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1 MACHOPT PABOYEH ITPOT'PAMMBbBI YUEBHOM U CIUIIJIAHBI

1.1 ObaacTh npuMeHeHHus Y4eOHO NPOrpaMmbl

PaGouass mporpamma ydeOHo¥ aucuurumnabl bJ[.08 ®dwusuka sSBIsSETCS YaCThIO
OCHOBHOH TmpodeccuoHanbHOW 00pa3oBaTENIbHON MPOrpaMMOi B COOTBETCTBUHM C
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpEIHEro (MOJIHOTO)
obmiero oOpazoBanusi u  DenepanbHbIM  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 BBIpadOTKAa yMEHUH NPUMEHSTH
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 Hambojee 3HAYNUMbBIX TEXHOJIOTMUECKHUX JOCTUKEHUN COBPEMEHHOMN
IUBUIA3AIINH.

B ¢wusuke dopmupyroTcs MHOTHE BHABI JCSITEIHLHOCTH, KOTOPBIE HMEIOT METa
npeaMeTHbIN xapaktep. K HUM B mepByto odepeab OTHOCSTCS: MOAEIUPOBaHNE O0OBEKTOB
U TIPOLIECCOB, MPUMEHEHHE OCHOBHBIX METOOB MO3HAHHUSA, CHCTEMHO-NH(OPMAIIMOHHBIH
aHanu3, (QOpPMYyJIUPOBAHME THUIOTE3, aHaIU3 W CHUHTE3, CpaBHEHHE, O0OOIIeHHE,
CHCTeMaTH3alus, BBIABICHHE TPUUYNHHO-CICICTBEHHBIX CBS3€H, IIOMCK AaHAaJOrOB,
ylpaBjieHHe OO0beKTaMM U TMpoueccamu. VMEHHO »53Ta JAMCHUIUIMHA T103BOJISET
MO3HAKOMHTH YYAIIUXCSl C HAyYHBIMH METOJAMHU TIO3HAHWSA, HAYYHTh WX OTINYATh
TUIIOTE3y OT TEOPHH, TEOPHIO OT SKCIIEPUMEHTA.

dusnka uMeeT oueHb OOJBIIOE W BCEBO3PACTAIOIIEE YMCIIO MEKIUCIUTUIMHAPHBIX
CBsI3€H, NpUYEM Ha YPOBHE, KaK MOHATHIHOIO ammapaTta, TaKk W HHCTPYMEHTapus.
Cka3zaHHOEe TM03BOJISIET paccMaTpuBaTh (U3UMKY Kak MeTa AUCHUILUIMHY, 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
BBIPAXKAETCSl B COJIEP>KAaHUM OOYYEHHS, KOJIMYECTBE YACOB, BBLICISIEMBIX Ha H3Yy4EHUE
OTACIBHBIX TEM IMPOTPAMMBbI, TIyOMHE UX OCBOCHHS y4YaIIUMHUCS, 00BEME U XapaKTepe
NPaKTUYECKUX 3aHATUH, BUIaX BHEAYIUTOPHON CAMOCTOSATEIBHON paboThI.

Teopernueckue cBeAeHUS MO (PU3UKE JOMONHSIOTCS MPAKTUYECKUMHU U
nabopatopHbIMU paboTamu.

1.2 MecT0 QMCUMILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIEHHAJTHCTOB
Cpe/iHero 3BeHa

Juctumumna «®u3nkay BXOIUT B 0a30BbIN yueOHBIN UK (0011e00pa3oBaTeIbHbIC
JUCITUIUIMHBI) IPOTPaMMBI TTOJITOTOBKH CIICIIHAIMCTOB CPEHETO 3BEHA.



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,
JEXKaAIlUX B OCHOBE COBPEMEHHON (hHM3MUYECKOM KapTUHBI MHUpPA; Hamboiee Ba)KHbBIX
OTKPBITHSIX B 00JacTH (PU3MKM, OKA3aBIUUX OIPEACIAIONIEE BIMSIHME HAa pPa3BUTUE
TEXHUKU U TEXHOJIOTUHU; METOZAaX HAYYHOI'O ITIO3HAHUS IIPUPOLBL;

J OBJIa/IeHe YMEHUSIMH TIPOBOJIUTH HAONIOACHUS, TUIAHUPOBATh W BBIMOIHATH
9KCIIEPUMEHTHI, BBIIBUraTh T'MIIOTE3bl U CTPOUTh MOJAEIH; IPUMEHSTh IOTY4YEHHBIE
3HaHUS MO (U3MKe A1 O0BACHEHUS Pa3HOOOpa3HbIX (PU3NYECKUX SIBJICHUM U CBOMCTB
BEIIECTB;  IPAKTUYECKOTO0  HUCMOJb30BaHMS  (U3NYECKUX  3HAHUM;  OLIEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMALINH;

J pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYyalbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B TIpoIlecce NPUOOpPETEHUS 3HAHWUK TO (U3UKE C HCIOJIB30BAaHUEM
Pa3IMYHBIX KICTOYHUKOB MH(POPMAIIMU ¥ COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;

o BOCNUTAHUE YOEKICHHOCTH B BO3MOXXHOCTU ITO3HAHUS 3aKOHOB MPUPOIBI U
UCIIOJIb30BAHMS JOCTHXKEHUN (DU3MKK Ha OJaro pa3BUTHUS YEJIOBEUYECKOW IMBWIM3AINY;
HEOOXOJIMMOCTH COTPYJHUYECTBA B TMIPOIECCE COBMECTHOTO BBIMOJHECHHS 3ajad,
YBRXHUTEILHOTO OTHOIICHHUS K MHEHHUIO OIMOHEHTa MpH OOCYXIACHUU MpodiIemM
€CTECTBEHHOHAYYHOTO COJICP)KAaHUS, TOTOBHOCTH K MOPAJIBHO-ITUYCCKON OIICHKE
UCTIOJIb30BAHMSI HAYYHBIX JOCTIKEHUW, UYYBCTBA OTBETCTBEHHOCTH 3a 3allUTy
OKpY>KaroIlIeH CPebl;

o HCNOJIb30BaHUE TNPHOOPEeTEeHHBbIX 3HAHMI M YMEHWIl [  peuieHus
MPAKTUYECKUX 33/1a4 TIOBCEHEBHOM JKHU3HU, 00CCTeUeHUs 0€30macHOCTH COOCTBEHHOM
KU3HU, PAIIMOHATBHOTO MIPUPOAOIIOIH30BAHUS U OXPAHBI OKPYKAIOIIECH CpeIbl.

B nporpammy BKIIIOUEHO COJIepiKaHKE, HAIIPaBICHHOE Ha (POPMHUPOBAHUE Y CTYJICHTOB
KOMIIETCHIINM, HeoOXoauMbIX s kadecTBeHHOro ocBoeHus OIIOIT CIIO Ha Oase
OCHOBHOTO 00IIIero o00pa3oBaHUsS C TMOJYyYEHHEM CpPEIHEro oO0IIero o0pa3oBaHMUS;
MPOrpaMMbl TOJATOTOBKHA KBAIM(DUIIMPOBAHHBIX PabOYMX, CIYKAIIUX, MTPOrPaMMBbI
MOATOTOBKH crieruanucToB cpeanero 3seHa (IITTKPC, IITICC3).

OcBoenue cojepxkanus yaeOHOU nucnurmnHbl «Du3ukay o0ecrieunBaeT JOCTHKEHUE
CTYJIEHTaMH CIIEYIOIIHUX PE3yJIbTaTOB:

JIUYHOCMHBIX

- YyBCTBO TOPJIOCTH M YBAXXEHUS K UCTOPUM U JIOCTHKEHUSIM OTEYECTBEHHOWU HAYKU;
IPaMOTHOE MOBEJIECHUE B MPO(PECCHOHATBHONU AEATEIbHOCTH M OBITY MPH OOpalleHUH C
npubopaMu U yCTPOMCTBAMU;

- TOTOBHOCTh K TPOJODKEHHIO OOpa3oBaHUS U TOBBIIICHUS KBalU(UKAIMK B
n30paHHOM mpodecCHOHaIbHONH AESATENIBHOCTH W OOBEKTUBHOE OCO3HAHUE POJIU
€CTECTBEHHOHAYYHbIX KOMIIETEHIIUN B 3TOM;

- YMEHHE WCIOJb30BaTh JIOCTHKCHUS COBPEMEHHOW HAYKHM U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH /JIsl TOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BHIOPAaHHOMN
poheCCUOHATBHOM JESITEILHOCTH;

- YMEHHUE CaMOCTOSITEIbHO MOOBIBATH HOBBIE JIJIsi C€0sl €CTECTBEHHOHAYUHbIE 3HAHMUS,
WCITOJIB3YS JUTSl 3TOTO JIOCTYITHBIE UICTOYHUKH WH()OPMAIIHH;



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

- YMEHHUE YIPaBIIATh CBOEH MMO3HABATENILHOMN J€ATENbHOCThIO, IPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'0 MHTEJIJIEKTYaIbHOI'O Pa3BUTHSI;

mMema npeoMenmHublx:

- UCMOJb30BAHUE PA3IUYHBIX BUIOB MO3HABATEIHHOW MAEATENBHOCTH I PELICHHS
€CTEeCTBEHHOHAYYHbIX 3ajay, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HaOI0aeHus,
OIMCAHMS, U3MEPEHNUS, FKCIIEPUMEHTA) I U3YUYEHHs PA3IMUHBIX CTOPOH OKpPYKAIOIIEeH
NeMCTBUTENBHOCTH;

- HCHOJb30BAaHWE OCHOBHBIX HHTEJUIEKTYaJbHBIX OMNEpALMii: TOCTAaHOBKH 3aJayH,
dopMmynaupoBaHMs ~ TUIOTE3, AaHaNM3a W  CHUHTE3a, CpaBHEHHs, 0000eHus,
CUCTEMAaTH3alll{, BBISBICHUS NPUYMHHO-CIEICTBEHHBIX CBS3€H, IOKMCKAa aHaJIOroB,
(GopMyaHpOBaHMS BBHIBOJOB JUIS M3YUEHHUS PA3IMYHBIX CTOPOH H3Yy4aeMbIX OOBEKTOB,
SBJICHUA M TIPOLECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTh CTaJKUBAThCS B
npodeccuoHalIbHOM chepe;

- YMEHUE TIEHEpUpOoBaTh HJEU M ONpEAEIsATb CPEICTBA, HEOOXOIUMBIE I MX
peanusanuu;

- YMEHHUE UCMOJIb30BaTh Pa3IMUHble UICTOYHUKH JJISl IOJyYEHHUs] €CTECTBEHHOHAYUHOM
nH(pOpMAIINH, OIIEHUBATH €€ JOCTOBEPHOCTE;

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

- yMeHHME NYOJMYHO MPEACTABISTh PE3YJbTaThl COOCTBEHHOTO MCCIEIOBAHUs, BECTH
JMCKYCCUH, JOCTYITHO M TapMOHUYHO coueTasl coAaepxaHue 1 (HOopMbl MpeACTaBIsIEMON
uH(pOpMaLnu;

nPeoOMemHbIX:

- c(OPMHUPOBAHHOCTH MPEJCTABICHUI O POM M MeCTe (U3NKH B COBPEMEHHOW HAYUHOM
KapTHHE MHpa; MOHUMaHHE CYLUIHOCTH HaOmonaeMblx BO BceneHHOH sBieHuil, ponu
€CTECTBEHHOHAYYHBIX IUCHUIUIMH B (OPMHPOBAHMM KPYyro3opa u (YHKIIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl peILIeHUs] MPAKTUYECKUX 3a/1a4;

- MOHHMMaHUE CMBbICTA TOHATHUH. (PU3MYECKOE SBICHHWE, TUIIOTE3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aMMOJICHCTBUE, JIEKTPOMArHUTHOE TOJie, BOJHA, (POTOH, aTOM, aTOMHOE
SIIPO, MOHUBHMPYIOLIUE W3JIy4YeHUs, IUIaHeTa, 3Be3la, CojaHeyHash CUCTeMa, TajlaKTHKa,
Bcenennas;

- TIOHMMaHHUE CMbICiIa (PU3MUECKUX BEIUYMH: CKOPOCTb, YCKOpEHHE, Macca, Cuia,
UMIyJIbC, paboTa, MeXaHWYecKass »JHEpPrusi, BHYTPEHHSS OJHEPrus, aOCOIIOTHAS
TEMIIEPATypa, CPEIHASI KHHETUYECKask SJHEPIUsl YacTUll BEUIECTBA, KOJUYECTBO TEIUIOTHI,
JJIEMEHTAPHBIN JJIEKTPUYECKUH 3apAL;

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

- c(hopMHPOBAHHOCTH TPEACTABICHUIA O BKJIAJE€ POCCHICKUX W 3apyOeKHBIX YYCHBIX,
OKa3aBIIMX HaHOOJbIIIee BIMSHUE HA pa3BUTHE PUUKU;

- YMCHHUC OIMCBhIBATHL H O0OBSICHATH (1)H31/I‘ICCKI/I6 SIBJICHUSI U CBOMCTBA TEI. 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;

dboTtoaddekrT;



- YMCHHC OTJIMYaTb THUIIOTC3bl OT HAYYHBIX Teopnﬁ; JACJIaTb BBIBOABI HAa OCHOBC
OKCIICPUMCHTAJIBHBIX JAHHBIX; IIPUBOAUTL IIPUMCEPLI, IIOKA3bIBAIOIINC, YTO: Ha6JII-0IIeHI/ISI
U SKCIICPUMCHT SABJIAIOTCA OCHOBOH JJIA BBIABMOKCHUA TUIIOTC3 U TGOpHﬁ, ITO3BOJIAIOT
IMPOBCPUTHL HNCTHHHOCTL TCOPCTUUCCKUX BBIBOJOB; UYTO (bl/ISI/II-IeCKa}I TCOpHUA HacT
BO3MOKHOCTh OOBSICHATH M3BECTHBIC  SBJICHUS npupoasl W HAYYHBIC (baKTI)I,
IMPEACKAa3bIBATh CIIC HCU3BCCTHBIC ABJICHUS

