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1. IMosicHUTeIBLHAA 3aNMCKA

Lenpro ocBOEHMS NUCUMIUIMHBI «ECTECTBEHHOHayuyHass KapTHHA MHUPa» SBISETCA
(dhopMHUpOBaHKE TIPE/ICTABIICHUN O €CTECTBEHHOHAYYHON KapTUHE MUpPA KaK TJI00AIbHOW MOJIETH
MIPUPOJIBI, OTPAKAIOIIEH IIEIOCTHOCTh, U MHOTO0Opa3ue MHpa; U3YYCHHE NOCTIKEHUN HAyKH U
WX 3HAYEHUE ISl pa3BUTHUS YEJIOBEUECTBA.

3amaun  TUCIUIUIMHBI: O3HAKOMUTHCS C Oa30BBIMH TMOHSATHSAMH ¥ KOHIEHIUSMU
€CTECTBEHHOHAYYHOM KapTUHBI MHpA; HAYUYUTHCA OCYIIECTBIISITh TOUCK M KPUTUYECKHU
aHAIIM3UPOBATh MH(DOPMAIIMIO O TIPUPO/IE, COACPKAIILYIOCS B MH(HOPMAITMOHHOM POCTPAHCTBE.

1.1. MecTo IUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHON NPOrpaMMbl

JlanHass MUCHIMIUIMHA BXOJIUT B 0a30BYI0 4YacTh MUCUHUIUIMH y4eOHOro TutaHa. JlaHHast
IMCUMIUIMHA Oa3upyeTrcs Ha 3HAHUAX, MOJYYEHHBIX OOYYaloIIMMHUCS B XOJ€ H3YyYeHUs
mucuurmud:  «Mcropust  (ucropus  Poccum, BceoOmas — uctopus)», «dunocodusy,
«H(popMalMOHHbIE TEXHOJIOTUU B 00pa30BAHUNY.

1.2. Komnerenuuu ody4arwmerocs, gopMmupyembie B pe3yJbTaTe 0CBOCHHS JAHHOH
oOpasoBaTe/ibHOW mporpammbl. [Ipouiecc wW3ydyeHUsT AUCHUIUIMHBI — HAMpaBJIIEH HA
(dhopMUpOBaHUE AIIEMEHTOB CIeAyONMX KomneTeHnui B cootBeTrcTBUU ¢ ®I'OC BO u OI1 BO
10 JAaHHOMY HampaBJeHHUIO OArOTOBKHU:

Kon n naumenoBanue [Tnaaupyemplie pe3yabTaThl O0yUYESHHUS:
komrereHmu (13 I'OC BO) (3HaHueBbBIC/PYHKITMOHAIBHBIC)

YK-1. CriocobGeH ocymiecTBIATh | 3HaeT ©0a30BbIe IMOHSATHS W KOHIICTIMH, COCTABJISIOIINE
MOMCK, KPUTHUYECKHI aHalIW3 U | OCHOBY €CTCCTBEHHOHAYUYHOM KapTUHBI MUPA.

CUHTE3 uH(popManuH, | YMEET OCYIIECTBISATh MOUCK HEOOXOIuMOW WH(pOpMauud B
NPUMEHSITh CUCTEMHBIA MOJIXOJ | 00JacTH  ©CTECTBEHHBIX  HAyK,  COJIEpiKaleics B
JUISL  PENICHUs TOCTABJICHHBIX | MH()OPMAIIMOHHOM IPOCTPAHCTBE, M yMEET KPHUTUYCCKU €e
3aa4 aHAJM3UPOBATh (Moxer pa3nuyarb HayYHbIC "

TICEBOHAYYHBIC MMPEJICTABICHHUS O IPUPOJIC).

2. CTpyKTYypa ¥ TPYA0EMKOCTh JUCHUTITIHHBI

Tabmura 1
Buj yue6Hoii padoThl Bcero yacosn Yacos B cemecTpe:
(axageMuUeCcKre Jachl) 180 aka. 4acoB
3 cemecTp

O0mmii 00bem 3a4. eA. 5 5

yac 180 180
N3 Hux:
Yacel ayauTOpHOU pabOTHI (BCEro) 60 60
Jlexumu 20 20
[IpakTHyeCcKue 3aHATUSA 40 40
JlaGopaTopHbie 3aHITH - -
Yacel BHeayIMTOPHOM padoThl, 120 120

BKJIIOYASI CAMOCTOSITEJILHYIO
padoTy 00y4arnierocsi

Bua nmpoMekyTO4YHO# aTTecTaliu IK3aMeH
(3ageT, nud. 3a4er, SK3aMEH)

3. CucremMa oLleHUBaHUSA
OrneHUMBaHWE OCYIICCTBISIETCS B paMKaX OaJUIbHOH  CHCTEMbI, pa3paboTaHHOMN
mpernojaBaTesieM H  JIOBEJCHHOW JI0 CBEJACHHS OOYYalOIIMUXCS Ha TIEPBOM  3aHSATHHU.
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MaxkcumManabHOE KOJIMYECTBO OaijioB, KOTOpble MOXET HaOpaTh CTYAGHT B XOJ€ H3YyYeHUs
mucuuriuHbl, coctaBisier  100. Ilo pasHbiM  ¢gopmMamM  KOHTpOJdsl OaljibHBIE OLIEHKU
pacrpenienioTcss cienyomuM o0pa3oM: cobecenoBanue mnmo TtemMam Kkypca 0-16 6Gamios;
BBITIOJIHEHHE Yy4ueOHOro MuHHU-TIpoekTa — 0-34 Gama; TectupoBaHue mo temaMm kypca — 0-50
0aoB.

[Tpu HabGope crynenTom Oosiee 60 OaIOB OLIEHKA 32 TPOMEKYTOUHYIO aTTECTALUI0 MOXKET
ObITh BBICTABJICHA AaBTOMATUYECKH COIJIACHO CIEAYIOMIMM KputepusMm: 61-75 OamnoB —
YIOBJIETBOPUTENHHO; 76-90 6aminoB — xopomrio; 91-100 6ay1oB — OTJIIMYHO.

CryneHTsl, HabpaBIIKe MO TEKyIIEeMYy KOHTPOJII0 MeHee 61 OansioB, a Takke He COTJIaCHbIE
C UTOTOBOM OIIEHKOM, MOJIyYEHHOW MO pe3ysibTaTaM TEKYIIEro KOHTPOJsS, CHAIOT JK3aMEH B
yCTHOH (opme.

4. Copep:xkanue TUCHUIIIHHBI
4.1. TeMaTHyecKN NJIAH JUCHHUILINHBI

Tab6muma 2
Ne | HammenoBanue teM H/HJIM O0beM TUCUMIIMHBI (MOTYJIs), Yac.
pa3naejioB Bcero | Buanl aynutopHoii padotsl B yac. | lnble
BUJIBI
KOHTaKTH
oH
paboThI
Jlexumu | ITpaktrnueck | JlaGoparop
ne HBIC
3aHATHUA 3aHATHUA
1 2 3 4 5 6 7
Moayns 1
1 | Benenne. EctecTBO3HaHME 8 2 2
KakK (h)eHOMEH KYJIbTYpPHI.
2 | Dranbl pa3BUTHS 8 2 2
€CTECTBO3HAHUS
3 | OCHOBBI METOJIOJIOTUH HAYKHU 8 2 2
Monynsb 2
4 | CTpyKTypHBIE YPOBHH U 12 2 4
CHUCTEMHas OpraHu3aIus
MaTepHH.
5 | Pusnueckas KapTUHA MUpa. 12 2 4
6 | Konueniuy BO3HUKHOBCHUS 16 2 6
1 pa3BuTHs BeeneHHOM.
Monaynb 3
7 | X¥UMHYECKHE 16 2 6
npeoOpa3oBaHus BEIIECTBA.
Kocnoe BemectBo 3emiin.
8 | deHOMEH XHU3HH. 24 4 8
[IpoucxoxaeHue u BOJIIOIUSA
ku3an. Konnenmuu
TCHETHKH.
9 | AuTpomnoreHes. 16 2 6
B3aumoneictsre npupoabsl U
o011ecTBa.
Hroro (uacos) 180 20 40




4.2. Conep:xaHue TUCHHUILIMHBI 10 TeMaM.
4.2.1. Conep:kanue JUCHUILIUHBI.

Mogayas 1.

Tema 1. BBenenne. EcrecTBo3HaHue kKak ¢peHOMEH KYJIbTYPbI.

EcrecTBO3HaHnMe Kak »3JeMEHT MHUpPOBO33peHUs. OCHOBHBIE HCTOPUKO-KYJIbTYPHbBIE
IIPEANOCBUIKA U 3aKOHOMEPHOCTH DPa3BUTHSl  €CTECTBO3HAHMs. EcCTeCTBEHHOHay4Has U
ryMaHuTapHas KyJnbTypa. BsaumopeiicTBUe €CTECTBEHHBIX UM TyMaHMTapHBIX  HayK.
Knaccudpukamuss nHayk. [uddepeHumanus u uHTErpanus Hayk. MecTo HaykKu B CHCTEME
KYJbTYpPBI U €€ CTPYKTYpa.

Tema 2. JTanbl pa3sBUTHS €CTECTBO3ZHAHUS.

OO6mass ucTtopusi e€CTeCTBO3HAHMS. AHTUYHOCTh, Hartypdumiocodus. [lepBeie HaydHbIE
nporpammMbl: 1 - Marematnyeckass nporpamma Ilmatona, Iludaropa; 2 - KopmyckynspHo-

aTomucTHueckass mporpamma Jlemokputa;, 3 - KouTuHyanbHas mnporpamMmma ApHCTOTENS.
EcrectBoznanne B CpeaHue Beka, pPa3BUTHE YHUBEPCUTETOB. EcCTeCTBO3HAHHME B 3IOXY
Bo3poxnenus. dopmMupOBaHUE MEXaHUCTUYECKOTO €CTECTBO3HAHMUSL: co3JaHue

TeJIMOLICHTPUYECKON CHUCTEMBI MHpPa M YUEHHS O MHOYKECTBE MHUPOB, CO3/IaHUE KJIACCHUYECKOMN
MEXaHUKH U HKCIEPUMEHTAJIbHOIO E€CTECTBO3HAHUSA, POXKICHHE MEXaHHUCTHUYECKONW KapTHHBI
mupa. EctectBo3nanne B XVII-XVIII Bekax. DBONIOIMOHHBIE UJEU B €cTecTBO3HaHUU 18-19
BekoB. OTkpbITHE (yHIaMEHTAIbHBIX 3aKOHOB U Teopuid. Ilpeamoceuiku  KpyLIeHHs
MEXaHUCTUYECKOTO €CTECTBO3HAHMUSA, DPA3BUTHUE HAYYHO-TEXHHUYECKOIO Ipouecca. Pa3surtue
COBPEMEHHOr0 ectecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO0JIOTHH HAYKH.

CymHocTh HayyHOro mno3Hanus. Hayka u HaywyHoe 3HaHue. [lo3HaHwe Kak mporecc
OTpakeHUs JAeUCTBUTENbHOCTH. KpuTepunm U HOpPMBI OTIPAaHUYEHHS HAYYHOTO 3HAHUSA:
MPUHLUIBI BepuUKauy, QanbcuUKalud U panuoOHalIbHBIA MpUHUMIL. Bunel cpeiacts u
MeTofioB Haykd. CTpyKTypa M YpPOBHHM HayuyHOro mnosHaHus. OOmiee MHOHSTHE O METOJE.
XapakTepucTUKa OCHOBHBIX METOJ0B Haykd. OOlIeHayyHble METOJbl SMIUPHUUYECKOTO YPOBHS
no3Hanus. OOIIeHayyHbIe METOAbI TEOPETUUYECKOr0 YPOBHS Mo3HaHus. OOIIeHayuYHble METO/IbI,
MIPUMEHSEMbIE Ha SMIUPUYECKOM U TEOPETUUECKOM YPOBHSX IMO3HAHUSI.

