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1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

Lenpro QUCHUIUIMHEI IBISIETCS (POPMUPOBAHIE IIPOTPECCHBHOTO €CTECTBCHHOHAYYHOTO MUPOBO33PEHHS,
PalMOHAIMCTUYECKOrO MOAX0/1a K IOHUMAaHUIO PEAIbHOM KapTUHBI IPUPOJBL U MUPA B LIEJIOM, IIyTEM Pa3BUTH
€CTECTBCHHOHAYYHBIX 3HAHUI U YMEHHMH, OCHOBaHHBIX Ha IIPUHIUIIAX YHUBEPCAILHOIO SBOJIIOLMOHN3MA U CUHEPTETHKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: 51.0.06.02

21

TpeboBanusi K NpeIBapPHTEIbHOI MOATOTOBKE 00yYaI0Ierocs:

2.1.1

buonorus

2.12

@unocodus

2.13

XUMHYECKHE OCHOBBI DKOJIOTHH

2.2

JMCHUIUIMHBI U IPAKTUKH, UI1 KOTOPBIX OCBOEHHE JAHHOH JUCHMILUIMHBI (MOYJ15) HEOOX0AMMO KaK
npeallecTByOLIee:

221

VYuenue o 6uochepe

222

VYuenue 06 atMmocdepe

223

CoBpeMeHHBIE IKOJIOTHIECKUE TPOOIIEMbI

3. KOMIIETEHIIMN OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCITUIIJINHBI

(MOJY.JIST)

OIIK-1: Cnocoden npuMeHATH 6a30Bble 3HAHUSA (PyHIaMEHTATbHBIX Pa3/ei0B HayK 0 3eMJle, eCTECTBEHHO-HAYYHOT0 U

MAaTEMATHYECKOTI0 IMKJIOB IPH PCIIICHUH 3a1a4 B 00J1aCTH IKOJIOTHH U NMPpUPOIONOJIb30BAHUSA

WNupukarop 1 |OIIK-1.1 Tlpumenser 0a3oBble 3HaHUA (DYHIAMEHTAIBHBIX Pa3eiioB €CTECTBCHHBIX HAYK MPH PEIICHUU 33134 B

po(eCCHOHATBLHOM EeSITeTbHOCTH

B pe3yJabTaTe OCBOCHUSA TUCHUILIUHDBI Oﬁy‘lalOHIHﬁCH JOJIZKCH

31

3HaTb:

3.1.1

XapaKTCPUCTHUKU U COCTABJIAIOIIIUC eCTeCTBeHHOHaquOﬁ KapTHUHBI MUpaA; 3Tallbl pa3BUTHSA eCTeCTBeHHOHay‘-IHOﬁ KapTHUHBI
MHUpa 1 uX COACPKAHNUEC, MECTO U POJIb YE€JIOBEKA B IPUPOAC.

3.2

YMmerb:

3.2.1

MIPUMEHATH 0a30BbIC 3HAHMSA (YHIaMEHTAJIBHBIX Pa3JeNIOB ECTECTBCHHBIX HayK IIPH PEIICHHUH 3a]a4 B 00JIACTH SKOJIOTHH
U IIPUPOIOTIONB30BAHMUS; KPUTHIECKH OLIEHUBATh HOBYIO HH()OPMAIIHIO B €CTECTBEHHOHAYYHOH 00IaCTH U 1aBaTh e
HMHTEPIPETALUIO; IPUMEHAT 3HAHUS €CTECTBEHHBIX HAYK JJIS XapaKTEPUCTUKH IIPUPOIHBIX SBJICHHM.

33

Baanern:

33.1

HaBBIKaAMH BCIACHUS ,HI/ICKyCCI/Iﬁ 1o npo6neMaM €CTECTBO3HAHUS, C UCIIOJIb30BAHUEM HAYYHOTI'O SA3bIKa U HaquOﬁ
TEPMUHOJIOTHU; METOJaMHU HAYYHOI'O ITIO3HAHUA U CUCTEMHOT'O IToAX0Aa.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI (MOAYJIS)

Koz Bun HanmenoBanue pasgenoB u | Cemectp / | HacoB | Komneren- | JIuteparypa | Wure | IIpumeuanne
3aHATHS | 3aHATHSA TeM Kypc UM PaKT.
Paznen | Paspes 1. CtaHoB/1eHUe U
pa3BuTHE
€CTeCTBEHHOHAYYHOM
KapTHHBI MUpa
1.1 Jlex EcrecTBeHHOHAyuYHas 1 2 4 OIIK-1 JIT.1 2 OIIK 1.1
TYMaHHTapHas KyJIbTypPbI JI1.2712.2 IpoGremuas
J2.3J12.4 JeKuus
2102233
1.2 Ilp Hayka kak hopma KyIbTyphbI 2 2 OIIK-1 JIT.1 0 OIIK 1.1
JI1.2712.2
J2.3J12.4
2102233
1.3 Jlex MeTto10510THSsI HAYYHOTO 2 4 OIIK-1 JI1.1 2 OIIK 1.1
TIO3HAHUS JI1.2J12.2 Jlexuns-
J12.3 J12.4 BHU3yalU3alu
212233 i
14 JIab N3yueHre 0OCHOBHBIX METOJIOB 2 6 OIIK-1 JI1.1 4 OIIK 1.1
€CTECTBEHHOHAYYHOTO JI1.2J12.1 Ananu3
IIO3HAHUSA J12.2J12.3 KOHKPETHBIX
J12.4 CUTYaIHi
2102233




1.5 Jlex DBOJIIOIMSA €CTECTBEHHO 4 OIIK-1 JI1.1 OIIK 1.1
Hay4HOU KapTHHBI MHUpa JI1.2J12.2
J2.3J12.4
212233
1.6 IIp IIpakTudeckoe 3aHATHE 4 OIIK-1 J1.1 OIIK 1.1
«IBOTIOLUS JI1.2J12.2 Pabora B
€CTECTBEHHOHAYYHOU KapTHHBI JI2.3J12.4 MaJIbIX
mupa. Mexanuueckas, 213233 rpymnmax
9eKTPOMAarHUTHas, KBAHTOBO-
I10JIeBasi KAPTUHBI MUPAY
1.7 Cp IToaroroBka K BBIITOJIHEHUIO 12 OIIK-1 JIT.1 OIIK 1.1
IIPAKTUYECKUX 3aHATUH U JI1.2712.2
nabopaTopHbIX paboT; padora ¢ J2.3J12.4
PEKOMEHI0BaHHOW OCHOBHOM U D152 53
JTOTIOTHUTEIHHON
JIUTEPaTypoil, pecypcamu
HH(POPMALIHOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTH
«VHTEpHET»; IPOBEICHHE
CaMOKOHTPOJISI; oopMIIeHNE
OTYETOB K JJAOOPaTOPHBIM
paboTtam.
1.8 Ox3ameHn | [loaroToBka k sK3aMeHy 12 OIIK-1 JIT.1 OIIK 1.1
JI1.2712.2
J2.3J12.4
212233
Pazpnen | Paznen 2. Konuenuun
coBpeMeHHOM Gu3uKH,
cocTaBisoLUe PUINYECKYI0
KApPTHHY MUpa
2.1 Jlex [IpuHIUIBI CUMMETPUH, 4 OIIK-1 JI1.1 OIIK 1.1
3aKOHBI COXPAHEHUS JI1.2J12.2
J2.3J12.4
2102233
2.2 JIa6 Nzyuenune 4 OIIK-1 JIT.1 OIIK 1.1
TEPMOJMHAMAYECKUX JI1.2J12.2 Ananmmus
MIPOIIECCOB B XUMUYECKHUX J2.3J12.4 KOHKPETHBIX
cucremMax 213233 CUTyaIHl
2.3 Jlex DBOJIOIMS PEACTaBICHUI O 4 OIIK-1 JIT.1 OIIK 1.1
IIPOCTPAHCTBE U BPEMECHH JI1.2712.2
J2.3J12.4
2102233
2.4 IIp OO61mas u crienuaIbHbIe TEOPUU 4 OIIK-1 JI1.1 OIIK 1.1
OTHOCHUTEIIBHOCTH JI1.2J12.2 Pabora B
J2.3J12.4 MaJTbIX
212233 rpymnmnax
2.5 Jlex CTpyKTypHBIC YPOBHH H 4 OIIK-1 JI1.1 OIIK 1.1
CHCTEMHasl OpraHu3aLns JI1.2J12.2 Jlexrmus-
MAaTepUH JI2.3712.4 BU3yalIN3alu
212233 s
2.6 IIp W3ydenne 0CHOBHBIX 2 OIIK-1 JI1.1 OIIK 1.1
KOHIEMNIUI MUKPO-, MaKpo- U JI1.2J12.2 Pabora B
MeTaMHpa J2.3712.4 MaJIbIX
212233 rpymmnax
2.7 Cp IToaroroBka K BBIITOJIHEHUIO 14 OIIK-1 JI1.1 OIIK 1.1
MIPaKTHYECKHUX 3aHATUHN U JI1.2J12.2
nmabopaTopHBIX paboT; pabdora ¢ J2.3J12.4
PEKOMEH/I0BaHHOW OCHOBHOM U 212233

JOTIOJIHUTEIILHON
JUTEPATypOH, pecypcamMu
nH()OPMAINOHHO-
TENIEKOMMYHHKAIIMOHHON CeTH
«MHTEepHETY; TpOBECHNE
CaMOKOHTPOJIST; 0(QOopMIICHHE
OTYETOB K JJAOOPATOPHBIM
paboTtam.