- YMEHHE MPHUBOIUTH HPUMEPHI MPAKTHUYECKOTO HCIOIb30BAaHUS (PU3MUECKUX 3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOAMHAMUKU M DJIEKTPOAUHAMUKU B DHEPIETUKE; Pa3IMYHBIX
BUJIOB DJICKTPOMAarHWUTHBIX M3JIYyYCHHW I Pa3BUTUSA Paguo U TEICKOMMYHUKAIUH,
KBAHTOBOW (PM3MKH B CO3AHUU SIE€PHON SHEPTE€TUKH, JIA3€POB;

- YMEHHUE BOCIPUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUI CaMOCTOSITEILHO OLEHUBAThH
uHpopmanuio, coaepxauryrocs B cooodmenusx CMU, MnTepHere, Hay4YHO-NOMYJISPHBIX
CTaThsIX;

- YMEHHE WCIOJb30BaTh TNPUOOPETEHHBIE 3HAHUA W YMEHHUS B MPAKTHUYECKOU
NCSITEeTPHOCTA W TOBCEIHEBHOW JKM3HHM  JJs:  oOecreueHusi  0e30MacHOCTH
KU3HENIEATETPHOCTH B TPOIIECCE KCIONB30BAHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX
AJIEKTPOITPHOOPOB, CPEJICTB PATUO- U TEICKOMMYHHUKAITMOHHOW CBSI3M; OICHKH BIIMSHUS
Ha OpraHWU3M 4YeJOBEKa W JIPyrUe OPTaHW3MBbI 3arpsA3HCHHS OKPYKAIOUICH Cpebl;
PaIMOHAIEHOTO TPUPOIOIOIB30BAHMSI M OXpaHbl OKPYKAIOIIEH Cpelbl; MOHMMAaHUS
B3aUMOCBSI3H y4eOHOTrO MpeaMeTa ¢ ocoOeHHOCTsIMU TIpodeccuii U TpodecCHoHaTbHON
NESITENIbHOCTH, B OCHOBE KOTOPBIX JICXKAT 3HAHUSA 10 IAHHOMY Y4eOHOMY MIPEIMETY

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

He npenycmotpenst



2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIUILINHBI

2.1. O0beM y4eOHOH TUCUMIITIMHBI U BUAbI Y4eOHOH padoThI

Bup y4yeOnoii paboTsi Oobvem uacos
MaxkcumaJibHasi ydeOHasi Harpy3ka (Bcero) 91
Oo0s3aTenbHasi ayANTOPHasi yueOHasi HATPy3Ka (Bcero) 61
B TOM YHCJIE:
3aHSTHSI JIEKITMOHHOTO THUIA 28
MPAKTUYECKUE 3aHATHS 17
J1a00PATOPHBIC 3aHITHUS 16
CamocTtosiTebHasE padoTa o0y4aromerocs (Bcero) 30
IIpomexxyTouHast aTTecTalys JuddepenunpoBanHbIit
3a4€T
2.2 CTpyKTypa TUCHMILJIMHBI
Kosnu4ecTBo ayIUTOPHBIX YaCOB Camocros-
IIpakTHyeckue u reabuas
HaumeHnoBaHue pa3aeoB U TeM Teopernueckoe padorta
Bcero JadopaTopHbie
o0y4enmne CTY/IeHTa
3aHATASA (uac)
Pa3nen 1. MexaHuka 20 6 8 6
Tema 1.1 Kunemarnka v [HaMuKa 8 2 4 2
Tema 1.2 3axoHBI COXpaHEHHS 6 2 2 2
Tema 1.3 KonebGaHus 1 BOJHBI 6 2 2 2
Paznen 2. MoaexkyasipHasi pusuka.
20 6 8 6
TepmoauHamMuKa
Tema 2.1 OcHOBBI MOJIEKYJISIPHOH pU3HKH 8 2 4 2
Tema 2.2 B3auMHbIe IpeBpaIieHus 6 2 2 2
JKUJKOCTEN U ra3oB. TBepable Tena
Tema 2.3 OCHOBBI TEPMOTHUHAMHKH 6 2 2 2
Paznen 3. OCHOBBI 3JIeKTPOTHUHAMHUKH 26 8 12 6
Tema 3.1 3aK0OHBI TOCTOSTHHOTO TOKA 7 2 4 1
Tema 3.2 MarautHoe nojie. MarHutHast 8 2 2
WHIYKITAS
Tema 3.3 DnekTpoMarHuTHbEIE KoJieOaHUs 7 2 4 1
Y BOJTHBI
Tema 3.4 Ontrka 4 2 2
Pa3nen 4. CTpoeHue aToMa U KBAHTOBAast 12 4 4 4
¢usnka
Tewma 4.1 CBeTOBbBIE KBAHTHI 6 2 2 2
Tewma 4.2 ®usuka aToMa U aTOMHOTO SIpa 6 2 2 2
Pasgen 5. DBosronus Beeennoit 5 2 1 2
Tema 5.1 DBomronust Beemennoi 5 2 1 2
JAnddepenunpoBaHHblii 3a4eT 8 2 6
Bcero mo qucuunianue 91 28 33 30




2.3 TemaTuuyeckuii IIaH U cojaep:kanue ydeoHoii rucunminibl bJ1.08 ®dusuka

HanmeHnoBa- ConepxxaHue yd4eOHOI0 MaTepHaJia, NpaKTHYecKHe padoThl, O6bem | YporeHb
HHe pa3/iesioB caMocTosiTeJbHasi padoTa o0yyarouuxcs, Kypcopasi padora (ecuu facos OCBOCHHA
H TeM npeaycMoTpeHa)
1 2 3 4
Pazgen 1. Mexanuka 20
Tema 1.1 Coaep:xkanue yueOHOr0 MaTepuaja 2
KunemaTuka 1 | Mexanudeckoe ABMKEHHE. XapaKTePUCTHKH JIBIKEHUSI. 2 2
Bsanmoneiicreue Teir. 3akoHsl HeroToHA.
IIpakTnyeckue (JiabopaTopHblie) padoThl 4
1| Pabora c rpaduikamMu JBIKCHUSL. 2
2 | VI3ydyenne ABMKEHUS TEJIa O] IEHCTBUEM ITOCTOSIHHOM CHJIBL. 2
CamocTosiTe1bHAsI pad0Ta 00yUYaroLIUXCs 2,3
CocraBiieHre aJrOpUTMa pellleHHs] KHHEMAaTHUeCKUX 3a/1a4. 2
Pemenne 3amau no teme «Kunemarukay.
IToaroToBka JOMOJHUTEIBHOTO MaTepHUaia o TeMam (Ha BbIOOD):
«Mexanuka ot Apucrorens 10 Herotonay, «Kak HaceKoMble CO31at0T CUIIbI
Jutst iosietay, «®u3nka B Moell mpodeccum.
Tema 1.2 Copep:xanue y4eOHOr0 MaTepuaa 2
3aKonbl 1 | 3aKOH COXpaHEHUS UMITyJIbCca. 3aKOH COXpaHEHHs SHEPTHH 2 1
COXpaHCHHUS IIpakTuyeckue (J1aGopaTopHbie) padoThI 2
1| Uzyuenne 3akoHa cOXpaHEHHs HMITYITbCa 2
CamocTosTe1bHasi padoTa 00y4yaloLuxcs 2
CocraBiieHHe KOHCIIEKT «PeakTHBHOE IBH)KEHHE). 2,3
Tema 1.3 Copep:xanue y4eOHOr0 MaTepuaa 2
Mexanuyvec- 1| Mexauuueckue KoyeGaHus U BOJHEL 2 2
KHne IpakTnyeckune (JadopaTropHblie) padoThI 2
KoJiedanust u 1| V3yueHue 3aBUCUMOCTH TI€pHOJIa KOJIeOaHUI HUTSHOTO MasiTHUKA OT 2
BOJIHBI IJIAMHBI HUTH.
CamocrosnTeabHas padoTa 00y4aomuxcs 2 2,3
Co3snanue npe3eHTanuu no Teme (Ha BoI00p): «Konebanns MasTHUKA Ha
pas3HBIX IIaHeTax», «lIposBienue konebanuii B mpupoie», «PezoHaHcy.
Pa3nen 2. MoJgekyJsipuas puszuka. Tepmoannamuka 23
Tema 2.1 Coaep:xkanue yueOHOr0 MaTepuaja 2
OcHOBBI 1 | TemnoBoe nBmkeHue Temmeparypa. ArperaTHbie COCTOSHHSI BEIIECTRA. 2 2
MOJICKYJISAPHO- | [IpakTHyeckue (JiaGopaTopHbie) padoThl 2
KHHETHYeCcKoil | 1| V3yuenne QU3HIECCKUX CBOMCTB TBEPIBIX TEI, JKUAKOCTEM, Ta30B. 2
Teopun 2 | CpaBHeHHE KOJMYECTBA TEIUIOTHI ITPU TEII00OMEHE. 2 2,3
CamocTosiTe1bHasi padoTa o0y4yaroLuxcsi 2
[NoxaroroBka HOTOJHUTENFHOTO MaTeprala 1o TeMam (Ha BbIOop): «I"a3oBble
3aKoHBL. MicTopus ux OTKpBITHs, «IIpoOneMbl 1 BOITPOCH! 3KOJIOTHUI.
Tema 2.2 Coaep:xkanue yueOHOr0 MaTepuaja 2
B3aumHoe 1| Mojenb CTpOEHUS KUAKOCTEH U ra30B. Moelb CTPOCHHUS TBEPIAOTO 2 2
npeBpalienne Tena. AMOp(HBIE BEIIECTBA U )KUAKHE KPUCTANIIBL.
KHIKOCTEH U IIpakTHyeckue (J1aGopaTopHbie) padoThI 2
rasos. 1 | M3MepeHue BAaKHOCTH BO3IyXa. 2
Teepavie Ten1a  ["CyyocrosTensnas pa6oTa 0dydarommxcs 2
Koncmekr no Teme: «3amura oKpy>Xaromel cpeisl OT 3arps3HeHNs 2,3
TSXKCJIBIMU METAJLJTaMU, COCTMHCHUAMU a30Ta, CCPhI».
Tema 2.3 Copep:xanue yueOHOr0 MaTepuaJa 2
OcHOBBI 1| BuyrpeHHsist 9HEeprus u paboTa rasa. 1 2
TepMoguHaMu | 2 | TlepBblif U BTOPO# 3aKOH TEPMOANHAMUKH. 1 2
KH IIpakTuueckue (J1aGopaTropHbie) padoThI 2
1| M3yueHue Mozeneil TEIIOBBIX JBUraTENCH. 1
2 | CriocoObl I3MEHEHUS BHYTPEHHEH SHEPTruH 1
CamocrosTeabHasi padoTa 00y4a0mUXCH 2 23
Cocrapienue nmpe3eHTaui « Bupl TEMIOBBIX ABUTaTENICH.
Paznen 3. OCHOBBI AJIEKTPOANHAMUAKH 36
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Tema 3.1 Copep:xaHue y4eOHOT0 MaTepHaa 2
3aKoHbI 1 | [TocTOSTHHBIHM NEKTPUUECKUM TOK. XapaKTEpPUCTHKH TOKA. 2 2
TOCTOSIHHOT 0 IIpakTuyeckue (JiadbopaTopHblie) padoThl 4
TOKA 1 | "3zyuenwue 3axkona Oma Jy1s yyacTKa LEeTH. 2
2 | VI3ydenue TemIoBOro ACHCTBUS MIIEKTPHYECKOTO TOKa. 2
CamocTosiTe1bHAsI pad0Ta 00yYaroLIUXCS 1 2,3
Cocrasnenne Tabnuipl «Bupl coeqHEHNS TPOBOIHUKOBY.
Tema 3.2 Coaep:xkanue yueOHOr0 MaTepuajia 2
MarnurtHoe 1 | MarautHoe noJjie. 3aKoH 3JEKTPOMarHUTHON HHTyKITHH. 2 1
noJie. IIpakTHyeckue (iaGopaTopHblie) padoThI 4
MarnutHas 1| Uzyuenne CBOMCTB NOCTOSIHHBIX MAaTHUTOB 2
HHAYKIUA 2 | V3yyenus siBICHUS SIEKTPOMarHUTHOW HHAYKIIMU 2
CamocTosTenbHasA padoTa 00yyarommXxcst 2 .
Koncnekr «MarHuTHoe noJie 3eMiin.
Tema 3.3 Copep:xaHue yueOHOT0 MaTepHaa 2
DJIeKTpoMar- 1 | OJeKTpOMarHuTHBIE KoJaeOaHusl. DJIeKTPOMAarHUTHBIC BOJIHBI 2 1
HHUTHBIC IIpakTnyeckue (JiabopaTopHblie) padoThl 4
KoJiedanust u 1| DsrekTpoMarHuTHas MIKaja 2
BOJIHBI 2 | N3y4eHune cBONCTB IMEKTPOMArHUTHBIX BOJTH 2 2,3
CamocrosiTe1bHasi padoTa 00y4Yarouxcst 1
CocraBneHne CpaBHUTENBHOHN TabIMIbl: «MexaHHYeCKue u
IICKTPOMATHUTHBIE KOJICOAHHSD».
Tema 3.4 Copep:xaHue yueOHOT0 MaTepHaa 2
Onrnka 1 | 3axoms! pacpocTpanenus cera. [10HOE BHYTPEHHEE OTPAKEHHE 2 2
CamocTosiTe1bHAsI padoTa 00yUYaroLuXcst 2
IMoaroToBka JOMOJHUTEIBHOTO MaTepHUaa mo TeMam (Ha BbeIOop): «lIBera B
npupone», «Pagyray.
Paznen 4. CTpoeHue aToMa H KBAaHTOBasi (PU3HKa 30
Tema 4.1 Coaep:xkaHue yueOHOT0 MaTepuajia 2
CgeToBbBIC 1 | ®otoH. Dotorddekt. 3akoHBI PoTodrhdeKrTa 2 |
KBaHTbI IIpakTuyeckne (J1a6opaTopHbIe) padoThI 4
2 | Nzydenue crpoeHne HOoTOIICMEHTOB 2
CamocTosTe1bHAs1 padoTa 00y4yaroLuxcs 2 .
Cocrasiienne npeseHTtaiun «Ontudeckre Npruoope»
Tema 4.2 Copep:xanue y4yeOHOr0 MaTepHaia 2
Crtpoenue 1 | Ctpoenne aToMa ¥ aTOMHOTO siipa. Jlazepsl. 2 1
aTromMa u IIpakTHueckue (J1aGopaTopHbie) padoThI 2
aTOMHOI0 1 | U3yuenue untepdepeniuy ceeta u AMdpaKIky CBETa. 2 2,3
Aapa. CamocTosiTe1bHasi padoTa 00y4YaroIuxcst 2
Koncnekr «Jlazeps1», «DneMeHTapHbBIE YaCTUIIBI»
Paznen S. DBoaonus Beenennoii 5
Tema 5.1 Conep:xkaHue yue0OHOro MaTepuajia 2
IBOJIOIHA 1 | Opoumonust Beenennoit 2 1
Bceenennoi IIpakTuyeckue (J1a6opaTopHbIe) padoThI 1
1| Uzyuenwne 3Be3HBIX KapT BeeneHHOM 1
CamocTosTe1bHasi padoTa 00y4yaroLuxcst 2 2,3
[oaroroBka AOMONHUTENEHOTO MaTepHaa 1o TeMam (Ha Bbioop): «CrxaTtue
U pacuiupenue BeeneHHoly, «l'anakTukay.
JAuddepeHnupoBaHHblii 3a4eT 2 2
CaMocTosITeIbHASI pA00Ta 00YYAIOLIUXCSI 6 2,3
[Toxroroska B iudQepeHIIMpoBaHHOMY 3aUeTy MO BOIIPOCcaM
HUTOrO: 91
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2.4 Copnep:xkaHue pa3ies0B IMCHUIITHHBI

