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1 Hesu ocBOCHMSI AUCHHMIINHDI

Llenn ocoenust aucummmun «Konuernmu COBPEMEHHOIO EeCTECTBO3ZHAHUSY:
(POpPMHpOBaHHE Yy CTYJCHTOB 3HAHHIA, YMEHHH M HaBBIKOB, OCHOBAaHHBLIX Ha
OCHOBOIIOJIArAIONIMX  CTPYKTYPaX HAYYHOIO [03HAHUS W MX POJH B IIPOLECCE
MPO(pECCHOHATLHOM JeSTNLHOCTH Ha 6a3e YCBOCHHUS CHCTEMB ONOPHBIX 3HAHHUH 110
COBPEMEHHOMY  €CTCCTBO3HAHMIO; (POPMMPOBAHUE HAYYHOTO MUPOBO33PCHUS M
PasBHTHC HABBIKOB €ro UCHOJIB30Balts B IPO(ECCHOHANBHOM JIeSTeIbHOCTH.

3a1a4aMy OCBOCHUS! AUCIMIUIUHBIABISIOTCS
—  (dopmupoBaHHMe  MpEACTaBICHHUH O  eQUHCTBE  H IPOTHBOPEUMSIX
CCTECTBEHHOHAaYYHOTO0 M I'YMaHHTApHOIO 3HAHMSA, O CYOBLEKTHBHBIX U 0OBCKTHBHBIX
ACIEKTaxX OKPY’KaroWero MUpa, 00 OCHOBHBIX (QHIOCOPCKUX MMOAXOAAX K MO3HAHUIO
OKpY’ Karouiero Mupa;
~ PACCMOTPCHME CTPYKTYPHBIX YPOBHEH OpraHusalld¥ Marepud Ha I[pUMepax
KOHLENIHUNH BO3HUKHOBCHUSI M Pa3BUTHs BCeleHHON, BO3HUKHOBCHUS MU pa3BUTHUSI
3BE3/L W IJTAHCTHBIX CHCTEM, BOSHUKHOBEHHS M Pa3sBUTUs 3eMIIM H €€ IOBEPXHOCTH;

—  HMCCJIC/IOBaHME  B3aMMOCBSI3M  MEXKJYy  (DM3UYECKUMH, XHUMHUCCKUMH U
OMOJIOTHYECKUMHU IIPOLIECCAMMH, crieuupukH KHUBOTO, NPUHLHIIOB
IBOJIOLNH,BOCIIPOU3BOICTBA M PA3BUTHS KHUBBIX CHCTEM, HEPapXHYHOCTH,
YPOBHEH OpraHusaluy 1 GpyHKIHOHAILHON aCHMMETPHH JKHBBIX CHCTEM;

~ O3HAKOMIICHHE C OCHOBHBIMH Pa3/iellaMH KJIACCHYECKOH (PU3MKH M MX BHYTPCHHUM
CAHHCTBOM, DPOJIBIO CUMMETPHH M 3aKOHOB COXPAHEHHS, C JIMHAMHYECKHMMH M
CTATUCTUHECKUMH  3aKOHOMEPHOCTAMH B €CTECTBO3ZHAHMH, C KOPHYCKYJSPHOH K
KOHTHHYAJIbHOH TPajMUMAMU B ONHCAHWH [PUPOJBI, C [PHYHHAMH Kpusuca B
€CTeCTBO3HaHMM Ha pybexe 19-20 Bekos;

~ O3HaKOMJICHHE C KOHUENTYaJbHBIMH OCHOBAMH KBAaHTOBOH MEXAHMKH M TEOPHH
OTHOCHTEJILHOCTH;

T M3YHMCHHMC MNpPEICTABICHMH O IMOpsjIKe M Xaoce B MPUPOJE, O IPUHLHUIAX
CaMOOPTaHU3alIMK B )KUBOH M HEXKMBOH LIPUpo/ie, 0 GHOreHHOM XapakTepe IPUpO/Ibl,
O MECTE 4eJIOBeKa B BOIOLMH 3eMIIH U Hoocepe.

Aucuunnuna obecrieynBaer NOArOTOBKY BBITYCKHHKA K OpraHU3alUOHHO-
YNpaBJIE€HYCCKOH W 3KOHOMHYECKOH, a TaKkKe K HH(OPMALHOHHO-aHATUTHUCCKOI
Mpo(eccHOHaNbHOM AeSTeBHOCTH.

2 Mecro aucuuninune B crpykrype OITOI BO

Hucuurmna «KOHLIeNIMn coBpeMeHHOT0 eCTeCTBO3HAHMSY BXOIHT B bazosyio
yacTtb Ooka b1.

Hucuummmna «KoHuenimu coBpeMeHHOr0 ecTecTBO3HAHMS) Oazupyercss Ha
pesyJibTaTax o0y4eHus Mo 1IporpaMme CpeiHero obIIero 06pazoBaHus.

Jlucummuiuna  saBnsiercs  obecrieumBaromied  Juis CHEYIOUWMUX JIMCIHUILINH,
KOTOPBIC PEKOMEHIYETCS CTYINEHTY H3y4aTb CaMOCTOSTEIBLHO [I0CJIe HACTOALIEH
AUCUUIITHHEL:  «Dunocodusi», «beszonacHocTsb KHU3HEIEATENbHOCTHY, «OCHOBBI
OpTraHu3alMu TPy aa».

Hucunniaunansyyaercs Ha | kypce.

[y}



3 Komnerenuun obyuaromerocsi, popmupyemuie B pe3yJbTare OCBOCHHS

AHCHHITJINHBI

[Ipouecc

OCBOCHHH

,HHCIlHHHPleI((KOHLIGHIlHH COBPEMEHHOI'O

CCTCCTBO3HAHMS»HAIIPABIICH HA (POPMUPOBAHHE CIIEAYIOMUX KOMIIETEHI[HIA:

[Tepeuenn u koj
KOMIIETEeHIIHH

[epeuens nannpyemeix pesyibratoB 06ydenns mo
JIMCLIUTUJIMHE

1. CnocoGHOCTEL HCIOTB30BATE
OCHOBBI YUITOCOPCKUX 3HAHMI
Juts POPMHPOBAHHS
MHUPOBO33pEHYECKOH
no3uuu(OK-1)

Snameo:
- 001IMe TPHHIKITEL, CTPYKTYPY M 3aKOHOMEPHOCTH HAYYHOI'O
3HAHHS  pacCMaTpMBACMOH  COBOKYIIHOCTH  €CTECTBEHHO-

HayYHBIX JHCIMIUIHH;
- CCTCCTBCHHO-HAYYHYI) KapTHHY MHpa, T.e. MMETh 00lHe
Ipe/ICTaBlICHHs, CPOPMHUPOBAHHBIE B  paMKax pa3IHYHbIX
CCTECTBCHHBIX HAyK (Hayk o npupoje) o0 06beKTHBHOI
PCallbHOCTH.

Vivemn:

- MCIIOJIb30BATE OOUIKE 11PE/ICTABICHHS €CTECTBCHHbIX HAYK IS
(pOPMUPOBAHUS MUPOBO33PEHICCKOMN TO3UUN:

- @HAJIIM3WPOBATE CTPYKTYPY M JMHAMHKY HAyYHOTO 3HAHMS,
COCTABJISIOILCTO CONEPIKAHNE ECTECTBEHHBIX HAYK.

Braoemus:

- MerojaMu  0000HIEeHHs
€CTCCTBEHHbBIX HaAYK;

- OOLLMMH TPEACTABICHUSIMH €CTECTBEHHBIX HAyK O CTPYKTYpe
H 3aKOHOMCPHOCTAX OOBCKTHBHOH pealbHOCTH W (OPMUPOBATH
Hd €€ OCHOBE MUPOBO33PCHYECKYIO TO3UIIHIO.

HAy4yHOro 3HaHus B o0yacTH

2. CrrocoBHOCTH UCITOB30BATD
[IPUEMBI TIEPBOH MTOMOIIIH,
METO/IbI 3AILHUTHI B YCIOBHAX
4pe3BbIYaiHbIX cuTyanui (OK-
e

Snams:

- CCTECTBEHHO-HAYYHbIC OCHOBLI OKAa3aHUs EPOBOIl MOMOIIK H
3alIMTBI B YCJIOBHAX YPE3BbIYAHHBIX CHTYALUH.

Vvems:

- HCHOJIb30BaTh HAYYHbIC 3HAHUA JUIS aHAIM3A Pa3/IMUHLIX
SIBICHHH M (DAKTOPOB  OKPY:KAIOWIEH IPUPOJIbI pPazIMaHOro
reHe3a M OLCHKH MX BIHMSHHA B 00JacTH 1podeccHOHanbHoIl
JIEATEIbHOCTH.

Buraoems:

- HaBbIKAMH HCIIOJIB30BaHMsH €CTECTBEHHO-HAYYHBIX 3HAHUIT 1py
OKa3aHHW IEPBOH MOMOLIM M METOJaMH 3alIUThl B YCIOBHSIX
YpPEe3BbIYAiHBIX CHTYALHH.

4 O0beM IHCUMILUIHHBIN BH/IbI Y4e0HOI paGoThl

Ob6uas  TpyHOeMKOCTh JAMCUMILUIHHBI  COCTABJISET 7 3a4eTHbIE C/IMHHULLBI,
252 akaJleMHYeCKHX 4acoB.
Bceero yacos Kypcnr
Haumenosanne
1
OO6muiast Tpy10eMKOCTh MCIHILTHHEI 292 252

Lo



KonTakTHas pabdora: 26,5 26,5

JIEKIIUN 12 12
HPaKTUYECKHE 3aHATUSL 4 4
CEMUHApBHI - -
nabopaTopHbIE pabOTHI 8 8
KYPCOBOM MpoeKT (paboTa)
CamocTosTenbpHas paboTa CTyeHTa 219 219
[IpoMexyTouHas aTTecTanus 9 9
KOHTAaKTHas paboTa 2,5 2,5
CaMOCTOSATENbHAS PaboTa IO MOATOTOBKE K SK3aMEHY 6,5 6,5

5 Coaepxanne JTUCHHUILIAHBI

5.1 CoorHecenne TemM (pa3fesoB) JMCUMIVIMHBIN  (OPMHUPYEMBbIX
KOMIIeTEeH NI
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Tema 1. BBonnast. Ponb ectecTBO3HAHUS B
A .| 2575 |+ + Mlp, |y 11
(dbopMupoBaHuU TPO(HECCHOHATTBHBIX 3HAHUM. Cewm,
CPC
Tema 2. [Tanopama cOBpeMEHHOTO J,
€CTECTBO3HAHMUS, KAK COBOKYITHOCTH HAYK O 7,575 | + + Cewm, vV, 1
IIPUPOJIE. CPC
JI,
Tema 3. AHTUYHEBIE IIKOJIBI €CTECTBO3HAHUS 7575 | + + Cewm, V. 1
CPC
Tema 4. Kitaccuueckoe ecrecrso3nanue 18-19 L,
7575 | + + Cewm, vV, I
B.B. U €CTECTBO3HAHHUE B COBPEMEHHYIO 3I0XY. CPC
Tema 5. CTpyKTypHas U cUCTEMHAA /1, JIP,
0 FaHI/I.I;aI_[I/II);]IIi/Ia}”IFI; 5054 8,375 |+ * Cem, V. A
p pHH. CPC
Tema 6. KoprniyckynsipHasi 1 KOHTUHYaJIbHAS L,
7575 | + + Cewm, vV, I
KOHIICTIIINH OTIMCAHUSI TIPUPOIBI.
CPC
Tema 7. IIpocTpaHcTBO U BpeMs, UX CBOMCTBA U 1,
- poctp DEM, 7575 |+ + ITCem, |V, 1T
MMOHUMaHNE B COBPEMEHHOM HayKe. CPC
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Tema 8. CTpykTypHBIE YPOBHHU OpraHU3aIin T,
- ~TPYKTYPHPIC P p . 7575 |+ + Cem, |V.]I
MaTepuHu. CPC
Tema 9. MukpomMup 1 HyKJIOHHBIA YpPOBEHb L, JIP,
' 8,375 | + + Cewm, V. 1
OpraHU3aIy MaTEPUH. CPC
JI,
Tema 10. SIBnenue pagnoakTUBHOCTH 7575 | + + ITCem, |V, I
CPC
L,
Tema 11. PagroaktuBHOCTB 1 OHOChepa. 7,575 | + + ITCem, |V, I
CPC
L,
Tema 12. 3aK0oHBI U 0OBEKTHI METAMUPA. 7575 | + + ITCem, |V, 1
CPC
I,
Tema 13. Conneunas cucrema. 7,575 | + + ITCenm, | Y, A
D
Temal4. B 3 TLIT,
emal4. HyTPGHHee CTpOCcHHE 3eMIIH U 8,375 | + + 7P, V.l
TUTAHET 3€MHOM TPYIITIBL. Cem,
JI,
Tema 15. Kimaccuueckast konuenius Herorona. | 7,575 | + + Cewm, vV, I
CPC
Tema 16. MonekynsapHO-KHHETHYECKAS TEOPHUS JL, JIP,
N yip p 8,375 | + + Cem, |V,]I
’ CPC
L,
Tema 17. IToCTOSIHHBIN JEKTPUUECKUN TOK 7575 | + + Cewm, V. 1
CPC
Tema 18. MarautHoe nosae 1 ero L,
I 7 7575 | + + Cem. | V.11
XapaKTepuc CPC
JI,
Tema 19. IlepeMeHHBII 2IEKTPUUECKUNA TOK. 7,575 | + + Cewm, v, I
CPC
T 20. O0mas xapakKTepHUCTHKA CBETOBBIX L, JIP,
aononi L PARIEPHETHER EREE 8,375 | + + Cem, |V, 1T
JICHIH CPC
Tema 21. XuMus KaKk HayKa O BHEIITHHX L
Ma 21 K 7575 |+ + Cem, |VY,]
BaJICHTHBIX JJICKTPOHHBIX 000JI0YKAX aTOMOB. CPC
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Tema 22. Knaccuduxanus HeOpraHHUECKUX JL JIP,
BOLICCTE 8,375 | + + Cewm, V.4, T
HHeeT: CPC
JI, JIP
Tema 23. Cratuctuueckue u >
o 8,375 | + + Cewm, v,
TEPMOJMHAMHYECKHE CBONCTBA MAKPOCUCTEM. CPC
JI,
Tema24. TepMoIMHAMHYECKUE 3aKOHBI. 7575 | + + Cewm, V. 1
CPC
Tema 25. KoHnenuu TBOHRCTBEHHOCTH U JL, JIP,
CUMMETPHH, JISKAIUE B OCHOBE MPOTEKAHMS 8,375 | + + Cewm, v, A
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA. CPC
. JLIT,
Tema 26. XuMusi KOMIUIEKCHBIX COSAMHEHUN U
. JIP,
OCHOBHBI€ IOJIOKEHUSI KOOPAMHAIMOHHOM 7,375 | + + Cont v, A
TEOPHH. !
P CPC
Tema 27. buonoruueckuii ypoBeHb L,
OpraHu3anuy MaTepuu 7,575 |+ * Cew, v A
P t b CPC
Tema 28. [lapctBa: rpuObl, pacTeHus u L
KHBOTHBIE 71,575 | + + Cewm, vV, 11
) CPC
Tema 29. CoBpeMeHHbIE IPEACTABIECHUS O L
7,575 | + + ITCem, |V,
TIPOUCXOXICHUN U IBOJIOIIUH KH3HH.
CPC
Tema 30. HykjenHOBBIE KUCIOTHI — HOCUTEIH L
. 7,375 | + + Cewm, v, I
TeHETHUYECKON HH(POPMAIIHH.
CPC
Tema 31. DkoJsiorus Kak HayKa o JI,
B3aMMO/JICHICTBUM OPTaHU3MOB MEX 1y co00i 1 7,375 | + + ITCem, | V, A
C OKpY’Karollen cpeou. CPC
Tema 32. ®usnonornyeckue MOoTpeOHOCTH U L
: p 7375 |+ + ITCem, |V, T
JKU3HE0OecIIeueHne YeI0BeKa.
CPC
[TpoMexxyTouHasi aTTecTalus 9 K
HToro 1o guCHUILUINHE 252

Coxpamenus: JI — nexuus, JIIIp — npobnemuas nekuus,CeM — ceMUHAp, MpaKkTHueckoe 3ansrue,JIP
- nabopaTtopHas pabora, Y — yctHbed onpoc, T — Tect, K - koncynpranus, J{ - moxman,IT - IT-
METOJIBI.