MoayJs 2.

Tema 4. CTpyKTYpHBIC YPOBHHM M CHCTEMHAsl OPraHU3aNMsA MaTEePHH.

Hepapxnunocts MUPOB. MUKpO-, Makpo-, Meramup. CTpyKTypHbIE YPOBHU OpPTaHHU3aLUU
npupoasl. Mukpomup U QyHIaMeHTaJdbHbIE B3auMojeicTBus. KBapkoBas mpupoja marepuu.
OCHOBHbBIE XapaKTEPUCTUKU AJIEMEHTApHBIX YacTHll. TUmbl (U3MYECKOTO B3aWMOJEUCTBUS B
IIPUPOJIE. 3aKOHBl COXpPAaHEHHMs M NPHUHLUI CHUMMETPUM B €CTECTBO3HaHWU.  [IpuHIMI
CUMMETpPHUU U 3aKOHBI COXpaHeHus B npupojae. OCHOBHbIE 3aKOHBI IPUPOBI B TEPMOJAUHAMUKE.
IlepBoe Hauano TepmoauHamuku. [lonsaTue suTponuu. Bropoe Hayao TepMOIMHAMUKN

CuHepreTuka Kak HayKa O CAMOOPTraHHM3alMy CHCTEM. YCJIOBUS M MEXaHU3MBI
camoopranuzanuu. CamoopraHmszanuss B KUBOW mpupoae. Mues OTKpBITOM CHCTEMBI
O.llpenunrepa. Camoopranusanys B He:KUBOU npupojie. CuHepreTudeckas KapTHHA MHpA.

Tema S. ®usnyeckas KapTHHA MHPA.

MexaHnnyeckass KapTHHa MHpa M €€ OCHOBHBbIE TOHATUS M mosiokeHus. OoOuue
IpeJCTaBIeHUs] 0 MaTepuu. MexaHUCTHYecKas KapTHHA MHUpa U ee 0COOeHHOCTH. JlucKkpeTHas
(xoprmycKyJsipHasi) MOJENb PEaJbHOCTH, KOHLEMIUS aOCOJIOTHOTO MPOCTPAHCTBA U BPEMEHH,
IPUHLKI ~ JeTepMUHM3MA. 3aKkoHbl JBWkeHMs. [lpuHnmn  nanbHozpeWcTBhda.  Teopus
AJIEKTPOMArHUTHOTO TOJIS U KPU3UC MEXaHWYECKOM KapTUHBI MUpa. DJIEKTPOMarHUTHAsI KapTUHA
Mupa, GOopMHUpOBaHHUE MOJIEBON (KOHTUHYAJIbHOM) MoJienu peanbHOCTH. [loHATHE BeposTHOCTH,
MPUHLNIN ONU3KOJACHCTBUS, peNAUUOHHAs (OTHOCHTENIbHAs) KOHUENIMS MPOCTpaHCTBA U
BpemeHH. KBaHTOBO-TION€Bas kapTHHa Mupa. Ee OCHOBHBIE MOHATHS, monoxeHus. KBanToBo-



IIOJIEBBIE  TIPEACTAaBJIEHUS O Marepuu. lIpuHIMD — HeompeAeneHHOCTH W NPHUHLIMII
JOTIOJTHUTENBHOCTH. PenaTBUCTCKas KapTHHA MHpA.

PaszButue mnpencraBieHuii o mMatepud. BuIbl, CBOMCTBa M CIOCOOBI CYIIECTBOBAHHS
matepun. OCHOBHbBIE (OPMBI IBUKEHHSI MaTepuu. Pa3BuTHe mpeacTaBieHU O IPOCTPAHCTBE U
BpeMeHM. Pa3BuTHe TmIpencTaBiIeHMH O JBMKEHMM W O B3aUMOACHCTBUU. OBOJIOLMS
npeJicTaBiIeHu o mpoctpaHcTBe v BpemeHu. [IpoctpanctBo u Bpemss B CTO. Obmas Teopus
OTHOCUTEJIBHOCTH O IIPOCTPAHCTBE U BPEMEHHU.

Tema 6. Konuenuuu BO3BHUKHOBEHHUS M pasBuTHs BeesleHHOI.

Obmass xapakrepuctuka Bcenennoil. Kocmuueckue paccTosHHsT M MaclITaobl,
aCTpOHOMHMYECKas €IMHMIA, CBETOBOM roj, mapcek. Kocmonormyeckne monenu BceneHHOMN.
Kocmonornyeckue mnocrtynatel. CranvoHapHas Mojaenb Bceenennoit OliHmrelHa.  Error:
Reference source not foundMonens pacmupsitomeiics Bceenennoit  A.A.Dpuamana.
OOHapyxeHue sBieHUS pazOeranust rajxakTuk J.Xa066mom. dopmyna Xab6ia. JlomonHeHue
KoHUenuu bonpmioro B3peiBa Teopued MHOASIUN. AHTPOINHBIM NPUHIMUI B KOCMOJOTHH.
Oo6mas kaptuHa Bcenennoii. Ctpykrypa Bceenennoit. Hama ranaktuka. Jlpyrue rajgakTHKH.
CoBpeMeHHbIe MPEJCTABICHUSI O POXKJIEHUU U 3BoJtoluu 3Be3a. ConmHeuHas cuctema. CoJHIE.
Crpoenne ConHeuHoil cuctembl. I'umoreza mnpoucxoxaeHuss CONHEYHOM  CHCTEMBI.
AcTpoHOMHMYECKHUE YCITOBHS, HEOOXOIMMBIE JIsI CYIIECTBOBAHUS KM3HH HA IJIaHeTe (B Ipeesnax
ConHEe4YHON CUCTEMBI)

Monyas 3.

Tema 7. Xumnueckue npeodpasopanus Beuecrsa. KocHoe Bemecrso 3emiu.

HcTopuueckue acniekTsl CTaHOBJIEHUS XUMUH. CriennpuKa XUMUYECKOTO 3HAaHUSA. XUMHUS
KaK HayKa, ee 11eJ1, 3a7a4i, OOBEKThl HCCIEA0BAaHUMN, POJIb B dKU3HU YEJIOBEKa U MECTO B HayKe.
YyeHue o0 cocraBe BeEIIECTBA U YPOBEHb CTPYKTYPHOM XHMMHMHM. XHMMHYECKUE IIPOLIECCHI,
CaMOOpraHu3alns XUMHUYECKUX CUCTEM. XHMMHYECKHE SJIEMEHThl M B3aUMOJEUCTBHUS MEKIY
HumH. Co3JjaHKe MEePUOIMUYEeCKOro 3aKOHa (CUCTEeMBI). 3aKOH MOCTOSHCTBA cocTaBa. BerecTBa u
cmecu. Knaccuduxanus BemectB. CTpyKTypa XUMUYECKUX COCTUHEHHUM, YUEHHE O XUMUYECKUX
nporeccax. Heopranuueckue W OpraHMyeckue BelIeCTBA, WX oOpa3oBaHHMEe B Mpoliecce
r7100aJbHOW HBOJIIOLIMU, POJIb B MPHPOJAE. XUMHUYECKHE 3JIEMEHTHI, PacnpOCTPaHEHHOCTH,
CBOMCTBa HEKOTOpBIX OCHOBHBIX anemeHToB (H, O, C, N, S, P). I'pynnbel Xxumuyeckux
3JIEMEHTOB. XUMHUYECKask IBOIOLMUS 3EMIIH.

Tema 8. ®enomen xu3uu. Ilpoucxoxxaenne u 3BoI0nuA ;Kku3HU. I'eHeTHKA.

CoBpeMeHHbIE KOHIICTIIUU MPOUCXOKJIEHUS, Pa3BUTHSI U CYIIHOCTH >Xu3HHU. [Ipobrnema
CYIIHOCTH W ONpEACNeHUs XKU3HU. XHUMHUECKHH cOCTaB >KMBOM Martepun. KoHuenmuu
BO3HUKHOBEHUS KM3HU Ha 3emie. ['unoressl Ouorenesa. I'unoreza abuorexnesa. DBONIOIIMOHHAS
Teopust. OCHOBHBIE 3Tanbl OMOXMMUYECKOH 3BoMIONMU. CTpPYKTypHBIE YPOBHHM OpraHHU3aluU
XKUBOM MaTepuu, GopMbl ku3HU. CBONCTBA )KMBOTO BELIECTBA.

DOBOIIOLIMOHHOE y4yeHHe. Teopusi ecTecTBEHHOro OoTOOpa, pojib HACIEICTBEHHOCTH M
M3MEHYMBOCTH, OOpPHOBI 3a CYIIECTBOBAaHME M €CTECTBEHHOIO OTOOpa B 3BOMIONMH. Teopuu
HeoJlaMapKu3Ma M aHTHIapBUHU3MA. OCHOBHBIE TIOJIOKEHUSI CHHTETUUECKON Teopunu. MUKpO- U
MaKpOd’BOJIIOLMA. 3aKOHBI 3BOMIOLMU. Pa3zutne opraHmdyeckoro mupa. OCHOBHBIE 3Tallbl
UCTOPUHU XKHU3HM Ha 3emiie. DBOJIOLMSA M MHOrooOpasue ¢opMm xku3HM Ha 3emiie. OCHOBHBIC
CTPYKTYpHBIE YPOBHU OpraHU3aIMU KUBOTO.

Bo3nukHoBeHne u pasButue reHetuku. Ctpykrypa wmonekyiasl JHK. Xumus
HaciaenctBeHHocTd. KoHmenmusa reHetnmueckoro koga I.I'amoBa. I'eHHBle MeXaHU3MBEI.
Knerounsie MexaHu3Mbl. MyTanuu 1 ux BUIbL. [Ipo0ieMbl reHeTHUECKOM HHKEHEPHUH.

Tema 9. Anutpomnorene3. Bzammoneiicteue npupoabl u odmecrsa. ['100aabHbI
3BOJTIOIHOHU3M.

AHTponoreHes. Mecto 4esoBeka B CUCTEME KUBON NPUPOAbL. OTIMYHUTEIbHBIE TPU3HAKH
yenoBeka. AOuoTHYeckHe W OMOJIOTMYECKHE NPEANOChUIKM aHTpornoreneza. OcobeHHOCTH
aHTporioreresa. Pa3BuThe co3HaHUS M s3bIKa. buosorndyeckoe M coluanbHOE B (puiioreHese
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yenoBeka. buonormueckoe M COIMAIBHOE B OHTOTEHE3e ueloBeka. buocdepHbie U
skosiornyeckue koHuenuuu. [lonstue Ouocdepsl. 'panunsl Onocdepsl. CocTaB U 37IEMEHTHI
ouocdeprl. JKuBoe  BemectBo. DyHKIMM  JKMBOrO  BemiecTBa.  buocdepa  kak
camoperyiupyromasics  cuctema.  I[Ipobmembr  mepexoma  Ouwochepsr B HOoochepy.
AHTpomocoorese3 U (HOpMHUPOBAHHE TIIOOANBHBIX JKOJIOTUYECKUX MporpamMMm. OCHOBHBIC
MIOHSTHUS U 3aKOHBI SKOJOTUH. [ JI00abHBINA U JTOKATBHBIM SKOJOTHUUECKHE KPU3UCHI. BBI3OBHI U
yIPO3bI CYIIECTBOBAHUIO )KM3HU Ha 3eMII€.