2.4.1 3aHaTHA JeKIMOHHOT0 TUIIA

HanmenoBanue
paznena

CopnepskaHue pasjiesia

®opma
TeKyIIero
KOHTPOJIsSI

2 Pazmgean 1.
Mexanuka

Mexanudyeckoe ABMIKCHHE, €r0 OTHOCHUTEIBHOCTh. CHCTEMBI OTCYETA.
XapakTepUCTUKH MEXaHUYECKOTO JIBUKEHUS: nepeMeIeHue,
CKOpPOCTh, YyCKOpeHHWE. BHIBl MEXaHHYECKOTO IBIDKCHHS U WX
rpaduueckoe omnmcaHue. [IpUHIMII OTHOCHTENBHOCTH [ anwmies.
Bzammopeticteue Ten. [lpwHIOMD cymeprmo3wmuyu  CHI.  3aKOHBI
nuHamukd Heiorona. Cuibsl B Opupoje: yNpyrocTb, TPEHHE, CHIa
TSOKECTH. 3aKOH BCEMHPHOTO TsAroTeHus. HeecomocTs. Wmmymbc.
3aKOH  COXpaHCHHWS  UMIIyIbCa W  PCAKTHBHOC  JBIDKCHHC.
HOTCHHI/IaJ'[I)HaSI u KHUHCTUYCCKAsA 3Hepr1/m. 3aKOH COXpaHeHI/Iﬂ
MeXaHWYeCKoW »Hepruu. PaboTta u MOImHOCTE. MexaHHUYECKHE
KoJieOaHusl. AMIUTUTYIA, IEPUOJ M YacToTa Koyiebanuii. CBOOOIHBIC U
BEIHY)KICHHBIE KoJeOanmsa. PezoHanc. MexaHW4eckne BOJHBL
CBoiicTBa BOJIH. 3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €r0 UCIOJIB30BaHUE
B TEXHUKE U MEIUIIMHE.

P, KP

3 | Pa3men 2.
MouekyaspHas
(usuka.
TepmoanHamMuka

Hcropust aHaromMuveckmx ydeHWid. HaOmrogeHwss ¥ OMBITHI,
MMOATBEPXKAAIONINE  aTOMHO-MOJICKYJIIIDHOE  CTPOCHHE  BEIIECTBA.
OcHoBubie monoxeHuss MKT u ux omnbiTHOe 0OOCHOBaHUE.
BpoynoBckoe nemxenne. Auddy3us. PazmMepsr m Maccsl MOJIEKydT H
atomoB. KammmnsapHeie  siBncHHsS.  AOCOJIOTHAsS — TeMIeEpaTypa.
ArperaTHBIE COCTOSHHS BEIIECTBAa. 1emIoeMKocTs. TemmooOmeH.
YpaBHEHUE COCTOSHIUS HIICATbHOTO T'a3a. M3ompornecckl. HacwieHHbIe
W HEHACBINICHHBIE Maphl. BrmakHOCTH BO3ayxa. Momens CTpPOEHHs
KuakocTH. [loBepXHOCTHOE HATsDKEHHE W CcMadumBaHWe. Moens
CTpOCHHA TBEPABIX TEII. MexaHnuyeckue CBONMCTBa TBEPABIX TEII.
Awmop¢uble BemecTBa. JKuakuwe KpUCTaLlbl. BHYTpeHHS SHEpPTHS U
paboTta raza. 3akoHbI TEPMOIMHAMUKH. TerioBbie ABUTATEIN U OXpaHa
okpyxaromed cpenpl. KIIJI TennoBbIx gBUrarenei.

KP, V¥

4 | Pazngen 3.
OcHOBBI
IEKTPOAMHAMHKH

OneKTpudecKkoe B3aWMoOIEHCTBHE. DIEMEHTapHBIA 3apsid. 3aKoH
Kymona. MarHuTHOE I0Jie MOCTOSIHHOTO MarHWTa M AJIEKTPHYESCKOTO
TOKa. MarHuTHass MHAYKUMS, MarHUTHBIA TIOTOK.  SIBieHue
ANEKTPOMArHUTHON WHAYKIMH. 3akoH OMa JUid yd9acTKa Ied U Ui
nonHO# nenu. Kpatkas uctopus pa3BUTHS IMPECTAaBICHUN O MPHPOJE
CBeTa. DIEKTPOMArHUTHAs IPHUPOJA CBETa. 3aKOHBI OTPaXKCHUS U
npenomiienuss cera. Jucnepcuss cera. [lonmspusaunus cBera.
PasnmuuHbie  BHIOBI  ANEKTPOMArHWTHBIX —W3NydeHu. Onrndeckue
puOOpBI.

YV, KP,

5 Pasnen 4.
Crtpoenne atoma u
KBaHTOBasi puznka

®oTo3¢hGeKT U KOPIYCKYIsIpHBIe CBOWCTBA cBeTta. CTpocHHE aTtomMa U
ero rmuaHerapHas wMogenb. I[wunoresa Ilmanka. Ilorjomenue wu
UCIyCKAHHE  CBE€Ta  aTOMOM. CrpoeHue  aroMHOro  sjpa.
PaI[I/IoaKTI/IBHI)IC I/I3J'[yLICHI/I${ n ux BOS}ICﬁCTBI/IC Ha )XHUBbIC OpI‘aHI/I3MI>I.
DHeprus pacuieIuIeHusi aTOMHOTO sipa. SlmepHas SHepreTuka

T, P

6 Pazgen 5.
IBoaronus
Bceennoii

T'amaxktuka. beckoneunocts Bceenennoii. IloHsarHe 0 KOCMOJIOTHH.
DBOJIIOIMS 3BE3]I.

Y, P

[Mpumeuanue: T — TectupoBanme, P — Hanmcarne pedepata, Y — yctHbIH onpoc, KP — konTponsHas pabora

2.4.2. 3aHATHA CEMMHAPCKOI0 THIIA

— HE IPElyCMOTPEHBI

12




2.4.3. llpakTnueckne 3ansitus (JlabGopaTopHbie 3aHATHS)

HaumenoBanue Popma
Ne paspena HauMeHoBaHNe NpaKkTHYECKHUX (Ja00opaTOPHBIX) padoT TeKYyLIero
KOHTPOJIsI
1. |Pazmen 2. Pabora ¢ rpadukamMu qBIKEHUS
MexaHuka M3yueHue nBMKEHUS Tena NoJ ASHCTBUEM MOCTOSTHHOM CUIIBI
N3ydeHnue 3akoHa cCOXpaHEHMsI UMITYJIbCa I1p, v, JIP
W3y4yenue 3aBUCHMOCTH TIepHo/ia KOJIeOaHU HUTSHOTO MasiTHUKA OT
JUIMHBI HUTH
2. |Paszmea 3. Wzyuenne Gpu3nIecKux CBONCTB TBEP/BIX TEI, )KUAKOCTEH, Ta30B
MouJekyasapHas CpaBHEHHE KOJIMYECTBA TEIIOTHI IPH TEIIO0OMEHE
¢usuka. M3MepeHue BIaxHOCTH BO3LyXa IIP, v, JIP
TepmoauHamMmuka N3ydyenne Mojenel TEIIOBBIX ABUraTeNen
CrniocoObl M3MEHEHUs BHYTPEHHEH dSHEpruu
3 |Pa3zmen 4. Nzydenne 3axona Oma it yyacTKa Henu
OcHoBBI W3yuenne TEMIOBOro ACHCTBHS MIEKTPUYECKOTO TOKA
3jeKkTpoanHaMuKku |V3ydeHue CBOWCTB MOCTOSHHOT'O MAarHUTA . V. JIp
W3yuenne sBICHNUS IIEKTPOMArHUTHOW HHAYKIIHN T
DJeKTpOMarHuTHas IIKaJa
M3yueHue cBOMCTB AJIEKTPOMAarHUTHBIX BOJIH
4 |Paznmen 5. Uzydenue crpoeHus HOTOIIEMEHTOB
Crpoenue atoma u |M3ydenne narepdepeHnn n Anppaknun cBeTa np, v, JIP
KBaHTOBasi pU3HKa
5 |Pa3pgeu 6. Nzydenue 3Be3HBIX KapT BeeneHHoi
IBoJIous IIP, ¥V, JIP
Bceaennoit
2.44 Copepxanue camocrosiTebHOl padorsl (IlpumepHas TemaTHKa
pedepaToB)
Ilo ¢usuke

1. Metponorus B mpodeccuun

2 ®usuka B npodeccun (3HaueHUe GU3MKU IPU OCBOSHUU PO ECCHN)
3. Iorpemnocty u3MepeHuit

4. CKOpOCTH B MIPUPOJIEC U TEXHHUKE.

5. N'anmuneo 'anunelt — ocHOBAaTENb TOYHOI'O €CTECTBO3ZHAHMS

6. 3Hauenue oTKpbITUH [ 'anunes

7. Ucaak HploToH — co3aaTelnb KIacCHYeCKON (PU3NKH

8. Cuiibl B IpUPO/IE U TEXHUKE

9.YnbTpa3ByK U €ro UCTOIH30BAaHUE B MEIUIINHE M TEXHHUKE
10.PannoakTUBHBIE M3TYYEHUS U UX BO3/AEMCTBHE HA )KUBBIE OPTAaHU3MBI

2.4.5 IlepeyeHb y4yeOHO-METOAUYECKOr0 O0ecleYeHHUsi IJsl CaMOCTOSTeJbHOM

padoThI 00Yy4aAKOIIMXCH N0 JUCHUIINHE

CamocrosiTenpHass paboTa ydamnmxcsi sBIsSeTCS BakHeimed (opmoil yueOHo-

BOCIIUTATCJIBHOIO IIpoIecca.

OcHOBHasi 1IeNlb CaMOCTOSITENIBHOM paOOThl MPH HW3YYCHUU AUCUUIUIMHBI —
3aKpENUTh TCOPETUYECKUE 3HAHMS, IIOJYyYEHHBIE B XOJ JICKIMOHHBIX 3aHATHM, a TaKkKe
chopMHUpPOBaTh MPAKTUUIECKHE HABBIKHU IMOATOTOBKU B O0JIACTH €CTECTBO3ZHAHMSI.

CamocrositenbHas paboTa ydallMxcs B IPOLECCE OCBOCHMS JTUCIUILIAHBI

BKJIFOYACT:
- U3YUCHHC OCHOBHOM U JOIOJIHUTECIbHOMU JIUTCPATYPBHI 110 IIPCAMCETY,
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- u3y4YeHHe (KOHCIEKTHUPOBAaHUE) BOIPOCOB,

HN3Y4YCHHU,

BBI3BIBAIOIMINX 3aTPYAHCHUA IIPpH HX

- paboTy € AJIEKTPOHHBIMH YY€OHBIMHU pECypcaMu;

- I3y4ECHHUE MATEPHUAIIOB IIEPUOANYECKOMN NIeYaTH, UHTEPHET PECYPCOB;
- IOATOTOBKY K TECTUPOBAHUIO;

- HOJTOTOBKY K MPAKTHYECKUM U TaOOPAaTOPHBIM 3aHATHUSIM;

- IPOBEJICHUE ONBITOB, SKCIIEPUMEHTOB;

- BBIIIOJIHEHUE JOMAIIHUX 3aJaHUM.

HaunmenoBanue
pa3aeiia, TeMbl

Ilepeyens yueOHO-MeTOAMYECKOTO O0ecnedeHHs] TUCIUIINHBI 10 BHINOJTHEHHUIO
€caMoCTOSATeIbHON padoThI

KacpsinoB, B.A. ®usuka. YraoyoneHHbIi ypoBeHb. 10 ki1.: yaeOHuK. — M.: [Ipoda, 2016.-447c.
Tpoghumosa, T. M. PykoBOICTBO K peIICHHUIO 3a1a4 1o (hu3nKe [ DIeKTPOHHBIA pecypc]:

MexaHuka yuebHoe nocobue s CI1O / T. U. Tpodumosa. — 3-e u3a., ucnp. u gor. — M.:
Wznarenscreo FOpaiit, 2017. — 265 c. - URL.: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45E-OFF2ACI9E3ATA
Kacesnos, B.A. ®usuka. YrioyoneHusiil ypoBenb. 10 ki.: yaeonuk. — M.: [Ipoda, 2016.-447c¢.

