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1 MACHOPT PABOYEH ITPOT'PAMMBbBI YUEBHOM U CIUIIJIAHBI

1.1 ObaacTh npuMeHeHHus Y4eOHO NPOrpaMmbl

PaGouass mporpamma yueOHoM nucuuruinHel bJ[.07 ®usuka sBISETCS YacThIO
OCHOBHOH TmpodeccuoHanbHOW 00pa3oBaTeIbHONM MPOrpaMMO B COOTBETCTBUHU C
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpEIHEro (MOJIHOTO)
obmiero oOpazoBanusi u  DenepalbHbIM  TOCYIAPCTBEHHBIM  00pa30BaTEIbHBIM
crangaptoM (manee @DI'OC) 1o cHenuanbHOCTH CPEAHETo TPOo(EeCcCHOHAIBHOTO
obopazoBanusi (manee CIIO) nmns cnenmansHocTn 35.02.12 CapmoBo-mapkoBoe u
JaHama(QTHOE CTPOUTEIIHCTBO.

B ocnoBe yueOHON AMCUMIUIMHBI JIGKUT YCTaHOBKAa Ha (OPMHPOBAHHE Y
oOydaeMbIX CHUCTEMbl 0a30BBIX TMOHSATHUH U TNPEACTaBICHUH O COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHE MHpa, a TaKkke BbhIpabOTKAa yMEHUH NPUMEHSTDH
MOJy4YEHHbIE 3HAHUA, KaK B NPO(ECCHOHATLHON NeATeNbHOCTH, TaK W ISl pelIeHUs
KU3HEHHBIX 33]1a4.

MHorue nOJOXKEeHHsI, pa3BUBaeMble (U3UKOW, paccMaTpUBAIOTCS KaK OCHOBA
CO3/IaHUsl M HWCIIOJIb30BaHUSI MH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHIM
(UKT) — ogHoro u3 Hambosee 3HAYMMbBIX TEXHOJIOTMYECKHUX JOCTUKEHUN COBPEMEHHOMN
IUBUIA3AIINH.

B ¢wusuke dopmupyroTcs MHOTHE BHABI JCSITEIHLHOCTH, KOTOPBIE HMEIOT METa
npeaMeTHBIN xapakTep. K HUM B nepByto ouepeib OTHOCSTCS: MOJIETUPOBAHNE OOHEKTOB
U TIPOLIECCOB, MPUMEHEHHE OCHOBHBIX METOOB MO3HAHHUSA, CUCTEMHO-NH(OPMAITMOHHBIH
aHanu3, (QOpPMYyJIUPOBAHME THUIOTE3, aHaIU3 W CHUHTE3, CpaBHEHHE, O0OOIIeHHE,
CHCTeMaTH3alus, BBIABICHUE MPHUYNHHO-CICCTBCHHBIX CBSA3€H, ITOWCK aHaJOroB,
ylpaBjieHHe OO0beKTaMM U TMpoueccamu. VMEHHO »53Ta JAMCHUIUIMHA T103BOJISET
MO3HAKOMHTH YYAIIUXCSl C HAyYHBIMH METOJaMH TO3HAHWS, HAYyYWTh WX OTJINYATh
TUIIOTE3y OT TEOPHH, TEOPHIO OT SKCIIEPUMEHTA.

dusnka uMeeT o4eHb OOJBIIOE W BCEBO3PACTAIOIIEE YMCIIO MEKIUCIHILTHHAPHBIX
CBsI3€H, NpUYEM Ha YPOBHE, KaK MOHATHIHOIO ammapaTta, TaKk W HHCTPYMEHTapus.
Cka3zaHHOEe TMI03BOJISIET paccMaTpuBaTh (U3MKY Kak MeTa AUCHUIUIMHY, KOTopas
MPEIOCTABISIET MEKIUCITUTUIMHAPHBIN S3BIK IS OMIMCAHUS HAYIHON KapTHHBI MUDA.

Wzyuenne ¢usukn B mpodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alUsX,
peaIu3ylomux 00pa3oBaTEIbHYI0 MPOrpaMMy CpeaHero ooOmero o0pa3oBaHus B
npeznenax ocsoerus OIIOII CITO Ha 6a3e oCHOBHOro 0011ero oopa3oBaHusi, UMEET CBOU
O0COOEHHOCTHM B 3aBHCHUMOCTH OT Mpoduiisi mnpodeccuoHalbHOrO 00pa3oBaHUs. ITO
BBIPA)XKAETCS B COJIEP)KAaHUM OOYYEHHS, KOJIMYECTBE YACOB, BBLICISIEMBIX HAa H3Yy4EHUE
OTACIBHBIX TEM MPOTPAMMBI, TTyOMHE WX OCBOCHHS YUYalIMMHCSA, 00bEMEe M XapakTepe
NPaKTUYECKUX 3aHATUH, BUIaX BHEAYIUTOPHON CAMOCTOSATEIBHON paboThI.

Teopetnueckue cBefeHUS MO (QU3UKE JOMOJHSIOTCA MPAKTUYECKUMHU U
nabopatopHbIMU paboTamu.

1.2 MecT0 OMCUMILUIMHBI B CTPYKType NMPOrpaMMbl NMOATOTOBKH CIENUAJIHCTOB
Cpe/iHero 3BeHa

Juctumumna «®u3nkay BXOIUT B 0a30BbIN yueOHBIN UK (0011e00pa3oBaTeIbHbIC
JUCITUIUIAHBI) IIPOTPaMMBbI TTOJTOTOBKH CIICIIHAIMCTOB CPETHETO 3BCHA.



1.3 Hean W 3aga4d AUCHHUILVIMHBI - TpeOOBaHMSA K pe3yJabTaTaM OCBOEHMS
AUCHMIIIMHBI:

Coz[epxcaHI/Ie IIporpaMmsbl HaAIIPaBJICHO HAa JOCTUKCHHC CIICAYIOIINX ueﬂeﬁ:

o OCBO€HHE 3HAHUH O (QyHIAMEHTANbHBIX (U3NYECKUX 3aKOHAX W MPHUHIHUIAX,
JEXKaIlUX B OCHOBE COBPEMEHHOW (hM3MUYECKOM KapTUHBI MHUpPa; HamOosiee Ba)XKHbBIX
OTKPBITHSIX B 00JacTH (PU3MKM, OKA3aBIUUX OIPEACIAIONIEE BIMSIHME HAa pPa3BUTUE
TEXHUKU U TEXHOJIOTUHU; METOZaX HAYYHOI'O ITO3HAHUS IIPUPOBL;

J OBJIa/IeHe YMEHUSIMH TIPOBOJIUTH HAONIOACHUS, TUIAHUPOBATh W BBIMOIHATH
9KCIIEPUMEHTHI, BBIIBUraTh T'MIIOTE3bl U CTPOUTh MOJAEIH; IPUMEHSTh IOTY4YEHHBIE
3HaHUS MO (U3MKE A7 OOBSCHEHHUS Pa3sHOOOpa3HbIX (PU3NYECKUX SIBJICHUM M CBOMCTB
BEIIECTB;  IPAKTUYECKOTO0  HUCMOJb30BaHMS  (U3NYECKUX  3HAHUM;  OLIEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMaIuy;

J pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B TIpoIlecce NPUOOpPETEHUS 3HAHUK TO (U3UKE C HCIIOJIb30BAaHUEM
Pa3IMYHBIX HICTOYHUKOB MH(POPMAIIUU U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJI OTHIA;

o BOCNUTAHUE YOEKICHHOCTH B BO3MOXXHOCTU ITO3HAHUS 3aKOHOB MPUPOIBI U
UCIIOIb30BaHMS JTOCTHKEHUN (PU3UKK Ha OJIaro pa3BUTHS YEIOBEUSCKOW ITMBUIIM3AINN;
HEOOXOJIMMOCTH COTPYJHUYECTBA B TMPOIECCE COBMECTHOTO BBITIOJHEHUS 3ajad,
YBOXUTEILHOTO OTHOIICHHWS K MHEHHUIO OIIMOHEHTAa IIpH OOCYXICHUH Tpo0sIemM
€CTECTBEHHOHAYYHOTO COJICP)KAHUS, TOTOBHOCTH K MOPAJIBHO-ITUYCCKON OIICHKE
UCIIONIb30BaHUS HAYYHBIX JIOCTHIKEHHMM, 4YYBCTBAa OTBETCTBEHHOCTH 3a 3allUTYy
OKpYKaroIIeH CPebl;

o HCMOJIb30BaHHE TMNPUOOPETEHHbIX 3HAHWM M yYMeHMH A pelIeHUus
MPAKTUYECKUX 33/1a4 TIOBCEHEBHOM JKHU3HU, 00CCTeUeHUs 0€30macHOCTH COOCTBEHHOM
YKHU3HH, PallHOHATILHOTO TTPUPOIOTIOIH30BAHMS U OXPAHbI OKPYKAIOIIECH CPEIbI.

B nporpammy BKITIOUEHO COJIepiKaHUe, HAITPABICHHOE Ha (POPMUPOBAHKE Y CTYICHTOB
KOMIIETCHIINM, HeoOXoauMbIX s kadecTBeHHOro ocBoeHus OIIOIT CIIO Ha Oase
OCHOBHOTO 00IIIero o00pa3oBaHUsS C TMOJYyYEHHEM CpPEIHEro oO0IIero o0pa3oBaHMUS;
MPOrpaMMbl TOJATOTOBKHA KBAIM(DUIIMPOBAHHBIX PabOYMX, CIYKAIIUX, MTPOrPaMMBbI
noAroToBKHU crenuanucToB cpeanero 3seHa (ITIKPC, IITICC3).

OcBoenue cojepxkanus yaeOHOU nucnurmnHbl «Du3ukay o0ecrieunBaeT JOCTHKEHUE
CTYJICHTaMH CJICIYIOIIUX Pe3yIbTaTOB:

JUYHOCMHDBIX.

- YyBCTBO TOPJIOCTH U YBOKCHHS K MCTOPHUHU W JOCTHKEHHUSM OTCUYSCTBEHHOW HAyKH;
IrPaMOTHOE MOBEJIEHUE B MPO(PEeCcCHOHATBHON AESITENHOCTH U OBITY NMpPU OOpalleHUuu ¢
npubopaMu U yCTPOMCTBAMU;

- TOTOBHOCTb K TMPOJODKCHHIO 0Opa3oBaHWsA W TIOBBIMICHHMS KBalu(HUKAIUA B
n30paHHON TMPOPECCUOHATBLHON JESITEILHOCTH W OOBEKTHMBHOE OCO3HAHUE PO
€CTEeCTBEHHOHAYYHBIX KOMIIETEHIIUN B 3TOM;

- YMEHHE WCTOJb30BaTh JOCTH)KCHHSI COBPEMEHHON HAayKW M €CTECTBEHHOHAYUYHBIX
TEXHOJIOTHH JJIs MOBBIIIEHUSI COOCTBEHHOTO WHTEUICKTYaIbHOTO Pa3BUTHS B BRIOpAaHHOMN
poheCCHOHAIBHOM JIeSITeITLHOCTH,

- YMEHHE CaMOCTOSITEIbHO JTOOBIBATh HOBBIC VIS Ce€0s1 €CTeCTBEHHOHAYYHbBIC 3HAHUS,
WCITIOJIB3YS JUTSl 3TOTO JIOCTYITHBIE UICTOYHUKH HH(DOpMAIIHH;



- YMEHHE BBICTPAaUBATh KOHCTPYKTHUBHbBIE B3aMMOOTHOILIEHUS B KOMaH/I€ MO PELIECHUIO
00IIMX 3a7a4;

- YMEHUE YIPABIATh CBOEH MO3HABATEILHOM JESATEIbHOCTHIO, IPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'0 MHTEJIJIEKTYaIbHOI'O Pa3BUTHSI;

mMema npeoMenmmblx:

- UCMOJb30BAHUE PA3IUYHBIX BUIOB MO3HABATEIHHOW MAEATENBHOCTH I PELICHHS
€CTEeCTBEHHOHAYYHbIX 3ajay, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HaOI0aeHus,
OIMCAHMSI, U3MEPEHUS, IKCIIEPUMEHTA) JJI1 U3YUYEHHUsI Pa3IMUHBIX CTOPOH OKpYKaroIleH
NeMCTBUTENBHOCTH;

- HCMOJb30BAaHWE OCHOBHBIX HHTEJUIEKTYaJbHBIX ONEpalUid: MOCTAaHOBKHM 3aJauH,
dopMmynaupoBaHMs ~ TUIOTE3, AaHaNM3a W  CHUHTE3a, CpaBHEHHs, 0000eHus,
CUCTEMAaTH3alll{, BBISBICHUS MPUYMHHO-CIEICTBEHHBIX CBS3€H, IOKMCKAa aHaJIOroB,
(GopMyIHpOBaHMs BBIBOJOB JUI M3YUEHHUS PA3IMUYHBIX CTOPOH H3y4aeMbIX OOBEKTOB,
SBJICHUA M TIPOLECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTh CTaJKUBAThCS B
npodeccuoHalIbHOM chepe;

- YMEHUE TEHEpUpoBaTh MJEU M OINpPEAesITh CPEICTBA, HEOOXOAMMBIE U HUX
peanusanuu;

- YMEHHUE UCMOJIb30BaTh Pa3IMUHble UICTOUHUKH JJISl TOJyYEHUS] €CTECTBEHHOHAYYHOU
nH(pOpMAIINH, OIIEHUBATH €€ JOCTOBEPHOCTE;

- YMEHHUE aHAJIM3UPOBATh U MPEJICTABIATh HH()OPMALMIO B PAa3IMYHbIX BUAAX;

- yMeHHE NYOJIMYHO MPEACTABIATH PE3yJbTaThl COOCTBEHHOI'O HMCCIIEOBAHUS, BECTU
JMCKYCCUH, JOCTYITHO M TapPMOHUYHO COYeTasl coAaepxaHue U (OpMBbl MPEACTaBIIEMO
uH(pOpMaLnu;

nPeoOMemHbIX:

- c(OPMHUPOBAHHOCTH MPEJCTABICHUI O POM M MeCTe (U3NKH B COBPEMEHHOW HAYUHOM
KapTHUHE MHpa; MOHUMaHME CYIIHOCTH HaOitolaeMbIX BO BcenleHHOW siBiIeHM, poiu
€CTECTBEHHOHAYUHBIX JUCHUIUIMH B (OPMHUPOBAHHH Kpyro3opa U (HYHKIIHMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl peILIeHUs] MPAKTUYECKUX 3a/1a4;

- MOHHMMaHUE CMBbICTA TOHATHUH. (PU3MYECKOE SBICHHWE, TUIIOTE3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aMMOJICUCTBUE, DJEKTPOMArHUTHOE IOJ€, BOJHA, (POTOH, aTOM, aTOMHOE
SIIPO, MOHUBHMPYIOLIUE HW3JIy4YeHUs, IUlaHeTa, 3Be3la, ColiHeuHas cucTtema, rajakTHKa,
Bcenennas;

- TIOHMMaHHUE CMbICiIa (PU3MUECKUX BEIUYMH: CKOPOCTb, YCKOpEHHE, Macca, Cuia,
UMIyJIbC, paboTa, MeXaHWYecKass »JHEeprusi, BHYTPEHHSS OSHEprus, aOCOMIOTHas
TEMIIEPATypPa, CPENHSASI KHHETUYECKash SHEPIUsl 4acTUll BEUIECTBA, KOJUYECTBO TEIJIOTHI,
3JIEMEHTAPHBIN JIEKTPUUECKUHN 3apsiz;

- MOHUMaHUE CMbICIa (PU3UUECKUX 3aKOHOB KJIACCHMYECKOM MEXAaHHKH, BCEMHUPHOIO
TATOTEHUS, COXPAaHEHUS SHEPTUU, UMITYJIbCA U SJIEKTPUUECKOTO 3apsiaa, TEPMOJUHAMUKH,
ANIEKTPOMArHUTHON UHAYKIMHU, HoTOdDdexTa;

- c(popMHPOBAHHOCTH TIPEACTABICHUI O BKJAIE POCCHUUCKUX W 3apyOCKHBIX YYCHBIX,
OKa3aBLINX HanOOJIbIIIee BIMSIHUE HA pa3BUTHE (QU3HKH;

- YMCHHUC OIMCBhIBATHL H O0OBSICHATH (1)H31/I‘ICCKI/I6 SIBJICHUSI U CBOMCTBA TEII. JABHXXCHHUC
HEOCCHBIX TCI W HCKYCCTBCHHBIX CITYTHHKOB 3€MJ'II/I; CBOINMCTBa ra3oB, JKUJIKOCTEH U
TBCPABIX TCJI; JJICKTPOMAIrHUTHYIO WHAYKIOHIO, PACHPOCTPAHCHHUEC 3JSJICKTPOMAIHUTHBIX
BOJIH, BOJIHOBBIC CBOMCTBA CBCTA, MH3JIYUCHHC M IIOIVIOIICHUC CBETAa aTOMOM;

dboToaPdekr;



- YMCHHC OTJIMYaTb THUIIOTC3bl OT HAYYHBIX TCOpHﬁ; JAC€JaTh BBIBOJbI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JAHHBIX] IIPUBOAUTL IIPUMCPHI, IIOKA3bIBAIOIINUC, YTO: Ha6J'IIOI[eHI/I}I
U SKCIICPUMCHT SABJIAIOTCA OCHOBOM JJIA BBIABMOKCHUA TUIIOTC3 U TGOpHﬁ, ITO3BOJIAIOT
IMPOBCPUTHL HNCTHHHOCTL TCOPCTUUCCKUX BBIBOJOB; UYTO (bl/ISI/I‘-IeCKa}I TCOpHUA HacT
BO3MOKHOCTh OOBSICHATH M3BECTHBIC  SBJICHUS npupoasl W HAYYHBIC (baKTI)I,
IMPEACKa3bIBATh CIIIC HCU3BCCTHBIC SIBJICHUA,

