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IMosicuuTeILHAS 3aIMCKA

OO0bEM QUCHUIUIMHEL 2  3.€.
1. Pe3yabTarhl 00y4eHUs] MO JUCHUILINHE (MOAYJII0), COOTHECEHHBIC C WHAMKATOPAMH JIO-

CTHIXKCHUA KOMHeTeHHHﬁ, YCTaHOBJICHHBIMHA 06pa30BaTeJIBHOI>'I nporpaMMoﬁ

KomnereHuuu

HNuaukaropsbl
AOCTHKEHUs] KOMIIeTeH UMl

Pe3yabTaThl 00yueHus
N0 JUCHHUILINHE (MOIYJII0)

YK-1: Cnocoben ocy-
IIECTBJISATH TIOUCK, KPH-
THYECKUN aHAJIN3 U CHH-
Te3 nHpopMaluu, Mpu-
MEHATH CUCTEMHBIN
MOIXO/, JIJISl PEIICHUS
IMOCTABJIECHHBIX 3a]1a4

N -1yk-1 Ananusupyer 3a1ady, Bbl-
nensisi ee 6a30Bble COCTABIISAIOIINE.
Ocy1ecTBiseT 1eKOMIIO3HLIHUIO 3a-
naun. Onpeaensier, UHTEPIpPeTUpyeT
Y pamkupyeT nHhopManuto, Tpedy-
€MYIO JIJIsl peIIeHUsI TOCTABICHHON
3aa4u.

N-2yk-1 Haxoaut u kpuTHdecku
aHAIM3HPYeT UHPOPMAITHIO, HEOO-
XOUMYIO JUIsl PeIIeHHs TIOCTABIICH-
HOU 3aJa4H.

N /I-3yk-1 PaccmarpuBaet pa3nuynble
BapUAHTHI PEIICHUS 33/]1a4H, OIICHU-
Basi MX JIOCTOMHCTBA U HEJIOCTATKH.
N -4yk-1 'paMoTHO, TOTUYHO, apTy-
MEHTHPOBAaHHO (GOPMHPYET COO-
CTBEHHBIC CY)XJICHHS U OleHKH. OT-
nnyaeT GaKkTel OT MHEHUH, HHTEP-
MpeTalyii, OIEHOK U T.J. B paCCyX-
JICHUSX PYTUX YYACTHUKOB JIEsi-
TEJIBHOCTH.

N/I-5yk-1 Onpenensier u OleHUBaET
MPaKTHYECKUE MTOCTECTBUS BO3-
MOJKHBIX PEIICHUN 3a1a4H.

3HaTh:

— MOHATUINHO-KAaTerOpUaIbHBII
anmapaT ¥ METOJOJIOTHIO ecTe-
CTBO3HAHUS,

— OCHOBHBIE  JTallbl  Pa3BUTHS
HayKd O MPUPOAE, 0COOCHHOCTSIX
COBPEMEHHOT0 €CTECTBO3HAHMUS;

— KOHIICTIIIMM ~ TPOCTPAHCTBA U
BpEMEHH, O MPHUHIUINAX CHMMET-
pHYH ¥ 3aKOHAX COXPaHCHMUS;

— UePapXU0 CTPYKTYPHBIX YpPOB-
Hell opraHuzanuu MaTepuu (MHK-
pO-, MaKpo- U METaMup);

— CaMOOPraHU3alyi0 B >KUBOA U
HEXUBOU NPUPOJIE;

— B3aMMOCBSI3b MeEXAy (usmue-
CKMMH, XHMHYECKHMH H OHOJIO-
THYECKUMH TIPOIIECCAMU;

— crieuu(UKy >KUBOTO, BOCIIPOU3-
BOJACTBA W PA3BHUTHUS JKHUBBIX CH-
CTEeM;

— B3aMMOJICMICTBUE OpraHu3Ma u
CPEeIIbI, IPUHITUTIHI YBOJIOIH;

— MECTO 4YEJIOBEKa B JBOJIOIHH
3emiu u Kocmoca, Hoocdepe.
Ymern:

