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1 [IACTIOPT PABOYEN [TPOI'PAMMBI YYEBHOM JUCHUATLIAHDBI

1.1 OGaacTh npaMeHeHUA y1eOHOH NPOrpaMmMbI

PaGouas mnporpamma yueOHOH mucuuiiubbl bJ[.08 ®mu3suka sBIsETCS HaCThIO
OCHOBHOM mpodeccHoHanbHOH 00pa30BaTENbHON MPOrpaMMOl B COOTBETCTBUM C
@enepaibHBIM TOCYAAPCTBEHHBIM 00Pa30BaATEIbHBIM CTAHAAPTOM CDPEAHEro (TONHOrO)
obmero ofbpaszoBanuss u DenepanbHbIM  TOCYAApPCTBEHHBIM  00pa3OBATELHBIM
crapgaprom (manee ®I'OC) mo CHEUMATBHOCTH CPEHEr0 MPOQECCHOHATBHOIO
obpasosanus (manee CIIO) ms cmeumansHoctH 35.02.12  Canoso-mapkoBoe H
JaHIapTHOE CTPOUTENHCTBO.

B ocHoBe y4eGHOM MAMCUMIUIMHBI JIGKUT YCTaHOBKAa Ha (opMHUpoBaHue Yy
00yuaeMbIX CHCTEMbI 0a30BBIX TOHATHH ¥ NPENCTaBIEHHHA O COBPEMEHHOH
eCTECTBEHHOHAYYHON KapTHHE MHpa, a Takke BbIpAa0OTKA YMEHHH NPHMEHATH
TIONYYEHHBIE 3HAHMS, KaK B NPOQECCHOHANBHON NEATENBHOCTH, TaK W JUls pelleHHs
KH3HEHHBIX 3aJa4.

MHorve TmoOJOXKEHHs, pa3BUBaeMbie (QU3UKOH, pPacCMaTpPHUBAlOTCS Kak OCHOBA
CO3JaHKUs M HCIOJB30BaHUSA HH(DOPMAIHOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
(UKT) — onnoro u3 Haubojiee 3HAYMMBIX TEXHOJOTHYECKUX NOCTHIKEHHH COBPEMEHHOH
[HBHIH3ALIUH.

B ¢usuke (opMupyroTcsi MHOTHE BHIBI NEATEIBHOCTH, KOTOPHIE HMEIOT METa
npeaMeTHBIN xapakTep. K HHM B NEPBYIO O4Epeb OTHOCSTCS: MOAENUPOBaHHE 00BEKTOB
¥ MPOILIECCOB, MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHMS, CHCTEMHO-MH(DOPMALIMOHHBIH
aHanu3, (OpPMyNMpOBAHWE THIIOTE3, aHANM3 M CHHTE3, CpaBHEHHe, 0000ieHwe,
CHCTEMATH3alusl, BBHISBICHUE TIPUUUHHO-CIEIACTBEHHBIX CBS3€H, TOHUCK aHaJOroB,
ynpaBieHne o0OBekTaMH U mpoueccamu. FIMEHHO 3Ta JHCUHUIUIHHA [O3BOJACT
[IO3HAKOMHWTH YYAIMHUXCSA C HAYYHBIMH METOJAMH MO3HAHMsA, HAYYUTh WX OTIMYaTh
FUIOTE3Y OT TEOPUH, TEOPHUIO OT SKCIIEPHMEHTA.

dusuka UMEET OueHb OONBIIOE W BCEBO3PACTAIOLIEE YUCIO MEKAMCUHILTHHAPHBIX
cBaA3el, mpHYeM Ha YpOBHE, KaK MOHATHHHOIO ammapara, Tak W HHCTPYMEHTapHs.
Cka3zaHHOe TO3BOJIIET pPacCMaTpuBaTh QU3MKY Kak MeTa JUCLHIUIMHY, KOTOpas
IPEAOCTABIISET MEXIHCLUIUTHHAPHBIH A3BIK JUIA ONKMCAHHSA HAYYHON KapTHHBI MUPA.

Wsyuenre ¢Qusnku B NPO(ECCHOHANBHBIX 00pa30BaTENbHBIX —OpTraHH3alKsX,
pean3yIomKX 00pa3oBaTeNbHyl0 MpPOrpaMMy CpelHero o0mero o0pa3oBaHus B
npenenax ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO 001IEr0 00pa3soBaHuUs, HMECT CBOU
0COOEHHOCTH B 3aBHCHUMOCTH OT Tpoduis mpodeccroHanbHoro o00pa3oBaHus. IOTO
BBRIPKAETCS B COJCPXKAHHM O0y4eHHsl, KONMYECTBE 4acOB, BHIICIEMbIX Ha H3yUCHHE
OTAENBHBIX TEM MPOrpaMMbl, [IyOHHE MX OCBOCHHS YHallUMHCA, O0bEME H XapakTepe
MPAKTUYECKUX 3aHITHH, BUAX BHEAyJUTOPHOH CaMOCTOATENBHOMH paboTEL.

Teopernueckne CBeleHUS 10 OGH3MKE JONOJNHAKOTCA TPAKTHUECKUMH U
nabopaTopHbIMH paboTamHu.

1.2 MecTo NUCHHILIAHBI B CTPYKType MPOrpaMMbi HOAMOTOBKH CHEHHAJIHCTOB
cpenHero 3BeHa

JNucrunnuaa «PH3uKay BXOAUT B 0a30BbId yueOHbIH HuKI (0011€00pa30BaTEIbHbIC
JIACLMTIIMHBI) IPOTPaMMBI TOJTOTOBKH CIIELUAIIMCTOB CPEIHETO 3BEHA.



1.3 Ilenn ® 3324l JAHCHHIVIHHBI - TpeOoBaHEA K pe3yJbTaTaM OCBOCHHH
AHCIHHIIHHDI:

CozxepxcaHne IporpaMMbl HAaNpaBjiC€HO Ha JOCTHIKCHHNE CICAYHOIINX Z{@Jlelul.'

® ocBOeHHEe 3HAHHH O (yHIAMEHTAIBHBIX (HM3MYECKHX 3aKOHAX W TIPUHLHMAX,
AEXAIHUX B OCHOBE COBPEMEHHON (H3HYeckod KapTHHBI MHpa, HauboJiee BaKHBIX
OTKpHITHSX B o0nacTd (M3MKM, OKa3aBIIMX ONpENENsioiee BIUSHHE HA Pa3BHTHEC
TEXHWKH ¥ TEXHOJIOTHH, METOAAX HAyYHOT0 NO3HAHHS TIPUPOJIBI;

° OBJAJeHHEe YMEHHSIMH TPOBOIUTH HAOJIONCHUS, IUIAHHPOBATH H BBINOIHATH
OKCIEPHUMEHTBI, BBIIBUraTh THIOTE3bl M CTPOUTH MOJENH; MMPUMCHATH MOTYIEHHBIC
3HaHuA MO (u3KKe ST OOBICHEHHS! Pa3sHOOOpPasHbIX (PM3HUECKHX SIBICHHH U CBOHCTB
BEIIECTB, IPAKTHYECKOTO  WCTONbB30BaHMS  (QU3MYECKHMX  3HAHWKH,  OLICHHWBATh
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOH HH()OPMaLHH;

® pa3BHTHE TO3HABATENBHBIX HHTEPECOB, HHTEUIEKTYalbHBIX M TBOPYECKHX
cnoco0HOCTEH B Mpoliecce NPHOOpETeHHs 3HAHWH 1O (QU3UKE C HCIOJIB30BAHHEM
pa3IHYHbIX HCTOYHHKOB HHGOPMALHE H COBPEMEHHBIX HH(OPMAIIHOHHBIX TEXHOIOIHH,

° BOCHHTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHS 3aKOHOB IIPHPOJbI H
MCTIONB30BaHUs NOCTHKEHUH (H3uKKu Ha Oaro pa3sBUTHS YENOBEYECKOM LMBUIM3ALINY,
HEOOXOAUMOCTH COTPYJHHYECTBA B MPOLIECCE COBMECTHOIO BBIMOMHEHHA 3a1ad,
YBO)KHTEJIHLHOTO OTHOIIEHHS K MHEHHIO OINOHEHTa MpH OOCYXAEHHH MpodieM
€CTECTBEHHOHAYYHOTO CONEpIKaHHs, TOTOBHOCTH K MOpPAIbHO-3TUYECKOH OLeHKE
HCIIOB30BAHUS HAYYHBIX JOCTH)KEHHH, 4YyBCTBAa OTBETCTBEHHOCTH 3a 3alIUTY
OKpy>Karollei cpenpl,

° HCHOIb30OBAHNE NPHOOPETEHHBIX 3HAHMA H yMeHHH U1 peIUCHHA
TIPAKTHYECKUX 337124 MOBCEIHEBHOM XKH3HMU, obecrieueHus O€30MacHOCTH COOCTBEHHOH
JKU3HH, PALIHOHAIBHOTO IPHPOJIONIONBE30BAHMS U OXPAaHBl OKPYIKaIOLIeH CPEbl.

B nporpamMMy BKJIIOUEHO COIEpIKaHHEe, HAMPaBIEeHHOE Ha (OPMUPOBAHHE Y CTYACHTOB
KOMIETeHINH, HeoOXomUMBIX ans kauecTBenHoro ocsoenusi OIIOII CIIO nma Gase
OCHOBHOTO 001ero 00pa3oBaHusi C TONYYEHUEM CpenHero o0lero 0o0pa3oBaHHMs,
NporpaMmbl TOATOTOBKH KBalU(HLUMPOBAHHEIX pabodmX, CHy)KallMX, NPOrpamMMbl
moroToBKH crenuanuctos cpennero 3sena ([ITKPC, IIICC3).

OcBoeHue conepxanus yueGHo# nucuuminHel «@u3nka» 00ecrneyrBacT JOCTHIKCHHE
CTYACHTaMH CJAEAYIOLIHX PE3yJIbTaTOB!

JUYHOCHHBIX:

- YyBCTBO FOPJOCTH M YBRKEHWs K HCTOPHH U NOCTHIKEHHSAM OTEYECTBEHHOW HAYKH,
TPaMOTHOE MMOBEIEHHE B MPOMECCHOHATEHOM NeATeIBHOCTH M OBITY MpH OOpaIleHHH C
npubopaMu U yCTPOHCTBAMH,

- TOTOBHOCTh K NPONOJDKEHHIO 00pa3oBaHusi M TIOBBIIIEHUS KBanH(UKauuud B
n30paHHON MpO(ECCHOHANBHON AEATENBHOCTH M OOBEKTUBHOE OCO3HAHHE pOJH
€CTECTBEHHOHAYYHBIX KOMIIETEHLHH B 3TOM;

- YMEHHE WCTONIb30BaTh JOCTHIKEHHA COBPEMEHHOH HAayKH W €CTECTBEHHOHAY4HBIX
TEXHOJIOTUH /71l OBBIIIEHNS COOCTBEHHOTO HHTEIIEKTYaNIbHOTO Pa3BHTHS B BHIOpaHHOH
nmpoheCCHOHATIBHOM NeATEIbHOCTH,

- YMEHHE CaMOCTOSITENIEHO NOOBIBaTh HOBBIE AJis Ce0si €CTECTBCHHOHAYYHBIC 3HAHNS,
HCTIOJB3YSI ISl 3TOTO HOCTYIHBIE HCTOYHHKH HH(OPMALHH,



- yMEHHUE BBICTPAHBATH KOHCTPYKTUBHBIEC B3AUMOOTHOILICHHS B KOMaHIE IO PELICHHIO
obmMx 3a1a4;

- yMEHHE YIpaBisiTh CBOCH MO3HABATENLHON eI TEIBHOCTEIO, IPOBOAKTEL CAMOOLCHKY
YPOBHs COOCTBEHHOTO HHTEJUIEKTYAlIbHOTO PAa3BUTHS,

Mena NpeoOMenHbIX.

- HCIONB30BAHHE PA3/IMUYHBIX BHIOB [MO3HABATENBHOH NEATEILHOCTH Ul PELUCHHSA
©CTECTBEHHOHAYYHBIX 3a/ia4, IPUMEHEHHE OCHOBHBIX METOZIOB MO3HaHUs (HaboneHus,
OMHCAHMS, H3MEPEHHS, SKCTIEPHMEHTa) [T H3YHEHHs PA3IH4HBIX CTOPOH OKPYIKAFOIIEH
JeHCTBUTEILHOCTH,

- WCTIONIb30BAHME OCHOBHBIX HWHTEJUIEKTYQJIBHBIX OIEpalyii: TMOCTAaHOBKH 3ahaqu,
GOpMYNHpOBaHMs ~ TUIOTE3, AaHaNu3a M  CHHTE3a, CpaBHEeHWs, 0000ImeHu,
CHCTEMATU3ALMH, BBIIBICHHS [PUYMHHO-CJIEACTBEHHBIX CBs3€H, IMOKMCKA aHajloroB,
OpMYTMPOBaHHUS BBIBONOB Uil H3yYEHHS PA3IMIHBIX CTOPOH HM3Yy4aeMbIX OOBEKTOB,
SBJEHHMI M TPOLECCOB, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTb CTaJIKMBAaThCA B
npodeccHoHaTBHOH chepe;

- yYMEHME TEeHEepHpOBaTh WJICH W ONpPENENATH CPEACTBA, HEOOXOAMMBIC AN HX
peanu3aluy,

- YMEHHE HCHOJIB30BATH PA3NUYHbBIE HCTOUHHKH JUIA OMYYEHHs €CTECTBEHHOHAY THOH
rH(OPMAIH, OLIEHUBATE €€ JOCTOBEPHOCTD;

- YMEHHE aHAITU3HPOBATD H MPEACTABIATE HH(GOPMALHIO B PA3ITUYHbBIX BUAX,

- yMeHHEe MyOIIMYHO TIPEACTABIATh PE3yIbTaThl COOCTBEHHOTO HCCIICNOBAHMSA, BECTH
JHCKYCCHH, JOCTYITHO W FAPMOHHYHO COYETas coaepkaHue W (OpMbI MPENCTABIASMOH
uHpOpMaLIUK;

NPEeOMEMHDIX.