- YMEHHE MPHUBOAUTH MPUMEPHI MPAKTHUYECKOTO HCIONb30BaHUS (DU3MUECKUX 3HAHUU:
3aKOHOB MEXaHUKH, TEPMOAMHAMUKU M DIEKTPOAUHAMHUKUA B JHEPIETHKE; Pa3IMYHBIX
BUJIOB DJICKTPOMAarHWTHBIX M3JIy4CHUN I Pa3BUTHsS Paad0 U TEICKOMMYHHKAIWAU,
KBAHTOBOW (PM3MKH B CO3JAHUU SIEPHON SHEPTE€TUKH, JIA3€POB;

- YMEHHUE BOCHPUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUI CaMOCTOSTEIHO OLICHUBAThH
uHpopmanuio, coaepxauryrocs B coodmenusx CMU, MurepHeTe, HAy4YHO-NOMYJISPHBIX
CTaThsIX;

- yYMEHHE WCIOJb30BaTh TNPUOOPETEHHbIE 3HAHUA W YMEHUA B MPAKTUYECKOU
NCSITEeTPHOCTA W TOBCEIHEBHOW JKM3HHM  JJs:  oOecreueHusi  0e30MacHOCTH
KU3HENIEATETPHOCTH B TMPOIIECCE HCIOIb30BAHUS TPAHCIOPTHBIX CPEJCTB, OBITOBBIX
AJIEKTPOITPHOOPOB, CPENICTB PATNO- U TEICKOMMYHHUKAITMOHHOW CBSI3U; OLEHKU BIIMSIHHS
Ha OpraHWU3M 4YeJOBEKa W JIPYyrUe OPTraHW3MbI 3arps3HEHUS OKPYKAIOMICH Cpessl;
paIMOHAIILHOTO TPUPOIONOIB30BAHMSI M OXPaHbl OKPYXKAIOMICH Cpellbl; MOHUMAaHHS
B3aUMOCBSI3H y4EOHOTO MpeaMETa ¢ OCOOEHHOCTSIMH MPodeccuit U mpodhecCuOHATLHON
NESITENIbHOCTH, B OCHOBE KOTOPBIX JICXKAT 3HAHUS 10 TAHHOMY Yy4eOHOMY MPEAMETY

1.4. llepevyensb MIaAHUPYEMBbIX Pe3yJbTATOB 00yUYeHHS 10 JUCHUIINHE (MepeYeHb
¢GopMupyeMbIX KOMIIETEHIIH )

He npenycmotpenst



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILIVHBI

2.1. O0beM y4eOHOH TUCUMIITIMHBI U BUAbI Y4eOHOH padoThI

Bup yueOHoii paboTsl Oobvem uacos
MaxkcumaJibHasi ydeOHasi Harpy3ka (Bcero) 145
Oo0s3aTenbHasi ayANTOPHasi yueOHasi HATPy3Ka (Bcero) 97
B TOM YHCJIE:
3aHSTHSI JIEKITMOHHOTO THUIA 52
MIPAKTUYECKUE 3aHATUS 25
J1a00PATOPHBIC 3aHITHUS 20
CamocrosiTe1bHasi padoTa o0y4yaromerocs (Bcero) 48
IIpomexxyTouHast aTTecTalys JuddepenunpoBanHbIit
3a4€T
2.2 CTpyKTypa IMCUMILTHHBI
Kosnu4ecTBo ayIUTOPHBIX YaCOB Camocros-
IIpakTHyeckue u reabuast
HaumeHnoBaHue pa3aeoB U TeM Teoperuueckoe padorta
Bcero JadopaTopHbie
o0y4enmne CTY/IeHTa
3aHATASA (uac)
Paznen 1. ®u3nka u MeTOABI HAYYHOI O 4 2 2
MO3HAHHUSA
Tema 1.1 Hayunble MeToAbl O3HAHUS 4 2 2
OKPYKAIOIIEero Mupa
Paznen 2. Mexannka 32 10 12 10
Tema 2.1 Kunemarnka 8 2 4 2
Tewma 2.2 Jlunamuka 12 4 4 4
Tema 2.3 3akoHbI COXpaHEHUs! 6 2 2 2
Tema 2.4. KonebaHus 1 BOJIHBI 6 2 2 2
Pa3znen 3. Mousekyasipaas puszuka. 36 14 12 10
TepmoauHamMuka
Tema 3.1 OCH?BLI MOJIEKYISIPHO- 12 4 4 4
KHHCTHUYCCKOU TCOPUHN
Tema 3.2 T'a30BbIe 3aKOHBI 6 2 2 2
Tema 3.3 B3auMHble mpeBpaleHus
o 10 4 4 2
JKUJIKOCTEH U ra3oB. TBepaple Tena
Tema 3.4 OcHOBHI TePMOAWHAMHAKH 8 4 2 2
Pa3gen 4. OcHOBBI 2J1eKTPOTHHAMHUKH 34 12 12 10
Tema 4.1 DnekTpocraTika 5 2 2 1
Tewma 4.2 3akoHBI IOCTOSIHHOTO TOKA 8 2 4 2
Tema 4.3 DnexTprudeckuii TOK B 5 2 2 1
pas3IMYHbIX Cpeaax
Tema 4.4 MarautHoe noje. MaruurHas 4 2 2
WHIYKITAS
Tema 4.5 DneKkTpoMarHUTHBIE KOJIeOaHMS 4 2 2
" BOJIHBI
Tema 4.6 Ontuka 8 2 4 2
Pa3nen 5. CtpoeHue aToMa U KBAaHTOBast 23 9 6 8
¢usuka
Tema 5.1 CBeToBbIe KBaHTBI 12 4 4 4
Tema 5.2 ®u3uka atoMa ¥ aTOMHOTO Apa 11 5 2 4
Pa3znen 6. IBoatonusi BeesrenHoii 16 5 3 8
Tema 6.1 DBomrorms Beenmennoit 8 3 3 2
JAnddepennnpoBaHHblii 3a4eT 8 2 6
Bcero mo qucuunianne 145 52 45 48




2.3 TemaTn4yeckuii JIaH U coaepkanue yueOHoi qucuuniauabl B/1.07 ®@usuka

HanmeHoBanue ConepixaHue y4eOHOI0 MaTepHaia, NpaKTHYecKHe padoThl, OGbem | YposeHn
pa3aesioB U TeM caMocTosITeIbHAasi paboTa o0yyaIuxcsi, KypcoBasi padora (ecau [1aCOB O0CBOEHMA
Mpe1ycMOTpeHa)
1 2 3 4
Paznen 1. @u3nka M MeTOABI HAYYHOI0 O3HAHUS 4
Tema 1.1 Conep:xanue yueOHOro Mmarepuaja 2
Hayunble 1 | ®usuka kak Hayka. Poib SKCTIepUMEHTa ¥ TEOpUH B TIPOIIEcce 2 1
MeTO/bI TIO3HAHMS TIPUPOIBL.
TO3HAHUA CamocTosiTeJIbHAsi patoTa 00y4aIoIUXCS 2
OKpy’Karomero BelnosiHEHNE 3KCIIEpUMEHTANIBHBIX 33JaHUI Ha U3MEPEHUE
MHpa (hU3MYECKUX BEITMYUH. .
Pazgesn 2. MexaHnka 32
Tema 2.1 Conep:xaHue yueOHOT0 MaTepuaja 2
KunemaTuka 1 | MexaHmdecKoe ABIKEHHE. XapaKTePUCTUKU ABIKCHHUS. 2 2
IIpakTyeckue (J1aGopaTopHbIe) padOTHI 4
1 | UccnenoBanne 3aBUCIMOCTH TPAeKTOPHH OT BEIOOpA CHCTEMBI 2
oTcYeTa.
2 | Pabora c rpadukamMu IBUOKEHHSI. 2
CamocTosiTeIbHAsA padoTa 00yYarommXxcst 2
CocraByieHHE aNrOPUTMa PEIICHUS KHHEMATHIECKHUX 3a71ad. 2,3
Pemenne 3amau nmo reme «Kunemarukay.
Tema 2.2 Copaep:xanue y4eOHOr0 MaTepHaIa 4
JuHamMuka 1 | B3zaumonelicrBue teir. 3akoHsl HeroToHa. 2 2
2 | Cwtsl B mpupoie. 2 2
IIpakTnuyeckue (JiaGopaTopHbie) padoThl 4
1| M3yuenue nBM>XKeHHS Tejla MO ACHCTBUEM HOCTOSIHHON CHIIBL. 2
2 | KonrposnbHas pabdora o teme «Kunemaruka. JlnHaMuka» 2
CamocTosiTe1bHasi paGoTa 00y4yarouxcs 4
[ToaroroBka JOMOJHUTENFHOTO MaTepuraa 1o TeMam (Ha BbIOOp): 23
«Mexanuka ot Apuctotenst 10 HeroToHay, «Kak HacekoMbIe CO3/at0T '
CHJIBI JIIs1 ToJieTay, «Pu3nKa B Moel npodeccuim»
Tema 2.3 Coxaep:xanue y4ueOHOT0 MaTepuaja 2
3aKoHbI 1 | 3aKOoH COXpaHEHHUS UMIYJIbCca. 3aKOH COXPAHEHUS SHEPTHU 2 1
COXpaHCHHA IIpakTnyeckue (J1adopaTropHbie) padoThI 2
1 | U3yueHue 3ak0Ha COXpaHEHHS UMITyIbCca U PEaKTUBHOTO 2
JIBYDKCHUS
CamocrosTejbHast padoTa 00yYarUMXCs 2 2,3
CocraBiieHHe KOHCIIEKT «PeakTHBHOE ABMKEHHE.
Tema 2.4 Copaep:xanue y4e0HOr0 MaTepHaIa 2
Mexannyeckue 1 | Mexannueckne Kosebanns. MeXaHHUECKHE BOJHbI. 2 2
KOJIe0aHus H IIpakTnueckue (J1adopaTropHbie) padoThI 2
BOJIHBI 1| M3yueHne 3aBUCUMOCTH NEpUO/a KOJIeOAaHUH HUTSIHOTO MasiTHUKa 2
OT AJMHBI HATH.
CamocTosTe1bHas1 paboTa 00y4yaroLuxcs 2 2,3
Co3pnanue npe3eHTanuy 1o Teme (Ha BbI0op): «Kosebanus MasTHHKA
Ha pa3HbIX IU1aHeTax», «[IposiBieHne KoaebaTenpHOTo IMporiecca B
npupoe», «Pesonancy.
Paznen 3. MoJsekyaspHas ¢pusuka. Tepmoaunamuka 36
Tema 3.1 Cogaepxanue yueOHOT0 MaTepHaja 4
OcHoBBI 1 | TeroBoe npmxenue Temneparypa. 2 2
MOJIEKYJISIPHO- 2 | ArperaTHble COCTOSIHUS BEUICCTBA. 2 2
KHHETHYeCKOi IIpakTnyeckue (J1aGopaTopHble) padoThI 4
Teopuu 1 | Msyuenne GpuU3NIECKUX CBOMHCTB TBEPBIX TE, JKUAKOCTEH, Ta30B. 2
2 | CpaBHeHHE KOJIMYECTBA TEIUIOTHI P TEMJI00OMEHE. 2
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CamocTosiTeJIbHAsi patoTa 00y4aI0IIUXCS 2 2,3
CocrasiieHHne TaOIHIBI: «ATrperaTHble COCTOSHUS BELIECTBA»
Tema 3.2 Copaepxanue y4e0HOr0 MaTepHaIa 2
T'azoBble 3akonbl | 1| M3omporeccsl. 2 2
IpakTnuyeckue (J1adopaTropHbie) padoThI 2
1 | TIpoBepka cripaBeJIMBOCTH Ia30BbIX 3aKOHOB 2
CamocTosiTeIbHAs1 pa0oTa 00y4aIOIIUXCS 2
[MoxroToBKa JOMOIHUTENFHOTO MaTepHala 1o TeMaM (Ha BBIOOD): 2,3
«["azoBbIe 3akoHbI. MicTopHs MX OTKPHITHS», «[Ipo0iieMbl 1 BOIIPOCH
9KOJIOTHUNY.
Tema 3.3 Conep:kaHue y4eGHOro MaTepuaJia 4
B3aumHoe 1 | HacpimieHHBIE ¥ HEHACKHIIIIEHHBIE MTApbl. MoAeIb CTPOCHUS 2 2
npeBpallenne JKHJKOCTEH 1 T'a30B.
KHAKOCTEH U 2 | Mopenb cTpoeHus TBepAoro tena. AMop(dHbIe BellecTBa 1 2 2
ra3os. TBepabie JKUIKHE KPHCTAJLIbI
Teaa IIpakTuyeckne (1aGoparopHbie) paGoThI 4
1 | 3mepeHune BIQKHOCTH BO3IyXa. 2
2 | KonrpospHas pabora mo Teme «MouekyisipHast hpu3nkay 2
CamocTosTe1bHas padoTa 00yyaloIUXCs 2 2,3
KoncriekT 1o Teme: «3atura okpyKarouiel cpeibl OT 3arps3HeHUs
TSDKENBIMU METaJUIaMH, COSIMHEHUSIMH a30Ta, CEPBIY.
Tema 3.4 Conep:xanue yueOHOro MaTepuaja 4
OcHOBBI 1 | BayrpeHHsist 3Heprusi u pabora rasa. 2 2
TepMOAMHAMUKHN | 2 | [lepBblid ¥ BTOPOi 3aKOH TEPMOJHMHAMHUKH. 2 2
IIpakTnyeckue (J1adopaTopHbie) padoThI 2
1 | 3yuenue mMojenelt TEIUIOBLIX ABUTaTEICH. 2
CamocTosiTe1bHasi paGoTa 00y4yaroLuXxcs 2 .
CocrasiieHHe Npe3eHTauun «Buabl TENJIOBBIX IBUIraTeNeH».
Paznen 4. OcHOBBI 2JICKTPOAUHAMHUKH 34
Tema 4.1 Copep:xanue y4eOHOr0 MaTepuasa 2
duekTpocraTuka | 1 | B3aunmopelicTBue 3apspkeHHbIX Tell. 3akoH KynoHa. 2 1
IIpakTnuyeckue (J1adopaTropHbie) padoThI 2
1| M3yueHne npoBOHUKOB U TUDJIEKTPUKOB. 2
CamMocTosiTe1bHasA padoTa 00yJarommMXxcst 1
IIpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHON TUTEPaTypHI, 2,3
JIOTIOJTHATENBHON JINTEPATYPHI.
Tema 4.2 Conep:xanue yueOHOro MaTepuaja 2
3aKoHbI 1 | [TocTOSTHHBIN ANIEKTpUYECKUN TOK. XapaKTepUCTUKA TOKA. 2 2
TIOCTOSIHHOT 0 IIpakTyeckue (J1aGopaTopHbIe) padOTHI 4
TOKa 1 | U3zyuerne 3akoHa OMa /11 y9acTKa IEeTH. 2
2 | V3ydeHne TemIIOBOrO AEHCTBHS AIEKTPHIECKOTO TOKA. 2
CamocTosTe1bHas1 paboTa 00y4yaroLuxcs 2 2,3
CocrasyieHue TabiauLbl «Bubl COeTMHEHNs IPOBOJIHUKOB.
Tema 4.3 Copaep:xanue y4eOHOr0 MaTepHasa 4
daexkTpuyeckni | 1 | DJNeKTpUYECKUI TOK B Pa3INUHBIX CpeJiax. 2 1
TOK B IIpakTnyeckue (JiaGopaTopHbie) padoThl 2
pasIMYHBIX 1 | KontponsHas pabora no teme «I1ocTOSHHBIN TOK» 2
cpenax CamocTosiTeJbHast padoTa 00y4aromuxest 1 2,3
IIpopa6oTka KOHCTIEKTOB 3aHATHIA, yUeOHOMN JTUTEPATYPHI,
JIOTIOJTHUTEIILHON JINTEPATYPHI.
Tema 4.4 Copaep:xanue y4eOHOr0 MaTepHaa 2
MarnuTtHoe 1 | MarnuTtHoe noJie. 3aKOH 3JIeKTPOMAarHUTHON MHIYKLIUU. 2 1
noJre. CamocrosiTe1bHAs1 pa0oTa 00y4aI0IIUXCH 2
MarnuTHast Koncnekt «MarHuTHOE 1oe 3eMimy. .
HHIYKIHS
Tema 4.5 Cogaep:xanue yueOHOr0 MaTepuaja 2
JueKkTpoMaruur | 1 | DJeKTpOMarHuTHbIE KojeOaHus. DIEKTPOMAarHUTHBIC BOJIHBI 2 1
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HbIe KoJ1e0aHna
M BOJIHBI

CamocTosiTeJIbHAsi patoTa 00y4aI0IIUXCS
CocraBieHre CpaBHUTEILHOM Ta0muIbl: «MexaHndecKue U
JJIEKTPOMAarHUTHBIE KOJICOaHSD».

Tema 4.6

Cogaep:xanue yueOHOr0 MaTepuaja

Onruka

1 | OnTrka. 3aKOHBI PACIPOCTPAHEHUS CBETA.

[IpakTHyeckue (J1adopaTopHble) padoThI

1 | Mi3yueHne 3aKOHOB PAacCIpPOCTPAHEHHUS CBETA.

2 | Onpenenenne XapaKTEpPUCTHK COOMPAIOIIESH JTMH3HI.

