop MBOY «Cpenusis 06ueobpa3zoBarenbHas mkonam Nel

uM. AnMupana Y1axkosay
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