IInanpl ceMMHAPCKHUX (MPAKTHYECKUX) 3aHATHIA.

IIpakTH4eckoe 3ansaTHE. ECTecTBeHHOHAY4YHasi H TYMAHUTAPHAS KYJIbTYPbI
ILnan 3ansaTus
1. XapakrepHble 4epThl HAYKH U €€ OTINYHE OT JPYTHX OTpaciiell KyJIbTyphbl.
2. EcrectBo3nanme B cucteme Hayku. [{uddepennmanus nayk.EcrecTBo3HaHUE U €r0 OTIUYHE
€CTECTBO3HAHUS OT JIPYTHX 00JacTel HayKu.
3. EctecTBO3HaHWE U nepapxus HayK O IPUPOJE.
4. Cneuun¢uka ecTeCTBEHHOHAYYHOTO U TYMaHUTapHOTO 3HAHUSL.
5. TlpobGnema MHTErpanuu €CTECTBEHHOHAYYHOIO W TYMaHHMTApHOTO 3HAaHUSA (B3aUMOCBS3b,
B3aMMOBJIMSHUE U B3aUMOJIOTIOJTHUTEIBHOCTB).
6. YcrHbI onpoc (cobeceoBaHME MO BOIIPOCaM).
7. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL 110 TeMe 3aHATHS.

IIpakTuyeckoe 3ansitue. Ucropuyeckue 3Tanbl pa3BUTHS €CTECTBO3ZHAHMS.
Ilnan 3ansaTus
EcTtecTBO3HAaHME B 3110XY aHTUYHOCTH.
EcrectBo3nanme B CpegHue Beka.
EcrecTBOo3Hanue B 3noxy Bo3poxaeHusl.
EcrectBo3nanme B X VII-XVIIIBB.
EcrectBo3nanue XIX n XX Beka.
YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAM).
3amuTa CTPYKTYPHO-JIOTHUECKHUX CXEM U TaOJHII 10 TeMe 3aHATHS.

Nk =

IIpakTH4eckoe 3ansaTHE. OCHOBBI METOI0JIOTHH HAYKH.
ILnan 3ansaTUsS
1. OG1ee noHATHE O METOJIE.
2. YpoBHH U (GOPMBI HAYYHOTO TTO3HAHUS.
3. OO6meHay4Hble METObI SMIIMPUYECKOTO YPOBHS IO3HAHUS.
4. OO1eHayyHble METOIbl TEOPETUUECKOTO YPOBHS MO3HAHMS.
5. OOmeHay4yHble METO/bl, NPUMEHSEMbIE HA HSMIHMPHUUYECKOM M TEOPETHUYECKOM YPOBHSX
MO3HAHMS.
Kpurepun HayuyHOCTH.
YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAM).
8. 3ammra CTpYKTYpHO-JOTMYECKHX CXEM M TAaOJUIL I10 TeMe 3aHATHSI.

~ o

IIpakTuyeckoe 3aHsaTHe. CTPYKTYypHble YPOBHM W CHCTEMHasi OpPraHu3alnus
MaTepuu.
Ilnan 3ansaTus
1. CrpykTypHBIE yPOBHU OpTaHU3AIMN MAaTEPHH, HUEPAPXUSI HEOPTAHHUECKOTO M OPTaHHIECKOTO
MHpa Ha MUKPO-, MAaKpO- U METaypPOBHSX.
2. BemectBo 1 nojie. PyHIaMEHTAIbHBIE B3aUMOJECHCTBUSI.
3. CrpykTypHbI€ ypOBHU B MUKpOMHpe. OCHOBHBIE XapAaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHII.



4. dyHIaMeHTaIbHBIE  B3aUMOJICHCTBHS -  CWJIBHOE,  DJIEKTPOMAarHuTHoe,  ciaboe,
rpaButanmonHoe.  KopmyckynspHo-BOIHOBOM — Ayanu3M. OTKpeITHE  3J€KTpoHa.  3apsf
anektpoHa. Mogens atoma Tomcona (1903r.). Paszmeps! siapa u pasmepsl aToMa, MOJI0KEHUS O.
Pesepdpopna (1911r.). Teopuss aroma H. bopa (1913r.). Crtpoenue aroma - aTOMHBIA U
HYKJIOHHBII YPOBEHbD.

5. Tlpunnun coorserctBus (H. bop, 1923r.). Ilpunnun nononnurensHoctu (H. bop, 1927r.).

6. Ilpunuun u cooTHoOIIEHHE HeompeaeneHHocTel B. ['eitzenbepra.

7. llepBoe Hauaio TEPMOJUHAMHKH, 3aKOH COXpaHEHMsS M TMpeBpalleHus sHepruu. Bropoe
Hayajuo TEPMOJAMHAMUKY, TEIUIOBas SHEPrus U padora. BeuHslil ABUraTenb. DHTPONHUS.

8. VYcrHblii onpoc (cobecenoBaHue MO BOIIPOCaM).

9. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL I10 TeMe 3aHATHS.

IIpakTH4eckoe 3ansaTHEe. CHHEpreTHYeCKHe KOHLEIIUH.
[Inan 3anaTHS
OO11ee npecTaBICHUE O CHHEPTETHKE KaK HaAyKe O CAMOOPTaHU3AIMH CUCTEM.
VYcnoBus U MexaHu3Mbl camoopranuzanuu. CamoopraHuzanuu MaTepuu. OTKpBITHIE,
paBHOBECHBIE M HEpaBHOBECHbIE cucTeMbl. [lonsTHe (aykryanun.
[Ipouecchl camoopraHu3aiuuy B ;KMBOM IPUPOJIE.
IIpoueccsl caMOOpraHu3aly B HEXKUBOH IIPUPOJIE.
KoHuenumu camoopranus3anuy CUHEPIreTHKH.
Wnes otkpeiToil cucrtemsl O.11penunrepa.
HepaBHoBecHas repmoaunamuka M.IIpuroxuna.
Cunepreruka I'.XakeHa.
Konnenuust camoopranuzanuu M.Jiirena.
10 YcTHBIH onpoc (codeceoBaHue IO BOIIPOCaM).
11. 3amura CTpyKTypHO-JIOTUYECKUX CXEM U TAOJIUI] IO TeME 3aHSATHSI.

N —
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IIpakTnueckoe 3ansitue. ®uU3nvyecKass KAPTUHA MUPA.

ILnan 3anaTus

1. IloHsATHE €CTECTBEHHOHAYYHON KAPTUHBI MUDA.

2. MexaHuueckas KapTHHA MUPA, €€ OCHOBHBIE IOHATHUS, IIOJIOKEHNUS, 3aKOHBI U IPUHLIUIIBL.

3. DnekTpoAMHAMHMYECKass KapTHHA MHpPAa U €€ OCHOBHBIE TMOHATHS, IOJOKEHHs, 3aKOHBI U
IIPUHIINIIBL.

4. KBaHTOBO-MoOJEBbIE  MpeACTaBiIeHUss O  Marepuu:  KoHUenuus  KOHTHHYalIbHOTO
(menpepbIBHOTrO) cTpoeHus marepuu J.Makcsemia.

5. Co3paHue cnenuanbHOM U 0oOlIe TeOpUH OTHOCUTEIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U

MHBAapUaHTHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.

YcTHbIN onpoc (cobeceioBaHuE IO BOIIPOCAM).

7. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL 110 TeMe 3aHATHS.

o

IIpakTHyeckoe 3ansaTHe. KoHIenuun BO3HMKHOBEHHA M pa3BuTus BeesieHHoii.
ILnan 3ansaTus
1. O6mas xapaktepuctuka BcenenHoit. Mogens pacmmpsiomeiics Bceenennoit ALA.
®punmana. Teopus ropstueit Beenennoi I'. I'amoga.
2. PenuxToBoe nznyuyenue. CUHTYIsIpHOE cocTosiHuEe Beenennoit. Dddexr [orutepa.
3. Macmra0sl ranakTik 1 Mertaranaktuku. Hama ramaktuka Mneunsrii [1yTe, obiiee ctpoenne
U pa3Mephl B CPaBHEHUU. 3BE€3/Ibl, BOJIIOLMS 3B€3/1. UepHBIE IBIPHI.
4. Teopun Bo3HUKHOBeHHs1 ComHeyHOW cuctembl. OOmmit T1wuian ctpoeHusi CoJIHEYHOM
CHUCTEMBI.
5. TlnmaHeTsl uxX 00IIUE XapaKTEPUCTUKU. ACTEPOUIbI, METEOPHUTHI.



6. 3emust - anera ConHe4yHO# cucTeMbl. OOHMI TUIaH BHYTPEHHETO CTPOSHHS, Pa3Mephbl,
obonouku. CrtpoeHue aTmocheprl: ocobeHHOcTH Tponochepsl, cTpaTochepsl, Me3zochepsl,
Nonocdepst u Tepmocdepsl, sx3ochepa. Maraurocdepa - ocodast 0601049Ka 3eMiu.

7. YcrHBI onpoc (cobeceoBaHKe MO BOIIPOCaM).

8. 3amura CTpyKTYPHO-JOTHYECKUX CXEM U TaOIHII IO TEME 3aHSATHS.

9. Tectuposanue.

IIpakTHyeckoe 3ansiTue. XUMUYecKkue npeodpa3oBaHus BelllecTBA.
Ilnan 3ansaTus
1. Cnenuduka XUMAYECKOTO 3HAHUS. DBOJIONNS XUMHUECKUX 3HAHUH.
2. CrpoeHue u B3aMMOJICHCTBHE XUMUUYECKUX BEIIECTB.
3. VYdeHwue 0 cocTaBe BEIIECTBA. YUYEHHUE O XUMHUUYECKHUX Tporeccax. Karanmms.
4. DpomronmonHas xuMusg. CBsA3b XUMUN U OHOJIOTHH.
5. MecTo u poJib XUMHUU B CUCTEME «OOIIECTBO — MPUPOJIA».
6. Ilepumonnueckuii 3akoH J.Ml.MeHeneeBa u ero 3HaueHUE B HayKe.
7. Xumus U ee poJib B 00LIEeCTBeE.
8. Xumuyeckue 371€MEHThI U UX PACIIPECIICHUE B IPUPOJIE.
9. VYcrHbIi onpoc (cobecemoBaHne MO BOIPOCaM).
10. 3ammra CTpyKTypHO-IOTUYECKUX CXEM M TAOJIHUIl IO TEME 3aHSATHSL.

I[IpakTuueckoe 3ansitue. I'eostornueckue konuenunu. Kocnoe Bemecrso 3emiin.
Ilian 3anaTHA
[1nanera 3emus.
OO6mrast xapaKTepUCTHKA TIAHETHI.
['eonoruueckoe BpeMs U reojioruueckasi mKaia BpeMeHH.
Crpoenue 3emin. Puznyeckue 000I0UKH.
DBOJTIOLHS 3eMJTH.
JIBrxeHne KOHTHHEHTOB. KOHIIeIMs TEKTOHUKH JTUTOCPEPHBIX TUIHT.
Kocmuueckue putmbl 3emiiu.
Konnermmu pa3sutus reocepHbIx 00004eK (uctopus atMochepsl, ruapocheps! u ap.).
Bynkanbl u 3emieTpsiceHusl.
10 [Ipupoansie pecypchbl 3eMiIu U OXpaHa OKPYKAOLIEH CPEIbI.
11. YerHbiit onpoc (cobecenoBaHue MO BOIPOCAM).
12. 3amura CTpYKTYPHO-JIOTHYECKUX CXEM U TAOJIHII 10 TEME 3aHSTHSI.