2.8 Ox3ameH | IloaroroBka K SK3aMeHy 2 12 OIIK-1 JI1.1 0 OIIK 1.1
JI1.2J12.2
J2.3J12.4
212233
Pazgen |Pa3gen 3. Ctpykrypa n
cojiep:kaHue
€CTeCTBEHHOHAYYHOM
KApPTHHBI MUPA, €€ OCHOBHbIE
KOHLEeNUHUHU
3.1 Jlex XuMmuueckasi KapTUHa MHpa 2 6 OIIK-1 JI1.1 2 OIIK 1.1
JI1.2712.2 IIp6nemuas
JI2.3J12.4 JIEKITHS
212233
3.2 IIp KonnenryanbHble ypOBHU B 2 5 OIIK-1 JI1.1 2 OIIK 1.1
MO3HAHHWH BEIIECTB U JI1.2J12.2 Pabora B
XUMHYECKUX CACTEM JI2.3J12.4 MaJIBIX
313233 Tpymmax
33 Jlex buonoruueckas kapTuHa Mupa 2 4 OIIK-1 JI1.1 2 OIIK 1.1
JI1.2J12.2 IIp6nemuas
JI2.3J12.4 JISKITHS
212233
34 JIab W3yuenue TeXHUKH 2 2 OIIK-1 JI1.1 0 OIIK 1.1
MHUKPOCKOITUPOBAHUS JI1.2J12.2
OHMOJIOTUIECKUX 00BEKTOB JI2.3J12.4
212233
3.5 J1ab N3yuyenue MIeTKH Kak 2 5 OIIK-1 JI1.1 4 OIIK 1.1
CTPYKTYpPHOI1 1 JI1.2J12.2 Ananus
(YHKIIMOHAIBHOM SIMHUTIBI J12.3J12.4 KOHKPETHBIX
JKUBOT'O 2192 53 CUTyalun
3.6 Cp IToaroroBka K BHEITIOJTHEHHUIO 2 14 OIIK-1 JI1.1 0 OIIK 1.1
MIPAKTUYECKUX 3aHATUHN U JI1.2712.2
JabopaTOpHBIX paboT; pabora ¢ J2.3J12.4
PEKOMEHI0BaHHOM OCHOBHOM U 019233
JIOTIOJTHUTEIBLHOMN
JIUTEPaTypOi, pecypcaMu
nHGOpMaHOHHO-
TEJIEKOMMYHHUKAIIMOHHOMN CeTH
«/HTEepHeT»; IpOBEICHHE
CaMOKOHTPOJIS; o(opMIICHHE
OTYETOB K JJaOOPaTOPHEIM
paboTam.
3.7 Ox3ameH |IloAroroBka K SK3aMeHY 2 12 OIIK-1 JI1.1 0 OIIK 1.1
JI1.2J12.2
J2.3J12.4
212233

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

O06pazoBaTenbHbIE TEXHOJIOTHH C HCIOIb30BAHUEM HHTEPAKTUBHBIX METOA0B 00y4ueHus (case-study (aHaIH3 KOHKPETHBIX
CUTYyalui))

TexXHOIOTHS AMCTAaHIMOHHOTO 00y9YeHH (TTOJydeHIe 00pa30BaTeNbHBIX YCIyT 03 MOCEIICHNST YHUBEPCUTETA, C IOMOIIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKAIUHY (JIEKTpOHHast mouTa, IHTepHeT 1 Ap.))

TexHOMOTHS KOJUIEKTHBHOTO B3auMO/IeiicTBIS (paboTa B MaJIbIX TpyIIIax) (CaMOCTOSATENbHOE H3ydeHNe 00yUJaronMICs HOBOTO
Marepuaa HOCPEACTBOM COTPYIHHYIECTBA B MAJIBIX TPYIINAax, Ja€T BO3MOXKHOCTh BCEM YYAaCTHHKAM Y4acTBOBATh B paboTe,
HpPaKTUKOBATh HABBIKU COTPYAHHUYECTBA, MEXINUYHOCTHOTO OOIIEHHS)

O6paSOBaTCJ’ILHLI€ TEXHOJIOTHUH C UCITI0JIb30BAHUEM aKTUBHBIX MCTOI0B O6y‘{€HI/IH (neKum-Bmyanmaum)

TpaauumonHas (penpoAyKTUBHAS) TEXHOJIOTUS (IIPErojaBaTelb 3HAKOMHUT 00YYarOIIUXCS C MOPSAKOM BBIIOTHEHUS 3a1aHUs,
HaOJI0aeT 3a BHIIIOIHEHUEM U ITPH HEOOXOJMMOCTH KOPPEKTHPYET paboTy 00yJarOIIHXCs)

O06pazoBaTenbHbIE TEXHOIOTHHU C UCIOIb30BAHUEM aKTUBHBIX METOJ0B 00yueHuUs (IpoOIeMHast TEKIU)

6. POHJ OIEHOYHbBIX CPEACTB




6.1. KoHTpoJIbHBIE BONPOCHI M 3aJaHUSA

I. Bonpocsl 1 3a1aHus Ul TEKYLIETO KOHTPOJIS

Paznen 1. CtaHoBneHue u pa3BUTHE €CTECTBEHHOHAYYHOW KapTUHBI MUpa
[Mpaktndeckoe 3ansaTHEe «OCOOCHHOCTH HAYKH U €€ MECTO B KYJIBTYPE»

Jaiite onpenenenrne HaykKu, KaK BUJA IE€ATEIbHOCTH.

[lepeuncnure u onpenenuTe XapakTepHble YePThl HAYKH.

B uewm 3akirovyaercs yHUBEpCAIbHOCTh HAyKu?

Uro mompa3yMeBaeTcs MoJi CHCTEMAaTUIHOCTBIO HAyKh?

Uro BKIIOYAET B ceOd HayyHAs PallMOHAIBHOCTE?

[lepeuncnure u onpenenuTe OCHOBHbIE (DYHKIIMU HAYKH.

B dyeM omiindme HayKu OT WACOJIOTHH?

Crpykrypa Hayku ((pyHIaMEHTaNbHBIC U MPUKIAIHBIC HAYKH).
[lepeuncnure U ompeaenuTe OCHOBHBIE TEHACHLIUH Pa3BUTHA HAYKH.
Ornpenenurte nousitusi: Texuuka, HTP.

11. B uem nposiBisieTcss B3aMMOCBS3b HAyKU M TEXHHKH.

JlabopatopHas paboTa «3y4ueHne OCHOBHBIX METO/IOB €CTECTBEHHOHAYYHOTO TIO3HAHMUSD)

A ARl e

._.
e

1. Ornpenenute MOHITHS: TO3HAHUE, 3HAHUE.

2. HazoBute W ompenenuTe BUAbI HEHAYYHOTO 3HAHWSL.

3. HasoBute u ompenenuire 0cCOOCHHOCTH HAyYHOTO 3HAHHS.

4. HazoBute u ompenenute KpUTEpPUH HAyYHOTO 3HAHUSL.

5. Yto Takoe METOM, METOHOJIOTHA?

6. Hasosure ocobennoctu EH mosnanus.

7. Ha3oBure ypoBHM €CTECTBEHHO HayYHOI'O IO3HAHMS.

8. Kakue ocHOBHBIE 3JIEMEHTHI BKJIIOYAET B ce0s1 SOMIMPUUECKUI yPOBEHb MO3HAHHS?
9. Kakre OCHOBHBIC 3JIEMEHTHI BKJIFOUACT B Ce0s1 TCOPETHICCKUN YPOBEHb MO3HAHUA?
10. M300pa3ute cxeMaTH4HO CTPYKTYpPY €CTECTBCHHOHAYYHOTO ITO3HAHMS.
11. HazoBute u ompenenute OCHOBHBIE 3JIEMEHTHI IpoLiecca MO3HAHUSL.
12. OOBSACHHUTE YTO TaKOE SMIUPUICCKUI (akT, HAYYHBIN (PaKT.

