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1 MACIIOPT PABOYEN MPOT'PAMMBI YUYEBHOM JUCIIUITIINHBI

1.1 Obonacms npumenenusn yueoHol RPoOZPamMmol

PaGouass mporpamma yueOHoU mucrumuimabl [1J[.03 ®usmka sBIsSETCS YacThIO
OCHOBHOH TMpodeccroHanbHOi 00pa3oBaTeNbHON MPOTrpaMMOi B  COOTBETCTBHHM C
@denepanbHBIM TOCYJapPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CpPEIHEro (IOJHOrO)
obumiero oOpazoBanuss u  DenepalbHBIM  TOCYIAPCTBEHHBIM  00pa30BaTEIbHBIM
craugaptoM (ganee @PI'OC) mno cHeNMATBHOCTH CPEAHEr0 MNPOPECCHOHATBHOTO
obpaszoBanust (manee CIIO) mnsa cnenumansHocTd 09.02.03 IlporpamMmmmpoBanune B
KOMIIBIOTEPHBIX CHUCTEMaX.

B ocHoBe yueOHOW MJUCHUIUIMHBI JIEKUT YCTAHOBKA Ha (OPMUPOBAHHUE Yy
oOydaeMbIX CHUCTEMbl ©0a30BBIX TMOHATHH U TPEACTaBICHHM O COBPEMEHHOMN
€CTECTBEHHOHAy4YHOW KapTHUHE MHpa, a Takke BbIpadOTKAa YMEHUH MPUMEHSTh
MOJIyYCHHbIE 3HAHUA, KaK B MPO(ECCHOHAIBHON AESITENbHOCTH, TaK U JUIsl pELICHUS
KU3HEHHBIX 3a/1a4.

MHorue TmMoJjoXKeHus, pa3BUBacMble (U3MKOHM, paccMaTpUBAIOTCS KaK OCHOBA
CO3MaHMsI M HCIOJb30BaHUS WH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH
(UKT) — onnoro u3 Hanbosee 3HAUUMBIX TEXHOJOTHUECKUX JOCTHKEHHI COBPEMEHHOM
IUBUITU3AIINH.

B ¢usuke dopMupyroTcs MHOTHE BHIBI JI€ATEIBHOCTH, KOTOPBIE HUMEIOT METa
MpeaMeTHbIN xapakTep. K HUM B epBYyI0 odepeib OTHOCATCS: MOJEIUPOBAaHUE OOBEKTOB
U MPOIIECCOB, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-MH(POPMALIMOHHBIN
aHanu3, (opMynuUpOBaHHME THUIOTE3, aHAIM3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHE,
CUCTeMaTH3alusi, BBISBICHUE NPUYUHHO-CIEACTBEHHBIX CBS3€H, TOUCK AaHAJOTOB,
yhopaBiieHHe oOOBeKTaMM U TnpoueccamMu. VIMEHHO »3Ta JUCHUMIIMHA [O3BOJISET
MO3HAKOMUTh YYaIllUXCsl C HAyYHBIMH METOJAMH TIO3HAHHS, HAYYUTh HMX OTJIMYATh
TUIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®du3uka UMeeT 04eHb OOJBIIOE U BCEBO3PACTAIOLIEE YHCIO MEXIUCUUIIITMHAPHBIX
CBs3€Hl, MpuYeM Ha YpPOBHE, Kak IOHATUHHOrO ammnapara, TaKk U HHCTPYMEHTapHs.
CkazanHOe TO3BOJISIET paccMarpuBaTh (GU3MKY KaKk MeTa JUCHUILIUHY, KOTOpas
MPEIOCTABISIET MEKTUCITUTUTMHAPHBIN SI3BIK JIJIs1 OTIMCAHMS HAYYHOU KapTUHBI MUPA.

N3yuenne ¢Gusukun B TpodecCHOHATBHBIX 00pa3oBaTebHBIX OpraHU3AIMIX,
peaTu3yIomux 00pa30oBaTeIbHYI0 TPOrpaMMy CpPEAHEro oO0IIero ooOpa3oBaHHs B
npenenax ocBoenusi OITOIT CITO na 6aze 0CHOBHOTO 001Iero 00pa3oBaHus, UMEET CBOU
O0COOEHHOCTM B 3aBHUCUMOCTH OT MNpoduist npodeccuoHanbHOro oOpa3oBaHUs. ITO
BBIPAJKAETCS B COAEpPKAHUU OOYYEHHs, KOJMYECTBE YaCOB, BBIACIAEMbIX HA U3y4EHUE
OTJICBHBIX TEM NPOTPaMMBbI, TIIYOMHE WX OCBOCHHS YYaIIUMHUCSA, O0BEME U XapaKTepe
MIPaKTUYECKUX 3aHATHUI, BU/IaX BHEAYIUTOPHON CaMOCTOSATENIBLHOW PaOOTHI.

Teopetnueckue cBeaeHuss 10 (U3UKE JOMOJHAIOTCS MPAKTHUECKHUMH U
n1abopaTOpHBIMU pabOTaMHU.

1.2 Mecmo oucuyunnunsl ¢ cmpyKkmype HpoOZPaAMMbl HOO20MOEKU CREUUATUCH 08
CpeoHnezo 36ena
Juctumuimaa «@u3uka» BXOIUT B 0a30BbIN yueOHBIN UK (0011Ie00pa3oBaTeIbHBIE
JTUCIUTUIAHBI) IPOTPAMMBI TTOATOTOBKH CTEIIHAIIMUCTOB CPETHETO 3BEHA.

1.3 Heau u 3adauu oOucyuniunvl - mMpedGOBAHUA K pe3YTbmMamam O0C60eHUs
OUCUUNTIUHDL:



Conepxxanue mporpamMmbl «®du3ukay HaMpaBICHO Ha JOCTHXKCHHE CIICTYIOIINX
yenet.
o OCBOE€HHE 3HAHMH O (PyHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX WM IPHUHIIUIIAX,
JIeXKANIMX B OCHOBE COBPEMEHHOM (PU3UUECKOM KapTUHBI MUpa; HauOoJiee Ba)XKHBIX
OTKPBITUSIX B 007acTU (PU3MKH, OKA3aBIIMX OIpPEACISIONIee BIUSHUE Ha pa3BUTHE
TEXHUKH M TEXHOJOTUH; METOJIaX HAYYHOTO MO3HAHUS MPUPOJIBI;

o OBJIaJIecHHEe YMEHUSIMM TPOBOJUTH HAOIONCHUS, IUIAHUPOBATH U BBHIMIOJIHSITH
AKCIIEPUMEHTHI, BBIABUTATh TUIMOTE3bl U CTPOUTH MOJENH;, MPUMEHATH IOJTyYeHHbIC
3HaHMS 1O (GU3MKE N7 OOBSICHEHUS Pa3HOOOpPa3HBIX (U3UYECKUX SIBJICHUM U CBONCTB
BEILIECTB;  IPAKTUYECKOTO  HCIONb30BaHUSA  (U3MYECKMX  3HAHWWA;  OLCHUBATh
JOCTOBEPHOCTh ECTECTBEHHOHAYYHOU MH(OPMALINH;

J pa3sBUTHE TIO3HABATEIIBHBIX HMHTEPECOB, HWHTCIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH B TMpoIlecce MPUOOpPETEeHUs 3HAHUW MO (HU3UKE C HUCIOJIH30BAaHHEM
pa3IMYHBIX HCTOYHUKOB MH(POPMAIIUU U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

o BOCIHUTAHUE YOCKJICHHOCTH B BO3MOXKHOCTH IIO3HAHHUS 3aKOHOB TPHUPOILI U
WCIIOJIb30BaHMS JOCTHKEHUN (PU3MKK Ha 0JIaro pa3BUTHS YETOBEUYSCKOW IMUBUIU3AIINH;
HEOOXOIUMOCTH COTPYJHHYECTBA B IPOIECCE COBMECTHOTO BBHITIOJIHCHHUS 3ajad,
YBOKUTEIBHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTa TMpH OOCYXKACHUU MpobiieM
€CTECTBEHHOHAYYHOTO COJIEpKAHUSA, TOTOBHOCTH K MOPaJIbHO-ITHUYECKON OIIEHKE
WCIIOIb30BaHUS HAYYHBIX JOCTHDKCHHH, UYYBCTBA OTBETCTBEHHOCTH 3a 3alllUTY
OKpYKaIoIIEH CPEebl;

o HCMOJb30BaHHE TNPHOOPEeTeHHBLIX 3HAHWI W YMEHWH JUIS  pericHus
MPAKTUYECKUX 3a7a4 MOBCEIHEBHOMN XU3HM, oOecreueHus 0e30MacHOCTH COOCTBEHHOU
KU3HH, PAllUOHATILHOTO MTPUPOIONIONIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPE/Ibl.

B nporpammy BKIIFOYEHO coJiepKaHKe, HalpaBJIeHHOE Ha ()OPMUPOBAHUE Y CTYJICHTOB
KOMIIETCHIUI, HeoOXoauMbIx s kKadecTBeHHOro ocBoeHus OIIOIT CIIO na 0Oase
OCHOBHOTO 0O0IIero o00pa3oBaHUsS C TMOJYyYEHHEM CpeAHEro oOImiero oOpa3oBaHMS;
MpOrpaMMbl TOJITOTOBKU KBATM(HUIIMPOBAHHBIX pabOUMX, CIyXallUX, MTPOTrpaMMBbI
MOJATOTOBKM criennaincToB cpeanero 3sena (IITIKPC, TITICC3).

OcBoeHue cojepxkanus y4eOHOM TucHUIUIUHBI «Du3nkay obecriedynBaeT JOCTHKEHUE
CTYJICHTaMH CJICIYIOIINX PE3YIbTaTOB:

JIUYHOCTHBIX

- YyBCTBO TOPJOCTH M YBOXEHHUS K UCTOPUHU U JIOCTHKCHUAM OTECYECTBEHHOW HAYKU;
IpPaMOTHOE MOBEJIEHHE B MPO(ecCHOHANBHONW AESITENbHOCTH U OBITY MPH OOpaIeHUH C
MpuOOpaMu U YCTPOUCTBAMU;

- TOTOBHOCTh K TIPOJODKCHHIO OOpa30BaHWs W TOBBIINICHHUS KBIH(DHUKAIIUU B
n30paHHON TPO(ECCHOHAIIBHONW JACSATENHPHOCTH W OOBEKTHMBHOE OCO3HAHHME POJHU
€CTECTBEHHOHAYYHBIX KOMIETEHIIUN B 3TOM;

- YMEHHUE HCHOJIb30BaTh JOCTUXKEHUSI COBPEMEHHOMW HAyKU U E€CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIs TIOBBIIICHUSI COOCTBEHHOTO MHTEIICKTYAJIbHOTO Pa3BUTHS B BEIOpAaHHOMU
npo¢eCcCHOHATBHOMN AESITEIHHOCTH;

- YMEHHE CaMOCTOSITEILHO JOOBIBATH HOBBIC JJIsi c€0s €CTECTBEHHOHAYYHBIC 3HAHUS,
UCIIOJIb3YS JUTSl 9TOTO JOCTYITHBIE UCTOYHUKU WH(OPMAIIHH;

- YMEHHE BBICTpanBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHUS B KOMaHJIe IO PEIICHHUIO
0o0IUX 3a1a4;



- YMEHHUE YIPaBJIATh CBOCH IT0O3HABATEIILHOU ACATEIBHOCTBIO, IIPOBOJUTH CAMOOLIEHKY
YpPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaIbHOTO Pa3BUTHS,

mMema npeomemmbix.

- WCIOJIb30BAaHUE DPA3JIMYHBIX BHUJIOB I03HABATEIBHON IEATEIBHOCTH IS PELICHUS
€CTEeCTBEHHOHAYYHbIX 3aJ1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIOICHUS,
OMMCAHUS, U3MEPEHUsI, IKCIIEPUMEHTA) JJI1 U3YUCHHS Pa3IMYHBIX CTOPOH OKPYXKaIolei
JIECTBUTEIILHOCTH;

- HCIOJb30BAHME OCHOBHBIX HHTEJUIEKTYyaJbHBIX OINEpalMil: MOCTAaHOBKH 3aJayH,
dbopMynupoBaHusi  TUIOTE3, aHajduW3a M  CHUHTE3a, CpaBHEHHs, 0000IIeHus,
CUCTEMAaTHU3alli{, BBIABICHUS IPUYMHHO-CICICTBEHHBIX CBS3€H, IIOMCKA aHaJOIOB,
(GopMynHpOBaHUS BBIBOJOB [JIsi M3YYEHHUS DPa3JIMYHBIX CTOPOH H3y4YaeMbIX OOBEKTOB,
SBJIGHUA M TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTb CTaJKUBATHCS B
npodeccuoHanbHOM chepe;

- yYMEHHE TEHEpPUpPOBaTh HUAEH U ONPEIENSITh CpPEACTBA, HEOOXOAMMBIEC M UX
peanuzanumy;

- YMEHHUE UCIO0JIb30BaTh PA3JIMYHbIE UICTOUHHUKH JJISl IOJYYEHUS! €CTECTBEHHOHAYYHOU
MH(pOpMaLINH, OLIECHUBATh €€ JIOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO B PA3JIMYHBIX BUAAX;

- yMeHHe MYOJUYHO MPECTABIATh PE3YNbTaThl COOCTBEHHOTO UCCIIEIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO M TAPMOHHMYHO COYeTas cojep’kaHue u (OPMBI MpeaCcTaBIsIeMO
uH(popmMaLny;

npeoMemHbix.

- ¢()OpMHPOBAHHOCTH MPEJCTABIECHUI O PO U MeCTe (PU3UKU B COBPEMEHHOI Hay4HOUH
KapTUHE MHpa; MOHUMaHHE CYIIHOCTH HalmogaeMbix BO BceneHHol siBiaeHHi, poiu
€CTECTBEHHOHAYUHBIX JUCHUIUINH B (OPMHUPOBAHMM Kpyrosopa M (HYyHKIHMOHATIHHOMN
IPAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS MPAKTUYECKUX 3a/1a4;

- TIOHMMaHWE CMbICTIAa TOHATHA: (U3MYECKOE SBIICHHE, THUIIOTe3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aMMOJICHCTBHE, DJIEKTPOMAarHUTHOE MOJie, BOJIHA, ()OTOH, aTOM, aTOMHOE
SIAPO, MOHU3UPYIONIME U3JIy4YeHMs, IUlaHeTa, 3Be3fa, CoiHeuHas cucTeMa, rajakTHKa,
Bcenennas;

- TNOHMMaHUE CMbIcia (PU3UYECKUX BEIUYMH: CKOPOCTh, YCKOpPEHHE, Macca, Cuia,
UMIyJbC, paboTa, MeXaHW4ecKass OJHEprus, BHYTPEHHSsS DSHEprusi, abCONIOTHas
TEMIIEpaTypa, CPEAHsAsl KHHETUYECKAsl DHEPTUsl YaCTHUIl BEIIECTBA, KOJIUYECTBO TEIIOTHI,
AJIEMEHTAPHBIN 2JIEKTPUUECKUH 3apsT;

- MOHWMAaHHE CMbICHA (PU3MUECKUX 3aKOHOB KJIACCHUYECKOW MEXaHWKH, BCEMHPHOTO
TATOTEHHSI, COXPAHEHUS YHEPTHH, UMITYJIbCa U AIEKTPUIECKOTO 3apsiia, TEPMOIUHAMUKH,
AJIEKTPOMArHUTHOM MHAYKINH, PoToddexTa;

- c(OPMHUPOBAHHOCTh MPEACTABICHUI O BKJIA/J€ POCCUHCKUX U 3apyOeKHBIX YUYCHBIX,
OKa3aBIINX HauOOJbIlIee BIUSHUE HA pa3BUTHE PU3UKU;

- YMEHHE OIMCHIBATh U OOBICHATH (DU3MYECKHUE SBIICHUS U CBOWCTBA TEII. JIBIKCHHUE
HEOECHBIX TEJI W HMCKYCCTBEHHBIX CITYyTHHKOB 3EMJIM; CBOMCTBA Ta30B, JKHUIKOCTEH U
TBEPABIX TEJ; DJICKTPOMATrHUTHYK) HWHIYKIUIO, PAaCIpPOCTPAHEHUE HJIEKTPOMATHUTHBIX
BOJIH; BOJIHOBBIE CBOWCTBA CBETA; WU3JIyYCHHE U IIOIVIOIIEHUE CBETA aTOMOM,;

dbotorddexr;

- YMCHHC OTJIMYaTb THUIIOTC3bI OT HAYYHbBIX Teopnﬁ; JA€JaTb BBIBOJAbI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JAaHHBIX, MIPUBOAUTH IMIPHUMCPHI, ITOKA3bIBAIOIIHC, UTO: Ha6J'HOI[eHI/IH
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" OKCIICPUMCHT SBJIAIOTCS OCHOBOH JJIs1 BBIABUWKCHHUSA T'UIIOTC3 U Teopnﬁ, IIO3BOJJIAKOT
IIPOBCPUTbL HNCTHUHHOCTb TCOPCTUYCCKHUX BBIBOJOB;, YTO (1)I/I3I/I"ICCKa$[ TCOpHUA HacT
BO3MOJKHOCTh OOBSCHATH M3BECTHBIC  SBJICHUS npupoabl W HAY4YHBIC (1)aKTBI,
MNpCACKa3bIBATh CIIC HCU3BCCTHLIC SIBJICHUA,

- YMEHHME MPHUBOJAUTH NPHUMEPHI MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI:
3aKOHOB MEXAaHUKH, TEPMOAVMHAMUKHM W DJIEKTPOAMHAMUKU B DHEPIETHUKE; PA3IUYHBIX
BUJIOB D3JIEKTPOMATHUTHBIX W3JIyY€HUN IUIA Pa3BUTHS Paguo M TEICKOMMYHMKaIUi,
KBaHTOBOM (DM3HMKHU B CO3JAHUHU SIIEPHONU SHEPTrEeTUKH, JTa3€POB;

- YMEHUE BOCHPUHUMATh U Ha OCHOBE IOJyYEHHBIX 3HAHUNA CAMOCTOSITENILHO OLICHUBATH
uH(popmanuio, coaepxkauryrocs B coodmenusx CMU, HTepHeTe, Hay4YHO-MONMYJISPHBIX
CTaThsIX;

- YMEHHE UCIOJb30BaTh NPHOOPETCHHBIE 3HAHUS W YMEHUS B MPAKTUYECKOU
NEATEILHOCTH W MOBCEOHEBHOM  JKM3HHM  JUIL:  oOeciiedeHusT  0€30IIacHOCTH
KU3HEJCATSIIBHOCTH B IPOIECCE HMCIIOIB30BAHUSA TPAHCIOPTHBIX CPEJICTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEJICTB PAJAHO- U TCICKOMMYHUKAIIMOHHOW CBSI3M; OICHKU BIUSHUS
Ha OpraHW3M 4YelIOBEKa W JPYrHe OPTaHU3MBI 3arps3HCHUS OKPYKAIOIICH CpEJbl;
PaIMOHAJILHOTO TIPHPOJIOIOIB30BAHMS M OXpaHbl OKPYKAIOIIEH Cpebl; MOHUMAaHUS
B3aMMOCBSI3M y4eOHOTro mpeaMeTa ¢ 0COOSHHOCTSIMH mpodeccuii U npodhecCuOHAIBHOMN
JIESITEIIBHOCTH, B OCHOBE KOTOPBIX JICIKAT 3HAHUS 10 TAHHOMY YYeOHOMY MPEAMETY.