— OTIIMYATh HAyKy OT IICEBIIOHAY-
KH;
— ONpeNeNsiTh CHEeUUPUKY TOU
WM MHOW Hay4YHOW AUCLIUIUIUHBI,
ee BIMSIHHE Ha pPa3BUTHE OOIIe-
CTBa M OTJETHHBIX €€ KOMIIOHCH-
TOB;

— BBIJICNSITh ~ TEOPETUYECKUE |
MIPUKJIaTHBIE, aKCUOJIOTHYECKHE U
HHCTPYMEHTAJIbHBIE KOMITOHEHTBI
€CTECTBO3HAHUSI.

Baaners:

— HaBbIKAMH BEJIEHUS AUCKYCCH
10 TIpo0JIeMaM €CTeCTBO3HAHMS,

— METOAMKON U TEXHUKOU H3ydye-
HHAS €CTCCTBEHHOHAYYHBIX JaH-
HBIX;

— HaBBIKAMH TIOWCKa, cOopa, cu-
CTEMAaTH3AIMA U HCIIOH30BAHUIO
WHPOPMALIMK TI0  ECTEeCTBO3HA-
HHUIO.




2. Coaep:xaHue TUCHUTLIUHBI

Tema 1. DBoJIIOIMS HAYYHOI0 METOa M €CTECTBEHHOHAY4YHasi KapTUHa Mupa. Passurtue
IIPEACTABICHUM 0 MaTepuu. PasBurue npencraBieHnid o 1BMKEHUH. Pa3sBuTue npeacrasieHue o
B3auMoeiicTBuu. HayuHblil MeTos1 no3Hanus. EcrecTBeHHOHay4YHasi U TyMaHUTapHAs KyJbTYpBbI.
Tema 2. IIpocTpancTBo, Bpemsi, cumMmMeTpus. [[puHIMIB CUMMETPUH, 3aKOHBI COXPAHEHUS.
OBOJIIOLMS MPEJCTABICHUN O MPOCTPAHCTBE U BpeMeHU. CrnenuanbHas TEOpUs OTHOCUTEIBHO-
ctu. O01mas Teopusi OTHOCUTEIBLHOCTH.

Tema 3. CTPpyKTYpHbIe YPOBHU M CUCTeMbl OPraHU3alMU MaTepuu. Mukpo-, Makpo-, mera-
mup. CucTeMHble YPOBHU Opranuzanuu marepuu. CTpyKkTypa MUKpoMupa. XUMUYECKHE CHUCTE-
MbL. OcOOEHHOCTH OMOJIOTHYECKOTO YPOBHS OPTaHU3allMi MaTEPHH.

Tema 4. Ilopsaok u 6ecniopsigok B npupoge. [MHAMUYECKHE U CTATUCTUYECKUE 3aKOHOMEPHO-
ctu B npupoje. KoHuenuun kBaHTOBOM MexaHUKHU. [IpuHIMII BO3pacTaHusi SHTPONUU. 3aKOHO-
MEPHOCTH camoopranusanuu. [IpuHIun yHuBepcaabHOro 3BONIOIMOHU3MA.

Tema 5. Buocdepa u yenoBek. DKocucTEMbI (MHOTO0Opa3He )KMUBBIX OPraHU3MOB — OCHOBA O-
TaHW3alliu ¥ YCTOMYMBOCTHU JKUBBIX cucTeM). buocdepa. Yenosexk um Ouochepa. [mobanpHbIN
9KOJIOTHUECKU Kpu3uc (3KoJorudeckue PyHKIUU JTUTOCHEpbl, IKOJIOTHUS U 30POBbHE).