5.2 Tembl (pa3aeibl) TUCHUNJIMHBI U BUAbI 3aHSATHI

HaumeHoBaHIE TeMEBI 1 m C P CPC KP Bcero
(pa3ena)auCIUTIINHBI 4acoB
Tema 1. BBoanast. Ponb
ectectBo3Hanuss B (popmuposanuu | 0,375 - 0,2 - 2 - 2,575
po(eCCHOHATBHBIX 3HAHUM.
Tema 2. Ilanopama COBpPEMEHHOIO
€CTECTBO3HAHMSA, Kak coBOKymHocTH | 0,375 - 0,2 - 7 - 7,575
HAyK O MPUPOJIE.
Tema 3. AHTHYHEBIE IIIKOJIBI 0,375 i 0.2 i 7 i 7575
€CTECTBO3HAHMS
Tema 4. Kimaccnyeckoe ecTeCTBO3HAHHE
18-19 B.B. u ecrecrso3Hanue B | 0,375 - 0,2 - 7 - 7,575
COBPEMEHHYIO ATOXY.
Tema 5. CTpykTypHas W CHUCTEMHas 0,375 i ) 1 7 i 8,375
OpraHu3aIys MaTepuu.
Tema 6. Kopnyckynsipnas u
KOHTHHYaIbHast KoHIenmuu omucanus | 0,375 - 0,2 - 7 - 7,575
TIPUPO/IBI.
Tema 7. IIpocTpaHCTBO M BpeMs, HX
CBOMCTBA M MOHUMaHHUE B coBpeMeHHo# | 0,375 - 0,2 - 7 - 7,575
HayKe.
Tema 8.  CrpykTypHBIE  YPOBHHU 0,375 i 0,2 i 7 i 7575
OpraHu3aIy MaTePUH.
Tema 9. Mukpomup M HYKJIOHHBIN 0,375 i ) 1 v i 8,375
YpOBEHb OPraHU3aIMKA MATEPHUU.
Tema 10. SIBnenue pagnoakTUBHOCTH 0,375 - 0,2 - 7 - 7,575
Tema 11. PanmoakTnBHOCTD u 0,375 i 0.2 i 7 i 7,575
ouocdepa.
Tema 12. 3akoHbl W  OOBEKTHI 0,375 i 0.2 i 7 i 7,575
Merammpa.
Tema 13. Conneunas cucrema. 0,375 - 0,2 - 7 - 7,575
T 14. B
emMa HYTPEHHEE CTpOeHUE 3emnn 0.375 ) i 1 7 ) 8.375
Y TUTaHET 3€MHOM TPYIIIIHL.
Tema 15. Knaccuueckas KOHIIEIIIIUS
HEROTOHA. 0,375 - 0,2 - 7 - 7,575
Tema 16. MonexkynspHO-KHHETHYECKAs
TEOpHS Ta30B. 0,375 ) ) 1 / ) 8,375
Tema 17. IIoCTOSIHHBIN DIIEKTPUYECKUIT
0,375 - 0,2 - 7 - 7,575
TOK
Tema 18. MaruuTtHoe TIIOJIE M €ro
XapaKTEPUCTHKU 0375 - 0.2 i ! i 7,575
T 19. IT I %
eMa €PEMEHHBIN AJIECKTPUUCCKUN 0.375 ] 0.2 ] 7 ] 7575
TOK.
Tema 20. O6H1va51 XapaKTEePUCTHKA 0.375 ) i 1 7 ) 8375
CBETOBBIX SIBJIEHHH.
Tema 21. XuMus kak HayKa O BHEIIHUX
BAJICHTHBIX AJIEKTPOHHBIX oOomoukax | 0,375 - 0,2 - 7 - 7,575
aTOMOB.




HanmenoBanne TeMbI 1 m C P CPC KP Bcero
(pa3ena)AuCIUTIINHBI 4acoB
Tema 22. Knaccudukanms
HEOPraHUYECKHMX BEIIECTB. 0,375 ) ) 1 ! ) 8,375
Tema 23. CraTucTHuecKue Hu
TEPMOIMHAMHYCCKUE csorictBa | 0,375 - - 1 7 - 8,375
MaKpOCHCTEM.
Tema 24. TepmoanHamuueckue
BAKOHDL 0,375 - 0,2 - 7 - 7,575
Tema 25. Konnennuu IBOHCTBEHHOCTH
U CHMMETPHH, JIeKAIIHUEe B OCHOBE 0,375 i ) 1 7 i 8,375
MIPOTEKAHUS OKUCIUTENLHO-
BOCCTAHOBUTEJIHHBIX PEAKITUH.
Tema 26. Xumus  KOMILIEKCHBIX
COCIUHEHUN M OCHOBHBIE moJioxkeHus | 0,375 - - - 7 - 7,375
KOOPJIMHALIMOHHOM TEOPUHU.
Tema 27. buonorudeckuii ypoBeHb
OpraHu3alii MaTepyu. 0,375 - 0.2 i ! i 1,575
Tema 28. LlapcTBa: rpu0bl, pacTeHUs U
KHBOTHBIC. 0,375 - 0,2 - 7 - 7,575
Tema 29. CoBpemeHHbIE
npeAcTaBiIeHus o mpoucxoxiaenuu u | 0,375 - 0,2 - 7 - 7,575
SBOJIIOLINH KHU3HH.
Tema 30. HykienHOBBIE KHCIOTBI —
HOCHUTENIN T€HETHIECKOM HHPOPMAIIHH. 0375 - ) i / i 7,375
Tema 31. Dkomoruss Kak Hayka o
B3aUMoOJIeiicTBUM opraHn3MoB Mexnay | 0,375 - - - 7 - 7,375
co00i1 U ¢ OKpYKaroIIeH Cpeoi.
Tema 32. dusnogornueckKme
notpebHOoCcTH U ku3HeobOecneuenue | 0,375 - - - 7 - 7,375
yeJI0BeKa.
IIpoMeKyTOUHBINA KOHTPOJIb 9
HToro 1mo nucHuIuinHe 12 - 4 8 219 - 252

5.3 Conep:xanue TUCHUTNTIHHBI

Tema 1. BBomnas. Ponp ecrectBo3HanHusi B GOpMHpOBaHUU TPO(PECCHOHATBHBIX
3HaHMI. ECcTeCTBEHHO-Hay4YHbIE 3HAHUA, KAK OCHOBA ajanTauuu (U MpeAcKa3aHus) B
COBpEeMEHHOM Mupe u mnpodeccuoHanbHoi cdepe. Hayka kak ocoOblii BuI
MO3HABATEJIbHOM J1eATEIbHOCTH, HAIlPaBJICHHBI Ha IMOJIydeHHEe OOOCHOBAHHBIX
3HaHUW o mnpupoae. OOIME NPUHLUMIBI MO3HAHUS. B3auMoCBs3M ecTecTBEHHO-
EcrtecTtBeHHOHayuHas uH(opmanusa (o
NPUPOJIC) U TyMaHuTapHasi uHGopMarlys (0 YeJIOBEKE U €ro TBOPUYECTBE).

HAyYHOW M TYMAaHUTAPHOW KYJIBTYpHI.




Tema 2. [lanopama coBpeMeHHOIO €CTECTBO3HAHHS, KAaK COBOKYINHOCTH HayK o
npupo/ie.Popmbl U METO/IbI CTECTBEHHO-HAYYHOTO (OMITMPUYECKOT0, T.C. OILITHOIO)
NOo3HaHMs: HabIOJEeHHE, OKCIEPUMEHT, U3MEPEHHE MW MHIAYKUMS, JeJYKIIHS,
cpaBHeHHe. Teopernyeckuil ypoBeHb HAyYHOIo [O3HAHMUS. AHAIU3 W CHUHTE3, Kak
IIPOLECChI  pasbe/IMHEHUs W coenubenusd. llcejonayunble  TeHJEHIIMM, WX
OTJIMYUTEIIbHBIC YEPTHI U ITOTEHLUAJIbHBIA Bpe/I.

Tema 3. AHTHuHble WIKOJBI ecTecTBO3HAHUS EcrecTBO3HAaHME CPE/IHEBEKOBbS H
d110XH BO3posxieHus. Mctopus u dunocodus ecrecTBeHHBIX HAYK.

Tema 4. Kiaccuueckoe ecrectoznanue 18-19 B.B. W ecTecTBO3HAHHE B
COBpEMEHHYI0 3110Xy. HayuHble kapTUHBI MUpa U Hay4YHbIe pesostonuu. Iapajurmer
W 11apaJIOKChl.

Tema 5. Marepus, e€ arpubyrol. CTpyKTypHas U CHCTEMHAs OpraHH3alinsl MaTepuH.
CTpyKTypHupoBaHue MaTepuM, Kak JIOCTYIHBIH Croco6 [03HaHUS MPUPOJIBI.
OCHOBHBIE ~ CTPYKTYpHBIE YPOBHM OpraHW3allid MaTepUH W ClelHaIu3alus
CCTECTBCHHBIX HayK. BemecTBo — kak BWJ Marepuu, obiajaouiMii Maccoil mokos,
€ro COCTaB, CTPOEHHE U CBOMCTBA. ArperaTHbie COCTOSAHHUS BEICCTRA.

Tema 6. KopnyckynsapHass ¥ KOHTHHyallbHas KOHLICIIUMU OIUCAHUS IIPHPOJIbI.
®usndeckue nons Kak ocobasi GopMa MaTepuM W KOHTHHYAJIBHOIO I10JX0/d K
OMUCAHUIO  1pUpOALL.. OnucaHue IEKTPOMAIHUTHOIO MOJS € [OMOIIBIO
QyHIAMEHTANBLHBIX — XapaKTePUCTHK:  DHEPrUs,  JUIMHHA  BOJHBIL,  CKOPOCTD
pacrpocTpaHeHHs.

Tema 7. IlpoctpancTso 1 BpeMsi, HX CBOHCTBA M MOHMUMAHHE B COBPEMEHHOI Hayke.
OrHOCHTENbHBIH  XapaKkTep mnpocrpancrsa u  Bpemenu. CrieluanpHas Teopus
oTtHOcuTeNbHOCTH A. DinHwTelna (1905). OOmas Teopusi OTHOCHTENLHOCTH —
TeOpHs  TAroreHus A. ODiHwredna  (1915-1916).0rtanonsl  aas usMmepenus
NPOCTPAHCTBA K BPEMEHH M UX NPOCTEHIINe U3MEPEHHS.

Tema 8. CrpykTypHble ypoBHM oOpraHusaiMu Matepuu. Tpu ypoBHS CTPOCHHS
MaTepHUH: MHKpPO-, MaKpo-, ¥ MEraMHpbl KaK pazHoMaciuTabHble CUCTEMBI.3aKOHbI U
OOBEKTbl MaKpOMHpa, KaK MHpa OOBEKTOB B [POCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax, NPUBBIYHBIX YEJIOBEKY U OKPYIKAIOIMX €ro.

Tema 9. MUKpOMUP W HYKJIOHHBIH ypOBEHL OpPraHH3alMU MAaTepHH. DJeMeHTapHbIe
YaCTHUILBL. DIJIEKTPOMArHUTHBIE BOJHBLI W OJJEKTPOMArHWTHAs [pPUpOJa  CBETa.
PasBuTHe npejcraBieHds O KBaHTOBOI MNpupoje u3iaydenus. KopryckyispHo-
BOJTHOBbIC ~ CBOHMCTBA ~ MMKpo4acTHll #  cBera.OCHOBHBIC —NPEJCTABICHUS O
CICKTPAJILHOM aHaJIM3¢ M €ro IpHUMEHEeHHE JUIS M3Yy4EeHHs COCTaBa BelIecTBa.
CrieKTphl U3J1yYeHHst U [TOTJIOIIEHHS.



Tema 10. SIBienue pajiMOaKTHBHOCTH Crpoenne aromHoro sypa . SliepHsle
npouecchl. CTpoeHne aTOMOB XMMHUYECKUX 3JIeMEHTOB. M30TObL.

Tema 11. PamgnoakruBnocts u Guocepa. Mcronp3oBanue YeToBEKOM SBICHHS
PalMOaKTUBHOCTH. ATOMHBIE PEAKTOPBI U sijiepHoe opysxkue. [locnencraus aBapuii Ha
00BEKTax aTOMHOM SHEPIeTHKHU JUIsl OKPYKAIOMIEi Cpejibl U 3JIOPOBBS YeJIOBEKA.