1.4. Ilepeuens naanupyemuvlx pe3yiomamos o0yueHus no OucyuniuHe (nepeueHs
dopmupyemvlx Komnemenyuii).
He npenycmotpensl



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIVHBI

2.1. Obovem yuedHoit OucyuniuHvl U 6UObL y4eOHOU padomvl

Bup yyeOHo# padoThI

Oobvem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 127
Oo0s3aTesibHAsI Ay IUTOPHAsA YueOHasi Harpy3Ka (Bcero) 85
B TOM YHCJIE:
3aHSTHS JIEKIIMOHHOTO THIIA 36
MPAKTUYCCKHUE 3aHATUS 29
nabopaTOpHBIEC 3aHATHUS 20
CamocTrosiTeIbHasi padoTa ody4yaromierocs (Bcero) 42
[TpomexxyTouHas arrecranus 9K3aMeH

2.2 Cmpykmypa OucyuniuHbsl

KonmyecTBO ayINTOPHBIX
4acoB Camocros-
IpakTHuec TeJbHas
HanmeHoBaHMe pa3aesioB H TeM KHe H paborta
Bcero Teopernueck
oe obyueHHe Jadoparop- CTYJEHTa
HbIE (4ac)
3aHATHA

Paspnen 1. ®u3uka 1 MeTOABI HAYYHOTO 4 2 ) 2
NMO3HAHHUSA
Tema 1.1 Hayunble MeTObI NO3HAHUSA 4 2 ) 2
OKpPY’KaloIIero MUpa
Paszgen 2. Mexannka 34 8 14 12
Tema 2.1 KunemaTnka 9 2 4 3
Tema 2.2 JIlunaMmuka 7 2 2 3
Tema 2.3 3aK0HBI COXpaHEHUS 9 2 4 3
Tewma 2.4. KonebaHus 1 BOJHEI 9 2 4 3
Paszpen 3. Moaekyasipuasi pusuka.

23 8 7 8
TepmoauHamMuKa
Tema 3.1 OcHOBHI MOJICKYIISIPHO-KHHETHIECKOM 9 4 5 3
TEOpHHU
Tema 3.2 BaauMHble peBpalieHus )XUAKOCTEH 1 7 2 3 2
razoB. TBepJible Tena
Tema 3.3 OcHOBBI TEPMOJTMHAMHKHU 7 2 2 3
Paznen 4. OCHOBBI 2JIEKTPOANHAMUKH 40 10 20 10
Tema 4.1 DnekTpocTaTuka 6 2 2 2
Tema 4.2 3akoHBI TOCTOSTHHOTO TOKA 10 2 6 2
Tewma 4.3 MarauTHOe nosie. MarHUTHas WHITYKITHS 8 2 4 2
Tema 4.4 DnekTpoMarHUTHBIE KOJICOAHUS M BOJTHBI 6 2 2 2
Tema 4.5 Ontuka 10 2 6 2
Pasnen 5. CTpoeHne aToMa U KBaHTOBasi puzuka 26 8 8 10
Tema 5.1 ®oTtorddexr 6 2 2 2
Tema 5.2 CTpoeHre aToMa ¥ aTOMHOTO S7pa. 6 2 2 2
Tewma 5.3 PamnoakTHBHOCTH 6 2 2 2
Tewma 5.4 nepHble U TepMOSACPHBIE PEAKIIH 8 2 2 4
Bcero no ajucuuniiuHe 127 36 49 42




2.3 Temamuueckuit niaun u cooeprycanue yueonou oucuyunaunst I/1.03 @usuxa

Haumenosa- Copep:xanue yueOHOIr0 MaTepHaJia, NpaKkTuyecKue padoTsl, Obbem | Yposenn
HHe pa3JeyIoB caMocTosiTe1bHas padora o0y4yaromuxcs, KypcoBasi padora (ecau Hacos OCBOCHMS
" TEM TpeyCMOTpPEeHa)
1 2 3 4
Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHMS 4
Tema 1.1 Copep:xanue yueOHOr0 MaTepHaJia 2
Hayunrbie 1| dwusuka kak Hayka. PoJb 9KCIIepUMEHTa U TEOpPHH B NPOLIECCE TTO3HAHUSL. 2 1
METORI CamocTosiTeIbHAs1 pad0Ta 00yYaIOIHXCSI 2
TMO3HAHUS BrimoiHeHne SKCIIepUMEHTANBHBIX 33IaHUH Ha H3MEpeHHEe (PH3NIECKUX I
Mupa BEJIMYHMH.
Paszgen 2. Mexanuka 34
Tema 1.1 Copep:xaHue y4eOHOI0 MaTepuaa 2
KunemaTuka 1 | Mexannuyeckoe IBHKEHUE. XapaKTEPUCTUKU JBHUKECHUS. 2 2
IIpakTuyeckue (JiaGopaTopHbie) padoThI 4
1| HccnenoBanne 3aBUCHMOCTH TPACKTOPHH OT BHIOOPa CHCTEMBI OTCUETA. 2
2 | Pabora c rpadukamMu IBIKEHHS. 2
CamocTosiTeIbHAs Pa6oTa 06yIaIONIHXCS 2,3
CocraBieHne anropuT™Ma pelIeHNs] KWHEMATHIECKHUX 3a7ad. 3
Pemmenne 3amau mo teme «KnHemaTHkay.
Tema 1.2 Coaep:xanue yue0HOro MaTepuaja 2
Jlnnamuka 1 | BsaumonerictBue Tei. 3akoHsl HeroTOHA. 2 2
IIpakTnueckue (J1abopaTropHbie) padboThI 2
1| W3yveHue ABMKEHUA Tela MO ACHCTBUEM MOCTOSIHHON CHITBI. 2
CamocrosiTe1bHast padoTa 00y4alouuxcs
[ToaroToBKa JOMONMHUTEIHHOTO MaTepuaia o reMam (Ha BHIOOD):
«Mexanunka ot Apucrorens 10 Hetoronay, «Kak HaceKoMble CO3/IaI0T CHIIBI 3 2,3
Juist mosietay, «®dusuka B Moeii npodeccuny.
Tema 1.3 Conep:xanue yueOHOro MaTepuasia 2
3aKoHBI 1 | 3aKOH COXpAHEHHs HMITyIIbCa. 3aKOH COXPAHEHHS YHEPTHHU 2 1
COXpaHCHHH IIpakTnyeckue (JadopaTopHbie) padoThl 4
1 | M3y4enne 3aKoHa COXpaHEHUsI UMITyJIbCa 2
2 | VI3yyeHue npuHOMNA PEaKTUBHOTO IBH)KECHHS 2
CamocrosiTesibHasi padora 00y4aromuxcst 3 2,3
CocraBiieHHe KOHCIICKT «PeakTHBHOE IBM)KEHHE).
Tema 1.4 Coaep:xanue yueOHOro MaTepuaja 2
Mexannyec- 1| Mexanmueckue KoneGaHHs U BOJIHEL. 2 2
KHe IIpakTnueckue (1abopaTopHbie) padoThl 4
KoJIeOaHus U 1| UsydeHune 3aBHCUMOCTH ITEpHO/Ia KOJeOAHI HUTSIHOTO MasiTHAKA OT 2
BOJIHBI JIUJIAHBI HUTH.
2 | KonTponpHast pabot o Teme «MexaHUKa» 2 2,3
CamocrosiTeJibHasi padoTa 00y4arouuxcs 3
Co3maHue npe3eHTaIun mno teme (Ha Bei0op): «KoneGaHust MasTHUKA Ha
pa3HbIX IIaHeTaxy, «[IposBnenue koxebanuii B mpupoaey», «PesoHaHcy.
Pasnen 3. Moaekyasipuasi pusuka. TepmoanHamuka 23
Tema 3.1 Conep:xanue yueOHOro MaTepuaja 4
OcHOBBI 1| TennoBoe nBmxenue Temmneparypa. 2 2
MOJIEKYJISIPHO- | 2 | ArperaTHbie COCTOSHHS BEIIECTRA. 2 2
KHHeTHYeCKoil | TIpakTudeckue (J1aGopaTopHbie) padoThl 2
Teopuu 1 | M3yuenue Gu3NIECKUX CBONCTB TBEPJBIX T, )KUJIKOCTEH, Ta30B. 1
2 | CpaBHeHHE KOJIMYECTBA TEILUIOTHI IIPH TEIJI000MEHe. 1 2,3
CamocrosiTe1bHasi padoTa 00y4yalouuxcs 3
IToaroToBKa MOMOIHUTEIHLHOTO MaTepHala Mo Temam (Ha BeIOOp): «["a3oBbie
3aKOHBL. VcTopus uX OTKPHITH, «IIpo6iIeMBI M BONPOCHI SKOJIOTHI.
Tema 3.2 Conep:xaHue y4eOHOT0 MaTepuaJia 2
B3anmHoe 1| Mogenb CTpOoeHUS KUIKOCTEH U Ta30B. MoJienb CTPOSHHUS TBEPIOTO 2 2
NnpeBpalieHue Tena. AMop(HBIE BEIIECTBA U KUIAKNE KPUCTAILIBL.
KUIKOCTEN U IIpakTnyeckue (JadopaTopHbie) padoThI 3
rasos. 1 | M3mepenue BraxHOCTH BO3IyXa. 1
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TBepable Teja

2 | Kontponshas pa6ora o TeMe «OCHOBBI MOICKYIISPHO (H3HKID

CamocrosiTeJbHas paGoTa 00y4aAMIHXCS 2 2,3
Koncnekr no teme: «3amura OKpysKaromen cpeisl OT 3arpsA3HEHNS
TSDKEJIBIMU METAJUIAMH, COSMHEHUSIMHE a30Ta, CEPBI».
Tema 3.3 Copep:xanue yueOHOI0 MaTepHaJia 2
OcHoBBI 1| BayTpenHss sHEprus u padora rasa. 1 2
TepMoauHamMu | 2 | TlepBblil M BTOpOH 3aKOH TePMOANHAMHUKH. 1 2
KH IIpakTuyeckue (JadopaTopHbie) padoThI 2
1| M3yueHne Mozenei TEeIIOBBIX IBUraTeNeH. 1
2 | Croco0b!I n3MEHEHNSI BHYTPEHHEH YHEPTHH 1
CamocrosiTe1bHasi padoTa 00y4aloHXCs 3 .
CocrasneHue npe3eHTanyy «Bruabl TENIOBBIX ABUTATENCHY.
Pa3gen 4. OcHOBBI JIEKTPOAMHAMUKH 40
Tema 4.1 Copep:xanue yueOHOI0 MaTepHaJia 2
daekrpocratu | 1 | BsanmopeticTBue 3apspkeHHBIX Tell. 3akoH KynoHa. 2 1
Ka IIpakTuyeckue (JadopaTopHbie) padoThI 2
1| HM3y4eHne NpOBOTHUKOB U TUAICKTPHUKOB. 2
CamocTosiTe/ibHasi padoTa 00y4arouuxcs 2 2,3
[TpoBeneHue SKCIIEPUMEHTOB I10 AJISKTPU3ALNH TeIl
Tema 4.2 Conep:xanue yueOHOro MaTepuaja 2
3aKoHbI 1 | I1oCTOSIHHBIN NEKTPUYECKUI TOK. XapaKTEPUCTUKU TOKA. 2 2
TOCTOSTHHOT O IIpakTHyeckue (JiaGopaTopHbie) padoThI 6
TOKA 1 | M3yuenue 3akoHa OMa JyIst y4acTKa LeTH. 2
2 | V3y4yeHue TemIoBOro NeiCTBHs DIIEKTPHYECKOTO TOKA. 2
3 | Usyuenue 3akoHa OMa 17151 HOJTHOH IIeNH 2 2,3
CamocTosiTe/ibHasi padoTa 00y4arouuxcs 2
Cocrainienne Tabnuipl «Bubl coeMHEHHSs TIPOBOTHUKOBY.
Tema 4.3 Conep:xanue yueOHOro MaTepuaja 2
MarsuurHoe 1 | MarnauTtHoe nosie. 3aKOH 3JIEKTPOMArHUTHOW WHAYKIIMH. 2 1
noJre. IIpakTHyeckue (JiaGopaTopHbie) padoThI 4
MaruuTHas 1| U3yuenne cBOWCTB NOCTOSHHBIX MarHUTOB 2
HHAYKLIUs 2 | V3ydeHus siBICHUS SJICKTPOMArHUTHON MHIYKIIUU 2
CamocrosTe1bHasi padoTa 00y4arommxcsi 2 .
Koncnekt «MarHuTHoe moJjie 3emim.
Tema 4.4 Coaep:xanue yueOHOro MaTepuaja 2
DJIeKTpoMar- 1 | ONeKTpOMarHuTHBIE KoJieOaHusI. DJIEKTPOMAarHUTHBIC BOJTHBI 2 1
HHUTHBIE IIpakTHyeckue (JiaGopaTopHbie) padoThI 2
KOJIeOaHus 1 1| DneKTpOMArHuTHAS KA 2
BOJIHBI CamocTosiTeabHas pa6oTa 00y4alomuXCst 2 2,3
CocraBneHne CpaBHUTEIBLHOHN TabIHIBI: «MexaHHIecKne u
3JIEKTPOMAarHUTHBIC KOJICOAHHS.
Tema 4.5 Copaep:xaHue yueOHOT0 MaTepHaJia 2
Onruka 1 | 3aKkoHBI pacnpocTpaHeHus cBeta. [1oHOe BHYTpEHHEE OTpaKCHHE 2 2
IIpakTnyeckue (1abopaTopHbie) padoThl 6
1| DkcneprMeHTalIbHAs IPOBEPKA 3aKOHOB T€OMETPHIECKOH ONTHKH 2
2 | OnpeneneHre XapakKTEpUCTHK COOMPAIOIIEH JMH3BI. 2 2,3
3 | KonrposbHas pabora o teme «OCHOBBI AJICKTPOIMHAMUKI) 2
CamocrosiTe1bHasi padoTa 00y4aloHXCH 2
[ToaroroBka JOMOIHUTENILHOTO MaTepralia 1o TeMam (Ha BeI0op): «L[Beta B
npupoje», «Pamyray.
Pa3gen S. CTpoenne aToMa 1 KBaHTOBas (U3HMKa 26
Tema 5.1 Copep:xxanue y4eOHOr0 MaTepHaJia 2
Doto3dpext 1 | Doton. Porosdpdexr. 3akons! poTodadhpexTa 2 I
IIpakTnyeckue (JadopaTopHbie) padoThl 2
1| W3yuenue crpoeHne OTO3IEMEHTOB 2
CamocrosTeabHast padoTa 00y4aOmuXcs 2 .
Cocrasnenue npeszeHtanyn «OnTuueckre npruoopsI»
Tema 5.2 Copep:xanue y4eOHOr0 MaTepHaJia 2
Ctpoenue 1 | Crpoenue aToMa 1 aTOMHOTO siipa. Jlazepsl. 2 1
aromMa u IIpakTnyeckue (JadopaTopHbie) padoThI 2
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aTOMHOTI0O 1 | W3ydenue naTepdepeHIMy cBeTa U U PAKIIAN CBETA. 2 2,3
aapa. Jlazepel | CamocrosiTeibHas padoTa 00y4aromuxcs 2
Koncnekr «Jlazeps1», «QneMEeHTapHBIEC YaCTUIIBI»
Tema 5.3 Copep:xaHue yueOHOI0 MaTepHaJia 2
PaagnoakTuB- 1 | PagmoakTHBHOCTH. 3aKOH paIiOaKTHBHOTO MOJypaciaia 2 1
HOCTh IIpakTuyeckue (JadopaTopHbie) padoThI 2
2 | V3yyeHune XxapaKTepUCTUK pPaIMOAKTHBHBIX DJIEMEHTOB 2
CamocrosiTe1bHas padoTa 00y4aloHXCs 2
IToaroToBka JOMOIHUTENBHOTO MaTepuaa 1o TeMam (Ha BBIOOD): 2,3
«YepHOoOBUIBY, «Panuanusy.
Tema 5.5 Copaep:xanue yueOHOr0 MaTepuaJa 2
Snepnas u 1 | Snepnas peakuus. TepMosiaiepHas peakius 2 1
TepMosiiepHast | TIpakTuyeckue (1a6opaTopHble) paGoThl 2
peakuus 1| Uzydenne npuHIina paboTH AIEPHOTO peakTopa 2
CamocrosiTeJbHasi padoTa 00y4aromuxcs 4 2,3
IToaroToBKa JOMOIHUTENEHOTO MaTepHala 1o TeMam (Ha BbIOop): «SnepHas
SHEPreTHKay, «SlaepHas u TepMosiiepHas 0oMOay.
nTOoro: | 127
2.4 COAEPKAHHUE PA3JIEJIOB JUCHUIIINHBI
2.4.1 3anamusn 1eKUUOHHOZ20 muna
®opma
No Haumenosanue Copep:xanue pa3zaeia TeKyILero
pa3iena
KOHTPOJIst
1 | Pazgen 1. ®usnka Kak Hayka. HaydHbele MeTonbl Mo3HaHMA OKpyxkatomero mupa | T, V
®duzuKa 1 MeTOABI U UX OTIMYHUS OT JPYTMX METOJOB MO3HaHMA. Pomib s3kcrepuMeHTa U
HAYYHOTO MO3HAHUSI | TEOPUM B IIpollecce TIO3HAHWS MNpHUpoAsl. HaydHble THIOTE3HI.
Omsnueckue 3akoHbl. Dusznueckwe Teopur. OCHOBHBIE 3JIEMEHTHI
(hn3nIecKoi KapTHHBI MHUpa
2 Paszgen 2. MexaHu4yecKkoe IBIIKEHHE, €I0 OTHOCHTENbHOCTh. Cucrembl orcuera. | P, KP
Mexannka XapakTepUCTUKH  MEXaHMYECKOTO  JBHXKEHHA:  IepeMelleHHe,
CKOPOCTb, YCKOpEHHE. BuIbl MeXaHHMYecKoro IBIDKEHHS H HX
rpagudyeckoe onucaHue. IIpuHIMI OTHOCHTENbHOCTH [ amuies.
BzaumopneiictBue Tten. IlpuHuun cynepmno3uuuMyd CUil.  3aKOHbI
quHaMukn HetoTona. Cuitbl B TpHpoOJe: YHNPYrocTb, TPEHHE, CHIA
TSDKECTH. 3akoH BceMHpHOro TaroTeHus. Hesecomocts. Mmmyibe.
3aKOH  COXpaHEHHs HMIyJbCa M  PEaKTHBHOE  JBIDKCHHE.
IloreHnmanpHass W KHHETHYECKass DSHEPrus. 3aKOH COXpPaHEHUS
MexaHHuecKkol »sHepruu. Pabota u MoOImHOCTE. MexaHHYecKue
KosebaHus. AMILTUTY/a, IEPUO M YacToTa Konebanuii. CBOOOIHbIE U
BBIHY)KJCHHbIE KoyneOanua. Pe3oHanc. MexaHWYecKHe  BOJHBL
CBolicTBa BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €T0 HCIOJIb30BAHHE
B TEXHUKE U MEJIMIIMHE.
3 | Pazgen 3. Uctopuss anatommuyeckux ydeHwid. HaOmromenms w  ombithl, | T, Y
Mounexyasipuas HNOATBEPKJAIOIINE  AaTOMHO-MOJIEKYJISIDHOE  CTPOEHHE  BEIIECTBA.
¢pusuxa. OcHoBuple nosiockeHnst MKT wm  ux onbiTHoe 00OCHOBaHME.
Tepmoannamuka bpoyHoBckoe nBmxenue. duddysus. Pazmepsl 1 Macchl MOJNEKyd H