Tema 6. [Tanopama coBpemMeHHOro ecrecrBo3Hanmus. Kocmonorus. Kocmoronus. IIponcxox-
nenne ComHedHOU cucteMsl. ['eonoruueckas sBomonus. [Ipoucxoxaenue Xu3Hu (3BOIIONUS U
Pa3BUTHE JKUBBIX CHUCTEM). DBOIIOLUS KUBBIX cucTeM. McTopus *u3HU Ha 3eMiie U METO/Ibl HC-
CJIETOBaHUS SBOJIOIUY (IBOJIIOIMS U Pa3BUTHE )KUBBIX cucTeM). ['eHeTHKa U HBOJIIOLIHSL.

3. IlepeueHb yueOHO-MeTOANYECKOTO O00ecTeyeHnsl THCIMIIJIMHbI

— y4e0HO-METOINYECKHE MaTepHajIbl O AUCHUIUIMHE MPEICTABICHBI B DJIEKTPOHHOM Kypce
B OUOC MAY;,

— METOJIMYECKHE yKa3aHUS K BBIIOJHEHHIO MPAaKTHYECKHX pabOT MPEICTAaBICHBI B JJICK-
TpoHHOM Kypce B DUOC MAY;,

— METOJUYECKHE MaTepHajbl il 00ydJaromnuXCs M0 OCBOCHUIO JUCIUIUIMHBI MTPEICTaBIIC-
HBl Ha opunuansHoM caiite MAY B pasaene «MHpopmanus mo oOpa3oBaTeIbHBIM IPO-
rpamMMam, B TOM YHUCIIE alalTHPOBAHHBIMY.

4. ®oH/ OLIEHOYHBIX CPEICTB M0 AUCHHUILINHE
SIBnsieTcst OT/IENIbHBIM KOMIIOHEHTOM 00pa30BaTelIbHOM MpOorpamMMsl, pa3paboTad B ¢popme

OTJIEIbHOIO JJOKYMEHTA, BKJIIOYAET B CeOs:

— TepedyeHb KOMIETEHIUH C YKa3aHMEM 3TanoB UX (OPMHUPOBAHUS B MPOIIECCE OCBOEHUS

JTUCLUIIIUHBI,

— 3aJaHus TEKYLIEro KOHTPOJIS;

— 3aJjaHusl IPOMEKYTOYHON aTTeCTallluu;

— 3aJjaHus BHYTPEHHEW OIIEHKU KayecTBa 00pa30BaHUsI.

5. IlepeyeHb OCHOBHOW W [ONOJHHUTEJbHOH Yy4eOHOM JHMTepaTypbl (Il€YaTHBIE W3/aHUA,
AIIEKTPOHHBIE YdeOHbIe U3AaHUA U (M) PeCypChl AIEKTPOHHO-OMOIMOTEYHBIX CUCTEM)

Ocnosnas numepamypa:

1. Kapnenkos, C.X. KoHuenuuu coBpeMeHHOT0 €CTeCTBO3HaHMs : yueOHUK ais By30B / C.X.
Kapnenkos. - U3n. 13-e, mepepad. u gom. - Mocksa ; bepnun : upexr-Menua, 2018. - 552
C. : WI., Tabm., cxeM. - bubmuorp.: c. 525. - ISBN 978-5-4475-9245-5 ; To xe [DnekTpoH-
HeIi pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=471571

2. Kaprenkos, C.X. KoHrenmun coOBpeMeHHOTO ecTecTBO3HaHus : npaktukyM / C.X. Kapren-
KOB. - 6-¢ u3f., ucnp. u non. - Mocksa ; bepnun : upexkr-Menua, 2016. - 487 c. : un. -
bubmuorp. B kH. - ISBN 978-5-4475-6089-8 ; To e [Dnekrponnsii pecypc]. - URL:


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

http://biblioclub.ru/index.php?page=book&id=435808

3. ®penkens, E.H. Konnenmum coBpeMeHHOTO €CTECTBO3HAHUS: (DPM3HUECKUE, XUMUUYECKUE U
Ouosiornueckue KoHIenuy : yaeonoe nocooue / E.H. ®penkens. - PoctoB-na-lony : 13-
natenbcTBO «DeHukcey», 2014. - 248 c. : mi., Tadi. - (bubnuoreka crynenra). - bubauorp.: c.
233-234. - ISBN 978-5-222-21984-3 ; To xe [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=271592