CamMocTosiTeIbHasI paboTa 00y4aronmXxcst
[ToaroToBKa MOTOTHUTENHLHOTO MaTepHalia o TeMaM (Ha BBIOOD):
«lIBera B pupoje», «Pagyra», «OnrTuveckre Ipudops».

NININBININ

Pa3nea 5. CtpoeHu

€ aTOMa U KBAHTOBasl (l)l/l3l/l](a

23

Tema 5.1

Conep:xkanue yuedOHOro MaTepuaja

CBeTOBBIE
KBaHTBI

1 | UaTepdepennns u nudpakuns cBeta. Jucnepcus cBeTa.
[Tonspuzanus cera.

N

Paznuunbie BUBI 3JICKTPOMArHUTHBIX I/ISJ’IY‘IGHI/II‘/II.

aKTH4eckue (1a00paTopHbIe) padoThI

W3y4yenue unrephepeHnny ceera.

l\)l—‘:l\)

W3zy4yenue audpakiym cera.

CamocTosiTeIbHAs padoTa 00y4arouXcst
Koncnekr «JIazepb».

BININBIN

2,3

Tema 5.2

Conep:xanue yueOHOro MaTepuaja

®dusuka aToMa "

®orton. Dotorddekt

aTOMHOT 0 sAaApa

Crpoenne aToma.

N

aKkTHyeckne (Ja0opaTropHblie) padoThl

1
2
3 | CTpoeHne aTOMHOTO sIIpa.
I
1

W3ydyeHne Mojenel CTpoeHHsI aToma.

CamocTosTe1bHasi paboTa 00y4yaloLuXcs

[ToaroToBKa JOMOJHUTEIBHOTO MaTepHUaa 1o TeMam (Ha BBIOOD):
«DJeMeHTapHbIE YaCTHUIIbI», «IAepHas SHepreTrkay, «KBantoBas
MEXaHUKAa.

HINNININ| PO

2,3

Pazpgen 6. IBoaronus Beeaennoii

Tema 6.1

Conep:xkanue yueOHOro MarepuaJa

IBoJaonus

CoJiHeUHas cucTema. 3B63)II)I 1 UCTOYHHKHU UX SHCPTHUH.

Bcenennoii

TamakTHka.

Ha6J’IIO,HeHI/Ie 3a JBHXKCHHUECM HeOECHEIX Tell.

1
2
IIpakTnuyeckue (J1adopaTropHbie) padoThI
1
2

Nzyuenne moneneit CoTHEUHOH CUCTEMBI.

CamocrosiTeIbHAsA pa0oTa 00y4AI0IIUXCH

[ToxroToBKa JOMOTHUTENEHOTO MaTepHala 1o TeMaMm (Ha BEIOOD):
«Dusnyeckas npupoaa BPEMEHU, IPAaBUTALIUS I MATCPHSD»,
«KoH1enusi COBpeMEHHOTO TIPEJICTABJICHUS dBOIIOINY BeeneHHOMy.

NIFRINWEFLINW

JuddepennnpoBaHHblii 3a4eT

CamocrosiTeIbHAsA padoTa 00y4aIOIIUXCS

ITpopaboTka Bcex KOHCIIEKTOB 3aHATHH, yIeOHOH TUTEpaTypHl,
JIOTIOJTHATEIILHON JINTEPATYPHI.

[ToaroroBka K nuddepeHIIpOBaHHOMY 3a4eTy M0 BOIIPOCAM.

2,3

HUTOI'O:

145
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2.4 Copnep:xkaHue pa3ies0B IMCUUILTHHBI

2.4.1 3aHaTHA JeKIMOHHOT0 TUIIA

HanmenoBanue
paznena

CopnepskaHue pasjiesia

®opma
TeKyIIero
KOHTPOJIsSI

1 Pazpea 1.
Du3uka 1 MeToAbI
HAYYHOTrO MO3HAHUS

®dusuka kak Hayka. HayuHble METObI MO3HAHUS OKPYXAIOIEro MHpa
U UX OTJIMYMUS OT JAPYrMX METOJOB NO3HaHUsA. Poib skcnepuMeHTa u
TEOpUH B IpoLecce MO3HaHUsA npupoasl. Haydnele runoressl.
®usuueckue 3akoHbl. Pusnueckue Teopuu. OCHOBHBIE 3JIEMEHTHI
(u3MUecKol KapTUHBI MUpPa

T,V

2 Pazgen 2.
Mexanunka

Mexanndeckoe ABM)KEHHE, €r0 OTHOCHUTEIBHOCTh. CHCTEMBI OTCYETA.
XapakTepuCTUKU MEXaHUYECKOTO JIBHOKCHMS repeMelIeHueE,
CKOpPOCTb, YCKOpEHHME. Buapl MEXaHMYECKOrO JBHXKEHUS U HX
rpadpudeckoe ommcaHue. [IpuHIHMI OTHOCHUTENbHOCTH [ ammies.
Bzaumopeiictue Tten. IlpuHmunm cynepno3wuuu  cui.  3aKOHBI
muHaMukn HprotoHa. Cuilel B MpHpOJE: YHOPYTOCTh, TPEHHE, CHa
TSXKECTH. 3aKOH BCeMHMpHOro TsaroteHus. HeecomocTs. Hmmymnbc.
3aKkOH  COXpaHEHHs  HUMIyJIbCca W  PEaKTHBHOE  JBIDKCHHE.
IloreHumanbHass W KUHETHYECKass DJHEPrus. 3aKOH COXpaHEHUs
MEXaHW4YeCcKoi dHepruu. Pabota u MomIHOCTh. MexaHUdecKhe
kojeOanus. AMIUIATY/A, IEPHOJ] U 4acToTa KoieOanuii. CBOOOHbIC U
BBIHYXKJICHHbIe ~ KojeOaHus. Pesonanc. MexaHn4eckue  BOJIHBIL.
CBoiicTBa BOJIH. 3BYKOBBIE BOJIHBL. YJBTPa3BYK U €r0 HUCIOJIb30BAHNE
B TCXHUKE U MEIUIIIHE.

P, KP

3 | Pa3pmen 3.
MouuiekyasipHast
¢uzuka.
TepmoanHamuka

Ucropust aHaroMuueckux ydeHuid. HaOnroneHumss W ONBITHL,
MOJTBEPXKJAIONINE  ATOMHO-MOJICKYJIIPHOE  CTPOCHHE  BEIECTBA.
OcuoBuble nonoxxennss MKT wu  ux onbiTHOe 00OCHOBaHHE.
BpoynoBckoe mpmxenne. [nd¢y3us. PazmMeps m Maccsl MOJIEKYT H
atomMoB. KammwursipHele  sBneHus.  AOCONIOTHas — TeMIleparypa.
ArperaTHple COCTOSHHMS BeIIeCTBa. TermaoeMkocTs. TemmooOmeH.
YpaBHEHHE COCTOSHUS HACANBHOTO rasa. M3onponeccsl. HacrimieHHbIe
U HEHACBIIICHHbIE Mapbl. BraxkHocTh Bo3ayxa. Mojens CTpoeHus
KUIKocTH. IloBepXHOCTHOE HAaTsHXKEHHWE W CMadumBaHWe. Mozemb
CTpPOEHMS TBEpIABbIX Tel. MexaHHdYecKue CBOICTBA TBEPABIX TEIl
Amopodusble BemecTBa. JKuakue kpuctamisl. BHyTpeHHSS 3Heprus u
pabora ra3a. 3akoOHBI TEPMOJMHAMUKH. TEIIOBBIC IBUTATEIH U OXpaHa
okpyxarommeid cpenbl. KII1J[ TermoBeIx ABurarenei.

KP, ¥V

4 Paznen 4.
OcHOBBI
JIEKTPOAMHAMUKH

OnexkTpudeckoe B3auMojeiicTBHE. OJIEMEHTapHBIA 3apsid. 3aKkoH
Kynomna. JlyanexTpuyeckas IIPOHHULIAEMOCTh Cpensl.
OnexTpocTaTHYecKoe ToJIE. HanpspkeHHOCTD. IIpunnun
cyneprio3unuu  moneii. ['paduueckoe m300paxkeHHE DIIEKTPHUECKUX
nojeld. MarHuTHOE ToJie MOCTOSHHOTO MarHWTa M 3JIEKTPUYECKOTO
TOKa. MarHuTHass MHAYKLUWS, MarHuTHBIH IOTOK.  SfIBieHue
UIEKTPOMArHUTHOW MHAYKIWH. 3akoH OMa 1y ydacTka Lend M s
nonHO# nenu. Kpatkas ucropus pa3BUTHS MPEICTABICHUN O IPUPOJIE
cBeTa. OIJIEKTPOMAarHUTHas TNPHPOAA CBETA. 3aKOHBI OTPAXKECHUS H
npenomiieHuss ceta. Jucnepcuss cera. [lomspusanus cBera.
Paznuynable BUABI  NIEKTPOMArHUTHBIX —M3IydeHHH. OnNTHdeckue
puOOPBI.

5 | Pa3nmen 5.
Crtpoenue atoma u
KBaHTOBasi puznka

®DoT1o3¢hGeKT U KOPIyCKYJIsIpHBIC CBOWCTBA cBeta. CTpOoCHHE aTtoMa U
ero rmaHerapHas wMogenb. Iunoresa Ilmanka. Ilornomenue wu
ucryckanue  cBera  atomMoM.  CTpoeHuMe  aTOMHOro  siapa.
PannoakTuBHBIC U3TYYSHHSI U UX BO3JICHCTBUE Ha JKUBBIE OPTaHU3MBI.
DHeprus pacuieruieHusi aTOMHOTO siapa. SlmepHas SHepreTrKa

T, P

6 Pazpea 6.
Ipoaronus
BceenHnoii

ConHeuHasi cucTteMa. 3Be3Ibl M WCTOYHHKH WX SHepruu. [ 'amaktuka.
Beckoneunocte Bceenennoit. IloHsitTHe 0 KOCMOJOTHH. DBOIIOLHUS
3BE3I.

Y, P

[Mpumeuanue: T — TectupoBanue, P — Hammcanue pedepata, Y — ycTHbI onpoc, KP — koHTponpHAs paboTa
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2.4.2. 3aHATHA CEMMHAPCKOI0 THIIA

— HE IIPEelyCMOTPEHbI

2.4.3. [IpakTnyeckue 3anaTus (JlabopaTopHbie 3aHATHS)

dopma
HaumenoBanue
No pasnena HaumeHoBaHUe NPAKTHYECKHX (JIAG0PAaTOPHBIX) padoT TEKYLIEero
KOHTPOJIsI
1. |Pa3gen 2. HccnenoBanne 3aBUCUMOCTH TPAEKTOPUH OT BEIOOpA CHCTEMBI OTCUETa
MexaHuka Pabora ¢ rpadukamu TBIKCHUS
N3ydyeHne nqBuxKeHUs Tela MO ASHCTBUEM OCTOSTHHON CUIIbL [P. V. TP
W3yueHne 3ak0HA COXPaHEHUS UMITYIbCA U PEAKTHBHOTO JIBIKCHUS >
W3yueHne 3aBUCHMOCTH ITepruoia KoJieOaHUl HUTSHOTO MasTHUKA OT
JUTHHBI HUTH
2. |Pasmean 3. Uzyuenne Gpu3nIecKUX CBONCTB TBEPIBIX TEI, KUAKOCTEH, Ta30B
MouJexynsipHas CpaBHEHHE KOJIMYECTBa TEIJIOTHI IPU TEII00OMEeHe
dusunka. ITpoBepka crpaBeNIMBOCTH ra30BBIX 3aKOHOB I1p, v, JIP
TepmoamHamuka  |(M3MepeHue BIaXXHOCTH BO3AyXa
N3ydyeHue MoJeel TEIIOBBIX IBUraTeNIeh
3 |Pa3zmen 4. W3y4yeHne NpoBOJHUKOB U JUAJIEKTPUKOB
OcHoBBI N3yuenne 3akoHa OMa A7 yuacTka e
3JIEKTPOAMHAMMKM |/3yyeHue TENI0BOro NEHCTBUS IEKTPUIECKOIO TOKA IIP, v, JIP
W3yueHne 3aKOHOB paclpoOCTPaHCHHUS CBETa
OnpeJienicHrEe XapaKTEPUCTUK COOMPAIOIIEH JIMH3BI
4  |Pa3gen 5. Wzyuenue naTepdepeHIm CBETa
Ctpoenue atoma u |V3ydenne audpaxmmm cBeta [P, v, JIP
KBaHTOBas ¢pu3uka [V3yueHue Mozenell CTpOEHUs aToMa
5 |Pa3pgeu 6. Hab6ironenue 3a nBrkeHHEM HEOECHBIX TeEIT
IBoJnonus Uzyuenne momeneit CoTHETHON CHCTEMBI IIP, V¥, JIP
BcesenHoii
2.4.4 Copepxxkanne camocrositeabHoli padorsl (IIpumepHass TemaTHKa
pedepaToB)
Ilo ¢uzuke

1. Metponorus B nmpodeccuun

2 ®usuka B npodeccun (3HaueHUE HU3UKA TTPH OCBOSHUU PO ECCHN)
3. Iorpemnoctu u3MepeHuit

4. CKOpOCTH B MPUPOJIEC U TEXHHUKE.

5. Nanuneo N'anuneit — ocHOBATENb TOUHOTO €CTECTBO3HAHUS

6. 3HaueHue OTKpBITH [ anmiies

7. Ucaak HploToH — co3aaTens KIacCHUECKON GU3NKH

8. CuJbl B IPUPOJIE U TEXHUKE

9.YnpTpa3ByK U €ro UCTIOJIH30BAaHUE B MEIUIIMHE M TEXHHUKE
10.PannoakTUBHBIEC U3TYYEHUS U UX BO3/ACHCTBHE HA )KUBBIE OPTAaHU3MBI

2.4.5 IlepeyeHb y4e0OHO-METOAUYECKOT0 OOecmevYeHHsl IJIsi CAMOCTOSATEIbHOM

padoThHI 00YYAIOIIMXCH MO AUCHUIIINHE

CamocrosTenpHas paboTa ydamuxcs sBIsSeTCS BakHeumend Qopmoit yueOHo-

BOCIIUTATCIILHOI'O ITpOoIEcCa.

OcHoBHas Ocjib CaMOCTOSITEJIbHOM pa6OTBI InIpun M3Yy4YCHHM JUCHUILIMHBI —
3aKPCIIUThL TCOPCTUUCCKUC 3HAHMS, IMOJYUYCHHBIC B XOJ JICKIIMOHHBIX SaHSITI/IfI, a TaKXKeE
C(I)OpMI/IpOBaTB MPAaKTUYICCKUC HABBIKU ITIOATOTOBKHU B 00J1aCTH €CTECTBO3HAHUS.
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CamocrosiTenpHasi paboTa yd4alIuxcsi B MPOIECCE OCBOCHMS JIUCHUTLINHBI

BKJIIOYAacCT:

- N3y4YECHHE OCHOBHOM U JOTIOJHUTEIBLHOM JIUTEPATYPHI 110 IPEAMETY;
- u3ydyeHHe (KOHCIEKTHPOBAHME) BOIIPOCOB, BBI3BIBAIOIIMX 3aTPyJHEHHUS MpPU UX

U3Yy4YECHUU;

- paboTYy C NEKTPOHHBIMH Y4€OHBIMU PECypCcCamu;

- U3y4EHUE MAaTEePHAJIOB MEPUOAMYECKON MeYaT, MHTEPHET PECYPCOB;
- IOJTOTOBKY K TECTHPOBAHHUIO;

- IOATOTOBKY K MPAKTUYECKUM H JTa0OPATOPHBIM 3aHITHUSIM,;

- IPOBEICHHE OTIBITOB, SKCTICPUMEHTOB;

- BBIIIOJTHEHUE JIOMAIIHUX 3aJ[aHUH.

HaumeHnoBanue
pa3jeiia, TeMbl

Ilepeyenb yueOHO-MeTOAMYECKOTO O0eciedeHMsI AUCHUIIIMHBI 110 BbINOJIHEHHIO
CaMOCTOSATETbHON padoThI

KacesHoB, B.A. ®usuka. YrmyoneHHbii ypoBenb. 10 ki.: yaeonuk. — M.: [Ipoda, 2016.-447c.
Tpogumosa, T. . PykoBOACTBO K PEIICHHUIO 3a1a4 M0 (pr3uKe [ DIeKTPOHHBIN pecypc]:

Mexanuka yuebHOe mocooue ansa CIIO / T. U. Tpopumosa. — 3-e u3., ucmp. u gorn. — M.:
Wsnarenscteo FOpaiit, 2017. — 265 c. - URL: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45SE-OFF2AC9E3ATA
KacesaoB, B.A. ®usnka. YrmyoneHnHsiit ypoBeHs. 10 ki1.: yueOrnuk. — M.: [Ipoda, 2016.-447c.