atomoB. Kamwmnsgpuele sBiIeHHs. AOCONIOTHAas  TeMIeparypa.
ArperaTHple COCTOSIHHS BEIIECTBa. TeIUIOEMKOCThb. TemiooOMeH.
YpaBHEHHUE COCTOSIHMS MieanbHOro rasa. Mzonpoueccsl. HachleHHbIE
U HEHachllleHHbIE MNapbl. BiaxHocTh Bo3nyxa. Mogjenb CcTpoeHUs
KHUOKOCTH. HOBerHOCTHOC HAaTSOKECHHUE W CMAa4YMBAHUC. MO}ICHB
CTpOCHUA TBEPABIX TEII. MexaHn4uecKne CBOICTBa TBEPABIX TECII.
Amopdusie BemecTBa. JKunkue KpucTamisl. BHYTpeHHSS 3HEpPrus u
paborta ra3a. 3aKOHBI TEPMOJUHAMUKH. TeIIOBbIE ABUTATEIN M OXpaHa
okpyxatouieit cpenpl. KITJ] TernoBbix gBuraresnei.
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®opma

HaumenoBanue
Ne Copnep:xaHue pa3gena TeKyliero
pa3iena
KOHTpOJIst
4 | Pa3nen 4. OJeKTpUdecKkoe B3aMMOACHCTBHE. ONeMEHTapHeIH 3apsin. 3akoH | Y, KP
OcHoBBI Kynona. Judnexrpudeckas TIPOHULIAEMOCTb cpensbl.
IeKTPOAMHAMUKH DJIeKTPOCTaTHIECKOE ToJe. HamnpspkeHHOCTS. [punTIm
cymeprio3unuu  moneil. ['papudeckoe m300pakeHHE HIEKTPUICCKUX
noneii. MarHuTHOE I0J€ MOCTOSHHOTO MAarHWTa W 3JIEKTPHIECKOTO
TOKa. MarHutHass UWHIYKUWS, MarHUTHBIH TMOTOK.  SIBieHHe
AJIEKTPOMAarHUTHOM MHIYKIUK. 3akoH OMma ajs y4acTKa Lend W JUIsd
nonHoW nenu. Kparkas uctopust pa3BUTHs IPENCTaBICHUH O MPHUPO/E
CBeTa. OJEKTPOMAarHUTHas MpHUPOJa CBeTa. 3aKOHBl OTPAXKEHUS U
nperomneHuss csera. Jucmepcust cBera. Ilomspuszanus cBeTa.
Paznuunble BHOBI DJIEKTPOMAarHUTHBIX —M3My4deHWid. Onruueckue
prOOPEL.
5 | Pa3gex 5. Dotoaddext n KopmyckyssipHbIE cBoiicTBa cBeta. CTpoenue aroma u | T, P
CtpoeHue aTomMa u ero IulaHeTapHasd Mogenb. lwumortesa Ilnamka. Ilormomenue u
KBaHTOBasi pu3uka | UCHyckanne cBera  atomMoM. CTpoeHme  aToMHOTO  sifpa.
PagnoakTHBHBIE M3ITy4EHUS M MX BO3ACHCTBHE HA )KUBBIC OPTaHU3MBI.
OHeprusi paclieIuICHHs] aTOMHOTO sipa. SlaepHas SHepreTuKa
2.4.2. 3anamusa cemunapckozo muna
— HE IIPEAYCMOTPEHBI
2.4.3. IIpakmuueckue u 1a00pamopusvle 3aHAMUA
®opma
HaumenoBanue
Ne paszena HaunmeHoBaHue npakTuyeckux (J1a00paTopHbIX) padoT TeKylLlero
KOHTPOJIst
1. |Pa3zmen 2. HccnenoBanne 3aBUCUMOCTH TPAeKTOPUH OT BBIOOpA CUCTEMBI OTCUETA.
MexaHuka Pabora ¢ rpaduikamMu IBHKCHHS.
N3yuyenue nBuxKeHMs Tea M0 JEHCTBUEM IIOCTOSIHHOM CUJIBL.
M3ydeHue 3ak0Ha COXpaHEHMs UMITYJIbCA. I1pP, v, JIP
W3yyeHune npuHIMNA PEAKTUBHOTIO JIBHXKEHHSI.
W3yyeHune 3aBUCUMOCTH TIEpHO/ia KOJIeOaHU HUTSHOTO MasTHHKA OT
JUIMHBI HUTH.
2. |Pa3zmen 3. N3yduenue GpU3nIeCKUX CBONCTB TBEPBIX TEII, JKUAKOCTEH, Ta30B.
MoanekyasipHast CpaBHeHHE KOJIMUECTBA TEIUIOTHI IIPH TEIUIO0OMEHe.
$uznka. H3MepeHne BIa)XHOCTH BO3TyXa. e, v, JIP
TepmoamHamuka |/3ydeHne Mozeneil TEIIOBBIX ABUraTeIeH.
Cnoco0bl n3MeHeHNs BHYTPECHHEH YJHEPTHH
3 |Pa3men 4. W3ydenne npoBOJHUKOB U TUAIIEKTPUKOB.
OcHOBBI N3yuenne 3axkona OMa 17151 y4acTKa LEu.
JeKkTpoauHaMuKku |/3ydeHne TeruioBoro IeHCTBHS 3JEKTPUIECKOTO TOKa.
N3yuyenune cBONCTB NOCTOSIHHBIX MAarHUTOB. np, v, JIP
W3yyeHue siBICHUS DJIEKTPOMArHUTHON HHITYKIINH.
OmnpenerneHne XapakTePUCTHK COOUPAIOIIEH JTMH3HI.
OJeKTpoMarHuTHas MIKasa.
4 |Pa3gen 5. ITpoBepka 3axoHOB (hoTodhDexTa.
Crpoenue atoma u |/3ydeHne crpoeHne GOTO3JIeMEHTOB
KBaHTOBas (usmuka |/3ydenne naTepdepeHInn 1 An(ppaKkIuy CBETa. [P. V. TIP
HccnenoBanne 3aK0H paJloakTHBHOTO paciiaia. >
XapaKkTepUCTHKU PaIMOAKTUBHBIX JIEMEHTOB.
W3yyeHne npuHunna paboThl SAEPHBIX PEAKTOPOB.
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2.4.4 Cooepocanue camocmoamenvnoii paoomot (Ilpumepnas memamuka

pecpepamos)

1. Metpomnorus B npodeccun

2 ®wusuka B npodeccun (3HaueHUE GU3UKU TPU OCBOSHUH MPOdecCrn)
3. Ilorpemnoctu n3MepeHuit

4. CKOpOCTH B TIPUPOJIC U TEXHHKE.

5. I'anmuneo I'anuiieli — 0OCHOBATEIHh TOYHOI'O €CTECTBO3HAHUS
6. 3HaueHue oTKpoITUH ["anniies

7. Ucaak Hpl0TOH — co31aTelnb KIaCCHUECKON PU3UKH

8. CuJibl B IPUPOJIE U TEXHUKE

9.YbpTpa3ByK U €ro UCTIOIH30BAHUE B MEIUIIUHE U TEXHUKE
10.PaproakTuBHbIE U3JIy4Y€HUS U UX BO3JCHCTBUE HA KUBBIE OPTraHU3MBI

2.4.5 Ilepeuenv yueoHO-Memoouuecko2o oodecneueHus 011 CaAMOCHOAMETbHOU
paodomul 00yuarwuxca no OucCyuUnIuHe

CamocrosTenpHas paboTa oO0yJaromuxcs sSBIseTcs BaxHeumen Gopmoit yueGHO-
BOCIIUTATEIBHOTO IpoIiecca.

OcHOBHasi 1IeJIb CaMOCTOATENBHOM pabOThl MpPU U3YYCHUHM JTUCHUIUIMHBI —
3aKpEMUTh TEOPETUUYECKUE 3HAHUS, MOJYUYCHHBIE B XOJ JICKIMOHHBIX 3aHSITUN, a TAKKE
chopmMupoBaTh MPAKTUUECKUE HABBIKH MOJITOTOBKH B 00JIACTH €CTECTBO3HAHMSL.

CamocrosiTenbHass paboTa ydaluxcs B IMPOLIECCE OCBOCHHS JAUCIUILTHHBI

BKJIFOYACT:

- U3y4YEHHE OCHOBHOW M TONOJIHUTEJIBHON JTUTEPATYphI MO MPEAMETY;
- U3y4YeHHE (KOHCIIEKTUPOBAHKE) BOIPOCOB, BBI3BIBAIOIIMX 3aTPYAHEHUS IPU HX

W3yYCHUU;

- paboTy € 3MEKTPOHHBIMHU YYEOHBIMU PECYPCAMU;

- U3y4YeHHUe MaTepuasoB MEpUOIUYECKON MedaT, MHTEPHET PECYPCOB;
- IOATOTOBKY K TECTUPOBAHUIO;

- IOJITOTOBKY K NMPaKTUYECKUM U JIAOOPATOPHBIM 3aHITHUSM;

- IPOBE/ICHHUE ONBITOB, IKCIIEPUMEHTOB;

- BBIIIOJIHEHHE JOMAILIHUX 3aJaHHM.

HaunmenoBanue
pa3neiia, TeMbl

IlepeyeHb y4eOHO-MeTOANYECKOT0 OOecTeyeHUs AUCUMIIJIMHBI 10 BHINOJIHEHUI0
CaMOCTOSITeIbHOM PadoThI

MexaHuka

KacbsHoB, B.A. ®usuka. Yrioyonennsiit ypoeHb. 10 ki1.: yueOnuk. — M.: lpoda, 2018.-447c.

T'opnau, B. B. ®u3uka [DnekTpoHHbIH pecypc]: yueonoe mocodbue mist CITO / B. B. IN'oprau.
— 2-e m3., ucnp. u gorn. — M.: U3matensctBo FOpaiit, 2017. — 175 c. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

MouJiekyasipHas
$usuxa n
TepMOIUHAMHKA

KacwsinoB, B.A. ®usuka. Yriyouenssiii ypoens. 10 kir.: yueouuk. — M.: [lpoda, 2018.-447c.
T'opnau, B. B. ®u3uka [DnekTpoHHBIH pecypc]: yuedbnoe nocodue ans CITO / B. B. T'opnau.
— 2-e m3., ucnp. u gor. — M.: U3matensctBo FOpaiit, 2017. — 175 c. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

DJIEKTPOAUHAMMKA

KacwsioB, B.A. ®usuka. Yriryonenssiii yposens. 11 kir.: yaeonuk. — M.: [lpoda 2018.- 463c.
[lopnauy, B. B. ®usuka [OnexTpoHHbIH pecypc]: yuebHoe nmocobue anst CI1O / B. B. I'opnau.
— 2-e m3x., uctp. u gorn. — M.: UsnmarensctBo FOpaiit, 2017. — 175 c. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

Crpoenne aTomMa u
KBaHTOBasl (l)l/l3l/l]€a

KacwsioB, B.A. ®usuka. Yriryonenssiii yposens. 11 kir.: yaeonuk. — M.: [lpoca 2018.- 463c.
Topnau, B. B. ®usuka [OnekTpoHHbIH pecypc]: yuebHoe mocobue mist CITO / B. B. T'opuiau.
— 2-e m3., ucnp. u gor. — M.: U3marensctBo FOpaiit, 2017. — 175 c. - URL:

https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5
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Kpome mnepedyncieHHbIX HMCTOYHHKOB OOYYArOIIMHACS MOXET BOCIIOJIB30BaThCS
MOMCKOBBIMH cHCTeMaMH ceTd VIHTEpHET 10 TeMe caMOCTOSITeIbHON paboTHI.

JI1s1 OCBOEHHSI TUCHUIUIMHBI M CAMOCTOSTEIIBHOIO BBIIIOJIHEHUS IPELYCMOTPEHHBIX
y4eOHOM mporpaMMoil Kypca 3aJJaHuil MOKET OBbITh HCIIOJIB30BAHO CIEAYyIolIee y4yeOHO-
METOIMYecKoe obecreueHue:

-METOJMYECKHE PEKOMEHIAIIUU K BBITIOJHEHUIO Jab0paTopHbIX paboT;
-METOJNYECKUE PEKOMEHJAIIUU K CAaMOCTOSATEIbHON padoTe.