MonmnexymsipHast  |Tpoghumosa, T. M. PyKOBOACTBO K pemIeHHIO 3a1a4 1o (pu3nKe [ DIEKTPOHHBINA pecypce]:
¢usnka u yuebHOe mocoowue g CIIO / T. U. Tpopumosa. — 3-¢ u3., ucmp. u gorn. — M.:
tepmoauHamuka |M3marensctso FOpaiir, 2017. — 265 c. - URL: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45E-OFF2ACI9E3ATA
KacbstoB, B.A. ®dusuka. Yriryonennsiii yposens. 10 kir.: yaeonuk. — M.: Jlpoda, 2016.-447c.
KacesinoB, B.A. ®usuka. YriuyoneHubsiil ypoBenb. 11 ki.: yaeonuk. — M.: JIpoda 2015.- 463c.
DeKTpOIHAMHKA Tpogpumosa, T. H. PykoBOACTBO K PELICHUIO 33134 10 (QHU3HKe [ DIEKTPOHHBIN pecypc]:

yuebHOoe mocooue g CI1O / T. U. Tpodumosa. — 3-¢ u3n., ucmp. u gorn. — M.:
Wsznarenscrso KOpaiit, 2017. — 265 ¢. - URL.: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-BA5SE-OFF2AC9E3ATA

Crpoenue aToma 1
KBaHTOBast (hpU3UKa

KacesinoB, B.A. ®usuka. YrioyonenHusiit ypoBenb. 11 ki1.: yueOnuk. — M.: Ipoda 2015.- 463c.
Tpoghumosa, T. M. PyKOBOACTBO K PEIICHUIO 3a1a4 10 (U3uKe [ DISKTPOHHBINA pecype]:
yuebHoe nocobue st CI1O / T. U. Tpodumosa. — 3-e m31., ucnp. u gor. — M.:
Usparenscteo FOpaiit, 2017. — 265 c. - URL: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B4A5E-OFF2AC9E3ATA

KacesHoB, B.A. ®usuka. YrmyoneHHbIi ypoBeHb. 11 xin.: yaeoHuk. — M.: Ipoda 2015.- 463c.
Tpoghumosa, T. M. PykoBOICTBO K pelIeHUIO 3a1a4 1o (hu3uke [DIeKTPOHHBIH pecypc]:

E::;:;:g;l yuebHoe nocobue st CI1O / T. U. Tpodumosa. — 3-e uzf., ucnp. u gorn. — M.:
W3parensctBo FOpaiit, 2017. — 265 c. - URL: https://www.biblio-online.ru/book/65C1CD78-
22C0-4A48-B45E-OFF2ACOE3ATA

KpOMC NEPCUNCIICHHBIX HCTOYHHUKOB y‘IaIJ_[I/II‘/’ICH MOXCET BOCIIOJIBb30BAaTHCA

ITIONCKOBBIMHU CUCTEMAaMH CCTU I/IHTepHeT 10 TEME CaMOCTOSITCIbHOM pa6OTBI.

JLiist

OCBOCHUA

JUCHHUITIIMHBI n CaMOCTOATCIBHOI'O BBIITOJIHCHU A

IpEelyCMOTPEHHBIX y4eOHOM MporpaMMoil Kypca 3aJaHui MOXKET ObITh HCIOJIB30BAHO
cienyromniee yaeOHO-METOMIECKOe 0OecTieueHHe:
-METO/INYECKHE PEKOMEHIAIMH K BBIIIOJIHEHHUIO Ja00paTOPHBIX paldoT;
-METOMYECKIE PEKOMEHIAIINH K CaMOCTOSITEIbHOI padorTe.

Hauanom opranusanuu o060 caMOCTOATENbHOM padOThI TOIKHO OBITh IPUBUTHE
HABbIKOB U YMEHMI rpaMOTHON paboThI ¢ yueOHON U HAyYHOH JIUTEpaTypoi. ToT
IpoIleCcC, B IEPBYIO OUEPE/Ib, CBSI3aH C HAXOXKIEHUEM HEOOXOIUMOM /ISl YCIIEITHOTO
OBJIQJICHUS] y4EOHBIM MaTepUajioM JUTEPATypoil. Yyamuiics JOHKEH YMETb
MOJIb30BaThCs (POHTAMH OMOTMOTEK M CIIPaBOYHO-OMOIMOrpaduuecKUMH N3TaHUSIMH.
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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

Jis  m3ydeHHWs eCTeCTBO3HAHHSI IPEeIyCMaTPUBACTCS WCIOJIB30BAHHE B Y4eOHOM
Ipoliecce aKTUBHBIX M HMHTEPAKTHBHBIX (DOpPM IMPOBEICHHS AyIUTOPHBIX M BHEAYIUTOPHBIX
3aHATHH C 1eNbI0 (OPMUPOBAHUS U Pa3BUTHS NMPO(HECCHOHATBHBIX HABBIKOB 00 yJaFOIIIXCSL.

B mnpomecce oOydeHuss HpUMEHSIOTCS 00pa3oBaTeibHbIE TEXHOJOTHH JMYHOCTHO-
NeSTENbHOCTHOTO, pPa3BUBAIOLIET0 M MpobiemMHoro oOydeHus. OOs3ateneH JabopaTOpHBIN
[IPAKTUKYM I10 pa3jenaM JUCLUIUINHEL.
B yueOGHOM mpomecce Hapsmy C TPaAWIUOHHBIMH O0Opa30BaTENbHBIMU TEXHOJIOTHSIMHU
HUCTIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTUPOBAHUC, TCMATHUYCCKUC TMPE3CHTAIWU, WHTCPAKTUBHBLIC
TEXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTHHU NPHU NPOBEACHUH JEKIM T

Buasl npuMeHsieMbIX 00pa3oBaTebHBIX Ko
Ne Tema AL TP Pt
TeXHOJIOT Hii yac
1 MexaHuka ITpobnemHoOE nM310XK€EHNE 6
2 MomnekynsipHast pusuka. TepMoquHaMuKka [TpobaemMHOE U3I0KEHUE 6
AynuoBu3yalibHasl TEXHOJIOTHS, IIPOOIEMHOE
3 OCHOBEI 3JIEKTPOTUHAMUKA 8
M3JI0XKECHHE
4 CrpoeHne aTomMa ¥ KBaHTOBas (pu3MKa IpobneMHoE U3NI0XKEHNE 4
5 Oomtonns BeeneHHoi [IpoGmeMHOE M3II0KEHHE 4
3.2.00pa3oBaTe/1bHbIC TEXHOJOTHH NPH NPOBEACHUU NPAKTHYECKUX 3aAHATHI
(1abopaTopHbIX padoT)
Ne Tema 3aHATHS Buabl npuMensieMbIx 00pa3oBaTeIbHbBIX Kou.
TEXHOJOT Uil gac
1 |PaOota c rpadukaMu ABHKCHUS. Kpyraslii cTos1 10 TEOpETHUECKUM 2
BompocaM. PerieHune 3a1a4 Kelic-MeToI0M
2 | VzyueHme ABYKEHUS Tela MO JEHCTBUEM JIMCKycCHs TT0 TEOPETHYECKUM BOTIPOCAM. 2*
TTOCTOSIHHOM CHJIBI. Beimonenue mabopatopHoit paboThI
3 | U3ydueHue 3aKkOHA COXpAaHEHUS HUMITYIbCa JIMCKyCCHs TT0 TEOPETHYESCKUM BOTIPOCAM. 2*
BeinosHeHue 1adb0paTopHOi paboThI
4 | V3ydeHue 3aBUCUMOCTH IIepHoJia KosiebaHui Jluckyccust 1o TEOPETHIECKUM BOTIPOCAM. 2
HUTSHOTO MasATHUKA OT JUTHHBI HUTH. Brimonraenne nabopatopHoii paboThI
5 N3yduenue Gpu3nyecKux CBOWCTB TBEPIBIX TEI, Juckyccus 1o TEOPETUYECKHUM BOIIPOCaM. 2
KHUJIKOCTEH, Ta30B. Pemrenue 3a1au MajIbIMK TpyNIamMu
6 | CpaBHEHHE KOJIMYECTBA TETUIOTHI IPH JIMCKyCCHSI TT0 TEOPETHIESCKUM BOTIPOCAM. 2
TeII000MeHe. BeinosHenue 1abopaTopHoit paboThI
7 | M3MepeHHe BIXHOCTH BO3/yXa. Jluckyccust 1o TeOpeTHYECKUM BOTIPOCaM. 2
BrimostHeHue 1abopaTopHON paboThI
8 W3ydyeHne Mozeneil TeIIOBbIX IBUraTEIIEH. Kpyraslii cTOJI 10 TEOPEeTHIECKUM BOIIpOCcCaM 1*
Pemenne 3ama4 MabIMu TpyITIIAMHA
9 CriocoObl 3MEHEHHS BHYTPEHHEH dSHEPTUH JIuckyccust Mo TEOPETHIESCKUM BOIIPOCAM. 1
Beimonenue 1abopaTopHOit paboThI
10 | Uzyuenue 3akona Oma aiIst y9acTKa IeTu. Jlickyccust 1o TEOPETHIECKUM BOTIPOCAM. 2

BeinosHeHue 1adbopaTopHOi paboThI
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11 | UzyyeHue TemaoBOro AEHCTBUS AIEKTPHUECKOTO Jluckyccust 1o TEOPETHYECKUM BOTIPOCAM. 2
TOKa. BrimostHeHne 1abopaTopHON paboThI
12 | U3y4yeHue CBOWCTB MOCTOSTHHBIX MAarHUTOB Juckyccust 1o TEOPETUYECKUM BOIIPOCAM. 2%
Brimonrenne nabopatopHoii paboThI
13 | M3y4eHue sBIECHUS SIEKTPOMArHUTHOW HHIYKIMH | JJUCKYCCHS ITO TEOPETHYECKUM BOIIPOCAM. 2
Beimonenue mabopaTopHoi paboThI
14 | DnekTpoMarHWTHas MIKaja Kpyrisrii cTos 1o TeopeTHIecKuM BOIIpocam 2
Pemenue 3anau MajnbIMu rpynnamMmu
15 | U3y4yeHue CBOWMCTB JIEKTPOMAarHUTHBIX BOJIH Kpyrisiii cTOJI 0 TEOPETHYECKUM BOIIpOCaM 2
Pemenue 3a1a4 MagbIMU TPYNIIaMA
16 |Uzyyenue crpoeHue HOTOAIEMEHTOB Kpyrsiii cToJ 110 TEOpeTHIEeCKUM BOIIpocam 2
Pemenne 3a1a4 MaJIbIMK TPyNIIaMA
17 |U3y4yenue naTEepPEepeHINN U AU(YPAKIUA CBETA. Urposoe 3ansiaTne Ha Mogensax. Pemenue 2*
3ajad
18 |U3yueHue 3Be3qHBIX KapT BeeneHHOM Kpyraslit cToJ1 10 TEOpETHUECKUM BOIIPOCaM 1*
Pemrenue 3aau MajbIMK TPyNIamMu
Hroro mo xypcy 33
B TOM YHCJIe HHTepaKTUBHOE 00yuyeHue® |  10*
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4 YCJOBUS PEAJIM3AIIMN TPOT'PAMMBI YUYEBHOM JUCIIUILIVHBI

4.1 MaTtepuaJjbHO-TeXHHYeCKas 0a3a, He00X0AMMAas JJIsl OCYIEeCTBJICHUS
00pa30BaTEJLHOIO MPOLECCA MO IMCUUILIHHE

Peanuzanus yueOHoi nucuuniauibel Ousuka TpedyeT HaIM4Yusl yueOHOro KabuHeTa
JUIS  TPOBEACHHUA TEOPETHUYECKUX U MPAKTHUECKUX 3aHATHUH U J1abopaTopuio
COOTBETCTBYIOIIETO MPOuIIs.

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-MeToIMYECKOE 00ecieyeHue:

PaGouas yaebHast mporpamma

@DOH/T OLIEHOYHBIX CPEJICTB

Y4eOHUKHU

Mertonuyeckue pazpaboTKu K 3aHITHIM

JnnakTuueckuid pa3aaTOuHbIN MaTepran

Kaprouku-3aianusi, TeCTOBbIC 3aJaHUS

JleMoHCTpaIoHHbIe MaTepraIbl (MyJIbTUMEANIHBIE TPE3EHTAINN, BUACOPUITEMBI)
Kommuiekt yueOHO-HarIAIHBIX TOCOOUH O PU3UKE

Komriext mpuGopoB 11 1eMOHCTPAIIUU OTIBITOB

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

MesxtyHapoaHasi cucTeMa U3MEPEHUs eIUHUIT

Kom1uiekT 351eKTpOHHBIX TocoOuit

Tabnuisl o GpuszuKe

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 cBo60aHOM q0CTYIIE)

8. Mozilla Firefox (nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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http://www.openoffice.org/license.html
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https://freecommander.com/ru/лицензия/
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5. HEPEYEHb OCHOBHBIX U AOINIOJIHUTEJbHBbBIX
NHOOPMAIMOHHBIX HCTOYHUKOB, HEOBXOAUMBbIX JJIsA
OCBOEHUA INCIMITJIMHBI

5.1 OcHoBHas JuTEpaTypa

1. KacpsanoB, B.A. ®usnka. Yriyonenusiit ypoBensb. 10 ki1.: yueonuk. — M.: Ilpoda,
2016.-447c.

2. Kacpsnos, B.A. ®usnka. Yriyonennsiii ypoBens. 11 ki.: yuebnuk. — M.: [lpoda
2015.- 463c.

3. Tpodumona, T. U. PykoBoacTBO K pelieHuto 3aa4 1o Gu3uke [ DIeKTPOHHBIN
pecypc]: yuebnoe nocodbue nis CI1O / T. U. Tpodpumoa. — 3-e uza., ucnp. u 101, —
M.: U3narenbctBo HOpaiit, 2017. — 265 c. - URL: https://www.biblio-
online.ru/book/65C1CD78-22C0-4A48-B45E-O0FF2ACI9E3ATA

4. I'opnau, B. B. ®usuka [OnekTpoHHbIH pecypc]: yuedHoe nocobue st CI1O / B.
B. I'opnau. — 2-e uzn., ucnp. u non. — M.: U3parensctBo IOpaiit, 2017. — 175 ¢. -
URL: https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5
5. I'opnay, B. B. ®usuka. CamocrositenbHas pabora cTyAeHTa [DIEKTPOHHBIN
pecypc]: yuebHoe nocobue st CITO / B. B. T'opnau, H. A. iBanoB, M. B. [lnactununa.
— 2-¢ m3a., ucnp. u gon. — M.: M3parensctBo Opaiit, 2017. — 168 c¢. - URL:
https://www.biblio-online.ru/book/DB31CB42-D3A6-4555-9807-36532DC15AC9

5.2 JlonoiHUTeEIbHASI JIMTEPATypa

1. Yakak,A.A. ®uszuka aisa 10-11 kiaccoB yHUBEpCUTETCKON (HHU3UKO-
MaTEeMaTHIECKOM MIKOJIBI [ DIEKTPOHHBIN pecypc]: ydebHoe mocodue / A.A. Yakak,