Tema 12. 3akonbl u 06bekThl Meramupa. CoBpeMeHHbIe PEJICTaBIICHUS O BCCJIEHHOM
W OCHOBHBIC JTallbl €€ IBOJIIOLMK. MeraranakTika Kak JocTynHas /Ul HabnojeHus
4acTh BCEJICHHON. Bujibl rajiaktuk. 3Be3/ibl KaK CTPYKTYPHBIE dJI€MEHTHI BCEIeHHOI.
OCHOBHBIC HAMpaBIEHUS HBOJIOLUHH 3BE3L. Huarpamma ['epuiinpynra-Paccena.
3Be3Hoe HEDO M ero MpaKTMYecKoe HCHONbL30BAHMe JUIs Le/IeH HABUIaLIMH.
HurepakTvBHas mporpaMma riaHeTapuii.

Tema 13. Conneunas cucrema. CoBpeMeHHbIe TIPEICTABICHHS O COCTARE U CTPOEHHUH
Connewnoit  cucrembl.Uccnenosanne  Coseunoil  cHCTeMbl ¢ NOMOIIIBIO
KOCMHYECKHUX alllapaTos.

Temald. Buyrpennee crpoenue 3eMidm # IUIaHET 3EMHOM rpy1ibl. OCHOBHBIE
IIPEJICTaBIEHUs 00 DBOJIIOLMH IeOJIOMHYECKON 000JI09KH 3eMIIH.

Tema 15. Knaccuueckas konuenuns Hpiorona. Ilepsbiif, BTOPOH U TPETHH 3aKOHBI
Heiorona. 3axkonel coxpanenus. |IpuHImIIbI cummeTpun.OnipeielieHne  yCKOpeHus
CBOOO/HOTO MaJIEHHUs! C OMOILIBIO YHUBEPCABHOI'O MASTHUKA

Tema 16. MosekyIsipHO-KHHETHYECKAs TEOPHS Ta30B. 3aKOH boitsis-Mapuotra.
3axon I'eii-Jlroccaka. 3akon Asoraapo. Moib H MOCTOSIHHAS ABoraapo. YpaBHeHue
COCTOSIHMA MAeanbHOro rasa Menzaeneesa-Knanefipona.Onpenenenue 3aBHCUMOCTH
AABJICHUsI raza OT Temneparypel. M3yuenune annabatuyeckoro paciumpenus Bo3ayxa.

Tema 17. IlocTOSAHHBIN /1eKTpUUECKHI TOK: OIIpejie/eHue, YCJIOBHs BO3HUKHOBEHHS,
C/IMHUIA  U3MEpEeHMsI, MpUOOPLL IS  OOHApYKEHMs, XMMHUYECKHEe HCTOYHUKH
OJNIEKTPUYECKOH oHepruu. llepsbie uccienoBaresnd OCTOSHHOTO 2JIEKTPHUYECKOIrO
TOKa M MX OTKPBITHS. DJIEKTPOJIM3, KaK COBOKYIHOCTBH MPOLECCOB MPOUCXOISINX
IIpH  NPOXOXK/ICHUW  DJIEKTPHUYECKOrO0 TOKA 4epe3 paciuiaBbl HIM  PAacTBOPbI
JIEKTPOJIMTOB. DJIEKTPOCTATHYECKAs 3allIUTA.

Tema 18. MarnuTtHoe nosie U ero xapakrepucTuki. OCHOBHBIC MATHUTHBIC SBJICHUS.
Maruuraoe mone 3emin. MarHuTHOe [10JIe SIEKTPUYECKHX TOKOB. Maruuribie
CBOHMCTBA  TeJ.DNIeKTpOMarHuTHple  1ois.  OnpejiesieHHe  FOPH30HTAILHOMN
COCTaBJIAIOILEH MarHWTHOIO TOJIst 3eMJIH. BiusiHHe 2JIeKTpOMAarHUTHBIX HoJsiel Ha
3]I0pOBbE YeJI0BeKa.



Tema 19. llepemennpiit siekrpudeckuii  Tok. I'eHepuposanmue [IEPEMEHHOI'0
DJICKTPUYCCKOTO TOKA Ha IeKTpocraHiugx. Tpexdasnas cucrema sieKTpHYeCKUX
HeneH. Jiekrposuraresn. [lpocreiinme u3mMeperus epeMeHHoro MeKTPHIecKOro
ToKa. IlpuHUMIBL paboThl  TPaHCHOPMATOPOB M BBIIPAMHUTENICH I11ePEMEHHOIO
DJIEKTPUYECKOro TOKa. JICHCTBHME 9JIEKTPUUECKOro ToKa Ha udesoBeka. Ilepsas
IIOMOILIb NP TIOPAKEHUH YEI0BEKa DJICKTPHUCCKHM TOKOM.

Tema 20. OOuias xapakrtepucTHKa CBeTOBbIX sBienuil. ['eomerpuueckas u
(Guznyeckas onTUKa.

Tema 21. Xumus Kak Hayka O BHCUIHMX BaICHTHBIX OJJICKTPOHHBIX 000JIOYKAX
aToMOB. Pacrnipe/iesienue 31eKTPOHOB B MHOI'0JIEKTPOHHBIX atomax. I lepuoanyeckuit
3akoH  JILM.  MenjeneeBa.  KBanroso-mMexanudeckas  KOHIENLHUS — ONUCAHMS
MEKTPOHHBIX 000JI0YEK.

Tema 22, Knaccudukanmst  Heopranudeckux  BelectB.OCHOBHBIE — KJIACCHI
HEOPIraHUYECCKUX COEIUHEHHI.

Tema 23. Crarucrudeckue M TEPMOJIMHAMHYECKHE CBOMCTBA MaKPOCHCTEM.
KuHetnka — pasjen XMMHMH, H3Y4alOlUMH CKOPOCTH XHMMYECKMX peaKlli
ObGpatumele ¥ HeoOpaTUMble XHMMHUYecKMe peakiud. CKOpocTh XMMHUECKOH
peakiu. Xumuuyeckoe pasHoBecue. [Ipunumn Jle Ilarense. M3syuenne ckopocty
IIPOTEKAHUSI XUMUYECKHX NPOLECCOB B IIPUPOJIE U B PA3IMUHBIX OTPACIAX HAPO/HOIO
X03siCcTBA.

Tema24. Tepmonmnamuyeckue 3aK0OHbl. DHTANBIINS, DHTPOIIUS U CBOOOIHAS YHEPIUs
['ubbca.

[IpornosupoBanue  pe3yibraToB XHMHYECKHX  B3aUMOACHCTBHI Ha  OCHOBE
[IPUHLMIIOB  TEPMOJIMHAMHKM M KUHETHKM Ui Oe3onacHoro obpalieHus ¢
pa3IMYHBIMU BellleCTBAMU

Tema 25. Konuenumu ABOHCTBEHHOCTH M CHMMETPHMH, JIeXKallMe B OCHOBE
NPOTEKAHUS OKHCIIMTEIIbHO-BOCCTAHOBHUTE/ILHBIX peaklui. BaxHelmue okucimresu
M BOCCTAHOBHUTENH. M3yueHue BIIMSHUA KHUCIIOTHO-OCHOBHBIX CBOMCTB Cpeibl Ha
MPOTEKAaHWE OKHUCJIUTENILHO-BOCCTAHOBUTEIIBHBIX PEAKIIHM.

Tema 26. XuMHS KOMIUIEKCHBIX COEJIMHEHHH M  OCHOBHBIE  I1OJOKCHUS
KOOpJIMHAIMOHHOW  Teopuu.  HomeHkiatypa — KOMIUIEKCHBIX — COC/IMHECHHII..
KomiuiekcHple coejiMHEeHHs B TIpUpoje W Meauiinbe. [Ipumenenne KOMILIEKCHBIX
COCJIMHEHMH JUIs 3aIIMThI OPraHU3MOB B Cllyyae pajiMalliOHHOTO MTOPaKEeHHUSsI.,

Tema 27. buonoruueckuit yposeHb opraHuzald wmarepud. Ilpokapuorsl
9YKapHOThbl. bakrepun. Bupycel kak Hek/ierouHas ¢hopMa KU3HH.



Tema 28. Ilapcrpa: rpubsl, pacrenust u xkuBoTHbIe. CTPOCHHE KICTKH, KIETOYHDIC
OpPraHoOM/Ibl H HX OCHOBHBIC (DYHKIIHH.

Tema 29. CospemeHHBIC NpeACTABIEHUA O MPOHCXOMKIEHUH U DBOJIOLMMH FKH3HH.
Dunorenns paCTUTENLHOTO U KUBOTHOTO MUpa. CHHTETHYECKAs! TEOPHS HBOIIOLEY U
IBOJIIOLIMS YeJIOBEKA.

Tema 30. HykienHoBbIC KHCIOTBI — HOCHTENH IeHeTHYECKOH unpopmanun. Cocras,
cTpoenure u cpoiicTBa. CoBpeMmeHHbl MeTOjbl aHanuza JIHK u 6Gasnl ganubix Juis
XpaHeHus MHQOPMAIUKU 0 GHONIOIHYECKUX 00bEKTAX.

Tema 31. Dxonorus kak Hayka 0 B3auMOJEHCTBUH OPraHH3MOB MEXy coboil u ¢
OKpykatowed cpenoit. Iloustue wnoocdepsr u  Tpyas B.M.  Bepuasuckoro.

Tpoduueckue cBsi3H B pazuuHbIX IKOCHCTEMaX. DIHBUKATOPSI.

Tema 32. @usnonoruyeckue HoTpebHOCTH U KU3HEoOECIeYeHre Yenoseka. [TonsTue
O IIePBOH ¥ BTOPOM 11pupojie. I 'opo/ickas cpeia u yTHin3aims GbITOBBIX 0TX0/10B.

5.4 llpakTHyeckHe 3aHsITHsI (CEeMHHAPDI)

| Tpyno-

Howmep TEMBI - - .
N —— l'emarka npakTHYECKHX 3aHATHIH (CEMHHAPOB) E€MKOCTb
o . - (4acwl)

1 lIpaktiueckoe 3ansTie (cemunap) 1. O6mue npuHIATIbL 0,2
no3Hanus. B3auMocss3M ecTeCTBEHHO-HAYYHOH 1
I'YMaHUTAPHOM KyJIbTypbl. EcTecTBeHHOHAY YHasl
uH(popmanus (0 IpUpoJie) H ryManuTapHas HHpopmarus (o
YEJIOBEKE M €r0 TBOPYECTRE).

2 Ilpaktnueckoe 3anstie (cemunap) 2. DOpPMbI M METOBI 0,2
CCTECTBCHHO-HAYYHOrO (OMIIMPHYECKOTO, T.C. OIBITHOIO)

MO3HAHHs: HabMIOJICHHE, OKCIEPHMEHT, H3MEPEeHHEe M
MHYKLMSA, JIEJIYKIUS, CPABHEHHE.

3 [lpaktnueckoe  samstie  (cemunap) 3.  Mcropus 0,2
(uocodus ecTecTBEHHBIX HAYK. - )

4 lIpakriueckoe 3amstue (ceMmunap) 4. Hayunble KapTHHBI 0,2
MHpa U HayuHble peBoOUMH. [TapaurMel H HapaioKChl.

6 IlpakTHueckoe  3ansitue  (cemmuap) 5. Onucanue (2
SJIEKTPOMATHUTHOIO 10/ ¢ TOMOIIBIO (DyH/IAMEHTATBHBIX
XdapPAKTEPUCTHK:  JHEPrus, JJIMHHA  BOJIHBL, CKOPOCTh
pacrpoCTpaHeHUsL.

A Ilpaktuueckoe 3amsitue  (cemmuap) 6. DTajoHbl UIA 0,2
U3MEPEHHS IMPOCTPAHCTBA M BPEMEHH H WX [pOCTeiiline
H3MEpEeHHS. ) ) o

8 [IpakTHyeckoe 3ausitue (cemuHap) 7. 3aKOHBI H OOBEKTHI 0,2
MAaKpOMHpa, Kak MHpa OOBEKTOB B IPOCTPAHCTBEHHO-
BPEMEHHBIX  MaciiTtadax. NPHBBIYHBIX  YECJIOBEKY W
OKPY KaIOLIHX ero.

10 [Ipakruueckoe 3anstue (cemunap) 8. CTpoeHHe aToMOB 0,2
XMMHYECKHX 31eMeHTOB. M30T0151




Howmep TEMBI
JUCLUITTHHEI

Tematnka npakTuyecKux 3ausTuii (ceMHHApOR)

Tpyuo-
EeMKOCTh
(4achl)

11

Ilpaktiyeckoe 3austue (cemunap) 9. IMocnenctsus apapuit
Ha 00bEKTAX ATOMHOM YHCPreTHKH JUlsl OKPYKAIOLIEH CpeJibl
H 3/10POBBS YeJIOBEKA.

0,2

llpaktnueckoe  3amsitue  (cemmuap) 10. OcHOBHBIE
HAIIpaBJICHHs YBOJIFOLINH 3BE3/1.

0,2

IIpaktiueckoe 3amsitne  (cemumap) 11. Hccnenosanue
ConHeyHOH CHCTEMBI ¢ TOMOLBIO KOCMHYECKHX arlliapaToB

0,2

[Tpakrtnyueckoe 3amsime  (cemmmap) 12, Onpejesienne
YCKOpeHUs  CBOOOAHOIO  HaJCHHsT ¢ [IOMOIIBIO
YHHBEPCAJILHOI'O MAsITHHKA

0,2

17

[Ipaktuyeckoe 3amsitie (cemunap) 13. DnekTponus, Kak
COBOKYITHOCTh IIPOLECCOB IPOHCXOISIILIMX [pH
MPOXOK/JICHHH DJIEKTPHUCCKOIO TOKA 4epe3 paciulaBbl HIIH
PacTBOPLI 3.HEK'l'p0J'lHTOB. 9}16K’I‘pOC'I‘&TI’I‘-ICCKaH 3diiyra.

0,2

18

Ipakrunueckoe 3anstue (cemunap) 14. DieKTpoMarHUTHbIC
nosisi.  Onpelie/ienne  FOPU3OHTAILHON  COCTABIAIONIEH
MArHUTHOTO TOJst 3eMJIH. BiMsHHe 53JeKTpOMarHUTHBIX
1I0JIEH Ha 30POBLE YEIOBEKA.

1%

[Ipakrtuveckoe 3anstne (cemmmap) 15, Tlpocreifmme
M3MEPEHUS TIEPEMEHHOIO NIEKTPHUECKOI0 TOKA.,

lIpakTnueckoe 3anarue (cemunap) 16. Ilepuojmueckuii
zakon /.M. Meneneena.

24

Ipakruueckoe 3anstue (cemunap) 17. Ilpornosuposanue
pe3yIbTaTOB  XHMHYCCKMX B3aHMOJICHCTBHI Ha OCHOBE
HPHHOKUIIOB TEPMOJHMHAMHKH H KHHETHUKH IS 6C3OIIHCH()1'O
00pallleHUsA ¢ Pa3JInYHBIMH BELIECTBAMM.