Hauanom opranuzanuu ar000¥ caMOCTOATEIbHOM pabOThl JOHKHO OBITH MPUBHUTHE
HAaBBIKOB M YMEHUW TpaMOTHOW pabOThl ¢ ydyeOHOW W HAydyHOH IHTEepaTyporl. DTOT
Ipouecc, B NEPBYIO OYEPEIb, CBSI3aH C HAXOXKICHHEM HEOOXOOUMOM JUIsl YCHEIIHOTO
OBJIAJICHUS] Y4eOHbIM MaTEepHAIOM JIMTEPATypol. Ydalmuiics JIOJDKEH YMETh
M0JIb30BaThCs (POHAAMU OMOIMOTEK U CIIPABOYHO-OMOIMOTpaduIeCKUMHU U3TaHUSIMHU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

st uzydyenust GU3MKU IpeaycMaTpuBaeTcs UCIOIb30BaHNE B Y4EOHOM Mpoliecce
aKTUBHBIX U UHTEPAKTUBHBIX (POPM MpOBEEHUS ayTMTOPHBIX U BHEAYIUTOPHBIX 3aHATUI
C 1eNbio (GOopMUPOBAHUS U Pa3BUTHUA MPOGECCUOHATBHBIX HABBIKOB 00YUYaIOIINXCA.

B nporniecce o0yuenust mpuMeHsIOTCST 00pa3oBaTeIbHbIE TEXHOJIOTUUA JTUYHOCTHO-
JEeSTEIIbHOCTHOTO,  pa3BUBAWOIIEro W mpobiemHoro  oOyuenus.  OOsi3areneH
71a00paTOPHBINA MPAKTUKYM IO pa3esiaM JUCIUTUTNHBL.

B yueGHoM mpoiecce Hapsgy C TPaJUMLIHUOHHBIMUA  00pa3oBaTeIbHBIMU
TCXHOJIOTHAMU HCIIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTHPOBAHUEC, TCMATUYCCKHUEC IIPE3CHTAIUH,
HHTCPAKTUBHBIC TEXHOJIOT'HH.

3.1.006pazosamenvHble MEXHOI02UU RPU NPOBEOCHUU JIEKUUTL

Kour.
Ne Tema Buabl npuMeHsieMbIX 00pa30BaTe/IbHBIX TEXHOJIOT U
qyac
duzpka W METOJAbl  HAy4YHOTIO o *
1. OBHAHIS AynuoBuzyaibHas TEXHOJOTHS, KPYTIIBIN CTO 2
n
b Mexanmxa AynuoBu3yanbHas TEXHOJIOTUS, TPOOJIEMHOE g*
M37I0KEHUE
MounekyasapHas pu3uka. AynroBu3yanbHas TEXHOJIOTHS, IPOOJIEMHOE
3 YD g*
TepMoauHaMuKa H3JI0KEHHE
AynuoBu3yanbHas TEXHOJIOTHUS, TPOOJIEMHOE
4 |OCHOBBI DJIEKTPOIMHAMHKH Y Y 1P 10*
U3JI0’KEHUE
CrpoeHue aToMa U KBaHTOBast *
3) usixa AynnoBu3yaibHasi TEXHOJIOTHSL, JEKIUSI-TUCKYCCHs 8
HToro mo Kypcy 36
B TOM YHCIIe HHTEPaKTUBHOE 00y4ueHue™ 8*

3.2.0o0pa3zosamenvuvie mexHoON0ZUU NPU NPOBEOCHUU 1ADOPAMOPHBIX PAOOm U
NPAKMUYECKUX 3aHAMUTL

Ne Tema 3aHATHA Buabl npuMeHsieMbIx 00pa3oBaTebHbIX Koa.
TEXHOJO0T uii qac
1 | HccnenoBanue 3aBUCHUMOCTH TPAEKTOPHUH OT | JIUCKYCCHS TIO TEOPETUUECKUM BOIIPOCAM. 2
BBIOOpA CUCTEMBI OTCUETA Peienue 3anau MHIMBUTyalIbHO
2 | Pabora c rpadukaMu JBUKEHUS Kpyrasiii cTon no TeopeTuueckuM BOIpocam. 2
Pemenne 3ama4d kerc-MeTOI0M
3 |U3yueHue nBrokeHUs Tena oA aeictBueM | JIMCKycCHs O TEOPETUYECKHM BOIIPOCAM. 2*
TMOCTOSIHHOM CHIIBI BrmonHenne n1abopaTopHOH paboThI
4 | KontponpHas padoTa 1mo Teme NunuBuayanbHOE pellieHne 3aa4 2
«Kunematuka. JluHamukay
5 |H3ydeHue 3akoHA COXpAaHEHHS UMITYJIhCa Juckyccus 1o TeopeTHUeCKUM BOIIPOCaM. 2*
Brimmotrerme mabopaTopHO paboThI
6 |/3ydenue npuHIMITA PEAKTHBHOTO Juckyccus 1o TeopeTHUeCKUM BOIIPOCaM. 2
JIBYDKCHUS Pelenue 3aga4 ManbIiMu rpynmnaMu
7 | M3ydeHune 3aBUCUMOCTH IIEpHO]Ia Jluckyccud no TeopeTUH4eCKUM BOIIPOCAM. 2
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KOJIEOaHMI HUTSHOI'O MasiTHUKA OT JJINHBI
HUTHU

Brimonnenne nabopaTtopHoil paboThI

8 |U3ydenue puznyeckux CBOMCTB TBEPABIX Juckyccuns 1o TeOpeTHYECKUM BOIIPOCaM. 1
TeJ, )KUAKOCTEH, ra30B Pemrenue 3agau ManpIMu rpynnaMu
9 |CpaBHeHHE KOTUYECTBA TEIUIOTHI IPH Juckyccus o TeopeTHYECKUM BOIIPOCAM. 1
Ter1oo0MeHe Brimoraenune mabopaTopHOit paboTHI
10 |M3mepeHue BIa)KHOCTH BO3/AyXa Juckyccus o TeopeTHYECKUM BOIIPOCAM. 1
Brimonnenue nabopaTopHoi paboThI
11 | KontpombHas paboTa o Teme NnauBumyansHOE pemieHne 3a1aq 2
«MornekynsapHas QU3NKay
12 |Wzyuenue Mojenei TemoBbIX aBurareneil | Kpyrisiii cTos mo TeopeTniaeckuM Bopocam 1
Pewenune 3anay rpynnamu
13 |Croco0b!I u3MeHeHUsT BHYTpEeHHe! sHeprun | PemieHne cuTyaTBHBIX U POM3BOJICTBEHHBIX | 1*
3aga4y
14 |M3ydyeHune MPOBOAHUKOB U JUAIEKTPUKOB JucyT o TeopeTHIecKM BOIIpocam 2
Penrenue 3agay MHAMBUIYALHO C TPYMIIOBBIM
o0Ccy)IeHUEM
15 |U3yuenue 3axona Oma mjs y4acTka nenu. | JIuckyccHs 1mo TeopeTHIeCKUM BOTIPOCaM. 2
BrinonHenue 1abopaTopHON paboThI
16 |M3yuyeHue TEIIOBOTO ECHCTBYSI Juckyccus 1o TeOpeTHUeCKIM BOIIPOCaM. 2*
ANEKTPUIECKOTO TOKA. BrmonHerne 1abopaTopHO# paOOTHI
17 |W3yuenue 3axkona Oma ajis MONTHON 1enu. | JIMckyccHst 1o TEeOPETUUSCKUM BOIIPOCAM. 2
BrinonHenue 1abopaTopHON paboThI
18 |M3ydeHne cBOMCTB MOCTOSHHBIX MAarHUTOB | JIMCKyCCHS ITO TEOPETUYECKHM BOIPOCAM. 2
BeinonHenue 1abopaTopHO paboTh
19 |HzyueHwue sSBICHUS NEKTPOMArHUTHOM Juckyccns 1o TeOpeTUYECKUM BOIIPOCaM. 2
WHIYKIIH Beimosaenue nabopatopHoii paboTs
20 |DnexTpoMarHuTHas IIKaua Huckyccus o TeopeTHUECKUM BOIIpOcaM 2
Penrenue 3agau ManpIMu TpynmaMu
21 | DkcnepuMeHTabHAS IPOBEPKA 3aKOHOB JlucKyccHst 10 TEOPETHYECKUM BOTIPOCAM. 2%
FEOMETPUYECKOM ONTUKHU Brimonnenue 1abopaTopHOii paboTh
22 | OnpeneneHne XapakTePUCTUK coduparolied | JIMCKyccust 1o TeOPETHUESCKUM BOIIPOCAM. 2
JIMH3BI Beimosaenne nabopatopHoii paboTs
23 | KonTponbHas padota 1mo teme «OCHOBBI WunuBuayansHOe pelieHne 3a/1aq 2
3JIEKTPOMArHETU3MAY
24 | M3ydeHus cTpoeHUs! POTOIIEMEHTOB Juckyccus o TeoOpeTHUECKUM BOIIPOCaM 2*
Penrenue 3aau MaibIMu TpyIIiaMu
25 |U3yuenue uHTEpPepeHIUM U AU(PAKIIIN Urposoe 3anaTre Ha Monensix. Pemenne 2*
CBeTa 3a1a4
26 |M3ydenue XxapakTepUCTHUK PAJHOAKTUBHBIX | [IMCKYCCHS TIO TEOPETHYECKHM BOIIPOCAM. 2
JJIEMEHTOB AHaIM3 KOHKPETHBIX CUTYAIHH
27 |M3ydenue npuHUMIa pabOTHI SIIEPHBIX Pemenue cuTyaTuBHBIX U IPOU3BOJACTBEHHBIX | 2
pEeaxkTopoB 3aja4
Uroro no xypcy| 49
B TOM UYHCJIC HHTEpaKTUBHOE 00yuenue™® | 17*
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4 YCJIOBUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
JUCHUTILIAHBI

4.1 Mamepuanvno-mexuuueckas 6aza, He06X00UMas 01 OCYULeCME1eHUS
o00pazoeamenbHo20 npoyecca no OUCUUNIUHE

Peanuzanus yueOHoi nucuurnaunbel Gusmka TpedyeT HaIM4Yus yueOHOro KabuHeTa
JUIS  TIPOBEACHMSI TEOPETHUECKHX U TMPAKTUYECKUX 3aHATHA U Jab0opaTopuio
COOTBETCTBYIOLIETO MPOpUIIs.

Peanuzamuss  y4eOHOM  JUCHUIUIMHBI ~ OCYIIECTBISIETCS B CHEIUAIBHO
000pyZIOBaHHOM KaOWHETE E€CTECTBEHHOHAYYHBIX JUCUMUIUIMH, KOTOPHIA BKIIOYAET B
ceost:

MYJIbTUMEIMA KOMIUICKT (MyJIbTUMEIUATPOCKTOP U IKPaH),
KOMIIBIOTED,

J0CcKa ydeOHas,

y4ueOHast MeOeb.

YueOHo-MeToYecKoe odecreyeHme:

Pabouyas yueOHas nmporpamMmma

DOoH/J OIIEHOYHBIX CPEACTB

YueOHuKH

MeTtonuyeckue pa3paboTKU K 3aHITHSIM

JMaakTHyecKui pa3aaTOYHbIN MaTeprall

Kaprouku-3amanus, TeCTOBBIC 3aJaHUS

JleMOHCTpaIMOHHbIE MaTepuaibl (MyJIbIUMEINITHbIC TPE3EHTAIIUH, BUIEO(DUITHEMBI)
Komriekt yueOHO-HaATISIHBIX TOcO0ui o husuke

Komruiekt npuGopoB 11st IEMOHCTPAIIUN OTIBITOB

Komrext npubGopoB 11 npoBeieHus 1a00paTOPHBIX U MPAKTHUECKUX PaboT
Komriekt noptpetoB Gpu3mkoB

MexayHapoHas CUCTeMa H3MEPCHHSI STUHUIT

KoMI1ekT 351eKTpOHHBIX TOCOOMIA

Tabmuie! o Gpusuke

4.2 Ilepeuenv He0OX00UMO20 NPOZPAMMHO20 0DecneueHus
1. 7-zip (;unensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (rrmeH3Mst -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (mumeH3us -

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

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

5. Free Commander (muueH3ust
https://freecommander. com/ru/%dO%bb%dO%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

6. Google Chrome (mumen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBo001HOM J0CTYTIC)

8. Mozilla Firefox (munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHBIX U JONTIOJTHUTEJIbBHBIX
NHO®OPMAIIMOHHbBIX UICTOYHUKOB, HEOBXOJANMBIX J1JIsA
OCBOEHMS JTNCHUITJIMHDBI

5.1 OcHoBHas JuTEpaTypa

1. KacpsnoB, B.A. ®usuka. Yriuybnennsiii ypoBeHb. 10 ki1.: yueonuk. — M.: Ipoda, 2016.-
447c.

2. KacesinoB, B. A.®@u3uka. 10 kmacc. Yraoyonennslii ypoBeHb [Tekcr] : yaeOHUK /
B. A. KacesHOB. - 5-¢ u31., crep. - Mocksa : Jlpoda, 2018. - 447 ¢

3. KacesinoB, B.A. ®usuka. Yriny6neHusiii yposenb.11 kii.: yueonuk. — M.: Jlpoda
2015.- 463c.

4, KacesinoB, B. A. ®usuka. 11 knacc. Yriny6aenusiit ypoens [Tekcr] : yueOHHK /
B. A. KacesHoB. - 5-€ u3n., crep. - Mocksa : [lpoda, 2018. - 463 c.,

S. Tpoghumosa, T. U. PykoBOACTBO K pelICHUIO 3a1ad Mo (U3UKE [DIEKTPOHHBIN
pecypc]: yuebnoe nocoobue mst CIIO / T. U. TpodumoBa. — 3-e u3., UCTp. U IOM. —
M.: WzpmarenbctBo FOpaiit, 2018. — 265 c¢. - URL: https://www.biblio-
online.ru/viewer/65C1CD78-22C0-4A48-B45E-OFF2AC9E3ATA#page/l

6. Topnau, B. B. ®u3uka [DneKTpoHHBINA pecypc]: yuedHoe nmocodue mis CIIO / B.
B. I'opnau. 2-¢ n31., uctp. u gon. — M.: UznarensctBo IOpaiit, 2018. — 175 c. -
URL: https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

7. Topnau,B. B. ®wuszuka. CamocrositerqbHas paboTa cTyAeHTa [DIIEKTPOHHBIN
pecypc]: yuebHoe nocodue s CITO / B. B. T'opnau, H. A. MBanos, M. B. Ilnactununa.
— 2-¢ m3a., ucnp. u jgon. — M.: M3marensctBo Opaiit, 2018. — 168 c. - URL:
https://www.biblio-online.ru/viewer/DB31CB42-D3A6-4555-9807-
36532DC15AC9#page/1

5.2/lonmoiHUTEIbHAA JIUTEPATYPA

1. TopsiueB,b. B. OGmas ¢usuka. Ontuka. [lpakTudeckue 3aHATHS [DIEKTPOHHBIN
pecypc]: yuebnoe nocobue mns CIIO / b. B. Topsiue, C. b. Morunbauikuii. — M.:
UznarensctBo  FOpaiit, 2018. — 91 ¢ - URL: https://www.biblio-
online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BCOB8E#page/1

2. Kanmamnukos, H. I1. ®usuka. 'paduyeckue MeTobl perieHus 3aga4d [ DIeKTPOHHbIN
pecypc]: yauebnoe nocodue ais CIIO / H. I1. Kanamuukos, B. U. Komkun. — 2-e u3f.,
ucnp. u jgon. — M.: UsnarensctBo FOpaiit, 2018. — 250 c. - URL: https://www.biblio-
online.ru/viewer/441419C9-0692-482A-AA74-4092DFB46930#page/1

3. Kamamnukos, H. Il. ®usuka B 2 u. Yacts 1 [DnexkTpoHHBIH pecypc]: ydeOHUK U
npaktukym aisa CI1O / H. I1. Kanamnaukos, C. E. MypaBseB. — 2-¢€ u3/., UCIIP. U IO, —
M.: WzparenbctBo FOpaiit, 2018. — 313 c¢. - URL: https://www.biblio-
online.ru/viewer/93EABIFB-FD8F-446C-9C6F-DA322A473747#page/1

4. Kanamnukos, H. TI. ®usuka B 2 u. Yacts 2 [DnekTpoHHBIH pecypc]: ydeOHUK U
npaktukym aist CI1O / H. I1. Kanammaukos, C. E. MypaBbseB. — 2-€ u31., UCIIP. U IOT. —
M.: WzparenbctBo FOpaiit, 2018. — 293 c¢. - URL: https://www.biblio-
online.ru/viewer/AFE32CB2-51F2-4F5A-8D0F-D03E9161399E#page/1

5. Topnau. B. B. ®usuka [DnexktpoHHbIi pecypc]: yuednoe nmocodbue nns CIIO / B. B.
l'opnau. — 2-e u3z., ucnp. u gorn. — M.: U3znarensctBo FOpaiit, 2018. — 175 ¢. - URL:
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https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

6. Pommonos,B. H. ®usuka [OnexTponHsbIil pecypce]: yaednoe nocoome mist CI1O / B. H.
PonnonoB. — 2-e¢ m3a., ucnp. u gon. — M.: UznmatensctBo FOpaiit, 2018. — 295 c. -
URL: https://www.biblio-online.ru/viewer/BED898B7-5325-41D0-9524-
D40F090B07CD#page/1

7. Ocenenuuk,, FO. C. ®usuka. MoaynbHblid Kypc [DIEKTPOHHBIA pecypc|: yueOHoe
nocooue mis CITIO / 1O. C. Ocenenquuk, I1. . Camoiinenko, T. H. Tounnuna. — M.:
WzpatensctBo  FOpaiit, 2018. — 526 c¢. - URL: https://www.biblio-
online.ru/viewer/42F1B9E2-26EF-4C90-B595-3668F62893B5#page/1