- c(hOPMUPOBAHHOCTD MPENCTABICHH 0 POTH ¥ MeCTe (U3UKH B COBPEMEHHOH Hay4HOH
KapTHHE MHpa, MOHUMAHWE CYLIHOCTH HAOMIOJaeMbix BO BceeneHHOW SIBICHHH, POJH
€CTECTBEHHOHAYYHBIX JUCUMIUIAH B (OPMHPOBAHMH Kpyrosopa ¥ (yHKIHOHAIBHOH
rPaMOTHOCTH YeJIOBeKa [JIsl pELIEHUs MMPAKTHUSCKHX 3a/1a4,;

- TIOHMMAaHHE CMBICIA TOHATHI: (QU3UUECKOE SBJIEHHE, TUIIOTE3a, 3aKOH, TEOpH:,
BELIECTBO, B3aHMOJIEHCTBHE, IEKTPOMArHUTHOE TOJIE, BOJHA, (DOTOH, aToM, aTOMHOE
AP0, WOHM3UPYIOIKE W3Iy4eHus, TianeTa, 3Be3na, ConHeyHas CHCTEMa, rajlakTHKa,
Bceenennas,

- TOHMMaHHE CMbIcla (U3MYECKUX BEJIMYMH. CKOPOCTh, YCKOpEHHE, Mmacca, CHia,
UMITyNbC, paboTa, MEXaHW4ecKas SHEPrHs, BHYTPEHHss OHeprus, abCoMOTHAsA
TEMIIEPATYPa, CPE/IHA KMHETHYECKas SHEPTHs YacTULl BEILECTBA, KOIWIECTBO TETLIOTHI,
DIEMEHTAPHBIH SMEKTPHUYECKHUH 3apsiiT;

- MOHHMAHHE CMBICHa (U3MYECKUX 32aKOHOB KIIACCHYECKOH MEXaHWKH, BCEMUPHOIO
TATOTEHHs1, COXPAHEHNS SHEPTHH, UMITYJIBCA M JIEKTPHIECKOro 3apsiaa, TepMOJAHHAMHUKHY,
3JIEeKTPOMAarHUTHOH MHIYKLuH, GoToddderTa;

- chOPMHUPOBAHHOCTh MPEACTABNCHHH O BKJIAJAE POCCHHCKMX M 3apyOeKHBIX YYEHBIX,
oKa3aBILKX HauOONbIlEe BIUSHUE Ha pa3BUTHE QUBHKH,

- yMEHME ONMCHIBATH U OOBACHATH (PU3MYECKHE SBJICHHS U CBOMCTBA TEJ. JBHIKCHHUE
HeGEeCHBIX Tel M HCKYCCTBEHHBIX CIyTHHKOB 3€MIIM, CBOMCTBA rasoB, JXHIKOCTEH U
TBEPABIX TEJ, SJIEKTPOMArHHUTHYIO HMHAYKLHIO, PAaclpOCTPaHEHHE SNEKTPOMAarHUTHBIX
BOJH, BOJIHOBBIE CBOMCTBA CBETa, H3NYYeHUWE U TIOTJIOLIEHHE CBETA ATOMOM;

dotosdpdexT,



- YMEHHC OTJIN4YaTh T[HIIOTE3bI OT HAYHHBIX TCOpI/Iﬁ; nejarh BBIBOABI HAa OCHOBC
SKCIEPUMEHTAIBHBIX NAHHBIX, TPUBOANUTE NIPUMEDHI, TIOKa3bIBaAKOIIHE, UYTO: HaOmoOneHus
1 3KCICPUMCHT SBJIAIOTCS OCHOBOU /IJisi BBIABMOKECHHS THIIOTE3 H TCOpI/Iﬁ, [MO3BOJIAIOT
IpOBCPUTh HCTHHHOCTH TEOPETHUUCCKHUX BbIBONOB, 4HTO (bHSquCKaﬂ TCOpUA 1acT
BO3MOJKHOCTh OOBSICHATH HW3BECTHBIE SIBICHUS NpUupoasl W HAY4YHBIC (baKTI)I,
OIPEACKa3bhIBATE CIC HEN3BECTHDIC SIBJICHHS,

- yMEHHE NPUBOIUTH MPHUMEPHI MPAKTHYECKOTO HCMOIb30BAHHSA (PU3UUECKUX 3HAHHUI!
33KOHOB MEXAHWKH, TEPMOJMHAMUKH M 3NEKTPOJHHAMHMKM B JHEPreTHKE, PasiH4HBIX
BHOB 3JIEKTPOMATHUTHBIX M3Ny4eHHH s PasBUTHS DPajuo M TENEKOMMYHHKAIWH,
KBAHTOBOU (GH3MKYU B CO3NAHUHU SIIEPHOH SHEPTETHKH, JIA3E€POB;

- YMEHHME BOCIPHHUMATH H HA OCHOBE MMONYHEHHBIX 3HAHHH CaMOCTOATEBHO OLICHHBATH
undopMaInio, conepxaiytocs B coodbmenusx CMU, HutepHerte, HayYHO-TIOMYJIIPHBIX
CTAThsIX;

- yYMEHHE HCIONb30BaTh NPUOOPETEHHbIE 3HAHUA M YMEHHS B TPAaKTHYCCKOH
NEeATeIbHOCTH M IIOBCEIHEBHON  W3HM Juiss:  obecriedeHus  Oe30macHOCTH
JKH3HENEATENPHOCTH B TPOLIECCE MWCMOJB30BAHUS TPAHCTIOPTHBIX CPEACTB, OBITOBBIX
5NEKTPONPUOOPOB, CPEICTB Pato- U TENEKOMMYHUKALIHOHHOW CBSI3H; OLICHKH BIHSHUA
H4 OpraHM3M 4Ye/OBeKa W APYTHe OpPraHM3Mbl 3arpsA3HEHHS] OKDYKAIoWed Cpemsl,
PaIMOHANIBHOTO TMPUPOJOTONG30BaHNs W OXPaHbl OKPYXKAaKOWICH Cpebl, NOHHMAaHHA
B3aUMOCBS3H y4€OHOro MmpeaMera ¢ 0COOCHHOCTAMH Mpodeccuil H NpodecCuoHanbHON
NeATENIbHOCTH, B OCHOBE KOTOPBIX JIENAT 3HAHHSI [0 JaHHOMY y4e0HOMY NpeaMeTy

1.4. Tlepevens NIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHs NO AUCHHUIIAHE (HepedeHb
hopMupyeMbIX KOMIETECHIH)

He npenycmoTpeHst



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JTUCHUILINHBI

2.1. O6bem yueGnoii AHCHHUNIHELI B BEAbLI y1e0HOi paGoThI

Bun yue6Hoii paboTni

Obvem uacos

MaxkcumanbHan yueduas Harpysxa (Bcero) 91
O6s3aTeibHAS AyANTOPHAA yie(HAs HArpy3Ka (Bcero} 61
B TOM YHCIE:
3AHATHS JIEKLHOHHOIO THIA 28
MPAaKTHYECKHE 3aHATHS 17
nmabopaTopHsle 3aHATHS 16
CamocroaTenbnas pafora ofyuammerses (Bcere) 30

TIpomexyTO4Has aTTecTauus

JuddepenLrpoBaHHbIil
3a4€T

2.2 CTpykTypa AHCHHNIHHBI

KoanuecTBo AyIHTOPHDIX YaC0B Camoctos-
TeJibHAasA
HammveHoBaHHE Pa3JejioB H TEM T THE Tpexacesic B abora
pasm eopeTHIecKoe p
Beero aafopaTopHbie
ofyuenue CTyAeHTAa
3aHATHS o
Paspen 1. Mexannka 20 6 8 6
Tema 1.1 KunemaTuka 1 JHHaMHKa 8 2 4 2
Tewma 1.2 3aKoHbI COXpaHEHHS 6 2 2 2
Tema 1.3 Konebanus 4 BOJHBI 6 2 2 2
Pasnen 2. MojexynspHas (pu3nKa. 26 6 3 6
TepMonuHaMHKa
Tema 2.1 OCHOBBI MOJIEKYJIIPHO QU3HKH 8 2 4 2
Tema 2.2 B3anMHbI€ IPEBPALIEHUS 6 " 5 2
xupKocteti u rasos. Teepabie Tena B -
Tewma 2.3 OcHOBbI TEPMOAUHAMHKH 6 2 2 2
Pasaen 3. OcHoBbI 2IEKTPOAHHAMHKH 26 8 12 6
Tewma 3.1 3aKoHbI TOCTOSIHHOTO TOKA 7 2 4 1
Tema 3.2 MaruuTHOe nionie. MaraurHas 3 9 4 5
MHAYKLHS
Tema 3.3 DneKTpoOMarHiTHbIE Konedanus 3 9 I
1 BOJIHBI
Tewma 3.4 OnrTuka 8 2 4 2
Pa3znen 4. CTpoenue aToMa B KBAHTOBAS 12 4 4 4
hu3zHKa
Tema 4.1 CBeToBBIC KBAHTHI 6 2 2 2
Tewma 4.2 @u3nka aTOMa H aTOMHOTO S/ipa 6 2 2 2
Pasnen 5. Iposouns Beenennoil 5 2 1 2
Tema 5.1 DBosronust BeenenHoi 5 2 1 2
JAuddepenunposanubiii 3auer 8 2 6
Bceero mo JUCHHMIHHE 91 28 33 30




2.3 Temarnuecknii nian B cofepxanue yuebnoil nncunnnpnn: b/1.08 ®nzuxa

Haumenosanne Conepwanne yaebuore MaTepnana, npaxruzecwue paforsy, Ofsens | Vpopems
P23ICA0E B TeM camocTesTenbHAn pabora ofyaaremuscn, Kypeosas palora (ecam (2008 genocia
HPEeRyCMOTREHA)
1 2 3 4
Pasgen 1. Mexamnxa 20
Temna 1.3 Cogepxanne ysefHOro MarepHana 2
KunemaTura u 1| 3axonm ABMACHEA 2 2
AUHAMHKA HpaxTugeckne (1aboparepneie) pabores 4 |
1 | PaBora ¢ rpaduxad IBIDESHHAL 2
2 | Mzyuenne aBixeHila Tena noj neficTslenM NOCTORHROMN ClUmL 2
CamocronTeabaas pabora ofysaromascs 2
[TonroToBka RONOAHMTENbEOTO MATEPHANA [0 TeMaM {(na Br0op):
«Mexannka or Aprcrorens Ao HeioTonay, «Kax HaCeKOMEIE CO3TAI0T 23
crmsf Aag nogeran, «@usuka B Moell npodeccHi
Texa 1.2 Conepmanne y2efH0re MATEPHAND 2
Jaromnes 1 | 3axon coXpaHeHHS IMIYNLCA. 33KOH COXpAHEHIA FHEPTHM 2 i
COXPAHCHIE Hpautoveckue (safoparopnnie) pafores 2
i | MizyucHue 3aK0HA COXPAHCHHA HMIYIBCA W PEAKTHBHOTO 2
JBIDREHHSA
Canecroarensuas pabora iy arcmuxes 2 23
Cocrasnesie KOHCHEKT ¢PEAKTHBHOS ABIDKCHHEN. |
Tema 1.3 Conep=anue yaefuore mavepuana Z
KogeBanun 5 1 | Mexanmgecisie komefanny. MexaniuecKie BOIHEL 2 2
EOIHBI HpaxTnueckue (aafoparopusie} padornl 2
1 | Vizygensie 3aBHCHMOCTH NEPHOHa Konedauii HIFTAHOID MaATHIKE 2
OT AMHHBI HUTH.
CanocTonyeasaas pabora ofyaatonmuxcs 2 23
Coszanue npesentamn 0o Teme (na suidop): «Konebamin masTmika
Ha pasHLIX mnaHeTaw:, «IipoaABneHne KoneiaTenbHOTo MPOHEcea B
NpHPONSy, «PE30HAHTH.
Paznen 2. Monexyaapuag dusuxa. Teproguuadinka 20
Tema 2.1 Conepzanse yuelnore marepuana 2
OcsoBns 1| Ocuoses monexyaapHoii Qs 2 2
MoIeKyASpHOl HpaxTnueckue {(1afoparopublie) paforn 4
KT 1 | CpassicHse KOMHYECTRA TEONOTE! IPH TSAICOOMEHE. 2
2 | TipoBepKa CIPaBeaAnHBOCTH FA30BEIX 32K0HOB 2
CamocTosTeanran padora ofyuaomuxcs 2 23
Cocrasnenne Tabmiuibl: «ArperaTHble COCTOSHNA BEHECTRAN. ]
[TonroToBKa NONOMHATENBEHOTO MATEPHATA N0 TexMaM {Ha Buidop):
«Faz0Bnie 3akoHE. VicTopns BX OTKpSITInD:, «IIpodneMel # BOPOCH '
IROHOTHIDY.
Tema 2.2 Copep=aune yuebuors Marepuana 2
Biamuuoe 1 | Mogens CTpOeHNs BEHIECTS PA3MHYHEIX arPEraTHbIX COCTORHHI 2 2
Bpnpancanc HpaxTuneckue (iafoparopusie) pador: 2
EIEUCEER. 1| Mismepesiie BIEKHOCTH BOSAYXA. 2
rasos. Teepasie | ¢y ocronrensnan paGora ofyuaomuscn 2
- Koucnexr no Tese; «3anma OKpy-Kaiomeii cpebl OT 3arPAsHeHA 23
TRAEHLIME METAIAMI, COSTUHESHHAMI 33073, CEphI».
Tema 3.4 Cogepxanne yseluoro Mmavepuana 2
OenoBml 1} 3axoms TepMOINBAMEKH 2 2
TepuomunaviEry | [Ipaxrmaeckue (nabopavopunie) paborbi 2
I ﬂ Fayuenne mozeneli TENNOBLIX ABHIaTENEH. 2
CamocrosTeabaast paboTa o0y 20MmuicH 2
Cocrtasnenue npeseHTaiun « Blisl TennoBbIX ABHIaTENeH).
Pazzen 3. OcuoBb 2IeKTPOANHAMHERH 26
Tema 3.1 Conepranne yuefHOro MaTepHaA 2
3axomnnl 1 E TTocTosHHb SREKTPHYECKNIl TOK. XapaKTepUCTHKH TOKA. 2 2

10




MOCTORHHOTS
TOKA

Uisyuenne 3axona Onma mns yYaCcTa [enns.

MpaxTaueckne {1aboparopusie) pabornl
i
2

VisygeHiie TEnIOBOro IefiCTais 3MEKTPIYECKOO TORA.

Camocroarensuan pabora ohyuiaomuica
Cocrasmenne Tabmiel «BimkS COSMITHEHI NPOBOIHIKOBY.

b | 2 | [ e

1
Ll

Tesia 3.2
Maruuruee
EOJIE.
Marnwurnas
WY KIS

Conepxauue yiefHOTO MaTEpHARA

1 | Marnsrsoe noge. 3aK0OH 3MEKTPOMArHHTHOT HEAYKITHI.

Hpaxmmeckne (1aGopaToprbie} padort

1| DrcmepHMenTanbHRS FPOBEPKE ABICHHS 3HCKTPOMArHHTHOH
HHEYKIET

b | e | 2 b9

2 | Hargsasoe ii300paaeHIe MArHITHOrO N0As

2

Cameocroarensuan pabfora ofyuawmuses
Koucnext «Marmitros none Jesums.

&)

Tema. 3.3

R EeRTPOMATHET
Hbie KoneGanng
® BOIHBI

Conepxanue y9e0H0ro MATEPHATEA

11 1’ SnexTpoMarnuTHEE konedanus. DNeKTPOMArHHTHLIE BOAHLI

CameocrosTensias pabora ofyuaomumxcs
Cocrasnenne cpasHuTenbROl Tabmmpl: «Mexammeckue u
3AEKTPOMATHITHBIC KOAe0aHmsD.

ot | 18 | b9

Terma 3. 4
Onrnxa

Ceonepmanue yiefHoro Marepuana

1| Onraxa. 3axoHES pacHPOCTPAHEHI CBETA.

3]

HpaxTuaeckne (nabopavopusie) padorns

1 | WisyyeHse 3aK0H0OB paCHPOCTPAHCHM CBETA.

2 | OnpesencHye xapaxTepicTiR codupatoneli AHHSEL

CamecrogrensHas pafora efyzaomuics
TloaroTosxa ZOMOIHATENBHOIG MATEPHANA 0 TeMaM (Ha Bedop):
«IIpera & mpupoaey, «Panyray, «Onmiriecxue npudopsis.

I | B2 |19 [ don [ 1| WD

Pazgen 4. Crpoenne a7oMa i KBAHTOBAS Q3EKRA

et
[

Tena 4.1
CaeroBnie
KBaHTHI

Cogepxanne y3e0HOro MaTepRAIR

i | Pazmiunnie BHEB! SNCKTPOMATHHTHAIX H3AVICHHIL

IlpaxTuuecxsie (Iaboparepmsie) pabores

1 | Mzyuenne unrephepenmnn u andipasunin cBeTa

Camocroaressaas padora ofysanmuxcs
Kouncnext «Jlazepey.

[SRECSER S RN

I

Tenia 4.2
duzEKa aTOMa R
ATOMHOTO 9AP2

Conepxranne yIebHoro MaTepHAL

T
1 | Crpoenue aToMa 1 ATOMHOTO SHApA.

Hipacruyeckue {Aaboparopubie) paborni

1 | Hsvuenue Moaeneii CTPOSHNS ATOMA.

CamocronTensnas pafora cOyIamuIcs
TIoAroTOBKA AONCAHHTERLHONG MATEPHANA 10 TeMan {Ha BuIOOp):

| «DneMEeHTAPHEE JACTHIED, «EACPHAY SHEpreTHEa», «KBaHTOBad

MCXAHIKA.