2/

Ilpaktuyeckoe 3amstue (cemuuap) 18. IlpokapuoTsr w
2ykapuoTel. bakrepun. Bupycwl kak nHexierounas ¢opma
JKH3HH.

0.2

28

[IpakTiueckoe 3ansitie (cemunap) 19. Crpoenue KieTkH,
KJICTOYHBIE OPraHOM/Ibl U UX OCHOBHbIE (DYHKIHH.

0,2

29

[Ipaktueckoe  samsitue  (cemmuap) 20.  duorenus
PacTHTEILHOIO M JKMBOTHOI'O MHPA.

0,2

HToro no gucuuruinue

5.5 JIaGopaTopHbIil HpaKTHKYM

Homep TEMBI
JIUCITUIUIHHBI

Temaruka 1IPakTHUECKHX 3aHsATHI

Tpyano-
CMKOCTh
(4achr)

5

JlaGoparopnas paGora 1. Ilpocreiinine nsmepenns [2, c. 33].

1

9

JlaGoparopnas pabora 2. O3HakoMJEeHHE C METO/I0OM
CHEKTPAJILHOI'O aHajiiia JUTA OIpe/AC/ICHH A OHCPIruM
JMCCONHAIIMY BellecTna |35, . 46].

14

~

Jlaboparopnas paGora 3. OnpeneneHue ropH30HTAIbHOI
COC'FHBHHIOLHEﬁ HANPsDKEHHOCTH MAI'HHUTHOTO 110J131 3emiu
[4, c. 79].

16

Jlaboparopnas  pabora 4. Omnpesesenue  OTHOIIEHHS

13



Tpyio-

Homep TEMBI . .
N —— TemaTuka npakTHYECKHX 3aHsATHI eMKOCTB
(1acbr)
TCIUIOEMKOCTH  ra3a [pH  I[OCTOSHHOM  JIaBJICHHH K
TCIUIOEMKOCTH I'asa [ipu nocTosiHnoM odbeme |3, ¢. 15].
20 JlaGoparophnasi pabora 5. Mcene/loBanue M HCIOJb30BaHUE |
TOHKHUX JIMH3 |3, c. 5]. B
22 Jlaboparopras paGora 6. CBolicrsa MalopacTBOPHMBIX |
Coe/IMHEHNi [6, ¢. 33]. o
23 Jlaboparophas pabora 7. Xumunueckas kunertuka [6, . 28] 1
25 Jlaboparophas pabora 8. OxuenurensHo- |
BOCCTAHOBHTEJILHBIE peakiuu [6. ¢. 18].
Wroro no jwmcrimnmne 8
5.6 CamocTosiTeibnas pabora
Homep Tembl - - 1 byni0-
P — Buapr camocrositenbioit paborh EMKOCTD
(uacol)
1 1. M3yuenne TeopeTHHECKOro Marepuaa Mmo KOHCIEKTY JeKIHil 1
PEKOMEH/1YyeMOii JInTeparype.
2. IloaroToBKa K yCTHOMY ONPOCY. 7
3. lloaroroBka K BBICTYIUICHMSM Ha MPAKTHYCCKOM 3aHATHH C -
JIOKJIAJIAMH W COODIICHHAMM.
Jinr.|1-17]
2 1. M3ydenune TeopeTHUECKOro MarepHana Mo KOHCHEKTY JeKIHH u
peKoOMenlyeMOH TuTeparype.
2. TloaroToBKa K YCTHOMY OIpOCY. 7
3. lloaroToBKa K BBICTYIJICHHAM HA [PAKTHYECKOM 3aHATHH C
JIOKJIaJIaMH H COOOLUECHHSMH.
Jlar.[1-17]
3 1. M3yuenue TeopeTHYeCKOro MaTepHana o KOHCIEKTY JICKLHH H
PEKOMEHJIyeMOIl TuTeparype.
2. [loaroroBka K yCTHOMY OIpocy. 7
3. lloaroroska K BBICTYIICHMSM HA I[PAKTHYECKOM 3aHSTHH C
JIOKJIa/laMi M COOOIIEHHUSIMH.
Jlut.[1-17]
4 1. M3ydenue TeopeTnueckoro Marepuaia 0o KOHCHEKTY JIeKUMH M
PEKOMEH/[yEMOH IuTeparype.
2. IojiroToBKa K YCTHOMY OIIpOCY. 7
3. TloaroroBka K BBICTYIUICHHAM Ha NPAKTHYECKOM 3aHSTHH C
JIOKJIaJIaMH ¥ COOOLICHHSIMHI.
JIut.[1-17]
8 1. M3yyenue TeopeTHyeckoro mMarepHaia 1o KOHCIEKTY JIEKIHH K
PEKOMEH/1yeMOH JuTeparype.
2. [ToiroToBKa K yCTHOMY OIIpoCy, K JiadopaTopHoii paGoTe. 7
3. IlonroroBka K BLICTYIUIEHMSM Ha [PAKTHYECKOM 3aHSTHH C
JIOKJIa/IaMH H COOOILEHHSAMH.
Jut.[1-17] B
6 1. M3ydenue TeopeTHUecKoro mMarepuaia 1o KOHCIEKTY JICKIHI 1
PEKOMEH1yeMOI JiTeparype. 7
2. IToaroToBKa K yCTHOMY OILIPOCY.

14



Homep temnl
JUCHHIIIHHBI

Buapl camocrositensioi paboTe

Tpyi0-
EMKOCTh
(4ackr)

3. TloarotoBka K BBICTYIUICHHSIM HA IPAKTHYECKOM 3aHATHH
JIOKJIaZIaMH ¥ COODLICHUSAMH.
JInt.[1-17]

[¢]

1. M3ydenne TeoperHyeckoro Marepuasa 1o KOHCHEKTY JIeKIHii
PEKOMEH,TyeMOH JInTepaType.

2. ITosroToBka K ycTHOMY OIpocy.

3. IloAroToBka K BBICTYIUICHHSM Ha [PAKTHYECKOM 3aHATHH
JOKJIaZlaMHu M COOOIICHUSIMH.

Jut.[1-17]

I. M3yuenune reopeTnueckoro marepuana 110 KOHCIIEKTY JICKIUHI
PEKOMEH1yeMOIH JIHTepaType.

2. [loaroToBka K ycTHOMY OHpOCY.

3. [oaroroBka K BBICTYIUIEHHSM HAa NPAKTHYCCKOM 3aHSATHH
JOKJIAJIAMU U COOOIICHUAMH.

Jut.[1-17] _

l. M3ydenune TeopeTHuecKoro MarepHana 1o KOHCHEKTY JICKIHI
peKOMeHIyeMOi uTeparype.

2. TloaroToBka K yCTHOMY 0OIPoCy, K J1abopatopHoii padore.

3. TloaroroBka K BBICTYIUICHHSM Ha HPAaKTHYECKOM 3aHATHU
JOKJIaaMH U COOOICHHSIMH.

Jur.[1-17]

10

I. M3ydenue TeoperHuecKoro Marepualia 10 KOHCHEKTY JICKIHit
PECKOMCH/IYEMOM TMTepatype.

2. llojroroBka K yCTHOMY OIpoCy.

3. lloaroToBka K BBICTYIUICHHMSIM HA TPAKTHYECKOM 3aHATHH
JIOKJIa/IaMH M COOOLIECHUSIMH.

Jlur.[1-17]

11

1. M3yuenue TeopeTH4ecKOro MarepHaia 10 KOHCHEKTY JCKIH
peKOMEHIyeMO JiuTeparype.

2. [loaroToBka K ycTHOMY OHpOCY.

3. llogroroska K BBICTYIUICHHSM Ha IPAKTHYECKOM 3aHSTHH

JIOKJ1aJlaMH H COOOIICHUAMH.
JIut.[1-17]

11

1. M3ydenne TeoperHuecKoro Matepualia 1o KOHCHEKTY JICKIHiT
PEKOMEH/IyEeMOH JIMTepaType.

2. lloaroroBka K yCTHOMY OIIpoCYy.

3. TloaroToBKa K BBICTYIUICHHSIM HA TNPAKTHYECKOM 3aHSTHH
JIOKJIaJIaMH H COOOILIICHUSIMH.

Jlur.[1-17]

1. M3ydeHHe TEOPETHYECKOro MaTCpHAlA 110 KOHCTIEKTY JIEKIHil
PCKOMEH/IyEeMO JIUTeparype.

2. IloaroroBka K yCTHOMY OIpocy.

3. IloaroroBka K BBICTYIUICHMSM Ha IPAKTHYECKOM 3aHSTHH
JIOKJIAJIAMH H COOOIICHHAMH.

Jut.[1-17]

1. M3yuenue TeopeTHUECKOr0 MarepHalia 1o KOHCHEKTY JTeKIHil
PEKOMEHIYeMOH JIuTEparype.
2. IloaroroBka K yCTHOMY OIpOCY.

3. I—IOHI‘OTOBK'& K BBICTYIUICHHSM Ha [PAKTHYCCKOM 3dHATHH

C




Homep Temur
JMCIMIUTHHEI

Buasr camocrositensioii paboTh

Tpyo-
€MKOCTh
(uacor)

JIOKJIAIaMH H COOOIIICHUSMMU.
Jlur.[1-17]

14

1. M3yyenue TeopeTHUeCKOro marepuaa 1o KOHCIEKTY TeKIHif
PEKOMEHIYEeMOH JInTeparype.

2. lloaroroBka K ycTHOMY Olpocy, K Jladopatophoii paGore.

3. IloaroroBka K BBICTYIUIEHMSM Ha IPAKTHYECKOM 3aHATHH
JIOKJIA/IaMH M COOOIICHUSAMH.

Jut.[1-17]

1. M3ydenune TeopeTHUECKOro MatepHaia Mo KOHCIEKTY JCKIHil
pEeKOMEHYEeMOH NUTEpaType.

2. lloaroroBka K yCTHOMY OIPOCY.

3. IloaroToBka K BBICTYILICHHSIM HA [IPAKTHYECKOM 3aHITHH
JIOKJIaJaMH | COODIICHHUAMM,

Jat.[1-17]

16

1. M3y4enue TeopeTHUECKOro Marepuaia 1o KOHCHEKTY JEKIMNi
PCKOMEHIYEMOH JINTEpaType.

2. llororoska K yeTHOMY 011pocy, K JlaboparopHoii padore.

3. llojroToBka K BBICTYIUICHHSM Ha NPAKTHYECKOM 3aHSTHH
JIOKJIajiaM¥u M COODLICHUSIMH.

Jlut.[1-17]

17

1. M3ydenue TeopeTnueckoro Marepuaia 1o KOHCHEKTY JeKLuii
PEKOMEHJIyEMOH JIMTEparype.

2. lloaroroska K yctHOMY oripocy.

3. lloaroroBka K BBICTYIUICHHMSIM Ha NPAaKTHYECKOM 3aHATHH
JOKJIalaM¥ M COOOIIEHHSIMH.

Jint.[1-17]

18

1. M3ydyenne TeopeTHUYECKOro MaTepHasia 0 KOHCIEKTY JICKLHMIT
PEKOMEH/LyeMOii TuTeparype.

2. IloaroroBka K YCTHOMY OIIpOCY.

3. TlojroToBKa K BBICTYIUICHHSM Ha NPAKTHYCCKOM 3aHATHH
JIOKJIaZIaMH B COODIIEHUSIMH.

Jur.[1-17]

(@]

19

1. M3y4yenne TeOpeTHUYECKOro MaTepHaia 110 KOHCIIEKTY JICKLHMt
pPEKOMEH IyeMOH JIuTeparype.

2. IloaroToBka K yCTHOMY OIIpOCY.

3. lloaroroBka K BLICTYIUICHHUSM Ha IPAKTHYCCKOM 3aHATHH
JIOKJIAJIAMH M COODIIICHUSMH.

JInt.[1-17]

20

. M3yuenue TeOpeTHUECKOIO MarepHalia 10 KOHCIIEKTY JIeKIHii
peKOMeHlyeMOi nuTeparype.

2. Ioaroroska K yCTHOMY OIIPOCY, K j1adopatopHoii paboTe.

3. TloaroroBka K BBICTYIUICHHSM Ha MPAKTHUYECKOM 3aHATHH
JIOKTIaZlaMHu ¥ COOOLICHHSIMH.

Jut.[1-17] o

21

1. M3yyenne TeOpeTHUCCKOro MaTepHalia 110 KOHCIEKTY JIeKIMii
PEKOMEHIyeMOH JInTepartype.

2. IloaroToBka K yCTHOMY OIIpOCY.

3. lloaroroBka K BBICTYIUICHHSM Ha [PAKTHUECKOM 3aHSTHH
JIOKJIAJIAMH K COODIIEHUAMHU.