8. ®wusmuka. CnoBapb-cripaBoyHHK B 2 4. YacTe | [DneKTpOHHBIN pecypc]: CpaBOYHHK
st CITIO / E. C. [Inatysnos, B. A. Camonetos, C. E. Bypasoii, C. C. Ilpomkua. — 2-¢
u3g., crep. — M.: UsnarensctBo FOpaiit, 2018. — 380 ¢. - URL: https://www.biblio-
online.ru/viewer/97B5E856-CE5SE-46A8-9174-BBEEADEE3495#page/1

9. ®wuswuka. CroBapb-cripaBOUHUK B 2 4. YacTh 2 [DNEKTPOHHBIN pecypc]: CpaBOYHUK
s CIIO / E. C. Ilnarynos, B. A. Camoneros, C. E. bypasoii, C. C. IIpomkun. — 2-¢
u3l., crep. — M.: M3matensctBo [Opaiit, 2018. — 396 ¢. - URL: https://www.biblio-
online.ru/viewer/64C73E34-34A9-4F11-A707-2966E65C7D62#page/1

10. Aiizennion, A. E. ®usuka [DnekTpoHHbIN pecypc]: yueOHuk u npaktukym aius CIIO /

A. E. Aizennon. — M. : HMzmarensctBo IOpaiir, 2018. — 335 c. - URL:
https://www.biblio-online.ru/viewer/AAAA4EF6-39B5-4C3C-B770-
9CCA1FDE1A95#page/1

KpaBuenko, H. 10. ®usuka [DnexTpoHHsbIid pecypc]: yuebnuk u npaktukym st CI1O /
H. 0. KpaBuenko. — M.: M3parensctBo [Opair, 2018. — 300 c. -

URL:https://www.biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-
F3F55FF62666#page/1

5.3 Ilepuoanueckue u3aanus

1. Hayxka Ky6anu

2. Cpennee nmpodeccroHaabHOE 00pa3oBaHUE

3. N3Bectus Bricux yueOHbIX 3aBeaeHuid. CeBepo-KaBkasckuil peruon. Cepusi:
EcrecrBennnie Hayku - URL: http://elibrary.ru/title_about.asp?id=7362

4, IIpuknagHasi MexaHuKa U TexHU4Yeckas ¢usuka. - URL:

http://e.lanbook.com/journal/element.php?pl10_id=2166

5. Hayka B Poccuun. - URL: http://dlib.eastview.com/browse/publication/587

6. dusuka. [Tepoe centssops.- URL: http://elibrary.ru/title_about.asp?id=29019
7. [Mpuknaanas ¢pusuka.- URL: http://elibrary.ru/title_about.asp?id=9002

8. dusznyeckoe obpazoBanue B By3ax.- URL:
http://elibrary.ru/title_about.asp?id=9220

5.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKALIMOHHOH CeTH
«HTEepHET», HEOOXOAUMBIX JIJISl 0CBOEHMS TN CIUNINHBI

1. DBBC «Yuupepcuterckas oudmuoreka ONLINE». — URL: www.biblioclub.ru
2. DOBbC m3parensctBa «Jlanby. — URL: https://e.lanbook.com

3. DBC «tOpaiit». — URL.: http://www.biblio-online.ru/

4. 3BC «BOOK.ru» https://www.book.ru
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http://www.book.ru/

9.

10.
11.
12.
13.

3bC «ZNANIUM.COM» www.znanium.com
DnekTpoHHbIN Katanor Hayunoit onbnuorexkn Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

OnekTponHas 6ubaroTeka «M3narenbekoro goma « peOSHHUKOBY -
URL:www.grebennikon.ru

Hayunas snektponnas 6udnuoreka (HOb) «eLibrary.ruy. -
URL.:http://www.elibrary.ru

baser qannbix komnanuu «Mcer Beroy. - URL:http://dlib.eastview.com

Jlekropuym TBy». - URL: http://www.lektorium.tv/

HammonanesHas snektponnas oudnauorexa «HOby». - URL:http://30.pd/
KubepJlennnka: HayuHas syiekTpoHHas oubnuoreka. — URL: http://cyberleninka.ru/
Ennnoe okHO mocTyma k oOpa3oBatenbHBIM pecypcaM : penepansHas MC
cBoboHoro pocryma. — URL: http://window.edu.ru.

14. CnpaBouno-tipaBoBas cucrema «Koncynprant [lmrocy» - URL

http://www.consultant.ru
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6 METOJUYECKUE YKA3ZAHMS OBYYAIOLIUMCS IO OCBOEHUIO
JTUCHMUILTAHBI

OOyuaromuecst Il MOJHOLEHHOTO OCBOEHHMS Y4eOHOro Kypca JIOJIKHBI
COCTaBJIATh KOHCIEKTHl KaK MpU MPOCIYIIMBAHUM €r0 TEOPETHUYECKON (JIEKIIMOHHON)
YacT, TaK W MpHU MOATOTOBKE K IMPAKTUYECKUM 3aHATUAM. JKenarenbHO, YTOOBI
KOHCIIEKTBI JIEKIIMII M CEMHMHAPOB 3allMCBIBAIINCH B JIOTMYECKOW IIOCIIENOBATEIBHOCTH
M3Y4YEHHS Kypca M COAEPXKalINChb B ONHOM TeTpaau. ITO obecrneyuT Oojee MOJHYIO
HOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHSATHUSAM, TaK U CECCHOHHOMY KOHTPOJIIO 3HaHUH.

CamocrositenbHasts ~ pabota  sBiseTcss — BakHeHmed — gopmoil  yueOHO-
MO03HaBaTeNIbHOTO mpouecca. Llens 3aganuil 1 caMocTosATENbHOW paboThl — 3aKPENUTh
U pacUIMpUTh 3HAHUSA, YMEHHUS, HaBBIKH, NPUOOPETEHHBIE B pe3yJibTaTe H3YUEHHS
ITUCLUIUIMHBI; OBIAJAETh YMEHHEM HCIIOJIB30BaTh IOJYYEHHBIE 3HAHHUS B IIPAKTUYECKOU
paboTe; MoNy4nuTh NEPBUYHBIE HABBIKU MPOPECCHOHAIBHOMN NeSTENbHOCTH.

Hauanom opranu3zanuu gt000i caMOCTOSTENbHON pabOThI TOJKHO ObITh MIPUBUTHE
HABBIKOB M YMEHHI TpaMOTHOW paboThl ¢ y4eOHOM W HAay4dyHOH JUTEepaTypou. DTOT
NPOILIECC, B TEPBYIO OuYepeb, CBA3aH C HAXOXKICHHEM HEOOXOTUMOW AJisi YCHEIIHOTOo
OBJIAJICHUS] Y4eOHBIM MaTepHUaJIOM JIUTEPATypol. Yyamuiicss JOHKEH H3YYHTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMHMYECKOW JIUTEpaTypbl, PEKOMEHIyEeMbIH 10
y4yeOHON JHCUUIUIMHE; YMETh IOJIb30BaThCsl (QoHAaMH OHONMOTEK M CIIPaBOYHO-
onbauorpaduIeCKUMH U3TaHUSIMH.

3amaHus JUIsl CaMOCTOSITEbHOW pabOThl BBIMOIHSIOTCS B MHMCbMEHHOM BHJIE BO
BHeayIUTOpHOE BpeMs. PaboTa 0kKHAa HOCUTh TBOPUECKUHN XapakTep, IPU €€ OLIEHKE
IperojaBareNib B MEPBYIO OYepeb OLEHUBACT OOOCHOBAHHOCTh M OPUTHMHAIBHOCTH
BBIBOJIOB. B mucbMeHHOW padoTe Mo TeMe 3aJaHus Y4Yalluics AOKEH IOJHO U
BCECTOPOHHE PAacCMOTPETh BCE ACMEKThl TEMbl, YEeTKO CcGOpMyIUpoBaTh U
apryMeHTHpPOBAaTh CBOIO IMO3ULHUIO MO HCCIEAyeMbIM BoIpocaM. BbIOOp KOHKPETHOTO
3aJaHusl IS CaMOCTOSITEIbHOM — paboThl  MPOBOAMUT  IpemojaBaTelb, BEAYIIMH
MPAKTUYECKUE 3aHATHS B COOTBETCTBHUM C TI€pPEYHEM, YKa3aHHbIM B IUIaHax
MPAKTUYECKUX 3aHATUM.

Obwue npasuna 8bINOIHEHUSI NUCLMEHHBIX pabom

Ha mnepBoM 3aHATHUM CTYAEHTHl JOJDKHBI ObITh MNPOMH(POPMUPOBAHBI O
HEOOXOJIMMOCTH COONIOACHHUSI HOPM aKaJeMUYECKOM 3THKM M aBTOPCKHUX IpaB B XOJI€
oOyueHus. B yacTHOCTH, IPEeIOCTaBISIOTCS CBEICHUS:

- oOmras nHpopMalrs 06 aBTOPCKUX MPaBaXx;

— MpaBUJIa LUTUPOBAHMS;

— npaBuiia 0hOPMIICHUS CCHUIOK;

Bce wumeronyecss B TEKCTE CHOCKM TIIATEIbHO BBIBEPAIOTCS W CHAOXKarOTCA
«agpecamm».

HepnomnycTumo BKJIIOYaTh B CBOIO pabOTy BBIAEPKKH U3 pabOT APYrux aBTOPOB Oe3
yKa3aHUs HA 3TO, MEPECKa3bIBaTh UyXYyl0 padoTy OJIU3KO K TEKCTy 0€3 OTCHUIKH K HeW,
UCIIONB30BaTh YyXKME UAen 0e3 yKa3aHHs TEepBOMCTOYHMKOB (3TO Kacaerca U
uHpopmanuy, HaiineHHo B HMHrepnere). Bce cnmyuam mnnaruara JOMKHBI  OBITH
HCKJTIOUECHBI.

Cnucok MCHOJAB30BAHHOM JIUTEpaTypbl JOJDKEH BKIIOYATh BCE HMCTOYHUKHU
uHbOpMaIK, H3yYEHHBIE M NPOpPAOOTaHHBIE CTYIEHTOM B IPOLIECCE BBIMOIHEHHUS
paboThl, W JODKeH ObITh cocTaBieH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpaduyeckas ccpuika. O0ure TpeOOBAHMS U MTPaBUIaY.
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Tpebosanus k Hanucanuio peghepama

Pedepar mo pgaHHOMYy Kypcy sBIS€TCS OJHMM W3 METOJOB OpraHU3aLUU
CaMOCTOSITENbHON PabOTHI.

Tembl pedepaToB SBISIFOTCS JONOJHUTEIBHBIM MATEpUANIOM JUIsl M3Yy4YEHUs
JTaHHOM TuCHUIUIMHBL. Pedepat oleHuBaeTcs B 01MH Oajll B OLIEHKE UTOT0 dK3aMeHa

Pedepar pomkeH ObITh TOATOTOBIEH COMJIACHO TEME, MPEATIOKEHHON
npenojaaBateneM. JlomyckaeTcss camMOCTOATENbHBIA BBIOOp TeMbl pedepara, HO IO
COIJIACOBAHHUIO C IPEIO/1aBaATEIIEM.

JUis HanucaHus pedepaTa CTYAEHT CaMOCTOSTEIbHO MOAOMPAET HMCTOUYHUKU
nH(popMalMK 1O BHIOpaHHON TeMme (JiuTepaTypa ydeOHas, nepuoanudeckas u MuHrepHer-
pecypchl)

O06neM pedepata — He meHee 10 cTpanuil popmara A 4.

Pedepar nomkeH umeTh (TUTYJIBHBIM JHCT, COJAEpXaHHUE, TEKCT JOJKEH OBITh
pa30uT Ha pa3zesbl, COrJIACHO COJAEP/KAaHUIO, 3aKII0UEHNE, CIIMCOK JINTEPATyphl HE MEHEE
5 UICTOYHUKOB)

Ob6cyxnenne TeM pedepaToB MPOBOAUTCS Ha TeX MPAKTUUYECKUX 3aHATUAX, 110
KOTOPBIM OHU paclpeiesieHbl. DTO sBJseTcs 00g3aTeNIbHbIM TpeboBaHueM. B ciydae He
MpeacTaBiIeHusl pedepara COMNIACHO YCTaHOBIEHHOMY rpaduky (0e3 yBaXUTEIbHOU
MPUYUHBI), yUaluiics 00s3aH MOATOTOBUTH HOBBIN pedepar.

Nudopmanust no pedepaty He HoibkHA npeBblmaTh 10 MuHYT. BhIcTymaromuit
JOJDKEH TIOATOTOBUTH KPAaTKHE BBIBOJIBI TTO TeMe pedepara st KOHCTIEKTHPOBAHUS.

Cnaua pedepara npernogaBarento oos13aTeNbHa.

7.0HEHOYHBIE CPEACTBA JUIs1 KOHTPOJISA YCIIEBAEMOCTH

7.1 Ilacnopm ¢honoa oyenounvlx cpeocme

Ne HaumeHoBaHHE OLIEHOYHOI'O
KonTposmnpyembie pa3aeiibl (TeMbI) JUCHUANIUHbI
n/n cpeacTrBa
TecTupoBaHue
1 ®du3nKa 1 METOIBI HAYYHOTO TIO3HAHHS .
YcTHBIN onpoc
Pedepar
2 MexaHnKa bep

KonrposnbHas pabora

KonrponbHas padbora

3 MornekymsipHas GU3UKa U TEPMOIMHAMUKA .
yrapHas ¢ pMOL YcTHBIH onpoc

YcTHbll onpoc

4 DNeKTpoIMHAMHKA

Kontponpnas pabora

TectupoBanue

5 CrtpoeHne aToMa U KBaHTOBas (HU3UKa

Pedepar

7.2 Kpumepuu ouenku pe3ynomamoe 00yuenus

Kontpons u oLeHka pe3ylbTaTOB  OCBOCHHUS  y4eOHOW  JHCIUIUIMHBI
OCYIIECTBIISICTCSL TIpEnojaBaTesieM B IMPOIEcCe MPOBEACHUS NPAKTUYECKUX padorT,
TECTHpPOBaHUA, cOOeCeIOBaHUS MO pe3yJIbTaTaM BBITOJHEHHS JIAOOPaTOpHBIX paboT, a
TaK)Ke pEIICHHs 3a7a4, COCTABJICHHs pPad0YMX TAOIWIl U TMOATOTOBKH COOOIICHUH K
YpOKy. 3HaHHS CTYACHTOB Ha TMPAKTHYECKUX 3aHATUSAX OIECHUBAIOTCS OTMETKAMHU
COTJIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIHHO» U «HEYIOBICTBOPUTEIHHOY.

YcTHBI ompoc. YCTHBIM OTBET — OTO Pa3BEPHYTHIM PACCKa3, BKIKOYAOIIAN
TEOPETHUECKUE MaTepuaibl U MPUMEPHl UX MPUMEHEHHs. Y JOBIETBOPUTENIbHAS OIICHKA
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CTaBUTCS, €CJIA CTYACHT JICMOHCTPHUPYET HETITYOOKHE TEOPETUUECKUE 3HAHUS, TIPOSIBIISCT
cnabo chopMupoBaHHBIE HABBIKM aHaJIM3a SBJICHUW W MPOIECCOB, HEIOCTATOYHOE
yYMEHHUE JIeJaTh apryMEHTUPOBAHHbBIC BBIBOJBI M MPUBOJUTH MPUMEPHI, TOKA3HIBAECT HE
JIOCTaTOYHO  CBOOOJHOE  BIJIAJICHME MOHOJIOTHYECKON  peublo, TEPMHUHOJIOTHEH,
JIOTUYHOCTBIO M TIOCJICIOBATEIILHOCTBIO M3JIOKEHUS, JIeJIaeT OIIMOKH, KOTOPhIE MOXKET
UCIIPaBUThH TOJIBKO MIPU KOPPEKIIUHU MPENogaBaTeeM.

Pedepar. IIpoaykr caMocTOATENBHON pabOThI CTYAECHTA, IPEICTABIAIOMUN COO0M
KpaTKO€ H3JIOKEHHWE B MHCHbMEHHOM BHJIC TMOJYYEHHBIX PE3yJIbTaTOB TEOPETHYECCKOTO
aHajgu3a OMpeJeleHHON HaydHOW (ydeOHO-HCCIeAoBaTeNbCKONH) TEMbI, TIe aBTOpP
pacKpbIBaeT CyTh HCCIEAyeMON MpPOOJIEMbl, MPUBOJIUT pPa3IUYHbIE TOYKH 3pPEHUS, a
TaKk€ COOCTBEHHBIE B3IJIsAbl Ha Hee. PedepaT oleHHBaeTcs MO KOJIUYECTBY
IPUBJICYCHHBIX HCTOYHUKOB, TIyOWHE aHanmW3a MpoOJieMbl, KadecTBe OOOCHOBaHMS
ABTOPCKOM MO3UIIMH, TTIyOUHE PACKPBITHS TeMBI. Y JJOBICTBOPHUTEIIbHAS OIICHKA CTaBUTCH,
€CJIM TeMa OCBEIlCHA JIMIIb YACTUYHO, JTOMYIIEeHb! ()aKTHUYECKUE OMIUOKH B COACPKAHUHU
pedepara, WIM HMMEIOTCI CYIICCTBEHHBIC OTCTYIUICHHS OT TpeOOBaHHUM K
pedeprupoBaHHIO, HIIK HETIOJTHBIC OTBETHI HA JJOTIOJHUTEILHBIE BOITPOCHI.