H.A. Manakos, B.JI. bepaunckuii. - OpenOypr: OpeHOyprckuii rocy1apCTBeHHBIN
yauBepcurer, 2013. - 329 c. - URL:
http://biblioclub.ru/index.php?page=book_view red&book id=260738

2. Yakak,A.A. ®usuka i 11 kinacca yHMBEpCUTETCKON (PU3MKO-MaTEeMaTHYECKON
HIKOJIBI [ DIIEKTPOHHBIN pecypc]: yueOHoe mocobue / A.A. Yakak, H.A. Manakos,

B.JI. bepaunckuii. - OpenOypr: OpeHOyprckuii rocyapcTBEHHbIM yHUBepcuTeT, 2013. -
318 c. - URL: http://biblioclub.ru/index.php?page=book_view_red&book id=260739

3. I'opsiues,b. B. O6mas ¢usuka. Onruka. [Ipaktuueckue 3aHITHS [ DIESKTPOHHBIH
pecypc]: yuebnoe nocodue nis CI1O / b. B. IN'opsiues, C. b. Moruwnpaunkuii. — M.:
WznatensctBo KOpaiit, 2016. — 91 c. - URL.: https://www.biblio-
online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BCOB8E#page/1

4, Kanamnukos, H. [1. ®uzuka. ['paduueckue MeToapl pemieHus 3a1a4y
[DnexTponHbIii pecypc]: yueOHoe nmocodue nist CI1O / H. I1. Kanamuaukos, B. .
Kommkun. — 2-e uzn., ucrp. u gon. — M.: U3narensctBo IOpaiit, 2017. — 250 c. - URL:
https://www.biblio-online.ru/viewer/441419C9-0692-482A-AAT74-
4092DFB46930#page/1

5. Kanamuukos, H. I1. ®uzuka B 2 4. Yacts 1 [DnekTpoHHBIN pecypc]: yueOHUK U
npaktukym st CIT1O / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ u3., UCIIp. U AOI. —
M.: U3npatensctBo FOpaiit, 2017. — 313 ¢. - URL: https://www.biblio-
online.ru/viewer/93EABI9FB-FD8F-446C-9C6F-DA322A473747#page/1

6. Kanamnaukos, H. [1. ®u3uka B 2 4. Yact 2 [DneKTpOHHBIN pecypc]: y4eOHUK U
npaktukym st CI1O / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ U311, UCIIP. U JIOM. —
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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/6005B8F0-D5D0-4972-866B-9195E22116E5
https://www.biblio-online.ru/book/DB31CB42-D3A6-4555-9807-36532DC15AC9
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
https://www.biblio-online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BC0B8E#page/1
https://www.biblio-online.ru/viewer/441419C9-0692-482A-AA74-4092DFB46930#page/1
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

M.: U3narensctBo HOpaiit, 2017. — 293 c. - URL: https://www.biblio-
online.ru/viewer/AFE32CB2-51F2-4F5A-8D0OF-D03E9161399E#page/1

7. ['opnau. B. B. ®uszuka [OnekTpoHHbIH pecypc]: yuedHoe nocobue st CI1O / B.
B. Tl'opnau. — 2-e u3z., uctp. u gon. — M.: U3narensctBo KOpaiit, 2017. — 175 c. -
URL: https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

8. Poaunonos,B. H. ®usuka [DnekTponHbIi pecypc]: yuedHoe nocodue mist CITO / B.
H. PognonoB. — 2-e u3a., ucnp. u gon. — M.: U3narensctBo KOpaiit, 2016. — 295 c. -
URL.: https://www.biblio-online.ru/viewer/BED898B7-5325-41D0-9524-
D40F090B07CD#page/1

Q. Ocenenuuk,, 0. C. ®uzuka. MonynbHbIN Kypce [ DIEKTpOHHBIHN pecypce]: yueOHoe
nocooue st CI1O / 1O. C. Ocenemuuk, I1. . Camoiinenko, T. H. Tounmmaa. — M.:
NznatensctBo KOpaiit, 2016. — 526 c. - URL: https://www.biblio-
online.ru/viewer/42F1B9E2-26EF-4C90-B595-3668F62893B5#page/1

10. ®wusuka. CnoBapb-cripaBoyHUK B 2 4. YacTh 1 [DnexTpoHHBIH pecypc]:
crpaBounuk 1151 CIIO / E. C. Ilnarynos, B. A. Camonetos, C. E. bypasoii, C. C.
[Ipomrkun. — 2-¢ u3n., crep. — M.: U3garensctBo FOpaiit, 2016. — 380 c. - URL:
https://www.biblio-online.ru/viewer/97B5E856-CESE-46A8-9174-
BBEEADEE3495#page/1

11.  ®wusuka. CnoBapb-cripaBoYHUK B 2 4. YacTh 2 [DneKTpOoHHBIH pecypc]:
cnpaBounuk s CIIO / E. C. Ilnarynos, B. A. Camonetos, C. E. bypasoii, C. C.
[Ipomkun. — 2-¢ u31., crep. — M.: U3natenscTBo FOpaiit, 2016. — 396 c. - URL:
https://www.biblio-online.ru/viewer/64C73E34-34A9-4F11-A707-
2966E65C7D62#page/1

12.  Aiizennon, A. E. ®uzuka [ DneKTpoHHBIN pecypc]: y4eOHUK B MPAKTUKYM IS
CIIO / A. E. Aiizennion. — M. : M3garensctBo FOpaiit, 2017. — 335 ¢. - URL:
https://www.biblio-online.ru/viewer/4AAAA4EF6-39B5-4C3C-B770-
9CCAL1FDE1A95#page/l

13. KpaBuenko, H. 1O. ®usnka [DnekTpoHHBIN pecypc]: y4eOHUK U MPAKTUKYM IS
CIIO / H. 1O. KpaBuenko. — M.: U3parensctBo FOpaiit, 2017. — 300 c. -
URL:https://www.biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-
F3F55FF62666#page/1

5.3  Ilepuoamyeckue U3IaHUA
1. Hayka Ky6anu

2. Cpennee mpodeccroHaibHOe 00pa3oBaHUE

3. N3BecTus Beicnx yueOHbIX 3aBeeHnil. CeBepo-KaBkaszckuil pernos. Cepusi:
EcrectBennnie Hayku - URL: http://elibrary.ru/title_about.asp?id=7362

4. IlpukiagHasi MexaHMKA U TexHU4YecKas pusuka. - URL:

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

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

6. dusuka. [Teproe centsiops.- URL: http://elibrary.ru/title_about.asp?id=29019
7. [Mpuxnaguas pusuka.- URL: http://elibrary.ru/title_about.asp?id=9002

8. dusuueckoe obpazoBanue B By3zax.- URL:
http://elibrary.ru/title_about.asp?id=9220
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https://www.biblio-online.ru/viewer/AFE32CB2-51F2-4F5A-8D0F-D03E9161399E#page/1
https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-9195E22116E5#page/1
https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-9195E22116E5#page/1
https://www.biblio-online.ru/viewer/BED898B7-5325-41D0-9524-D40F090B07CD#page/1
https://www.biblio-online.ru/viewer/BED898B7-5325-41D0-9524-D40F090B07CD#page/1
https://www.biblio-online.ru/viewer/42F1B9E2-26EF-4C90-B595-3668F62893B5#page/1
https://www.biblio-online.ru/viewer/42F1B9E2-26EF-4C90-B595-3668F62893B5#page/1
https://www.biblio-online.ru/viewer/97B5E856-CE5E-46A8-9174-BBEEADEE3495#page/1
https://www.biblio-online.ru/viewer/97B5E856-CE5E-46A8-9174-BBEEADEE3495#page/1
https://www.biblio-online.ru/viewer/64C73E34-34A9-4F11-A707-2966E65C7D62#page/1
https://www.biblio-online.ru/viewer/64C73E34-34A9-4F11-A707-2966E65C7D62#page/1
https://www.biblio-online.ru/viewer/4AAA4EF6-39B5-4C3C-B770-9CCA1FDE1A95#page/1
https://www.biblio-online.ru/viewer/4AAA4EF6-39B5-4C3C-B770-9CCA1FDE1A95#page/1
https://www.biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-F3F55FF62666#page/1
https://www.biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-F3F55FF62666#page/1
http://elibrary.ru/title_about.asp?id=7362
http://e.lanbook.com/journal/element.php?pl10_id=2166
http://dlib.eastview.com/browse/publication/587
http://elibrary.ru/title_about.asp?id=29019
http://elibrary.ru/title_about.asp?id=9002
http://elibrary.ru/title_about.asp?id=9220

5.4. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIHOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX /IVISl OCBOECHUS I CUMILINHBI

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. DnekrponHas 6ubmmoteka «M3natenbckoro noma «I peOEHHUKOBY -
URL:www.grebennikon.ru

6. Hayunas snexktponnas 6ubnunoreka (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 ouoaunoreka. — 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 METOIUYECKHUE YKA3ZAHUS OBYYAIOIIMMCS IO OCBOEHUIO
JUCLMILIVHBI

OOyuaromuecss s TOJHOLEHHOTO OCBOEHHUS Y4eOHOro Kypca JIOJKHBI
COCTaBJISATh KOHCHEKTHl KaK IPH MPOCIYIIUBAHUH €T0 TEOPETHYECKOW (JIEKIIMOHHON)
YacTH, TaK M MpPU TMOATOTOBKE K MPAKTUUYECKUM 3aHATUSAM. JKenarenbHO, 4YTOOBI
KOHCIIEKTBI JIEKIMH M CEMHHApOB 3allMCHIBAINCH B JIOTMYECKOW IOCIIENI0BATEIbHOCTH
U3YYEHHUs Kypca U COIEpXkKaluCh B OIHON TeTpaau. DTo obecrneyuT Oojee MOIHYIO
MOATOTOBKY, KaK K TEKYIIUM y4€OHBIM 3aHITUSAM, TaK H CECCHOHHOMY KOHTPOJIIO 3HAHU.

CamocrositenbHast ~ pabota  siBiseTcs — BakHedmed — ¢gopmoil  yueOHO-
MO3HaBaTeNIbHOrO nporecca. Llenap 3aganuil 11 caMoCTOSATENbHOM pabOThl — 3aKPENUTh
U pacIIUpUTh 3HAHMs, YMEHHs, HaBBIKM, NPUOOpPETEHHBIE B pe3yJbTaTe H3y4eHUs
JTUCUUIUIMHBI; OBIAJETh YMEHHEM HCIIOJIb30BATh MOJTYYEHHbIE 3HAHUS B MPAKTHUECKOU
paboTe; MoNy4uTh NEPBUUYHBIE HABBIKA POPECCHOHATBHON eI TEILHOCTH.

Hauanom opranuzanuu a000i caMOCTOSITENbHON paboThl 1OJKHO ObITh MPUBUTHE
HAaBBIKOB U YMEHHUU TPaMOTHOM paboThl ¢ y4eOHOM M HaydHOW JMTEpaTypol. IToT
IpoLIECC, B MEPBYIO OYEpPEdb, CBS3aH C HAXOXKJAECHHEM HEOOXOOUMOMN sl YCIEUIHOIO
OBJIAZICHUS] Y4€OHbIM MaTepUalioM JIUTEPaTypod. Yyaluiicss JOHKEH H3YyYUTh CIHUCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M JKOHOMMYECKON JIMTEPATYPHI, PEKOMEHIYEMBIN I10
y4eOHOW JUCUMIUIMHE; YMEThb I0JIb30BaTbcd (QoHIaMu OMOIMOTEK M CIPAaBOYHO-
OoubmuorpaduueCKUMH U3aHUSIMH.

3amaHus s CaMOCTOSITENbHOW pabOThl BBIMOJHSIOTCA B MHUCbMEHHOM BHJIE BO
BHEayJIUTOpHOEe Bpems. PaboTa MomKHA HOCUTH TBOPYECKHI XapakTep, MPU €€ OLEHKE
npenojaBaTesib B MEPBYID Ouepe/lb OLEHHMBAeT OOOCHOBAHHOCTh W OPUTMHAIBHOCTH
BBIBOJIOB. B mmchMeHHOW paboTe 1O Teme 3aJaHusl Y4Yalluics JOJDKEH TOJTHO |
BCECTOPOHHE pPAacCMOTPETh BCE AaCHEKTbl TEMbI, YETKO Cc(OpMyIHpOBaTh U
apryMEHTHpPOBaTh CBOKO IMO3MIMIO IO HMCCIEAYyEMbIM BompocaMm. BbiOOp KOHKpETHOro
3aJaHusl  JUI1  CaMOCTOSITEIbHOM  paboOThl  MPOBOAMUT  IpenojaBaTellb, BEIYLIHH
NPAKTUYECKUE 3aHIATHS B COOTBETCTBUM C TIEPEYHEM, VYKa3aHHbBIM B IUIAHAX
IPAKTUYECKUX 3aHATUI.

Obwue npasuna 6blnOAHEHUS NUCLMEHHBIX pabom

Ha mepBoM 3aHSATMHM CTYIEHTBHl JOJDKHBI OBITh TNPOUH(OPMHUPOBAHBI O
HEOOXOJUMOCTH COOJIIOJIEHUS HOPM aKaJeMHUYEeCKON 3THKM M aBTOPCKHUX MpaB B XOJe
oOyuenwus. B yactHoCTH, IPEAOCTABISIOTCS CBEICHUS:

— obmast uHpopManus 06 aBTOPCKUX MpaBax;

- IIPaBWJIa LUTUPOBAHHS;

- npaBuiia OPOPMIIEHHSI CChUIOK;

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

Heponyctumo BKiIIOYaTh B CBOIO pabOTy BBLACP)KKH U3 padOT APYTrUX aBTOPOB Oe3
yKa3aHUs Ha 3TO, NEPEeCKa3blBaTh YY)yl padoTy OJU3KO K TEKCTy 0€3 OTCHUIKM K HEM,
UCIIONIb30BATh UY)XKHE MHaeu O0e3 YyKa3aHus IEPBOMCTOYHMKOB (3TO KacaeTcsi |
uHpopmanuy, HaiineHHo B HHrepHere). Bce caydyam miaruara JOJKHBI  OBITH
UCKJTFOUEHBI.