16



Homep Templ . [pyao-
T Butel camocrositesibHOM paboThl EMKOCTh
(uyacnlr)
JIut.[1-17]
22 1. M3yyenue TeopeTHyeckoro mMarepuaa o KOHCIIEKTY JICKIIHI M
PEKOMEHYEMOH JTHTEeparype.
2. [loaroToska K ycTHOMY 01pocy, K JaGopatopnoii paGore. 7
3. Hoaroroska K BBICTYIUIGHHSIM Ha [IPAKTHYECKOM 3aHATHH C
JOKJIQ/IaMH 1 COODINEHHSAMHU.
Jur.[1-17]
23 1. M3ydenne Teopernueckoro marepuana 1o KOHCHEKTY JIeKIHI M
peKOMEeH,1yeMOH JinTeparype.
2. IoaroToBka Kk ycrHoMmy omnpocy, k 1abopaTopHoit pabore. ¥
3. ToAroToBKa K BBICTYIUICHMSIM Ha NPAKTHYECKOM 3aHSTHH C
JIOKJIa/1aMH M COODIIEHUAMH. )
24 1. M3y4enne Teopernueckoro mMarepuaia mo KOHCIEKTY JICKIMi M
pEeKOMEH/IyeMOH uTeparype.
2. IloaroroBka K yCTHOMY Onpocy. 7
3. Iloaroroska K BLICTYIUICHHSIM Ha NPAKTHYCCKOM 3aHSTHH C
JIOKJIaJIaMH ¥ COODLICHUSAMH.
JIut.[1-17] N
25 I. Mzydenue reopernyeckoro mMarepuaia 1o KOHCHCKTY JICKLHil H
PEKOMEH IyeMOH Jnreparype.
2. Hoaroroska k yernomy orpocy, K Jiaboparoproii pagore. 7
3. 1loAroToBka K BBICTYIUICHHAM Ha IPAKTHYECKOM 3alSTHH ¢
JOKIIa/iaMi | coO0IIEHUIMM.
JInr.[1-17]
26 1. M3ydeHue TeopeTHYECKOro Marepuaia 1o KOHCHIEKTY JICKIMHA
PCKOMEHIYEeMOH JIHTEepaType.
2. TlozrotoBka Kk ycTHOMY O1pOCY, K JabopaTopHoil padote. 7
3. TloaroroBka K BBICTYIICHHAM Ha HPAKTHYECKOM 3aHATHH C
JIOKNIAZaMH ¥ COOOIICHHSMH.
Jnt.[1-17]
27 I. M3ydenne TeopeTHuecKOro Marepuaia 10 KOHCHEKTY JeKIHii u
PEKOMEH/1yeMOH uTeparype.
2. lloaroroBka K ycTHOMY onpocy. 7
3. TlomroToBKa K BLICTYIUIGHMSM Ha TNPAKTHYECKOM 3aHSTHH C
JIOKJIAIAMH M COOOLLICHHSIMH.
Jut.[1-17]
28 1. M3ydenne TeopeTnyeckoro Marepuaia 110 KOHCHEKTY JICKIHH 1
peKoMeHayeMoii JInTeparype.
2. TloaroroBka K yCTHOMY OIIPOCY. 7
3. lloaroroBka K BBICTYIUICHHAM Ha [PAKTHYECKOM 3aHSTHH C
JIOKJIaJIaMH M COOOLLICHHSMH,
Jur.[1-17]
29 1. M3ydeHne TeopeTHuecKOro Marepuaia 1o KOHCIICKTY JIEKIMH |
PEKOMEH/1IYEMOH JIHTEepaType.
2. IToaroToBKa K yCTHOMY OIpocy. 7
3. IloaroroBka K BBICTYIUICHHAM HA NPAKTHICCKOM 3aHSATHH C
JIOKJIaJ{laMH1 U COOOIICHHAMH.
Jlut.[1-17]
30 1. M3yyenne TeopeTHuecKoro Marepuaia 1o KOHCIEKTY JIeKIHil u 7

17



Tpyano-
Bujbi camocrositelibHOM paboThl EMKOCTD
(1achl)

Homep Tempr
JUCLIHITIHHB]

pEeKOMEH/IyeMOH JinTeparype.

2. Toxroroska K ycTHOMY OIpocCY.

3. lloaroroBka K BBICTYIUICHMSIM Ha [PAKTHYECKOM 3aHATHH C
JIOKJIaIaMH M COODILICHUSMH.

Jut.[1-17]

=

31 1. Usyuenue TeopeTHyeckoro marepuaia 1o KOHCICKTY JIeKIHil
peKoMeHlyeMoii uTeparype.

2. [ToiroToBKa K YCTHOMY OIIpOCY.

3. IMojiroToBKa K BBICTYIUICHHAM HA [IPAKTHUCCKOM 3aHSTHH C
JIOKJIa/IaMH ¥ COOOIEHHAMM,

Jiut.[1-17]

LJ
S}

1. M3ydenue TeOpeTHUecKOro Marepuaia 1o KOHCHEKTY JIeKIHil i
PEKOMCHAYEMOH JIMTepaType.

2. IloaroToBka K yCTHOMY OIIpOCY. 7
3. lloxroroska K BBLICTYIUICHUSIM Ha MPAKTHYECKOM 3aHSTHH C
JIOKJIA1aMH M COOOIIEHHSIMH.

JIur.[1-17] - _ '

Hroro no auciuiivae 7 219

5.7 KypcoBbie paborhbi
Kypcoseie paGoTs! (1poekTsl) yu4eOHBIM [IIAHOM HE I1PELyCMOTPEHBL.

6 Yuedbno-meroanueckoe n ungopmanHonHoe odecievenne JHCHHILIMIbI

a) OCHOBHas JINTEpaTypa:

1. ®penkesnp B.H. Konuenunu COBPEMCHHOI'0 eCTeCTBOZHAHMS:
pusnueckue, XUMHUYCCKHE M OHOJOIHYECKHE KOHUeNHu: ydeGHoe nocobue /
E.H. ®penkens. - Pocrosn/Jl; ®enuxc, 2014. - 246 c. ISBN 978-5-222-21984-3
KonuuecTBo sx3emiuisipos -50.

2. CunapoB C.B. Konuenuun COBPEMEHHOro CCTECTBO3HAHMSI
Meronudeckoe nocobue. — CII6. I'YI'A, 2005. ISBN orcyrersyer. Kosmdectso
sx3eMIuLsipoB - 100.

0) JONOIHUTEIIbHAS JIUTEPaTypa:

3. Konuenuuu  coBpeMEHHOr0  €CTeCTBO3HAHMS  :  yueGHHK  JuIs
akajeMuyeckoro Oaxanaspuata / C. A. JlebepeB [u ap.] ; mon obmiper. C. A.
Jlebenera. — 4-e u3j., ucnp. u jgoim. — M. : MU3naTenscTBo IOpaiir, 2018. — 374 c.
— (Cepus : bakanaBp. Akaxemudeckuii Kypc). — ISBN 978-5-534-02649-8. —
Pexum JlocTyIa :www.biblio-online.ru/book/7457F88E-8264-4C0F-AFD] -
C74BOES2A92A.

4. Cwmuphosa, M. C. Ecrecrsosnanme : y4eOHUK M NPAKTHKYM JUIsl
npuknaznoro daxainaspuara / M. C. Cmupnosa, M. B. Heximosiosa, T. M. CmupHoBa.
— 2-e u31. — M. : Usnarenscrso IOpaiit, 2018. — 332 ¢. — (Cepus : bakanasp.
[puknanuoii kypc). — ISBN 978-5-534-07470-3. — Pexum nocryna :www.biblio-
online.ru/book/5D5111B2-A8A6-450F-8387-2395E827A53B.
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B) IepeyeHb PecypcoB  HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON  COTH
«Murepuer»:

5. Kype nexunit «KoHIEIIMH COBPEMEHHOTO eCTeCTBOZHAHUSY (caliT 1pod.
I'YTA C.B.Cunaposa) [Dnextponnniii pecype] — Pexum Jocryna:http://www.so-
znanie.narod.ru — cBo60/ 11 (1aTa obpaienus: 15.01 2018).

6. Calitr  xypnama Nature (GB) [DiekTpoHHbBIH pecypc] — Pexum
jocrynahttp://www.nature.com — cBo6oHbIi (1aTa o6pamenus: 15.01 2018);

7. CaliT kypHana «Ycrnexu (GU3MYECKHX HAYK» [DnexTponnbii pecype| —
Pexxnm nocryna:http://www.ufn.ru— cso6omublit (ara obparenus: 15.01.2018).

8. CallT AMepMKaHCKOro (U3MUYEcKoro ob1ecTBal DeKTpOHHBIA pecype| —
Pesxum nocryna:http://www.aps.org— cBoGoblii (ata obpautenus: 15.01.2018).

9. CaiT npenpuHTOB 110 (pU3KKe, OHOJIOTHE [DICKTPOHHBI pecypc| — Pexum
Aocryna:http://www.arxiv.org— cBoboHblit (1ata obpanenus: 15.01.2018).

10. Konuenuuu COBPEMEHHOI0 €CTECTBO3HAHUSI. MocKOBCKHH
FOCY/IapCTBEHHBIH  OTKPBITBIA  yHHBepcUTeT [ DJIeKTPOHHBII pecypc] — Pexum
pocryna:http://nrc.edu.ru/est — cBoGo bl (1ata obpatenus: 15.01.201 8).

1. Konuenuuu cospemenHoro ecrectBo3Hanusi. CHCTeMa JIMCTAHIMOHHOIO
Ou3HeCc-00pa3oBaHusl MallOro  [pe/IlPUHUMATENHCTRA. [Dnexrponnsblit  pecypc| —
Pexum nocryna:http://www.businesslearning.ru/CoursFrm.asp?actid=78 =
¢BOoOO/IHBIN (1aTa obpatienus: 15.01.2018).

12. Hayuno-nomyssipupiit sxypuan PAH «3emuist u Beenennas» [DneKTpoHHbIH
pecypc] — Pexum nocryna:http:/ziv.telescopes.ru — cBoGOIHBII (1ata oOpareHus:
13.01.2018).

I3. Caiir  «Hayka wn  swm3ub»  [Daektponmblii  pecypc] —  Pekum
nocryna:http://nauka.relis.ru/01/0211/01211002.htm - CBOOO/IHbBIH (nara
obpauenusi: 15.01.2018).

r)  nporpammuoe  obecriedenue  (JIMLIEH3MOHHOE),  0a3bl  JaHHBIX,
MH(POPMAIHOHHO-CIIPABOYHBIE M [IOMCKOBBIE CHCTEMBI:
14. Katanor nayunelx pecypcoB [Diexrponnbiii pecype] - Pesxum JlocTyIa:

http://www.scintific.narod.ru/literature.htm ~ -coGosblii  (nara oOpalLeHust:
15012085,

I5. Dnexrponnas  Oubiamoreka Hayunbix nybimkauuit  «eLIBRARY.RU»
[Dnexrponnbiii pecypc] — Peskum nocryna: http://elibrary.ru/ - ¢BoGoanbiil (l1ara

obpamenus: 15.01.2018).
16. Dnexrponno-6ubinoreynas cucrema usjareinersa «Jlane» [DIeKTpOHHBI

pecypc] — Pexum jocryna: http:/e.lanbook.com/, coGomublit (ata obpatuerus:
15.01,2018).

17. DnekrponHo-6ubMoTeYHas cUcTeMa M3J1aTeJIbCTBA «HOPAWT».
[DnexTponnslii  pecypc]. — Pexum jocryma:  http:/www.biblio-online.ru  —

cBoOOAHBIH (1aTa oOpaiienus: 15.01.2018).

7 MaTepHﬂJ‘lbllO-TCXllH‘-ICCKOC o0ecnevyeHue AHCIIHIIJIHHbI
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Jist obecneuenus y4eOHOTO nporecca U B 3aBUCHMOCTH OT BHJIA IPOBOJIMMBIX
3AHATHH  MCIIOJIb3YyeTCs  ClIE/lYIOLIee  MaTepHallbHO-TCXHUYECKOe obecredeHne
JNHACIHUIIIMHBI.

YueOHble aynuropuu YHUBepcHTETa JUIS NPOBEACHUS 3aHATHH JICKIHOHHOIO
THIA, 3aHATHH CeMUHAPCKOrO THINA (IPAKTUYECKHUX 3aHSTHI), 1aG0paTOpHBIX pador,
KypcoBOTO  MPOEKTHPOBAHHs (BBIIOJIHEHUS KYpPCOBBIX paboT), IPYIIOBBIX K
UHIUBHYAIBHBIX  KOHCYJIBTAIWH, TEKYIIEro KOHTPOIsl M [POMEKYTOUHOM
aTTeCTallMk B COOTBETCTBUM C pacrucandem ydeOHbIX 3anstuil. B Yuusepcurere
MMEIOTCS [TOMCUICHHS JUIsSl CAMOCTOSITE/ILHON paboThl M MOMEILEHUS JUIS XPaHEHHs 1
NPOGUIAKTHYCCKOTO 00CIIyKUBaHUS yueOHOro 060py/10BaHHs.

[lomerenus, ucrnoab3yemple 00yHaIOUMMUCS JUIS CAMOCTOSTENLHOMN paboThl,
OCHAIICHB! KOMIIBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO MOJKIIOYEHHsS K CETH
«MutepHer» u obecrnedeHHeM JIOCTyla B 2JIEKTPOHHYIO MH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO cpelny Yuusepcurera. CrieumanbHple [IOMEIIEHH s
YKOMIINICKTOBAHB!  CTICHHAIM3UPOBAHHON MeOe/IBbIO M TEeXHUYECKUMM CPEJICTBAMH
00yUeHusl, CITyKalUMK JUISE [Ipe/iCTaBienus MHGOPMALK GOIIbIIOF ayJIMTOPHH.

st ipoBeieHyst 3aHATHI JIEKIMOHHOIO THIIA HO JIMCIMILIUHE npejaratloTcs
HAOOPB!  JIEMOHCTPAIMOHHOTO  00OPYI0BaHUS M ydeBHO-HAIISHbIE  [T0COOHS,
obecrieyMBalolIMe  TEMATHYECKUE  MILIIOCTPALIHH, COOTBETCTBYIOLIUE paboyeit
Y4eOHO! mporpamme JMCHMILIMHBI, BKJIOYAas KOMIIIEKTBI [PE3eHTALMH [0 TeMam
JUCLMIUIMHEI U JIP. MaTEPHAJIbI.

Komnerorepnsrii knace (aya. 139) ¢ BBIX0OIOM B ceTh «MHuTepHeT», ocHalleHHBIH
KOMIIBIOTCpAaMH M OPI'TEXHHKOH, oOecrieunBaer 00y4alONIMXCsl BO  Bpems
CaMOCTOSATEIILHON T10/IFOTOBKM pabOYMMHM MeCTaMHM M JIOCTYIOM B DJICKTPOHHYIO
HHpOpMaLMOHHO-00pazoBatelibHyI0  cpejty  YHusepcurera.  J{is OopraHu3aluu
CaMOCTOSITC/ILHOH paboThl 00y4alOUIMXCst TAKIKE HCIOJIL3YIOTCS: OUOIHOTEUHbI]
¢onn Yuusepcurera, 6ubinnorexka; yntaubHbIi 3an GUOIMOTEKH ¢ BO3MOXKHOCTBIO
noaKmo4YeHnst K cetu «Murepuer» u obecniedeHHeM JIOCTYNIA B 3J1E€KTPOHHYIO
HH(pOPMaLMOHHO-00pasoBaTelbHyIO cpe/ly Y HuBepcuTeTa.

YHuBepcuter  obecriedeH  HEOOXOJAMMBIM — KOMILUICKTOM  JIMIEH3HOHIOTO
IPOrpaMMHOro o0ecrieyeHmsl.

MarepuanbHo-Texnuueckoe obecredende ydeOHOTO IpoHecca BKIIOYAeT B
ceds:

— CHEeLMaIM3MpOBaHHbIe J1abopaTopHble MOMenleHus Kadeapbl (PU3MKH 1
XAMHH € COOTBETCTBYIOIIMM 00OpynoBaHMeM, nNpudOpamu, J1iabopaTopHLIMU
YCTAHOBKAMHU;

— KOMIIBIOTEP, MYJIbTUMEIHHHBIN 1IPOEKTOP U IKPAH.