13. OOBSICHATE TOHATHE TUIIOTE3A.

14. OOBsICHUTE TIOHITHE TEOPHSL.

15. CruencTBue U €ro 0COOEHHOCTH.

16. OxapakTepu3yiTe SMIUPUUECKHH YPOBEHb NO3HAHUS.

17. OxapaxkTepu3yiTe TEOPETUUECKUN YPOBEHb IIO3HAHMSL.

18. Kak knaccu¢puiupyrorcss MeToabl O3HAHUS?

19. Kakue metoapl OTHOCATCS K AMIUPUYECKUM?

20. Kaxue metonp! OTHOCATCA K TEOPETHUECKUM?

21. Kakne MeToapl OTHOCSTCS K BCeoOIum?

22. Kakue metonpl oTHOCATCS K OOIIEHAYYHBIM?

23. Kakne MeTolbl OTHOCATCSI K YaCTHOHAYYHBIM?

[IpakTiuaeckoe 3aHsATHE «DBOIIOINS €CTECTBCHHOHAYTHOH KapTHHBI MUpa. MexaHm4decKas, 2JIeKTPOMarHuTHas, KBAaHTOBO-TI0JICBas
KapTHHBI MUPa»

L. Iepeuncaure OCHOBHBIE 3aKOHOMEPHOCTH €CTECTBO3HAHUSI.

2. [epeuncianure OCHOBHBIE OCOOCHHOCTH HATyp(hmIoco(ckoro meprnoa NCTOPUN Pa3BUTHS €CTECTBO3HAHMS.
3. INepeuncanure OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHUS SMOXU CPEIHEBEKOBBSI.

4. Iepeunciaure OCHOBHBIE OCOOCHHOCTH METa(pU3UUECKOr0 U MEXaHMYECKOro MEepHOAa UCTOPUH Pa3BUTHSA
€CTECTBO3HAHUS.

5. INepeuncianure OCHOBHBIE OCOOCHHOCTH CTUXHHHO-ANATCKTHIECKOTO NEPHOAA HCTOPUH PA3BUTHS €CTECTBO3HAHMS.
6. [epeuncanre OCHOBHBIE OCOOCHHOCTH MHTETPATbHO-TU(GEepEeHINATEHOTO EpUOa.

7. ChopmymupyiiTe MOHATAE HAYYHOH PEBOJIOIMH.

8. CohopmymupyiiTe TIOHATHE KapTHHBI MUpA.

9. Jaiite ompexneneHne Mu(OIOTHIECKOI KapTHHBI MHPA.

10. JlaiiTe ompeneneHre peluruo3HON KapTUHBI MUpA.

11. Jaiite onpeaencaue GriocoPckoil KapTHHBI MUPA.

12. JlaliTe onpenenenrne ecCTeCTBEHHO-HAY4YHON KapTUHBI MUpA.

13. Coopmynupyiite XapaKTepHble 0COOEHHOCTH MEXaHUYECKON KapTUHBI MHpA.

14. Coopmynupyiite XxapakTepHble OCOOCHHOCTH 3JIEKTPOMAarHUTHON KapTHHBI MHpA.

15. CdopmymupyiiTe XapaKTepHbIe 0COOEHHOCTH KBaHTOBO-TIOJICBOI KapTHHBI MHPA.

16. CdopmynupyiiTe OCHOBHBIE TTOJIOKEHHSI TenHoneHTprdeckoi cuctembl H.Konepauka.

17. ChopmynupyiiTe TPHHIMUI OTHOCUTEIBHOCTH U 3aKOH MHepiuu . Tamumnes.

18. CdhopmymupyiiTe 3aK0oHBI MeXaHUKH HproToHA.

19. CopmymupyiTe OCHOBHBIEC TIOJIOKEHUS KIIACCHYECKOH 3IIEKTPOANHAMHUKYE MakcBena.

20. CcopmynupyiiTe OCHOBHBIE TIOJIOKEHUS MIEKTPOHHOI Teopun JlopeHra.

21. Iepeuncaure u onpenenuTe OCHOBHbIE OTKPbITUA Papajiest, KOTOPhIE JIETIH B OCHOBY 3JIEKTPOMArHUTHOH KapTHHBI
MHpa.

22. CdopmynupyiiTe OCHOBHBIE MOJIOKeHHs Teopun atoma H.Bopa.

23. CdopmynupyiiTe OCHOBHBIE MOJIOKEHHsI KBaHTOBOM runore3bl M. [lnanka.

24. ChopmymupyiiTe ¥ HOSCHUTE TPHHITUIT HeollpeaeneHHocTH [ eiizenbepra.




25. KakoBo 3HaueHHe ypaBHEHHs BOJTHOBOH (yHKIMHU, chopmynupoBanHoe O.llIpeaurrepom.

Pa3nen 2. KoHnenmuu coBpeMeHHON (DM3HUKH, COCTABISIONINE (PU3NIECKYI0 KapTHHY MHUpPa
JlabopaTopHast paboTa «/3ydeHne TepMOIUHAMIYECKUX IPOI[ECCOB B XMMHUYECKHUX CHCTEMaxX)

1. TepmoauHaMuka, XUMAYECKass TEPMOIMHAMUKA, TEPMOXHMUSL.

2. [lepBoe Havano TepMOAMHAMHUKH.

3. BHyTpeHHss SHEprus Kak QYHKIHSA COCTOSHHUS CHCTEMBI.

4. TennoBoit 3 ekt peakum.

5. TermnoBbie 3 dexTrl peakuuii 00pa3oBaHus, CrOpaHuUs, HEUTPATH3ALUH, THIPATOOOPa30BaHHMs, PACTBOPCHHSI.

6. 3akon ['ecca u ciencTBus w3 Hero. PacdeT TermoBbIX 2P PEKTOB XUMHUYESCKIX peakiuid. Mcmonp3oBanue 3akoHa ['ecca
JUISL OIIPEJICNICHUS TEIIOTHI THPAaTO-00pa30BaHUsL.

7. 3aBUCUMOCTH TEIIOBOTO d((ekTa peakuy OT TeMIepaTyphbl.

8. Kanopumerpusi, nocTossHHas KaJOpUMETpa.

9. B kakux ciydasx U peakiui Mo>KHO npeHeOpeus paszmmanem AH um AU?

IIpakTyeckoe 3anarue «M3yueHne KOHIENIUNE OTHOCUTEIbHOCTH IPOCTPAHCTBA U BPEMEHM»

1. OxapakTepu3yiiTe MpOCTPaHCTBO M BPeMsl KaK BCEOOIIUe (POPMBI OBITHS MaTCpPHH.
2. IIpocTpaHCTBO M €0 XapaKTePHCTHKH.

3. Bpemst 1 ero XxapakTepuCTHKHU.

4. [TonsATHe BpeMeHU B MaTEpHAIMCTUUECKON KapTHHE MUpPA BO3HUKIIO Ha OCHOBE ...
5. ITonaTHe mpocTpaHcTBa B MAaTEPUATUCTUYECKON KapTHHE MUPa BO3HUKIIO Ha OCHOBE ...
6. ChopmynupyiiTe KOHIETIINIO POCTPAHCTBA U BpeMeHH HproToHa.

7. ChopmynupyiiTe KOHIETINIO IPOCTPAHCTBA U BpeMeHu JleiOHua.

8. CdhopmynupyiiTe TOHATHE aOCOITIOTHOTO MPOCTPAHCTBA.

9. ChopmynmupyiiTe MOHITHE MPOTHKEHHOCTH.

10. Cdopmynupyiite OHITHE aOCOTIOTHOTO BPEMEHH.

1. Chopmynupyiite MOHITHE OTHOCUTEILHOTO BPEMEHH.

12. B dgem nposBisieTcs eMUHCTBO U MHOT0OOpa3ye CBOMCTB MPOCTPAaHCTBA U BPEMCHH.
13. Kakne cBoiicTBa IpocTpaHCTBA U BPEMEHH SIBIISIFOTCS BCCOOITHMIL.