MonekynspHast | Tpogumosa, T. d. PykOBOJCTBO K pEIICHUIO 3a1a4 IO (U3UKe [ DICKTPOHHBINA pecypce]:
¢u3nka u yaebroe nocobue s CI1O / T. U. Tpopumosa. — 3-e u3z., ucrp. u 1o — M.:
tepmoauHamuka |M3parensctBo FOpaiit, 2017. — 265 c. - URL: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45E-OFF2AC9E3ATA
KacesuoB, B.A. ®u3uka. YrmyoneHusii yposens. 10 ki.: yae6Huk. — M.: [Ipoda, 2016.-447c.
KacpstnoB, B.A. ®uzuka. Yriryonennsiii yposens. 11 kir.: yaeonuk. — M.: Jlpoda 2015.- 463c.
S p— Tpoghumosa, T. M. PyKOBOACTBO K PEIICHUIO 3a1a4 10 (U3UKe [ DISKTPOHHBINA pecype]:

yaebHOe mocobue st CIIO / T. U. Tpopumosa. — 3-e m31., ucmp. u gom. — M.:
Uspatenscteo FOpaiit, 2017. — 265 c. - URL: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45E-OFF2AC9E3ATA

Ctpoenue atroma u
KBaHTOBas (pusnka

KacesHoB, B.A. ®u3uka. YrmyoneHusli ypoBenb. 1 1 x.: yaeoruk. — M.: [Ipoda 2015.- 463c.
Tpogumosa, T. M. PykoBOICTBO K pelIeHUIO 3a1a4 1o (Gu3uke [DIeKTPOHHBIH pecypc]:
yuebHoe nmocoowue ans CITO / T. U. Tpodumosa. — 3-¢ u31., UCIp. ¥ A0, — M.:
W3patensctBo FOpaiit, 2017. — 265 c. - URL: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45E-0FF2AC9E3ATA

KacesinoB, B.A. ®usuka. YriuyoneHubsiil ypoBenb. 11 ki.: yaeonuk. — M.: JIpoda 2015.- 463c.
Tpoghumosa, T. Y. PykoBOACTBO K peIICHHUIO 3a1a4 1o (u3nke [IIeKTpOHHBIN pecypc]:

BB::HJ;}EEZI;I yuebHOe mocooue ans CI1O / T. U. Tpodumosa. — 3-¢ u3n., ucmp. u gorn. — M.:
Wznarenscreo FOpaiit, 2017. — 265 c. - URL.: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45E-OFF2ACIE3ATA

KpOMe NEPCUNCIICHHBIX HCTOYHHKOB y‘laHIPIfIc;I MOXET BOCIIOJIIB30BAThCA

IIOMCKOBBIMH CUCTEMAaMH CCTHU I/IHTepHeT 10 TEME CaMOCTOSITEIIbHOM pa6OTBI.

JLoist

OCBOCHMA

JUCIHUITIINHBI nu CaMOCTOATCJIBHOI'O BBIITOJIHCHH A

PEIyCMOTPEHHBIX Y4€OHOW MPOrpaMMOM Kypca 3aJaHWii MOXKET OBITh HCIOJIH30BAHO
cieqyroniee yueOHO-MeTOJUUECKOoe 0OecreueHue:
-METOANYECKUE PEKOMEHJAllMU K BBITIOJHEHUIO J1a00paTOpHbIX padboT;
-METOJINYEeCKHE PEKOMEHIAIINH K CaMOCTOSITEIbHOM padoTe.

Hauanom opranuzanuu ar000i caMoCTOATEIbHOW paboThl JOHKHO OBbITH TPUBUTHE
HABBIKOB M YMEHUI T'PaMOTHON paboThI ¢ y4eOHOM U HAy4YHOU JTUTEpaTypoil. DTOT
IPOILIECC, B IEPBYIO OYEPE/Ib, CBSI3aH C HAXOXKACHUEM HEOOXOIUMOMN I yCIIEITHOIO
OBJIa/ICHUS1 y4eOHBIM MaTepPUAIIOM JTUTEPATYPOil. YUaIuiics TOHKEH yMETh
MOJIb30BaThCs (POHAAMU OMOIMOTEK U CIIPABOYHO-OMOIHOrpaduueCKUMH U3TaHUSMU.
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https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A
https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A

3 OBPA3OBATEJIBHBIE TEXHOJIOT M

Jnst u3ydeHHs €CTECTBO3HAHUS IPEIyCMAaTPUBAETCS HCIOJIb30BaHHE B y4eOHOM
Ipolecce aKTUBHBIX M HMHTEPAKTUBHBIX (DOPM IPOBEACHUS AayJUTOPHBIX W BHEAYJUTOPHBIX

3aHATHI € 1EeNIbI0 POPMHUPOBAHUS U Pa3BUTHA MPO(ECCHOHAIBHBIX HABBIKOB 00YYaIOIIUXCS.

B mnpomecce oOydeHuss HpUMEHSIOTCS 00pa3oBaTeibHbIE TEXHOJOTHH JMYHOCTHO-
NeSTENbHOCTHOTO, pPa3BUBAIOLIET0 M MpobiemMHoro oOydeHus. OOs3ateneH JabopaTOpHBIN

MPAaKTUKYM IO pa3aciiaM TUCHUILIINHEI.

B yuebGHOM mpoliecce HapsAay € TPaJUIMOHHBIMH 00pa30BaTEIbHBIMH TEXHOJOTUSMU
WCIIONB3YIOTCS KOMIBIOTEPHOE TECTUPOBAHUE, TEMATHUYECKHUE MPE3CHTALMH, WHTEPAKTHUBHBIC

TCXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTHHU NPHU NPOBEACHUH JEKIM T

Buasl npuMeHsieMbIX 00pa3oBaTebHBIX Ko
Ne Tema AL TP P!
TeXHOJI0T Ui yac
AynnoBu3yanbHasi TEXHOJIOTHS, TPOOIEMHOE
1 du3uKa U METOBI HAYIHOTO MTO3HAHUS 4
U3JI0)KEHHE
2 Mexannka [IpobneMHOE H3IIOKEHHE 10
3 MonekyssipHast ¢puzuka. TepmoarHamMuKa [IpobnemHoE H310°KEHNE 14
AynnoBu3yajibHasi TEXHOJIOTHsI, TPOOIEeMHOE
4 OCHOBBI 2JI€KTPOTUHAMUKU Y Y - 1P 12
M3JI0KEHHE
5 Crpoenue aToMa ¥ KBaHTOBast (hu3nKa [IpoGremMHOE M3II0KEHHE 9
6 DBosonus BeenenHoi [IpoGmeMHOE M3II0KEHHE 3
3.2.00pa3oBaTe/IbHbIE TEXHOJOTHH NIPH NPOBEAeHUHU NPAKTHYECKUX 3aHATHI
(1abopaTopHBIX padoT)
Ne Tema 3ausTus Buabl npumensieMbix oopasoBaresqbubix | Ko
TeXHOJIOT Ui qac
1 | HccnenoBanue 3aBHCUMOCTH TPAEKTOPHHU OT Jluckyccust 1o TEOPETHIECKIM BOTIPOCAM. 2
Bbl60pa CUCTCMBI OTCUCTA. Pemenue 3aa4 UHAUBUAYaJIbHO
2 | Pabota c rpaduKkaMu IBIKEHHSI. Kpyraslii cToa o TeopeTudeckum 2
BompocaM. Pemienue 3aiau keiic-MeTo10M
3 | U3yueHue IBMXKEHHS Tejla MO ACHCTBUEM Jluckyccust 1o TEOPETHIECKUM BOTIPOCAM. 2%
TTOCTOSTHHOH CHUIIBI. Brmonrenne nabopatopHoit paboTEl
4 | KontpompHas pabota o Teme «KnHemarunka. WHauBuayanbHOE peleHue 3a1a4 2
Jnnamukay
5 |M3yueHne 3aKoHa COXpaHEHMS UMITYJIbCa U Jluckyccust 1o TEOPETHIECKUM BOTIPOCAM. 2%
PEaKTUBHOTO IBHKEHUS Beimonnenue nabopaTopHoit paboTh
6 | M3yueHue 3aBUCUMOCTH IeproJa KoJieOaHuH Jluckyccust 1o TEOPETHIECKUM BOTIPOCAM. 2
HHUTSHOTO MasiTHUKA OT JJIMHBI HUTH. Beimonnenne nabopaTopHOi paboTh
7 H3ydenne pu3MuecKuX CBOWCTB TBEPJBIX T, Juckyccust 1o TEOpETUYECKUM BOIIPOCaM. 2
XKHUJIKOCTEH, Ta30B. Pemenne 3a1au MaJbIMK TPyNIIaMA
8 | CpaBHeHHE KOJIMYECTBA TEIUIOTHI ITPH JlucKyccust 1o TEOPETHIECKUM BOTIPOCAM. 2
TerIoo0MeHe. Beimonenue mabopaTopHoit paboThI
9  |TIpoBepka cripaBeAIMBOCTH I'a30BBIX 3aKOHOB. Jlickyccust 1o TEOPETHIECKUM BOTIPOCAM. 2*
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Beinosnenue nabopaTopHoit paboTh

10 | M3mepeHune BIaKHOCTH BO3/yXa. Jluckyccust 1o TEOPETHIECKUM BOTIPOCAM. 2
BrinosHeHue 1adb0opaTopHO paboTh
11 | KonrposbHas paboTa o teme «MouekysspHas WumuBuyansHOE peleHne 3anaq 2
(uznkay
12 |U3yyeHue Mojeineii TEIUIOBBIX JBUTATEIICH. Kpyrslii cTOJ MO TEOPETHUECKUM BOIIPOCaM 2*
Pemrenne 3ama4 ManeIMu TpynmaMu
13 |M3y4yeHne NpOBOTHUKOB U TUICKTPUKOB. JIucIIyT 1o TeOpeTHIeCKUM BOIIPOCaM 2
Pemenue 3a7a4 UHAUBUAYaJIbHO C
TPYIIIOBEIM OOCYXICHHEM
14 |U3yuenue 3akoHa OMa U1 y4acTKa IeTH. JIucKyccHs 1o TeOpeTHYECKUM BOTIPOCaM. 2
Brimonaenue nabopatopHOii padoThI
15 |H3y4eHne TEIIOBOTO NEHCTBUS IEKTPUICCKOTO JIMCKyCCHSI TT0 TEOPETHIECKUM BOTIPOCAM. 2
TOKa. Beimonenue mabopaTopHoit paboThI
16 |KoutpoipHas padota mo teme «IlocTosHHEIN Tok» | UHIUBUAYaIbHOE pElICHUE 3a1a4 2
17 |V3y4yeHne 3aKOHOB PACIPOCTPAHEHHS CBETA. Pemenne cutyaTHBHBIX U 2
IMPOU3BOACTBCHHBIX 3a1a4
18 | Onpenenenne xapakTepuUCTHK COOMparomiei IMH3bI. | JIUCKyCCHs IO TEOPETUUECKHM BOITPOCaM. 2%
BrimostHeHne 1abopaTopHON paboThI
19 |U3yyenue unTEphEpEHIINHU CBETA. Urposoe 3ausTre Ha MojiesX. Penenne 2*
3amad
20 |HWzyuenue audpakuud cBETA. JIMCKycCCHsI TTO TEOPETHYECKUM BOTIPOCAM. 2
AHanu3 KOHKPETHBIX CUTyallui
21 |M3yueHne Moperneil CTpOEHHS aTOMa JucnyT 1o TeopeTHYeCKuM BOTIpOcaM 2%
Pemenue 3a1a4 UHAUBUAYaJIbHO C
TPYIIIOBBIM OOCYKICHUEM
22 | Habmronenue 3a JBMKECHUEM HEOECHBIX TEI. AHanu3 KOHKPETHBIX CUTYAIHi 2*
23 | Mzyuenue moneneit COTHEYHOM CHCTEMBIL. Kpyrasiii cTOJI 10 TEOPETHIECKUM BOIIPOCaM 1
Pemenue 3aaau kefic-mMeTo0M
Uroro mo xypcy 45
B TOM YHCJIe HHTEpaKTUBHOE 00y4yenue® |  16*
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4 YCJIOBHUSI PEAJIM3AIIAA TIPOT'PAMMBI YYEFHOM JUCIUILIVHBI

4.1 MaTtepuaJjbHO-TeXHHYeCKas 0a3a, He00OXoAMMAas /ISl OCYIeCTBJICHUSA
00pa30BaTEJLHOIO MPOLECCA MO IMCUUILIHHE

Peanuzanus yueOHoi nucuuniauibel Ousuka TpedyeT HaIM4Yusl yueOHOro KabuHeTa
JUIS  TPOBEACHHUA TEOPETHYECKUX U MPAKTHYECKUX 3aHATUH U Ja00paTOpHUIo
COOTBETCTBYIOIIETO MPOouIIs.

Peammzanmst  y4eOHONM  JUCHUIUIMHBI ~ OCYIIECTBIISIETCS B CIIEIHAIBHO
000pyIOBaHHOM KaOWHETE €CTECTBEHHOHAY4YHBIX IUCLMIUIMH, KOTOpBIA BKIIIOYAET B
ceOs:

MyJbTUMEINA KOMILIEKT (MYJIbTUMEAUANIPOEKTOP U 3KpaH),

KOMIIBIOTED,

Jocka yueOHas,

yueOHasi MeOelb.

Y4eoHo-MeToIMUECKOE 00ecTieyeHue:

PaGouas yaebHast mporpamma

@DOH/T OLIEHOYHBIX CPEJICTB

Y4eOHUKHU

Mertonuyeckue pazpaboTKu K 3aHITHIM

JnnakTuueckuid pa3aaTOuHbIN MaTepran

Kaprouku-3aianusi, TeCTOBbIC 3aJaHUS

JleMoHCTpaIoHHbIe MaTepHalTbl (MYJIbTUMEANIHBIC TPE3CHTAINN, BUACOPUITEMBI)
Kommuiekt yueOHO-HarIAIHBIX TOCOOUH O PU3NKE

Komriext mpuGopoB 11 1eMOHCTPAIIUU OTIBITOB

Kommuiexkt mpubopoB 1yt mpoBeeHust 1a00paTOPHBIX U MPAKTHYECKUX paboT
Komruiekt noptpetoB pu3nkoB

MesxtyHapoaHasi cucTeMa U3MEPEHUS eINHUI]

Kom1uiekT 351eKTpOHHBIX TocoOuit

Tabmuie! o ¢pusuke

4.2 IlepeyeHb HEOOXOAMMOI0 MPOTrPAMMHOI0 O00ecedeHust
1. 7-zip (munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mureH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (ureH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (muniensus - http://www.openoffice.org/license.html)

5. Free Commander (nmuen3us
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

6. Google Chrome (murenHs3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBo601HOM J0CTYIIE)

8. Mozilla Firefox (nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHb OCHOBHBbIX U JOITOJIHUTEJIbHBIX
NHOOPMAIMOHHBIX HCTOYHUKOB, HEOBXOAUMBbIX JJIsA
OCBOEHUA INCIMITJIMHBI

5.1 OcHoBHas UTEpaTypa

1. Tpoghumosa, T. M. PykoBOACTBO K pENICHHUIO 3a7a4 1Mo (uU3uKe [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue ans CIIO / T. . Tpodbumosa. — 3-e u3a., ucip. U J0M. —
M.: WMzparensctBo FOpaiit, 2017. — 265 <c¢. - URL: https://www.biblio-

online.ru/viewer/65C1CD78-22C0-4A48-B45E-O0FF2ACOE3AT A#page/l

2. Topnay, B. B. ®usuka [DneKTpoHHBIN pecypc]: yueoHoe nocodue mis CIIO / B.
B. I'opnau. 2-e¢ u31., uctp. u gon. — M.: UznarensctBo IOpaiit, 2017. — 175 c. -
URL: https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

3. Topnau,B. B. ®usuka. CamocrtosiTerabHas padoTa CTyAeHTa [DJIEKTPOHHBIH
pecypc]: yuebHoe nmocobue st CITO / B. B. T'opnau, H. A. MBanos, M. B. [Inactununa.
— 2-e u3A., ucnp. u gon. — M.: UznatensctBo HOpaiit, 2017. — 168 c¢. - URL:
https://www.biblio-online.ru/viewer/DB31CB42-D3A6-4555-9807-
36532DC15AC9%#page/l

5.2/TonoJiHUTE/ILHAS JTUTEPATYPA

1. KacpsanoB, B.A. ®uzuka. Yrinyonennsiii ypoenb.10 ki.: yueonuk. — M.: lpoda,
2016.-447c. 10

2. KacesHoB, B.A. ®usuka. YrnybneHusiii ypoensb.11 ki.: yueonuk. — M.: JIpoda
2015.- 463c¢. 10

3. Yakak,A.A. ®uzuka aua  10-11  kjmaccoB  yHHUBEPCUTETCKOU (PU3UKO-
MaTeMaTHYeCKON IIKOJIBl [DJIEKTpOHHBIM pecypc]: yueOHoe mocobme / A.A. Uakak,
H.A. ManakoB, B.JI. bepaunckuii. - OpenOypr: OpeHOyprckuii rocyaapCTBEHHBIM
YHUBEPCUTET, 2013. - 329 C. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=260738

4. Yakak,A.A. @usuka g 11 kimacca yHHBEPCHUTETCKOHN (DUM3MKO-MATeMaTUdeCKOU
HIKOJIbI [DJEeKTpOHHBIN pecypc]:  yueOHoe mocobue / A.A. Yakak, H.A. MaHnakos,
B.JI. bepnunckwuii. - OpenOypr: OpeHOyprckuii TocyapcTBeHHbIN yHUBepeuteT, 2013. -
318 c. - URL: http://biblioclub.ru/index.php?page=book_view red&book id=260739

o. lopsiues,b. B. O6mas ¢puszuka. OnTuka. [Ipaktuueckue 3aHsaTHS [DIEKTPOHHBIN
pecypc]: yaebnoe nocobue mns CIIO / b. B. T'opsueB, C. b. Morunsaunkuii. — M.:
WznarensctBo  FOpaiit, 2016. — 91 c¢. - URL: https://www.biblio-
online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BCOB8E#page/1

6. Kanamnukos, H. II. ®wusuka. I'paduueckue meToapl peuieHUs 3ajnay
[DnexTponnbiit pecypc]: yue6noe mocobme s CIIO / H. TI. Kamamnwukos, B. W.
Komkun. — 2-e uza., ucnp. u gon. — M.: U3gatensctBo FOpaiit, 2017. — 250 c. - URL:
https://www.biblio-online.ru/viewer/441419C9-0692-482A-AAT74-
4092DFB46930#page/1