B {02 | |12 |

Pazaes S. Jpoaouns Beenennoii

Tensa 5.1
I BOEIoHES
Beenenuoii

Cogepmanne yiebfnore marepuaia ]

I | Conneunas cucrenma. 3Be3ab1 i HCTOYHHKHN HX JHCPITIL

2 | DanaxTnxa. 5

Hpaxrungeckue (maboparopunie) paforns

[ T w -
| KonTponsuaa palora

CamecrosTeasuas pafora o0yuacmexes

[oproToBKa AONOAHATERBHOTO MATEPHANA [C TeMad {Ha subop )
«@u3i9ecKas NpIEpOIA BPEMEHIL, TPABHTALNS H MATSDIHA»,
«KoBnenisg COBPEMEHHOTO MPEICTABACHIT SBOMOIEH BCereHHOI.

b | et | hesd | et | D | 2 | 00

Jinddepennuposannbiii 3a%eT

b

Camocroaresnnas paGera efysaommics

TpopaGoTka BCEX KOHCIEKTOB 3aHATHi, vueOHol nuTepaTypsl,
EOHOMHITTSNbHOH AHTePATYPEL.

TioproToBka K aundijepeHNpOBAHEOMY 329ETY N0 BONPOCAM.

HTOIO:

91
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2.4 Coneprxanne pa3ae/ioB JHCHKMIHHBI

2.4.1 SausTud JeKIHOHHOI0 THIA

Dopma
5 HaumeHoBaHHe
Ne ConepraHue pasgeqa TEKYLIero
paszaena
KOHTPOJs

I Pazmen 1. MexaH4eckoe ABWKEHNE, ero OTHOCHTeNbHOCTb. Cucrembt orcuera. | P, T

Mexanuka XapakTepHCTHKH ~ MEXaHMHYECKOTO  MBIKEHHA:  [EPeMEINCHHE,
CKOPOCTb, yCKOpeHHe. BHIbl MEXaHHYECKOTO [BIDKCHHA H HX
rpaduueckoe onucaHne. IIpHHIMD —OTHOCHTENbHOCTH Iamnines.
BzaumoneiicTsue Tes. 3akoHbl quHamMuky Heotona. Chiibl B IpHPOAE:
YIPYroCTh, TPEHHE, CWJia TSUKECTH. 3aKOH COXPaHEHHs UMIYJIbCa H
peaKkTHBHOE NBIDKEHHE. 3aKOH COXPaHEHHS MEXaHHYEeCKOl JSHEepriiL
Mexanuueckue kosiebamus. AMMIHTYAa, NEPHOA M 4YacTOTa
konebanuii. Cpobommble u BbIHYKAeHHbIe Konebanus. Pesonauc.
Mexauuueckue BoaHbL  CBOWCTBA BOJH. 3BYKOBbIE  BOJIHBI.
VnbTpasByK H €ro HCMOIB30BAHHE B TEXHHKE W MEIHIIHHE.

2 | Paspmen 2. Ucropus amatomuueckux yuenuii. HaOGmomemms u  omwrrsl, | JIP, Y
MonexynsapHas MNOATBEPIKAAIOIHE  ATOMHO-MOJIEKYJISIDHOE ~ CTPOEHHE  BEIIECTBA.
GH3HKA. Ocuosuble monokennss MKT u  ux OmbiTHOE ODOCHOBAaHHE.
TepmoguHaMEKA Bpoynosckoe ppwkenne. Juddysns. AbcomoTHas TeMmneparTypa.

ArperaTHble  COCTOSIHHS  BellecTBa.  lemnooOmeH.  YpaBHEHHE
COCTOSIHHA MIOeanbHOro rasa. Msompoueccel. BiaakHOCTH BO3MyXa.
Mogenb CTpOeHHst >KMAKOCTH. Mojenb CTPOEHHsi TBEPAbIX Tl
Awmopdubie Beinectsa. JKuKie KpUCTANIbl. 3aKOHbI TEPMOAHHAMUKH.
TemnoBbie ABHraTenl H OxpaHa okpysxarouteii cpensl. KIIM TemioBsx
JIBHrarteneii.

3 Paszgen 3. DrexTpocTaTHyeckoe nonie. MarauTHOe noJjie NOCTOSHHOrO MarHuTa u V.P
OcHoBbl 5MEKTPUYECKOr0 TOKA. MarHuTHas MHJYKUHs, MAarHWTHBIA TOTOK.
>JeKTpoAHHAMEKE | SIBieHHE 3MeKTPOMArHuTHOH uHAykuuu. 3akon Oma A y4acTka nenu

¥ s moaHoii uenu. Kparkash HCTOpPHS PasBHTHS NPEACTaBICHHH O
npHPONE CBETa. DJEKTPOMArHHTHAs INpPHPORA CBETA.  3aKOHBI
OTpaxkeHusi W TipenomsieHms cseta. Jucmepcus cserta. [losnspusaus
cBeta. Pasnuunble BUIbI 3JEKTPOMATHUTHBIX H3nyueHuii. Onruyeckue
pHOOPEL

4 | Pazmen 4. ®oToahheKT M KOpHyCKyIsApHEIE cBoiicTBa cBera. Crpoenue atoma i | T, Y
Crpoenne aToMa n | ero ruiaserapuas monenb. CTpoenne aTOMHOro sizpa. PaanoakTisHbie
KBAHTOBAs PH3HKA | W3JIy4eHMs M HX BO3NCHCTBUE HA JKUBblE OPTaHU3MbL JHEPIis

pacHienJIeH sl aTOMHOTO sAnpa. SlaepHas SHepreTHKa

5 Pazgen 5. Tanaxtuka. beckoneuHocts Beenennoii. [ToHsITHE O KOCMOJIOTHHIL Y. P
JBoJIoLHs
Beetennoii

Tlpumeuanne: T — Tectuposanue, P — namucauue pedepara, Y — ycrHbii onpoc, KP — koHTpobHas pabora

2.4.2. 3ansTHA CEMAHAPCKOro THHA

— HE TIPENyCMOTPEHEI



2.4.3. llpaxraueckue 3anarns (J/Iaboparopubie 3aHuTHS)

®opma
Hauvenopanme =
Ne paszena HanmMenopaHnue npaKkTHuecKus (1a00paTopubIx) paboT TeKymero
KOHTPOJS
1. |Paspmen L. Pabota ¢ rpadukami ABIKEHHS
Mexanuka Vi3yueHHe IBHKEHIs Tela IO AeHCTBIEM NOCTOAHHOMN CHJibl
VI3yueHue 3aK0HA COXPaHEHHS MMIYJIbCAa W PEAKTUBHOTO ABHIKEHHS P, v, JIP
M3yueHne 3aBHCHMOCTH NepHoaa KonebaHui HUTAHOTO MasTHHKA OT
JUTHHBI HHTH
2. |Paspmen 2. CpaBHeHHe KOIHYECTBa TEMIOThI IPH TEMnoodMeHe
MoseryJisipHas [TpoBepka CIPaBeaIHBOCTH Ta30BbIX 3aKOHOB
(hm3uKa. WsMepeHne BIaKHOCTH BO3IyXa Ip, v, JIP
Tepmopnuavuxa  |VsyyeHne mozesieil TENIOBbIX ABHraTENeH
3 |Pazpen 3. W3syyenne 3akona Oma s yHacTKa HEmH
OcHoBbI H3yueHune TeIUIOBOro JeHCTBHS 2JIEKTPHYECKOTO TOKa
3JEKTPOAHHAMHKH | JKCIICPHMEHTANILHAA IPOBEPKA ABJIEHHS 3JIEKTPOMArHUTHOM HHAYKIMH IP. V. JIP
HarsigHoe H300pakeHHe MarHHTHOTO MOJIst T
Ti3yueHne 3aKOHOB PacIpOCTPaHEHHUs CBETa
OnpeneneHne XapakTePHCTHK coOHparomel IHH3bL
4 |Paspea 4. H3yuenue unrepbepeniiut 1 AudpaKkiuuy CBETa
Crpoenne atoma i |M3ydeHne Moneneli CTpoeHus atomMa TP, ¥y, JIP
KBAHTOBas QU3HKA
5 {Paspen 5. KonrposbHas pabota
JBoJIIOLHSA KP
Beesennoii
2.4.4 Conep:xanme caMocronTenbuoli paGorei (IIpumepuasi TeMaTHKA

pegeparoB)

1 . Metposorus B mpogeccrn

®usvka B npodeccun (3naueHve GU3NKKA IIPU OCBOSHUH Npodecchn)

. TlorpenHoCTH H3MEPEHHI

. CkopocTyl B IPHPOJIE U TEXHHUKE.

5. Tamuneo I'anusielt — OCHOBaTENb TOYHOrO €CTECTBO3HAHMS

6. 3naueHue OTKpLITHH [ anunes

7. Vicaak Hpl0TOH — CO3AaTENb KIIACCHYECKOH (pH3UKH

8. Cuibl B IpUPOJIE M TEXHUKE

9. YipTpasByK u €ro UCMONb30BaHNE B MEIHIWHE H TEXHHUKE
10.PaguoakTUBHBIC M3YUCHHS U UX BO3AEHCTBHE Ha JKHBBIE OPraHU3MBbI

= L) N




2.4.5 Tlepeuens yuefHO-MeToAmIECKOro obecHeucHEs 1as CaMOCTOSTEeALHOH
pabGorol 00yIAICHINXCH 0O THCHUNIHHEES

CamocTosTenpHas paboTa VHammuxcs sBaserca saxueiimeldi gopmoli yueOHo-
BOCHHTATEIBHOTO mpotecca. OCHOBHAS HENb CAMOCTOSTENBHON paGoThl NpH H3YHEHUH
AMCHMANMHL — 3aKPENNTh TCOPCTHYECKHE 3HaHMsA, MONYYCHHHIE B XOA JNCKLHOHHBIX
sausTHil, 2 TaKoKe ChOPMEPOBATE MPAKTHYSCKIE HABBIKH NOATOTOBKH B 00/ACTH QH3HKH.

Camocrostensnas pafoTa yuampxcs B MPOLECCE OCBOCHHA JIMCHMIIKHB
BIIOHACT:

- W3yUCHHE OCHOBHOH M AOTMONHHUTENLHON AHTEPATYpsi MO MPEAMETY, NEPHOAHYCCKOH
TIeYaTH, HHTEPHET PECYPCOB;

- u3yueHHe (KOHCIIEKTHPOBAHHE) BOMPOCOB, BHI3HIBAIOIIHX 3ATPYAHCHHA;

- paboTY ¢ WIEKTPOHHBIMH Y4EOHBIMHU PECYPCAMH;

- OJTOTORKY K TECTHPOBAHHIO,

- IOATOTOBKY K MPaKTHYECKUM H JaDOPaTOPHBIM 3aHATHAM;

- BLITIONIHEHHE HOMAlIHEX 3a1aHii, NPOBEICHME ONBITOB, SKCNICPHMEHTOB.

Hanvenopanne | Ilepesens yue(Ho-MeToRmIeckoro ofecneuen s THCHNIINHE] 10 BLINQIHCHIIO
pPa3Fessa, TeMbE CAMOCTeRTEILHOH pabornt

Kacoanos, B A. ®msaxa. VrayGaensesii yposens. 10 k. yuedamx. — M.: Jipoda, 2016.-447¢.
Tpognosa, T. H. PyxoBOICTEO K pemerino 3azau no dusuxe [Snextponnsiil pecypel:
Mexauuka vueGroe nocodue axa CIIO / T. HL Tpodmosa. — 3-e wsa, nemp. u gon. — M.
Hsgarenserso FOpaiir, 2017. — 265 ¢. - URL: https://www biblio-online ru/book/65C1CD78-
22C0-4A48-B4SE-OFF2ACIE3ATA

Kaceszos, B A. ®muxa. Yravoneswsii yposens. 10 xu.: yuedmng. — M.: lipoga, 2016 447c.
Monexynspras | Ipoghuvosa, T. H. PykoBONCTEO K pelenino 3aaak no pusuke [Dnexrpornsii pecypcl:
SR 1 yuebnoe nocobue aas CIIO / T. H Tpodnmiosa. — 3-e uza., uenp. 1 gon. — M.
TepaognmHavura | Msgareascreo IOpaiir, 2017. — 265 ¢ - URL: htips://www. biblic-online ru/book/65CICD78-
22C0-4A48-B45E-OFF2ACOE3ATA

Kacesisios, B A. ®msura. Yrayonenssii yposens. 10 g : yuebuuk. — M.: fipoda, 2016.-447¢.
Kacoaros, B.A. @msuxa. YrnyOnennsii yposens. | 1 kn.: yuebunx. — M.: Jipoda 2015.- 463c.
Tpogunosa, T. H. PyxoBOICTBO K PEISHHIO 33731 10 dusuke [Inextpoubii pecypel:
yaebnoe nocodne xas CTIO / T. M. Tpoduwosa. — 3-¢ m34., HCOP. i A0M. — M.:
Hsarenscreo I0paiir, 2017. — 265 ¢. - URL: hitps:/www biblio-online. ru/book/65C1CD78-
22C0-4A48-B4SE-OFF2ACOE3ATA

DNexTPOAHHAMIKS

Kaceanos, B.A. ®usnka. Yrayonenubiit yposens. 11 wi: yueSnux. — M.: [ipoda 2015.- 4653¢.
Tpogunosa, T. H. PyxoboncTso k pemenino sanad no dusnxe [Snexrponnsil pecypel:
yaeSuoe mocobue ans CTIO / T. H. Tpodumosa. — 3-¢ s3a., sonp. # nom. — M.
Wsnarenscrso F0paiir, 2017. — 265 ¢. - URL: https://www biblio-online.ru/book/65C1CD78-
22C0-4A48-B4SE-OFF2ACIE3ATA

Crpoessne aroma 1
KBRHTOBAR (QH3HER

Kpome OEpedHCICHHBIX HCTOYHMKOB YYAIUHHCA MOKET BOCHOML30BATHCH
TIOHCKOBBIMHE CHCTEMaMH ceTH VIHTEpHET 10 TeMe CaMOCTOSTENbHOH paloTst.

Jinn  ocBoeHHMs  AUCHHIUIHHBI H  CAMOCTOSTENBHOTO  BBINOMHCHHA
npeaycMOTpeHHBIX yuebHol nporpammoli Kypca 3anaunii MOKET ObITh HCIOAB30BAHO
cnenyioiiee yueOHO-MeTOAHYECKOe 00ecTIe eHHE!

- METOIHYECKHE PEKOMEHAALMH K BHIMOMHOHHIO 1ab0paTopHbiX pabot:
- METOAMYECKHE PEKOMEHAAINH K CaMOCTOATENbHOH paboTe.