00N U AW

IpakTnueckoe 3ansitue. [Ipoucxo:kaeHue u 3BOJTIOLUMS KU3HH.
ILnan 3ansaTHA
1. OcHOBHBIE KOHIENIUU ITPOUCXOKICHUS )KU3HU. Teopuu 3apoKIeHUS KU3HU.
2. Dtanbl OMOXUMHUYECKOW IBOTIONUHU. [ '€0XpOHOIOrHYecKas HCTOpUS Pa3BUTHS 3eMiTu, oOIast
XapaKTepUCTUKA ITAIMOB.
3. Tlepexoa OT OAHOKIETOYHBIX K MHOTOKJIETOYHBIM (popmam. CBOICTBa >KMBOTO BEIIECTBA.
CaoiictBa kieTku. [Ipenernsl xKU3HM.
4. CTpyKTypHBIE YPOBHU OpraHU3alMM KUBOM MATEPUU: MOJEKYISIPHO-T€HETHUYECKHUH,
KJICTOYHBIN, OHTOTCHETHYCCKUI, TTOMYJISIIMOHHO-BUIO0BOM, OMOTEOIICHOTHYECKHH.
5. buonormyeckas »sBomouua. Ponb Npokapuor ©  AyKapUOT. DBOJIOLMOHHOE YYEHHE.
OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPHH.
6. DneMeHTapHbIe SBICHHS W (PAKTOPBI SBONIONHH (MOMYJISIIHS, U3MEHEHHE T€HOTUITUIECKOTO
coctaBa, TeHO(OHI, (AaKTOPBl - MYTAIMOHHBIA TMPOIECC, BOJHBI KU3HHU, W3OJISAIIHS,
€CTECTBEHHBII OTOOP U €r0 BUIBI).
7. YcrHbI onpoc (cobeceoBaHMe MO BOIIPOCaM).
8. 3ammra CTPyKTYpHO-TOTHYECKHX CXEM U TaOIUI] IO TeME 3aHITHS.



HpaRanecxoe 3aHdATHE. KOHIIGI[I[I/II/I IFCHETHKMH.

Ili1an 3angaTus

1.

AN

S 0 o

Bo3HukHOBEHME M pa3BUTHE TEHETUKU. ['€HeTMKa — HayKa O HacleICTBEHHOCTH U
N3MCHUYNBOCTHU.

Crpyxkrypa monekynsl JIHK. Xumuueckue oCHOBBI HACIE€ICTBEHHOCTH.

Konnermms reametndeckoro koxa I'.I'amoBa.

I'eHHBIe ¥ KIETOYHBIE MEXaHU3MBI.

MyTauuu 1 uX BUIBI.

I'enHass wuHXeHepHs, €€ BO3MOXXHOCTH U TMEPCHEeKTUBBL. [IpoOmemMbl TeHeTH4eCKOn
WHXEHEPUHU.

DBOJIIOLIMOHHAS TEOPHS B CBETE€ COBPEMEHHBIX TOCTHXKEHHUM IT'€HETHUKH.

['eneTndeckast mporpamma 4esioBeka v MpUpo/ia MHTEJUICKTYJIbHBIX CTIOCOOHOCTEH.

YcTHBIH onpoc (codeceoBaHUE TIO BOIIPOCAM).

0 3ammTa CTPYKTYPHO-JIOTHYECKUX CXEM U TAOJIHII 0 TEME 3aHSITHS.

[IpakTHYeckoe 3aHAATHE. AHTPONOIeHe3.

Ili1an 3anaTus

DN L AW~

MecTo 4enoBeka B CHCTEMATHKE KUBON IPUPOJIBI.

Hcropuueckue aclieKThl IPOUCXOKICHUS YETI0BEKA.

[TonoxeHue yenoBeka B CUCTEME KUBOTHOTO MHUPA.

[Tcuxodusnonornyeckre 0co6eHHOCTH uenoBeka. Meiuienue. Peus. Co3HaHue.
AHTponoresnes.

buonornuyeckoe u coalbHOE B UCTOPUYECKOM Pa3BUTUU YEJIOBEKA.
buonornyeckoe 1 COUAIIBHOE B OHTOTEHE3€ YETIOBEKA.

DneKTpruecKasi akTUBHOCTb MO3Ta ¥ YU€HHE O OUOTIOIISAX.

EBrenuka — Bo3MoxHoOe Oyrylee yeaoBeuecTa?

10 YcTHBIH onpoc (codeceoBaHue TIO BOIIPOCAM).
11. 3amura CTpYKTYpHO-JIOTHYECKUX CXEM U TAOJIHII 0 TEME 3aHSTHS.

IIpakTnueckoe 3ansitue. B3aumopeiicrBue NpupoabI U 001IECTBA.

Ili1an 3anaTus

1.
2.

AnTpormnoconrorenes u GopMHPOBAHUE TITO0ATBHBIX YKOJOTHUECKUX MTPOOIIEM.
buocdepa - xuBas obomouka 3emnu (3. 3rocc, 1875 1.). Yuenue o Ouochepe (B. W.

Bepnaackuit). Ctpoenue u rpanuiibl ouocdepsl. buoreoxumuueckue pyHkunn 6nocheps.

NownkAEWw

Pecypcbl npupoibl U X BO30OHOBISIEMOCTb.

Hoocdepa u rexnochepa. Hayuno-rexHudeckuii mporpecc, NepPCIeKTUBB Pa3BUTHS.
I'moGanbHbIe SKOJIOTHYECKHE TPOOJIEMBI, ITyTH BBIX0/1a U3 KPU3HCA.

YcTHbIN onpoc (cobeceioBaHuE IO BOIIPOCAM).

3ammra CTPYKTYPHO-JIOTHUECKUX CXEM M TaOJIHIL 10 TeMe 3aHATHSI.

06p33].lbl KOHTPOJIBHBIX 3aJaHUA JJf NPOBCACHHSA TEKYHIEro KOHTPOJIA YCH€BACMOCTH
o ITMCIMIIJIMHE.

1. O0pa3ubl TECTOBBIX 3aJaHUI 1O KypCY

Moayas 1.
1. EcTecTBO3HAHUEM HA3BIBAIOT:

1)
2)
3)
4)

KOMIUIEKC HayK O MPUPOJIE;

CUCTEMY 3HAHUN O €CTECTBEHHOHAYYHBIX OCHOBAX TEXHOJIOTHIA;
CUCTEMY 3HaHUU O opMax OOIIECTBEHHON KU3HH,

METO/1 MOJTYYEHHUsl 3HAaHU .

2. OCHOBHOI1 KOHIIeNIMeH COBPEMEHHOI0 eCTeCTBO3HAHMS He SIBJISIeTCS uaes:

1)
2)

pa3BUTHUA 06H_IGCTBE[, HMCIOLICTO LCIIb IMMOJTYYCHUA MaKCHMaJIbHOM HpI/I6LIJ'II/I;
OKOJIOTH3aluH IJIaHCTBhI,
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3) CAWMHCTBA 5BOJJIIOIIMH YCJIOBCKA U BCGHGHHOﬁ;

4) CaMOOPraHU3aLUH JTIOOBIX OTKPBITHIX CJIOKHBIX CUCTEM.

3. He oTHOCHTCH K MAKPOMHUPY:

1) MHp, COU3MEPUMBIN C pa3MEpaMHU YEIOBEKA;

2) MHUp, TJIe BO3MOKHO MTO3HAHUE ITyTeM HEMOCPEACTBEHHOTO HaOII01eHUS;
3) MHp 3B€3] KOCMOCa;

4) MU 2JI€MEHTAPHBIX YaCTHIL], aTOMHBIX sJI€p, AaTOMOB.

4. CTpyKTypHBI€ YPOBHH OPraHM3alMU IPUPOIbI:

1) MUD YEJIOBEKA U MUD KUBOTHBIX;

2) 3emis, Comaednas cucteMa, 'amakTuka, MerarajgakTuka;

3) Mera — Makpo — MUKPOMMPBHI;

4) MHP )KMBOTHBIX U MUP PAaCTCHUH.

5. Merammp — 3T0 4aCTh MaTePHAJBLHOI0 MHPa, (IIPOJOJIKHUTE):
1) ITO3HAaHHUE B KOTOPOM B MPHUHIIMIIE HEBO3MOXHO;

2) MUD IIJIAHET, 3BE3], 3BE3JHBIX CUCTEM, TaJlaKTHK;

3) KOTOpasi HOJUMHSETCS 3aKOHaM KBaHTOBOI MEXaHUKU;

4) 4acTh MaTEPUAIBLHOTO MUpa HEKUBOM MPUPOIBIL.

6. MuKkpoMHp — 3T0 4YaCTh MaTEePHAJIBHOI0 MHUPA, (IPOAOJIKHUTE):
1) OTBEYAIOII[ast 32 BOSHUKHOBEHNE CTUXUUHBIX O€CTBUH;

2) 0 KOTOPOW YE€JI0BEYECTBO 3HAET MEHBIIIE BCETO;

3) IJIe BO3MOXKHO IO3HaHKUE ITyTEM HEMOCPEICTBEHHOTO HA0II0ICHUS;
4) MU 3JI€MEHTapPHbBIX YaCTHII, aTOMHBIX sJI€p, AaTOMOB.

7. Mup 00beKTOB, B KOTOPOM NPOCTPAHCTBEHHbIE BeJIMYHHbI BHIPAKAIOTCS B
MWILJIMMETPaxX, CAHTUMETPAaX U KWIOMETPax, a BpeMsi B CEKYH1aX, MUHYTAaX, 4acax, rogax
—3TO .

8. CoBOKYNHOCTHL NMPHEMOB M ONEpPalUii NMPAKTHYECKOr0 M TEOPETHYECKOr0 OCBOEHMS
ACMCTBUTEJIbHOCTH HA3BIBACTCH .

9. HayuHble MeTObI IO3HAHUS JAEJIATCH HA:

1) TEOPETUYECKHE U MATEMaTHUECKHUE;

2) MaTeMaTHYeCKUEe U MOJIEIIbHBIE;

3) OMIIUPUYECKUE U TEOPETUYECKHUE;

4) MOJIeTIbHbIE U AMITUPUYECKHUE.

10. K BceoO1iMM HAy4YHBIM METOaM MO3HAHUS OTHOCATCS METOAbI:
1) aHaJIU3 U CUHTE3;

2) IUAJeKTUYECKUH 1 MeTahU3NIEeCKHIA;

3) SMIUPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOIO YPOBHS MO3HAHMSL.

11. K o01mieHay4YHBbIM METOAAM 3MIIMPHYECKOI0 YPOBHS IIO3HAHUS OTHOCATCH:
1) HaOJI0IeHUEe, SKCIICPUMEHT U U3MEPEHHUE;

2) dhopmanuzarus, THAYKIUS U IS TyKIIHS;

3) abcTparupoBaHue U UaeaIn3alus;

4) MeTapu3NYeCKUi U TUaTeKTHUECKUH.

12. He siBaisieTcst 001eHAYYHBIM METOIOM IMITHPHYECKOT0 YPOBHS NMO3HAHUSA:
1) Ha0JII0IeHuE;

2) 9KCIIEPUMEHT;

3) HAeaTn3aius;

4) U3MEpPEHHE.