14. INepeuncaure creruduyeckne CBOWCTBA MPOCTPAHCTBA.

15. [epeunciure crenuduyueckre CBOHCTBA BPEMEHH.

16. UTto noapasymMeBaeT HENpPEPbHIBHOCTh MPOCTpaHCTBA?

17. B geMm 3akirouaeTcs OJHOPOAHOCTL MPOCTPAHCTBA, OAHOPOIHOCTh BPEMEHU?

18. Jnsa xakux cucrem crpasemiusa CTO.

19. ChopmynupyiiTe MOHITAE HHEPIUATBLHON CHCTEMBI.

20. ChopmynupyiiTe TOHITHE HHBAPUAHTHOCTb.

21. Coopmynupyiite moctynarsl CTO.

22. ChopMymupyiTe MPUHINAT OTHOCUTEIBHOCTH.

23. ChopmymupyiTe TPHHITUIT HHBAPHAHTHOCTH CKOPOCTH CBETA.

24. Coopmymupyiite ocHoBHbIe Tosoxenust OTO.

25. CdopmynupyiiTe IPUHLIMI SKBUBAJTEHTHOCTH MHEPLIMOHHON W IPaBUTALIMOHHOM Macc.
26. Kak 00BsICHAETCS CHJla B3aUMHOTO MPUTsDKeHUsT Mexny Ttenamu B OTO.

27. ITouemy OTO Ha3bIBarOT TEOpUEH TATOTEHUS.

28. INogemy 3aTpyaHeHa 3kcnepuMeHTansHas nposepka OTO.

29. B uem konuentyansHoe 3HaueHue TO.

30. ChopmymupyiiTe TOHATHE TPOCTPAHCTBEHHO-BPEMEHHOW KOHTHHYYM.

31. Jnsa xakux cucrem crpaseqiusa OTO.

IIpaktnyeckoe 3anarue «M3yueHne OCHOBHBIX KOHUENIUI MUKPO-, MAKpO- U METaMUpPa»

L. Coopmynupyiite NOHATHE MaTepHH, HA30BUTE BUJIbI MAaTEPHH.

2. ChopmynupyiTe TOHITHE BEIIECTBO.

3. Chopmynupyiite moHsITHE QU3HUYECKOE TTOJIE.

4. ChopmynupyiiTe noHsTHE (PU3MUESCKHIA BaKyyM.

5. HasoBute u onpenienute crocoOB! CyIIecTBOBaHUS (CBOIMCTBA) MAaTEPHH.

6. CoopmynupyiiTe TOHIATHE ABHKEHHE.

7. Cdopmynupyiite MOHATHE B3aMMOIECHCTBHE.

8. CucremMHasi opraHusanusi MaTepu.

9. Jaiite onpenenenre NOHATUIO cucTema?

10. B uewm 3akmodaeTcs IETOCTHOCTb CUCTEMBI?

1. B kakoM ciryyae mMarepuabHble 00BbEKTEI 00pa3yloT IEIOCTHYIO CUCTEMY?

12. UTto Takoe CTPyKTypa CHUCTEMBbI?

13. Kakue THIe! cBs3eil CymecTBYIOT Mex Iy >neMeHTamu cuctemsl? (HazoBure m ompenenure mx)

14. HasoBute u onpenenute CTpyKTypHbIE YPOBHHM OpraHU3allUU MaTepUH.

15. ChopMymupyiTe IPUHINT TOXKICCTBEHHOCTH.

16. B dewm 3akimrodaeTcs CyIIECTBEHHOE pa3iiMdre MEXTy MaTepHaIbHBIMH 00BbeKTaMH MHUKPO- B MakpoMmupa?
17. UeM OTIMYAIOTCS MEXIY COO0H OOBEKTHI, OTHOCAIINECS K Pa3IMUHBIM CTPYKTYPHBIM YPOBHSM OpPraHHU3aIlMU MaTepuu?
18. Kakue 3ak0oHBI HCHONB3YIOTCS ISl OMUCAHUS JBHXKEHUS] U B3aUMOAEHCTBUS 00bEKTOB MUKpoMupa?
19. Kakne 3aKOHBI HCHIONB3YIOTCS [UISL OTIMCAHUS JBIDKCHUS M B3aUMOJICHCTBUS 00BEKTOB Makpomupa?
20. Kakne 3aKOHBI HCHONB3YIOTCS [UIS OTIMCAHUS JBIDKCHUS U B3aUMOJACHCTBUS 00BEKTOB Merammpa?
21. ChopmynupyiiTe KOHIETLHUIO AaTbHOIEHCTBHUS.




22. CopmynupyiTe KOHIENIHIO OIU3KOACHCTBUS.
23. Kaxoe B3auMoeiicTBHE HA3bIBAIOT IPABUTALIMOHHBIM, 3JICKTPOMAarHUTHBIM, CHJIBHBIM M CIIa0bIM?
24. [epeuncaure u onpenenute 4epThl HyHIAMEHTAIBHBIX B3aMMOICHCTBHH.

Pazgen 3. CTpykTypa U cofep:kaHue eCTeCTBEHHOHAYYHOM KapTHHBI MHpPa, €€ OCHOBHbIE KOHIIETIIHH
ITpakTudeckoe 3anATHE «KOHIENTyalbHbIE yPOBHH B IO3HAHUH B TO3HAHUHU BELIECTB U XUMUYECKHX CUCTEM»

1. 3ageM Hy)KHO 3HATh XUMHYECKHI COCTaB JIFOOOTO YHCTOr0 WHANBHIYAIFHOTO BEIlecTBa?

2. Uro cieayeT MOHUMATh MOJ XUMHUYECKHM COCTaBOM?

3. Kak cnenyer noHMMaTh XMUMUYECKOE COEAMHEHUE?

4. Ecnu uHaMBHyanbHOE BEIIECTBO COCTOUT U3 MOJIEKYJN, TO YTO OHU MOTYT OIpPENEIIATh?

5. Kak cnenyer moHMMaTh KaueCTBEHHBIN COCTaB MHIWBUAYAIHHOTO BEIIECTBA?

6. Kakue nnauBHIyanbHbIe BELIECTBA HA3bIBAIOT MPOCTBIMU, a KaKHe - CIOXKHBIMHU? IIpuBeanTe mpUMepsI.

7. Kak cnenyer moHMMarh CTpyKTypy JIFOOOTr0 YMCTOrO MHAMBUAYanbHOrO BemecTBa? YTto naer ee 3HaHHE?

8. Kaxk cnenyer nonnmars amtorponuio? IIpuBenure mpuMepsl alIOTPONHBIX MOAU(UKAIMI METAUIOB M HEMETAJIIOB.
9. Kak cnegyer moHMMaTh H30MEPHIO, CTPYKTYPHYIO H30MEPHIO, IPOCTPAHCTBEHHYIO H30MEPHIO?

10. ITpuBenure npuMeps! CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX U30MEPOB.

11. Kakne npocTpaHCTBEHHBIE CTPYKTYPHI (TEOMETpUIEcKHe (GOPMBI) MOTYT UMETh MaKpOMOJIEKYJIIBI

12. TOMOTIOJIUMEPOB U COTIONMMEpOB (reTepononnmMepos)? IIpuBenure mpuMeps.

13. Kak crnenyer moHUMaTh XUMHUYECKYIO PEaKInio?

14. YTO MpOMCXOAUT B XMMUYECKHX PEaKIHAX C aTOMaMU XMMHUYECKHX 3JIEMEHTOB, ¢ Mojiekynamu? Ilpusenure npumepsl.
15. ITo xaxuMm QuzndecknM 3¢(hexTaM MOKHO CYyJUTH O TOM, YTO IPOTEKAET XUMIUecKas peakuus? [IpuBeanuTe mpuMepsI.
16. Kak cnegyer moHMMaTh XUMUYECKYIO SBOJIONUIO HA YPOBHE OTKPHITHIX KaTaTHUTHUCCKUX

17. cucrem?