HauanomM opranu3anny moGoii caMoCcTosTenbHOH paboTs! AOIKHO ObITE NPHBHTHE
HABBIKOB H YMCHHH rpamoTHOM paGotsi ¢ y4eOHOH H HAy4HOH THTCPaTypOil 10T
[poliecc, B NEPBYI0 Ouepelb, CBA3aH C HAXOKIACHWEM HEOOXOAMMOH A7 YCTCHMHOTO
OBNANCHUS YUeOHBIM MaTepHANOM HTEpaTypoH. Yuammiics JOMKEH YMETH
ONB30BaTECs (OHAaMH GUONHOTEK H CIPABOYHO-OHOMHOrPAPHHECKHME HINAHIAME.
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3 OGPA3SOBATEJILHLIE TEXHOMOIHH

Jins m3yucHHS €CTECTBO3HAHHA HPEAYCMATDHBACTCH HCMONB30B2HWC B yaeOHOM
TIPOIIECCE AKTWBHBIX W HHTCPAKTHBHLIX (JOpM TIOBENCHHSA AYMWTODHBIX H BHCAYAMTOPHBIX
3aHSTHI C HEMBI0 (JOPMHPOBAHNS ¥ PA3BHTHS NPO(ECCHOHATBHEIX HABBIKOB 00YHAMOMIXCS.
B mpoutecce ©o0vucHHS NPHMEHSIOTCH oﬁpazoaa're%}me TEXHONOTHH AHYIHOCTHO-
NeATENBHOCTHOrO, pasBuBaloiero H mpobnemuoro obyuenms. ObszateneH mabopaTopHsIil
TIPAKTHKYM 110 pasaciaM ANCHMIHHBL
B yuebHOM mpomecce HapsAy ¢ TPAAHIHOHHBIMH 00pa30BaTENbHBIMH TEXHONOMHSIMH
HCTIONB3VIOTCS KOMIBIOTEPHOS TECTHPOBAHHE, TEMATHYSCKHE NPEICHTAIMN, HHTCPAKTHBHBIC

TCKHOJOT HIL.
3.1.06pa3oBaTeabHbIC TEXHOIONHE HPH BPOBEACHHE HeKNHH
Brgsl npaseaseMbix 00pa3oBaTeALHbIX Koa.
Ne Tena g =
TEXHOMOIHEE gac
L. Mexannka [IpolnenHoe H3NOASHIE 6*
p Monexyagpras fusuxa. TepMOANHAMITKR TipodnenMHOS HIA0IKEHHE 6%
AyAHOBH3yaNbHAd TEXHOAOTHA, npodaeaHoe :
3 OcHOBBI 3MEKTPOIHHAMHEKH 2 ¥ _ i g
H3A0HEHHR
4 Crpoenue aToMa i KBaHTOBaa Qu3uka Tlpobnenuce H3A0KEHHE 4
5 Seomomis Beenessoh TIpodneMEOe H3TOREHHE 2
Hroro mo xypey, 28
B TOM 9HCE HETepaKTusHoe oDygenme®, 6%
i
il ]
.-.OﬁpBOBaT&Tbﬂbie TEeXHOJIOT M EPH NPOBCHCHHE NPARTHUECKHY IAHSTHH
{naGopaTopubix pador)
e ] Tema 3aHATHSR . Buae: npuMengemsix odpazoparenbaniz | Kon
- i TeXHOAOTHil . mae |
|1 | Pabota c rpaduxassi ABIDKSHURL :} Kpyrnsiii CTOR IO TEOPETHUECKHM 2
| | Bompocanm. Pemenne 3a9aY KeHC-METOIOM |
— - :z
12 Hsyuenme ABIDKSHUA TeNA TIO7 ACHCTBHEM | JIacKyccus 10 TEOPETHHECKHM BOTIPOCaM. 2%
| ‘i TOCTOAHHOH CHABL fi Bruinomsienne naboparoproil padoTn i
i
i3 }‘13}"§CHHC 3FKOHA COXPAHCHIT HMIYALCH I ; JECKYCCHS MO TEOPSTHYSCKIN BOIPOCANM. 2% |
| peamrsﬂoro ABUKEHAR | Biimonmenne naboparoproii pabotnt
} 4 Hsyqemxe 33BHCHMOCTH NEPHOSA KomxeOamsi ﬂjicwccrm 10 TEOPETHYECKHM BOMPOCaM. 2 |
| HITSHOTO MAfTHHKA OT AMMHB! HHTIL | Buinozzenye nadopatoproii padoTs |
|5 f CpaBHeHNe ROMIGECTEA TERCTH! AP | IRy cons 0o TOOPETIHYECKIN BOMPOCaM. 2
I | Tenmoobnene. | Bumomnense aafoparopsoii padoTs! |
. i i | ) \‘
16 | [IpoBepka CNpPaBEARHBOCTH TA30BHIX 3AKOHOB. | Iisckycona no TEOpeTHMeCknM Bompocase. | 2%
i i it ~ - - i i
i | BemonseHine 5aboparopoi padoTs ‘ !
I ; " |
| Fismepenuie BRaXKHOCTH BOSAYXA. | TICKVCCHA TIO TEOPSTHHECKIHM BOTIPOCAM. 2

| Bumonnenue nadopatoproii padoTt
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'8 | Msyuenue Monenei TENNOBbIX ABHIaTeNe. Kpyrabiii cTOJ 0 TEOPETHYECKHM BONPOCaM 2%
Pemrenne 33134 MajlbIMH FPyIIaMi

‘9 | Visyuenue 3axoHa OMa 1Jia y4acTka Uenu. Jlickyccust o TEOPETHHECKHM BOTIPOCAM. 2

Brinonsenue 1adopaTtopHoii paboTel

10 | M3yueHue TEIJIOBOTO AEHCTBHs JIEKTPHYECKOTO Jickyccust Io TEOPETUYECKHUM BOTIPOCAM. 2

i TOKA. Bririonnenue JladopatopHoii paboTh

11 | DKRCHepHMEHTAIbHAS MPOBEPKA ABJICHHS JUCKYCCHS IO TEOPETHYECKHM BOMIPOCAM. 2

i 3NEKTPOMAarHWTHONH HHAYKUKH | Beimosenye naGoparoproii paboTet

12 | HarsspHoe 1300paXkeHHe MarHUTHOTO NOJis BeinoaseHte paloThl B MATBIX IPYIax 2

13 | H3yudeHue 3aKOHOB pPaclpOCTPaHEHHs CBETA. Pelnenue CHTYaTHBHBIX H 2

! | IPOH3BOACTBEHHBIX 3a0a4

‘14 | Onpezenenne XapakTePUCTHK COOMpatomei NuH3bL. | JIHCKYCCHs TIO TEOPETHHECKUM BOMPOCAM. 2%

! Brinonnenue nabopatopHoii paboTst

115 | Msyuenue unTepdepeHiun 1 An(PaKii CBETa. Hrposoe 3ansTue Ha MoAenax. Peenue 2%
3aja4

16 | M3y4eHne MOZENEH CTPOEHHS aTOMa JlucnyT no TEOpEeTHYECKHM BOMPOCcam 2%

Pemienne 3a1a4 HHAHBHAYAIBHO C

TPYIIIOBBIM 00CYXASHHEM

117 | KoutposbHas paborta | IupuBHayaibHBIC 3a8aHUs 1

l 5

{

{ Htoro no Kypey 33

: B TOM 4HCIIC HHTepaKTHBHOE 00yueHne™ |  14%
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4 YCJIOBUS PEAJIMBALIVU [TPOT'PAMMBbI YUEBHO! JUCHMIIINHBI

4.1 MarepuanbHo-TeXHHYecKas 0a3a, HeoOxoanMasi iisi OCYLIeCTBICHAS
00pa3oBaTe/ILHOIO HPOHEcca O JHCHHIIAHE

Peanusauus yueOHOH aucuumiuasl «®Pusuia» Tpebyer Hanuuus y4eOHOro
kabHHeTa Ul MPOBENEHHS] TEOPETHUECKHX M MPAKTHHYECKHX 3aHATHH M 1a00paropHio
COOTBETCTBYIOIIETO MPOQuIIs ,nab‘umm qou juleu -

Peaymzaiust  yueOHOM  JUCLMIUIMHBL  OCYIUECTBISIETCS B CHEHUANBHO
060pYyIOBAaHHOM KaGHMHETEe €CTECTBEHHOHAYUHBIX NHMCLMIUIAH, KOTOPBIH BKIIOYACT B
ceds:

MyJIETHMEIHA KOMILIEKT (MyIbTHMEIHAIIPOEKTOP K SKPaH),
KOMITBIOTED,

nocka yueonas,

yuebHasi Mmebeb.

YuyeOuo-MeTogmuecKoe o0ecmedeHne:

Pabouast yueOHas nmporpamma

®DoHJ OLICHOYHBIX CPENCTB

YueGHuku

MeTtoanueckue pa3paboTKy K 3aHATHIM

JunakTu4eckuil pa3naTouHbiil MaTepuan

KapTouku-3aanus, TECTOBBIE 3alaHus

JIeMOHCTpalOHHbIE MaTEPUANIBl (MYIBTUMENNHHbIC IPE3EHTALMH, BUACOPUIEMBbI)
KommiexT y4eOHO-HAMSIHBIX MOCOOUH Mo Qu3nke

Komrmiext mpubOpoB AJisi AEMOHCTPALHH OIBITOB

Kommnnext npuGOpoB Ajis MPOBEAeHHs 1a00paTOPHBIX M MPAKTHYECKHX padoT
KomruiekT mopTpeToB GU3NKOB

MeskyHapoaHas cucTeMa H3MEpPEHHsI EUHHMIIL

KoMMjieKT 3JIeKTPOHHBIX TOCOOUH

Tabnuipt no pusnke

4.2 [lepedens HeOGXOAMMOTO MPOrPAMMHOTO O0eCHedeH s
1. 7-zip (nunensus Ha aurn. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (numeH3ust -
https //get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (nuLeH3us -

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

4. Apache Open Office (suuen3us - http://www.openoffice.org/license.htmi)

5. Free Commander (nutieH3us
https:/freecommander.com/ru/%d0%bb%d0%b8%d 1 %86%d0%b5%d0%bd%d0%b7%d
0%b8%d 1%81/)

6. Google Chrome (uueH3us -
https://www.google ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBobogHOM fOCTYIIE)

8. Mozilla Firefox (nuiensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHD OCHOBHBIX H JOINOCJIHHTEABHBIX
HH®OPMAIHMOHHBIX HCTOUYHHNKOB, HEOBXO/HMbIX AJIH
OCBOEHIHA AHCIILIMHDI

5.1 OcnoBHas aRTepaTypa

I Kacbsnos, B.A. ®usuxa. Yrayonennsiit yposess. 10 kn.: ysebuux. — M.: Jipoda,
2016.-447c¢.

2. Kacpsuos, B. A. ®muxa. 10 xnace. YonyOneuusiii yposens [Texct] : yuebuux /
B. A. KacsaHoB. - 5-¢ u3a., crep. - Mockea : Jipoda, 2018.- 447 ¢

3. Kacesuos, B.A. @usuxa. Yrayoneunsti yposenb. 11 kin.: ywebuux. — M.: Jipoga
2015.-463c.

4. Kacesnos, B. A. ®useka. 11 xnace. YrayGnennsii yposens [Texcr] - yyebuux /
B. A. KacessoB. - 5-¢ u31., crep. - Mocksa - Jipoda, 2018. - 463 ¢.

5. Tpogpumosa, T. H. PyxoBOACTBO K PELICHHIO 3ajia4 10 (Qu3uke [OnexTpoHHbIH
pecypc]: yueGnoe nocodue mus CIIO / T. M. Tpogumosa. — 3-e w34, ucnp. u aon. —
M.: HWsmatensctBo [FOpaiit, 2018, — 265 c¢. - URL: hitps//www.biblio-

online.ru/viewer/65C1CD78-22C0-4A48-B45E-OFF2AC9E3AT7 A#page/]

6. Topaay, B. B. ®usuxa [DnextpoHnbii pecype]: y+eOuoe mocodue mmsd CIio / B.
B. Fopias. — 2-e u3a., ucnp. u gon. — M.: Mzaarenscrso fOpaiit, 2018. — 175 c. -
URL: https://www.biblio-online ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

7. TIopnay,B. B. ®usuxa. CamoctostenbHas padota CTyACHTa [DnexTponHkiii
pecype]: yuebnoe nocobue ans CIIO / B. B. Topaay, H. A. Msanos, M. B. TInactunnga.
— 2-¢ w3x, ucnp. W gom. — M.: Hisparenscrso Opaiit, 2018. — 168 c. - URL:
https://www.biblio-online.ru/viewer/DB3 1CB42-D3A6-4555-9807-
36332DC15ACY%#page/l

5.2 iononanTeALHEAH JHTEPATYPA

I Topsaues, B. B. O6mas ¢usuxa. Ontuka. IlpakTHueckue 3aHATHA [OnexTponnbii
pecypc]: yuebnoe nocodue wis CIIO / b. B. opsues, C. b. Morunsuunkaii. — M.:
Msmatenscteo  IOpaiit. 2018, — 91 ¢ - URL: hitps//www.biblio-
online ruw/viewer/90D35E616-26CF-496F-8C42-CF1037BCOB8E#page/1

A Kamamuuxkos, H. [I ®umzumka. [papuuyeckue METOABI pelieHHS 3anad
[Snextponnusii pecypc]: yuedHoe mocobue ans CIHO / H. II. Kanamn#kos, B. U
Komkus, — 2-¢ W34, uenp. u gon. — M.: Msaarenscrso IOpaiit, 2018. — 250 ¢. - URL:
https://www biblio-online.ru/viewer/441419C9-0692-482A-AA74-
4092DFB46930#page/1

3. Kanamunxos, H. [1. Qusuka B 2 4. Yacts 1 [Dnextporssiii pecype]: yueOHHK H
npaxTuxym aas CIO / H. I1. Kanamnnkos, C. E. Mypaebes. — 2-€ H34., HCTIP. K A0 —
M.: WspareasctBo FOpaiit, 2018. 313 ¢. - URL: hitps://www.biblio-
online.ru/viewer/93EARIFB-FD8F-446C-9C6F-DA322A473747#page/1

4 Kanamuukos, H. T1. ®usuka 8 2 9. Yacts 2 [Daextponnsiii pecype]: yuednux
npaxtaxym ans CIO / H. T1. Kanamnukos, C. E. Mypasses. — 2-¢ W3M., UCp. H AOM. —
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M.: MWsmarenscreo IOpaiit, 2018. — 293 c¢. - URL: https://www.biblio-
online ru/viewer/AFE32CB2-51F2-4F5A-8D0F-D03ES161399E#page/]

5. Topnas. B. B. ®usuxa [Dnextponnnii pecype]: yuednoe nocobue ans CIIO / B.
B. [opnau. — 2-e u3A., ucnp. u gon. — M.: Hsnareasctso IOpaiir, 2018. — 175 ¢. -
URL: https://www_biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

6. Pomsonos, B. H. @usnka [Dnextpoussiii pecype]: yuebHoe nocobue ans CIIO /
B. H. Pommonos. — 2-e w3, ucnp. u aon. — M.: Msnarensctso IOpaiit, 2018. — 295 c.
- URL: https://www.biblio-online. ru/viewer/BED898B7-5325-41D0-9524-
D40F090B07CD#page/1

7. Ocenenuux, 0. C. ®usuxa. Moayasasiit xype [OnexkTponnsii pecypc]: yuedHoe
mocobue mua CIIO / 10, C. Ocenenuuk, I1. H. Camoiinenxo, T. H Tounnusa. — M.:
Usmatensctso  [Opaiit, 2018, — 3526 ¢ - URL: hitps://www.biblio-
online ru/viewer/42F 1 BOE2-26EF-4C90-B395-3668F62893B5#page/1

8. ®usuka. Cnosapb-cipapounuk B 2 4. Yacte 1 [OnekTpoHHBIH pecypel:
cnpasounuk ans CHO / E. C. Ilmatynos, B. A. Camoneros, C. E. bypasoi, C. C
Tipomkun. — 2-e u3n., crep. — M.: Misparenscrso Opaiit, 2018. — 380 ¢. - URL:
https://www biblio-online ru/viewer/97B5E856-CESE-46A8-9174-
BBEEADEE3495#page/1

9. ®usuka. Crnosaps-cnpaBousux B 2 4 Yacte 2 [Omextpommsiii pecypcl:
cnpasounuk ans CIIO / E. C. IInatysos, B. A. Cawmosneros, C. E. bypasoii, C. C.
Tlpomxun. — 2-e u3a., crep. — M.: Mznatenscrso IOpaiit, 2018. — 396 c. - URL:
https://www biblio-online.ru/viewer/64C73E34-34A9-4F11-A707-
2966E65CTD62#page/1

10.  Aizenuon, A. E. ©®usuxa [Dnexrponnsiii pecypc]: yuebuuk u NpaKTHKYM And
CIIO / A. E. Aiizenon. — M. : Msmarensctso Opaiit, 2018. — 335 c¢. - URL:
https://www.biblio-online.ru/viewer/4AAA4EF6-39B5-4C3C-B770-
9CCAI1FDE1A95#page/1

11.  Kpasuenko, H. 10. ®usuxa [Dnexrpouusiii pecypc]: y4eOHHK H NPaKTHKYM MK
CHO / H. 0. Kpasuenko. — M.. Hsparenscteo IOpaiit, 2018. — 300 c. -
URL:https:/Awww biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-
F3F35FF62666#page/1

5.3 IlepuonmuecKue H3IAHAS

Hayxa Kybanu

Cpeanee npodeccronaibHOe 00pasoBanye

Wissectus BeicHINX yueOHbIx 3aenenuii. Cepepo-Kaskasckuii peruon. Cepus:
Ecrectsennnie Hayku - URL: hitp://elibrary.ru/title_about.asp?id=7362