8 O6pasoBaTe/ibubie H HHPOPMANMOHHBIE TEXHOJIOTHH
B mpouecce npenosaBanns jucimminnbl - «KOHUEMIIMM  COBPEMEHHOIO
€CTECTBO3HAHHUA» HCIIOJB3YIOTCS  K/ACCHYeCKHe (OPMbI M METOJABI  O0Y4YeHHs:
JIEKLMK, TPAKTHYECKUE 3aHATHsA (CEMMHAPBI), CAaMOCTOsATeNIbHAs paboTa CTYHEeHTa.
B pamkax u3yuyeHUs JIMCIHMIUIMHBI IIPEJIIIOIAraeTcs UCIONb30BaTh CleLyIolne
0o0pa3oBaTe/IbHbIE TEXHOJIOIHH.



BXxonHo# KOHTpOIIL OPOBOJMTCS TNperojaBarejieM B Hayaje M3y4eHUsI
AUCLUILIMHEL C LIEJILIO KOPPEKIIMK 1IpoIecca YCBOCHUS CTYJICHTAMH JMaKTHUCCKHUX
CAMHHMIL TP U3YYEeHHUU 0a30BBIX JIMCIHUITINH .

Tpaauuuonnas JieKuUMs COCTABISET OCHOBY TEOPETHUECKOrO o0yueHus: B
paMKax — JNHCUMIUIMHBI M HAlpPaBICHa Ha CHUCTEMATH3MPOBAHHOE HU3JI0KCHUE
HAaKOIUICHHBIX M aKTyaJlbHbIX Hay4YHbIX 3HaHMH. Jlekuusi npexHasHayena juist
PACKPBITHS COCTOSIHMS U MEPCIICKTUB €CTECTBEHHBIX HAYK B COBPEMEHHBIX YCIOBHSX.
Ha nexuun koHueHTpupyercs BHHMaHue 00y4alOUIMXCs HA HAauGOJIee CIOKHBIX W
Y3JIOBBIX BOIIPOCAX, CTUMYJIHPYETCsI UX aKTHBHAS [103HABaTe/IbHAS JICITeIbHOCTD.

Benyumm MeTooM B JISKIMHM  BBICTYIIAET YCTHOE H3JIOKEHHE YYeOHOrO
MaTepuaa, KOTOPBIH COIPOBOXKIAETCS OJHOBPEMEHHON JIeMOHCTpalMel ClIaiiioB,
CO3/aHHbIX B cpene PowerPoint, npu HeoGXOAMMOCTH [pPUBIEKAIOTCH OTKPBITBIE
MHTepHeT-pecypchl, a Takke JIEMOHCTPAIMOHHDIC M HarJIs JIHO-UIUIIOCTPAIIHOHHbIE
MaTepUallbl.

[Ipobiemnas sieknus B oTiMuMe 0T HHGOPMALMOHHON JICKIMH, Ha KOTOPOI
COOOLIAIOTCS  CBE/ICHUs, TPEe/IHA3HAYCHHbIC JUIsS 3allOMMHAHMS, HA 11POGJIEMHOI
JICKUMH 3HAHHA BBOJIATCH KaK «HCH3BECTHOE», KOTOPOE HCOOXOAUMO «OTKPBLITLY.
[IpoGiieMHas JieKiMsa HauMHACTCS CBOIPOCOB, CIIOCTAHOBKM IPOGIIEMbl, KOTOPYIO
BXOJI€ M3JIOKEHHs Marepuana HeoOXoAuMo pewuTh. [lpu srom  BelIBHraemas
npobsiema TpedyeT He OJIHOTMITHOTO PEUICHHMs, FOTOBOH CXeMBbl KOTOPOIO HeT.
JIaHHBIIA THIT JICKIMK CTPOUTCS TAaKUM 00pPA30M, YTO JIESTENILHOCTb CTYICHTA 110 ee
YCBOCHHIO NpUOIIMKACTCH KIIOMCKOBOM, MccieoBaTelbekoil. Ha moaoGHbIXIIeKIMAX
o0s3aTeJIeH JIMAJION NIPENojaBarelisi HCTY/IeHTOB.

CemuHapbl  (NpakTHYeCKHE 3aHATHS) 110 JIMCUMINIMHE NPOBOJSTCS B
COOTBETCTBUH € Y4eOHO-TEMAaTHMYECKUM I[UIAHOM 110 OTJAeJNbHBIM rpynmaM. [leib
NPaKTHYECKUX 3aHATHH (CEMUHAPOB) — 3aKPeNUTh TCOPETHYECKHE 3HAHMUS,
MOJIy4eHHbIE O0y4YalOMMHUCS Ha JICKUMSX M B PE3YJIBbTATe CAMOCTOSITE/IHLHOIO
H3YYCHUS COOTBETCTBYIOUIMX pa3JIeJIOB PEKOMEH/IYeMOH JIMTEpaTyphl, a TaKKe
MPHOOPECTH HavyallbHble NPAKTHYCCKHE HABBIKM:aHAINW3a UH(OPMAIUH, 1TyOIMUHBIX
BBICTYIUICHHH, 3aIUTHI IPOU3BOJICTBEHHOIO [IEPCOHANIA ¥ HACEJICHUS OT BO3MOKHbIX
OCICACTBUH TCXHOTCHHBIX aBapuii. CemuHap npejHasHadyen Juist 6ojiee riy6oKoro
OCBOCHHSI M aHaJIM3a TEM, U3y4aeMbIX B paMKax JIaHHOM JIMCIIUIUIMHBI.

[IpakTHyeckoe 3aHATHE BBIIOJIHACTCS B LENAX [IPAKTHYECKOIO 3aKpPeILICHUS
TCOPETHYECKOr0 MaTepHajia, u3/laraeMoro Ha JIeKUHH, OTpabOTKH HaBLIKOB
MCIIOJIB30BaHHUS IPOMIEHHOTO Martepuana. BplrmosiHeHne NpakTHYECKOro 3aHsTUs
pearoaraeT aHallu3 CHUTyalluid W IIPUMEPOB, a TAKKe MCCIC0BAHUE aKTyallbHbIX
1po0JieM B chepe JIUCHUTTINHEL.

PaccmarpuBaemble B paMKax I[PaKTHUECKOrO 3aHATHS NPUMEPBI U POOIeMbl
UMEIOT MPO(ECCHOHAIbHYIO HAPABICHHOCTh M COJIEPIKAT 2JIEMEHTBI, HEOOXO0IMMbIC
A7 pOPMHUPOBAHMS KOMIIETEHLMH B paMKax IIOArOTOBKK GakajiaBpa 110 HPoQUIIIo.

[1aBHOH  Llesblo  NPAaKTHYECKOro  3aHATHs  sABISETCS  WHIMBHIYallbHas,
[IpaKkTHYecKas padboTa Kaxa10ro odyuarolerocs, HarpasjieHias Ha GOpMUPOBAHHE Y
HEro KOMIICTEHIMH, OIpeAe/IEHHBIX B paMKax JucHUnIuabl  «JKoHienmu
COBPEMEHHOI'0 €CTECTBO3HAHHUSIY.



JIaGoparopupie  paGorel.  llepey  nposesenmeM 1ab0paTopHBIX  pabor
[IpCHIOABATEIIIO  ClICAYeT  O3HAKOMMTL  CTYACHTA C  I1IpaBUIIAMH  TEXHHUKH
0e3011aCHOCTH B  XHMHYECKOH M  (PH3HYECKOIA 1abopaTopusix; J1aTh KpaTkoe
TCOPETHUIECKOE 00BICHEHHE MPOGIICM, PEIIAeMbIX MPH TIPOBEICHIH OKCIIEPUMCHTOB;
NopoOHOE OnUcaHue NeHCTBHI U M3MEpPeHHI, KOTOpBIE HEOOXOIHUMO BBLITOJHUTE
pH TIPOBE/ICHUH PabOTBI; KOHTPOJILHBIE BOIPOCHI [0 paccMmarpuBaemoii Teme. B
3aBUCHMOCTH OT 0ObeMa Kypca HpenojiaBareib BIpaBe cam BbIOpaTh HEOOXOTUMBIN
HabOp  BBINOJIHEHHST JIa0OPATOPHLIX  PaBGOT M3  METONHYECKHX YKazaHuii  no
[TPOBEJCHHMIO JIADOPATOPHBIX PAbOT 110 PU3MKE U XUMMUH.

Jlekuust npu 3a04HON GopMe 0OYUEHUs POBOANTCS, KAK IpaBujo, B (Gopme
JIeKIMH-0€Ce/Ibl, YTO MPEeJUI0NaracT: HellOCPE/ICTBEHHBI KOHTAKT nperiojiaBaresis ¢
ay/IMTOPUEH, BO3MOXKHOCTb IPHBJICYb BHUMAHHE CTYICHTOB K HamboJee BakKHBIM
BOTIPOCAM TEMBI, 00CYUTE BONPOCHI 110 MATEPHAIAM CAMOCTOSTEILHOTO H3yUCHHS.

[paktiyeckue sanstus npu 3aounoit Gopme obydenus TakKe HUMEIOT Lellb
OCBCTUTE  NPAKTHYECKYIO CTOPOHY TCOPETUYECKHUX TEM JIHCLHIUIMHBI, ONHPAsCh,
[IpeXKJIe BCCro, Ha Marepuall caMOCTOSTEIBHOIO M3ydyenus. Llenu npakthudeckux
3AHATHH! BOBJEYL B JIBYCTOPOHHHH OOMEH MHEHMSAMM, BbISCHUTD YPOBEHb
OCBCIOMJIEHHOCTH CTY/ICHTOB 110 paccMaTpUBAEMOH TEME, CTeIeHH WX IOTOBHOCTH K
BOCIIPUATHIO ITOCTIEJIYIOLIET0 MaTepurala.

Camocrostenbnas paGora crysenta (06ydalomerocs) SBISETCS COCTABHOIN
4acThio yueobHnod pabotel. Ee ocHOBHOI Lelbio sBIseTcs GOpMUpOBaHHE HABHIKA
CaMOCTOSTC/ILHOIO  1IPUOOPETEHUs 3HAHUH 110 HEKOTOPHLIM He 0C060 CIOKHBIM
BOIIPOCAM TEOPETUUCCKOIO Kypcea, 3aKpellICHHE U YIIIyOJICHUE 110J1yYeHHbIX 3HAHMI,
camocrostTelbHass paboTa CO CHPAaBOYHMKAMM, IEPHOJIHYCCKUMH WM3JAHUAMH U
HAYYHO-IIOIYJIAPHON JIMTEPaTYpOi, B TOM 4YHCIIE HAXOMSIIUMHUCH B INI0OATBHBIX
KOMITBIOTEPHBIX  ceTsAX. CamocrosTenbHas pabora 1ojpasyMeBaeT BBIIOJIHEHHE
y4eOHBIX 3alaHHH.

IT-merousr: MicrosoftOfficeWord, nucteiMicrosoftOfficeExcel, nokanbubie win
Wnreprer-pecypcsl, a Takke cOOOLICHHUS IEKTPOHHON 110YTH. JaHHbIE MaTepuaibl
MO3BOJISIOT C(POPMHUPOBATH Y CTYJCHTOB CUCTEMY 3HAHHI, YMEHUH W HABBIKOB IO
METOJIMKE M TCXHOJIOIMM Mcrolb3oBanug MurepHer-pecypcos B npouecce o6yueHus:;
AKTHBH3UPOBATH HA IPAKTHYECKUX 3aHATHSX JICATENILHOCTH CTYIACHTOB IyTeM
paboTbl B TBOPUECKHMX NOATPYIIIAX 110 BBUIOJIHCHHUIO 3a1aHMil ¢ MCIToNb3oBanuemM MS
Office 2007; obecrieunts MpoayKTHBHBINA U TBOPUYCCKUI YPOBEHD A€STEbHOCTH npu
BBITTOJITHEHHH 3aJJaHUH.

9(1)0"1] OUCHOYHBIX CpeJACTB LI INIPOBEJACHHA TEKRYLIECIo KOHTPOJI"
YcrneBaeMoOCTH H [lpOMC?Ky'l‘O‘IIIOﬁ ATTeCranuu 1o Hroram OCBOCHHUSH
AHCHHITJIHHBbI

ypOBeHb U KayeCcTBO 3HAHUH CTYACHTOB OLCHUBAIOTCI II0 pesylibTaram
TEKYUICIo KOHTPOJIS YCII€BaeMOCTH, KOJIJIOKBHYMOB H npome}KyTquoﬁ arTecralrm
10 UTOraM OCBOEHHS JIMCUMIIJIMHBLI B BHUJIE 9K3aMeHa.

[§]
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Tekyuil KOHTPOIb ycIeBaeMOCTH 00YHAIOUIMXCH BKIIOUACT YCTHBIE OIIPOCHI,
TECTBL M JIOKIA/JbL, BbIIABACMBIC HA CAMOCTOSTCIBLHYIO paboTy [0 Temam
JIMCLUMITIMHBI.

YCTHBIH ONpPOC MPOBOJUTCS HA KaXKIOM [MPAKTHYCCKOM 3aHATHU C IEILIO
KOHTPOJIA yCBOCHUS TEOPETHYECKOIO MaTepuala, u3laraeMoro Ha Jjekimu. [lepeuenn
BOIPOCOB  OMNPEJICNIACTCA  yPOBHEM  [IOJIOTOBKH  Y4eOHOH TIpYINMb, a TaKKe
MH/IMBU1yaJIbHBIMH OCOOCHHOCTSIMH 00YUYaIOIUXCS.

Tecr nposojurcst 10 TeMaM B COOTBETCTBUM ¢ JIAHHOM HpOrpaMMoi U
IpEIHA3HAYEH JUId IIPOBCPKH OOYYAIOUIMXCS HA MPEJAMET OCBOEHHUS Marepuaia
peAbIAYIIEeH JICKIIHH.

Jloknmaj  —  BBICTYIJIeHHe — CTydeHTa  Iepej ayJIMTOpUEn ¢ 3apaHee
HTOATOTOBJICHHEIM  MAaTEPHAIIOM [0  OIIPE/ICNICHHOH TeMe; OTBEThl Ha BOIPOCH
clyiaresie.

[IpomexyTounas arrecranus 110 HTOIraM OCBOEHMS JMCIMAILIMHDI IIPOBOJIMTCS B
BHUJIE DK3aMeHa.

DK3aMeH I1103BOJIACT OUEHHTL YPOBCHDL OCBOCHMS KOMIICTCHIMI 3a BeCh HEePHO/I
M3YyYEeHHUS JUCLHUILIHHBIL.

OK3aMeH IpeiroyaraeT OTBET Ha TeopeTHYECKHe BOIIPOChI M3 Oujera,
c(OPMHPOBAHHOrO M3 IIEpeylsi BONPOCOB, BBHIHOCHMBIX Ha JK3aMeH. K MOMEHTY
CAa1u OK3aMCHA JI0JDKHBL ObITh 0JIaromnosyyno npoijiensl npeasyiynme hopMpl
KOHTPOJISI.