18. Uro sABIsieTCS 3BONIOLUOHUPYIOIIUM BELECTBOM?

19. Kakoe 3HaueHue Uil XUMUYECKOM ABOIIOLMU MMEET ClydaiiHas U3MEHUYUBOCTb KaTanau3aropa’?

20. Kakoe 3HaueHue U1si XUMUYECKOH HBOJIOIMK UMEET XUMHUYECKHH 0TOOp Hanbojee aKTHBHBIX

21. KaTaau3aTopoB?

22. B kakux HampaBIEHUSX MOXET 3BOJIIOLIUOHUPOBATh OTKPBITAasl KaTaJIUTHUECKasl cucTeMa?

JlabopaTopHast paboTa «M3ydeHne TeXHUKA MUKPOCKOIIMPOBAHUS OHOIOTHIECKUX OOBEKTOBY

B uem cymHOCTb MeTOJa ONTUYECKONH MUKPOCKOMUU?

Kakue cymiecTByrOT BHIBI MHKPOCKOIINIECKOH TEXHUKH?

Kaxkoit npubop Ha3bIBalOT MHKPOCKONIOM? BHIBI MHKPOCKOIIOB.

W3 xakux CHCTEM COCTOUT MHUKPOCKOI?

W3 xakux ycTpONCTB COCTOMT ONTHYECKAs CUCTEMa MHUKpOcKoma?

Kak ompenenuts obmiee yBennmueHne MHUKpOcKoma?

W3 xakuX OCHOBHBIX YCTPOIICTB COCTOMT MEXaHHUYECKas CHCTeMa MHKpOCKOmMa?

Kaxue ocHOBHBIE ITpaBHiIa HEOOXOAUMO COOIIOAATh PH paboTe ¢ MUKPOCKOIIOM?

Kak m3roToBUTH BpeMEHHBIH MHKpOIpernapaT?

J'Ia6opaTopHas[ pabora «/3yueHne KIETKH KaK CTPYKTYPHOH U (DyHKIIMOHAIBHON €IHHUIIBI dKHBOT O

IToyemy KJI€TKy MOXKHO pacCMaTpUBATh KaK CTPYKTYPHYIO U ()YHKIIMOHAIBHYIO €IMHHILY )KUBBIX OPTaHU3MOB?
Kakue pa3sHOBUAHOCTH KJIETOK JKHBBIX OPraHM3MOB CYIIECTBYIOT? [laliTe MX CPaBHUTENIbHYIO XapaKTEPUCTHUKY.
Kakue opranusmsl 0THOCAT K Ipokapuoram? KakoBsl ux pazmepsi?

Kakue ¢opMbl MOXKeT UMETh OaKkTepHanIbHas KieTka?

Ommimre crpoeHne OakTepuanbHON KiIeTkH. B ueM ee ocobenHocTn?

B gem 0co0eHHOCTE CTpOeHHUS TPHOHOI KIETKU?

[epeuncnure opraHoUIbl, BXOASAIINE B COCTaB TPHUOHON KIIETKU?

Kakue opranougs! BXOAAT B COCTaB LUTOIIA3Mbl TPHOHOM KieTKu?

Kax perynupyercs npouecc oOMeHa BEIIECTB B KIIETKe?

R
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II. Otyer no maboparopHoit padboTe

6.2. TeMbl NUCbMEHHBIX PadoOT

Y4eOHBIM ITaHOM HE NPETYCMOTPEHBL.

6.3. ®oH/I OLICHOYHBIX CPEACTB

9K3aMeHaHI/IOHHHe BOIIPOCHL

Paznen 1. CraHoBneHUE U pa3BUTHE ECTECTBEHHOHAYYHON KapTHUHBI MUPa
IIpeamer u nenu ecrecTBo3Hanud. IIoHATHE KOHLENIINU.
3aKOHOMEPHOCTH M OCOOCHHOCTH Pa3BHTHUS €CTECTBO3HAHMS.
[lepuone! 1 3Tanbl pa3BUTHSL €CTECTBO3HAHMS.

Ilonarue Hayku. JJucuuruinHapHas opraHu3anysl Hayku. TeHACHIUH Pa3BUTUSA HAyKH.
Omnpeneneane HTP. Bpems u npuunas! BosHuKHOBeHUst HTP.
OcHoBuble noctwxenuss HTP. Otpunarensusie nocnenctsus HTP.
[ToHsiTHE HAayYHOU KapTHUHBI MUPA.

ITpuHIUNBI TOCTPOCHUS HAYYHOU KapTUHBI MHpA.

Hayunble peBonOLMY U CMEHA HAy4YHBIX KapTUH MUPA.

OCHOBHBIE 3JIEMEHTBl HAy4YHOT'O TO3HAHMSL.

JIBa ypOBHsI €CTECTBEHHOHAYYHOT'O IIO3HAHMUSL.

SEORXNAN RN~
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12. COOTHOIIIEHUE SMIHPHUECKOTO U TEOPETUIECKOTO YPOBHEH MO3HAHUSL.

13. INonsitue Metona. OCOOCHHOCTH METOJIONIOTHH €CTECTBEHHOHAYYHOTO [TO3HAHMSI.
14. Knaccugukamnusi METOZ0B €CTECTBEHHOHAYYHOTO MTO3HAHMS.

15. DMITUPUIECKHE METOJIBI.

16. Teoperuueckue METOIBI.

Paznen 2. Konnenmmu coBpeMeHHOH (HDM3UKH, COCTABISIONINE (GH3HIECKYI0 KapTHHY MHpa

1. IMonstue marepun. Bunsl matepun. CBOWCTBAa MaTepHH.

2. Mera-, Makpo- U MUKPOMHUD.

3. IpocTtpancTBO Kak (hopMa IBIDKCHUS MaTEepHU.

4. Bpewms kxax ¢opma IBIDKCHUS MaTEpHU.

5. [IpoctpancTBo U BpeMms B KoHUenuuu HeroroHa.

6. ITpoctpancTBO M Bpems B KoHuenuuu JlelOHuma.

7. CrenmanbsHas Teopust otHocutenbaocTr (CTO).

8. OOmas Teopusi OTHOCHUTEIBHOCTH.

9. [IpoctpanctBo u Bpems B ceete T.0.

10. CrtpykTypa aroma.

11. KopmyckynsapHO-BOIHOBBIE CBOIICTBA MUKpPOYACTULI.

12. TepMoaIUHAMUYECKOE ONMCAHUE MAKPOCHUCTEM.

13. OCHOBHBIE MOJIOXKEHHS MOJIEKYISIPHO-KHHETUUECKOH TEOPHUH.
14. TepmoauHaMHUUeCKrE 3aKOHBI.

15. Pa3purue teopuu moss.

16. INonstue B3aumoneiicteus. Konuennus nanpHoaeicTBUS U OIU3KOAEHCTBUS.
17. CyIHOCTh 37€KTpOMarHuTHoi teopun Jx. Makcseinna.

18. dyH1aMeHTalIbHbIE B3aUMOJCHCTBHUS.

19. ®yHaaMeHTaIbHbIe 3aKOHBI HbI0TOHA.

Paznen 3. Ctpykrypa u coaep:kaHue €CTeCTBEHHOHAYYHOI KapTUHBI MHUPA, €€ OCHOBHBIE KOHIETIIINH
Xumusi. OCHOBHBIE TOHITHS ¥ TEPMUHBEI.

MeToabl U KOHUENIUHU MO3HAHUS B XUMMHU.

Pa3BuTHEe XMMHYECKHX 3HAHUIL.

Ilepuonuueckas cucrema snementos .M. Menneneesa.

CTpyKTypa 1 3Tamnbl pa3BUTHs OHOJIOTHH.

CyIHOCTh JKUBOI'O, €M0 OCHOBHBIE IPU3HAKHU.

OCHOBHBIE TTOJIXOBI K MPpo0IIeMe TPOUCXOXKICHUS KU3HH.

CTpyKTypHBIE YPOBHH KHBOTO.

. Kierka ee cTpoeHre u (pyHKIMOHUpOBaHHE. MEXaHU3M yIPaBICHHUS KICTKOM.
10. I'en u ero cBoiictBa. ['eHeTHKa U MpakTHUKA.

11. [Ipouecc sBomtonuu. [IpeanockIKyu 3BOIIOMUOHHON HJleH. DBOJIOLUS KU3HU.
12. Teopus »Bomounun Y. lapsuHa.

13. Bospaxenus npotus teopun Y. JlapBuna.

14. Konuenmus ko3Bomonuu.
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6.4. IlepeyeHb BH/10B OLICHOYHBIX CPE/ICTB

Bomnpocs! 1 3aiaHus U TEKYIETo KOHTPOJIA, OTYET 10 JabopaTopHOH paboTe, BOIIPOCH K 3K3aMeHY, YK3aMEeHAIMOHHbIC ONIIETHI.