Crucok UCHOJB30BAHHOM JIMTEPATYpbl JOJDKEH BKIIOYATh BCE HMCTOYHHUKHU
uH(pOpMallUM, HM3YYE€HHbIE M MPOpabOTaHHBIE CTYJEHTOM B IPOLIECCE BBIMOTHEHUS
paboTel, W mJomkeH ObITh cocTaBieH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpaduueckas ccpuika. OOume TpeOOBaHMS U TPaBUIIaY.
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Tpebosanus k nanucanuio peghepama

Pedepar mo nmaHHOMYy Kypcy SBJS€TCS OJHUM €3 METOJIOB OpraHU3alluu
CaMOCTOSITEIbHON PaOOTBHI.

Tembl pedeparoB SBIAIOTCS JOMOJHUTEIBHBIM MAaTEPHAIOM JUJIi W3Y4YEHUS
JTAHHOHM TUCIUTUIMHBL Pedepat orieHuBaeTCst B OAMH Oalll B OIICHKE UTOTO dK3aMeHa

Pedepar pomkeHn OBbITh TOATOTOBJIEH COTJIACHO TeMeE, TMPEUIOKSHHON
npenojaBaTeneM. JlomyckaeTcsi caMOCTOSTENbHBIM BBIOOP TeMbI pedepaTa, HO TIO
COIJIACOBAHMIO C IPEINO0/IaBaTEIIEM.

Jlns Hanucanust pedepara CTYIEHT CaMOCTOSITENBHO TMOAOUPAET HCTOUYHUKHU
nH(popManK Mo BHIOPaHHOM TeMme (JiuTeparypa ydeOHasi, mepuoanyeckass u MHTepHer-
pecypchl)

O0nbem pedepata — He meHee 10 cTpanun popmata A 4.

Pedepar momkxeH uMeTh (TUTYIBHBIA JUCT, COACpPXKAHUE, TEKCT JIOJDKEH OBITh
pa30uT Ha pa3zelibl, COINIACHO COJIEPKaHMUI0, 3aKII0UEHNE, CIUCOK JIUTEpaTyphl HE MEHEE
5 UCTOYHUKOB)

O6cyxneHue TeM pedeparoB MPOBOAUTCS HA TEX MPAKTUYECKUX 3AHATHUIX, IO
KOTOPBIM OHHU PacHpeesieHbl. JTO SBISETCS 00s3aTeNnbHBIM TpeOoBaHueM. B cinyyae He
npelcTaBiIeHusT pedepara COIVIACHO YCTaHOBIEHHOMY rpaduky (6e3 yBakUTeIbHOU
MIPUYHHBI ), YIalTUicst 00s3aH MOATOTOBUTH HOBEIH pedepar.

Nudopmanus no pedepary He momkHa mpesbimiaTh 10 mMuHyT. BricTynmaromimii
JOJDKCH MMOATOTOBHUTH KPATKKE BBIBOJIBI ITO TeMe pedepara Jisi KOHCTICKTUPOBAHHUS.

Cnaua pedepaTa mpernoiaBaTero o0s3aTeabHa.

7.0HEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1 Ilacnopt ¢GoHIa OLIEHOYHBIX CPE/ICTB

Ne HauMeHoBaHHe OLIEHOYHOIO
KonTposnpyembie pa3ieiibl (TeMbl) 1M CHMIITHHBI
n/n cpeacTBa
Pedepar
1 Mexanunka bep

KontpospHas pabota

KonrponsHas paborta

2 MosnekynspHas pU3MKa U TEPMOJMHAMHKA N
YIp ¢ pMOZL YcTHBINH onpoc
VYceTHbli onpoc
3 DJIeKTPOIMHAMUKA
KonTponsHas pabora
TectupoBanue
4 Crpoenue aToMa ¥ KBaHTOBasI (PU3UKa
Pedepat
N VYceTHbli onpoc
5 Opomonus Beenennoit P
Pedepar

7.2 Kputepuu OlleHKH Pe3yJbTATOB 00y4eHUs

KonTponr u  oleHKka pe3yapTaTOB  OCBOCHUS  y4eOHOM  JAMCHMILTUHBI
OCYIIECTBJIIETCA MPENOJABaTE]IeM B IPOLIECCE IPOBEICHUS MPAKTUYECKUX padoT,
TECTUPOBaHUsA, COOECeIOBaHUs 1O pe3ysibTaTaM BBIIIOJHEHUS JIabOpaTOPHBIX paboT, a
TaK)K€ PEIICHUsS 3aJad, COCTaBJICHHs pabO4YuX TaOJHI] U TMOJATOTOBKH COOOIICHUN K
YPOKYy. 3HaHUsl CTYJEHTOB Ha NPAKTUYECKUX 3aHATUSAX OLEHUBAIOTCS OTMETKAMHU
COTJIMYHOY, «XOPOIIO», «yTOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEILHOY.

YcerHblil Oonpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pPacCCKa3, BKIIOYAOLINAN
TEOPETHUECKHE MaTepHasibl U MPUMEPHI UX MPUMEHEHUsS. Y IOBJIECTBOPUTEIbHAS OLICHKA
CTaBUTCSI, €CJIM CTYJICHT JIEMOHCTPUPYET HEMTYOOKHE TEOPETUUECKUE 3HAHUS, TTPOSIBISIET
cnabo cpOopMUPOBAHHBIE HABBIKM aHAIM3a SBJIEHUH W TPOIECCOB, HEIOCTATOYHOE
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yYMEHHUE JIeJaTh apryMEHTUPOBAHHBIC BBIBOJBI M MPHUBOIUTH MPUMEPHI, TTOKA3bIBACT HE
JOCTAaTOYHO  CBOOOJHOE  BJIAJ€HUE MOHOJOIMYECKOH peublo, TEePMUHOJIOTHEN,
JOTHYHOCTBIO W TIOCTIEIOBATEIFHOCTRIO M3JOKECHHSA, ACNAeT OMMOKU, KOTOPHIE MOXKET
UCTPABUTh TOJIBKO IPU KOPPEKILIUHU MPEIO1aBATEIIEM.

Pedepar. [Iponykt camocTosiTeIbHOM pabOThl CTYA€HTA, MPEACTABIAIOMUNA cOO0M
KpaTKoe H3JI0)KeHHE B NMHCbMEHHOM BHJE MOJYYEHHBIX PE3YJIbTaTOB TEOPETHUYECKOTO
aHajgu3a OMpeJeJeHHON Hay4YHol (yueOHO-UCCIeA0BaTeNbCKOM) TEMbl, TJ€ aBTOP
PacKphIBAaeT CyTh HCCIEAyeMON MpoOIeMbl, TPUBOAUT PA3IUYHbIE TOYKUA 3PEHUA, a
TaK)Ke COOCTBEHHbIE B3IVl Ha Hee. Pedepar oneHuBaeTcs MO KOJIMYECTBY
MPUBIICYCHHBIX HCTOYHHWKOB, TIyOMHE aHaim3a MpoOJIeMbl, KadecTBe OOOCHOBAaHUS
aBTOPCKOW MO3UIMH, INTyOUHE PACKPBITUS TEMbI. Y JOBJIETBOPUTEIbHAS OLEHKA CTABUTCS,
€CIIM TeMa OCBEIICHA JIUIIb YaCTUYHO, JONMYIICHBI (PaKTHYECKHe OMHNOKHN B COACPKAHUN
pedepata, WM HUMEIOTCA  CYIIECTBEHHbIE OTCTYIUIGHHS OT TpeOOBaHMH K
pedeprupoBaHuIO, MIIN HETIOHBIE OTBETHI HA TOTIOJHUTEIILHBIE BOMPOCHI.

Tecr. Cucrema CTaHIAPTU3UPOBAHHBIX 3a1aHUH, [IO3BOJIAIOIIAs
aBTOMAaTU3UPOBATh NPOLENYPY M3MEPEHHUs YPOBHsI 3HAHUNH U yMEHUH OOydarolerocs.
TecT oneHuBaeTcs MO KOJUYECTBY NPABUIIbHBIX OTBETOB (HEe MeHee 50%.).

IIpakTnueckas padora. [Ipaktuueckas pabota — 3T0 0COOBIM BUJ A€STENBHOCTU
oOyJaromierocs, 9TO TOJpa3yMeBaeT BHIMOJHEHUS pPA3HOIUTAHOBBIX 3aJaHMA, HE
CBSI3aHHBIX ¢ 00pabOTKON TeopeTHuecKoro Marepuana. Bo Bpems BBINOIHEHUS CTYEHTY
HE0OXOIMMO HCIIOJIb30BaTh paHee TOJyUeHHBIE TeOpeTHIecKie 3Hanus. [lonoxxurenpHas
OLIEHKA CTABUTCS, €CIIU BBIMIOJIHEHBI BCE 3a/1aHUS IPAKTUYECKOU pabOThI C 3aMEUaHUAMU;
CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYaHUSIMHU.

JlaGopaTopHnasi padorta. JlaGopaTtopHast pabota — 3T0 0COObII BUA JIEATEIHHOCTH
o0yyaronierocs, 4TO MOAPA3yMEBACT BBINOJHEHUS MPAKTUYECKHX Ppa3HOIMJIAHOBBIX
3aJaHUi, CBS3aHHBIX C TNPHUMEHEHHEM TEOPETHUECKOTO MaTephalia K KOHKPETHOMY
3ananuto. [lomoxxuTenpHas OLlEHKa CTaBUTCS, €CJIM BBIIOJIHEHBI 0OJIbIlasl YacTh 3aJJaHUM
1abopaTopHON pabOTHl ¢ 3aMEYaHWSIMH; CTYIEHT OTBETHUJ Ha YacTh KOHTPOJBHBIX
BOIIPOCOB C 3aMEUYaHUSIMHU.

Koutpoannas padora. KonTponpHas pabora — 3TO BHUI JESITEIBHOCTH
oOyyaromierocs, 4YTO MOJpa3yMeBaeT KOMIUIEKCHYIO MPOBEPKY TEOPETUUECKOrO
MaTepuala W yYMEHHE MPHUMCHATH IIOJNIyYeHHBbIC 3HAHWS TpU pEIICHUW 3ajad.
[TonoxxurenbHast OIEHKA CTaBUTCS, eciu BbIMONMHEHO 60% 3amaHuii KOHTPOJILHOU
paboTHI.

OrneHKa «OTJIIMYHO» BBICTABISIETCS, KOTJa OOydaromiuecsl MOKa3bIBaeT TIIyOOKoe
BCECTOpPOHHEE 3HAHME pa3jeia JUCIUIUIMHBL, O00SA3aTeNbHON M JONMOJHUTEIbHOU
JUTEPATypbl, apryMEHTHPOBAHO W JIOTHYECKH CTPOMHO H3JIaraeT MaTepuai, MOXKET
MPUMEHSATH 3HAHUS 7Sl aHAJIM3a KOHKPETHBIX CUTYaIlUH.

OneHka «XOpOIIO» CTABUTCS MpPH TBEPAbIX 3HAHUAX pasjena JAUCHUILUIMHBL,
00si3aTeNbHON  NUTEepaTypbl, 3HAKOMCTBE C  JIOTIOJIHUTENBHOM  JIUTEpaTypoH,
apryMEHTHPOBAaHHOM HM3JIOKEHUM MaTepualla, yMEHUU MPUMEHUTh 3HAHUS Ul aHajau3a
KOHKPETHBIX CHTYaIIHH.

O1eHKa «yIOBJIETBOPUTEIILHO» CTABUTCS, KOT/Ia CTYJICHT B OCHOBHOM 3HAET pa3/ied
JTVCIIMTIIIMHBI, MOXKET MPAKTUYECKU PUMEHUTH CBOY 3HAHMS.

O1ieHKa «HEYI0BJIETBOPUTEIILHO» CTABUTCS, KOT/Ia CTYJIEHT HE OCBOMJI OCHOBHOT'O
COZIEpKaHMsI TPeIMEeTa U C1a00 3HAET U3YUaeMBbIid pa3aes TUCITUTLINHBL.
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7.3 OueHo4YHbBIE CpeacTBa s MPOBeAeHUs TeKyLlel aTTecTAlUuU

Texkymuii KOHTPOJIb NPOBOAUTCA B (popme:
-UHAUBUIYAJIBHBIN YCTHBIN OIIPOC

-MUCHbMEHHBIH KOHTPOJIb
-T€CTUPOBAHME 110 TEOPETUUECKOMY MATEpUAITY
-pakTH4eckas (JTabopaTopHas) paboTa
-3amura pedepara
-3aIllMTa BHITIOJHEHHOTO 3a/IaHMSI,

® . JInunble IIpumepsbt
opma HpakTHyeckuii
R — 3nanus Ymenust ONbIT (BAATCHHE) KavecTBa OIIEHOYHBIX
CTyJeHTa CpeicTB
YeTHbli KoHnTtpons 3nanmit 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
IIOCTaBJICHHBIE
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
JIUTEPaTYPHBIX
HCTOYHHKOB
IIpaktnueckue | CMBICT NOHATUIL OnuceBath 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
DKCIIEPUMEHTAIIbH
BIX JAHHBIX.
YMenne
TIPUBOUTH
[IPUMEPBIL,
MOKa3bIBAIOILIKE,
4YTO: HAOJIFOAEHUS
M OKCIIEPUMEHT
SIBJISTFOTCSI OCHOBOI

HaOIMIO/ICHNS 1 JUIsI BBIIBUKCHUS
3KCIIEPUMEHT THIIOTE3 U TEOPUid,
SIBJISIFOTCSA MIO3BOJISTFOT
OCHOBOH JUIst IIPOBEPUTH
BBIIBIKCHHS HCTHHHOCTb
TUTIOTE3 U TEOPETUIECKIX
TeOpuil, BBIBOJIOB
TIO3BOJISTIOT
IIPOBEPUTH
HCTHHHOCTb
TEOPETUIECKUX
BBIBOJIOB
TectupoBanue | KoHTponb 3HaHMIH 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 ymenust | OneHka 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 3aJaHUA
1. IIpouecchl, KOTOPBIE XapaKTEPU3YIOTCS ONPEAEIEHHOM TOBTOPSIEMOCTBIO BO BpDEMEHHU

1. BoiHa

2. TiepeMellIeHue
3. KkoJiebaHus
4. umnynsc

2. Bennunnaa A B ypaBHeHHH S = ACOS(@t+¢,)

1. ammmryna

2. 4acrtora

3. mepemernieHue

4, LUKINYecKas 4acToTa

3. Benmmunna @ B ypaBHeHnn S = ACOS(@t+¢,)

1. ammmryna

2. YacToTa

3. mepeMernieHue

4. HUKINYECKas 4acToTa
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IIpumepHbIe BONPOCHI I KOHTPOJIA CAMOCTOSITE/IbHOM PadoThI