TecT. Cucrema CTaHIapTU3UPOBAHHBIX 3aJJaHuH, MO3BOJIAIOMA
aBTOMATHU3UPOBATh MPOIEAYPY HU3MEPEHHs YPOBHS 3HAHUN W YMEHHI 00ydaromierocs.
TecT omleHMBaETCS MO KOJUYECTBY IPaBUIBLHBIX OTBETOB (HEe MeHee 50%.).

IIpakTuyeckas padora. [IpakTuueckas paboTa — 3TO OCOOBIM BHJ AESITCIHPHOCTH
oOyyJaromerocsi, 4To TOAPa3yMEBAET BBIMOJHECHUSI PA3HOIJIAHOBBIX 3aJlaHUM, HE
CBSI3aHHBIX C 00pabOTKON TEOPETHUYECKOr0o MaTeprana. Bo BpeMs BBITOIHEHUS CTYCHTY
HEO0OXO0MMO HCITOJIH30BaTh paHee MOJYICHHBIC TeOpeTHUIeCKre 3HaHus. [lonokurenpHas
OIICHKA CTaBUTCS, €CIIM BBHITIOJHEHBI BCE 3aJJaHUs MPAKTUIECKON pabOThI C 3aMEUaHUIMU;
CTYJICHT OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUaHUSIMHU.

JlabopaTopHasi padota. JlabopaTropHas paboTa — 3TO OCOOBIN BHJ JESITCIHPHOCTH
oOydaroIerocsi, 4To TMOJPa3yMeBAeT BBITIOJHEHUS MPAKTUYECKUX PA3HOIUIAHOBBIX
3a/IaHHi, CBSI3aHHBIX C MPUMEHEHHEM TEOPETUYECKOr0 Marepuaia K KOHKPETHOMY
3aannio. [lomokuTeNbHAs OLIEHKA CTABUTCS, €CJTM BBIMTOJIHEHBI OOJIBIIAsl YacTh 3aJaHuN
JabopaTopHOM pPabOTHl ¢ 3aMEYaHHMAMH; CTYJCHT OTBETHJ Ha YacTh KOHTPOJILHBIX
BOIIPOCOB C 3aMEUaHUSIMHU.

Koutpoasnas pa6ora. KonTponpHas pabota — 3TO BUI JACSITEIBHOCTH
oOydaroiierocs, 4YTO IMOAPAa3yMEBAaeT KOMIUIEKCHYIO TIPOBEPKY TEOPETUYECKOTO
Marepuajga M YMEHHE TMPUMCHITh TIOJNYYCHHBIC 3HAHWUS TIPH PEIICHWH 3aj]ad.
[TonoxxutenbHass OICHKA CTaBUTCS, eciH BBITONMHEHO 60% 3amaHWii KOHTPOJBHOM
paboTHL.

OrneHKa «OTIMYHO» BBICTABISETCS, KOTJAa OOyYaroliuecss IMOKa3bIBaeT TIiIyOoKoe
BCECTOpPOHHEE 3HAHWE pas3jelia JUCIUIUIMHBI, O0S3aTeTbHOM | JIOTIOJTHUTEIBHON
JUTEpaTyphbl, apryMEHTHUPOBAHO M JIOTUYECKH CTPOMHO H3JIaraeT MaTepHhasl, MOXET
MPUMEHSTH 3HAHUS JJI aHaJTN3a KOHKPETHBIX CUTYaIIUN.

OneHka «XOpOIIO» CTAaBUTCS TPH TBEPABIX 3HAHUSX pasflena JUCIUILIAHEI,
o0si3aTeNbHON  JUTEpaTypbl, 3HAKOMCTBE C  JOMOJHUTEIBLHON  JIUTEpaTypoOH,
apryMEHTUPOBAHHOM H3JI0)KCHUU MaTepuaia, YMEHUH NMPUMEHUTh 3HAHUS JJI aHaln3a
KOHKPETHBIX CUTyaluH.

O1eHKa «yJIOBJIETBOPUTEIBHOY» CTABUTCS, KOTJAa CTYICHT B OCHOBHOM 3HAET pa3iel
JTUCIUTITAHBI, MOYKET MPAKTHYECKH TPUMEHUTh CBOM 3HAHUS.

OlLieHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS, KOTJa CTYACHT HE OCBOMJI OCHOBHOTO
COJIepKaHUs MPEAMETa U c1a00 3HAST U3y9aeMbId pa3aell JUCIUILTAHBI.
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7.3 Ouyenounwvle cpeocmea 01 nposedeHus mexKyuiell ammecmauuu

Texymuii KOHTPOJIb NPOBOAUTCA B (popMe:

-UHIUBUAYAIbHBIA YCTHBIA ONPOC

-IIMCbMEHHBIN KOHTPOJIb

-TECTUPOBAHHE 110 TEOPETUIECKOMY MaTepUaTy
-IipakTU4eckas (JTabopatopHas) paboTa
-3amuTa pedepara
-3aIUTA BBITIOJIHEHHOTO 3aIaHuUs

®opma Hpakrnuyeckuii JInuHble KadecTBa Hpuveprr
aTTecTaluu 3uanun Ymenus ONBIT (BJIaJeHUE) | CTYACHTA OUEHOMHBIX
CpeACTB

YcerHbii KouTpons OueHka yMeHHs Omnenka HaBBIKOB | OmenHka criocoonoctr | KoHTpomsH
(MMcbMEHHBIN) | 3HAHMH 1O pasnuyarb paboTsI ¢ OTIEPAaTHBHO U bI€ BOIIPOCHI
orpoc 10 | ONpeneNIeHH | KOHKPETHBIE JUTEPATYPHBIMH Ka4eCTBEHHO 10 TEMaM
TeMaM BIM TIOHATHS NCTOYHUKAMHU OTBEYaTh Ha TIPUJIATatoTC

mpobiaemam MOCTaBJICHHBIC s

BOTIPOCHI

Pedeparsr KonTpomnn OrneHka yMeHUs Onenka HaBbIKOB | OreHka cmocoOHocTH | Tembl

3HaHUI 1Mo pa3nu4ath paboTsI ¢ K CaMOCTOSATENIbHON pedeparos

OTpENeIeHH | KOHKPETHBIE JUTEePaTypHBIMU pabore u aHaMU3y MpUIIararTc

BIM MTOHATHUS HCTOYHUKAMHU JUTEPaTypPHBIX o

npoOiemam HNCTOYHHUKOB
IIpaktuueckue | Cmbicn OnuceIBath U Hasbikamu: Orenka ciocobHocT | Temsl padot
(;1abopaTOpHBI | MOHSTHIA: OOBSICHSTD OIMCaHWA U OTIEPAaTHBHO U TIPUJIATaoTC
€) paboTEI €CTECTBCHHO | €CTECTBCHHOHAYYHBI | OOBSICHEHHS Ka4eCTBEHHO peuiarh | s

Hay4HOe € SIBJICHUS U €CTECTBCHHOHAYYH | ITOCTaBJICHHBIC HA

SIBJICHHE, CBOICTBA TeII: BIX SIBJICHAH 1 MPaKTHYECKNX U

TUIIOTE3a, JIBVDKEHNE HEOECHBIX | CBOMCTB TEII: 71ab0paTOPHBIX

3aKOH, T’ JIBIDKCHHUE paboTax 3agauu u

Teopws, HCKYCCTBEHHBIX HEOECHBIX Tel U apryMeHTHPOBaTh

BEIIECTBO, CITyTHHKOB 3eMIIN; HCKYCCTBEHHBIX pe3yIbTaThI

B3aMMOJCUCT | CBOMCTBA rasos, CITyTHHKOB 3eMJIH;

BHE, JKUIKOCTEN U CBOICTBA ra3os.,

9NIEKTPOMAarH | TBEPIbIX TET, KUAKOCTEH U

WTHOE TIOJIE, | DJIEKTPOMAarHUTHYIO | TBEPIbIX TEIL;

BOJIHA, HHIYKIUIO, SIEKTPOMATHUTHY

(oTOH, aToM, | pacrpocTpaHeHHEe 10 MHAYKIIHIO,

aToMHOE SNIEKTPOMArHUTHBIX | PaclpoCTpaHeHHe

PO, BOJIH; BOJTHOBBIE SNIEKTPOMATHUTHBI

HOHM3HUPYIO | CBOIICTBa CBeTa; X BOJIH; BOJIHOBBIE

ue HU3ITy4YeHUE U CBOJCTBA CBETA,

W3ITy9eHUS, TIOTJIOIICHNE CBETa H3ITy9eHUe 1

IUIAHETA, aToMoM; TIOTJIONICHNE CBETa

3Be3/1a, (horoaddexr; aToOMOM;

TaJIaKTHKA, OOBACHATD (dotoaddext;

Bcenennas; 3aBHCUMOCTh OObsicHeHHs

CMBICIT CBOWCTB BEIECTB 3aBUCUMOCTH

€CTECTBEHHO | OT UX COCTaBa U CBOWCTB BEIIECTB

Hay4HBIX CTPOEHUS OT UX COCTaBa U

3aKOHOB KPUCTaNINIECKUX CTPOEHUS

KJIAaCCUYECKO | PEILEeTOK. KPUCTaNINIECKUX

1 Mexaanky, | OneHUBaTh pelIeToK.

BCEMHpPHOTO | BIUSHHE OrneHnBaHUA

TATOTEHNS, XHUMHYIECKOTO BIIMSTHUS

COXpaHEHUsS | 3arps3HEHUS XHUMHYIECKOTO

SHEPIUuH OKpYy’Karomei 3arpsI3HEHUs
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HMITYJIbCA U Cpellbl Ha OpTaHu3M | OKpY Karouiei
QNIEKTPUYECK | YEJIOBEKa M IPYTHe | CPeabl Ha
oro 3apsina, JKUBBIC OPTaHU3MBI; | OpraHU3M
TEPMOJMHAM | aHAIU3UPOBATH H YeJIOBEKA U
HKH, OIIEHMBATh IpyTHUE KUBBIC
ANIEKTPOMAarH | pa3invHbIC OpTaHU3MBL,
HWTHOM THIIOTE35I aHaiau3a u
HHITYKIHY, TIPOUCXOKACHUS OIICHHBAHMS
¢dotoddpdekr | xu3HM Ha 3emie. Pa3IMYHBIX
a; BKJIAJ OTiryaTh TUIIOTE3El | THUIIOTE3
poccuiickux OT HAYYHBIX TEOPUIA. | MPOUCXOKICHUS
H Jenats BBIBOJIBI HA JKM3HH Ha 3eMJIc;
3apyOCKHBIX | OCHOBE OTIM4us TUIOTE3bI
YUCHBIX, SKCIIEPUMEHTATBHBIX | OT HAyYHBIX
OKa3aBILUX JTAHHBIX. TEOpUil.
Hanbompmee | [lpuBomuTh JlenaThb BRIBOJIBI Ha
BIIMSTHHE HA TIPUMEPEI, OCHOBE
pazBuTHE TIOKa3bIBAIOIINE, YTO: | SKCIICPUMEHTAIEH
bmBuKH HaOMIOIEHUS U BIX TAHHBIX.
SKCIIEPUMEHT IIpuBonuTH
SIBIIIFOTCSI OCHOBOM TIPUMEDBI,
JUTSL BBIIBIDKEHUS MOKa3bIBAIOIIINE,
THIIOTE3 ¥ TEOPUH, YTO: HAOIIOICHHS
TO3BOJISTIOT U DKCTIEPUMEHT
TIPOBEPUTH SIBJISIFOTCS] OCHOBOM
HWCTUHHOCTH JUISL BBIIBIDKEHHS
TCOPETHIECKUX THIIOTE3 U TEOPHH,
BBIBOJIOB TIO3BOJIIIOT
TIPOBEPUTH
HWCTUHHOCTH
TEOPETUUECKUX
BBIBOJIOB
TectupoBanue | KonTposb OrneHka yMEeHHUS Ornenka HaBbikOB | OteHka cmocoOHocT | Bompocsr
3HAHMH 110 pas3nu4aTthb JIOTHYECKOTO OTIEPAaTUBHO U MIPHUIIATar0TC
OTIPEJICICHH | KOHKPETHBIE aHa/IM3a u Ka4eCTBEHHO P
BIM MMOHSITHS CUHTE3a MpHU OTBeYaTh Ha
npoOieMam COITOCTABJIEHUU MIOCTaBJICHHBIE
KOHKPETHBIX BOTIPOCHI
MOHATHH
KouTponbHas KouTpons OueHka yMeHHs Ornenka HaBeIkOB | OreHKa criocoOHOCTH | 3agaHus
pabota 3HAHMH 110 pa3nn4arth JIOTHYECKOTO OTIepPaTUBHO U TIPHJIATaoTC
TEME KOHKpPETHBIE aHaJlu3a 1 Ka4yeCTBEHHO s
(paznemy) TIOHATHS CHHTE3a TIPU OTBeYaTh HA
COITOCTABJIEHUU MIOCTaBJICHHBIE
KOHKPETHBIX BOMPOCHI
MMOHATHHN

IIpumepHbIe TeCTOBbIE 3aJaHUSA
1. IIpouecchl, KOTOPbIE XapaKTEPU3YIOTCS ONPEAEIEHHON TOBTOPSIEMOCTHIO BO BPEMEHHU

1. BomHa

2. TmepemenicHue
3. xonebaHus
4. uMIybC

2. BennunHa A B ypaBHEHUU S = Acos(at + ;)

1. ammiuryna
2. YactoTa
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3. mepeMernieHne
4. UUKIMYECKAs 4acToTa
3. Benuuuna @ B ypapnenun S = ACOS(at+g,)

el NS .

IIpumepHbIe BONPOCHI 1JI1 KOHTPOJISA CAMOCTOSITEILHOMH PadoThI

aMILIUTyAa
4acToTa
nepeMeleHue
LUKJIMYECKas 4aCcTOTa

1 . Metpounorus B npodeccuu
2 ®usuka B mpodeccun (3Hauenue GU3NKU MpU OCBOCHUH MPOQPECCUM )
3. [lorpemHocTr U3MepeHu

4. CKOpOCTH B IPUPOJE U TEXHUKE.
5. Nanmuneo [Manuneit — ocHoBaTeNlb TOUHOTO €CTECTBO3HAHUS
6. 3HaueHue OTKphITH [ anunes
7. Ucaak HploTOH — co3aaTeinb KIIacCU4ecKOl PU3nKU
8. Cuibl B IpUPOJIE U TEXHUKE
9.YbpTpa3ByK M €0 UCIOJIb30BaHUE B MEUIIMHE U TEXHUKE

10.PanmroakTUBHBIE U3ITyYEHUS U UX BO3JACHCTBHUE HA )KUBBIE OPTAHU3MBbI

7.4. Ouenounsvie cpeocme 01 NPOGEOEHUA NPOMENHCYMOYHOU ammecmayuu

o JInunble [Ipumepst
®dopma [paxTuueckuii
3HaHusA Ymenus KaJyecTBa OIICHOYHBIX
aTTecTanun OTIBIT (BIIAJICTD)
CTyZIeHTa CpencTB
DKk3aMeH KonTponb OrneHka yMEeHHUS OrneHKa HaBBIKOB Ornenka Bomnpocsr:
3HAHUA MOHUMATh JIOTHYECKOTO CHOCOOHOCTH
MIPUJIATaroTCs
6a30BbIX CHEIHANBHYIO COTIOCTaBJICHUS U IPaMOTHO U
MOJIOKEHUH | TEPMHUHOJIOTHIO XapaKTePUCTUKU YeTKO M3JIaraTh
B 00MacTH 00BEKTOB MaTepHan
(uznkn
OrneHka yMeHHUS OrneHKa HaBBIKOB Ornenka 3amaun
pemaTh TUIOBBIE | JIOTHYECKOTO CHOCOOHOCTH MIPUJIAraroTCs
3a[a4d B 00JIaCTH | MBIIUICHUS TIPH TpPaMOTHO U

po¢eCCHOHATBH
OH JIeATEeIbHOCTH

pelleHu: 33/1a4 B
obnacTu
npoQeCCHOHATBHOM
JIeSITEIbHOCTH

YETKO U3JIaraTh
XOJ1 pelIeHHs
3a1a4 B 001acTu
pogecCuoHaNb
HOM
JIEATENILHOCTH U
apryMeHTHPOBa
Th PE3yJIbTAThI
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7.4.1 Ilpumepnole 60npocel 01151 RPOBEOCHUA NPOMEIHCYNOUHOU AmmMecmayuu
(9x3amen)

1. Mexanuueckoe IBmxeHHe. MaTtepuanbHas Touka. Teno orcuera.

Tpaektopus. I1yTe. [lepemenienne. CKOpoCTb.

3. PaBHOyckOpeHHOE TpsIMOJMHENHOE JBUXKEHHUE. YcKopeHue. PaBHO3aMeieHHOE
MIPSAMOJIMHENHOE IBUKEHUE.

4. CBobogHOE MajseHue Tell. YCKopeHue cBOOOIHOro MaieHus. BiusHue yckopeHuil Ha

YKUBBIC OPTaHU3MBI.