7. YHEBHO-METOJANUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIA)

7.1. Pexomenyemas Juteparypa

7.1.1. OcHoBHasi iUuTEpaTypa

ABTODBI, 3arnaBue UznarensctBo, | Komn-Bo 1. anmpec
JI1. | TynunoB B. | KoHuemniuu coBpeMEeHHOTO Mocksa: JlamnkoB 1 http://biblioclub.ru/index.php?
1 |®., TynuHOB |ecTecTBO3HAHMA: yIEOHHK n K°, 2018 page=book&id=573158
K. B.
JI1.|T'yces . A., |EcrecTBeHHOHay4Hast KapTHHA MUpA! Mocksa: 1 http://biblioclub.ru/index.php?
2 |Bonkosa E. yueOHoe mocoodune MocKOBCKHit page=book&id=472844
I"., MacmakoB e IarornyecKui
A.C. TOCYIapCTBCHHBI

il yHUBEpPCUTET
MIII'Y), 2016

7.1.2. JlonojHUTEIBHAS JIUTEPATypa

ABTODBI, 3arnaBue UznarensctBo, | Kom-Bo On1. ampec

JI2. | KaprienkoB
1 |CX.

KoHuenmum coBpeMeHHOT0 Mocksa: 30
ectecTBOo3HaHUA. [IpakTukym: YueOHoe |Bsrcmas mixoma,
mocobue It By30B 2007




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI2. | JIe6enes C.A. | KoHmeniuu coBpeMEHHOTO Mocxkaa: HOpaiir, 11
2 €CTECTBO3HAHUS: YUEOHHK 2011
JI2. | Py3aBun I'.U. | KoHmemnuu cOBpeMEHHOTO Mocksa: 1 http://ecat.brstu.ru/catalog/IIpuodpere
3 €CTECTBO3HAHHSA: YICOHNK IOHUTHU- HHBIeY20m3 nanns/Py3aBua%
JAHA, 2011 20I". . Konnenuun%
20coBpeMeHHOr0%
20ecrectBo3HaHMs. Y4eOHMK.201 1.pdf
JI2. | Tutor @.B. EctecTBeHHOHAayYHAs! KAPTHHA MHPA : Kemepogo : 1 http://biblioclub.ru/index.php?
4 yueOHOe mocodue Kemeposckuit page=book red&id=232815
TOCYIapCTBCHHBI
I YHUBEPCUTET,
2013
7.2. IlepeueHsb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH "UHTepHeT"
31 | Anxumuk: 00pa30BaTeNbHBII IPOEKT http://www.alhimik.ru
92 | Bonbmiast coBerckas sHIpKonequs. Online http://bse.sci-lib.com
D3 | DneMeHTHI OONBIION HAYKH http://elementy.ru/

7.3.1 IlepevyeHs NpOorpaMMHOro odecreveHust

7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | Adobe Acrobat Reader DC

7.3.1.3 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.2 IlepedyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | YauBepcuterckas uadopmanuonnas cucrema POCCHUA (YUC POCCHUA)

7.3.2.2 | HanimoHanbHas 31aekTpoHHas oudanoteka HOb

7.3.2.3 | Hayunas snextponHas 6ubnanoreka eLIBRARY.RU

7.3.2.4 | UadopmanmonHas cucrema "EnuHoe OKHO JOCTyna K oOpa3oBaTelbHBIM pecypcam”

7.3.2.5 | OnexrponHas 6ubnmorexa bpI'Y

7.3.2.6 | OnexTpoHHBI KaTanor 6nbirorexkn bpl'yY

7.3.2.7 | «YHUBepcuTeTckas OnbdanoTeka online»

7.3.2.8 | U3narenbcTBO "JlaHp" 2€KTPOHHO-OMOIHOTEYHAS CHUCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHME JUCIUIIJIMHBI (MOY JISA)

3114 VYueGHast ayauTopust MenoBas focka — 1 mwrT.

Y4eOHas Meberb:

- KOMIUTEKT Me0Oenu (MocagouHbIX MecT) — 48 1miT.;

- KOMIUIEKT Mebenu (MocaouHbIX MeCT) Ui NpenojaBarens — 1 ImiT.;

2420 JlaGopatopus obuieit OcHOBHOE 000pyIOBaHHE:

Heopranndeckoi xumun Nel - CTOJI XUMHYECKHH;

- llIxad BRITSHKHOM;

- MydenbHas meds.

JIOTTOTHHUTENBHO:

-MeJIoBast Iocka - 1 ImT.

VyeOuas mebenb:

- KOMIUIEKT MebOenu (MocaouHbIX MecT) - 26 IIT.;

- KOMILIEKT MeOenu (M0CaIouHbIX MECT) ISl MpernoaaBaresst — 1 wr.;

2422 JlaGopartopust o6rieit OcHOBHOE 000pY/TOBaHHE:

HEOpraHn4eckoi Xxumun Ne2 - CTON XUMHUYECKUH;

- [lIkad BBITSHKHOM;

- llIxad cymmnbHBIH;

- Becet BJIA-200M;

- Becet BJIKT-500M.

JloToTHATETBHO:

-MeJioBas ocka — 1 .

VYuebHas meberb:

- KOMILIEKT MeOenu (MocaiouHbixX MecT) — 22 IIT.;
- KOMIUIEKT Mebenu (MocaiouHbIX MeCT) Ui Mpenojasarens — | mrT.;

2201 YUTAIBHBIN 3211 Nel Komrmutekt mebenu (1mocagouyHbIX MECT)

Cremnaxu

Kommexr mebenu (mocagouHbIX MecT) uist OnbInoTeKaps
BeicTaBounbIe mIKader

K i5-2500/H67/4Gb (MornTop TFT19 Samsung) (10mit.);
npunarep HP Laser Jet P2055D (1mt.)

9. METOJIUUYECKHUE YKA3AHUSI JJI51 OBYUYAIOIIMXCSI 110 OCBOEHUIO M CLUIIJIMHBI (MOAY.JIST)

[IpenogaBaHue TUCHUIIUHBI IPOBOJUTCS C UCIOJIB30BAHUEM CIEIYIOIUX (OPM OpraHU3alUH yuyeOHOTo mpolecca U BHIO0B




y4eOHBIX 3aHATHUIH: JIEKIHH, Ta00PAaTOPHBIE U TIPAKTUYECKHE 3aHATH, CAMOCTOSTENbHAs pab0Ta 00yJarOIIXC s, TEKYITHH KOHTPOIb
3HaHUH, KOHCYJIBTALMHU, DK3aMeH Kak (popMa IPOMEXYTOYHOH aTTeCTal1H.

Jlexuus sBIseTCA BasKHEHIIIeH (hopMoii opraHn3anyy yaeOHOTo Iporecca 1 MpeAHa3HadeHa I IPeroIaBaHus TEOPETUIECKIX
OCHOB JUCUUILIIHEL, I CHCTEMAaTU3aIMy yIeOHOTO MaTepHaa, I pa3bsACHEHHS 3JIEMEHTOB y4eOHOTO MaTepuana, TPYAHBIX IS
MOHHMAaHHUS.

B nponecce npenoaBaHust AMCHUIUIMHEL UCIIONb3YIOTCSI HHTEPAKTUBHBIE (JOPMa YTECHMS JICKIUH - JICKIH-BU3Yy ATU3aLHS;
poOIeMHas JISKITHUSI.

IIpakTHueckue 3aHATHS MPEACTABIAIOT CO00Il JeTanTu3anuio JIeKIHOHHOTO TEOPETUIECKOr0 MaTepraa, IPOBOAATCS B LIENAX
3aKpeTIeHHs Kypca 1 OXBAaThIBAIOT BCE OCHOBHBIE PA3/IEIIbl.

OcHOBHOM (OpMOii TPOBEICHNS TPAKTHUECKUX 3aHATHH ABIIETCS 00Cy)IeHHe Hanbosee MPoOIeMHBIX B CIIOKHBIX BOIIPOCOB T10
OTAETHHBIM TEMaM, BEIITOTHEHHE 3aJaHUil [0 YKa3aHHIO IPeTofaBaTels, pa30op IPIMEpPOB, BEICTYIIICHUE C JOKIATaMI
(cooOuieHusIMH) B ayAMTOPHBIX YCIOBUSX, pab0Ta B MaJlbIX FPyIIax.