7. Kanamaukos, H. I1. ®usuka B 2 4. Yacte 1 [DnextpoHHBIN pecypc]|: yaeOHUK U
npaktukym s CI1O / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ uU31., UCIIP. U JIOT. —
M.: WsmarensctBo IOpaiit, 2017. — 313 «c¢. - URL: https://www.biblio-
online.ru/viewer/93EAB9FB-FD8F-446C-9C6F-DA322A473747#page/1
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https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-9195E22116E5#page/1
https://www.biblio-online.ru/viewer/DB31CB42-D3A6-4555-9807-36532DC15AC9#page/1
https://www.biblio-online.ru/viewer/DB31CB42-D3A6-4555-9807-36532DC15AC9#page/1
http://biblioclub.ru/index.php?page=book_view_red&book_id=260738
http://biblioclub.ru/index.php?page=book_view_red&book_id=260739
https://www.biblio-online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BC0B8E#page/1
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https://www.biblio-online.ru/viewer/441419C9-0692-482A-AA74-4092DFB46930#page/1
https://www.biblio-online.ru/viewer/93EAB9FB-FD8F-446C-9C6F-DA322A473747#page/1
https://www.biblio-online.ru/viewer/93EAB9FB-FD8F-446C-9C6F-DA322A473747#page/1

8. Kanamnukos, H. TI. ®usuka B 2 4. Yacts 2 [DneKTpoHHBIN pecypc]: yueOHUK U
npaktukym aist CITO / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-€ u3., UCIp. U AOI. —
M.: WsmarensctBo IOpaiit, 2017. — 293 «¢. - URL: https://www.biblio-
online.ru/viewer/AFE32CB2-51F2-4F5A-8D0OF-D03E9161399E#page/1

9. I'opnau. B. B. ®usuka [DnekTponHbIit pecypc]: yuedHoe nocodue mist CITO / B.
B. l'opnau. — 2-e u3n., ucnp. u gon. — M.: U3znarensctBo FOpaiit, 2017. — 175 c. -
URL: https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

10. Pommonos,B. H. ®usuka [DnektponHblii pecypc]: yuednoe nocodbue mist CI10 / B.
H. PomnonoB. — 2-e u3a., ucnp. u nqon. — M.: M3garensctBo FOpaiit, 2017. — 295 c. -
URL.: https://www.biblio-online.ru/viewer/BED898B7-5325-41D0-9524-
D40F090B07CD#page/1

11.  Ocenenuuk,, 0. C. ®uzuka. MonynbHbIN Kypc [DIEKTPOHHBIN pecypc]: yueOHoe
nocooue mist CITO / FO. C. Ocenequuk, I1. M. Camoiinnenko, T. H. Tounmimmnaa. — M.:
WznarensctBo  IOpaiir, 2017. — 526 c. - URL: https://www.biblio-
online.ru/viewer/42F1B9E2-26EF-4C90-B595-3668F62893B5#page/1

12. ®wusuka. CroBapb-cripaBoYHHK B 2 4. Yacte | [DnekTpoHHBIH pecypc]:
cupaBounuk g CIIO / E. C. Ilnatynos, B. A. Camoneros, C. E. bypasoii, C. C.
[Tpomkua. — 2-e¢ usn., crep. — M.: M3garensctBo FOpaiit, 2017. — 380 c¢. - URL:
https://www.biblio-online.ru/viewer/97B5E856-CESE-46A8-9174-
BBEEADEE3495#page/1

13. ®wuszuka. CnoBapb-cripaBOYHMK B 2 4. Yacte 2 [DaekTpoHHBIN pecypcl:
cupaBounuk st CIIO / E. C. I[lnatynos, B. A. Camonero, C. E. bypasoii, C. C.
[Ipomkun. — 2-e usn., crep. — M.: M3garensctBo FOpaiit, 2017. — 396 c. - URL:
https://www.biblio-online.ru/viewer/64C73E34-34A9-4F11-A707-
2966E65C7D62#page/1

14.  Aiizennon, A. E. ®usuka [D7IeKTpoHHBIN pecypc]: YUeOHHK M TPAKTUKYM IS
CIIO / A. E. Aizennon. — M. : MUspmarensctBo IOpaiit, 2017. — 335 c. - URL:
https://www.biblio-online.ru/viewer/AAAA4EF6-39B5-4C3C-B770-
9CCA1FDE1A95#page/l

KpaBuenko, H. 10. ®usuka [DnekTpoHHbIi pecypc]: yueOnuk u npaktukym st CI1O /
H. 10. KpaBuenko. — M.: MH3pgarensctBo [Opaiir, 2017. — 300 c. -
URL:https://www.biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-
F3F55FF62666#page/1

5.3Ilepuoauyeckue U3aHus
1 Hayka Ky6anu
2 Cpennee mpodeccuoHanbHOE 00pa3oBaHUE
3. N3BecTus Beicmnx yaeOHbIX 3aBenennii. CeBepo-KaBkaszckuit pernon. Cepusi:
EcrectBennsnie nayku - URL: http://elibrary.ru/title_about.asp?id=7362
4, Ipukaagnasi MexaHuKa U TexHudeckas pusuka. - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2166
5. Hayxka B Poccun. - URL: http://dlib.eastview.com/browse/publication/587
6. dusuka. [TepBoe centssops.- URL: http://elibrary.ru/title_about.asp?id=29019
7 [Mpuknamnas pusuka.- URL: http://elibrary.ru/title_about.asp?id=9002
8. dusnueckoe odpa3zoBanue B By3ax.- URL:
http://elibrary.ru/title_about.asp?id=9220
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http://elibrary.ru/title_about.asp?id=9002
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5.4. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOM CeTH

«AHTEpHET», HEOOXOTUMBIX [IJIS1 0CBOECHHS TUCHHIIITHHBI

1. OBC «Yuusepcuretrckas 6udamoreka ONLINE». — URL: www.biblioclub.ru

2. ObC uznarensctBa «Jlanby. — URL: https://e.lanbook.com

3. OBC «Opaiit». — URL: http://www.biblio-online.ru/

4. DnexTponHsli katanor Hayunoit 6ubmmuorexku Kyol'y. —

URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnextpoHHas 6ubnuoteka «M3aarensckoro qoma «I'peOEHHUKOBY -

URL:www.grebennikon.ru

6. Hayunas snexktponnas 6ubnanoreka (HOb) «eLibrary.ruy. -

URL:http://www.elibrary.ru

7. basbl manHbix komnanuu «Mct Beroy. - URL:http://dlib.eastview.com

8. Jlekropuym TB». - URL.: http://www.lektorium.tv/

9. Hanmonanbnast snextponHas o6udnuoreka «HIby. - URL:http://H36.pd/

10. KubepJlenunka: HaydHas snektponHas oubnmnoreka. — URL: http://cyberleninka.ru/

11. Enunoe okHO nocTyna K 00pa3oBaTelIbHBIM pecypcaM : penepanphas MC

cBobouoro gocryma. — URL: http://window.edu.ru.

12. CripaBo4HO-TIpaBOBAs cucreMa «KoHcynpTaHT [Tmroc» - URL

http://www.consultant.ru
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6 METOIUYECKUE YKA3ZAHUS OBYYAIOIMMCS IO OCBOEHUIO
JUCLMILIVHBI

OOyuaromuecss s TOJHOLEHHOTO OCBOEHHUS Y4eOHOro Kypca JIOJKHBI
COCTaBJISATh KOHCHEKTHl KaK IPH MPOCIYIIUBAHUH €T0 TEOPETHYECKOW (JIEKIIMOHHON)
YacTH, TaK M MpPU TOATOTOBKE K TMPAKTHUECKUM 3aHATHsAM. JKenmarenbHO, 4YTOOBI
KOHCIIEKTBI JIEKUUMH M CEMHHApPOB 3alMCBHIBAINCh B JIOTUYECKOM IOCIEN0BATEIbHOCTH
U3YYEHHUs Kypca U COIEpXkKaluCh B OIHON TeTpaau. DTo obecrneyuT Oojee MOIHYIO
MOATOTOBKY, KaK K TEKYIIUM Y4€OHBIM 3aHITHSAM, TaK ¥ CECCHOHHOMY KOHTPOJIIO 3HAHHIA.

CamocrositenbHast ~ pabota  siBisgeTcs — BaxkHedmed — ¢opmoit  ydeOHO-
MO3HaBaTeNIbHOTO mponecca. Llenasb 3aganuil 11 caMoCTOSATENIbHOM pabOThl — 3aKPENUTh
U pacIIUpUTh 3HAHMs, YMEHHs, HaBBIKM, NPUOOpPETEHHBIE B pe3yJbTaTe H3y4eHUs
JUCIUIUIMHBI; OBIAJETh YMEHHEM HCIIOJIb30BaTh MOJIYYCHHbIE 3HAHUS B MPAKTUYECKOH
paboTe; MoNy4uTh NEPBUYHBIC HABBIKU TPOPECCUOHATBHOM J1eATEIbHOCTH.

Hauanom opranuzanuu a000i caMOCTOSITENbHON paboThl 1OJKHO ObITh MPUBUTHE
HAaBBIKOB U YMEHHUU TPaMOTHOM paboThl ¢ y4eOHOM M HaydHOW JMTEpaTypol. IToT
IpoliecC, B MEPBYIO OYEpe/b, CBSI3aH C HAXOXKJIEHUEM HEOOXOOUMOM JUIsl yCIEUIHOIO
OBJIAZICHUS] Y4€OHbIM MAaTEpHUAJIOM JMTEPATYpod. Yyaluiicss JOHKEH H3YYUTh CIHCOK
HOPMATHBHO-TIPABOBBIX AaKTOB M HSKOHOMHYECKOW JIMTEpaTypbl, PEKOMEHAYEMBbIH I10
y4eOHOW JUCUMIUIMHE, YyMETh I0JIb30BaThCad (oHaaMu OHONMOTEK W CIpPaBOYHO-
OoubmuorpaduueCKUMH U3aHUSIMH.

3amaHus s CaMOCTOSITEbHOW PabOThl BBINOJHSIOTCS B MUCBMEHHOM BHUJE BO
BHEayJIUTOpHOEe Bpems. PaboTa MomKHA HOCUTH TBOPYECKHI XapakTep, MPU €€ OLEHKE
npenojaBaTesib B MEPBYIO Ouepe/lb OLEHUMBAaeT OOOCHOBAHHOCTh M OPUTMHAILHOCTD
BBIBOJIOB. B mmchbMeHHOW paboTe TO TeMme 3aJaHdsl y4Yalluics MOJDKEH IOJTHO |
BCECTOPOHHE pPAacCMOTPETh BCE AaCHEKTbl TEMbI, YETKO Cc(OpMyIHpOBaTh U
apryMEHTHpPOBaTh CBOKO IMO3MIMIO IO HMCCIEAYyEMbIM BompocaMm. BbiOOp KOHKpETHOro
3aJaHusl Ui CaMOCTOSITEIbHOW  paboThl MPOBOAMUT  IpenojaBaTelb, BEAYyIIMN
IOPAKTUYECKUE 3aHSATHS B COOTBETCTBUM C TIEPEYHEM, YyKa3aHHbIM B IUIaHAX
IPAKTUYECKUX 3aHATUI.

Obwue npasuna 6blnOAHEHUS NUCLMEHHBIX pabom

Ha mepBoM 3aHSATMHM CTYIEHTBHl JOJDKHBI OBITh TNPOUH(OPMHUPOBAHBI O
HEOOXOJUMOCTH COOJIIOJICHUSI HOPM aKaJeMUYECKOM 3TUKU M aBTOPCKHUX NpaB B XOJE
oOyuenus. B yactHoCcTH, PeAOCTaBIAIOTCS CBEICHUS:

— obmast uHpopManus 06 aBTOPCKUX MpaBax;

- IpaBujIa LUTUPOBAHUS;

- npaBuiia OPOPMIIEHHSI CChUIOK;

Bce wumerommecss B TEKCT€ CHOCKHM TIIATENBHO BBIBEPSIOTCS M CHa0XaroTcs
«agpecamm.

Heponyctumo BKiIIOUaTh B CBOIO pabOTy BBLAEP)KKH M3 pabOT APYTrUX aBTOPOB Oe3
yKa3aHUsl Ha 3TO, EPECKa3bIBaTh Yy)KYI0 paboTy OJIM3KO K TEKCTy 0€3 OTCBUIKHM K Heil,
UCIIONIb30BATh UY)XKHE MHaeu O0e3 YyKa3aHus IEPBOMCTOYHMKOB (3TO KacaeTcsi |
uHpopmanuy, HaiineHHo B UHrepHere). Bce ciydyam mnjarmata JOJDKHBI  OBITH
UCKJTFOUEHBI.

Crrcok UCHOJB30BAHHOM JIMTEPATypbl JOJDKEH BKJIKOYAaTh BCE HCTOYHUKH
uH(pOpMallUM, HM3YYE€HHbIE M MPOpabOTaHHBIE CTYJEHTOM B IPOLIECCE BBIMOTHEHUS
paboTel, W mJomkeH ObITh cocTaBieH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnmuorpaduueckas ccpuika. OOue TpeOOBAHMS U TPaBUIIaY.
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Tpebosanus k nanucanuio peghepama

Pedepar mo nmaHHOMy Kypcy SBJSE€TCS OJHUM €3 METOJOB OpraHU3alluU
CaMOCTOSITEIbHON PaOOTBHI.

Tembl pedeparoB SBIAIOTCS JOMOJHUTEIBHBIM MAaTEPHAIOM JUJIi W3Y4YEHUS
JTAHHOHN TUCIUIUIMHBL Pedepat orieHnBaeTcs B 0IMH 0ajll B OLIEHKE UTOTO IK3aMeHa

Pedepar pomken ObITh TOATOTOBICH COTJIACHO TeME, MPEIJIOKEHHOU
npenojaBaTeneM. JlomyckaeTcsi caMOCTOSTENbHBIM BBIOOP TeMbI pedepaTa, HO TIO
COIJIACOBAHMIO C IPEINO0/IaBaTEIIEM.

Jlns nHanucanust pedepata CTYIEHT CaMOCTOSITENBHO MMOAOUpAeT HCTOYHUKU
nH(popManuK Mo BHIOPAaHHOM TeMme (JiuTeparypa ydeOHasi, mepuonnyeckas u MHrepHeT-
pecypchl)

O0nbem pedepata — He meHee 10 cTpanun popmata A 4.

Pedepar momkxeH uMeTh (TUTYIBHBIA JUCT, COACpPXKAHUE, TEKCT JIOJDKEH OBITh
pa30uT Ha pa3zelibl, COIIACHO COJIEPXKaHUIO, 3aKIII0OUEHHUE, CIMCOK JINTEPATYPhl HE MEHEE
5 UCTOYHUKOB)

O6cyxnenue TeM pedeparoB MPOBOAUTCS Ha TE€X MPAKTUYECKHUX 3aHATHUSX, MO
KOTOPBIM OHHU PacHpeesieHbl. JTO SBISETCS 00s3aTeNnbHBIM TpeOoBaHueM. B cinyyae He
npencTaBieHus pedepara COIVIaCHO YCTaHOBIEHHOMY rpaduky (6e3 yBaXUTEIbHON
MIPUYHHBI ), YIalTUicst 00s3aH MOATOTOBUTH HOBEIH pedepar.

Nudopmanus no pedepary He momkHa mpesbimiaTth 10 MuHyT. BpicTynmaromimii
JOJDKCH MMOATOTOBHUTH KPATKKE BBIBOJIBI ITO TeMe pedepara Jisi KOHCTICKTUPOBAHHUS.

Cnaua pedepaTa mpernoiaBaTero o0s3aTeabHa.

7.0HEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA YCIIEBAEMOCTHU

7.1 Ilacnopt ¢oH/Ia OLIEHOYHBIX CPEACTB

Ne HanMeHoBaHMe OLIECHOYHOIO
KonTposnpyembie pa3ieiibl (TeMbl) 1M CHMIITHHBI
n/n cpeacTBa
TectupoBanue
1 ®u3nKa U METO/Ibl HAyYHOT'O MIO3HAHUS o
YcTHBIH onpoc
Pedepar
2 MexaHnuka bep

KonTponsnas paborta

KonTtponsnas paborta

3 MomnekymnsipHas (HU3HKa U TEPMOJUMHAMHKA .
ynapuas ¢ P YcTHBIH onpoc
VYeTHbli onpoc
4 DJeKTpoIMHAMHUKA
KonrpouspHas pabora
TectupoBanue
5 Crpoenue aTomMa ¥ KBaHTOBasI (hU3UKa
Pedepar
. VYcTHsIit onpoc
6 Opoumormst Beenennoit P
Pegepar

7.2 Kputepum OlleHKH pPe3yJIbTATOB 00y4eHHs
Kontponb © oOLEHKa pe3ynbTaTOB  OCBOCHHUS  Y4e€OHOW  JTUCIUILIMHBI
OCYILECTBIIIETCS TMpenojaBaTesieM B IIPOLECCe NPOBEACHHUS NPAKTUYECKUX padoT,
TECTUPOBAHUSA, COOECeOBaHMs MO Pe3yJbTaTaM BBITIOJHEHHs JIAOOPAaTOpHBIX padoT, a
TaKXXe PpEeLIeHUs 3a/ad, COCTaBJICHHUS pabo4yux TaOJaMIl M MOATOTOBKHU COOOIIEHUH K
YPOKY. 3HaHHUS CTYJEHTOB Ha NPAKTUYECKUX 3aHATHSIX OLIEHUBAIOTCS OTMETKaMU
«OTIIMYHO», «XOPOILIO», «yTOBIETBOPUTEIBHO» U «HEYTOBIETBOPUTEIHLHOY.
YcrHblii onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM paccKa3, BKIHOYAOLINM
TEOPETUYECKNE MaTEepHalIbl U MPUMEPHI UX NPUMEHEHHMsS. Y IOBIETBOPUTENIbHAS OLICHKA
CTaBUTCS, €CJIM CTYACHT IEMOHCTPUPYET HETTTyOOKHE TEOPETUUECKHUE 3HAHUS, TPOSBIISET
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cnabo cpOopMUPOBAHHBIE HABBIKM aHAIM3a SBJICHUH W TNPOLECCOB, HEIOCTATOYHOE
YMEHUE JeNaThb apryMEHTHPOBAHHBIE BBIBOJbI M MPUBOJIUTH MPUMEPHI, MOKA3BIBAET HE
JOCTaTOYHO CBOOOAHOE BIAJACHHE MOHOJOIMYECKOW peublo, TEPMHUHOJIOTIHEH,
JIOTUYHOCTBIO U TOCJIEIOBATEIBHOCTRIO U3JIOKEHUS, JeJIaeT OMMUOKHU, KOTOPhIE MOXKET
UCIPABUTH TOJIBKO MPU KOPPEKIIMU MPEIOAaBATEIIEM.