13. AOcTparupoBanue, HAEANU3ALMUSA, MbICJICHHbIH JKCIIEPUMEHT, (OPMATU3ALHUA,
HHAYKIHS U JeIyKIHs - 3TO 001eHAyYHbIe METOABI YPOBHS NO3HAHMS.

14. K o01ieHay4YHBbIM METOAM TEOPETHYECKOIr0 YPOBHS MO3HAHUS OTHOCATCSH:

1) HaOJI0IeHNE U HKCIIEPUMEHT;

2) aHaJIU3 U CUHTE3;
11



3) abcTparupoBaHue U uaeaIn3aus;

4) MeTa(pU3NIECKUl.

15. O0menay4ynbie MeTOAbl SMIIMPUYECKOI0 U TEOPETHYECKOI0 YPOBHS NMO3HAHMS:
1) WHAYKIUS U JeTyKIus;

2) abcTparupoBaHue;

3) aHaJlu3 U CUHTE3;

4) HaOIIOIEHUE U U3MEpPEHUE.

16. Uuaykums — 3ro:

1) YMO3aKJIIOUEHHUE 110 aHAJIOTUH;

2) YMO3aKJII0YeHHE OT YaCTHBIX (PAKTOB K 00IIeH TUIIOTE3E;
3) M000€ YMO3aKIIIOUCHHE;

4) YMO3aKII04YEeHHUE OT OOIIEro K Y4aCTHOMY.

17. Metoa, HMCHOJB3YKWOIIHMI CHMBOJIHKY, IO03BOJSIIOIIMI OTBJIEYbCS OT H3YYECHHS
PC€aJIbHBbIX 00bEKTOB M OnmepupoBaTb HEKOTOPLIM MHOKECTBOM CHMBOJIOB Ha3bIBACTCHA

18. ludpepeHumnanmst HAYKH — 3TO Mpolecc:

1) CUHTE3a HayK;

2) 00BbeIMHEHHUST HAYYHBIX JTUCIHUILINH;

3) B3aMMOIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMsI OTJAEIHHBIX 00JACTEH HAYKH.

19. OcHoBaTe1eM aHTUYHOI0 ATOMU3MA SBJISIETCS:
1) I'epaxnur;

2) Apucrorens;

3) AHakcarop;

4) JleMOKpHT.
20. OcHOBOIOJIO;KHUKOM KJIACCHYECKOM MEeXaHNKH ABJISIETCS:

1) OWHILTENH;
2) Makcsen,
3) Ieiizenbepr;
4) Heroron.
21. B pamkax Mexanu4eckoil KApTHHBI MUPA MaTepusi — 3TO:
1) JMCKPETHOE BELIECTBO;
2) ToJIe;
3) BEIIECTBO U IOJIE;
4) COCTOSIHHE ITyCTOTHI.
2. Pazpaborka y4eOHOro MHHHM IIpOEKTa. Yyamumucs 3a  BECb  CEMECTP

pa3pabaTeiBaeTcss OAMH Y4E€OHBIM HCCIENOBAaTENbCKUA MHHU TPOEKT, TEeMa KOTOpOTro
BbIOMpaeTcst 0oOydaromMMCs Ha TEpPBOM  IPAKTHMYECKOM  3aHATHM. JIaHHBI  MpoekT
MpelocTaBIseTCs B BUJE: pedepara, MPe3eHTAH; U MPU HEOOXOJIUMOCTH COOTBETCTBYIOIIUX
BUICO(PArMEHTOB.
[IpumepHas cxema NpeanoaraéMoro NCCiae 10BaHmsl.

1. BeiGop Temsl

1.1. AKTyanbHOCTh BEIOpaHHOM TeMblI (4-5 mpeioxKeH i );

1.2. CpopmynupoBaTh TeMy U ONPEACTUTD 33a4l UCCIIeIOBAHNUS;

2. U3yuyenue nutepaTypsl [0 MHTEpeCYyIoLel mpobdieme

2.1. Mcropus pa3BUTHS JAHHOTO BOIPOCA B €CTECTBO3HAHUY,

2.2. Ilo3nnumy pa3nu4HbIX YYEHBIX 110 JAHHOMY BOIIPOCY;

2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHYECKass OLEHKA €CTECTBEHHOHAYYHOMU

uHbopMalMuu 1O JaHHOW TeMme, conepxaumieiict B CMMU, pecypcax Wurtepnera, B

COBPEMEHHOM HMH(pOPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;

2.4. Tpancdopmaiusi MaTeprasa, O3BOJISIONIAs CBECTH CIOKHOE K MPOCTOMY;

12



3. 3aKiroyeHue.

IIpumepHas TeMaTHKA 1JIsl IOATOTOBKH NPOEKTOB:
Oco0eHHOCTH HAyYHO-TEXHUYECKOM pPEeBOIOIHH.
Crnenmduka HaydHBIX PEBOIIONMN M HayYHbIE PEBOJIOLUH B XX B.
®dusznueckas kaptuaa mupa (MKM u 3IKM).
IIpoucxoxnenue, pa3sBUTHE U BUJIbl MATEPUH.
[Ipupona Mmukpomupa.
Ocnosable nonoxeruss CTO u OTO u ux ponb B COBPEMEHHOM €CTECTBO3HAHUU.
PasButre npeacTaBieHnii 0 IPOCTPAHCTBE U BPEMEHH.
SnepHas 3HEpreTuka.
XapakTepucTUKa OCHOBHBIX (PM3NYECKUX CHJI M B3aUMOICHCTBU.
. Konnenuuu camooprannsannuu. CuHepreTuka.
. 'unore3sl nporcxoxaeHus BeeneHHoM.
. Poxxienue 1 3BONIONMSI TaJlaKTHK.
. Ku3ns 3Be371 Bo BeeenHoit.
. ConHeuHas cucreMa U €€ IPOUCXOKICHHUE.
. IImanera 3emis.
. Bynkansl u 3emnerpscenus.
. Onpenenenue XKU3HU.
. 'noTessl 0 NPOUCXOKAECHUM KU3HU Ha 3eMIIE.
. JKn3Hb. DTanel pa3BUTHS KU3HH HA 3eMIIe.
. 'eHeTHKa 1 MEXaHU3M BOCIIPOM3BO/ICTBA JKU3HH.
. MyTanuu u ux BUIbL.
. 'eHHas nH>XEeHepHs, €€ BO3MOXKHOCTH U NEPCIEKTUBBL.
. CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKACHUN U BOJIIOLIMN YETIOBEKa.
. Yuenue B.U.BepHazackoro o 6uocdepe.
. Konnenuust Hooceps! 1 ee HaydHOe 000CHOBaHUE.
. 'mobanbHbIe 9KONIOTHYeCKHe IPOOIEeMBbI.
. OTndeckue npoOaemMbl HAyKH.
. Ponb ecTecTBEHHOHAYUHBIX 3HAHUH B Pa3BUTHH COBPEMEHHOTO OOIIECTBA.
. CTyIeHT MOXeT MpeMJIOKUTh COOCTBEHHYIO TEMYy HCCIEOBaHUS B paMKax
JTMCUUIUIMHBI, 3apaHee 00CyIUB TEMY C MIPEIoIaBaTeIeM.

e AU
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OO0pa3ubl BONpocoB 1J1s1 co0eceJ0OBaHUS HA MTPAKTHYECKUX 3aHATHAX
Tema: UcTopusi pa3BUTHS €CTECTBO3HAHMS.
Kpatkas uctopust pa3BUTHS €CTECTBO3HAHUS
Omnpenenenre NOHATHS €CTECTBO3HAHMUE.
Wcropust pa3BUTHSL €CTECTBO3HAHUS HA COBPEMEHHOM ATalle.
Oco0eHHOCTH COBPEMEHHOTO €CTECTBO3IHAHMS.
XapakTepHble YepThl HAYKH.
OTnuuus HAyKH OT APYTUX 00JIacTel YeIOBEUECKOU EeATEIbHOCTH: KYJIbTYPhI, PEIUTUH,
dbunocodum.
7. IIpoTtnBOpedrsi COBpEMEHHON HAyKH.
8. CBs3b HayKH U TEXHUKU B COBPEMEHHOM MHDE.
9. Onmpenenenue nousitus HTP.
10. Bozneticreue HTP Ha xu3Hb 0011IECTBA.
11. BozneiictBue HTP Ha MupoBO33peHue JII0AeH.
12. Otpuniatensubie nocieactus HTP.
13. 3nauenue Hayku B anoxy HTP.
Tema: OcHOBBI MeTO1010TUU HAYKH. OCOOEHHOCTH €CTECTBEHHOHAYYHOI0 NMMO3HAHUS.
YPpoBHH eCTeCTBEHHOHAYYHOI'0 NMO3HAHHUS.

A

13
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Yro 3HAUUT, YTO MUp NIO3HABAEM?

AOCOIOTHA WJIM OTHOCUTENIbHA Hay4YHasi UCTHHA?

Kak cooTHOCHTCS HayKa ¢ OOBIIEHHBIM 3HAaHHEM?

KaxoBa cTpykTypa Hay4YHOTO ITO3HAaHHUS?

Kak cooTHOCATCS SMIIUPUYECKUIA U TEOPETUUECKNUN YPOBHU MO3HAHNUsA?

UYewm otnuvaercst HaOMIOIEHUE OT IKCIIEpUMEHTa?

KakoBa posp Hay4YHBIX MOHATUI U TEPMUHOB?

[TpuBenuTe mpuMepsl BceoOLNX, OOIIEHAYYHBIX U KOHKPETHO-HAYYHBIX METOA0B?

9.  Ha3zoBuTe SMIUPHUUYECKHUE U TEOPETUUECKUE METOIBI.

10. Yro Takoe ecTeCTBEHHOHAy4Hasi KapTHHA MUpa?

11. Yro Takoe Hay4HbIN METOA?

12.  KakoBO CTpO€HHE HayYHOTO 3HAHUA?

13.  Yem mMeTOAO0IOTHUS OTIMYAETCS OT METOJUKN?

14. Yem npeameT ucciaenoBaHUS OTIMYAETCs 0T 00beKTa?

15. Yro takoe Hay4yHbIH paxT?

16. Kakwue cyniecTByrOT METO/BI ITIPOBEPKU HAYUYHOTO 3HAHUS?

Tema: CTpyKTypHbIe YPOBHH H CHCTEMHAsl OPraHU3alusi MaTepHH.

1. Kak u3MeHsMCh NpeNCTaBiIeHUs O CTPOEHHMHU aroma (Mmozenb ToMmcoHa, miaHeTapHas
MOJIelb, CYyTh onbITOB Pezepdopra)?

2. MOXHO 7 C TIOMOIIBI0 TeOopuu bopa OOBSCHUTH CTPYKTYpYy aTOMOB BCEX DJIEMEHTOB
Tabmuibl Menaeneesa?

3. Kak Bbl ceOe mpezcrasnsere MUKpooObekT? Kak MOHMMAaTh KOPIYCKYJISPHO-BOJHOBOM
nyanu3m?

4. Kakue skcreprMeHThI T0Ka3bIBAIOT CYLIECTBOBAHUE BOJIHOBBIX CBOWCTB y MUKPOUYACTHI]
Matepun?

5. Yro Takoe BONHOBasA (PyHKIHUA, B 4yeM ee cMbicii? CyllecTBYIOT JIM BOJHOBBIE CBOMCTBA
YaCTHUL OTJIENBHO OT KOPITYCKYJISIPHBIX ?