Jloknaj npescraBisieT myoan4Hoe, pa3BépHyTOE cooOIIeHne (MHPOPMUPOBAHNUE) 1T0 OIPENEIEHHOMY BOIIPOCY HIIH KOMILIEKCY
BOIIPOCOB, OCHOBAaHHOE Ha IPHUBJICUCHUN JOKYMEHTAIBHBIX JTaHHBIX, PE3YIbTaTOB NCCIEIOBaHNS, aHAIN3A IEATENBHOCTH U T.1. Ha
JoKaan oTBoguTcs 15-20 MUHYT yuebHOro BpeMeHH. OH TOKeH OBITh HAyYHBIM, KOHKPETHBIM, OIPEIEIeHHbIM, TIIy00KO
pacKpbIBaTh poOIEMy | ITyTH ee pemenus. Ocoboe BHUMaHUE cieayeT oOpalarh Ha 0€3yCIOBHYIO 003aTeNbHOCT COOMIOACHHUS
coziepkaHus OKJIaJa, yYKa3aHHOTO IperoaaBaTeneM. [JoKaasl i ONITOHNPOBAHIE JOKIIAI0B IPOBEPSIOT CTECIICHD BIIAICHUS
TEOPETHYECKUM MaTEePUAIOM, a TAKXKe KOPPEKTHOCTH U CTPOTOCTh PacCy K ACHHI.

Pabota B ManbIX Ipymmax AaeT BceM 00ydaroIUMCsl BOSMOXKHOCTh y4acTBOBaTh B pabOTe, IPAaKTUKOBATh HABBIKU COTPYTHUYIECTBA,
MEXIIMIHOCTHOTO OOILIEeHHs (B YaCTHOCTH, yMEHHUE aKTHUBHO CIyIIaTh, BHIpAOaThIBATh 00Ilee MHEHHE, Pa3peliaTh BOSHUKAIOIIHE
pasHoracus).

JlabopaTopHbIe pabOTHI ABISAIOTCS 3G PEKTUBHOM (hOopMOI TOATOTOBKH Oyaymero 6akanaspa. Ocodast 3HAUMMOCTb 3THX padoT
COCTOHT B TOM, YTO B XOJI€ UX MPOBECHHUs, 0OyUarolIHecs yyaTcsl HabM0aaTh, UCCIEN0BaTh, IPOBOAUTH OIBITHI, PAOOTATH C
npudopaMu 1 000pyI0BaHHEM, TIPOU3BOIUTE PacdeTHl, lepelaBaTh MEICIH B (hopMe cxeM, TpadiKOB, PHCYHKOB, TaOJHII U T.1.
Brmonaenne nabopaTopHeIX paboT GopMHUPYET y 00yJaroIUXCsl HAyYHOE MUPOBO33PEHUE, HHUIIMATUBHOCTD
CaMOCTOSATEIILHOCTb.

JlaGoparopHble pabOTHI MPOBOATCS B MHTEPAKTHUBHOM (hOpMe: aHAIIN3 KOHKPETHBIX CUTYaIHH.

Merton aHanm3a KOHKPETHBIX CHTYAIHi 3aKIIF0YaeTCs B TOM, YTO HA 3aHATHH 00ydaeMble B pabOdHX IPyNIIaX aHATH3UPYIOT U
pelIaoT KOHKPETHbIE MPOoOIeMHbIe CUTyaruyi. MeTo/ aHami3a KOHKPETHBIX CUTYallHi MO3BOJISET PEIaTh CISAYOMNe 3aJaul: a)
00y4aTh yYaCTHUKOB aHAJIN3Y U aJlTOPUTMaM PELICHHS PEaNbHbIX MPAaKTUUECKUX CUTYaIMH, ()OPMHUPOBATH HABBIKK OTACICHUS
Ba)XKHOTO OT BTOPOCTETIEHHOTO, (POpMyIHpOBAaTh ITPpo0IeMBl; 0) IPUBUBATh YYaCTHHKAM YMEHHE B3aHMOACHCTBOBATH JPYT C
JpPYyTOM; B) MOJICTHPOBATh 0CO00 CI0KHBIC CHTYaIlUH, KOT/Ia CAaMbIi CTIOCOOHBIN CIIEI[HANINCT HE B COCTOSHIH €IMHOIINYHO
OXBATHUTb BCE aCMEKTHI MPOOIEMBI, KOT/1a IMEHHO KOJUICKTUB SIBIISICTCSI OCHOBOM B MIPUHATHUU MOJABIISIONIEH YaCTH TPYIHOBBIX
pElIeHNIT; T) IEMOHCTPUPOBATH XapaKTEPHYIO A1 OOJIBIIMHCTBA TPOOJIEM MHOTO3HAYHOCTh BOZMOXKHBIX PEIICHUH.

ITo uroram 1abopaTopHBIX paboT 0HOPMIISIOTCS OTHETHI.

Otuer no nabopaTopHOi paboTe JOMKEH COAePKATh: TUTYIBHBIN JUCT (Ha TUTYIBHOM JINCTE YKa3bIBAIOT Ha3BaHHE MUHICTEPCTBA,
(axynbreTa 1 Kadenpsl IPUHUMAIOIIEH OTYET, Ha3BaHUE AUCLUIUIMHEI, HOMEp U MOJIHOE Ha3BaHUE PaboThl, (haMUIMN U MHHUIHAIIBI
00y4aromIerocs 1 MpernojaBaTes, 1aTy cAadd OTYeTa Ha POBEPKY, FOPOA ¥ TOJ; LeIb paboThl; 3a1aHne; HeOOIbIIOE
TEOPEeTHUIECKOE BBEICHNE; METOUKY PacyeTa; MOPsIOK BEITOTHEHHS pabOoTHI (B IPOIIEIIEM BPEMEHH); TAOIHIIBI HCXOMHBIX
JAHHBIX; PAaCUeThl, TAOIHIBI PE3YTbTATOB U T. [I.; BEIBOJBI M aHATIH3 MOIYyYCHHBIX PE3yIbTaTOB; CIIHCOK UCIIOIB30BaHHBIX
UCTOYHUKOB.

OdopmireHre TEKCTOBOH YacTH OTYETa, 3ar0J0BKOB TaOJIHII, TAOJHII, PUCYHKOB, IIOJAPUCYHOUYHBIX HAaIHCEH JOIDKHO
COOTBETCTBOBATh TPpeOOBaHMAM cTaHAapTOB BY3a.

CamocrostenpHas padoTa 00yyaromyxcs — 3To MIaHupyeMast paboTa 00y4aroIUXCsl, BHIIOIHSAEMAas [0 3aJaHHI0 U IPU
METOIMYECKOM PYKOBOJICTBE IPEIOaBaTells, HO 03 ero HEemoCpeICTBEHHOTO YIaCTHSI.

CamocrositensHas paboTa MPOBOAUTCS B TEUCHHUE BCETO BPEMEHH 00ydEHHs, OCYIECTBIIICTCS BO BHEAYAUTOPHOH (opme.

IIpu camocTosTensHON paboTe o0yyaromuecs JOKHBL:

— MOBTOPSITH 3aKOHCTIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHH MaTepuall U JAOMOIHATh €r0 C y4eTOM PEKOMEHI0BAHHOM MO JaHHOM
TeMe JINTEePaTyPBbI;

— IPOCMATPHUBATh U 3ay4UBATh ONPECICHNSI OCHOBHBIX MTOHATHI;

— COCTaBIIATh TE3UCHl U KOHCIIEKThI Haubosee BaKHBIX MOMEHTOB;

— TOTOBUTHCS K BEITTOJTHEHHIO MPAaKTHIECKUX 3aHATHIA;

— paboTaTh C peKOMEH/I0OBaHHOW OCHOBHOI! U TOMOJTHUTEIBHON JINTEpaTypoH, pecypcaMu HH()OPMAIOHHO-
TEJIEKOMMYHUKaLIMOHHOM ceTu «HTepHeT»;

— BBITOJIHATD 33JIaHUS 110 YKAa3aHHUIO MPEMNoaBaTens;

— TOTOBUTHCS K YCTHBIM JTOKIIaaaM (COOOIIECHHSIM);

— BBLACJIATH HanboJiee CI0XKHbIE U TPOOIEMHbIE BOIPOCH II0 U3y4aeMOol TeMe IS MOTy4eHHs Pa3bICHEHUH U peKOMEHAAINH 110
JIAHHBIM BOIIPOCaM C IperojaBaresieM KadeIpbl Ha HX eXeHeeIbHbIX KOHCYIbTALMAX;

— IIPOBOJUTH CAMOKOHTPOJIH ITyTEM BBHIIIOJHEHHUS KOHTPOJIBHBIX 33aJaHUH, OTBETOB HA BOIPOCH! TEKYIIETO KOHTPOIIS 3HAHUH

— 0(OPMIIATH OTYETHI K MPAKTUUCCKUM 3aHATHAM.