Tlpuknaanas MexaHnka 1 Texandeckan dusnxa. - URL:

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

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

®usuka. [lepsoe centabps.- URL: hitp://elibrary.ru/title_about.asp?id=29019
[Mpuknaguas dusuka.- URL: http://elibrary.ruftitle_about.asp?id=9002

duznueckoe oOpaszosanue B By3ax.- URL: htip://elibrary ruftitle_about.asp?id=9220

e e [

o~ O U

19



5.4. Tlepeuens pecypcos nHQOPMARHOAAC-TENEKOMMYBEKANHONHOH CeTH
«Hurepueny, He0OXOTHMbLIX /11 0CBOCHHS AHCHHIINEDI

I 3BC «YVuusepeutetckas 6udmumoteka ONLINE». — URL: www.biblioclub.ru

2. 3BC unznatenscrra «Jlanes». — URL: https://e.lanbook.com

3. 3BC «IOpaiit». — URL: http://www.biblio-online.ru/

4. 3BC «BOOK .ruy https://www.book.ru

5. 3BC «ZNANIUM.COM» www.znanium.com

6. DNeKTPOHHBIH Katanor Hayuno#t OuOAHOTEKH Ky6I'Y. —
URL:http://212.192.134 46/MegaPro/Catalog/Home/Index

7. OnextponHas  Oubnmoreka «HM3nmatensckoro  goma  «I'peDeHHHKOBY -
URL:www.grebennikon.ru

8. Hayunas JNEKTPOHHAsA oubnuoTteka (H3b) «eLibrary.ru». -
URL:http://www.elibrary.ru

9. Bassl aansbix kommanuu «Mer Beioy. - URL:hitp://dlib.eastview.com

10.  Jiextopmym TB». - URL: http://Awww lektorium.tv/

11. Hauuonansuas snexTponHas oubnuorexa «H3B». - URL:hitp://u36.pd/

12.  KubepJlenunka: Hay4yHas 3NEKTPOHHAS bdubnuorexa. = URL:
http://cyberleninka.ru/

13. Enmmoe OKHO IOCTYa K oOpasoBatenbHpiM pecypcam - (emepamshas HC
cBobGoxuoro goctyna. — URL: http:/window edu.ru.

i14.  CopaBouHO-IIpaBoBas cHCTEMA «KoHCYyABTAHT [Laroc» - URL
hitp://www.consultant.ru



6 METOJMUECKUE YKA3ZAHUSI OBYYAIOMIUMCSI IO OCBOEHUEO
JUCHUITINHDBI

O6yyaroiquecst Uis [OJHOLEHHOTO OCBOEHHMs y4eOHOro Kypca JOJDKHBI
COCTABNIATh KOHCIEKTHI KaK TPH TIPOCIHYIIMBAHHH €ro TCOPETHUECKOH (JIEKIHOHHOM)
yacTH, TaK M OpPH TMOATOTOBKE K MpPAaKTH4ECKHM 3aHATHAM. JKenarelbHO, HTOOH!
KOHCIIEKTHI NEKIMH M CEMHHAPOB 3AMHCHIBANIMCH B JIOTHYECKOH MOCICAOBATENLHOCTH
W3yueHHs Kypca W COIEp)Kaluch B OQHOH TeTpamu. DTO 00eCrevuT fonee MOJHYIO
[IOATOTOBKY, KK K TEKYILIUM Y4€OHBIM 3QHATHAM, TaK H CECCHOHHOMY KOHTPOJIIO 3HAHUH.

CamocTosTenpHas ~ paboTa  siBisercss  Bakmedmed — Qopmoit yueOHO-
nO3HAaBaTebHOTO nporecca. 1lens 3axaHuif /Ul CaMOCTOATENBHOH paboThl — 3aKPENUTH
M DPACHIMPHTH 3HAHHS, YMEHHS, HABbIKH, NPHOOPETCHHBIE B PE3yNbTATS H3YHCHHA
JUCHATUIMHEL, OBJAETh YMEHMEM HCTIONB30BATh TONyYEHHBIE 3HAHUS B MPAKTHYSCKOH
paboTe; MONYYKThH NePBUYHBIE HABBIKK TPOYECCHOHANBHOH NEATENBHOCTH.

HauasoM opraHu3aLuy Jo60H CaMoCTOATENEHOH PaGoThl ODKHO OBITh IPUBUTHE
HABBLIKOB H YMEHHi rpamMOTHOH paboTel ¢ y4eOHOH M Hay4qHOH auTeparypoi. 3TOT
[POLIECC, B TEPBYIO O4epelb, CBA3aH C HAXOXMACHHEM HEOOXOAHMOH UL YCTICLIHOrO
OBIafcHUS y4eOHBIM MATEPHANOM JHTEPAaTypOH. YUalluhCa AOMKEH M3Y4YHUTH CIHCOK
HOPMATHBHO-TIPaBOBBIX aKTOB M DKOHOMHYECKOH JIMTEpaTypel, PEKOMEHAYEMBIH TIO
y4eOHONW NMCLMIUIHHE, YMETh MONB30BaThCs (GoHAaMu OHONMOTEK M  CTPABOYHO-
OoubnuorpaduIeCKuMH U3NAHUIMM.

3ananus i CAMOCTOATENbHOH paboThl BBINOJIHANOTCS B NHCBMEHHOM BHIAE BO
BHeayIHTOpHOE Bpems. PaGoTa NO/KHA HOCHTH TBOPHECKHH XapakTep, MpH €¢ OLCHKE
TnpenonaBaTeNb B TEPBYI0 Ouepenb OLEHMBACT ODOCHOBAHHOCTb W OPUIHMHANBHOCTH
BBHIBOAOB. B MNHCHMEHHOH paboTe MO TeMe 3aaHus ydyamuics JODKEH TMONHO H
BCECTOPOHHE PAcCMOTPETh BCE  aCMeKThl  TEMbI, YCTKO chopMynupoBath U
apryMEHTHPOBATH CBOKO MO3HLIMIO MO HCCIEIYEMBIM BOIpOCaM. Bbei0Op KOHKPETHOTO
sanaHus U9 CAMOCTOSITENGHOM  paboThl  TPOBOAMT  NPENOJABaTeNb, —BEAYLIMH
PaKTHYECKUE 3aHATHA B COOTBETCTBHH C MEPEYHEM, YKA3aHHBIM B  IUIAHAX
MPaKTHHYECKHUX 3aHATHH.

Obuye nPasUIa 86INOIHEHUA NUCLMEHHBIX pabom

Ha mepsBoM 3aHATUM CTYAEHTHI JODKHBL OBITH TPOHH(OPMHPOBAHBL O
He00XOAUMOCTH COOMIONEHHST HOPM aKaAeMHMYEeCKOH STHKH W aBTOPCKHMX TIpaB B XOAC
00yueHus. B 9acTHOCTH, IPENOCTABIAIOTCA CBEACHHU:

— o6mas nndopmanusg 00 aBTOPCKUX NMpaBax;

= MpaBuiia LUTHPOBAHHS,

= npaBuiia OPOPMIEHUS CChUIOK;

Bee HMEIOLIHECS B TEKCTE€ CHOCKH THIATENBHO BBIBEPAIOTCS M CHAOKAIOTCHA
«anpecamH».

HezmomycTHMO BKJTIOMATH B CBOIO PabOTy BBIAEDICKH H3 PabOT APYTHX aBTOpOB 6e3
yKasaHHs Ha TO, MePeCcKasbBatTh dyKylo paboTy GJM3KO K TEKCTy 6e3 OTCHUIKH K HEH,
UCMIONB30BATh uy)XHEe HAeH 0€3 YKa3aHusd MEepPBOUCTOYHUKOB (ITO KacaeTes H
uadopmauuy, HalineHHod B HMurepuere). Bce ciywau riarnata  AOJDKHBL OBITH
UCKJTIOUEHBI.

CHHCOK WCTONb30BAaHHOM JUTEpaTypbl [NOJDKEH BKIIOYATh BCE HCTOYHHKH
uHpOpMALMK, H3YYEHHbIE M NPOpabOTaHHBIE CTYIEHTOM B TMPOLECCEe BHITONHCHHA
padoThl, W JOMKEH OBITh COCTABNEH B COOTBCTCTBUM C rocT P. 7.0.5-2008
«bubnuorpaduueckas ccbuika. OOure TpeOOBAHUS U NPABHIIAY.
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Tpebosanusi K HANUCAHUIO pedepama

Pedepar no mAHHOMY KypCy SBIS€TCS ONHHM H3 METONOB OpraHH3aluy
CaMOCTOSATENBHON paboThl.

Tembl pedeparoB SIBISIOTCA JOMOJHHTENBHBIM MaTepPUaoM Uil H3YHCHHSA
AHHON MUCHUILIHHBL Pedepat oneHuBaeTcs B OfKH Oa/ul B OLEHKE HTOTO 3K3aMeHa

Pepepar nomxeH ObiTh TONATOTOBIEGH COTJIAaCHO — TEME, NPeaioKEHHOH
npenofasateneM. JloMyckaeTcs CaMOCTOATENbHBIH BBIOOD TEMbI pebepara, HO IO
COFJIACOBAHMUIO C NTPENONaBaTeNIeM.

Tlns nanucanus pedepata CTYJEHT CaMOCTOATENBHO MOAOWPACT HCTOUHHKH
unpopMALY IO BRIOpaHHOI Teme (uTepaTypa ydeOHas, nepuoauyeckas u HHTepHET-
pecypchl)

O6bem pedepara — He meree 10 cTpanun Gopmara A 4.

PedpepaT JOMKEH MMETH (THTYJBHBIA JIHCT, CONEPIKAHHUE, TEKCT NOJDKEH OBITh
pa36uT Ha Pa3ZeNsl, COTNIACHO COAEPKAHMIO, 3aKIIIOYEHHE, CIMCOK JINTEPATYPbl HE MEHEE
5 HCTOYHUKOB)

O6cyxnenne TeM pedepaToB NMPOBOAMTCS Ha TEX NMPAKTHHECKUX 3aHATHSX, TO
KOTOPBIM OHY paclpenesiensl. DTo sBiseTcs obs3aresbHbiv TpeboBanueM. B ciyyae ne
mpeAcTaBieHHA pedepara COINACHO YCTAHOBICHHOMY rpadbuky (6e3 yBaXHTENBHOU
NPU4YHHBI), yuatuiics 00s3aH NOArOTOBUTH HOBbIN pedepar.

Hudopmaius no pedepary He HOMKHA npesblnath 10 MHHYT. BricTynaromus
JI0JKEH TIOATOTOBUTH KPATKKE BBIBOJIBI 110 TeMe pedeparta J1jisi KOHCTICKTHPOBAHHS.

Cnaya pedepara mpenojaBareso 00s3aTenbHa.

7.00EHOYHBIE CPEACTBA JJIsI KOHTPOJISI YCIIEBAEMOCTH

7.1 HMacmopt GoHAA OLEHOYHBIX CPEACTB

Ne HanmeHoBaHHEe OLEHOYHOTO
Kontposupyembie pasaeibt (TeMbl) HHCLHIIMHbI
n/n cpeacTBa
Tectuposanue
1 @u31Ka B METOMBI HAYYHOTO MO3HAHMS o
YcrHBI ONpoc
Pedepar
2 MexanHka g

KontposbHas padora

KonTposnbHas pabora
VYerablii onpoc

(O3]

MonexynspHas Qu3nka 4 TEPMOJHHAMIUKR

YcTHBIi 01IpOC

4 DneKTpoAUHAMHEKA i
KonTponbpHas padbota
TectHpoBaHHe
) CTpoeHue aToMa 1 KBAHTOBas (u3uka P
Pepepar
o YcTHel 0npoc
6 Spomouust BeenenHoi P
Pedepar

7.2 Kputepuu OnNeHKH pe3yabTaToB 00ydeHus

KoHTpons M  OIEHKA pe3ylbTaTOB  OCBOEHWs  y4COHOH — IHCLMIUIMHBI
OCYLIECTBISETCS MpernoJaBaTtesieM B IPOLECCE MPOBENCHHA MPAKTHICCKUX pabor,
TECTHPOBAHHsA, COOECENOBAHMS N0 Pe3yNbTaTaM BBINOJIHEHHsS 1ad0paTOPHBIX pabot, a
TaKKe pellieHHs 3a7ad, COCTaBlieHHs paboumX Tabnuil ¥ TMOATOTOBKH coo0mmeHu K
ypoKy. 3HaHMs CTYJCHTOB HA IIPAKTAYECKUX 3aHATHAX OLEHHBAIOTCH OTMETKAMH
«OTTHYHO», «XOPOLIO», KyIOBIETBOPHTEILHO» H «HEYIOBJICTBOPHTEIBHOY.

Vernbiii onmpoc. YCTHEIH OTBET — 5TO Da3sBEPHYTHIH pPacckas, BKIOHAIOIIMH
TEOPETUUECKUE MATEpHaibl ¥ TPUMEpPhl UX NPAMEHEHNUS. VY nosneTBOpUTENbHAS OLICHKA
CTABMTCS, ECIIH CTYJEHT JIEMOHCTPHPYET HErTyOOKHE TEOPETHIECKHE 3HAHMUA, TPOABIICT
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c1abo cOpMMpOBaHHBIC HABBIKM aHanu3a SIBICHHH W MPOLECCOB, HENOCTATOHHOS
yMeHHe JeaTh apryMeHTHPOBaHHBIE BBIBOIAbI M NPHUBOAHTE MPHMEPBL, ITOKa3bIBACT HE
0CTATOYHO CBOGOZHOE BIAJIGHHE MOHOJOTHYECKOH  peublo, TEPMHHOIOTHEH,
JTOTHYHOCTBIO W TOCJIEOBATENHHOCTRIO H3OKCHHS, NENaeT OLIMOKH, KOTOPBIE MOXKET
HCIPABUTH TOJIBKO MPH KOPPEKLHH ITPENOAaBaTe/IeM.

Pedepar. TIpoayKT caMOCTOATENBHOH PabOTHI CTYACHTA, TIPEACTaBIAIOLMH cO00#H
KpATKOE H30KEHWE B MHCHMEHHOM BHAE MOJYYCHHBIX DE3YJILTATOB TEOPETHHECKOro
aHanW3a ONpeJeNeHHol HayyHoW (yueOHO-HCCNENoBAaTENbCKOH) TeMBl, TOAE aBTOp
PacKpLIBAa€T CYTh HCCIEAYeMOH NpoOJeMbl, TIPUBOJAUT Pasiu4HbIE TOYKH 3PCHUA, a
Taloke CoOCTBeHHBIE B3MIAALI Ha Hee. Pedepar ouneHMBAeTCS MO KOJIUYECTBY
NPUBJEYEHHBIX MCTOYHUKOB, TyOuHe ananu3a npodneMsl, Ka4ecTBe 000CHOBaHNS
ABTOPCKOH MO3HMLKH, TIIyOHHE PACKPBITHS TEMBI. Y IOBIETBOPHTEIbHASA OLECHKA CTABHTCA,
eC/ii TeMa OCBEINeHA JIMIND YAaCTHHYHO, JOMYIHeHbI (aKkTHHecKue OIHOKH B CONCPIKaHHH
pedepara, WIH MMEIOTCS CYIIECTBEHHBIE OTCTyIJeHus OT TpeOoBaHuil K
pedepupoBaHHIO, WIIH HENOIHbIE OTBETHI HA HOMOIHHUTEIBHBIE BOIPOCHL.

Tecr. Cuctema CTaHIAPTU3HPOBAHHBIX 3a7aHul, MO3BOJISOILAs
ABTOMATH3HPOBATH MPOLIEAYPY W3MEPEHHS YPOBHs 3HAHMH W yMeHHH O0y4aroerocs.
TecT OLEHMUBAETCS TI0 KOJTMYECTBY NpaBUIIbHBIX 0TBETOB (He MeHee 50%.).