6. KakoBo coneprkaHne NMpUHLMINA HEONPENEICHHOCTH? B dem 3akiodaeTcs pa3ivudue B
ONMCAaHUU TOBEJCHHMS KJIACCMUECKMX U  KBAHTOBBIX 00bekToB? Ilouemy mnpuHIMI
HEONPEICTICHHOCTH CIIYKUT (yHTAMEHTOM KBAaHTOBOW MEXaHUKU?

XN R

7. ChopmynupyiiTe HNpUHIMIT JAONOTHUTEIBHOCTH M OOBSCHHUTE, KaKoe 3Hau€HHE HMeEeT
STOT NPUHLMUII B ONMUCAHUU (U3UYECKON peanbHOCTH MUKpoMupa?

8. KakoBa crpykTypa aromMa c TOYKM 3peHHUs coBpeMeHHOH ¢u3uku? Krto u korma
MIPEAJIOKIII TUIIOTE3Y KBAPKOB?

9. [IpuBenure KIaccu(pUKAIUIO JIEMEHTapHBIX YaCTHUILI.

10. Kakune Tumsl ¢usznyueckux B3auMOAEWUCTBUN B INpHpoae BaMm u3BecTHbI? KakxoBa ux
npupona’?

Tema: ®u3nyeckass KAPTUHA MUPA.

Yro Takoe «eCTeCTBEHHOHAYYHAsI KApTUHA MUPa»?

Kaxkast Teopust JIEKUT B OCHOBE MEXAHMYECKOW KapTHHBI MHUpa?

KaxoBbl npuunnsl kpymenuss MKM?

Kaxoi1 HOBBIN BKJIa/l B KAPTUHY MHPA BHOCUT JIEKTPOMAarHUTHasl TEOPHs?

KTo 1 Korzaa co3aain 3JIeKTPOMAarHUTHYIO TEOPUIO MoJIsA?

Kaxk paccmatpuBaroTcs nonstus BpeMenu u npocrtpanctsa B MKM? KakoBo conepxanue
KOHIICTIIIUH a0COTIOTHOCTH (PU3NYECKOTO MPOCTPAHCTBA U BPEMEHU?

7.  Iloyemy TeopHsi OTHOCUTEIBLHOCTH TaK HA3bIBACTCS?

8. Ilouemy CTO noctynupyer NOCTOSSHCTBO CKOPOCTH CBETa?

9.  *Kak u3aMeHsieTCsl XapaKTep BPEMEHH B JIBIKYIIICHCS U TTOKOSIICHCS HHEPIIHATBHBIX
cucremax orcuera? OObSICHUTE, UCXOJIS U3 ITOTO, MAPATOKC OJIM3HEIIOB.

10.  KakoBbl cBOMCTBa BpeMeHH, IpocTpaHcTBa? [louemy MBI yTBEpK1aeM, YTO BpEMs
HEoOpaTUMo?

11. KaxkoBo conepxanue rinaBaoro npuniuna OTO.
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12.  Oxapakrepusyiite (hyHIaMEHTAIbHbIE €CTECTBEHHOHAYYHBIC TIOHATHUS: MAaTEPUs,
MIPOCTPAHCTBO, BPEMsI, B3aUMOJICHCTBHE.

Tema: Konuenuuu BO3HMKHOBEHUA U pa3BuTus BceeslenHou

Ha uém ocHOBBIBaeTCsI MOZieNb pacuupstoeiics BeeneHHon?

Kaxk Bcenennast moria o6pa3oBaThCsi U3 HUUETO?

3aueM HY>KHBI TATAKTUKH U 3BE3bI7

UeM «depHBbIE JbIPbD» OTIIMYAIOTCS OT «OETBIX IBIP»?

Kakwue npoueccel uayt B HeApax [anaktuxu?

KakoBbI OCHOBHBIE KOHIIETIIIUY MPOUCXOKACHUS 3BE3THBIX CUCTEM?
KakoBo ctpoenue 3emin?

KaxoBa ctpykrypa "anaktuxu?

TeMa' XuMu4ecKue npeodpa3oBaHusi BelecTBa.

UTo n3yyaeT XMMHS U KaKHe OCHOBHBIE METOJIbl OHA UCTIOIb3YeT?
KaxkoB riaBHbIi KpUTEpUi HAYYHOCTH XUMUYECKOTO 3HAHMS?

Kaxas cBsi3b cymiecTByeT Mex/Iy aTOMHBIM BECOM U 3apsIOM sifjpa aroma?
KTo 1 xoria npenngoKui Teopro XUMHUECKOTO CTPOSHHSI BelecTBa’?
OT Kakux (aKTOPOB 3aBUCST CBOICTBA BEIIECTB?

OT yero 3aBUCUT AMHAMUKA XUMUYECKHUX MPOIECCOB?

Kaxkue BemrecTBa Ha3bpIBaIOT KaTajau3aTopamMu’?

Kakyro ponb urpaet kaTaau3 B BOJIOINHA XUMHUUECKUX cUCTeM?
OnummTe OCHOBHBIE XWMHUYECKHE 3aKOHBI W WX TPAKTUYECKOE HCIIOJIb30BAHUE B
XUMHUYECKON TEXHOJIOTHH.

10. Baire nonnmManue npo0aemMbl «XUMUS U SKOJIOTUSD.

Tema: I'eostornueckue konnenuuu. KocHoe Bemecrso 3eMJin.

Kakue npoOnemsl n3ydarot Hayku o 3emiie?

KaxkoBa coBpemenHas knaccudukaiuys Hayk o 3emiie?

Kakue rnaBnsle (6a30Bbie) Teocheps! 3emun Bam u3BecTHbI?

Kakue BTropuuHnsie reocepsl CymecTByOT?

KaxoBblI TeHIeHIIUN COBpEMEHHOM reorpaduyeckoil Hayku?

Kakue y4yenble BHECIM 3HAYUTENbHBIN BKJIA] B pa3BUTHE HayK 0 3emuie?
TeMa. ®enomMeH xu3HU. [IponcxoxaeHue u IBOJTIONUSA KU3HU.

Kakue HampaBieHus pa3inyaioT B COBPEMEHHOW OMOIOTun?

KakoBsl 3a1aun Kitaccu4eckoil ounosorun?

Kakue 3a1aum cToAT niepes SBOMOUOHHON OHosIorneit?

Kakue npoGiemsl pemaet Gpusnko-xumudeckas ouonorus?

Kakwue nposiBiieHUs )KU3HU U3ydaeT COBpeMeHHas Ouosiorus?

B uém cx0/1cTBO M OTIINYHS 3BOJTIOIUHN HEKUBBIX U )KUBBIX TEJ?

Uewm oTauvaeTcs >kMBO€ OT HEKUBOTO?

TeMa° Konuenuumu reHeTuku.

KaxoBbl KOHIIENIINY TPOUCXOXKACHUS KU3HU Ha 3emiie?

Yewm orimmuaercs JJHK ot PHK?

Uro Takoe ren?

Uewm 3aHMMaeTCs T€HHAs UHKEHepus?

Kakoli BKJ1aJ] B TEOPHIO 3BOJIIOLUM BHECIIA T€HETHKA?

KakoBa mozaens npoucxoxaenus xxuznu A.1. Onapuna?

Yro Ttakoe 0o011ast TEOpHs IBOIIOIUH?

TeMa' AnTponorene3. Kakue pasensl BKIOYaeT B ce0sl COBpeMEHHAsi aHTPOIIOJIOTHS?
1 Kakwue 3amaun pemaer coBpeMeHHas aHTPOIOIOTHsI?

2 UTO MOHUMAIOT O] aHTPOMOTEHE30M?

3. B 4yem CymHOCTh aHTPOMOJIOTHYECKOTO TTPUHLIAIA?

4

5
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O L

NO U A LN

NO U A LN

KaKOBa IIOCJICA0BATCIIBHOCTE CMECHBI BUIOB CeMeﬁCTBa I‘OMI/IHI/II[?
Y10 Takoe OMOIOrnYeCKui BUI?
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Tema: B3aumoneiicTBue IPUPOABI U 001IECTBA.

1. KaxoBb1 ocHOBHBIE BBIBOIBI yueHUs BepHaackoro o 6uochepe?
2. KaxoBa posnb UBbIX Opranu3mMoB Ha 3emiie?
3. B dem nposiBasieTcs reosioruueckast 1esITEIbHOCTD JKUBBIX OPTraHU3MOB?
4. W3 kakux 37€eMEHTOB CKJIabIBaeTcst Onocdepa?
5. KaxoB BemecTBeHHbIN cocTaB 6uochepsi?
6. Kakue ¢pynkumu BeimomnHsieT 6uocdepa?
7. Y10 Takoe KOHIIEIINS KODBOJIOIHNI?
8. Kakue y4yeHble BHECIIM 3HAYUTENBHBIN BKJIA]] B pa3BUTHE YUeHUs 0 Ouocdepe?
9. Yo n3yuaet s3Kosnorus?
10. KakoBa cTpykTypa COBpEMEHHOM 3KOJIOTUU?
1. KaxoBbl OCHOBHBIE 3aKOHOMEPHOCTH, C(HOPMYITUPOBAHHBIE B IKOJIOTUN?
12. Kaxkne ocCHOBHEBIE YKOJIOTHYECKHE HpO6JIeMBI CTOAT MEPCA YeJIOBEUYECTBOM ?
5. YueOHo-MeTOAMYeCKOe o0ecnieyeHne M INIAHNPOBaHNE CAMOCTOATE/ILHOH PadoThl
CTYAECHTOB.
Tabmuma 3
Ne Tembl ®opmel CPC, Brino4ast Tpe60BaHNsA K NOATOTOBKE K HUM
TeMBbI
1 2 3
Monayns 1
| OTansl pa3BUTHAL 1) N3ydyenne matepuana. 2) BrimmomHenne 3amanuii cemmuHapa. 3) CocraBicHue
€CTECTBO3HAHUS cxeM, Tabmwi s cucreMarh3anmuu ydeOHoro marepuana. 4) IloaroroBka k
TECTUPOBAHUIO I10 TEME.
1. IloaroroButh rpaduueckoe H300paKEHHE CTPYKTYpPHI TEKCTa (CXeMy) IO
BOMpOCY: «BHYTpEeHHss CTPyKTypa M KiIacCH(UKAIMs COBPEMCHHBIX HAyK»
(cocraButh cxemy «Kiaccudukanusi Hayk» M PacKpbITh XapaKTepHBIE YEPTHI
HayKH (CHCTEMHOCTb, JIOCTOBEPHOCTb, KPUTHYHOCTH, OOLIE3HAYMMOCTb,
MPEEMCTBCHHOCTD, IPOTrHO3UPOBAHHOCTD, JACTCPMUHUPOBAHHOCTD,
(parMeHTapHOCTb,  YyBCTBEHHOCTb,  HE3aBEPLICHHOCTh,  PAlHOHATBEHOCTH,
BHEMOPAIFHOCTH, 00€3TMICHHOCTD, YHUBEPCAIEHOCTE H JIP.).
2. IloaroToBuTk foKaan 1o Bonpocy: «Hayka: 6maro wimu 31m07».
3. BemmmuTe, B Kakol IEpHOJ pa3BUTHSI €CTECTBO3HAHMS, M B KaKMX 00JacTIX
paboTanu Kakue yueHble (0pOpMUTD B BHJE TaOJIUIIbI).
2 OCHOBBI METOJIOJIOTHU 1) Usyuenue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
HayKH cxeM, Tabiwm s cucreMaru3anmuu ydeOHoro marepuana. 4) IloaroroBka k
TECTHPOBAHUIO TI0 TEME.
1. ToaroToButh rpaduyeckoe H300paKEHHE CTPYKTYPhl TEKCTa (CXeMy) II0
BompocaM: A) «CTpyKTypa eCTeCTBEHHOHay4YHOTro No3HaHus»; b) «Ctpykrypa
HAY4HOT'O MCCIIEIOBAHUS».
2. IlpuBecT IpUMep €CTECTBEHHOHAYYHOH TEOPUH M MPOaHAIN3UPOBATH: KaKue
(baKTI)I, THIIOTE3bI JIEYKAT B OCHOBE TOM TCOPUH; KAKNE€ HAYUYHbIC MOJICIIN, 3AKOHBI
(vactHble, QPyHIaMEHTAIBHBIE) UCTIONB3YET 3Ta TEOPHsL; KAKOBBI NO3HABATEIILHbIE
BO3MOXXHOCTH 3TOU TEOPHUH.
Monyas 2
3 CTpyKTypHBIE YPOBHU U 1) Nzyuenne marepuana. 2) Breimonnenue 3amannii cemunapa. 3) CocraBieHne
CHCTEMHas OpraHu3alysl | cXeM, TaOmHIl Uil CHCTeMaTH3aluu ydeOHoro marepuana. 4) Ilomroroeka x
MaTepuH. TECTUPOBAHUIO IO TEME.
1. IMoaroroButh rpaduueckoe H300paKEHUE CTPYKTYpPHl TEKCTa (CXeMy) IO
BompocaM: A) «CTpyKTypHOE CTPOCHHE MAaTepHUalTbHOTO MHPa» W MOKAXKHUTE B
Hel CTPYKTYpHYIO mepapxuio o0bekToB; b) CocTaBbTe cxemy, B KOTOPYIO OBl
JIOTUYHO YKIIaJbIBAJIUCH BCE (POPMBI CYILECTBOBAHHS MAaTCPUH.
4 duznyeckas KapTUHA 1) N3ydyenne matepuana. 2) BrimmomHenne 3amanuii cemmuHapa. 3) CocraBicHue
MHpa. cxeM, TabiMI IuIs cucTeMarusanuu ydeOHoro marepuaina. 4) IloaroroBka k
TECTUPOBAHUIO I10 TEME.
1. IToAroTOBUTH COOOIIEHUS IO BOIIPOCAM:
A) «IloHsTHE IPOCTPAHCTBA U BPEMEHI;
B) «IIpoctpancTBo 1 Bpemsi B CTOy;
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B) «OTO o npocTpaHCTBE ¥ BpEMEHUY.