Pedepar. [Iponykt camocTosiTeIbHOM pabOThI CTYIEHTA, IPEICTABISIONIUN COO0M
KpaTKOe M3JI0KEHUE B MHCbMEHHOM BHUJE IMOJTYYEHHBIX pPe3yJbTaTOB TEOPETUYECKOIO
aHaNM3a OMPEJCIICHHON HaydyHOH (y4eOHO-MCCIeIOBaTEIbCKON) TEMBI, TJI€ aBTOP
pacKpbIBaeT CyTh HCCJIENYyeMOW MNpOoOJeMbl, MPUBOAMUT pPA3IUYHbIE TOYKH 3PECHHS, a
TaKK€ COOCTBEHHBbIE B3IJIsAbI Ha Hee. Pedepar oneHuBaeTcs MO KOJIUYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TIIYOMHE aHalu3a MpoOJieMbl, KauyecTBe OOOCHOBAHUS
aBTOPCKOM MO3ULUU, TTTyOUHE PACKPBITUS TEMBI. Y JOBJIETBOPUTEIIbHAS OLIEHKA CTAaBUTCS,
€CJIM TeMa OCBEIIeHA JUIIh YaCTHYHO, JOIMYIICHb! (PaKTUYECKHUE OMTUOKU B COACPKAHUU
pedepara, HIM HUMEIOTCS  CYUIECTBEHHbIE  OTCTYIUIEHHS OT TpeOoBaHUU K
pedepupoBaHuUI0, UITH HETIOJIHBIE OTBETHI HA JOMOJHUTEIHHBIC BOMTPOCHI.

Tecr. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHuM, MO3BOJISOIIAs
aBTOMAaTU3UPOBATH MPOLEYPY M3MEPEHUs YPOBHSI 3HAHUW M YMEHUH 0Oydarouierocs.
TecT oneHUBaeTCs MO KOJMYECTBY NMPABUIIbHBIX OTBETOB (He MeHee 50%.).

IIpakTuyeckas padora. [IpakTuueckas pabora — 3TO 0COOBIM BUJI JIEITEIBHOCTH
oOy4aroIerocsi, 4YTO TOJpa3yMEBaeT BBHITIOJIHEHUS PA3HOIUIAHOBBIX 3aJaHUM, HE
CBSA3aHHBIX ¢ 00pabOTKON TEOPETUYECKOro Marepuana. Bo BpeMs BBIIIOJHEHUS CTYICHTY
HEO0OXO0IMMO HCIOIb30BaTh PaHee MOJyuyeHHbIe TeopeTuueckue 3Hanus. [lonoxurensHas
OLICHKA CTAaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUs TPAKTUUECKOW pabOoThI C 3aMEYaHUSIMH;
CTYJIEHT OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMU.

JlabopaTtopuas paGora. JlaGoparopHas paboTta — 3TO 0COOBIl BUJ NESATEIBLHOCTU
0o0y4aromierocs, 4YTO TOAPA3yMEBACT BBHIMOJHEHUS TMPAKTUYECKUX Pa3HOIUIAHOBBIX
3a1aHUM, CBSI3AHHBIX C NPUMEHEHUEM TEOPETUYECKOro Marepuana K KOHKPETHOMY
3amanuio. [lomoxuTenpHast OIleHKa CTAaBUTCS, €CITU BBIIIOJIHEHBI OOJIbIIAs YacTh 3aIaHUMI
1abopaTopHOi paboOThl € 3aMEUYaHUSIMH, CTYACHT OTBETUJ Ha YacTh KOHTPOJBHBIX
BOIIPOCOB C 3aMEYaHUSIMHU.

KoutpoabHass padora. KonTpoiapbHas pabora — 3TO BHI JICSITCIBHOCTH
oOy4aroIerocsi, 4YTO MOAPa3yMEBAaeT KOMIUIEKCHYIO MPOBEPKY TEOPETHUYECKOIO
Marepuasa M YMEHHE TPUMEHSTh TIOJy4eHHBbIE 3HAHUA I[PU PEIICHUU 3ajad.
[TonmoxkuTenpHas OLIEHKA CTAaBUTCS, €ciau BbimonHeHO 60% 3amaHuii KOHTPOJIBHOU
padoTHL.

OrneHka «OTIUYHO» BBICTABISIETCS, KOTJa OOYyYaroluecs IMOKa3bIBaeT TIyOOKOe
BCECTOpPOHHEE 3HAHWE pa3fesia JUCHUIUIMHBI, O00S3aTebHOM M JTOMOJHUTEIbHON
JUTEPATYPhl, APrYMEHTUPOBAHO M JIOTUYECKU CTPOMHO M3JIaraeT Marepuas, MOXKET
NPUMEHATH 3HAHUS [IJIs1 aHAJIM3a KOHKPETHBIX CUTYyalUH.

OneHKa «XOpOIIO» CTaBUTCS MPU TBEPJbIX 3HAHUAX paszjena JIUCIUILUIUHBI,
o0s3aTeNIbHON  JUTEepaTyphl, 3HAKOMCTBE C  JIOMOJHUTENIBHON  JIUTEpaTypoil,
apryMEHTHPOBAaHHOM M3JIOKEHUU MaTepuaja, yMEHUHM NPUMEHUTh 3HAHUSA Ul aHAIHM3a
KOHKPETHBIX CUTYaLUH.

OueHka «yI0BJIETBOPUTEIBHOY» CTABUTCS, KOT/Ia CTY/IEHT B OCHOBHOM 3HAET pa3/el
JUCLHUIUIMHBI, MOKET MPAKTUYECKU MPUMEHUTHh CBOU 3HAHMSI.

OneHka «HeyIOBIETBOPUTENBHOY» CTABUTCS, KOT/Ia CTYIEHT HE OCBOUJI OCHOBHOI'O
COJIEpKaHUs IIPEAMETA U €1a00 3HAET U3y4aeMbli pa3/iell JUCLMUILIUHBI.
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7.3 OueHo4YHbBIE CpeacTBa s MPOBeAeHUs TeKyLlel aTTecTAlUuU

Texkymuii KOHTPOJIb NPOBOAUTCA B (popme:
-MHAUBUIYAJIbHBIN YCTHBIN OIIPOC

-MUCHbMEHHBIH KOHTPOJIb
~-TECTUPOBAHME 110 TEOPETUUECKOMY MaTEpUATy
-pakTH4eckas (JTabopaTopHas) paboTa
-3amura pedepara
-3aIllMTa BHITIOJHEHHOTO 3a/IaHMSI,

® . JInunble IIpumepsbt
opma HpakTHyeckuii
R — 3nanus Ymenust ONbIT (BAATCHHE) KavecTBa OIIEHOYHBIX
CTyJeHTa CpeicTB
YeTHbli KouTtpons 3nanuit Onenka ymeHust | Omenka HaBBIKOB | OmeHka KontposbHbie
(TMCbMEHHBIN) | MO ONpENeNeHHBIM | Pa3In4aTh paboTsI ¢ CIIOCOOHOCTH BOIIPOCHI 110
oTIpoc 1o | mpobiemam KOHKpETHBIC JUTEPATYPHBIMH OTIEPaTHBHO U TeMaM
TeMaM TTOHSATHSA NCTOYHHKAMHU Ka4eCTBEHHO TIPAIIAraloTCs
OTBEYaTh Ha
TIOCTaBJICHHBIE
BOTIPOCHI
Pedepatsr KoHnTpons 3nanmit Ouenka ymenust | OneHka HaBbikOB | OlieHKa Tembl
TI0 OIIPEACNIEHHBIM | Pa3InyaTh paboTsI ¢ criocoOHOCTH K | pedepaToB
npobiaemam KOHKPETHBIE JIUTEepaTypHBIMU CaMOCTOSATENIbH | IpPUJIArarTcs
MTOHATHSA HCTOYHUKAMHU oii paboTte
aHaIN3y
JIUTEPATypPHBIX
HCTOYHHKOB
IIpaktnueckue | CMBICT NOHATUIL OnuceBats U HaBbixamu: Onenka Temsr paboT
(J1abopaTOpHBI | €CTECTBCHHOHAYYHO | OOBSICHSTH OTMCaHUs U CIOCOOHOCTH TIPUIIATAOTCSI
) paboTsl € SIBJICHHE, TUIIOTE3a, | €CTECTBEHHOHAYY | OOBSCHEHHS OTIEPaTHBHO U
3aKOH, TEOPUs, HBIE SIBIICHUS U €CTECTBEHHOHAYYH | KaueCTBEHHO
BEIIIECTBO, CBOCTBA TEI: BIX SIBJIEHUH U pelars
B3aUMOJIENCTBHUE, JIBIDKEHUE CBOWCTB TeJ: IIOCTaBJICHHBIE
MEKTPOMarHUTHOE HEOECHBIX TETH | ABIDKCHHE Ha
TIoJIe, BOJTHA, JOTOH, | MCKYCCTBEHHBIX | HEOECHBIX TeN U MIPAaKTHYECKUX U
aTOM, aTOMHO€ s1p0, CITyTHUKOB HCKYCCTBECHHbBIX J'[a60paTOpHI)IX
HOHIBZUPYIOLIHE 3emim; CBOMCTBA | CITyTHHMKOB 3eMii; | paboTax 3a1adu
U3ITy4eHUs, TJIaHeTa, | ra3oB, CBOICTBA ra3oB, u
3BE3/1a, TATAKTHKA, SKHIIKOCTEN U SKHIKOCTEN U apryMeHTHpOBa
Bcenennas; TBEPABIX TEI; TBEPABIX TEI; Th PE3YJIbTATHI
CMBICIT 9MEKTPOMArHUTH | SMEKTPOMArHUTHY
€CTECTBCHHOHAYYHbI | YIO MH/IYKIHIO, 10 MH/TYKIIHIO,
X 3aKOHOB pacrpoCTpaHeH! | PaclpOCTpaHCHHE
KJIaCCUYECKOU e ANEKTPOMArHUTHBI
MCXaHUKH, OJICKTPOMAariuTH X BOJIH; BOJIHOBBIC
BCEMHPHOTO BIX BOJIH; CBOMCTBA CBETA;
TSATOTEHUS, BOJIHOBBIE W3JIydeHUEe U
COXPaHEHHs SHEPIUH | CBOICTBA CBETA; | IOITIOLICHHE CBETA
WMITYJTbCA U W3JIydeHue U aToMoM;
EKTPHYECKOTO TOTJIOIICHUE (dotoaddexr.
3apsna, CBETa aTOMOM; OObsicHeHns
TePMOIMHAMUKY, dotoapdexr; 3aBHCHMOCTHU
AEKTPOMArHUTHOM OOBACHATE CBOWCTB BEIIECTB
WH/TyKLIH, 3aBUCHMOCTh OT UX COCTaBa U
horoaddexra; BKIag | CBOHCTB CTPOCHHUS
POCCHICKUX U BEIIECTB OT UX KPHCTaJUTNUECKUX
3apyOeIKHBIX cocraBa pelIeTOoK.
YUEHBIX, OKa3aBIINX | CTPOCHUS Ormaus runoTe3s!
HauOoJIbIee KPHCTAJUIMYECK | OT Hay4YHBIX
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BIUSTHHC Ha
pazBuTHE HU3UKA

UX PEIIETOK.
Ornyarh
TUIIOTE3BL OT

HAaY4YHBIX TEOPUH.

JlenaTthb BEIBOIBI
Ha OCHOBE
SKCIEPUMEHTAITb
HBIX JAHHBIX.
IIpuBoUTH
[IPUMEDBI,
MTOKa3bIBAOILIE,
YT0:

TEOpHIL.

JlenaTth BBIBOJIBI HA
OCHOBE
OKCIIEPUMEHTAIIBH
BIX JAHHBIX.
YMenne
TIPUBOUTH
[IPUMEPBIL,
MOKa3bIBAIOILIKE,
4YTO: HAOJIFOAEHUS
M OKCIIEPUMEHT
SIBJISTFOTCSI OCHOBOI

HaOIMIO/ICHNS 1 JUIsL BBIIBUKCHUS
3KCIIEPUMEHT THIIOTE3 U TEOPUid,
SIBJISIFOTCSA MIO3BOJISTFOT
OCHOBOH JUIst IIPOBEPUTH
BBIIBIKCHHS HCTHHHOCTb
TUTIOTE3 U TEOPETUIECKUX
TeOpuil, BBIBOJIOB
TIO3BOJISTIOT
IIPOBEPUTH
HCTHHHOCTb
TEOPETUIECKUX
BBIBOJIOB
TectupoBanue | KoHTponb 3HaHMH Ouenka ymenust | Ouenka HaBblkOB | OlieHKa Bonpocst
IO OTIPE/ICNIEHHBIM | Pa3IN4aTh JIOTUYECKOTO CIIOCOOHOCTH pUIararTcs
npobnemam KOHKPETHBIE aHanmms3a 1 OTIEPaTUBHO U
MOHSTUS CUHTE3a IIpU KayeCTBEHHO
COTIOCTABIIEHUU OTBEYaTh Ha
KOHKPETHBIX MIOCTABIICHHBIE
TIOHATUI BOIIPOCBI
Kontponsnast | KoHTpons 3HaHMi Onenka ymerust | Onenka HaBbikOB | OlieHKa 3ananus
pabora 1o Teme (paszieny) | paziaudarhb JIOTUYECKOTO CIIOCOOHOCTH MIPUIIATAIOTCS
KOHKPETHBIE aHau3a u OTIepaTUBHO U
MOHSATHUSA CUHTE3a IIPH Ka4eCTBEHHO
COTIOCTABJICHUU OTBEYaTh Ha
KOHKPETHBIX MOCTaBJICHHBIC
MOHATUHN BOIPOCHI

IIpuMepHbIe TecTOBBIE 3aJaHUS
1. IIporecchl, KOTOpPBIE XapaKTEPU3YIOTCS ONPEACIEHHON MOBTOPSIEMOCTHIO BO BPEMEHHU

1. BojHA

2. TepeMeleHue
3. KonebaHus
4. uMmIyInbc

2. Benmunna A B ypaBHeHnn S = ACOS(@t +¢,)

1. ammutyna
2. 4acrtora
3. mepemMerieHue

4. mukIM4eckKad 4acTtora

3. Benmunna @ B ypaBHenuu S = ACOS(at+¢,)

1. ammwuryna

2. 4acToTta

3. TepeMelIcHue

4, uuKIn4YeckKas 4acToTa
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IIpumepHBbIe BONPOCHI JIs1 KOHTPOJIA CAMOCTOSITEIbHOH padoThI

1 . Metponorus B npodeccun
2 ®usuka B mpodeccuu (3HaueHue QUMK MPU 0OCBOSHUU TIpodeccun)

3. IlorpemHocty u3mMepeHuin

4. CKOpOCTH B IPUPOJIE U TEXHUKE.
5. INaymnneo I'anmuneli — OCHOBATENb TOYHOI'O €CTECTBO3HAHUS
6. 3HaueHue oTKpbITUH [ "anunes
7. Ucaak HproTOH — co3aaTenb KiIacCuuecKo (pu3nku
8. CuJbl B IPUPOJAE U TEXHUKE

9.Y.TIBTpaSBy1( H €ro UCI10JIb30BaHUC B MCANIIHMHC N TCXHUKC

10.PagnoakTuBHBIE U3ITYyYEHUS U UX BO3JCUCTBUE HA )KUBBIE OPTaHU3MBbI

7.4. OleHOYHBbIE CPEICTB ISl MPOBEIeHUS MPOMEKYTOUYHOM aTTeCTAMHA

. JIngneble IIpumepsl
®opma IpakTHyeckuii
3Hanusn YMenus KayecTBa OLICHOYHBIX
aTTecTaluun OmbIT (BJa/1eTh)
CTydeHTA cpeiacTs
HMuddepennn | Konrpons Ornenka ymeHuss | OueHka HaBBIKOB Orenka Bomnpocst
POBaHHBIN 3HaHMA 0a30BBIX | MOHMMATh JIOTHYECKOTO CIIOCOOHOCTH HpUIIATaloTCs
3auer MOJIOKEHHUH B CHELUATbHYIO COTIOCTABIICHUS U rPaMOTHO U
obmactu TEPMHUHOJIOTHIO XapaKTepUCTUKH YEeTKO M3/1ararb
€CTECTBO3HAHHUS 00BEKTOB MaTepuan
OueHKa yMeHHUs O11eHKa HaBBIKOB OreHka 3amaun
pemaTh TUIIOBBIE | JIOTHYECKOTO CIIOCOOHOCTH IpUIararTcs
3a7a4n B MBILIICHUS TTPU TPaMOTHO U
obnactu peleHny 3a1a4 B YEeTKO U3Nararb
npodeccHoHanbH | o0nacTu XOJ pemIeHHs

OH IEATECILHOCTH

podeccHoHATFHOU

JCATCIIBHOCTU

3a1a4 B 001acTu
npoeCcCHoHaIb
HOH
JEATEILHOCTH U
apryMeHTHPOBa
Th PE3YJbTATHI

7.4.1 TlpuMepHbIe BONPOCHI 1Jisi MPOBeAEeHUsS] NMPOMEKYTOYHOH aTTeCcTaAllUN
(mud. 3a4ger)

1. Mexannueckoe IBH>XeHUE. MaTepuaiibHas Touka. Teno orcyera.

2. Tpaexropus. [Iyts. [Iepememienne. CKOpoCTb.

3. PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE NBUKEHUE. YCKOpeHue. PaBHO3aMenieHHOe
IPSIMOJIMHEMHOE JIBU)KCHUE.