IMpakTuueckan paGora. [Ipakruyeckas paboTa — 3T0 0COOBIH BHI NEATENLHOCTH
06y4aIoIerocs, 9T0 MOApasyMeBacT BHINONHEHHS pPA3HOIUIAHOBBIX 3aJaHuH, HE
CBA3aHHBIX ¢ 00paboTKOM TeopeTHHeckoro Marepuasa. Bo BpeMst BbIIOIHEHHU CTYACHTY
He0OXOIMMO HCTIONB30BaTh PaHee MOJTyYeHHbIE TEOpeTHIECKHE 3HaH s, [1010KUTeTbHAs
OlIEHKa CTABUTCS, €CIHU BHINOJIHEHEI BCE 3a1aHKs TPAKTHUECKOH pabOTHI ¢ 3aMEHaHHAMM,
CTYZIEHT OTBETHJI HA BCE KOHTPOJILHBIE BOPOCHI C 3aMEHaHUAMH.

JIaGopaTopnas pa6ora. JlaGopaTopHas paboTa — 3T0 0COObIi BUJ NEATEILHOCTH
obyuaromerocs, 4YTo MOAPa3yMEBaeT BHINOJHEHHS! MPAKTHYECKHX Pa3sHONIAHOBBIX
3amaHui, CBA3AHHBIX C MPHMEHEHHEM TEOPETHYECKOr0 MaTtepuana K KOHKPETHOMY
3ananuio. I10N0KHTENbHAs OLICHKA CTABHTCS, €CITH BBINOJIHEHB! OOMblas 4acTh 3aJaHuH
nabopaTopHOl pabOThl C 3aMEUaHHMAMH, CTYACHT OTBETHN Ha 4YacTb KOHTPONbHBIX
BOIPOCOB C 3aMEYaHHIMH.

Kontpoabnasi paGora. KouTtponenas pabora — 3T0 BHA AEATENBHOCTH
06y4aroIIerocs, Yro MOAPa3syMEBAET KOMIUIEKCHYIO MPOBEPKY TEOPETHIECKOro
MaTtepuana W YyMEHHE [NPUMEHATH TMOMyYEHHBIE 3HAHWS [pH PEIIeHHH 3anad.
TTonoXHUTEeNbHAA OLEHKA CTaBUTCS, ecnu BuinonHeHo 60% 3anaHuil KOHTPOJIBHOH
paboThL.

OleHka «OTJIMYHO» BHICTABMISETCS, KOrna o0ydalompecs MOKa3hlBAeT ydoKoe
BCECTOPOHHEE 3HAHWE pasiena JWCLMILUIHHEL, O00A3aTeNbHOH M JOMONHHTENbHOH
AUTEpaTyphl, apryMEHTHPOBAHO M JIOTHYECKH CTPOHHO M3JIaracT Marepuan, MOXeT
NPUMEHATH 3HAHYS [J1s aHANN3a KOHKPETHBIX CUTYaLliH.

OLeHKa «XOpOIIO» CTABUTCS MPH TBEPABIX 3HAHWAX pasiena JUCUMILIHHBL,
00S3aTeNBHON  JTUTEPATyphl, 3HAKOMCTBE C  JIOTOJHMTENBHOH — JHTEpaTypoH,
apryMeHTHPOBAHHOM H3JIOXEHHH MaTephala, YMEHHH NPHMEHHTh 3HaHHUs UL aHalusa
KOHKPETHBIX CUTyalHil.

OLeHKa «yJOBIETBOPUTENIBHOY» CTABUTCA, KOTZIA CTYICHT B OCHOBHOM 3HAET Pa3Aei
MUCLUIUTUHBL, MOXET MPAKTHYECKU IPUMEHHUTH CBOH 3HAHMUA.

OlieHKa «HEYAOBIETBOPUTENHHO» CTABUTCS, KOTAA CTYACHT HE OCBOMJI OCHOBHOTO

coZiepKaHus TipeaMeTa U ciiabo 3HaeT u3y4aeMbli paszien AUCIHUIIIMHEL.
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7.3 Onenoynbie cpeacTBa IS EPOBeleHES TeKyniel arrecranuy

Texyinuii KOHTPOIb NPOBOAKTCA B Gopne:
-HHAHBHAYATbHBIH YCTHBIH ONpOC

~-HCHMEHHBIH KOHTPOIb
-TeCTHPOBAHHKE 110 TEOPETHICCKOMY MaTepHany
-mpaKTuueckasn (1abopatopas) padota
-3amuTa pedeparta
-3a1ITA BHIIOJTHEHHOTO 3a1aHusl,

@0 . | JimgHbie Hpuveps:
PRI ; v HipaxTergecnsii
e 3uanns Ymenusn onsT (BRagenHe) K39eCTBa ONEHOWHBIX
_ CYyReHTa CpeacTs
Versetii Konrposns suannii | Ouenxa ymennm | Ouenka Haseikos | Ouenxa KonTpomsssie
(TICEMOHHEI) | WO OUPEICNEHHBIM | PASHNYATH pabotsi c cnocodHOCTH BOMPOCH [0
OmpOC no | mpodnedam KOHKPETHBIE HTEPATYPHLIMI | OTIEPATHBHO H Tenan
TEKAM TOHATIS HCTOUHEIKAMIT KAYSCTBEHHO MPINATAITCE
OTBRYATH Ha
TOCTABACHHDIE
BOHPOCH
Pedepars Kontpons 3pamiii | Ouenka ymenua | Ouenxa nasbios | Ouenka Temst
NIo QIPENCACHHBIM | PA3MIFaTs paborsi ¢ cnocobnocTi K | pedepaToB
npodaesan KOHKPETHBIE BHTEPATYPHEING | CaMOCTOSTeHbH | MPHAATAOTCH
TIOHATHA HCTOUHIKAMI oii padote u
AHAMNSY
AWTSPATVPHBIX
HCTOIHIIROB
Flpasrigeckne | Chbion mOHSTIEL OmicsiBars 1 Hapnixayn QOuenxa Tenss pabor
{nabopaTopHbi | ECTECTBCHHOHAYYHO | OOBSCHATL OTBICAHNS 1 cnocolHOCTH TIPILIATAIOTCA
e} paboTst € SBNCHIE, THIOTE3a, | CTECTBEHHOHAYY | ODbACHEHIA OnEPaTHBHO H
JAKOH, TEOPHS, HBIE SRICHI I SCTECTBEHHOHAYYH | KAYeCTBEHHO
BEIHECTEO, CBOIICTEA T BIX SIBICHI H peImaTs
Baainioageiicrsie, ABITKEHNE caoiicTs Tem: OCTARACHHBIS
JNEKTpOMATHUTHOE | HeDCCHBINTEmE | JBILKCHIE Ha
momEe, BomHa, JOTOH, | HOKYCCTBSHHBIX | HEQECHRBIX TEN H TPAKTHISCRIX 1
ATOM, ATOMHOS AP0, | CHYTHHKOS FCKYCCTBCHHBIX ma00paTopHEX
HOHIBHDYIOLIIE 3ewmi; ceolicTea | cnyTHuMkos Jemmi | padoTax 3amauu
IRAYHEHIA, IAAHET, | Ta30B, CBOIICTBA Tas0B, 131
3BE3HA, FANAKTIRE, HEAROCTEN B IRUEROCTRSE 1 APIYMEHTHPOBA
Boenesman; TBEPEBIX TSN, TBEPEREX TET, TH PE3YABTATES
CMBICT IMEKTPOMATHITH | MCKTPOMATHHTHY
SCTECTBEHHOHAYYHE! | VIO HEAVKIRGO, 10 HHEAYKIBEQ,
X 33KOHOB PacTpCCTPAECHN! | PACIPOCTPAHCHIC
FTACCHYECKOH e 3TeKTPOMArHHTHb
MEXAHIKIL, IMEKTPOMATHITH | X BOJE, BOMEOBHIS
BCRMEIPHOTO BIX BOIEL csoiicTsa CBeTa;
THIGTCHIL, BONHOBGIE IREVISHIE I
COXpasesHis SHEPriy | CBOICTEA CBETE. | MOTTIOLICHIIC CBET2
IDIVIBCE H VIVICHIE H ATORION.
SAEKTPIMECKOTO [IOTTIOLICHHE doroepdert.
3apEag, CBETE ATOREOM, O0rscueHns
TEPMOTITHANEKIL, GoroaddexT; 3ABHCHMOCTH
snextpovarmmmoil | Obvacusts CBOIICTE BEIECTD
IEETY RO, JABHUCHMOCTE ©T HX GOCTasa |
Goroodiherra; BRmAR | CBOICTE CTPORHIS
poCcCHiicRIN & BEIMECTB OF UX | KPHCTaLMIHECKEX
2Py eEbIN COCTABA H PEHMIETOR.
VISHEIX, ORG3ABINE | CTPOSHES Ormras runoTessl
HANOOMIBHTRE KDHCTRILTHYECK | OF HAYYHBIX
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| BOHAHES HA HX PEIHETOK. TEOPHIi
PazBIITHE UKL Ormmar Jlenate BuiBOMbE Ha
TRIIOTESHE OT OCHOBE
Hay4HBIX TEODHL | SRCOCDHMEHTRNbH
Jerars BRBOTE] | BIX TRHEBEL
HA OCHOBE Ynaezmie
IKCTEPIDICHTRN, | MPHBOMITD
HBIX JAHARI. TIIMEPEL,
Ipisomme FEOKASEIBAFOMIIE,
TIPHMEPEY, ut0: Radmonenns
| BOKA3LIBAIOWE, | Ul IHCTIEDHMEHT
| uro FRITHOTCE GCHOBOH
HEDmOESHIE 11 RS BHIARIDRCHIR
IECTEPIMEHT THTIOTES 1 TCOMEL,
SRASEOTCR NIO3BOMMOT
OCHOBOI AT TPOBSPHTE
BRIABILICHIET BCTHHHOCTD
THNOTES 1 TEOPETIMECKIN
Teopii, BLIBOTOB
TFO3BOMEREOT
TIPOBEPHTD
UCTHHHOCTD
TeOPETHHUECKITX
ESIEQIOB
Tecruposanne | KowTpoms 3gannii | Onenka ymesns | Onenka Haseivos | Ouenxa Bomnpocss
MO COPSHSACHHBIM | DasAHYarhe FOTHYSCKOTD cnocoDHOCTH MPHRATAIOTCH
npoOneMan KOHKpSTHEIS aHAMI3a U OmEpaTHBHO H
TOHATHR CHHTE3a TIPH KATECTBEHHO
COTNOCTABACHHH OTBEYATH Ha
KOHRPETHRIX OCTABICHHRE
NORATHN BONPOCH
Koutponshas | Kowrpoms snammii | Onenxa ymenns | Ouenxa nasbwos | Ouenka 3ananns
no Teme {paspeny) | pasnuuath NOTHHECKOTO CnocodRrROCTH TPURATAIOTCH
KOHKDETHRIS AHAMIA 5 QUEPATHRHO
FAOHSTHS CHHTE3R Opst KaYeCTReHHO
COTMOCTABACHIN OTBEHATH HA
KOHKDETHBIX ROCTABNICHHbIE
FIOHSTHIT BONPOCH

g 1

&

' h '

O T S

"

L) 1

IIpuMepHbIe TECTOBLIC 321aHES

BONHA

MEepeMELIEHEE

koachaHus

HMOVIABC

meausa A B ypassenun S = A cos(of + 0,

AMITTHTYAA
4acToTa
nepeMeeHHE
HHKIHYECKas JacToTa

3. Benmuuna @ B ypasuenun S = Acos(@i + 9.}

aMILIHTY A
4acToTa
niCpeMEllieHne
HUKITHYECKas 4acToTa

1. TIpoLeccst, KOTOPBIE XAPaKTEPH3YIOTCA ONPEAEICHHON OBTOPIEMOCTHIO BO BPEMEHH




[IpuMepHbie BONPOCH AJI KOHTPOJIs CAMOCTOATEIbHOM padoTsl

1 . Metposiorusi B npoecCH
2 ®usvika B npodeccun (3Hauenne GHU3KMKH TIPU OCBOEHNH npodeccuy)
3. TIorpeiHoCTH U3MEPEHHH

4. CxopocTy B IPUPOAE U TEXHHUKE.
5. Tamuneo Ianuneli — OCHOBaTeNlb TOYHOIO €CTECTBO3HAHKS
6. 3uauenue oTkpbITHi [ anuies
7. Ucaax HerOTOH — CO31aTeNb KIaCCHYECKOH (QU3HMKH
8. Cusibl B IPUPOJIE U TEXHUKE

9.Vnmpa33yz< U ero KHCIOJIb30BAHHE B MEAUIMHE U TEXHUKE

10.Panioak THBHBIE H3TyYeHHs ¥ BX BO3IEHCTBHE Ha XKUBBIE OPTaHHU3MBbI

7.4. OneHo4HbIe CPEACTB [Jisl HPOBEACHHAS MPOMEIKYTOIHOH ATTECTANHY

. Jnunbie Ipumepsi
Dopna . HpaxTayecknii
3uanns Vmenust Kayecrsa OLEHOYHBIX
ATTECTALMH OnbBIT (BJIAKETD)
CTYACHTA CpeacTB
Muddepentu | Kourpoib Ouenka ymenuss | OueHka HaBbIKOB Onenka Bomnpocbt
POBaHHbLH 3Hanns 6a30BbIX | TOHUMATH JIOTHYECKOTO criocobHOCTH MPUNAraTCs
339eT NOJIOJKEHH B CHELHANBHYIO COMOCTaBASHHA 1 rpaMoTHO H
obnactH TEPMHHOJIOTHIO | XapaKTEPHCTHKH 4ETKO H3JlaraThb
€CTEeCTBO3HAHHsA 00beKTOB martepHal
Ouenka ymenusi | OneHKa HaBbIKOB OneHka 3anaqu
pelaTh THIOBBIE | JIOTHYECKOTO cniocoOHOCTH MPUJIATAI0TCS
3amauy B MBIIITEHHST TIPH rpaMOTHO H
obmacti peIueHHHN 3375a4 B 4ETKO H3Jarath
npodeccuonanbH | obnacta XOJ pelleHHs

Ofi HesATenbHOCTH

npodeccronanbHOll

OesTCIbHOCTH

3ama4 B obnactu
npodeccHoHab
HOH
NEeSTENbHOCTH 1
apryMEeHTHPOBA
Th PE3yALTAThI

7.4.1 IlpumepHbie BONPOCHI [Jisi NPOBCACHHS npPOMeKyTOYHOl ATTeCTANHE
(aud. 3auer)
1.  Mexannueckoe nBwikeHHe. MatepuanbHas Touka. Teno oTcuera.
2. Tpaexrtopus. [TyTs. Ilepemenienrie. CKOPOCTB.
3 PaBHOYCKOPEHHOE NPSIMOJHHEHHOe NBHKEHHE. YCKOPEHHE. PaBHO3aMeIIEHHOE
TPSAMOJIMHENHOE IBUIKEHHE.

o

— 0 00 N O Wy

CBoGOnHOE MajeHue Tejl. YCKOpeHHe CBOOOMHOrO MajeHus. BiusHue yCKopeHuH
Ha XHUBBIE OPraHU3MBL.

PaBHOMEpHOE JBH)KEHHE MO OKPYIKHOCTH M €ro XapakrepucTuky. llepuon.

VYriioBasi CKOPOCTh. L[eHTPOCTPEMHUTENILHOE YCKOPEHHE.

OTHOCHTEIBHOCTS MEXaHHHECKOTro ABrokerkst. CloKeHne CKOPOCTEH.

[puHuMn MHEpUyK. 3akoHb!l HbloToHA.

JIBroKeHHE TeNa Moj AeHCTBUEM HECKONbKUX Cril. CIOKEHUE BEKTOPOB.
0. Vimnynsc Tena. 3aMKHyTas CUCTeMa. 3aKOH COXPaHEHUS HMITyJIbCa.
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11. Bpoynosckoe asmxenue. [nddysus. Juddysus B KUBON MPUPOIE.