PaBHOMEpHOE JBMKEHUE IO OKPYKHOCTH U €ro Xapakrepuctuku. [lepuon.

VYrioBas ckopocTs. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

OTHOCUTENBHOCTh MEXaHUYECKOTO BIKEHUS. ClI0KEHUE CKOPOCTEN.

[Tpuniun unepiuu. 3akonsl HeroToHA.

JIBr>KeHuWe Tela MoJ1 JeUCTBUEM HECKOJIBKUX CHil. Cl10KEHNE BEKTOPOB.

10 Nmnynbe Tena. 3aMKHyTasi CUCTEMa. 3aKOH COXPaHEHHS UMITyJIbCa.

11. bpoyHnoBckoe nBmwxkenue. Juddysus. uddys3us B xxuBoit nmpupoje.

12. Pa3mephl 1 Macchl MOJIEKYIT 1 aToMOB. [locTostHHass ABoraapo. VeanpHbIi Ta3.

13. Tepmogunamuyeckue mapameTpsl. Jlapnenue rasa. /laBinenue atmocepsl.

14. Temneparypa. TepmoauHamudeckas mkana Kenbpuna.

15. Temneparypnas mkana Llenscus MeTUIIMHCKHN TEPMOMETP.

16. BonsHoit map B atmocdepe. AOGCOTIOTHAasE M OTHOCHTEIbHAsI BIAKHOCTH BO3IyXa.
Touka pochsl.

17.TIpuGopsl nnsi  omnpejeNieHus BIAKHOCTH Bo3Ayxa. [HWrueHnyeckoe 3HAYCHUE
BJI&YKHOCTH BO3.1yXa.

18. XapakTepucTrKa *HUJIKOTO COCTOSIHUS BEIIeCTBA. bivKHUI MOPSI0K.

19. CmauuBanue. Kanmnsprocts. Kanuisipaelie siBeHust B ObITY, IPUPOJE, OPraHU3Me
YeJIoBeKa.

20. Kpucrannuueckue u amop¢usie tena. Kpucramnorpadus.

no

©Co~No O

7.4.2. IIpumepnvie 3a0auu na IK3ameH
1) KakoBa >KeCTKOCTh MPYKUHBI, €CIIA TPy3 Maccoil 10 Kr pacTsAruBaeT MpyxuHy
Ha 10 cMm.
2) Kakoii rpy3 HY)KHO TOJABECHTh K mpyxuHe xEéctkocTbio 1000H/m, dToOBI
pacTsiHyTh €€ Ha 20 cM.
3) I'py3 maccoii 3 Kr pacTsaruBaer mpyxuHy Ha 5 cM. Kakum noJmKeH ObITh Tpy3,
KOTOPBIN PACTSHET MPYKUHY HA SCM.
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8 JOIMOJIHUTEJIBHOE OBECHHEYEHUE JUCHUIIJINHBI
Ipuioxenne 1. Kparkuii KOHCHEKT JJeKIMOHHBIX 3aHATHI

Jleknusi «OCHOBHBIE I0JIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKOH TEOPHU»

ATOMUCTHYECKHE YYEHHUSI O CTPOCHHUM BEILIECTB 3apOAMINCH B MEPUOJ pPaclBETa
KynbTypsl B Kurae, Unguu, I'pennn, Pume. [IpeBHerpedeckue gpuiocopsl AHakcarop u
JIEMOKpPUT YYWJIHM, YTO BCE€ BEIIECTBA COCTOSAT U3 MAJICHBKUX HEIETUMBIX YacTHI] -
aTOMOB.

N3BecTHO, YTO BCE BEHIECTBA COCTOAT W3 AaTOMOB, MOJIEKYJ, KOTOpPBIE HMMEIOT
onpezeNeHHyo Maccy. M3 OpOoyHOBCKOIrO JIBHMYKEHUS CIEAYET, YTO YacTHUIbl - aTOMBI,
MOJIEKYJIBI HaXOJATCS B HEMPEPHIBHOM XAOTHYECKOM JBWXEHUU. Onucarbh BHKECHHUE
YacTHUI[ C NOMOIIBIO 3aKOHOB MEXaHUKH HE YJaloCh. BBIJIO CO3aHO HOBYIO TEOPHIO,
KOTOpasi Ha3bIBACTCSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUE, B OCHOBE KOTOPOMW JICKHUT
TPH O0IIHE MOJIOKESHHS, a UMEHHO:

1. JIro60e BemecTBO COCTOUT U3 MENbYANIIINX YaCTHUIl - aTOMOB WJIM MOJIEKYII.

2. ATOMBI U MOJIEKYJIbl HAXOJIATCS B HEMPEPHIBHOM XaOTHUYECKOM (TETIOBOM) IBUKEHUU.
3. Mexnay aroMamu (MOJEKyJaMU) CYIIECTBYIOT CHJIBI B3aUMOJEHCTBHS, KOTOPHIC
3aBUCAT OT pACCTOSIHUSI MEXAYy HHUMH M MOTYT OBITh CHJIAMU TPUTSDKCHUS U
OTTAJIKUBAHMUS.

Huddy3ueit Ha3bpIBalOT SIBJIEHHME, IPU KOTOPOM BellecTBa camMH CcoOOi
cMemmBaroTcss Apyr ¢ apyrom. Cambiii mpoctoil nmpumep auddys3uu B razax - 3TO
OBICTpPOE paclpoCTpaHEHHUE 3alaxoB, JaKe B CIIOKOWHOM BO3JyXe: apoMaT TyXOB yikKe
Yyepe3 HECKOJbKO MHUHYT OIlyllaercs mo Bcell komHarte. Juddys3uio B razax MOXHO
Ha0JII0/1aTh TaKXKe BO BpeMs OMbITa ¢ mapoil 6poma. [ 3TOro B CTEKISHHBIA UUIUMHAP
BbICOTON 50 CM BIMBAIOT HECKOJBKO Kameiab OpoMa M cpa3y e 3aKpbIBAIOT IMJINHAP
CTEKJISTHHOW TJIACTMHKOM, 4yTOOBI ymaymiaromias napa Opoma He BBIXOJWIA HapyxKy. Bo
BpeMsl UcTiapeHre Opoma ero mnapa J0BOJIbHO ObICTpO AU YHIUPYET BBEPX, UTO XOPOIIIO
BUJJTHO W3 IIOCTENEHHOIO OKpacka BO3AyXa B LWIMHAPE B KOPUYHEBBIM IIBET.
CMmemmBaHue ra3oB B JJaHHOM cllyyae HE MOKET OBITh OCYIIECTBICHO CHUJION TSAKECTH,
MOCKOJIbKY TJIOTHOCTh MapoB Opoma 3HAYMTENbHO OOJbllle IUIOTHOCTH BO3AyXa. JTO
SBJICHUE JIETKO OOBSICHSAETCS HA OCHOBE MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH: MOJIEKYJIbI
000MX Tra3oB, JIBUTAsICh HEYNOPSJIOUYEHHO W CTAJIKUBASACh APYT C APYroM, MOMaaaiT B
IIPOMEXKYTKH MEKIY COCEIHUMHU MOJIEKYJIaMH, YTO MPUBOAUT K IPOHUKHOBEHHS OJHOTO
raza B JIpyrod M, CJIE€AOBATENbHO, MOCTENEHHOTO BO3HWKHOBEHUS OJHOPOJHOW CMECHU
ra3os.

Capum cTONIOBYIO cBekily M Kaprodens. Ounctum 1 cBekny u 1 kaprodenuny,
paspe3aeM U TOJOBUHKM COEJUHUM Ha HekoTopoe BpeMsa (2 wmuH.). Ilocme wux
pa3beMHEHHs] YBUJIUM, YTO B TOM MECTE, IJie KapToulka Obljla B KOHTAaKTE CO CBEKJIOM,
OHa CTaJla KPACHOM.

Bosnukaer Bompoc: Kak MOXHO OOBSICHUTH Ju(QY3UI0 B TBEPABIX Teax
JBUKECHUEM MOJIEKYJ, €CJTM B HUX YaCTHIIbl TOJBKO KOJEOJIOTCS BOKPYT MOJIOKEHUS
paBHOBecus? Hano uMmers B BUAY, YTO YaCTHUIIbI TBEPABIX TEJl U3PEIKa MOKUIAIOT CBOU
MeCTa U NEPEeXOoAiT Ha Jpyrue. BOT 3TH «CTpaHCTBYIOIIME» MOJEKYJbl WIM aTOMBI
npenonpeneistor AMpGy3uto B TBEPbIX Tellax.

Baxxubiil pazHoBugHOCTh AUGQy3us - B3aMMHOE NMPOHUKHOBEHUE
BEILIECTB 4Y€pe3 IOPUCTBHIE IMEPErOpOAKH - IOJY4YUI Ha3BaHUE OCMOC.
Paccmotrpum  Takoit ombiT. CoegMHUM MaTpyOOK MOPHUCTON cocyzda
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PE3MHOBOI TPYOKOH C KOJIEGHOM BOASIHOro MaHoMmerpa. I[lomecTuMm 3Ty mocynumHy mon
CTaKaH, 3aIll0JIHEHHBIN BOJIOpoJIoM OT mpubopa Kinma. MaHoMeTp MOKaXeT yBeJIUYeHHE
naBieHust B cocyne. OOBSCHAETCS 3TO TEM, YTO MOJIEKYJIBI BOJOPOJA, KOTOPhIE UMEIOT
MEHBUIYI0O Maccy U JBUXKYTCA OBICTpEE, YEM MOJIEKYJIbI KHCIOPOAa U a30Ta, BXOIALIUX B
COCTaB BO3]lyXa, IPOXOAT CKBO3b MOPHI B COCY/ OBICTpEe, YeM MOJIEKYJIbl KUCIOpOoJa U
a30Ta M3 3TOro COCyla B cTakaH. EciiM NpHUHATH CTakaH C BOJOPOJAOM, TO JIABJICHUE B
COCyZIe YMEHBIIAETCS - BOJOPO BBIXOJUT YEPE3 MOPHI U3 cocyda ObICTpee, YEM B HETO
IIPOHUKAET BO3YX.

Juddy3uro xkuakoctell yepes3 MOpUCTYIO NEPErOpOAKY MOKHO HAOJIIOATh ¢ IOMOILBIO
TAKOrO IPOCTOrO ONBITAa. 3aKpPOEM ILIMPOKOE OTBEPCTHE BOPOHKH LEIOPAHOM WU
MIEpraMeHTOM, HallOJHUM €€ PaCTBOPOM MEJHOI0 KYIOpOoca U OMYCTUM B COCYJ C BOJIOM.
Yepes HEKOTOPOE BpeMsl YBUIUM, YTO YPOBEHb PacTBOpPa B BOPOHKE NoOBbIcHICA. MTak,
Boja aAudyHAMpYEeT B PAcTBOp MEAHOIO Kymopoca ObICTpee, YyeM pacTBOp B BOJY.
[TosiBeHne roryboBaToro okpaca BoAbl B COCYZE CBHAETEILCTBYET O TOM, YTO MEIHBIN
KYIHOpPOC TaK K€, XOTs U MEAJICHHO, MU YyHAUPYET B BOLY.

SBnenue nudy3un UMeeT Ype3BbIYaHO pa3HOo0Opa3Hble 007JacTH MPAKTUYECKOIO
npumeHenus. [Ipexie Bcero aTo cBapka M naiika MaTepHalioB: 3TH IPOLECChl OCHOBAHbI
Ha quddy3un cBapuBaeMbIX METANIOB UJIM OCHOBHOI'O MeTaJljla U npunos. B mocnennue
rofsl pa3pabOTaHO M BHEJPEHO B IMPOM3BOJACTBO MeToA JU((y3HOHHOM CBapKu B
Bakyyme. Jlyig 3TOro cBapuBaeMble [ETaJIM IIOMEIIAIOT B BaKyyMHYK Kamepy U
HarpeBaroT J0 TEMIIEpaTyphl, IpU KOTOpou mponecc Audpdy3un B MeTaiax IpOUCXOIUT
JIOCTaTOYHO HMHTEHCUBHO. 3aTeM AETAlU INPUKUMAIOT JIPYr K APYTY U BBIIEPKHBAIOT
onpezesneHHoe Bpems. [IpeumyIecTBo 3Toro MeToJa 3aKiIr4acTcs B TOM, YTO OH JaeT
BO3MOXXHOCTh CBapuBaTh MaTepuaibl, KOTOpPbIE APYTMMHU METOJaMH HEBO3MOXKHO
COEJIMHUTH (CTallb C YyT'yHOM, aJlOMUHHUEM, BOJb(ppamMoM, cepedpo U3 HeprKaBerouei
cramu). Auddy3us mHUpOKO MPUMEHSETCS B METALUIypruH, B YaCTHOCTH BO BpeMs
MOBEPXHOCTHON TEPMOXUMHUECKON 00pabOTKH METAJUIOB U CIJIABOB C LIEJIbI0O U3MEHEHUS
MEXaHUYECKHX CBOMCTB MX MOBEPXHOCTHOTO cj0s. Tak, /sl MOBBIMIEHUS CPOKA CITYkKObI
MallliH, pa0doTalOMIMX B YCIOBUSAX OOJBIIMX HArpy30K, CTaJbHBIE JETAIH MOJBEPraroT
a30TUPOBAHUIO - HACHIIIEHNS TIOBEPXHOCTU CTAIM a30TOM. ['0TOBBIE 1€Tall HAarpeBarT B
ammuaka 10 temnepatypsl 5S00-700 °C. YiydmieHne CBOMCTB MaTEpUAIOB JOCTUTAETCA
CXO0KUMH C MPOLECCaMU a30TUPOBAHMS - LIEMEHTAIMel (MOBEPXHOCTHBIM HaCBIIIEHUEM
CTAJIbHBIX M3EJIMK YIJIEPOJIOM) M IMaHUPOBAHHWEM (OJHOBPEMEHHBIM HACBIIEHUEM
MOBEPXHOCTH JCTAIN YTIIEPOJOM U a30ToM). He MeHee BaKHOE NMPUMEHCHHE SBICHUS
muddy3un U B APYrux oTpacisix npousBoacTsa. Hampumep, Ha 1ud@y3un oCHOBBIBAETCS
U3BATHS Ha CaxapOBAapEHHBIX 3aBOJAX caxapa C HApe3aHHOW CBEKOJBHOW CTPYKKH.
CrpyKKa NpoMbIBaeTCS BOJOW MM CaXxapHbIM PacTBOPOM MaJIOM KOHLEHTpaLWH, U NpU
TOM MOJIEKYJIbl caxapa IUPpPyHIUPYIOT U3 CTPYKKH B pacTtBop. fABienue auddysuu
KUJKOCTEH KMMeeT OOJIbLIIOE 3HAUYEHHE B JKM3HU JKMBOTHBIX M PACTEHUH, MOCKOJIbKY
o0ecrieuynBaeT BcachblBaHUE BOJBI M MMUTATEIBHBIX BEIIECTB KOPHAMHU PAcTEHUI, YCBOCHUE
UM U yAAJIEHUE OTXOJO0B W3 KJIETOK PAacTEeHHl M JKUBOTHBIX. Tak ke MpPOUCXOIUT
mudy3ust B TKaHAX YEJIOBEKA U )KUBOTHOTO. B nerkux, Hanpumep, 6naronaps auddysuu
KHCIIOPOJ M3 BO3AyXa IIOCTYNaeT B KpPOBb CKBO3b CTEHKM ajbBEOJ, a 3aTEM,
pacTBOPUBILUCH B HEH, pPa3HOCUTCS IO BCEMY OpraHM3Ma. €a IepeBapHuBacTCs B
KENIyJKe W KHUIIEYHUKE, U HYXKHbIE OpraHu3My BemlecTBa IUGPYHIUPYIOT BHYTPH
KJIETOK.

B T0 xe Bpems BcieactBue AUPQPy3uH TMPOAYKTHI KU3HEIEATEIBHOCTH KIIETOK
BBIBOJISITCA C HEM B OKPYKAIOLIYIO CPENY.
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IIpuinoxenue 2.

JlaGopaTtopHasi padora
Tema: M3yueHnne 3aKoHa COXpPaHEHHSI HMITYJILCA U PEAKTUBHOIO IBHKEHHS.
OOopynoBanue: mnpuOOpP I AEMOHCTPALMH 3aKOHA COXPaHEHHUS MMITYJIbCAa.
Heab: M3y4nTh 3aKOH COXPAHEHHMS HMITYJIbCA M €ro MPaKTH4YecKoe NpUMeHeHne.
[lopsiok BbIOSHEHUST paOOTHI:
1.Pacnionoxute cxaTyro NpyXHHY ¢ (PUKCATOPOM MEXAy IIapukamu Ha BbicoTe 50 cM
HaJI CTOJIOM C IMIOMOIIIbIO IITATUBA.
2. OtnycTuTe (PUKCATOP U U3MEPHTE PACCTOSIHUS, KOTOPBIE IPOJIETENN KaXKIbIA U3
LIAPUKOB B TOPU30HTAILHOM HAIIPaBJIEHHUH Sy U Sp.

o L 5y _m
3. Haiiaute Maccy IapuKoB ¢ TIOMOIIBIO BeCOB. [IpoBEphTE COOTHOIEHHE, — =— |
Sz 1y
4.IlpoHabmroaliTe B IEMCTBUU TPUOOP IS IEMOHCTPAIIUK 3aKOHA COXPAHCHUS

HMMITYJIbCA.
5.CnaemaliTe BBIBO/I.