Jononnumensnan rumepamypa:

1. EcrectBo3nanue: yueOHUK s 10 kitacca cpelHUX 00111e00pa30oBaTEIbHBIX yUEOHBIX 3aBe-
nennii / H.C. Ilypeimesa, U.B. PasymoBckas, M.A. Bunnuk u ap. ; nox pen. U.B. Pazymos-
ckoii. - Mocksa : dusmariaut, 2018. - 384 c. : mi. - ISBN 978-5-9221-1751-7 ; To xe
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=485238

2. Xapuenko, JI.H. [Ipupona u nuBunuzanus. [IpodunsHoe o0yuenue. 10—11 xmaccer : yaed-
Hoe mocoOue / JI.H. Xapuenko. - Mocksa : upekr-Meaua, 2014. - 214 c. - (D1eKTUBHBIC
kypce). - ISBN 978-5-4460-9835-4 ; To xe [DOnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239108

3. Jlunkun, A.W. KoHllenuu cOBpeMEHHOT0 eCTeCTBO3HaHU : Kypc jJekuuit / A.W. Jlunkun. -
Mocksa ; bepnun : JJupekr-Menua, 2015. - Y. 1. Hayku o HexxuBoM (pu3uka, XUMHUs, CU-
Hepretuka). - 151 c. : un. - bubnuorp.: ¢. 142-148. - ISBN 978-5-4475-3641-1 ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=272963

4. Jlunkun, A.W. KoHnenmmm coBpeMeHHOTO ecTeCTBO3HaHus : Kypc Jekuuii / AWM. JlunkuH,
E.A. I'opoxoBckas. - Mocksa ; bepnun : Qupexkr-Meaua, 2015. - Y. 2. buonorus u reosno-
rus. - 148 c. : un. - bubnuorp.: c. 140-145. - ISBN 978-5-4475-3642-8 ; To e [D1eKTpoH-
ueiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=272964

6. IpodeccnoHanbHbIe 6a3bI JAHHBIX U HH(POPMALIMOHHBIE CITPABOYHbIE CHCTEMBI

— CnpaBouHO-TIpaBoBast nH(pOpMaIMOHHAS cucreMa KoncynpTant [Tnroc
http://www.consultant.ru/;

— OBC «M3parensctBo Jlaub» [DNEKTPOHHBIN pecypc]|: 3IeKTpoHHAs OMOIMOTeYHas CH-
crema / OOO «M3narensctBo Jlanby». — Pesxum noctyma: https://e.lanbook.com/;

— DBC «dnekTponHas 6uGmuoTeunas cuctema IOPAWIT» [DiekTpoHHBIH pecypc]: mek-
TpoHHas Gubnmoreunas cuctema / OO0 «nekTpoHHOE M3aaTenbcTBo FOPAWTY. — Pe-
*um focryna: https://biblio-online.ru/;

— OBC «YHuBepcurerckass OMOMMOTEKa OHIAWH» [DIEKTPOHHBIN pecypc]: AMeKTPOHHO-
MEPUONYECKOE U3JJaHUE; MPOTPAMMHBIN KOMILIEKC JJIsi OpTraHU3alMKi OHJIAWH-TOCTYTIa K
muneH3noHHpiM  Matepuanam /OO0  «HekxcMemma». — Pexum  gocryma:

https://biblioclub.ru/.

7. IlepeyeHb JHMIEH3MOHHOTO U CBOOOIHO PACHPOCTPAHAEMOro0 NMPOrpaMMHOIoO odecreve-
HHS, B TOM YHCJIe 0Te4YeCTBEHHOr0 MPOM3BOICTBA
— JIuneH3noHHOE MpOrpaMMHOE 0OecTiedeHe OTeUeCTBEHHOTO MMPOM3BOACTBRA: HET.
— JluneHsnoHHOE TMporpaMMHOe olecreueHue 3apyoekHoro mpousBojacTBa: MS Office,
Windows 7 Professional, Windows 10.
— CB00OOTHO pacmpocTpaHseMoe MPOrpaMMHOE OOECIIeYeHHEe OTEUYECTBEHHOTO MPOU3BO/I-
cTBa: 7Zip.
— CB0o00JHO pacmpocTpaHseMoe IporpaMMHOe oOecrieueHre 3apyoeKHOro MPOU3BOJICTBA:
Adobe Reader, Google Chrome, LibreOffice.org, Mozilla FireFox.