12.  Pasmepsl U Macchl MONEKyJI 1 atomos. [locTosiHHas ABOranpo. W neanbHbil ras.

13. Tepmoaunamuyeckue napameTpsl. Jlapnenne rasa. Jlasnenne aTMOCQEphI.

14. Temmepatypa. TepmonuHamuteckas wikana Keqbsuna.

15. TewmmepaTyphas ukaia Llenscus MequuuHCKUH TEpPMOMETD.

16. BonsHoii nap B atMocdepe. AGCOOTHAsS H OTHOCHTENbHAS BIAXHOCTE BO3AYXA.
Touxa pocsl.

17. TlpuGopsl [nisi ONpENENiCHHs BIAKHOCTH BO3ZyXa. TurueHuueckoe 3Ha4YCHUE
BJIQXXHOCTH BO3JIyXa.

18.  XapaKTepHUCTHKA KHAKOTO COCTOSHMSA BELECTBA. BIIMKHHE NOPSIOK.

19. Cwmaumpanve. KanwuisipHocTs. KamwuispHble sBIeHHs B ObITy, NpHPOZAE,
OpraHM3Me YeJI0BEKa.

2

20. Kpucramnmteckue u amopdusie Tena. Kpucramiorpadus.

7.4.2. [IpuMepHbIe dK3aMeHANHOHEBIC 324290 HA x3amMen/IH( 3a4eT

1) KakoBa eCTKOCTb MPYIKUHBI, ECITH IPYy3 MaccoH 10 kr pacTsAruBaeT NPy KUHY
Ha 10 cm.

1000H/m

2) Kakoii rpy3 HYXHO NONBECHTH K TPYXHHE KECTKOCTHIO 1000H/m, uTO0BI
pactsiHyThb ee Ha 20 cM.

3) I'py3 Maccoi 3 Kr pacTsaruBaeT mpyxuHy Ha 5 cM. Kakum JI0mKeH OBITH TPY3,
KOTOpBIN PaCTsSHET MPYKHHY Ha 8CM.
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$ TOIOJHHUTEJLHOE OBECIEYEHME JUCIAILINHDI

Ipunoxenne 1. KpaTknil KOHCHEKT JeKNAOHHLIX 3aHATHHE
Jlexuusn «OcHOBHBbIC MOJOKEHHAA MOJIEKYJISIPHO-KHHETHYECKOI TEOPHIDY

ATOMHCTHYECKHE YYEHHS O CTPOSHHMH BELIECTB 3apONWIMCh B MNEPHOJ pacusera
xyasTypel B Kutae, Unnum, I'peunn, Pume. JipeBHerpeueckue (bunocodsr Anaxcarop u
JIeMOKpHT y4WIIH, YTO BCE BELIECTBA COCTOSAT H3 MAJICHBKHX HENENMMBIX HacTHLl -
aTOMOB.

W3BecTHO, YTO BCE BEIIECTBA COCTOAT W3 aTOMOB, MOJEKYJ, KOTOPbIE HMEIOT
onpeneNeHHyo Maccy. M3 OpoyHOBCKOrO IBHMEHHS CNEAYET, YTO HaCTHULBI - aTOMBbl,
MONEKYJIbl HAXOIATCS B HEMPEPHIBHOM XaOTHYECKOM ABwokeHuH. ONHCATh IBHIKEHHE
YaCTHIl ¢ TIOMOLIBIO 3aKOHOB MEXAHWKH HE YAaJoch. bbIJIO CO3IaHO HOBYIO TEODHIO,
KOTOpAsl Ha3bIBAETCS MONEKYJSPHO-KHHETHUECKOH TeopueH, B OCHOBE KOTOPOH JEXKUT
Tpu OOLIHE MOJIOKEHUS, & UMCHHO!

1. Jlio60€e BEIECTBO COCTOMT M3 MEJIhUAHIINX YaCTHI] - QTOMOB HWJITH MOJIEKYJL.

2. ATOMBI 1 MOJIEKYJIbl HAXOMSATCS B HENPEPHIBHOM XaOTHIECKOM (TETJIOBOM ) ABHIKEHHHU.
3. Mexay aromamy (MOJIEKYNaMH) CYIUECTBYIOT CHIIbI B3aHMOJCHCTBHA, KOTOPBIC
3@BHCAT OT paCCTOSHHS MEXAy HHMH M MOTYT ObITh CHIBMH MOPHTKEHHA U
OTTaJIKUBAHMUSL.

2. Onpitel 060cHOBaHMg MKT

Jiuddysreli HA3BIBAIOT SABJICHHE, NPH KOTOPOM BELIECTBA CaMH COOOH CMELIMBAKOTCS
apyr ¢ apyrom. Campiii mpoctoii mpumep Iu(dysun B rasax - 910 OBICTpoe
pacnpocTpaHeHHe 3amlaxoB, JaXke B CIOKOMHOM BO3IyXe: apoMar NyX0B yike Hepes
HECKOJIBKO MHUHYT OIIyIIaeTcs no Beelt komuate. Juddys3nro B razax MOXHO HabIOAaTh
TAaKXKe BO BPEMs OMNBITA C Mapoii 6poma. JUis 9TOro B CTEKIAHHBIH WUIMHAP BBICOTOH 50
CM BIMBAIOT HECKONBKO Kalelb OpoMa ¥ cpasy ke 3aKphIBAlOT LMIMHAP CTEKIISIHHOH
[IACTHHKOM, 9TOOBI yAyliaolas napa Opoma HE BbIXoAuna Hapyxy. Bo Bpems
ucrnapenue GpoMa ero mapa JOBONBHO ObICTpO mubdyHAupyeT BBEpX, HTO XOpPOLIO
BHIHO W3 TIOCTETICHHOTO OKpacka BO3AyXa B IWIHHAPE B KOPUYHEBBIH LBET.
CMeIHMBaHUe ra30B B JAHHOM CiIy4ae HE MOXET ObITh OCYLIECTBJIEHO CHJIOH TSDKECTH,
TIOCKONbKY TUTOTHOCTh TAPOB GpOMa 3HAYMTENBHO GONbIIE MIOTHOCTH BO3AyXa. 3TO
SIBIIEHHE JIETKO OOBSACHAETCA HA OCHOBE MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH: MOJIEKYJIbI
060uX ra3oB, JBUTAsCh HEYIOPSAOUYCHHO M CTAJIKMBAsCh IPYr ¢ APYroM, MOMajaioT B
TIPOMEXYTKH MEXKIY COCENHHMH MOJEKYIaMH, YTO MPHBOAUT K IIPOHHKHOBEHUS OTHOTO
rasa B APYroll U, CJENOBATENHHO, MOCTENEHHOTO BO3HHKHOBEHHS OJHOPOIHOH CMECH
rasos.

CsapuM CTONOBYKO cBekny H kaprodens. Oumctam 1 cewiy u 1 kaprodenuny,
paspe3aeM M TIOJIOBHHKM COCIHHHM HA HEKOTOpoe Bpems (2 MHH.). Ilocne wux
pasbeNHEeHHs yBUIMM, 4TO B TOM MECTe, IJie KapToilka Oblia B KOHTAKTE CO CBEKJIOH,
OHa CcTalia KPacHOH.

BO3HHKAET BOMPOC: KaK MOXKHO 00BACHUTL Au(Qy3ui0 B TBEPABIX TeNaxX JBMIKCHHEM
MOJIEKYJI, €C/Ii B HHX HACTHLBI TOJIBKO KOJIEONIFOTCS BOKPYT MOJIOKEHHS paBHOBECHS !
Hano uMeTh B BMIY, YTO HaCTHIbl TBEPABIX TENl M3pENKa MOKHJIAIOT CBOM MECTa H
fepexoAaT Ha Apyrue. BOT 3TH  «CTPAHCTBYIOIIHE» MOIEKYNBl HIH  aTOMBI
npenonpenessiioT AM(GQy3HI0 B TBEPABIX Teax.

BakHblii pa3sHOBUAHOCTH AudEdY3Hs - B3aUMHOE NPOHHKHOBEHME BELIECTB 4€pe3
[IOPHCTHIE TMEePEeropofKH - TONYHHJI Ha3BAHHE OCMOC. PaccMOTpUM TakoH OMBIT.
CoequHuM NaTpPyOOK MOPUCTOM cOCyJa Pe3uHOBOIH TPyOKOH C KONEHOM BOZSHOTO
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maHoMeTpa. TloMecTyM 3Ty TOCYAHHY NOA CTaKaH, 3anoNHCHHBIH
sogopoaoM ot mpubopa Kinma. ManoMeTp HOKakeT YBENMHHCHHE
nasnenus B cocyde. OOpscHseTCA 3T0 TeM, YTO MOJICKYJB
BOZOPO/IA, KOTOPBIE HMEIOT MEHBIIYIO MAcCy M ABHIKYTCA ObicTpee,
yeM MOMEKY/IsI KHCOpOAa H a30Ta, BXOAAUHX B COCTaB BO3AYXA,
TIPOXOAAT CKBO3b TIOPH! B COCYA OBICTpEE, UeM MOJNEKYsIsl KHCIOPOAa M a30Ta U3 3TOro
cocyia B crakadH Ecid MpHHSATE CTakaH ¢ BOACPONOM, TO JaBlICHHE B COCYAC
YMEHBINAETCA - BOAOPOA BHIXOAMT HEpe3 NOpH M3 cocyAa OpICTpee, ¥eM B HETO
TIPOHHUKAET BO3AYX.

Tuddysuo xuakoctedl uepe3 MOPHCTYIO NEPEroposKY MONKHO HabmoZate ¢
TIOMOIL{BIO TAKOTO NPOCTOTO ONBITA. 32KPOeM IHHPOKOE OTBEPCTHE BOPOHKH Lenaodanom
I [EPraMeHTOM, HAMOMHEM €€ PacTBOPOM MEAHOTO KYTOPOCa U OMyCTHM B COCYA C
Bonoii. Yepes HEKOTOPOE BpeMsA YBHAMM, 4TO YPOBEHb PACTBOPA B BOPOHKE MOBLICHIICS.
Witax, Boaa auddynaEpyeT B pacTBOP MEAHOTO Kynopoca OpicTpee, JeM PacTBop B BOAY.
Mosenenue roayGoBaTOro OKpPaca BOAB B COCY/IE CBHACTEALCTBYET O TOM, “UTO MEAHbIH
KYIIOPOC TaK JKe, XOT H MeAvieHHo, muddynanpyer B BOAY.

denenne auddysnn umeer upe3pbMalino pasHooOpasnbie 00NAacTH NMPaKTHYECKOTO
npumenenus. [Ipeskae Bcero - 310 CBapka K Naika MATEpHAOB: STH [POUECCH! OCHOBAHEL
Ha muddy3¥n CBapUBAEMBIX META/UIOB HIH OCHOBHOTO METaNna H npunos. B nocaeanue
rogsl pa3pa0oTaHC M BHEIPEHO B MPOM3BOACTBO METOA AHGMGOY3HOHHOH CBapKH B
Bakyyme. Jlisi 3TOr0 CBapuBaeMbie ACTANH NOMEWAOT B BAKYYMHYIO KaMepy H
HarpeBaloT J0 TEMOEPaTypsi, IPH KOTOpoii npouece AuQdy3nH B METALIaX MPOHCXOANT
[OCTATOYHO HHTCHCHBHO. 3aTeM ACTANH NPIGKHMAIOT APYT K APYTY H BbUACPKHBAOT
ompenenennoe Bpems. [IpeHMYILECTBO STOTO METOZA 3aKUN0YACTCs B TOM, YTO OH JaeT
BO3MOIKHOCTh CBapMBaTh MAaTepHaIB], KOTOpbi€ APYrHMH METOZaMH HEBO3MOIKHO
COSMAHMTE (CTAML C YYTYHOM, AMIOMHHHEM, BONb(PpamoM, cepedpo u3 Hepiaseromek
cranu). Jiuddysus mupoKo NPHMEHSETCA B METANNyprHH, B 9aCTHOCTH BO BpeMi
OBEPXHOCTHOH TEPMOXHMHUECKOH 00paboTky META/LTOB U CILIABOB C LE/BI0 H3MCHCHHSA
MEXAHUYECKHX CBOUCTB HX MOBEPXHOCTHOIO oA, TaK, M MOBBIIICHHS CPOKA CYKOB!
Mawus, paboTalomyX B YCAOBUAX OONbIONMX HArpy30K, CTANbHBIE ACTANM TOABEPraioT
A30THPOBAHMIC - HACHIICHYS OBEPXHOCTH CTanu a30ToM. ['0TOBbIC JSTAMH HATPEBAIOT B
amMuaka 10 TeMneparypsi 500-700 °C. Yayumenne CBOACTB MaTepHanos A0CTHIacTCs
CXOJKHMMH C TIPOLECCAMH a30THPOBAHMS - LEMEHTauuel (NOBEPXHOCTHRIM HACHIICHHEM
CTANBHBIX H3AEAHil VIIEpOXOM) H [HAHAPOBaHHEM (OAHOBPEMEHHBIM HACHIMICHHCM
TIOBEPXHOCTH AETANH YIIEPOAOM H a30ToM). He MeHee BIKHOE NPUMEHEHWE SBIACHHA
nuddy3Hu 1 B APYTUX oTpacinx npoussoacTsa. Hanpumep, Ha mudhy3nu OCHOBBIBAETCS
H3BATH HA CAXAPOBAPEHHBIX 33BOAAX Caxapa ¢ Hape3aHHOH CBCKOJBHOH CTPYHKH.
CTpysKKa IPOMBIBAESTCS BOAOH MM CaxapHbiM PaCTBOPOM Manoli KOHUEHTPAUNH, H NpH
ITOM MOMEKYNBI caxapa AuGOYHIAPYIOT H3 CTPYXKKH B pacTsop. SlemeHue audpdy3nn
JKHAKOCTEH WMeeT OONbIIOE 3HAYEHWE B JKW3HH JKMBOTHBIX M PacTeHui, MOCKONBKY
obecrnieunBaeT BCACHIBAHNE BOAB! ¥ IHIATENLHBIX BELISCTB KOPHAMH PaCTeHHi, YCBOCHHE
MHIM ¥ YOAICHHE OTXOJOB W3 KICTOK PAacTeHHH W XHMBOTHBIX. Tak e OpPOHCXOAHT
and@ysns B TKaHAX YENOBEKA H KHBOTHOTO. B nerkux, Hanpumep, Onaroaaps nuddpy3uH
KHCHOPOA H3 BO3AYXa MOCTYNaeT B KPOBb CKBO3b CTCHKH anbBeON, a 3aTeM,
PACTBODHBLIMCE B Heilf, Pa3HOCHTCA [0 BCeMy OpraHH3Ma. €1a NEepeBapHBacTCi B
JKeNyIKe M KUIIEYHHKE, W HYKHbIC OPraHM3My Bemectsa And@ynanpyioT BHYTPH
K1eToK. B TO ke Bpemsa seneactsue THMOY3HH HPOAYKTHL SKH3HEACATENBHOCTH KIETOK
BBIBOASTCH C HEH B OKPYIKAIOLIYIO CPEAY.
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Iipanoxenne 2.
JiaGoparopuasn padora

Tema: Misygenne 3aK0Ha COXPAHEHES BMEYILCA H PEAKTHBHOIO ABIKCHHS.
QOGopynosaune: npEdOp 18 AeMOHCTPANNH 32KOHA COXPAHCHER HMEYIHCA.
Ienn: B3yYHTL 32K0H COXpAHEHHS HMIYJILCA H 0 IPAKTHIECKOe HPHMEHCHEE.
Iopsinox BeimonHeHHs padoThi:

1.PacniooxuTe CKATYIO NPYKHHY ¢ PHKCATOPOM MENTY HIapHKamy Ha BbicoTe 50 cM
Ha7 CTOIOM C TIOMOIIBIO IITATHBA.

2. OtnycTHTe QUKCATOD ¥ H3MEPHTE PACCTOMHHSA, KOTOPbIE NPONETENH KO ABIH 13
[HaPHKORB B TOPH30HTANBHOM HANPaBICHUH §; H $.