I'maBHOM Gopmoil camocTosATENEHON PabOTHI sBIIsIeTCS paboTa ¢ yueOHOM u HayuHOU uTepaTypoil. CamocTosTenbHas pabora
HEeo0X0AMMa TIPH MOATOTOBKE K YCTHOMY OIPOCY Ha NPaKTHYECKUX U JIAOOPaTOPHBIX 3aHATHUSX, TECTUPOBAHUIO, 3k3aMeHy. OHa
BKJIFOYAET NMPOpaboTKy JEKIIMOHHOTO MaTepHraja - N3ydeHHEe PEKOMEH/IOBAHHBIX HCTOYHUKOB X OCHOBHOM M JTOIIOTHUTENBHOM
JUTEpPaTypHl 10 TeMaTHKe JIeKIHH. KOHCIEeKThI TUTepaTypHBIX HCTOUHUKOB IIPHU CAMOCTOSITENBHOM IMOATOTOBKE K 3aHATHAM
JIOJKHBI OBITH BBITIOJIHEHBI aKKYPATHO, COAEPKaTh OTBETHI Ha KayKAbIH MOCTaBICHHBIN B TEME BOIIPOC, UMETh CCHUIKY Ha HCTOUHHK
nH(popManuu ¢ 00s3aTeTBHBIM YKa3aHHEM aBTOpa, Ha3BaHHS U I'OJla H3/IaHUS HCIIONIB3yeMOH TuTepaTyphl. KOHCIIEKT MOXKeT OBITh
OIIOPHBIM (COJEePIKaTh JINIIb OCHOBHBIE KIIFOUEBBIC ITO3UIINH), HO IIPH ATOM TTO3BOJISIOIINMM JIaTh IIOJIHBIH OTBET IO BOIPOCY, MOXKET
ObITH OIPOOHBIM. OOBEM KOHCIIEKTa ONpeAessieTcs caMuM oOydarormMcsi. PaboTy ¢ nuteparypoii ciielyeT HaunHaTh C aHaIK3a




pabodeit mporpaMMbl JUCIHUILINHEL, B KOTOPOH MepeyrcIeHbl OCHOBHAS U JIOTOIHUTEIbHAS TUTEpaTypa, yIeOHO-METOJUUECKHE
U3/1aHusl HEOOXOANMBIE JUIsl U3yYEHHs JUCLMILUIMHBI U paOOThI Ha IIPAKTHYECKHUX 3aHATHAX U JIa0OpaTOpHBIX padorax. Kaxblii BI
3aHATHI cHa0KeH CCBUIKaMH Ha JINTePaTyPHbIC HCTOYHUKH.

BrIOpaB HyXHBII HCTOYHHUK, CIEAyeT HAUTH HHTEPECYIOMIUI pa3/iell 10 OTJIaBICHHUIO W aln()aBUTHOMY YKa3aTeNlio, a TAKKe
OJHOMMEHHBIN pa3/ieN KOHCIEKTa JeKIUH uiIn yueOHoro nocobus. B ciyuae BOSHUKIINX 3aTpyAHEHUI B TOHUMaHUHU yueOHOTO
MarepHala cliefyeT 00paTHThCS K APYTHM MCTOYHUKAM, TIe M3JI0)KEHHE MOXKET OKa3aThes Oosiee focTynHbIM. Heobxoaumo
OTMETHUTH, 9YTO paboTa ¢ JIUTEpaTypOoH HE TOJIBKO IOJIe3Ha KaK CPEICTBO OoJiee IITy0OKOro H3yUeHHS TUCIUIUINHEL, HO U SBIISIETCS
HEOThEMJIEMOH YacThIO MPO(ECCHOHANBHOMN AeITENFHOCTH. [/ MOATOTOBKH K 3aHATHSIM, TEKyIIeMy KOHTPOIIO U
HPOMEXYTOYHOHN aTTecTallii 00yJaloIecst MOTYT BOCIIOJIL30BaThCs AIEKTPOHHOM Onbanorekoit BY3a, riae onn umeror
BO3MOJKHOCTB TTOJIyYHTh JOCTYI K y4eOHO-METOIMUECKUM MaTepHanaM Kak ononroreku BY3a, Tak M MHBIX JIEKTPOHHBIX
OubMMoTeYHBIX cucTeM. B cBOIO ouepenp, o0ydaronmecs MOTYT B3STh HEOOXOIUMYIO JIUTEPATYpy Ha aODOHEMEHTE By30BCKOIt
6uOIHOTEKH, a TaKXKe BOCIOJIb30BAThCS YUUTATBHBIM 3aJI0M BY3a.

Texyluii KOHTPOIb 3HAHUH MTPEAHA3HAYEH JUIA BBIABICHHS M OLIEHKH MOTyYEHHBIX 3HAHUI, YMEHUI U HaBBIKOB U IPOBOAUTCSA
TIOCJIC M3YUYCHHUS TEM U Pa3/iesIOB AUCIMIUIMHEI B BUJIC YCTHBIX (TMCEMEHHBIX) OIIPOCOB MIJIH BHITIOIHEHNS KOHTPOJIBHBIX (TECTOBBIX)
3aganuii KoHCyIbTaluy — KOHCYIETHPOBAHKE 00yJaroONIUXCcs 0 TeMaM y4eOHOro MaTepHana B LEeNsX OKa3aHUs METOINIeCKOn
MOMOIIIY B CAMOCTOATEIPHOM U3Y4E€HHH MaTepHaja AUCUUILUTUHBL, IPH HOATOTOBKE K MPAKTUYECKUM 3aHATUAM, TEKYLIEMY
KOHTPOJIIO 3HAHUH M K TIPOMEKYTOUHOH aTTecTaruy. KoHCymbTaIiy mpoBOIsTCS IpenogaBaTeieM peryIsipHO B YacHl,
YCTaHOBJICHHBIE IPaIKOM KOHCYJIBTAIlNi, U HOCAT KaK HMHIUBUAYaIbHBIN, TaK U TPYNIIOBON XapakTep.

Ok3ameH (kak GpopMa NpoMeKyTOUHOM aTTecTalnn)

3aJI0rOM YCIICIIHOW cljauy SK3aMeHa SIBISIOTCS CHCTEMaTHUECKUE, I0OPOCOBECTHBIE 3aHATHS oOydaronierocs. OlHako 3TO HE
HCKITIOYaeT HeOOXOIMMOCTH CHENHAIbHON paOOTHI B IIEPHO]] MTOJATOTOBKA M CIAYM SK3aMEHa.

DK3aMeH OpPraHU30BbIBAETCS M MPOBOIUTCS B COOTBETCTBHH C ACHCTBYrOUMM [TomoxeHHeM 0 IPOMeXyTOUHOH aTTeCTaIHH
oOyuaromuxcst B (peiepabHOM OFOPKETHOM 00pa30BaTeNbHOM YUPEXKICHUH BICIIEro oOpa3oBanus «bpaTckuii rocynapcTBeHHbIH
YHHUBEPCHUTETY.

K sx3ameHy nomyckaroTcs o0ydaromuecs, KOTOpbIe B TIOJIHOM 00BbeMe BHITTOJIHIINA TPEOOBaHMS, IPELyCMOTPEHHbIE HACTOSIIECH
paboueii mporpammoii qucuutuinabl (PII) mo Bcem BumaM yueOHBIX 3aHATHI: MPOCIYIIAIN KyPC JEKIIMH, BHIIOTHIIN
HpaKTHYECKUE U J1a00paTOpHbIe pabOThI, OPOPMUIN OTUETHI K JIJAOOPAaTOPHBIM PaboTaM .

Jns onleHMBaHMS 3HAHMH, YMEHNH, HABBIKOB ITPH IIPOBEICHUN ITPOMEXYTOUHOH aTTECTAI[MH 00YYAIOIINXCS O TUCIIUTIINHE
uctnonb3yercs oy oneHoIHbIX cpeacts (POC).
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