Konuemnmun
BO3HWKHOBEHHS U
pasButusa BeeneHHOM.

1) N3yuenne marepuana. 2) BemmonHenue 3aganuii cemunaapa. 3) CocraBneHue
cxeM, TabJIuIL JJ1sl cucTeMaru3anuy yueobHoro Matepuana. 4) Iloaroroska K
TECTUPOBAHUIO MO TeMme. 5) [ToAroToBKa MUHU-TIPOEKTA 110 TeMe (I0KIa/a,
MIPE3EHTAINN).

Monyns 3
XuMuueckre 1) Nsyuenne marepuana. 2) Bemonnenue 3amanuii cemunapa. 3) CocraBieHue
nmpeoOpa3oBaHUs cxeM, Tabmum I cucTreMaTu3anuu ydeOHoro Martepuana. 4) IloaroroBka K

BelecTsa. KocHoe
BEIIECTBO 3EMIIH.

TECTUPOBAHUIO 10 TEME.
1. TIpuBecTn KOHKpETHBIE MPUMEpHI (YPaBHEHUS XHM. PEaKIHi) OTpakalollie
CyTb: BJIUSHMS IPUPOABI PEArMPYIOLINX BELIECTB Ha CKOPOCTb XUM. PEAaKLUU B
3aKOHE JICHCTBYIOIMX Macc; npasuia Banr-I'opda B XuM. kKuHETHKE; TpUHONIA
Jle-IlaTensbe.

deHoMEH KHU3HU.
IIpoucxoxaenue u
SBOJIFOITHS KU3HH.
I'eneTuxka.

1) Usyuenue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, Tabiwm s cucreMaru3amuu ydeOHoro marepuana. 4) IloaroroBka k
TEeCTUPOBaHUIO 1O Teme. 5) IloAroToBKa MHHH-TIPOEKTa MO BOIPOCAM TEMBI
(moknmanma, mpeseHTanuu). 6) VcTopms pasBUTHS JaHHOTO BOIIpoca B
ecrecTBo3HaHUM; 7) Ilo3uIMM pa3snWYHBIX YYEHBIX MO IaHHOMY BoIIpocy; &)
OlleHUBaHUE JIOCTOBEPHOCTH M KPHUTHYECKas OLIEHKAa  eCTECTBEHHOHAYyYHOM
nH(opManuM 1o JaHHOW Teme conepxkaeiics B CMU, pecypcax HUurepHera, B
COBPEMEHHOM MH()OPMAIIIOHHOM NPOCTPAHCTBE B IIEJIOM.

AHTpOMOreHes.
BsaumoneiictBue
MPUPOABI U 00IIeCTRA.

1) Usyuenne marepuana. 2) Bremmonnenue 3amanuii cemunapa. 3) CoctaBieHue
cxeM, Tabnwi s cucreMarh3anmuu ydeOHoro marepuana. 4) IloaroroBka k
TECTHPOBaHUIO 10 TeMe. 5) [ToaroToBka MUHA-TIPOEKTA (JIOKIIAAa, TPE3ECHTALINH ):
BremonHenne paboThl (MHHH TPOEKTA) BKIIOYACT B CeOs CIICAYIOMIME 3TaIlbl:
BBIOOp  TeMbl, M[OAOOP HM  CHUCTEMATH3ALMI0  MATepHajoB  HAy4YHO-
HCCIICIOBATECIBCKON JINTEPATYPhI, BBIICICHUE BAXKHBIX MOMCHTOB HCCIICIOBAHUIMA
o M30paHHOW TeMe, CaMOCTOSATEILHOEC OCMBICICHHE CTCIICHH WU3YyUYECHHOCTH WJIH
JMMCKYCCHOHHOCTH  TPOOJIEMBbI  HCCIACIOBAHHUSA, CAMOCTOSATCIBHBIA  aHAIN3
MaTepuaa, CTPYKTYPUPOBaHHE Marepuaia, COCTaBIIEHUE aHa
CaMOCTOSITENIbHOTO HCCIICAOBAHMUS, W3JIOKCHHE Marepualia B COOTBETCTBHU C
ITyHKTaMH IJIaHA U JJOTHKOW Pa3BHTHS MBICIH, 0(OpPMIICHHE PaOOTHL

6. [IpoMe:xxyTOUHASI ATTECTAUSA M0 TUCHUILIMHE (MOIYJIIO)
6.1. OueHouyHble MaTepuaJbl AJs1 NMPOBEACHUS NMPOMEKYTOYHON aTTecTallUU IO

AUCHHUIIMHE (MOYJIIO)

dopma MpoBEeACHUS MPOMEXKYTOUYHONW aTTECTAUUM MO IUCIUIUIMHE — YCTHBIM OTBET.
Hwuxe mpuBeneH npuMepHbIi epedyeHb BOMPOCOB JIs MOTYUYEHUS SK3aMEeHa.
Bomnpocs! k 3a4ery

1. [Ipeamer u cTpykTypa ecrecTtBo3HaHusA. ECTeCTBO3HAaHME KAk UepapXUsl HAYK O MIPUPOJIE.
2. Hctopus ecTeCTBO3HAHUS M €€ OCHOBHBIE ATalIbI.
3. EcrecTBeHHOHay4Hasi U TyMaHUTapHas KyJabTypbl. Criennpuka ecCTeCTBEHHOHAYYHOTO U

ryMaHuTapHoro 3HaHus. IIpoGiemMa uHTErpalMu €CTeCTBEHHOHAyYHOTO W T'yMaHUTapHOTO
3HAHMUSL.

4. HayuHble MeTOIbI M KPUTEPUU HAYUYHOCTH.

S. CTpyKTypHbIE YPOBHHM OpraHU3alMy IPUPOIBL.

6. Ousnyeckre KapTHUHBI MHpa: MeXaHUYecKas KapTHHa MHUpa; AJIEKTpOJWHAMUYecKas
KapTHHA MHUpA; KBAHTOBO-TI0JIEBAasl KAPTUHA MUPA.

7. Mukpomup. DBONIOLHS MPEICTABICHUNH O CTPOCHHH aToMOB. CTpOeHHE aTOMOB U HX

anep. lIloctynatel bopa. Crpoenue aromHoro szapa. KopmyckyssipHO-BOJIHOBOM Jyaiau3Mm
BeleCTBA B MHKPOOOBekTax. [IpuHiunm HeompeneneHHoctn ['eiizeHOepra W TPHHIUI
JIOTIOJIHUTENBHOCTH B KBAHTOBOW MEXAHHUKE.

8. DyHIaMEHTAIbHBIE B3aUMOJEHCTBUSI.

9. 3aKOHBI COXPAaHEHUSI U IPUHLIUI CHMMETPUHU B €CTECTBO3HAHUHU.

10. JlnHaMu4ecKkue U CTaTUCTHYECKUE 3aKOHOMEPHOCTH B MPUPOJIE.

11. OcHosHble ntojioxkenust CTO, OTO.

12. [Tpoucxoxnenne Beenennoit. Moaens ropsiueiit Beenennoit. MndasimonHas Moaeb.
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13.
14.
15.
16.
17.
18.

Pacmmpenue BeeneHHoit (kpacHOe cMelIeHue).
Crtpykrypa Beenennoii. Kpynnomacmrabnast oqHopogHoCcTh BeeneHHOM.
CoBpeMeHHbIe MPeICTaBICHHS 00 IBOIOILIMU 3BE3/I.
ypOBHI/I XUMHYECKOT'O 3HAHUWsA, OTAIIbl pa3BUTUA, TCOPHUHU.

[Tpuniun Bo3pactanust sHTponuu. MakToOpsl U peakIMOHHAs CIOCOOHOCTH BEIIECTB.
OO6mas xapakTepucTUKa MIaHeThl 3emulsl. ['eonornyeckas mkana BpemeHH. CTpoeHue

3emin.

19.
20.
21.
22.
23.
24.

25.

Opomonust 3emid. KoHIenus TeKTOHUKY JTUTOC(HEPHBIX TLUTUT.
Omnpenenenue KU3HU. [ UTIOTE3bI O TPOUCKXOKACHUN KU3HU.
Teopun 3BoOMIOIMHN OpraHudeckoro Mupa. MHorooopasue Gopm >KU3HH.

I'eHHBIC ¥ KICTOYHBIC MEXaHU3MbI. 3aKOHEI Mengens.

Yenosek — (hU3M0IOTHS, 370POBHE, TBOPUECTBO, IMOIIMH, PAOOTOCTIOCOOHOCTD.

Konnenmuss Ouocdepsl u Hoocdepbl; KOHLEMNIMM 3KOJOTHU. [J00anmpHBIE HKOII.
POOJIEMBI.
Cunepreruka. Camoopranuzanus B KHBOM M HexxuBod mpupoge. Mnen W.Ilpuroxuna,
I'.Xakena, M.Jiirena.