1 . Metponorus B npodeccun
2 ®usuka B mpodeccuu (3HaueHue GU3NKU IPU OCBOCHHUH NMPOQPECCHH )

3. IlorpemHocty u3mMepeHuin

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

9.Y.HBTpaSBy1( H €ro UCI0Jb30BaHUC B MCANIIHMHC N TCXHUKC

10.PagnoakTuBHBIE U3ITYyYEHUS U UX BO3JCUCTBUE HA )KUBBIE OPTaHU3MBbI

7.4. OleHOYHbBbIE CPECTB IJIs MPOBEACHUS MPOMEKYTOYHON aTTeCTAIUN

. JIngneble IIpumepsl
®opma MpakTHueckuii
aTTecTAINH 3Hanusn YMenus ONBIT (BAAIETD) KayecTBa OLICHOYHBIX
CTydeHTA cpeiacTs
HMuddepennn | Konrpons Ornenka ymeHuss | OueHka HaBBIKOB Orenka Bomnpocst
POBaHHBIN 3HaHMA 0a30BBIX | MOHMMATh JIOTHYECKOTO CIIOCOOHOCTH HpUIIATaloTCs
3auer MOJIOKEHHUH B CHELUATbHYIO COTIOCTABIICHUS U IpPaMOTHO U
obmactu TEPMHUHOJIOTHIO XapaKTepUCTUKH YEeTKO M3/1ararb
€CTECTBO3HAHHUS 00BEKTOB MaTepua
OueHKa yMeHHUs O11eHKa HaBBIKOB OreHka 3amaun
pemaTh TUIIOBBIE | JIOTHYECKOTO CIIOCOOHOCTH IpUIararTcs
3a7a4n B MBILJICHUS TIPA TPaMOTHO U
obnactu peleHny 3a1a4 B YETKO M3J1arath
npodeccHoHanbH | o0nacTu XOJ pemIeHHs
oif nesiTenbHOCTH | TpodeccnoHaNBbHOM | 3a1a4 B 00JacTH
JeATEILHOCTH npodeccroHanb
HOI1
JeSITeIbHOCTH U
apryMeHTHpOBa
Th PE3yJbTATHI

7.4.1 TlpuMepHble BONPOCHI AJSl NMPOBeJeHUs] NMPOMEKYTOYHON aTTecTALMHU
(mud. 3a4ger)
1. Mexanunueckoe aBuxeHre. MarepuanbHas Touka. Teno orcyera.
2. Tpaexropus. I[1yts. [lepemenienne. CKOpocTb.
3. PaBHOyCKOpeHHOE TpsIMONMHEHHOE JIBMKEHHE. YCKOpeHue. PaBHO3amensieHHOE
IPSIMOJIMHEMHOE JIBU)KCHUE.

&

JKMBBIC OPraHHU3MBlI.

CBoOosiHOE TIazieHue Tesl. Y CKOpeHUe CBOOOHOTO NajieHus. BiausHue yckopenuii Ha

PaBHOMEpHOE NBUXKEHUE TIO OKPYKHOCTH U €ro XapakTepuctuku. [lepuon.

©ooN O

YrioBas cKOpoCTh. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.
OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIKEHUS. CIIOKEHUE CKOPOCTEH.
[Ipunuun naepunn. 3akonsl HproToHAa.

JIBr>keHue Tea noJi JeUCTBUEM HECKOJIBKHX CHII. CI0KEHUE BEKTOPOB.

10 Nmnynbe Tena. 3aMKHyTasi cucTeMa. 3aKOH COXPaHEHUS UMITYJbCA.
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11. BpoynoBsckoe amxenue. Audpdysusa. Auddys3us B xuBoil npupose.

12.Pa3meps! 1 Maccel MoJieKyl M aToMoB. [locrosinaas ABoranpo. VneansHslii ras.

13. TepmogmHamuveckue napameTpsl. JlaBienue ra3a. JlaBmenue atmocdepsl.

14. Temneparypa. Tepmoaunamuueckas mkana KeiabBuna.

15. Temneparypnas mkana [{enscus MeaummHCKuil TepMOMETP.

16.Bonsnoii map B atMocdepe. AOCOMIOTHAsE M OTHOCHUTEJIbHASI BIAXKHOCTh BO3yXa.
Touxka pocsl.

17.1lpubopsl st  ompeneneHUs] BIAKHOCTH BO3AyXa. | MTHEHWYECKOE 3HAYEHUE
BJIQKHOCTHU BO3/1yXa.

18. XapakTeprucTrka *KHUIKOTO COCTOSIHUS BEUIeCTBA. bIMKHUIN OPSIOK.

19. CmauuBanue. Kanumnspaocts. Kanuuispasle siBieHus B ObITY, IPUPOJE, OpraHU3Me
YeJioBeKa.

20. Kpucrammyeckue u amopdusie Tena. Kpucramnorpadus.

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 OBECHHEYEHHUE JUCHUIIJIMHbI

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

ATOMHUCTHYECKHE YYEHHMSI O CTPOCHUHM BELIECTB 3apOJUIUCh B NEPHUOJ paclBeTa
KynbTypsl B Kurtae, Unaun, ['perun, Pume. JlpeBHerpeueckue ¢unocodsl AHakcarop u
JIEeMOKpUT YYMJIM, YTO BCE BELIECTBA COCTOAT W3 MAJCHbKUX HEACIMMBIX YacTull -
aTOMOB.

N3BecTHO, 4YTO BCE BEIIECTBA COCTOST U3 aTOMOB, MOJIEKYJ, KOTOPBIE HMEIOT
ornpezesneHHy0 Maccy. M3 OpoyHOBCKOro IBHMKEHHUS CIEAYET, YTO YaCTHULbl - aTOMBI,
MOJIEKYJIbI HaXOJATCS B HENPEPHIBHOM XAOTHUECKOM JABWXEHUU. Omnucath ABUKEHUE
YacTHI] C MOMOIIBIO 3aKOHOB MEXaHUKHM HE YJaloCh. BbLIO CO34aHO HOBYIO TEOpHIO,
KOTOpasi Ha3bIBACTCS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUEH, B OCHOBE KOTOPOU JIEKUT
TpH 0011IKE MTOJIOKEHHUSI, @ UMEHHO:

1. JTro00e BemecTBO COCTOUT U3 MEJIbYANIIINX YACTUIL - aTOMOB MJIM MOJIEKYIL.

2. ATOMBI U MOJIEKYJIbl HAXOJSATCS B HEIPEPHIBHOM Xa0TUYECKOM (TETJIOBOM) JBUKEHUU.
3. Mexny aromMamu (MOJEKYJIaMHu) CYIIECTBYIOT CHJIbI B3aUMOJICUCTBUS, KOTOPBIE
3aBUCSAT OT PACCTOSHUS MEXIYy HHUMH W MOTYT OBITh CHJIAMU TPUTSOHKEHUS U
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
pacnpocTpaHEeHHE 3alaxoB, JIaXXe B CIIOKOWHOM BO3[yXe: apomaT AYXOB YK€ uepe3
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 HECKOJBKO Kamejlb OpoMa M cpa3y K€ 3aKpbIBAIOT LMJIMHAP CTEKJISIHHON
IUTACTUHKOW, YTOOBI yaymiaromias mapa Opoma He BbIXoAMJA Hapyxy. Bo Bpems
ucnapeHne Opoma ero mapa JOBOJBHO ObICTpO MUGGYHAMPYET BBEPX, YTO XOPOIIO
BUJHO U3 IIOCTENIEHHOI'O OKpacka BO3AyXa B LWIMHAPE B KOPUYHEBBIA IIBET.
CMelnBaHMEe Ta30B B JJAaHHOM CJy4ae HE MOXKET ObITh OCYILECTBIEHO CHIJIOW TSKECTH,
MOCKOJIbKY IUIOTHOCTH MapoB OpoMa 3HAUUTENBHO OOJbIlle IUIOTHOCTH BO3JyXa. JTO
SIBJICHUE JIETKO OOBSICHSAETCS Ha OCHOBE MOJIEKYJIIPHO-KHUHETUYECKON TEOPUH: MOJIEKYJIbI
000MX Ta30B, JBUTASICh HEYMOPSIOUYEHHO W CTATKUBAACH APYr C APYroM, IMOMAIAl0T B
IIPOMEKYTKH MEXKy COCEIHUMH MOJIEKYJIaMH, YTO MPUBOJUT K IPOHUKHOBEHHUS OJHOTO
ra3a B JpPYrodl W, ciIeA0BaTEIbHO, MOCTENEHHOI0 BO3ZHMKHOBEHUS OAHOPOJHOW CMECH
ra3os.

CBapum cronoByr0 cBeksy U kaprodensb. Ouuctum 1 cBekiny u 1 kaprodenuny,
pa3pe3aeM U TIOJIOBUHKM COEIMHUM Ha Hekoropoe BpeMms (2 wmuH.). Ilocie wux
pa3beMHEHUs] YBUIUM, YTO B TOM MECTE, IJie KapToulka Obljla B KOHTAaKTE CO CBEKJIOM,
OHa CTajia KpacHOM.

Bo3HukaeT Bompoc: Kak MOKHO OOBSCHUTH TU(PGY3UI0 B TBEPABIX TelNaX JBUKCHHEM
MOJIEKYJI, €CJIM B HUX YaCTULI TOJBKO KOJIEOIIOTCS BOKPYI MOJIOKEHUs paBHOBECHUS?
Hano umers B BuIy, YTO 4YacTULbl TBEPABIX TeJ M3peAKa MOKUIAIOT CBOM MeECTa M
nepexonar Ha Japyrue. BoT 3T «CTpaHCTBYIOIIME» MOJEKYJIbl WM  aTOMBI
npenonpenensitor M@ y3uto B TBEPAbIX Telax.

Baxuplil pazHOBUIHOCTh AU(PPY3Us - B3aMMHOE MPOHUKHOBEHHUE BEIIECTB 4epe3
IIOPUCTBIE MEPErOPOAKM - IMOJY4YWJI Ha3BaHME OCMOC. PaccMOTpMM Takod OIIBIT.
CoenunuM TaTpyOOK TMOPUCTOM COCyla pPE3WHOBON TPYOKOM C KOJIEHOM BOJISTHOTO

28



MaHoMeTpa. [TomecTum 3Ty mMOCyAMHY TON CTakaH, 3aMOJHEHHBIN
BozoposioM oT mpubopa Kinma. MaHOMeTp MOKaKeT yBEJIWYEHHE
naBieHuss B cocymge. OOBsACHAETCS O3TO TEM, YTO MOJIEKYIIBI
BOJIOPO/1a, KOTOPhIE UMEIOT MEHBIIYIO Maccy U JIBUXKYTCs ObIcTpee,
YeM MOJIEKYJIbl KUCIOpOJa M a30Ta, BXOASIIMX B COCTaB BO3/yXa,
IPOXOJAT CKBO3b IMOPBI B COCYJl OBICTpEE, YeM MOJIEKYJIbI KHUCIOPO/a U a30Ta U3 3TOr0
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 MEPErOpoAKY MOXKHO HabonaTh ¢
HOMOIIBIO TAKOT'O IPOCTOr'0 OMBITA. 3aKPOEM IIHPOKOE OTBEPCTHE BOPOHKHU LEII0()aHOM
WIA TIEPraMEeHTOM, HAIlOJHUM €€ PacTBOPOM MEIHOTO KYIOopoca W OMYCTHM B COCYJ C
BOJIOM. Uepes HEKOTOpOe BpeMsl YBUIMM, YTO YPOBEHb PAacTBOPa B BOPOHKE MOBBICUIICS.
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 Ype3BBIUANHO pa3HOOOpa3HBIE 00JACTH 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 W BHEJPEHO B INPOU3BOJACTBO MeTOJ AU(PPY3HOHHON 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. [IpenMyIiecTBo 3TOro MeToia 3aKjI04aeTcsi 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 METAUIyprMM, B YAaCTHOCTH 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 - HACBILIICHHS IOBEPXHOCTHU CTAJIM a30TOM. [ 0OTOBBIE JeTa HAarpeBaroT B
ammuaka 10 temreparypsl 500-700 °C. YnyumeHue CBOWCTB MAaTepUaIOB JTOCTUTAETCS
CXOKHMH C TPOIIECCAMU a30THPOBAHMS - IIEMEHTAIeH (MOBEPXHOCTHBIM HACHIIICHUEM
CTAJIbHBIX M3JEJIUN YIIIEpOAOM) M IMAaHMPOBAHHEM (OIHOBPEMEHHBIM HACBIIICHHUEM
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 MaJjloW KOHIIEHTpALUU, 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 MUTATENbHBIX BEUIECTB KOPHIMH PaCTEHUM, 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 BO3/AyXa 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
BBIBOJISITCSL C HEM B OKPYKAIOIIYIO 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.
[Topsinok BEIOTHEHUS PAaOOTHI:
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.

v 59 m
3. HaI/II[I/ITe MacCCy IIapruKOB C IIOMOIIbIO BECOB. HpOBepLTe COOTHOLICHHUEC: — =—= .
5o gy
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 TTOJABECUTD K Ipyx uHE )kEcTKkocThio 1000H/M, 4TOOBI
pacTsiHyTh ee Ha 20 cM.

IIpencenarens npeaMeTHol (ukiI0BoM) komuccun  JI.B. XKyk
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JINCT
M3MEHEHUH pabodeit yueOHOM mporpaMMBI IO TUCIUILUIMHE
b/1.08 ®uznka

JloroHeHUs ¥ U3MEHEHMS], BHOCUMBbIE B pab04yt0 MporpaMmy JTUCHUTIIMHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopbiii ConepxaHue BHOCUMBIX
JIOTIOJIHEHUN 1 BHOCSITCS U3MEHEHHUS JOTIOJIHEHU, U3MEHEHU
W3MEHEHUN

[Ipennoxenue

paboronarens

IIpennoxxenune

COCTaBUTEIIS

IPOrpaMMBbl

[Ipuobpetenue, Paznenbr Ne2.4.5 n No5 OOHOBJICHUS TIEPEUHS
u3aaHue aureparypsl, | IlepedyeHbp OCHOBHOM 1 JIATEPATYyphI
OOHOBJIEHHME NIEPEYHS U | IOTOJIHUTEIbHON yueOHOM

copepxkanust ObC, 6a3 | muTepaTypsl

JAHHBIX

YTBepKaeHa Ha 3aceJaHud MPEeAMETHON (I[MKIOBOM) KOMHCCHU MaTE€MaTHYeCKUX H
€CTECTBEHHOHAYYHbIX TUCHUILIMH IpoTokoa Ne 1 ot «30» aBrycra 2019 1.