Meroyuka GopMHpOBaHHs pe3ylIbTUPYIONICH OIIEHKH B 0653aTeIbHOM NopsiIKe
YYUTBIBACT aKTHBHOCTL CTY/ICHTOB Ha 3aHSATHUSIX, [TOCELUIAEMOCTD 3aHSITHIH, OLIEHKH 32
PaKTHYECKHEe padOThI, BLITOIHEHHE CAMOCTOSITE/ILHBIX 3a/1aHHUM.

9.1. bamabHo-peiiTHHIOBasI cHCTEMA  ONCHKH TEKYLIEro  KOHTPOJIs
YCHEBAEMOCTH H 3HAHHH M IIPOMEKYTOUHOMH ATTECTALHM CTY/ICHTOB

[Ipumenenune GaIbHO-PEHTHHIOBOH CHCTEMBI OLEHKH TEKYILEro KOHTPOJIs
YCIICBACMOCTH M 3HAHUH M HPOMCKYTOUHOH AaTTECTAlMM CTYJCHTOB B JIAHHOI
pabodeil IporpamMme JAUCHHIUIMHBL HE [IPELyCMOTPEHO.

9.2 Meroanveckne  peKOMEHJAUMH 10  POBEICHHIO npoueaypbl
OUCHHMBAHUSI 3HAHHWH, YMEHMHl M HABBLIKOB M (WJH) ONBITA JCHATEJLHOCTH,
XapaKTepH3YIWHUX ITanbl GOPMHPOBAHH KOMIIETCH M

Jrarnpl
(hopmupoBanus MeToanyeckue peKOMEHIAIHH 110 IIPOBE/ICHHUIO TIPOLE/LYPbl OICHUBAHHS
KOMIIETEHIIHH

Oran popmuposanus | [Iposepka KOHCHEKTOB JEKILMI, IPOBEpKa FOTOBHOCTH K [PAKTHYECKUM

3HAHUH 3AHATUSIM  (CeMMHapaM), TIIpOBepKa  BBIIOJIHEHHS  CAMOCTOSITE/BHOI
paloThL o

DTan 0CBOeHMs Opranusanus YCTHBIX ONPOCOB, OLECHKA AKTHBHOCTH B 00CYKICHUU

YMEHHI JIOKJIAJIOB Ha 3aHSITHSX.

Dran oBlla/IeHUsI [poBenenne  sammTel  pe3ynbTaTtoB  aHANTMTHYECCKHX  BBIKJIAIOK,

HaBBIKAMH MO/IC/IMPOBALNE YIIPABICHUYECKHX IIPOLECCOB MM TTPOGIEMHBIX CHTYaLHH. |
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Hpouenypa ouennBanus 3uanmii, yMeHHH M HaBBIKOB, XapaKTepU3yIoluXx
dTarnkl  (POPMHUPOBAHMS  KOMIIETEHUMH, NpeaycMaTpuBaeT TEKYIIMH  KOHTPOJIb
YCIEBAaeMOCTH  OOYYarOUMXCs, KOTOPBIH BKIIOYAET YCTHBIE OMNPOCHI, TECTH M
JIOKJIQJIBI 110 TeMaM JIMCLUILIHHEI.

OueHoyHble
Cpeacrea , S -

Tect «OTIHYHOY»: IPABUIIBIILIC OTBETHI JIAHbI HA HE Menee yem 85 % BOIIPOCOR.
«XO0powLo»: NPABHILHBIC OTBETH J1aHbI HA He MeHee Yem 75 % BOIIPOCOR.
«Y TOBJICTBOPUTENILHO Y. ITPABHIILHBIC OTBETHI JaHbl Ha He MeHee uem 60 Y%
BOIIPOCOB.
«Hey1oBJIeTBOPHTEILHO»: IPABUIILHBIE OTBETHI JaHbl Ha 59% 1 MeHee
BOTIPOCOR.

[xane! ortenuBanus™

YerHelii onpoc «OTIHYHO»: 00yYaIOIMIiCs YeTKO H SCHO, M0 CYIIECTBY JdeT OTBeT Ha
NOCTABJICHHBIH BOIIpOC.

«Xopomo»: 00y4aronMHCs IaeT OTBET Ha MOCTABICHHbI BOIIPOC 10 CYIIECTBY
H IIPABHJIBHO OTBEYACT HA YTOYHSIOIIHE BOIPOCHI.

«Y JIOBJICTBOPUTEILHO »: O0YHaIOIMIHCS He cpa3y Jall BepHbIi OTBET, HO CMOT
JlaTh €ro NPaBUJILHO TIPH IIOMOLIH OTBETOB HA HABOLSILKME BOIPOCHI.
«HeynosnerBopurebHO»: 00yyaronmitcs OTKA3bIBACTCA OTBEYATH HA
[TOCTABJICHHBIA BOMPOC, JIMOO OTBEYAET HA HErO HEBECPHO U IIPH
(GopMyIMPOBAHUH JIOTIOJIHHTENLHBIX (BCTIOMOraTe/IbHbIX) BOIIPOCOB.

Hoxmnan «OTIMYHO»: 00YUAIONIHIICS JIe1aeT HOKIA/l TOTHOCTHIO COOTBETCTBYIONMH
TpeOOBAHHUSM.

«XO0porIo»: 00yHaIOMHHCs Jie/IaeT JI0KIIa/] YaCTHUHO COOTBETCTBYIONHIA
TpebOBaHHUSAM.

«Y JIOBJIETBOPUTEIILHO»: 00YYAIOLIMIACS JIeNaeT JIOKIIA/] YaCTHIHO
COOTBETCTBYIONIMH TPEOOBAHMAM ¢ HE3HAUYMTEIbHBIMU OILIHOKAMHU.
«Heynosiersopurenbo»: o0yuatonmiics jaenaer J0K1an 60 YacTHUHO
COOTBETCTBYIOIIMHA TPEOOBAHHAM CO 3HAYMTEILHBLIMH OIIHOKAMH, THOO
NOJHOCTBIO HECOOTBETCTBYIONIHI TPeOOBAHUAM.

TpeGosanusa k noxiany onpeiesaoTes HHANBIIYATEHO HCXOS U3 TEMBbI

t MCCJIELOBAHMSI.

*OKOH‘IHTCJIbHaﬂ OlICHKAa (HO «aKaJ[EMHYCCKOH» [HKEJ'I(‘Z‘) IO HUTOraM TCKYIIETO KOHTPOJIs
YCICBAEMOCTH  OOYYAIOUIMXCS OLPEICAETCS B Pe3y/bTare OKPYIJICHHS B GOJBIIYIO CTOPOHY
CpC,IIHeﬁ OIIEHKH BCEX I0oKasaTeyeh OLCHMBAHUS KaK10Io OIEHOYHOTO CpejcTha. ﬂaHHaS{ OLICHKa
IO HUTOraM TEKYUIETO KOHTpPOJIA  YCIICBAeMOCTH oﬁyqaloumxcx YYHUTBLIBACTC BO  BpeMs
OPOMEIKYTOUHOU aTTeCTalluH 10 UTOTaM OCBOCHHS JTUCI{HITIUHBI.

[lo  wroram  ocsoemmsi Jucuuimnbl  «KOHUENIHKH  COBPEMEHHOIO
CCTCCTBO3ZHAHMSA»  IIPOBOJIMTCS  [POMEXKYTOYHAsh —aTTecTalus o0ydaloumxcs B
(opmesKk3amena M rpeinionaraetT yYCTHBIH OTBET CTyJACHTAa 0O OWJIeTaM Ha
TEOPETHYECKHE U NIPAKTHYECKHE BOIIPOCHI U3 T1I€PEUHS.

OK3aMeH  ABISETCA  3aKMIOYHTENBHBIM  DTAllOM  W3YYEHHS  JAMUCILMIUIMHBI
«KOHLENIMK COBPEMEHHOI0 eCTECTBOZHAHMSA» U UMEET 11EJIbIO IPOBEPUTH H OLIEHUTh
Y4eOHyI0 paboTy CTYy/ICHTOB, YPOBEHE I10JIy4eHHBIX MMM 3HAHUI, YMEHHE [PHUMEHSTh
MX K pEHICHMIO NpaKTHYeCKMX 3aj1a4, OBJIAJICHHE MPaKTHUECKMMHM HABLIKAMH B
obbeMe TpeGoBanui 00Pa30BATE/LHON [IPOIPAMMEI Ha HPOMEKYTOYHOM HTalle
bopmuposanus komrietenuii OK-1, OK-9.

OK3aMeH  NpoBOAMTCS B  oObeMe MaTepuana paGoucii  1porpammbl
JMCLUHUIUIMHBL, 110 OMJIeTaM B YCTHOH ¢GopMe B CIELHAIBHO HOAIOTOBICHHBIX
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y4eOHBIX Kiaccax. [lepeuens BOIPOCOB, BRIHOCHMBIX Ha 9K3aMeH, obcysx/1al0TCs Ha
3aCellaHMK Ka(e/pbl M yTBEPX/IAIOTCs 3aBe/yIOMHUM Kadeapbl. [IpenBapurensroe
O3HaKOMJICHME CTYJICHTOB C OwileTaMH 3alpeliaercs. JK3aMeHAIMOHHbIE OWJICTDI
cozleprKat ABa BOIIPOCa 110 TEOPETUIECKON YacTH JUCIMILIMHD.

B  wrore

I[TPOBCJICHHOI'O

JOK3aMeHa

CTYIACHTY

BBICTaABJIACTCH  OILICHKA.

9K38,M8H&T0p HeceTr JIMYHYIO OTBETCTBCHHOCTE 34 [IPaBHJIIBHOCTb BBICTABJICHHOH
OLICHKH H O(l)OpMJICIlHH DK3aMeHallMOHHOH BEJIOMOCTH U 3a4YCTHOH KHHUKKH.

9.3 TembI KypcoBbIX paGoT (1IPOEKTOB) 110 AMCUUILIHHE

KypcoBble paboTbl (IpoeKThI) y4eOHBIM [1JIAHOM He IPE/LyCMOTPEHBI.

9.4KoHTpoJibhble

BOHPOCHI JAJIH

HpOBeJACHHS

BXOAHOI'O KOHTPOJIsA

OCTATOYHBLIX 3HAHHH MO OﬁeCIle‘lHBﬂlOlHHM AHCIHHIVIMHAM

[IpumepHbIi nepevens KOHTPOIILHbIX BOIPOCOB JUIS IPOBEACHHS BXOIHOIO

KOHTPOJIS:

I. CTpoenue aTroMa: HyKIIOHbI H DJICKTPOHHBIE 000JI0UKH.
2. KopryckyJisipHO-BOJIHOBOH J1yaln3m IEKTPOHA B aTOME.
3. OCHOBHBIC IpeACTaBIeHNs KBAHTOBON MEXaHUKH.

4. BH)Ibl XUMHYECKOM CBS3H.

. IIpocTele 1 cilokibie BeulecTsa.
. Anntorponuyeckue Moau(GUKaIHH.

. Tpu napcTBa )KHBOTrO: rpuldbI pacTEHUs U KUBOTHLIE.
ABTOTPO(HBIE U reTepOTPOPGHBIC OPraHU3MBbL.

5

6

7. K1ci10THO-0CHOBHBIE CBOICTBA pacTBOPOB.
8

9.

1

0. CrpoeHue KIETKH: OCHOBHbIE OPIaHOMIbI U UX (YHKIHH.

9.5 Onucanne nokasare/eil H KPUTEPHEB OLCHUBAHUS KOMICTCHIMI HA
PA3JIHYHBIX 3TANAX UX (POPMHPOBAHUS, ONIUCAHHE IUIKAJ OUEHUBAHHUS

Kpurepuu onenusanus

[lokasareiy oneHuBanug

Onucadue mKajbl

- €CTECTBCHHO-HAYYHYIO

CaMOCTOSTEIBLILIX y“IE‘()H bIX

KOMIIETEHIIHH KOMIIETEHILIHI OLIEHUBAHHSI
CnocobHoCTh [Tocemenne  Jiexkuuonnbx | [llkana oneHuBaHus - ojHA W3
UCIIOIB30BATEL OCHOBBI [PAKTHYECKHX 3AHATHH, | CAMBIX B&XKHBIX COCTABISIOIINX
Qunocoekux 3HAHUT JUIS | CEeMHHAPOB y4eOHOro npoiecca.
(opMupoBaHUs Bejlenue koHcrekra JIeKui 5 OawioB - 3aciyKHBaer
MHPOBO33PEHYCCKOM Yuacrue B OOCYKJIEHHH | CTYJIEHT. o0HapYIKUBIIHH
nozuiuu (OK-1) TCOPETHYECKHX  BONPOCOB  Ha | BCECTOPOHHEE,

Buamo: [PaKTHYECKHX 3aHATHSIX. CUCTEMATHYECKOE H  11y0oKoe
- ob1me NpUHLIMILL, | Hannyue  ma  npakTHueckux | 3HaHue yueOHOro
CTPYKTYpY U | 3aHSTHSIX, 11a00PaTOPHLIX | IPOTPAMMHOTO marepuana,
3aKOHOMCPHOCTH Hay4dHoro | paborax TpeOYEMBIX | CaMOCTOSITEIILHO BbINO/THUBIIIHI
3HAHHSA  paccMaTpuBaeMOH | MaTepHalioB (vueOHas | Bce [IpeAyCMOTPEHHEIE
COBOKYITHOCTH JUTepaTypa. KOHCIIEKTbI U | IpOrpaMMoii 3ajaHus, riyboko
€CTECTBEHHO-HAYYHBIX 1poH.) YCBOMBIIHH OCHOBHYIO H
JIMCLIMIIINH; Hanuuue BBIIOJIHEHHBIX | JOIOJHHTENBHYIO  JIHTEparypy,

PCKOMEH/IOBAHHYIO
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Kpurtepun onennpaims
KOMITIETEHITHH

[loxaszarenu olleHUBaHuUs
KOMIIeTEeHIIHH

Onucanue HIKaJIb
OLICHUBAHHS

KapTHHY MHpa, T.€. HMETh
0011IHE IIpeaCcTaBlIeHNs,
cpopmMupoBaHHbIe B paMKax
Pa3/InYHBIX €CTECTBEHHBIX
Hayk (Hayk o npupoje) oo
O0BEKTHBHOH peabHOCTH.