3. HaiiguTe MacCy HAPHKOB ¢ MOMOMIBIO Becos. [IpoBepsTe COOTHOLICHYE! -

£q TWip

S, Ty

4 Tpouadmomaiite B AeHCTBHH NPHOOP TS AEMOHCTPALHH 3aKOHA COXPAHCHHA
HMAVALCA.
5.Cnenaiite BLIBOA.

L.

Iipunoxenne3.
J3aMeHANHORNLIH Onner

Munucrepcrso o0pa3oBanus B Hayku Poccnlickoii @enepauun
dunuan (eaepansHOro rocyIapcTBEHHOr0 OIOMKETHOTO 00Pa30BaATEALHOIO
VUPEeKACHHS BHICIIETO 00pa3oBaHus
«Kybanckuit rocyaapcTBeHubiii yHUBEpCHTETY B I. [ eneHDKHKES

Crenuansaocts 35.02.12 Cagoso-napkoBoe U AaHAMa(QTHOS CTPOHTEABCTBO

Jucnunnuna «©u3uka»
Buaer Neld

Hmnynsc Tena. 3aMKHYTas CHCTeMa. 3aKOH COXPAaHeHHA HMITYIbCa.
Kaxoli Tpy3 HyXHO NOABECHTH K NPYKHHE kEcTrocTio 1000HM, yTobst
pacTaHyTh ¢ Ha 20 o

TIpencenarens npeaMeTHOH (nMKa0Boil) komucenn  JLB. JKyx



JIUCT
n3MeHenn# paboueil yueOHOH NporpaMmbl o ANCLUIIIHHE
B/1.08 ®u3uka

ILOHOJ]HCHI/H{ 1 U3MEHCHHS, BHOCHMbBIC B pa60qy}o nporpaMmy AUCHHIIIMHBI

Ocwopanus BHecennst | Pasmen PILJL, B koTopbiii Coaepxkanne BHOCHMBIX
JOTIONTHEHUH U BHOCSITCS] U3MEHEHHS JIOTIOIHEHNII, H3MEHEHUH
H3MEHEHUH

Ilpennoxenue

paboTonartesist

Tpennoxenne

COCTaBHTEJS

NPOrpaMMbl

[Tpuobpetenue, Pasmenpt Ne2 4.5 u Ne5 O0HoBIEHUS IEPEHHSA
H30aHUE NUTepatypel, | IlepeyeHb OCHOBHOM H JTUTEPaTyphl
oGHOBNEHYE NEpeYHs U | IONONHUTENbHOH yueOHOH

comepxanus 3bC, 6a3 | nuTepatypst

JI@aHHBIX

CoctaBuTenb: MpenoaaBareib O//, W JL.B. Kyx

VIBepikeHa HA 3acCeiaHuM IMPEAMETHON (UMKIOBOH) KOMHCCHH MATEMATHHECKHX H
€CTEeCTBEHHOHAYYHBIX AUCLMILIHHE npoTokon Ne 1 oT «31» aBrycra 2018 1.

ZamMecTHTENb AEpeKTOpa 0o YP (uanana \7//7 " T. A. Pesynenxo

3aBeyiomas ceKTopoM GHONHOTEKE QHIHANA JI. I'. CoxouioBa

Iflnmenep-sﬂeKTpOHnK(nporpaMMHo-nH(])opmaHHOHHoe/’—
OGecnevenne o6pazoBaTe/ibHOM HPOrPaMMBbI) _ ;//[/ _ B, CrieTanns
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Peuensusn
Ha yue6Hy1o nporpammy yuedHoH nucunmiunbl b/1.08 ®usnka
s cnenuansHocTd 35.02.12 CagoBo-napkosoe H JAaHAMAQTHOE CTPOHTEILCTBO

PaGouas mporpamma ydeGuod mucummuinebl bJ[.08 ®usuka paspaboraHa Ha OCHOBE
TpeGopanuii MeepanbHOro rocyJapcTBEHHOro 00pa3oBaTenbHOro cTanaapta (nanee — ®I'OC),
PEeNBABISEMBIX K CTPYKTYpE, COACPKAHUIO H PE3yNbTaTaM OCBOEHHS y4eOHOH AHUCHMILTHHBI
BJ1.08 ®usuka, B COOTBETCTBUM ¢ PexoMeHOaLusIMH 10 OpPraHu3alUy TONYUEHUs CPEIHEro
obmiero o0pazoBaHusi B TpefeNiax OCBOEHHs O00pa3’oBaTe/bHBIX MPOTrpaMM  CPERHEro
npodeccHoHanbHOr0  00pasoBanusi Ha 0a3e OCHOBHOTO 00uero o00pasoBaHHs C Y4€TOM
tpebosannii ®I'OC To creumansHOCTH cpeiHero npodeccronansHoro o6pasoBanus (nanee
CI1O) 35.02.12 CamoBo-napkoBoe H JIaHAIIA()THOE CTPOUTENBCTBO, YTBEPHICHHOIO TPHKA30M
MunucrepcTsa oOpasoBanus u Hayku Poccuiickol ®enepanmu ot 07.05.2014 Ned6l,
3aperucTpupoBan B Munctepetse roctuiu 27.06.2014 Ne 32891.

PaGouast mporpamMMa SBJISETCS YACTHIO OCHOBHOM NpodeccHOHaNbHON 00pa3oBaTenbHOM
nporpammsl B cooTsetcTBuu ¢ ®I'OC cpexnero (nonHoro) obmero obpasosanus u OI' OC no
cnermansrocty CITO 35.02.12 CanoBo-napkoBoe U JaHa(THOE CTPOHTENBCTBO.

PaGouass mporpamMva y4eOHOM JUCLMIUIMHBI HanpaBleHa HA OCBOCHHWE 3HAHUH O
dYHIAMEHTANBHBIX (M3MYECKHX 3aKOHAX W MPUHIMIAX, NEKANMX B OCHOBE COBPEMEHHOH
(u3HUecKol KapTHHBI MHpa, HAuOONee BAKHBIX OTKPHITHAX B OONACTH (U3MKH, OKa3aBIINX
ONpeNeNsOINee BIHAHUE HA PA3BUTHE TEXHUKM W TEXHOJNOTHH, METOAAX HAYYHOrO MO3HAHMA
mpuposbl. B MporpaMmy BKIIFOYEHO COZAEPIKAHHE, HampaslieHHOe Ha (QOPMHPOBAHHE Y
CTYZIEHTOB KOMIETEHLWH, HEOOXOAUMBIX ISl KaU€CTBEHHOTO OCBOCHHS OIIOII CIIO na 0azse
OCHOBHOTO 00IIEro o0pa3oBaHusi ¢ MONyUEHHEM CPeJHero 00mero o0pasoBaHusm, NPOrpaMMBbl
TOATOTOBKM  KBaIM(MHUIIMPOBAHHBIX  paboyuX,  CHOY)XaIMX, TMpOrpaMMmbl  TOATOTOBKH
COELHATHCTOB CPEIHErO 3BEHA.

IMacnopT nporpamMmMbl 0GOCHOBAHHO M TIONHO OTPaXaeT COACPKAHHE AUCUMIIHHEIL, €€ POk H
MECTO B MOArOTOBKE CHELHATHCTA CPEJHErO 3BEHA, PACKDHIBACT LM H 3a/1a4d y4cOHOH
nucuuiukael. Onpenenensl TpeOoBaHMA K yMEHHSM M 3HAHMAM CTYACHTOB. TemaTuueckui
nnad ¥ coneprkaHue yueOHOM AUCHMIIMHBI PaCKpHIBACT MOCNENOBATENLHOCTE MPOXOXKACHHN
TeM, COOTBETCTBYET yueOHOMY IUIaHy M DAcCIpENeNeHHIo 4acoB. B mporpaMme ONpenencHbl
dopma mpoBemeHHs, LENH, 3a7a4u y4eOHOH IHCHHIUIMHBL, MPEACTaBICHBI MaTepHaibl IUId
Texylieli © TPOMEXYTOUHOH arTectauuu. B mporpaMMe peanu3oBaHbl MHIAKTHHCCKME
NpUHLMIBLI  O0yYeHHs: LENOCTHOCTb, CTPYKTYPHOCTB, OTpaXkeéHa B3aMMOCBS3E MENIY
OTIENIbHBIMY MIEMEHTAMH CTPYKTYPBI, YITEHBI MEKITPEIMETHBIC CBA3H.

Cozepicanue pabouell mporpamMmbl y4eGHOM AMCUHUINIHHBI MONHOCTHIO COOTBETCTBYET
tpe6osanusm OTOC cpenrero npodecCHOHATEHOTO 00pa3oBaHus MO CNENHATbHOCTH 35.02.12
CanoBo-mapkoBoe U jaHmmadTHOE CTPOMTENbCTBO. V3yueHue [MAaHHOH —IWMCLMIUIUHEL
crioco6¢TBYET G PEKTUBHOM U Ka4eCTBEHHOHN MOrOTOBKE MOJIOBIX CTICIIHATIHCTOB.

IlepeuyeHp pEKOMEHIYEMOH OCHOBHOM U JOTMOJIHUTEBHON  JIMTEpaTyphl  BKJIKOHAET
oOLEeNOCTyNHBIE WCTOYHMKH, W3IaHHBIE B TOCHENHee BpeMs (HE TMO37HES 5 mer).
Ilepeuuciertbie IHTEPHET — PeCypPChl aKTyasibHbl i JOCTOBEPHBL.

Pa6ouass mporpamma auctmmiveel BJ.08 ®usuxa mMoxer ObITH PEKOMEHIOBAHA IS
HCIOJIb30BAaHMs B y4eOHOM mporecce MNpH MOATOTOBKE MO CHELHATBHOCTH 35.02.12 Canoso-
MapKOBOe H JaHIa(THOE CTPOUTENBCTBO. oﬁ,‘%&‘p}fze?m [N
“ :@\*‘i \NV\BEPCMTeT,,

P oh 7312038420 >
P>

Penenzenm:

JI. J1. Jierun




Penensusn
Ha y4e0Hy0 mporpaMMy yyeOno# aucnunannas B/1.08 ®uznka
s cnenuansHocTd 35.02.12 CaxoBo-mapkoBoe u JaHAMadTHOE CTPOHTEILCTBO

Palouas nporpamma yueOnoli mucrmrumust bJ{.08 ®usuxa paspabotasa Ha ocHOBe Tpebosamuii
OenepanbHOT0 TOCYAApCTBEHHOrO 00pasoBaTenbHOro craHaapra (gasee — OI'CC), npexpsaBaseMmbIX K
CTPYKTYPE, CORCPIKaHNIO U pe3yapTataM ocBoeHHs yyeOHoH aucumnansbl BJ1.07 ®Ousnka, B COOTBETCTBHH C
PexoMeHAaimaMK N0 OPraHM3alUMM MNOMYYCHUS cpeaHero ofueero o0Opa3oBaHus B Mpelesax OCBOCHHSA
00pa3zoBaTeibHBIX NPOTpaMM CpEAHEro mnpodieccHOHAanbHOrO o0pasoBaHms Ha 0ase OCHOBHOPO OOINEro
obpasoBanus ¢ ygeToM Tpedosanuii ®I' OC no criclmaibHOCTH CPEIHETO NPO{PecCHOoHanbHOro odpasoBaHus
(manee CIIO) 35.02.12 C(CamoBo-mapkoBoS U JaHAIAQTHOS CTPOHTEABCTBO, YTBEPHUIEHHOIO NPHKA30M
MunmctepeTsa oOpasosanus U Hayku Poccuiickoii @enepatn ot  07.05.2014 Ned61, saperucTpupoBaH B
Munuctepcrse toctuiin Poccrm 27.06.2014 Ne 32891.

Pabouasi mporpaMma sBISETCS HacThi0 OCHOBHOH MpofeccHOHambHON 00pa3oBaTeibHOM MpOrpaMubi B
cootserctir ¢ ®I'OC cpeanero (monmoro) odmero odpasosanus u ®I'OC mo cnenmansnocta CIIO
35.02.12 Canoso-napkoBoe 1 JaHAmadTHOS CTPOHTENBCTBO ¢ KBaaupuKaumel « TeXHHKY.

Padouas nporpaMma y4yeOHOM AWCIMAIUIMHBI HANPABJICHA HAa OCBOCHHE 3HAaHMM O (YHAAMCHTAIBHBIX
du3HIECKUX 3aKOHAX U PUHIANAX, JC/KALX B OCHOBE COBPEMEHHO QH3MuecKoii KapTHHbI MADA; HaudOASE
Ba/KHBIX OTKDBITHSX B 00MacTH (M3WKH, OKa3aBIMX ONPEACHAIONICE BIMAHHE HAa Pa3BUTHE TEXHUKH H
TEXHOJOTHK, METOAAX HAYYHOrO MO3HAHKS NpUpOoXsl. B nporpaMy BK/IHOYEHO COACPIKAHHE, HANPABICHHOS
na (opMHpPOBaHiE V CTYACHTOB KOMIIETEHIHH, He0OX0IMMbIX 1114 KauecTBenHoro ocsoenus OIMOIT CTIO na
fase OCHOBHOTO OOWIEr0 00pa3oBaHMsi C MOAYYCHHEM CpeAHero odiuero o0pa3soBaHus; NPOTPaMMbI
MOATOTOBKY KBAMU(MHIHPOBAHHBIX paboumx, CHYKalHX, NPOrpaMMel NOArOTOBKH CTICHANMMCTOB CPEHHErD
3BEHA.

IMTacnopt mporpaMMsl 00OCHOBaHHO W TONHO OTPAKACT COACPKAHME AMCUMILIMHBL, €€ POjib H MECTO B
HOATOTOBKE CHICHMAINCTA CPEAHETO 3BEHA, PACKDHIBACT HEMH M 3axaqy yuedHol aucimmanbl. OnpeneicHs!
TpeboBauNsa K VMEHHAM M 3HAHUAM CTYACHTOB. TeMaTndeckuii MiaH M COAEpKanue yueOHON AMCIMIIMHHE]
PAacKphIBaET HOCHEAOBATENBHOCTS NPOXOKACHHA TEM, COOTBETCTBYET y4eOHOMY MNaHy W PacnpeiciCHHIO
yacos. B nporpamme onpenencHs! $opMa NPOBEACHHSA, HEMH, 3a/1a9H y4cOHOH AMCUMILTHHBI, IPCACTABACHB!
MaTepuansl Ui Tekyief ¥ MpOMEXKYTOYHOH aTrecTamuu. B mporpamMme peamn30BaHbl IHAAKTHYCCKHE
NpUHOUNG! O00YYEHWA: [ENOCTHOCTh, CTPVKTYPHOCTb, OTP2KEHA B3aWMOCBS3b MEXAY OTACIBHBIMH
SMEMEHTaMM CTPYKTYPbL, VITCHBI MEKIIPEAMETHBIE CBA3H.

Conepxansie pabodeit nporpammbl yueOHO AHCUMIUTHHBI NOMHOCTHI0 COOTBETCTBYET TPEOOBAHHAM
®I'OC cpeanero mnpodeccroHansHOro 00pasosanus no cnemmansHocT: 35.02.12 Capoo-mapkoBoe H
nanmmadTHOS CTPOMTENHCTBO. Fi3ydeHue JaHHOH IHCIMTIIMHLI conocobcteyer 3ddexTuHON H
Ka4€CTBCHHOH MOATOTOBKE MOMOABIX CIICHMATHCTOB.

[lepeueHs pPEKOMEHAYEMON OCHOBHOHW ¥ AOMOMHHTENBHOH JHTEPATYPl BIITIOYEET OOLICAOCTYIHBIC
MCTOYHHKH, M3JAHHBIC B MOcaeaHee Bpems (He mo3mHee 5 ner). [lepeuncnennsie HMatepHer — pecypesl
aKTyanbHbI ¥ JOCTOBEPHBL

Pabouas nporpamva AucUMIIMHB «DH3MKa» MOMKET ObITh PEKOMEHIAOBaHA JUlS HCMOJIb30BAaHMS B
yuebHOM NpoliecCE TpH MOATOTOBKE mo cnemmambHocTu 35.02.12 CanoBo-mapkoBoe W JaHmmadrHOe
CTPOHTENBLCTBO.
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