A
3amecTuTens Jupexropa 1o YP ¢uimana 7 L{/ T.A. Pesynenko
«30» aBrycra 2019 .

7

—~ FA 4
3aBenyromas ceKTopoMm OnOnmuoTeku punmmnana LSS 7, JI.T. Cokonosa

¥4 «30» aBrycra 2019 .
VHKeHep-IeKTPOHHK (IIPOrpaMMHO-MHDOPMALMOHHOE /{//
obecrieueHre 00pa3zoBaTEILHOMN TIPOrPaMMBI) i // A.B. Cmeranun
- «30%» aBrycra 2019 .
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Penensus
Ha y4eOHyto nporpammy yueOHoi nucuurnabsl BJ1.08 duszuka
st crienuanbHoct 35.02.12 CagoBo-nmapkoBoe U JIaHAA(PTHOE CTPOUTEIbCTBO

Pabouast mporpamma yueOnoit muctmmanael BJ[.08 ®usuka  paspaboraHa Ha OcHOBe TpeOOBaHUI
@denepanbHOr0 rocyaapcTBeHHOro oOpazoBaTenbHOro crangapra (mainee — PI'OC), npeabsABIsEMBIX K
CTPYKTYpE, COJIEPKAHUIO U pe3ysibTaTaM ocBOeHUs yueOHo# aucturuinabl bJ1.07 dusuka, B COOTBETCTBUH C
PekoMeHanusiMu Mo OpraHM3aliii TMOJYYeHHsI CPeIHEro oOIiero oOpa3oBaHUs B Mpeaeiax OCBOCHHS
00pa30BaTENBHBIX TPOTPAMM CPEIHEr0 MPO(EeCcCHOHAIBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3zoBanus ¢ yuerom TpedoBanuii ®I'OC no crnennaabHOCTH CpeIHEro NpodeccuoHaIbHOTO 00pa30BaHUs
(manee CIIO) 35.02.12 CanoBo-mapkoBoe M JaHAIIAPTHOE CTPOUTEIBCTBO, YTBEPKACHHOIO IPUKA30M
MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 07.05.2014 Ned61, 3apeructpupoBaH B
Munuctepctse roctuiu Poccun 27.06.2014 Ne 32891.

PaGouass mporpamma sBisieTCS 4YacThblO OCHOBHOM MNpo(eccHOHalbHOM 00pa3oBaTelbHONW MPOrpaMMbl B
cootBercTBUU ¢ PI'OC cpennero (mosHoro) obmero odopazoBanuss u PI'OC mo cnemmansHocTH CITO
35.02.12 CagoBo-napkoBoe u JaHAmadTHOE CTPOUTENBCTBO C KBaTupuKanuen « TeXHuk».

PaGouass mporpamma y4yeOHOM AMCUMILIMHBI HaIllpaBlI€Ha HAa OCBOEHUE 3HAHUH O (yHJIaMEHTAJIbHbBIX
(u3nuecKUx 3aKoHaX W MPHUHIMIAX, JEKAlIMX B OCHOBE COBPEMEHHOH (HU3MYecKOW KapTHHBI MUDPA;
Hamboyiee BaXKHBIX OTKPBITUAX B 00JacTH (U3MKH, OKA3aBIIMX OIPEIENSIONIee BIMSHUEC HAa Pa3BUTHE
TEXHUKU M TEXHOJOTHH;, METOAAaX HAy4yHOrO MO3HaHWs MPHUPOAbL. B mporpammy BKIIIOUEHO COAepKaHUE,
HanpaBJIeHHOE Ha (POPMUPOBAHHE Y CTYACHTOB KOMIIETCHIINN, HEOOXOIUMBIX JIJISl KAYECTBEHHOT'O OCBOCHHUS
OIIOIT CIIO Ha 6a3e OCHOBHOro 00IIEro 0O0pa3oBaHMs C IMOJYYEHHEM CPEIHEro oOLero oO0pa3oBaHMS;
MPOrpaMMBl  TIOJITOTOBKM  KBAIM(DHUIIMPOBAHHBIX ~ pa0OYUX, CIYXKAIIUX, IMPOTPAMMBbI  IOATOTOBKH
CHELMATNCTOB CPETHETO 3BEHA.

[acmopt mporpamMmbl 00OCHOBAaHHO W TIOJIHO OTPaKaeT COIEpKAaHWE IUCIUILIMHBI, €€ POJIb U MECTO B
MOITOTOBKE CIICIIUAINCTa CPEHEr0 3BE€Ha, PACKPBIBACT LIEIH U 3a/1a4d Y4eOHOH nucuuruinabl. OnpeeneHbl
TpeOOBaHUS K YMEHHUSM W 3HAHHUSM CTYACHTOB. TeMaTHUECKUH TUTaH M COJEpKaHNEe YIeOHON MUCIIMIUTHHBI
PacKpBIBAET MOCIIEIOBATEIBLHOCTh MPOXOKACHHUS TEM, COOTBETCTBYET y4eOHOMY IJIaHY U pacIpeaelICHUIO
gacoB. B mporpamme omnpenenensr popma mpoBeeHus, IeH, 3a1a91 YIeOHON AUCITUTUTNHBI, TPEICTaBICHBI
MaTepuanbl JUIsi TEKyIIeH W TMPOMEXKYTOUHOHM arTecTalu. B mporpaMMe pealn30BaHbl TUIAKTUYECKUE
MPUHIUIBL  OOYyYEHUsI: IIEIOCTHOCTh, CTPYKTYPHOCTB; OTpa)KeHa B3aMMOCBS3b MEXKIY OTACITHHBIMH
AJIEMEHTAMU CTPYKTYPBI, YYTEHBI MEKIPEIMETHBIC CBS3H.

Coneprxanue paboueld mporpaMMbl Y4eOHOM JUCITUTIIMHBI TTOJIHOCTBIO COOTBETCTBYET TpeboBanusiM OI'OC
cpenHero mpodeccuoHampHOTO o0pazoBaHus 1o crenuaibHocTH  35.02.12  CamoBo-mapkoBoe U
JaHAIIaTHOE CTPOUTEILCTBO. M3ydeHue JaHHOW JUCIUTIIMHBI criocobctByeT A(DPeKTUBHON W
KayeCTBEHHOW MOJTOTOBKE MOJIOIBIX CIICIIMAIHCTOB.

[lepeyeHr pexoOMEHIyeMOW OCHOBHOW U JOTOJHUTEIBHOW JIUTEpATypbl BKIIOYAET OOIIETOCTYITHBIC
HWCTOYHMKH, U3JIaHHbIE B MoOcienHee BpeMs (He mo3aHee 5 ner). [lepeuncnennsie MIHTEpHET — pecypcebl
aKTyaJIbHBI U JOCTOBEPHBI.

PaGouast mporpamma qucHUIUINHBL «DU3KMKa» MOKET OBITh PEKOMEHIOBAHA JIJISl HCIIOJIb30BAHUS B YI€OHOM
mpoliecce Mpu MOAroToBKe 1o crneruaibHocTh 35.02.12 CamoBo-mapkoBoe U JaHAIIAGTHOE CTPOUTEIHCTRO.

Jupextop MBOY «Cpenusis 06ueobpa3zoBarenbHas mkonam Nel

uM. AnMupana Y1axkosay
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Penensus
Ha y4ebHy1o nporpammy yueOHoi# aucuumueel b/1.08 @u3nka
i crneruansHoct 35.02.12 CagoBo-mapkoBoe H JaHAmMAPTHOE CTPOHTEIHCTBO

Pabouas nporpamma yueOHoW mucumumuesl BJ[. 08 ®usuka paspaboTaHa Ha OCHOBE
TpeboBanmit PenepabHOro roCyapcTBEHHOro obpasoBatenbHoro crannapra (nanee — ®I'OC),
NPEABABISEMBIX K CTPYKTYpE, COHEPXKAHHI0 M PE3ylbTaTaM OCBOEHMS Y4eOHOM IMCLMIUIAHbI
BJI.08 ®usuka, B COOTBETCTBHMM C PEeKOMEHTALMAMHU IO OPraHM3alMM IOJy4YCHHs CPEIHEro
obmiero o0pasoBaHuss B Tpenenax OCBOGHHMS 00pa3oBaTENbHBIX MPOTPaMM = CPEAHEro
npodeccrionansHoro o0pa3oBaHusi Ha 0ase OCHOBHOTO 00IIEro 00pasoBaHus C Y4ETOM
tpeGoBanmii ®I'OC 1o CrenMaIbHOCTH CPeAHEro MpodeccHoHanbHOro obpasoBanus (maiee
CIIO) 35.02.12 CanoBo-mapkoBoe W JIAHAIIA(THOE CTPOUTENLCTBO, YTBEPKACHHOTO MPUKA30M
MunucrepcTBa 06pasoBaHus M Hayku Poccuiickod ®enepammu or  07.05.2014 Ned6l,
3aperucTpupoBaH B Munucrepctse roctuimu Poccun 27.06.2014 Ne 32891.

Pa6ouas mporpaMma SBISETCS YAaCThK) OCHOBHOM MPO(ECCHOHANBHON 00pa30BaTeNIbHOM
nporpamMmsl B cootserctun ¢ ®I'OC cpexnero (momHoro) obmero obpaszosanus u ®I'OC no
cnemmamsHocty  CITO  35.02.12 CapoBo-mapkoBoe U JIaHMIA(THOE CTPOMUTENLCTBO C
kBaympuKanuen « TexHUuK.

Pabouas mnporpamma y4eOHOM IWCUMIUIMHBI HAnpaBl€Ha Ha OCBOCHWE 3HAHUH O
GyHIaMEHTANBHBIX (U3UYECKHX 3aKOHAX H TNPUHLMNAX, JEKAMX B OCHOBE COBPEMEHHON
Qu3MYECKON KapTHHbI MHpa, Hambojee BAXHBIX OTKPHITHSX B 001acTH (DM3MKH, OKa3aBIIMX
OnpeeNAOee BIMSHUE HA PA3BHTHE TEXHMKH M TEXHOJIOIMM, METOJAX Hay4HOrO MO3HAHMS
npuponbl. B mporpaMMy BKITHOYEHO COAEp)KaHHE, HANPABICHHOE HA (JOPMUPOBAHKE Y CTYJCHTOB
KOMIIETEHIWM, HeoOXomuMbIX 11 kadecTBeHHOro ocsoenust OITOIT CITO Ha 6a3e OCHOBHOTO
06iero 00pa3oBanHus C MOJy4YCHHEM CPERHEro 00Iero 06pa3oBaHMs, MPOrpaMMbI TMOArOTOBKH
KBAIM(HIMPOBAHHBIX Pab0OuMX, CIYy)KalUX, MPOrpaMMbl MOATOTOBKH CHCLHAIMCTOB CPEIHEro
3BEHA.

IMacropt mporpamMmbi 000CHOBAHHO M TOJHO OTPAXKAET COAEPIKAHHE NUCLIMILIMHBL, €€ POJb
¥ MECTO B MOArOTOBKE CMENHANCTa CPEIHEro 3BEHA, PACKPhIBACT LEIM M 3a1a4u Y4eOHOH
mucHMIUMHBL.  Omnpesieniedsl TpeGOBaHusi K yMEHHSM M 3HaHMAM CTyleHToB. lIporpamma
paccuurana Ha 9] Hac - (/6] 4ac - — ayaMTOpHas Harpyska, 3() 4acoB — CaMOCTOSTE/bHAA
pabota). Tematwueckuwii TUIaH M  coaepKanue y4eOHOM IMCLMIUIMHBI  PaCKpBIBACT
MOCTIEIOBATENBHOCTh TIPOXOXKIEHUS TEM, COOTBETCTBYET y4eOHOMY IUIAHY M paclpe/iesieHUIO
yacoB. B mporpamme omnpeneneHs! (popMa IMPOBENCHHS, LENH, 3a1a4y y4eOHON NMCLIUILIHHBI,
NpENCTaBACHBl MaTepUaibl JUis TeKyHled W TIPOMEXYTOYHOH arrectauud. B mporpamme
peaM30BaHbl THAAKTHYECCKUAE NPHHIMUIbBI O0y4EHHs: LENOCTHOCTb, CTPYKTYPHOCTB, OTpaXeHa
B3aMMOCBSI3b MEXKY OTAEIbHBIME 3JIEMEHTaMH CTPYKTYPbI, YYTEHBI MEXIPSAMETHbIC CBA3H.

Conepkanue paboueii mporpamMmbl y4eOHOH MMCHMIUIAHBI TOJHOCTBIO COOTBETCTBYET
tpeGoanmsam PI'OC cpennero npodeccroHaibHOro 0bpasoBanus Mo cnempanbHocTH 35.02.12
CanoBo-mapkoBoe ¥ JaHmmadTHOE CTPOMTENhCTBO. M3yueHwe [aHHOM —IMCLMILIMHBI
cnocobetByeT 3P HEKTUBHOM M KAYECTBEHHOMH MOArOTOBKE MOJIOZIBIX CTICIMAIHCTOB.

IlepeueHr pPEKOMEHIYEMOM OCHOBHOH M MOMOJHHTENBHOH JHTEPaTyphl BKIHOYAET
06IIEIOCTYITHBIE HCTOYHMKH, U3/IaHHBIE B TIocHeiHee BpeMa (He nosauee 5 niet). [lepeunciennsie
HHTEpHET — PeCypehl aKTYaabHbl U JIOCTOBEPHBI. ‘

Pabouas nporpamma guciMruiiebl «®Du3uka» MOXeT ObITb pPEKOMEHJOBaHA Ui
HCIIONb30BaHKA B y4eOHOM Tpolecce MpPH MOArOTOBKE MO CHELMALHOCTH 35.02.12 Canoso-
MapKoOBOE M JIAHAMA(PTHOE CTPOUTENBCTBO. W '

aﬁ‘“\;g ‘

<
o
2

ERRTT

D

e X
°C0L Hd 0'*.

Dok
e

W

/J/ J/?z{/uvc