6.2. Kpurepumn oueHMBaHUS KOMIIeTEHIM A

Tab6mumna 4

Kapra kpuTepueB olleHUBAHMS KOMIIETEHIIHI

Ne | Kon u | MHaukaropel OrneHo4HbIE Kpurepuu onenuBanus
I/l | HANMEHOBAaHUE AOCTIKCHUA MaTepHabl
KOMIIETEHLIUU KOMIETCHIUH,
COOTHECEHHBIE c
TUTaHUPYEMBIMA
pe3yJbTaTamMu
00yueHHSI
1 VK-1. Cnocoben | 3naer 6azoBbeie | TecTtoBbIC 3HaeT 06a30Bble MOHATHS W KOHIICIIIIHH,
OCYLIECTBJIATD TIOHSTHS U | Marepuasl cocrasistoue ocHoy EHKM.
TIOUCK, KPUTUYECKUH | KOHICTIUH, Ulxana oyenusanus:
aHaI¥3 W  CHHTE3 | COCTaBIIAIOIINE 61-75 % — ynosnerBopurensHo; 76-90 %
nHpopManuy, OCHOBY — XOpOIIIO;
HIPUMEHSATh €CTeCTBEHHOHAY4HOU 91-100 % — oTinyHoO.
CHUCTEMHBId TOAXOJ | KapTHHBI MHpA. YueOHbIi YMeeT O0OBSICHUTD SIBICHHS U TPOLECCHI,
JUIst pemienus | Ymeer MHHH-TTPOCKT: MpOTEKAIoIe B TPUPOJC C HAYYHOU
MOCTABJICHHBIX 33/1a4 | OCYLIECTBISTH OUCK TOYKH 3PEHHs; TOYHO MPEICTABUTH
HEoOX0auMOMn Hay4yHble 3HaHMA B  YCTHOM H
nHpOpPMALIIT B MMUCBMEHHOW  (opMe, POopMyIIpOBaThH
obusactu pe3ynbrar;  MyOJMYHO  TNPEACTaBHUTh
€CTECTBEHHBIX HAyK COOCTBEHHBIE PE3YJIbTATHI.
cojepKauencs B Ulxana oyenusanus:
HHPOPMAIIMOHHOM «3aumenoy - JEMOHCTPUPYET IIOHUMAaHUE
MIPOCTPAHCTBE u ucciaenyeMon  MmpoOJieMbl,  y4eOHBIH
YMEET  KPUTHYECKHU IIPOEKT  HOCUT  apryMEHTUPOBaHHbBIN
ee OLICHUBATh Xapaktep, o(OpMICH B COOTBETCTBHH C
(MoXeT  paznuyaTh TpeOOBaHUSIMH.
Hay4HbIE u «He 3aumeHoy» - He CHOPMYINPOBAHBI
TICEBIOHAYYHBIC el W 337a4d  y4yeOHOH IPOeKTHOH
Hpe/ICTaBICHUS 0 paboThI, TEMOHCTPUPYET HE HMOHHMaHHE
IIPUPOJE). HCCIeyeMOil NMpo0JIeMBbl, IIPOEKT HOCUT

HE  apryMEHTUPOBaHHBIM  Xapakrep,
UMEIOTCS HEJIOCTATKH B 0hOPMIICHHUH.

CobecenoBanne
HAa  CeMHHape
WIH caava
KOJJIOKBHyMa
0 MOJTYJISIM

Criocoben O0O0BICHUTH TIPOIIECCHI,
MPOTEKAIOIKUEe B TPUPOJC C HAYIHOH
TOYKH 3PCHUSL.

Ulxana oyenusanusi:

3aumeno - NEMOHCTPUPYET MOHHMMAaHHUE
00Cyx/1aeMOi MPOOJEMBI, BBICKA3hIBACT
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COOCTBEHHOE CY)XAEHHE II0 BOIPOCY,
apryMEHTHPOBAHO OTBEYAET Ha BOMPOCHI.
He 3aumeno — He TOHHMaeT CyTb
paccMaTpuBaeMoOil IPOOIIEMEL, HE MOXKET
BBICKa3aTh  THUIIOBOE CY)XICHHE IO
BOIIPOCY, HE OTBEYAET Ha BOIIPOCHI.

7. Y4ueOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHre JUCIUIIMHBI (MOIYJIs)

7.1 OcHoBHas1 TUTEpaTYypa:

1. Py3aBun, I'. W. Konueniun coBpeMeHHOro ectecTBo3HaHus: YueOuuk / .M. Py3aBuH.
- 3-e m3n., crepeorun. - Mocksa: HUL[ MHD®PA-M, 2014. - 271 c. (Briciiee oOpa3zoBaHue:
bakanaspuar). ISBN  978-5-16-004924-3. -  Tekct:  snekrtponssii. -  URL:
https://znanium.com/catalog/product/454162. — Pexxum goctymna: 1o noAmucke.

7.2. lono/THUTEIbHAS JTUTEpPaTypa:

1. Pomanos, B. I1. KoHuenuuu coBpeMEHHOr0 €cTecTBO3HAHUS.: YueOHoe rmocodue Juist
cryaentoB By3oB / B.II. PomanoB. - 4-e u3z., ucnp. u jpom. - MockBa: By3oBckuii yueOHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snexkrponHsii. - URL:
https://znanium.com/catalog/product/256937. — Pexxum gocTymna: 1o moAmucKe.

2. OctpoBckuit, O. B. Konnenmuu coBpeMeHHOTo ecTecTBO3HaHMs: y4eb. mocoodue / O.B.
OctpoBckuil. — Mocksa : By3ockuit yue6nuk : UHOPA-M, 2019. — 141 c. — (Boicmee
oOpazoBanme: bakanaspuar). - ISBN 978-5-9558-0593-1. - Tekct: anexrponnsiit. - URL: https:/
znanium.com/catalog/product/914011. — Pexxum gocTyma: 1o moucKe.

7.3 UHTEepHeT-pecypChl: HE UCIIOJIb3YIOTCS.

7.4 CoBpemenHble npodeccHOHAJbHBbIC 0a3bl [JAaHHBIX H HHPOPMALHMOHHBbIE
CIPABOYHbIE CHCTEMBI:
o Jlans - https://e.lanbook.com/
3HaHuyM - https://znanium.com/
IPR BOOKS - http://www.iprbookshop.ru/
eLIBRARY.RU - https://www.elibrary.ru/
MexBy30BcKas dnekTpoHHas oudnuoreka (MOB) - https://icdlib.nspu.ru/
HanmonanwsHas snexktponnas 6ubianorexa (HOB) - https://rusneb.ru/
WBuc - https://dlib.eastview.com/
bubnuoreka TromI'Y - https:/library.utmn.ru/

8. llepeuenb MHPOPMATMOHHBIX TEXHOJIOTHIA, UCMOJIb3YeMBIX NMPH OCYIIECTBICHHH
00pa30BaTeIbHOIO NMpolecca Mo JUCIHUIIIHHE

[Tnatdopma nist anexTponHoro ooyuenust MicrosoftTeams.

CHucok JTUIIEH3UOHHOTO MPOTPAMMHOTO 00€CIeYeHHsI, YCTAHOBIEHHOTO B ayJAUTOPHUSX:
Autodesk 3ds Max 2018, Autodesk AutoCAD 2018, Embarcadero RAD Studio 2010, MatLab
R2009a, Microsoft Office 2003, Microsoft Office 2007, Microsoft Office 2010, Microsoft Visual
Studio 2012, Microsoft Visual Studio 2012 Expression, Microsoft Visual FoxPro 9.0, Microsoft
SQL Server 2005, Windows, Dr. Web, Konctpykrop tecroB 2.5 (Keepsoft), Adobe Design
Premium CS4, Corel Draw Graphics Suite X5, Introduction to Robotics, LEGO MINDSTORMS
Edu NXT 2.0, Robolab 2.9.

9. TexHuveckme cpeACTBa H MAaTePUAIbLHO-TEXHUYECKOe o0ecnedeHne TUCHUIITHHbI
Jns ucnonb30BaHUS DJIEKTPOHHBIX HW3aHMKM oOOydaromuecss oOecnedeHsl padbouum
MECTOM B KOMIIBIOTEPHOM KJacce€ C BBIXOJOM B VIHTEpHET B COOTBETCTBHH C OOBEMOM
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https://library.utmn.ru/
https://dlib.eastview.com/
https://rusneb.ru/
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https://znanium.com/
https://e.lanbook.com/
https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/256937
https://znanium.com/catalog/product/454162

n3ydaeMmbIx auciuminH. Joctyn k cetu MutepHer mmeror 100 % KOMIBIOTEPHBIX pabOdMx
MECT.

MyabTuMenuiiHass y4eOHasi ayIMTOpPUsl VISl TNPOBeJCHUs] 3aHATHH JIEKIMOHHOIO
THna Ne 316 Ha 100 mocagoyHbIX MECT OCHAIECHA CIEIYIOIMIMMU TEXHUYECKUMHU CpECTBAMU
o0yueHuss W o00OpyJoBaHMEeM: YyueOHas MeOenb, JOCKa ayAuTOpHas, MYJIbTUMEIUIHOE
MIPOEKIIMOHHOE U aKyCTUYECKOe 000pYI0BaHKE, IEPCOHAIBHBIN KOMITbIOTEP.

Ha IIK ycranoBneHo ciefyroliee mporpaMMHoe obecrieueHue:

— Oducnoe TIO: onepanmonnas cuctema MS Windows, oduchsiii naker MS Office,
mwiatpopma MS Teams, opuchsiil naker LibreOffice, antusupycnoe 110 Dr. Web.

O6ecnieueno npooanoe noaktrodeHue [1K k nmokansHo# ceTn u cetn IHTEpHET.

MyabTuMenuiiHas y4yeOHasi ayaiuTOpHs JJIsi NPOBeJCHUS 3aHATHH CEMHHAPCKOIO
THna Ne 416 Ha 46 mocagoYHBIX MECT OCHAILEHA CIEAYIOIUMH TEXHUYECKHMH CpECTBaAMU
o0yueHuss W o00OpyJoBaHMEeM: YyueOHas MeOenb, JOCKa ayAuTOpHas, MYJIbTUMEIUIHOEe
MIPOEKIIMOHHOE U aKyCTUYECKOe 000pYyI0BaHKE, IEPCOHAIBHBIN KOMITbIOTEP.
Ha IIK ycranoBneHo cieytoliee mporpaMMHoe obecrieueHue:
— Oducnoe I10: omnepanuonnas cucrema MS Windows, oducueii nmaker MS Office,
mwiatpopma MS Teams, opuchslii naker LibreOffice, antusupycnoe 110 Dr. Web.

O6ecneueno nmpooanoe noaktrodeHue [1K k nmokansHo# ceTn u cetn IHTEpHET.

MyabTuMenuiiHas y4dyeOHasi ayaiuTOpHs JJIsi NPOBeJCHUS 3aHATHH CEMHHAPCKOIO
Ttuna Ne 507 Ha 20 mocagouyHbIX MECT OCHAIIEHA CIEAYIOIUMH TEXHHUYECKHMH CpECTBaAMU
o0yueHuss W o00OpydoBaHMEeM: YyueOHas Mebenb, JOCKa ayAuTOpHas, MYJIbTUMEIUIHOEe
ayJIMOBU3yallbHOE 000PY/I0BaHKE, IEPCOHAIBHBIN KOMITbIOTEP.

Ha IIK ycranoBneHo ciefytoliee mporpaMMHoOe obecrieueHue:

— Oducnoe TIO: onepanmonnas cuctema MS Windows, oducusiii naker MS Office,
miatpopma MS Teams, opuchslil naker LibreOffice, antusupycnoe 110 Dr. Web.

O6ecneueno npooanoe noaktrodeHue [1K k nmokansHo# ceTn u cetn IHTEpHET.
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