Ipunoxenune3.
IK3aMeHAIIHOHHLIH OMJIeT

MunwncTepcTBO 00pa3oBaHus 1 Hayku Poccutickoit deneparuu
¢bunman denepanbHOT0 TOCYIapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOIO
YUpEXJI€HUS BBICIIETO 00pa30BaHUs
«KyOaHckuii rocyapCTBEHHBIN YHUBEPCUTET B T. | eeHIKUKe
Cneunansaocts 09.02.03 I[IporpammupoBaHue B KOMIBIOTEPHBIX CHCTEMAX
Hucuunnuna «®Pu3ukay
Bujer Nel0

1. Nwmnynsc Tena. 3aMKHYyTasi cucTeMa. 3aKOH COXpaHEeHHsI UMITYJIbCa.
2. Kakoii rpy3 Hy>KHO IOJIBECUTH K NpykuHEe KECTKOCTHIO 1000H/M, 4yTOOBI
pactssHyTh €€ Ha 20 cM.

[Ipencenarens npenmetHou (ukiI0Boi) komuccuu  JI.B. XKyk
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JIMCT

u3MeHeHul paboueil yueOHOM MporpaMMsl 10 AUCHUILITUHE

[11.03 ®U3UKA

ﬂOHOJ’IHeHI/I}I 1 U3MCHCHHA, BHOCUMBIC B pa60t1y10 [porpaMmMy JUCHUIIINHBI

OcHoOBaHUs BHECEHUA
NOMOJHEHUN U
U3MEHEHUN

Paznen PII/I, B koTOpBII
BHOCSITCSI H3MEHEHHUS

ConeprkaHrie BHOCUMBIX
JIOITOJTHEHUM, U3MECHEHUH

[Ipennoxenue
pabortomarens

[Ipennoxenune
COCTaBUTEIIS
MPOTPAMMBI

[Ipuobperenue,
W3JIaHUE JINTEPATYPHI,
OOHOBJICHHE TIEPEYHS U
conepxxanust ObC, 6a3
JTAHHBIX

Paznennr Ne2.4.5 u Ne5
[TepeueHb OCHOBHOM U
JOTIOJTHUTEIIbHOM JINTEPATYPHI

OOHOBNIEHUE TTEPEUHS
JUTEPaTypbl

IIpenonaBarens

YTBepxc,ueHa Ha 3aCCIJaHuH HpeHMeTHOﬁ (HHKHOBOfI) KOMHUCCHHN MATCMAaTU4YCCKHUX H

/'7/‘/ Y,

JI. B. Xyk

€CTECTBEHHOHAYYHBIX JUCHUIUIMH TPOTOKOA Ne 10 ot «27» mast 2020 1.

3amecturens gupekropa mo YP ¢uinana

(7;&//

J/ /’Z?r ,-7/
3aBenyromias cekropom oubnuorexku punuana : // /7 JL.T. CoxoisoBa

/

Wkenep-o1eKTpoHHK (IIpOorpaMMHO-HH(BOPMaLMOHEOE e ///
obecrnieueHue 0Opa3z0BaTEILHON IIPOrPaMMBbI) .
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Penensus
Ha y4eOHyro nporpammy yuebuoi aucuuruiusbl T11.03 Ouzuka
s cnenuanbioctd (09.02.03 TlporpammapoBanse B KOMIbIOTEPHbIX CHCTEMAX

Pabouas nporpamma yuebHo# aucummiunsl [1J1.03 @u3uka pazpabotana Ha ocHoe DenepaibHOrO
TOCYAAPCTBEHHOTO o0pasoBarensHoro cranaapra (manee — @®I'OC), mpeabsBnseMbiX K CTPYKTYpe,
CONCPKAHUIO W pe3yibTaTaM ocBoeHus yueOHo# nucuwmnmesl [1J1.03 ®dusuka, B COOTBETCTBHM C
PekoMEHIAUMAMA 1O OpraHW3alivy MONy4eHHs cpeaHero obiuero obpasopannd B npeieiiax OCBOCHHA
00pa3oBaTenbHbIX NMPOrpaMM CpeaHero npodiecCHoHaMbHOrO o0pa3oBaHus Ha 0a3e OCHOBHOrO 06IEro
obpasoBanus ¢ yuetomM TpeboBanmit ®I'OC nNO COCUMATBHOCTH CpenHEro npodeccHOHANBHOTO
obpazopanus (nasee CI1O) mo cnenuaibHOCTH Cpearero npodeccHoHambHOro odpasosanus 09.02.03
[TporpaMMHpOBaHKE B KOMIBIOTEPHBIX CHCTEMAX, YTBEPKACHHOTO nprkazom MunucrepeTsa obpa3oBanus
1 Hayku Poccuiickoii @enepaunn ot 28.07.2014 Ne804 (3apermctpupoBan B MUHHMCTEPCTBE HOCTHIIHH
Poccun 21.08.2014 Ne 33733).

Pabo4as nmporpaMma sBJISIETCS YaCThI0 OCHOBHO# MpodecCHOHaNBHON 00pa30BaTeIbHON NPOrpaMMbl
B coorBetcTBHH ¢ PI'OC cpennero (nosHoOro) 0odmero obpasosannsg . COI'OC CIIO no cnelmaibROCTH
09.02.03 TporpaMMupoBaHHE B KOMITBIOTEPHBIX CHCTEMAX ¢ KBa(pHKaumei « TeXHUK - TpOrpaMMHUCTY.

Yuebnas mucumnnuna [1/1.03 ®usnka wusywaetrcs B nukne [TpoduabHble THCUMIUIMHEBL Y4eOHOro
miana O[IOIT CITO. Obyuenune nposBoautcs Ha 0asze OCHOBHOrO obiuero 00pa3oBaHMs W HALEICHO Ha
NONIVIEHUE CPeHero npodeccuonansHoro odpasosanus. Pabouas mnporpamMMa COCTaBl€Ha U OYHOM
tdopmsl 00yueHHMS, COCTABACHA JIOTUYHO, CTPYKTYpa AMCLMIUIMHBI COOTBETCTBYET NMPHHIMIY €/IMHCTBA
TEOPETHYECKOTO H MPAKTHUECKOr0 OO0YYeHWS, pa3ieiibl BbIACNCHBI JHIAKTHUECKH LenecoodpasHo.
IMocnenoBaTeNBHOCT TEM, MpeIaraeMbIX K H3YUCHHID, HANPABJIeHa HAa KAUSCTBEHHOE YCBOCHHE y4eOHOIO
martepuana. Buasl camocTosTenbHBIX PaboT no3BonsoT 0000ImKTS B yrayOuTh U3y4aeMblii MaTepHall, H
HAMPABJICHbB! HA 3aKPETUICHHE YMEHWUS MOWCKA, HAKOTUICHHS | 00paboTky nHGOpMaLWMn.

Conepxanue pabouci nporpamMMbl  yueOHON  AMCUMIIMHBI  [OJHOCTEI0  COOTBETCTBYET
pebosannam OI'OC  cpenmero mnpodeccHoHansHoro obpasosanus no crneunambHoctd  09.02.03
[IporpaMmMupoBaHHe B KOMIBIOTEPHBIX cucTeMax. CHCTeMa 3HaHMI W yMeHMi, 3aJKeHHas B
CO/IEPXKAHUH, 00ECTICUMBAET OCBOCHHE OOMMX W NPOYECCHOHANBHBIX KOMIETEHUMI, NPHOOPETEHHS
NPAKTHYECKOr0 ONMBITA M COOTBETCTBYET TPEOOBAHMAM K PE3yNbTaTaM OCBOSHMSA JucLMILIHHBL llacmopr
nporpaMmsl 000CHOBAHHO U MOJIHO OTPAXKAET COACPKAHWE NUCUUILUIUHEL, €€ POJib W MECTO B MOArOTOBKE
CHENMAINCTA CPENHEro 3BEHA, PAcKpbBaeT Lemd W 3azaun  yyebuoM mucimnnuuel.  Onpeneness
TpeboBaHUs K YMECHUSM 1 3HAHUAM CTYICHTOB.

Tematwueckuii mian u copepkaHue y4eOHOH JHCLMIUIMHBI PACKPbIBACT MOC/IECAOBATEILHOCTD
MPOXOKICHUS TEM, COOTBETCTBYET YUEOHOMY TUTAHY B pacrpeae/iCHHIO 9acoB. B nporpamMmMe ofipejieieHbi
dopma nposBeneHMs, LENH, 3amaud yd4eOHOM AMCIMIUIMHBI, MPEACTaBNSHBl 00s3aTenbHbic (QOopMBI
OTYETHOCTH. B mnporpaMme peanu3oBaHbl JHIAKTHYECKHE OPHHIMILI OOY4YeHHS! [ICTOCTHOCTD,
CTPYKTYPHOCTDb, OTP@XEHA B3aMMOCBA3L MEXAY OTACIBHBIMH 3JIEMEHTAMH CTPYKTYpbl. M3yuenue naHHo#
AHCLIMTUIAHBL  CrIOcOOCTBYET PEeKTUBHONW M KAYSCTBEHHON NOANOTOBKE MOJIOIBIX CIEUHAIHCTOB B
00nacT CONPOBOXKACHUS, HACTPOWKHM H aAMHUHHUCTPUPOBAHHMS CUCTEMHOTO W CETEBOr0 IPOrpaMMHOTO
obecrieuenus.

Iepeuens peKOMEHAYEMOH OCHOBHOH ¥ 0NONHHTEILHON TMTEPATYPbl BKIIOYAET 00IUEAOCTYIIHbIE
HCTOYHMKH, H3[iaHHbie B nocneaHee Bpemsi (He mosauee 5 ser). [lepeuncnennsie MaTEpHET — pecypesb
aKTyaJlbHbl H JOCTOBEPHBIL
PaspabGortannass mporpamma yueOHoi aucimrumnsl 111,03 ®Pusika MoxeT ObITh PEKOMEHIOBAHA JUIS
HCIOJNG30BaHKsA B yueOHOM TIporiecce npu noArotoeke no cneuwmansiocty 09.02.03 [Iporpammuposanue B
KOMIBIOTEPHBIX CHCTEMAX.

Hupexrop MBOVY «Cpennss obmeobpazoBatensHast mkona Nel MyHHITUITATEHOTO
oOpazoBanus ropoA-Kypopt I'eneHmKkuK nMeHH AnMupaia XoIoCTIKOBa
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Penensnsn
Ha y4eOHy10 nporpammy yue6Hol aucuunmvasl 117103 ®usnka
Ans cnenpanbHocTH 09.02.03 TporpaMMEpoOBaHie B KOMIBIOTEPHBIX CHCTEMAX

PaGouas nporpamma yueGHoi aucuummmasr I171.03 ®uzuka paspaboTaHa Ha OCHOBE
TpeGoBanuii MenepanbHOro rocy1apCTBEHHOTO 00Pa30BaTENHHONO cranaapra (aanee — ©I'0OC),
NPEABABIIACMBIX K CTPYKTYpE, COAECPKAHHIO M PE3yJbTaTaM OCBOCHHS Y4€OHOH MHCLIMIUTHHBI
bJ1.07 ®uszuka, B cooTBETCTBUH ¢ PexoMeHnanusMH 1o OpraHu3aliMi MNONYYCHHUs CPEIHEro
obmero 00pasoBaHMs B MpeieNax OCBOGHHA O0OPA30BATE/BHBIX MPOrpaMM  CPEIHEro
npoecCHOHaNbHOrO0 00pasoBaHus Ha 0a3e OCHOBHOTO OGIIEro 00pa3oBaHUs C y4YETOM
TpeboBanuii ®I'OC no cnenuanbHOCTH CpeaHero NpodecCHOHATBHONO obpa3oBanus (nanee
CIIO) 09.02.03 ITporpaMmupOBaHKe B KOMIBIOTEPHBIX CHCTEMAX, YTBEPXKAECHHOTO MPHKA30M
MunncrepctBa 06paszoBanus u Hayku Poccuiickoii @enepauun ot 28.07.2014 Ne804,
3aperucTpupoBad B Munucrepctse roctuumu 21.08.2014 Ne 33733.

PaGoyas mporpamma sBIsieTCs 4YacTBIO OCHOBHOM npodhecCHOHANBHON 00pa3oBaTeILHOM
nporpammel B cootBeTcTBUH ¢ ®I'OC cpeanero (nonHoro) obuero o6paszosanus 1 ®I'OC no
cnennansHoctd  CIIO  09.02.03 TlporpaMMHpOBaHHE B KOMIBIOTEPHBIX CHCTEMAax ¢
kBai(ukanueii «TexHuk — nporpaMMHcT.

Pabouas mporpamma y4yeGHOM JuMCUMIIIMHBI HanpaBlieHa HA OCBOGHME 3HAHMH O
(yHzameHTanbHBIX (H3HYECKHX 3aKOHAX M MPHHLMIAX, JIEKAMX B OCHOBE COBPEMEHHO#
(u3nyecKkoll KapTHHBI MHpa, Haubolee BaXKHBIX OTKPHITHAX B 00J1aCTH bu3uKy, oka3aBUIMX
ONpEACNAIOIEe BIMAHUE HA Pa3BUTHE TEXHUKH W TEXHOJIOTHH; METOAAX HAYy4YHOTrO MO3HAHHA
npupozbl. B nporpaMMy BKIIOYEHO conepkaHHE, HANPABIEHHOE Ha (DOPMHPOBAHHE Y
CTYACHTOB KOMIMETEHIHH, HEOOXOAUMBIX Juls kauecTBeHHoro ocsoenus OIIOIT CIIO ua 6aze
OCHOBHOTO 00LIEro 00pa3oBaHKs ¢ MOJYYEHHEM CPEAHEro O6IIEro 06pasoBaHMS, MPOrPAMMBI
NOATOTOBKH  KBAIM()UUMPOBAHHBIX  pabo4MX, COyXalMX, NOpPOrpaMMbl  TNOATOTOBKH
CIELHATMUCTOB CPEIHETO 3BEHA.

Tacnopt nporpaMmel 0G0CHOBAHHO H TOJIHO OTPAXKAET CONEPKAHHE NHCLHUILIHHDI, €€ POl M
MECTO B MOATOTOBKE CHELHAIHCTa CPENHEr0 3BEHA, PACKPHIBAET LEIM W 3a1au y4eOHOMH
AUCIMIUTHHBL  OnpezeneHsl TpeOOBaHHSA K YMEHHSM ¥ 3HAHHSAM CTYICHTOB. ITporpamma
paccuntaHa Ha 181 uac (121 wac — ayauTopnas mHarpyska, 60 4acoB — CaMOCTOSTENbHas
pabora). Temarmueckuii [UIaH W comepKaHHE Y4EOHONW AHCLHATLIHHBI pacKpbiBaeT
NIOCIEA0BATENILHOCTE TIPOXOXKACHHS TEM, COOTBETCTBYET y4eOHOMY TUIaHY M PaclpeieieHHIO
4acoB. B nporpamme onpenenens! ¢popma npoBeneHus, ueny, 3a1a4H yueGHOM AHCIMIUIHHEIL,
MpEACTaBICHbl MaTepHAIbl UL TEKyIIeW H NPOMEXYTOYHOH arrectauud. B mporpamme
pCaIu30BaHbl JUAAKTHIECKHE NPHHLMNbBI 00y4€HHs: LENOCTHOCTh, CTPYKTYPHOCTD, OTpaKeHa
B3aMMOCBA3b MEXY OTACITbHBIMH 3JIEMEHTAMH CTPYKTYPBI, Y4TEHbI MEXKIIPEAMETHBIE CBA3H.

Conepkanne paGoueii nporpaMmbl y4eOHOM JHUCLMIUIHHBI [OJHOCTBIO COOTBETCTBYET
TpeGosanusam PI'OC cpennero npodeccronanbHOro o6pasoBanus no cneuuansaoctd 09.02.03
[IporpaMmupoBaHHe B  KOMIIBIOTEDHBIX CHCTeMaX. M3ydeHHe HaHHOW  AMCLMILIMHBI
CrocobeTByeT 3GPEKTUBHOM W KAYECTBEHHOMH NMOATOTOBKE MOJIOJBIX CIIELMATHCTOB.

IlepeyeHp pEKOMEHAYEMOM OCHOBHOH H  JOMOJHHTEIBHOM JIMTEPATYpPbl  BKJIIOYAET
OOWIEOCTYTIHBIE MCTOYHHKM, H3JaHHBIE B TOCHEJHEe BpeMs (He TO3THee 5 Jer).
Iepeuncnennbie HHTepHET — pecypeh aKTyalbHbI U JOCTOBEPHBL.

PaGouas mporpamma mucummimebl 1103 Ousekd; MBicG OBITH PEKOMEHIOBaHa JUIs
HCTIONB30BaHUsT B Y4€OHOM TpOIECCE TIPH ke aip,  cneuransHoctd  09.02.03
IIporpaMmupoBaHHe B KOMIIBIOTEPHBIX CHCTEMZ

Peuensenr: ]
Kanaunat reXHHYeCKHX HayK, IPenoaaBaTeb

®I'bOY BO Ky6I'y JLJI. JieBun