4. CBobosHOe majzeHue Tea. Y CKopeHre CBOOOIHOro najieHus. BiusHue yckopeHuit

Ha YKUBbIE OPTraHU3MBI.
PaBHOMEpHOE IBHKEHHE IO OKPYKHOCTH M €r0 Xapakrtepuctuku. [lepuos.
YrioBas CKOpOCTh. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKEHUS. ClIOKEHNE CKOPOCTE.
[Ipunuun nnepunn. 3akonsl HproTOHA.
JIBr>KeHuWe Tela Mo AEMCTBUEM HECKOJIBKUX CHII. CII0)KEHUE BEKTOPOB.

©ooN O

10. UWmnynbc Tena. 3aMKHYTasi cUCTeMa. 3aKOH COXPaHEHUS UMITYJIbCA.
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11. Bpoynosckoe asuxenue. uddysus. Auddysus B )xuBoit npupose.

12.  Pa3mepsl u Macchl MoJieKy 1 aToMoB. [locTosiHHass ABoraapo. MaeanbHbli ras3.

13. Tepmoamrammuyeckue mapametpsl. JlaBnenne ra3a. [laBinenne atMocgepsl.

14. Temneparypa. TepmoauHamuyeckas mkana KenbBuHa.

15. Temmneparypnas mkana Llenbcust MenuuuHckuii TepMoMeTp.

16. Bopasnoii map B atMocepe. AOCONMIOTHASE U OTHOCUTENbHAS BIAXKHOCTb BO3/yXa.
Touxka pocsl.

17. TlpuGopsl s ompeneneHHs] BIAKHOCTH BO3AyXa. [ WrueHWYecKkoe 3HaYeHHE
BJIQKHOCTHU BO3/1yXa.

18. XapakTepucTuKa )KHIKOTO COCTOSHUS BEIIECTBA. BIMKHMIT TOPSIOK.

19. CwmauuBanue. KanwuisprHocts. Kanmwuisipuele siBaeHuss B ObITY, NPHPOJE,
OpraHu3Me 4eJIOBEKa.

20. Kpucrammueckue u amopdusie Tena. Kpucrannaorpagusi.

7.4.2. llpuMepHbIe IK3aMeHAIHOHHBbIE 321241 HA JK3aMeH/1u( 3aueT

1) KakoBa kecTKOCTb NPYKHHBI, €CJIM I'Ppy3 Maccoil 10 Kr pacTAruBaeT NpyXuHy
Ha 10 cMm.

1000H/m

2) Kako#i rpy3 HyXHO TMOABECHUTh K TpyxkuHe kEcTkocThio 1000H/M, dTOOBI
pactsiHyTh €€ Ha 20 cM.

3) I'py3 maccoii 3 kr pacTsaruBaet npyxuHy Ha 5 cMm. Kakum gomkeH ObITh Tpy3,
KOTOPBIN PacTSAHET MPYKUHY Ha SCM.
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8 JONMOJIHUTEJIbHOE OBECHHEYEHUE JUCIUIIJINHbI

IIpunoxkenune 1. KpaTkuii KOHCIEKT JIEKIMOHHBIX 3aHATHIH
Jleknusi «OCHOBHBIE N0JIOKEHUS MOJIEKYISIPHO-KHHETHYECKO TeOpUmn»

ATOMHUCTHYECKHE YYEHHMsS] O CTPOCHMHM BELIECTB 3apOJWJIMCh B IMEpPUOJ paclBeTa
KynbTypsl B Kurtae, Unguu, ['perun, Pume. [IpeBnerpeueckue ¢unocops AHakcarop u
JIEeMOKpUT YYMJIM, YTO BCE BELIECTBA COCTOAT W3 MAJCHbKUX HEACIMMBIX YacTull -
aTOMOB.

N3BecTHO, 4YTO BCE BEIIECTBA COCTOST U3 aTOMOB, MOJIEKYJ, KOTOPBIE HMEIOT
ornpezeneHHy0 Maccy. 13 OpoyHOBCKOro JIBHMIKEHUS CIEAYET, YTO YAaCTHULIbl - aTOMBI,
MOJIEKYJIbI HaXOJATCS B HENPEPHIBHOM XAOTHUYECKOM JABMXKEHUU. Omnucath ABUKEHUE
YacTHI] C MOMOIIBIO 3aKOHOB MEXaHUKHM HE YJaloCh. BbLIO CO34aHO HOBYIO TEOpHIO,
KOTOpasi Ha3bIBACTCS MOJIEKYJIIPHO-KMHETUYECKONM TEOPHUEH, B OCHOBE KOTOPOM JIEKUT
TpH 0011IKE MTOJIOKEHHUSI, @ UMEHHO:

1. JlroO0e BemecTBO COCTOUT U3 MEJIbYANIIINX YACTHIL - aTOMOB MJIM MOJIEKYIL.

2. ATOMBI U MOJIEKYJIbl HAXOJSATCS B HEIPEPHIBHOM Xa0TUYECKOM (TETJIOBOM) JBUKEHUU.
3. Mexny aromMamu (MOJIEKYJaMH) CYIIECTBYIOT CHJIbI B3aUMOJECHCTBUS, KOTOPHIE
3aBUCSAT OT PACCTOSHUS MEXKIYy HHMH W MOTYT OBITh CHJIIAMH NPUTSDIKEHUS W
OTTaJIKUBaHUS.

2. OnbiTel 000ocHOBaHusI MKT

Juddysueii Ha3pIBAIOT SIBJIEHUE, TP KOTOPOM BEILIECTBA CaMU COOON CMEIIMBAIOTCSA
npyr c¢ gapyrom. Cawmerii mpoctoit mpumep auddy3sun B Trazax - 3TO OBICTpoe
pacnupocTpaHEeHHE 3aMaxoB, JIaXKe B CIIOKOMHOM BO3JyXe: apoMmar JYXOB YXKe uepes
HECKOJIbKO MUHYT OLIyIIaeTcs 1o Bceil komuare. Jnddysuio B razax MoxHO HaOIIO1aTh
Tak)kKe BO BpPEMs OIbITa C Mapoil Opoma. st 3TOro B CTEKJISHHBIN MIJIMHAP BBICOTON 50
CM BJIMBAIOT HECKOJIbKO Kareidb OpomMa M cpa3y K€ 3aKphIBAIOT LWJIMHIP CTEKISTHHON
IUTACTUHKOW, 4YTOOBI yaymiaromias mapa Opoma HE BbIXoAMJA Hapyxy. Bo Bpems
ucnapeHne Opoma ero mapa JOBOJBHO ObICTpO MUGGYHAMPYET BBEPX, YTO XOPOIIO
BUJHO U3 IIOCTENIEHHOIO OKpacka BO31yXa B IWIMHIPE B KOPUYHEBBIH IIBET.
CMelnBaHue Ta30B B JJAHHOM CJIy4ae HE MOXKET ObITh OCYILECTBIECHO CUJIOW TSHKECTH,
MOCKOJIbKY IUIOTHOCTH MapoB OpoMa 3HAUUTENBHO OOJbIlle IUIOTHOCTH BO3JyXa. JTO
SIBJICHUE JIETKO OOBSICHSAETCS Ha OCHOBE MOJIEKYJIIPHO-KHUHETUYECKON TEOPUH: MOJIEKYJIbI
000MX Ta30B, JBUTASICh HEYMOPAJOUYEHHO U CTAJKUBASACH JAPYr C APYroM, MOMAJaioT B
IIPOMEKYTKH MEXKy COCETHUMH MOJIEKYJIaMH, YTO MPUBOJINUT K TPOHUKHOBEHHS OJHOTO
ra3a B JpPYrodl W, ciIeA0BaTEIbHO, MOCTENEHHOI0 BO3ZHMKHOBEHUS OAHOPOJHOW CMECH
ra3os.

CBapum cTonoByI0 cBeksy W Kaptodenb. Ouuctum 1 cBexiny u 1 kxaprodenuny,
pa3pe3aeM U TIOJIOBUHKM COEIMHUM Ha Hekoropoe Bpems (2 wmun.). [locme wux
pa3beMHEHUs] YBUIUM, YTO B TOM MECTE, IJie KapToulka Obljla B KOHTAaKTE CO CBEKJIOM,
OHa CTajia KpacHOM.

Bo3HukaeT Bompoc: Kak MOKHO OOBACHUTH TU(PPY3UI0 B TBEPABIX TeJaX JABUKEHUEM
MOJIEKYJI, €CJIM B HUX YaCTULbI TOJBKO KOJIEOJIOTCS BOKPYI IOJOXKEHUS paBHOBecHA?
Hano umers B BuIy, YTO 4YacTULbl TBEPABIX TeJ M3peAKa MOKUIAIOT CBOM MeECTa M
nepexonar Ha Japyrue. BoT 3T «CTpaHCTBYIOIIME» MOJEKYJIbl WM  aTOMBI
npenonpenenstoT 1M Qy3uto B TBEPABIX TeNax.

Baxxuplil pazHOBUAHOCTH IU(PPY3Usi - B3aMMHOE MPOHUKHOBEHHUE BEILECTB 4epes
IIOPUCTBIE MEPErOPOAKM - IMOJY4YWJI Ha3BaHME OCMOC. PaccMOTpMM Takod OIIBIT.
CoenunuM TaTpyOOK TMOPUCTOM COCyla pPE3WHOBON TPYOKOM C KOJIEHOM BOJISTHOTO

29



MaHoMeTpa. [TomecTuMm 3Ty moCyAuMHY TOA CTaKaH, 3alOTHEHHBIH
BozoposioM oT mpubopa Kinma. MaHOMeTp MOKaXeT yBeIUueHue
naBieHuss B cocyne. OOBSCHSETCS 3TO TEeM, YTO MOJEKYJIbI
BOJIOPOJ1a, KOTOPBIE UMEIOT MEHBIIYIO MacCy U JABUXKYTCs ObICTpEE,
YeM MOJIEKYJIbl KUCIOpOAa M a30Ta, BXOJAILIUMX B COCTaB BO3/1yXa,
IPOXOJAT CKBO3b IMOPHI B COCYZ OBICTpEE, YeM MOJIEKYJIbI KMCIOPO/Aa U a30Ta U3 3TOrO
cocyaa B cTakaH. Ecid NpUHATH CTakaH € BOJOPOJIOM, TO JaBJCHHE B COCYHAE
YMEHBIIAETCS - BOAOPOA BBIXOJUT dYepe3 MOphl M3 cocyda OBICTpee, YeM B HEro
OPOHHUKAET BO3/IYX.

Juddysuro xuakocreid yepe3 MOPUCTYIO MEPErOpPOAKY MOKHO HaO0J0AaTh ¢
HOMOIIBIO TAKOT'O IPOCTOr'0 OMBITA. 3aKPOEM IIHPOKOE OTBEPCTHE BOPOHKHU LEII0()aHOM
WIA TIEPraMEeHTOM, HAIlOJHUM €€ PacTBOPOM MEIHOTO KYIOopoca W OMYCTHM B COCYJ C
BOJIOM. Uepe3 HEKOTOpoe BpeMsl YBUIHMM, YTO YPOBEHb PAacTBOPa B BOPOHKE MOBBICHJICS.
Wrak, Boga nudpyHaupyer B pacTBOp MEIHOTO Kynopoca ObICTpee, 4eM pacTBOP B BONY.
[osiBnenue romy0oBaToro okpaca BOABI B COCYJE CBHAETEIBCTBYET O TOM, YTO MEIHBIN
KYIIOPOC TakK K€, XOTsI ¥ MeJICHHO, TUDPYHAUPYET B BOAY.

SBnenne nupdy3un UMeeT Ype3BBIYANHO Pa3HOOOpPA3HBIE O0JACTH MPAKTHYECKOTO
npumeHeHus. [Ipex e Bcero - 370 cBapka U naiika MaTepuasoB: 3TH IPOLECCHl OCHOBaHbI
Ha quddy3un cBapuBaEMbIX METAJUIOB WJIM OCHOBHOTO MeTailla M Ipumos. B mocnennne
rofibl pa3padoTaHO M BHEJPEHO B INPOU3BOJACTBO MeTOJ AU(PPY3MOHHON CBapku B
BakyyMe. Jlnmsi 3TOro cBapuBaemble JAETald IOMEINAIOT B BaKyyMHYIO KaMmepy W
HarpeBaroT J0 TeMIepaTypbl, IpU KOTOPoil nporecc nupdy3uu B MeTamiax IpoOUCXOUT
JOCTATOYHO WHTEHCHBHO. 3aTe€M JeTalld MPIKUMAIOT APYr K JAPYry W BBIICPKUBAIOT
orpeneneHHoe BpeMs. [IpenMyIecTBo 3TOro MeTo/a 3aKiI04aeTcsi B TOM, YTO OH JaeT
BO3MOYKHOCTh CBapMBaTh MaTepuaibl, KOTOpPblE JPYITMMHU METOJaMH HEBO3MOXHO
COEJIMHUTH (CTaJIb C YYT'YHOM, aJIOMHHHMEM, BOJb(pamMoM, cepeOpo U3 HeprKaBerolen
cramu). Auddy3us mHUpOKO NPUMEHSAETCS B METAUIypruM, B YaCTHOCTU BO BpeMs
MIOBEPXHOCTHOM TEPMOXHUMHUYECKON 00pabOTKH METAJUIOB | CILJIABOB C IEJIbI0 N3MEHEHUS
MEXaHUYECKHX CBOMCTB UX MOBEPXHOCTHOTO Ci10s. Tak, JJIsl MOBBIIICHUSI CPOKa CIYKOBI
MaIlIiH, padOTAIOMIMX B YCJIOBUSAX OOJBIINX HArpy30K, CTabHBIC ACTAIH IMOIBEPTaloT
a30TUPOBAHUIO - HACBILICHHSI TIOBEPXHOCTHU CTAJM a30TOM. | OTOBBIE JleTalli HAarpeBaloT B
ammuaka 10 temreparypsl 500-700 °C. YnyumeHue CBOWCTB MAaTepUaIOB JTOCTUTAETCS
CXOKHMH C TPOIIECCAMU a30THPOBAHMS - IIEMEHTAIeH (MOBEPXHOCTHBIM HACHIIICHUEM
CTAJIbHBIX M3JEJIUN YIIIEpOAOM) M IMAaHMPOBAHHEM (OJHOBPEMEHHBIM HACBIIIEHUEM
MOBEPXHOCTH JCTAIN YTIEPOIOM U a30ToM). He MeHee BaKHOE NMPHMEHEHHE SBICHUS
i dy3un U B ApYyrux oTpacisx npoussojctsa. Hanmpumep, Ha nuddy3un ocHOBBIBaeTCs
M3BATUS Ha CaxapoOBapeHHBIX 3aBOJAaX caxapa C HApE3aHHOW CBEKOJIBHOW CTPYKKH.
CrpyXKa MpOMBIBAETCSI BOAOH MM CaxapHbIM PACTBOPOM MaJjiol KOHIIEHTpAIUH, U MPH
STOM MOJIEKYJIbl caxapa IupPyHIUpYIOT U3 CTPYKKH B pacTBop. fABieHue nuddysuu
KHUJIKOCTeH MMeeT OOJbIIOEe 3HAYEHHE B JKU3HU JKMBOTHBIX M PACTEHUH, MOCKOJBKY
obecrieunBaeT BCACbIBAHUE BOJIbI U MIUTATEIIbHBIX BELIECTB KOPHIMU PAaCTEHUH, YCBOCHUE
NUIIA U yAaJleHUE OTXOJO0B M3 KIIETOK PACTEHUH M KUBOTHBIX. TakK K€ MPOUCXOAMT
nuddy3ust B TKAHAX YEJIOBEeKa U )KMBOTHOTO. B nerkux, Hampumep, 61arogaps auddy3uu
KHCIIOPOJI M3 BO3AyXa IIOCTYHaeT B KpPOBb CKBO3b CTEHKH ajbBEOJ, a 3aTeM,
pacTBOPUBILUCH B HEH, pa3HOCUTCA IO BCEMY OpraHuU3Ma. €71a I[epeBapuBaeTCs B
KENyJIKe W KHUIIEYHWKE, W HYKXHBbIE OpraHm3My BemiecTBa TUGGYHIUPYIOT BHYTPh
KJIeToK. B To ke Bpems BcieactBue AUPGY3UH MPOIYKTHI KU3HEICSITEIbHOCTH KIETOK
BBIBOJISITCS C HEM B OKPYXKAIOIIYIO CPENy.
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IIpunoxenune 2.