8. O0ecneuyenne oCBOCHUS JUCHUILIMHEI JIHI ¢ HHBAINAHOCTLEIO 1 OB3

OObyuaromuecs u3 yrcina uHBanuAoB u uil ¢ OB3 obecnieunBaroTCs MEYaTHHIMHU U (WIIH)
ANIEKTPOHHBIMU 00pa30BaTENLHBIMU pecypcamMu B (popMax, aganTHPOBAHHBIX K OTPaHUYCHHUSIM
WX 3JJ0POBBA.


http://www.consultant.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://biblioclub.ru/

9. MaTepuajbHO-TeXHHYECKOe OfecneyeHne TUCHUILINHBI TIPEICTABICHO B MPWIOKECHUH K
OIIOIl «MaTepralbHO-TEXHUYECKHUE YCIOBHUS peali3allid 00pa30BaTeIbHON MPOTPaMMBI» U
BKJIIOYAET:
— yd4eOHbBIE ayIUTOPUHU IJISl IPOBEIACHUS YUICOHBIX 3aHSITHMA, MPEAYCMOTPEHHBIX MPOrpaM-
MOl OakanaBpuara, OCHAIICHHBIE 00OPYJOBAHHEM U TEXHUYECKUMU CpPEICTBaMU O0yde-
HUS;
— TIOMEUICHHUS JJIsl CAMOCTOSITENIbHOM paboThl 00YJarOIIMXCsl, OCHALICHHbIE KOMIBIOTEPHON
TEXHUKON C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U oOecriedyeHrueM JA0CTyna
K 3JIEKTPOHHOM MH(POPMaIIMOHHO-00pa3oBaTeabHOM cpene MAY.
JlommyckaeTcsi 3aMeHa 000py/I0BaHUS €T0 BUPTYaTbHBIMH aHATOTaMH.

10. PacnpeneJieHre TPy10eMKOCTH M0 BUAAM YUeOHOM /1esITeJIbHOCTH

Tabmuua 1 — Pacipeaenenne Tpy10eMKOCTH

Pacrmipenenenne Tpy0eMKOCTH JUCIUATLINHBI IO
(dhopmam oOyudeHus

Bun yuebHolt nesrensHOCTH Ounas 3aouHas
CemecTp Bceero Cemectp Bceero
1 4acoB JacoB
Jlexumn 10 10
[IpakTuueckue padOTHI 26 26
CamocrosTenbHas pabora
P 36 36
[ToxroToBka K MpoOMEXyTO4-
HOU aTTeCcTalluu B o
Bcero yacos 72 79
MO JUCIUNJIHHE
/ 13 HUX B popMe MpaKTUye- 14 14

CKOW MOATOTOBKHU

cDOpM]’:;I HpOMG)KyTO‘-IHOfI aTTeCTAllUU U TCKYILICTO KOHTPOJIA

3ager X _
Joxman 1

Ilepeyenn npakTu4eckux pador no gpopmam 00y4eHust

Ne T 5
. eMbl MPAKTHYECKUX PadoT
1 2

Ounas dopma

1 | Marepust u ee aTpuOyTh

2-3 | CucteMHbIe YPOBHU OpPTaHU3AIIMHA MaTepUHI

4-5 | CratucTrdecKkue U TepMOJMHAMUYECKHIE CBOMCTBA MAKPOCHCTEM

6 | buonornyeckuii ypoBeHb OpraHu3ali MaTepUH

4 | CratucTu4eckue v TepMOAMHAMUYECKHE CBOMCTBA MAaKPOCHCTEM