JlaGopaTopHasi paGorta
Tema: U3yueHune 3aK0HA COXPAHEHHUSI HMITYJILCA U PEAKTHBHOIO IBHKCHHS.
OoOopynoBanue: npuOOP MJIA JEMOHCTPAIUM 3AKOHA COXPAaHEHUS UMITYJIbCA.
Henab: n3y4nTh 3aKOH COXPaHEHHUS HMITYJIbCA M €ro NMPaKTH4YecKoe IpUMeHeHue.
[Topsimok BEIOTHEHHUST PaOOTHI:
1.Pacnionoxute cxaTyro NpyXUHY C (UKCATOPOM MEXY IIapukaMu Ha BbicoTe 50 cM
HaJ[ CTOJIOM C TIOMOIIbIO IITATHBA.
2. Otnyctute (GUKCaTOp U U3MEPHTE PACCTOSHUSI, KOTOPBIE MPOJIETENH KaXIblH U3
LIAPUKOB B TOPU30HTAIbHOM HAIPaBJICHUH S; U Sp.

o g m
3. Haiimute Maccy apHKOB ¢ TOMOIIBIO BecoB. [IpoBepbTe COOTHONIEHHE: — =—=
§z Ty
4 .ITpoHaOmroiaiiTe B IEMCTBUU IPUOOP AJII IEMOHCTPAIIUK 3aKOHA COXPAHCHHS

HUMITYJIbCA.
5.Cnenaiite BBIBOI,.

Ipunoxenune3.
IK3aMEeHALIMOHHBIA OUJIeT

MunucrepctBo oOpa3zoBanus U Hayku Poccuiickoit denepaunn
bunman dpenepaabHOro rocyJapcTBEHHOTO OI0/IKETHOIO0 00pa30BaTEIHLHOTO
YUPEXKIEHUS BBICIIETO 00Pa30BaHUs
«KyOaHckuii rocyjapcTBEHHbIN YHUBEPCUTET» B T. | eleHIKUKe
CneuunansHocTh 35.02.12 CagoBo-napkoBoe u JaHaadTHOE CTPOUTETHCTBO

Jucuurummza «Pu3uka»
Buaer NelO

1.  Wwmnynsc tena. 3aMKHYyTas cucTeMa. 3aKOH COXPaHEHUs UMITYJIbCa.
2. Kakoii rpy3 Hy)KHO MOABECUTH K TIpYyKUHE )kEcTKOCThI0 1000H/M, uTOOBI
pacTsiHyTh ee Ha 20 cM.

IIpencenarens npeaMeTHol (ukiI0BoM) komuccun  JI.B. XKyk
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JIMCT
HU3MeHEeHuH pabovel yaeOHOH nporpaMMmBbl 10 JUCLIMIUTHHE
BJ1.07 ®usuka

I[OHOJIHCHH}I H U3MCHCHHS, BHOCUMBIC B pa60qy10 nporpaMmMy AUCHUITIIHHBI

Ocnobanus BHecenus | Paspen PITJI, B kotopsiii ConeprxaHie BHOCHMBIX
JIONOJIHEHHUH H BHOCSATCS W3MEHEHHS JIOTIONTHEHHH, H3MEHEHHH
H3MEHEHUH
Ipennoxenne
paboronarens
Ilpennoxenune
COCTaBHTEIIS
NpOrpamMMBbl
[Ipuobperenue, Pasnenst Ne2 4.5 u NeS OOHOBIIEHUS NIEPEYHs
u3faHue auteparypsl, | IlepeyeHb OCHOBHO# U JIUTEPaTypbl
OOHOBIICHUE TIEPEYHS U | IONOHUTENBHOM YueOHOM
conepxanus ObC, 6a3 | nuteparypsi
JIAHHBIX
.
CocraBuTens: nNpenoaaBatesib / YU JLB. XKyxk

HNoanuch

VYTBepxkieHa Ha 3aceNaHMH TpPeIMETHOM (LMKJIOBOM) KOMHCCHH MAaTeMaTHYeCKHX U
€CTECTBEHHOHAYYHbIX JUCLHIUTMH npoTokon Ne 1 ot «31» aBrycra 2017 1.

3am. aupekropa no YP ¢umana AK T.A. Pesynenko
«31» aBrycra 2017 .

JI.I. CokosnoBa
«31» aBrycra 2017 .

3aBeayromas CeKTopom OubImoTeky  (Prmiag

HmkeHep-3/1eKTpOHHK (nporpaMMHo-uH(bopMamrom{V

obecneueHue 00pa30BaTEIbHOM MPOrPaMMBbI ) CTaHUH

«31» aBrycra 2017 r.




Penensus
Ha yueGHyto nporpammy yueOHoi quctmmiasl b/I.07 ®u3nka
i cnermansHocTH 35.02.12 CaoBo-napKoBoe H JIAaHAMA(THOE CTPOHTEILCTBO

Paboyas mporpamma yueOHo# muciummuael bJ1.07 dusmka pa3paboTaHa Ha OCHOBE
TpeGoBanmit DenepalbHOr0 roCyIapCTBEHHOTO 00pa3oBaTelbHOrO CTaHAapTa (maree — ®I'OC),
TIPEIBABIAEMBIX K CTPYKTYpE, CONCPKAaHHIO M pe3yjibTaTaM OCBOCHHA y4eOHOM JTUCIUILIAHEL
BJI.07 ®ushka, B COOTBETCTBHH ¢ PekOMEHHaUMSMH IO OpraHd3al(Hy MOTYdCHHs CPEIHEro
obmero 06pa3oBaHHs B IpefeNax OCBOEHHs O00pa3OBAaTENBHBIX —IPOTpaMM  CPEIHEro
npodeccHoHaNBHOr0 00pazoBaHus Ha 0ase OCHOBHOTO obmero o0pa3oBaHHA € Y4YETOM
tpedoBanniit ®I'OC 1o CrenuambHOCTH CPEIHETO npoeCCHOHATEHOr0 00pa3oBaHus (zanee
CI10)35.02.12 CamoBo-IIapKOBOE M JaHAMA(THOE CTPOMTENLCTBO, YTBEPIKACHHOIO IPUKA3OM
MunncTepeTBa  o6pasoBanus u Haykum Poccmifckoit  denepanuy - OT 07.05.2014 Ned61,
3aperucTpupoBaH B MHHHCTEPCTBE IOCTHIMA Pocchu 27.06.2014 Ne 32891.

PaGouast mporpamma SBIISIETCS YacThiO OCHOBHOH npodeccHoHaIBHOM 00pa3oBaTebHON
nporpammbl B cootBercTBEE ¢ ®T'OC cpexuero (monHoro) obmero obpasosanus u ®I'OC mo
cremmansHocts CITO  35.02.12  CamoBo-mapkoBoe ¥ JIaH[IA(THOE CTPOUTENBCTBO  C
kpanupukanueit « TexHuk.

PaGouas mporpaMma y4eOHOH [MCIMIUIMHBI HaIpaBlieHa Ha OCBOCHHC 3HaHUE O
dyHmaMeHTANTBHBIX (DU3MYECKUX 3aKOHAX M MpPHHIMIAX, JIEKAUUX B OCHOBC COBpPEMEHHOMI
du3nyecKod KapTHHBI MHpa; HauOoJee BAKHBIX OTKPBITHSX B obmactd (U3UKU, OKa3aBIIMX
OIIpeieNIoNIee BIMSHAE HA PA3BUTHE TEXHMKH M TEXHOJNOIHMH; MCTOJAAX HAydHOTO MO3HAHMS
IIpEpoIbl. B IporpamMMy BKIIOYEHO COZAEpKaHHE, HANPABICHHOE HA (GOpMHUpPOBAHUE Y CTYIEHTOB
KOMITETEHLIU}M, HEOOXOMUMBIX AJI Ka4eCTBEHHOTO OCBOCHHS OIIOII CIIO ma 6a3e OCHOBHOTIO
o61mero oGpa3oBaHKs C MOJIYYEHHEM CpeIHero o0mero oOpasoBaHUs; MPOTPaMMBI MOATOTOBKH
KBATH(HUIMPOBAHHBIX PabOUMX, CTyKallMX, POrPaMMbl MOJArOTOBKH CICHHANHMCTOB CPEIHETO
3BEHA.

[lacmopT IporpaMMbl 0GOCHOBAHHO M TOJIHO OTPAKAET CONEPIKAHME JUCIMILIMHEL, €€ POlb
J MECTO B IOATOTOBKE CHEIMAINCTA CPEIHETO 3BEHA, PACKPHIBACT IENM M 33/@4d y4eOHOH
nucIMIuUHELL. OnpeseneHsl TpeOoBaHus K yMEHUSIM U 3HAHMAM CTY/ICHTOB. Tematmueckuii 1IaH
W COZepXaHHe yd4eOHOM IMCIMIUIMHBI PACKPBIBACT NOCIENOBATENLHOCTE MPOXOKICHUA TEM,
COOTBETCTBYeT ydeGHOMY IUIAHy M DacHpeie/leHHI0 YacoB. B mporpamme ONpeseneHsl dopma
TMpOBE/ICHUS, LI, 3aa4l y4eOHON JMCIMIUIMHEI, MPE/ICTaBICHBI MaTepHabl UL TeKylel u
IPOMEXYTOUHOH arTecTanuy. B mporpamMme peanu30BaHbl IMAAKTHICCKUC TPUHIHIIBI 00yueHHS:
IIEJIOCTHOCTb, CTPYKTYPHOCTB; OTpaX€Ha B3aHMOCBS3b MEXKIy OT/ICIBHBIMH 3NIEMEHTAMH
CTPYKTYPBI, y4TEHBI MEXXTIPEIMETHBIC CBSA3H.

Conepxanue pabodueil mporpaMMbl y4eOHON JHUCIHIUIMHBI [OJHOCTBIO COOTBETCTBYCT
tpebopanmsaM PI'OC cpeHEro npodeccHoHaIbHOro 06pa3oBanys IO creruanbHocTu35.02.12
Ca/oBO-IIApKOBOE M JaHAmadTHOe CTPOMTENsCTBO.  M3yuenue JQHHOW  JIUCLUIIMHEI
crioco6eTBYeT 3G GEKTHBHOM M Ka4eCTBEHHOU MOATOTOBKE MOJIOJBIX CTICIIUATUCTOB.

IlepeyeHh DEKOMEHAyEeMOH OCHOBHOM H JONOJHHTEIbHOH JIATEPATyphI BKIIOUACT
06IIe/I0CTYIIHbIE HCTOYHMKY, H3JaHHbIE B TIOCTIE/IHEE BpeMs (HE TO3/HEe 5 ner). [lepeunciennble
VHTEpHET—pECyPCHI aKTyaJIbHbL H IOCTOBEPHEL.

Pabouas mporpaMMa JUCIMIUIEHBL «Du3EKayMOXKeT OBITh  PEKOMEHJOBaHA ULl
HCIIONIB30BaHMS B y4eOHOM IIpoIlecce IMpH IMOArOTOBKE IIO cneruanbaocT35.02.12 Canoso-
IIapKOBOE M JaHIMIa(THOE CTPOUTEIBCTBO.

Penensenr: :
Bepebepaue Asekcanap BHKTOpOBHY — JUPEKTOP pumana «KpacHoik
HKOHOMHYECKOTO KOJUIEKay, KaHIUIaT eJarornuecKix HayK /



Penenzus
Ha y4eOHy1o nporpammy yueOHO# qucuurbasl b/1L.07 @usuka
ig cnenmansHoctd 35.02.12 CapoBo-napkoBoe H JaHAMAPTHOE CTPOATEIHLCTBO

Pa6ouas mporpamma ydeGHoW muctmmumesl BJ[.07 ®usuka paspaboraHa Ha OCHOBE
Tpe6oBanuii enepaibHOr0 rocy1apCTBEHHOro 00pa3oBaTe/bHOro cTanaapra (manee — ®I'OC),
NpEIBIBIAEMBIX K CTPYKTYPE, CONECPKAHWIO M PE3y/IbTaTaM OCBOEHMs y4EOHOM MMCLMIUIMHBI
BJ1.07 ®usuka, B COOTBETCTBHM C PeKOMEHHALMAMM IO OpPraHM3alM{ MOJYYCHHS CPEIHEro
obmiero o0pazoBaHHWs B TpEAENaX OCBOCHUS 00pa30BATENbHBIX MPOTPaMM = CPEAHEro
npodecCHOHATBHOr0 00pa3oBaHuss Ha ©0ase OCHOBHOro oOmIEro 00pasoBaHHs C Y4ETOM
tpeboBanuii ®I'OC 1o ChHEUMaIbHOCTH CPEAHEro NpodecCHOHANbHOrO oOpa3soBanus (nanee
CIIO) 35.02.12 CanoBo-napkoBoe U JaHAMA(QTHOE CTPOMTENLCTBO, YTBEPKIACHHOTO NMPHKA30M
MunucrepctBa o6pasoBanusi ¥ Hayka Poccuiickoii ®enepaimu or  07.05.2014 Nedé6l,
3aperucTpupoBaH B Munmcrepctse roctumu Poccun 27.06.2014 Ne 32891.

PaGouas mporpaMma SBJSETCS 4YaCThi0 OCHOBHOM MpodeccHOHANBHOH 00pa3oBaTebHOM
nporpammsl B cootserctur ¢ ®I'OC cpemrero (momHoro) obuero obpasosanua u ®I'OC no
cnemmanbHocty  CIIO  35.02.12 CapoBo-mapkoBoe | JaHMIA(GTHOE CTPOMTENBCTBO C
kBayMpuKanuei « TeXHUK.

Pabouas mporpaMma y4eOHOM [WCUMIUIMHBI HANpaBi€Ha HAa OCBOCHWE 3HAHWH O
(dyHIaMEHTAIbHBIX (U3MYECKHX 3aKOHAX H IPHHLMIAX, JEKAIUX B OCHOBE COBPEMEHHOMH
¢u3MuecKkoil KapTHHBI MHpa; HauboJiee BaXHBIX OTKPHITHAX B 00ONacTH (M3HKH, OKa3aBILIMX
ONpeNIeNIAIOIee BIMAHAE HA PA3BUTHE TEXHUKHM M TEXHOJIOTMHM, METOJaX HAyYHOTO MO3HAHMS
npupobl. B mporpaMMy BKIIIOYEHO COAEPKAHHE, HANIPAaBICHHOE Ha (JOPMUPOBAHHE Y CTY/ICHTOB
KOMIIeTeHIHiH, Heobxomumbix s kadectBeHHoro ocoenmsi OITOIT CITO na 6Gase OCHOBHOrO
obmiero o0pa3oBaHus ¢ MOJy4EHHEM CpeaHero obmero oOpa3oBaHMs, MPOrPaMMbl TOATOTOBKH
KBIM(UIMPOBAHHBIX paboumx, CIyXaIUX, NPOrpaMMbl MOATOTOBKM CHCHHUAMCTOB CPEIHEro
3BEHA.

IMacnopt nporpamMmbl 0G0OCHOBAHHO M MOJHO OTPaKaeT COACPIKAHME MUCLIUIUIMHBL, €€ POJb
¥ MECTO B TOATOTOBKE CMEIMANNCTa CPENHEr0 3BEHA, PACKPHIBACT LENM M 3a1add y4eOHOH
mpucimiumMHeL  Onpesieniedsl TpeOOBaHMS K YMEHHAM U 3HAHMAM CTyaeHToB. IIporpamma
paccuurana Ha 145 uacoB (97 yacoB — ayauTOpHas Harpyska, 48 4acoB — CaMOCTOATE/IbHAsA
pabora). Temartwdeckuii TIaH M COACPKAHHME y4yeOHOHW AWCLMIUIMHBI  PAaCKPBIBACT
TIOCNIENOBATENBLHOCTh MPOXOXKIEHHS TEM, COOTBETCTBYET y4eOHOMY IUIaHy W PacHpe/iesieHHIo
yacoB. B mporpamme ompeneneHsl opma NMPOBENCHHS, LENH, 33/a4d Y4eOHOH IMCLMILIMHBL,
NpeACTaBIEeHB MATepualbl U TEKyWlell M NPOMEXYTOYHOH arrectaumd. B mporpamme
peaM30BaHbl JAUIAKTHICCKUE MPHHLMUIBI O0y4YEHHMs: LENOCTHOCTh, CTPYKTYPHOCTB, OTPXKEHA
B3aMMOCBSI3b MEXK/LY OTHEIbHBIME 3JIEMEHTaMU CTPYKTYPBL, YUTEHBI MEXIIPEAMETHBIC CBA3H.

Conepxanne paboueif mporpamMmbl y4eOHOH NMCUMIUIMHBI TONHOCTBIO COOTBETCTBYET
tpeGoBanmsam OI'OC cpeaHero mpoeccHoHanIbHOro 06pa3oBanus 1o cnenuatbHocT 35.02.12
CazoBo-napkoBoe ¥ JaHAmadTHOE CTPOMTENbCTBO. M3ydeHwe NaHHOM IMCLMILIMHBL
cnioco6¢TByeT 3P PEKTUBHOM U KaUECTBEHHOMH MOATOTOBKE MOJIOZBIX CIICLIAATIUCTOB.

[lepeyeHs PEKOMEHIYEMOM OCHOBHOH M JOMOJIHHTEIBHOH JIHTEpaTyphl BKIHOHACT
06LIEIOCTYTTHBIE HCTOYHMKH, H3/IaHHBIE B IIOC/IEAHEE BpeMs (He mo3aHee S niet). [lepeuncieHHbie
VIHTEpHET — PECYPChl AKTYAIBHBI M JOCTOBEPHBI. ‘

Pabouas mnporpaMma AuCIMIUIMHBI «Du3nKay MOXET ObITb PEKOMEHIOBaHA Ui
HCTIONIb30BaHUs B y4e€OHOM MNPOLECCEe NPH MOATOTOBKE IO CHENMAIBHOCTH 35.02.12 Caposo-
NapKOBOE ¥ JaHAWA(YTHOE CTPOHTEIIBCTBO. SRS N HA O
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