3a1aHu i [io TCOPETHYCCKHM
BOIIPOCAM TCM

Vaiemo:

- HCIIOJBL30BaTh
[pe/IcTaBICHU
€CTECTBEHHBIX
opMupoBaHus
MHUPOBO33PEHYECKOH
O3HLHH;

- aHAJIM3UPOBATH
CTPYKTYPY H JIMHAMHUKY
HAyUYHOTO 3HAHHS,
COCTaBJISIOIETO
COZIEpKaHHE €CTCCTBCHHBIX
HayK.

o0mue

HayK s

[lpaBunboe n cBoeBpemennoe

BBIITOJTHEHHE [IPaKTHYCCKHX,
nabopaToOpHbIX yueOHBIX
3ajanui

CnocoOHOCTE 0DOCHBATL CBOIO
TOYKY 3pEeHMs. OHHUpasich Ha
M3YUYCHHBIN Marepuall,
[PAKTHYECKHE METO/IbI H
MOJIXO/IbI

Cocrasjienne KoHCNEKTa
Haimune IPaBUJILHO

BBIITOJIHCHHOMH
CamMoCTOATC/IBHOH  paboThl 110
MOJArOTOBKEC K J1adopaTOpHLIM

[IPOrpaMMOIii. AKTHBHO
paboTaBIIMi Ha NPAKTHYECKHX

3aHATUAX, pazOuparomuiics B
OCHOBHbLIX Hay4HbBIX
KOHLCNIMAX 10 JIMCHHILIHHE,
MPOSIBUBIITHH TBOPUYCCKHE
CIIOCOOHOCTH H Hay4HbIH
NOAX0J B IIOHUMaHWM W
H3JI0KEHUH yueOHOro
[IPpOrpaMMHOTO Marepualla,
OTBCT OTIHYACTCA TOYHOCTBIO
UCII0JIB30BAHHBIX TEPMHHOB,
Marepual H3Jj1aracrcs

110CJIE/10BATENILHO H JIOIMYHO.
4 Ganna - 3aCIyKMBACT CTY/IEHT,
00HapYKHUBIIHI JIOCTATOYHO
[OJIHOE 3HaHHE yuedHo-
[IPOrpaMMHOI0  MaTepuaia, He
JI011YCKAIOIIHA B OTBETE
CYHNIECTBEHHLIX  HETOYHOCTEH,
CaAMOCTOSATEILHO BBIIOJIHHBILWIA

3AHATHAM ] | BCe IPElYCMOTPEHHBIC
Braodems: Crenenb AKTHBHOCTH M | IpOrpaMMoi 3a/1aHusl,
- merojamMu  ob6oOmenus | addpexruBHocTH YHaCTHsi | YCBOHBILHH OCHOBHYIO
HAY4HOI'0 3HaHMS B | oOywalomerocst [0 Hroram | JMTepaTypy, pPeKOMCH/IOBAHHYIO
obacTH eCTECTBEHHBIX | KaK/10r0 IPaKTHYECKOro | IIPOrpamMMoi, AKTHBHO
HayK; 3aHSTHS naboparopHoro | paboTaBIIHi Ha NPAKTHYECKHX
- 00IHMMH 3aHATHSL. 3aHATHAX, NOKa3aBUIN
1PEJICTABJICHUSIMH Crenenp IFOTOBHOCTH | CHCTEMATHYECKUH xapakrep
€CTECTBEHHDBIX HAYK O oDyuaiollerocss K y4acTHIO B | 3HaHHi 1o JIMCLMIUIHHE,
CTPYKTYpeE U IPaKTHYECKOM 3aHATHH, | JOCTATOUHBIA U JIajbHeHIeH
3aKOHOMEPHOCTSAX 1a00paTOPHOM  3aHATHM, Kak | y4eObl, a Takike croco0HOCTh K
O0BEKTHBHOH PeallbHOCTH M | MHTEIUICKTYAILHON,  Tak W | MX CaMOCTOATCIILHOMY
(opMHpOBaTE Ha €e OCHOBE | MaTepHANLHO-TEXHUYECKOI. ITOTIOJIHEHHIO.
MHPOBO33PEHYECKYIO Crenenn IpaBHJIBHOCTH | 3 Oajula - 3acay KHBACT CTY/ICHT,
MO3HIIHIO. BLICTYILICHUH H orBeron | OOHApYIKUBLINIL 3HaHue
YCTHOI'O O1IPOCA, TECTHPOBaHUs | OCHOBHOIO yueOHo-
Yeneunoe IPOXOK/IEHHe | [IPOrPAMMHOI0  MaTepHana B
TeKylero Koutposisi. Jkzamen | 00béMe,  HEOOXOMMMOM  Juls
CniocodHoCTh llocemenne  JIGKIMOHHBIX W | AQJIbHCHLICH yueOb H
MCITOJIE30BATH [IPUEMbI NPAKTHYECKHX 3aHATHI, | TPEACTOSAIICH paboThI 1o
[IEPBOIl TOMOILH, METO/IbI CeMHHApOB npodeccHu, He OTIIHYaBIIUNCS
3AlIMTLI B YCIIOBHUSX Benenune xoncnexkra JIeKIHH AKTHBHOCTBIO Ha NPAKTHYCCKHX
Ype3BBIYAHHBIX CUTYAIHH Yyacrtue B obcyienuu | 3aHATHSIX, CaMOCTOSITC/ILHO
(OK-9) TCOPCTHYECKUX  BOIPOCOB  HA | BBIIOJIHHMBIIWMA OCHOBHBIC
3uame: [IPAKTHYECKHUX 3aHSITHAX. IPEJIYCMOTPEHHBIE MPOrpaMMOii
- €CTeCTBeHHO-HAayuHble | Hammuue  nma  npakTuyeckux | 3alaHus, YCBOMBIIHA OCHOBHYIO
OCHOBBI OKa3aHHS IEPOBOH | 3aHSTHIX. J1a00PATOPHBIX | JTMTEPATYPY, PEKOMECH/IOBAHHYIO
HNOMOIIH W 3amMThl B | padorax TpedyeMbIx | IIPOIPaMMOH, OJIHAKO
YCJIOBHSIX — YPE3BLIYAHHBIX | MAaTEPHAJIOB (yueOnas | JOIYCTHBIIHH HCKOTOpBIE
CHTYaLHH. JUTEpaTypa, KOHCIIEKThI W | HOI'PELIHOCTH [IpH X
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Kpurepun ouennganus

[Toxaszarenu OLIEHUBAHUSA

Onucanue niKasinl

KOMIETEHIH KOMIICTCHIIHH OLIEHUBAHUSI -
I]p()‘[.) BBIIOJIHCHHUUM MW B OTBETe Ha
Hanuuue BBIIOJIHCHHBIX | 9K3aMeHe, HO  00Jajaromuii
CaMOCTOSITEIIBHBIX YUYCOHBIX | HCOOXO/IMMBIMH 3HAHUSIMH I
3aaHMA  TI0  TCOPETHYECKHM | YCTPAHEHHUS [0l PYKOBOICTBOM
BOIIPOCAM TeM Iperojaparens  JOHYHIICHHBIX

Vymems. - ncrons3zosars llpaBunbHoe U ¢BOEBpeMeHHOE | MOTPEIIHOCTEH.
HAYYHbBIE 3HAHUS [ BBITIOJIHEHHE NpakTHYecKux, | 2 Oawia -  BeIcTaBisiercs
aHAJIN3A Pa3THYHBIX 1a00PaTOPHBIX YUEeOHBIX | CTYJCHTY, 0OHAPYKHBILIEMY
SIBJICHUH U (pakTOpoB 3a/laHuf npodesibl B 3HAHUAX MM
OKPYIKAOIIEH IIPUPOIL Cnocobnocth 06ocHBaTH CBOIO | OTCYTCTBHE JHAHUI 1o

PasIMYHOTO reHesa u
OLEHKH UX BIUSHHS B
obnacTu
npogeccHoHanLHOM
JEATEIBHOCTH.

TOYKY 3pEHMs, ONHpasCh Ha
H3YyYCHHBINA MarepHal,
[PAKTHYCCKUE MECTO/(bI "
110/1X0/1bl

CocTasiienne KoHcIekrTa
Hanuuue [PaBUIILHO
BBIITOJIHEHHOM
CaMOCTOATCIILHON  paboTel 110
MOJArOTOBKE K J1a00paToOpHbLIM

Braoems: - Hapbikamu
HUCITOJIL30BAHUS
€CTECTBEHHO-HAYUHBIX

BAHATHAM
Crenenn AKTHBHOCTH H
2 PeKTHBHOCTH yqacTus
o0yyaloerocss 1Mo Mroram

3HAYUTEJIBHON YAaCTH OCHOBHOI'O
Y4eOHO-IIPOrpaMMHOT0
Marepuana, He BbLITOJHUBIIEMY
CaMOCTOSTEIILHO
HPEJLyCMOTPEHHBIE [IPOrPAMMOH
OCHOBHBIC 3aJlaHusl,
JIOIYCTHBLIEMY
NPHHIMIHAILHBIE  OUIMOKH B
BBIMOJTHCHHH [1PE/1yCMOTPEHHBIX

NporpamMmMom 3aJIaHui, He
oTpaboTrasuiemMy OCHOBHBIE
IPaKTHYCCKHE 3aHsTHS,

AOMMYCTHBLICMY  CYIIICCTBEHHBIE

3HAHUH [IPH OKa3aHUH Kax/10r0 IIPAKTHYECKOr O | OIHOKH IPH OTBETE, U KOTOPbIIt
HEPBOH OMOUIN U 3aHsATHS naboparopHoro | He MOXKET [IPOJIOJIAKHTh
METOXAaMH 3allUThl B 3aHsaTHs. 06)/‘[6111'{6 HIIK  [PHCTYIIHTL K
YCIIOBHSAX Upe3BbIYaHBIX Crenenn FOTOBHOCTH | PO(ECCHOHABHOI

CUTYaIHi. 00Y4YaIOMEerocst K y4acTHIO B | ACHTEILHOCTH 0e3
NPaKTHYECKOM 3aHSATHH, | JOHOJIHUTENbHLIX 3aHATHA 110
1abOpaToOpHOM  3aHATHH, K4k | COOTBETCTBYIOIEH JMCHMIIIHHEE,
UHTCJUICKTYAJILHOH,  Tak W | a TaKKe BbLICTABIISETCS
MaTepHaIbHO-TEXHHYECKOH, CTYJICHTY, HC JaBlIEMY OTBET Ha
Crenenp [IPaBUIBHOCTH | JK3aMeHe (0TKa3 oOT oTBera,
BBICTYILUICHHH H OTBETOB | IPCACTABICHHBIH OTBET
YCTHOI'O OlIpOca, TECTHPOBAHMs | TIOJIHOCTLIO HE [0  CYLIECTBY
Yenemnoe [POXOMJICHHE | COUCPIKAIIHXCH B
TCKYIICIO KOHTPOJIA. DK3ameH OK3aMCHALHOHHOM 3addHHH

BOIIPOCOBRB). ]

9.6 Tunoebie KOHTPOJIbHBIE  3aaHUsl  JId  [IPOBECHHS  TeKYIIero

KOHTPOJISi H NPOMEKYTOYHOH ATTECTALHHU 110 HTOTAaM OCBOCHHS AHCUHILIHI b
9.6.1 Konrtpoabnbie 3alanust Ui nposeaeHus TEKYLIero KOHTPOJIs
yCIeBaeMoCTH

B 11.5.4. npuBesena remaTuka J10KJ1a/10B.

[IpriMepHbIi nepeyeHb BOIPOCOB JUIS YCTHBIX OIIPOCOB:

27



I. EcrecTBo3nanue kak coBOKYNHOCTb Hayk o mpupoyie. Lleiu u 3amaun
ceTecTBO3HaHM. OObeKT M Npe/MeT ecTecTBO3HAHMs. OpraHuyeckoe U
HEOPraHMYecKOC CCTECTBO3HAHNE, DMIIMPUYECKOE H TEOPETHYCCKOE eCTeCTBO3ZHAHME.

2. CrpyKTypa COBPEMEHHOIO eCTeCTBO3HANMS, Kilaccudukanus nayk s
ecrecTBo3HaHUHM. lIpukiiagnoe 3nauenue ecrecTBO3HAHMS.

3. B3anmocBs3b ecTecTBEHHO-HAYYHOI U 'YMaHUTapHOH KYJIbTYP.

4. Penurust kak crioco6 nosuanust. JIOruka peliMrunosHoro no3Hanus. 3nadeHue
PCIUTHH JUISE pa3BUTHS €CTECTBO3HAHMS,

5. MekyceTBo Kak pesyiibrar 06001IeH S OMbITa YMOIMOHAIBHO [IeHHOCTHDIX
OTHOIICHUH. AJlalITallMOHHbIe (YHKLMH HCKYCCTBA.

6. [IpeaAnochUIKH 1 IIPUYUHBI TIOSIBJICHHS Hayku. Hay4yHo-panmonanucruueckuii
crocod noszHanus. Jlornka Hay4HOro 1o3HaHus.

7. OCHOBHbBIE KaTeropyy HAY4YHOIo NO3HAHMS: (BaKT, IKCIIEPUMEHT, UJIes,
runoTesa, Teopust. Mx B3auMocBs3b B npoliecce Hay4HOro [O3HAHMUSL,

8. Ionsitue o napanurme. [puannbt cMenst napagnrm. CriocoGsl cMeHbl
[TapajiurM: peBOJIIOLIMOHHBIA U BOJIOIMOHHBIN, PazBurue ecrecTBo3Nanms Kak
IIPOLIECC CMEHBI 11aPaJIUTM.

9. lonsrne 06 obuieit u ecrecTBeHHO-HAYYHOH Kaprunax Mupa. Mx
B3aUMOCBsi3b. [Ipoiecc cmenn! kaprun Mupa.

[IpuMepHbIe BapHaHTLI TECTOB:

I. Kakoe kBaHTOBOE YMCJIO ONpPE/ICIISET SHEPIHIO HICKTPOHA B aTOME M pasmep
3JIEKTPOHHOI0 obOiaka:

a. rJaaBHoOE

0. opOuranbioe

B. MArHUTHOE

I. CIIMHOBOE

2. Kakoe W3 KBAaHTOBBIX 4YMCe] OTBEYAaeT 3a paclierliecHue DHEPreTHUECKOro
YPOBHs Ha [10yPOBHHU:

a. rilaBHoe

0. opburansHoe

B. MAarHUTHOE

I. CIIMHOBOE

3. Kakoe KBaHTOBOE YMCIIO 3a/aeT OPHMEHTALMIO OJIEKTPOHION0 06iaKa B
TIPOCTPAHCTBE:

a. rijaBHOE

0. opburasibHoe

B. MarHHTHOE

I. CIUHOBOE

4. Kaxoe uucnio KBanTyer BpallleHHe 3/1eKTPOHA BOKPYT COOCTBEHHONH OCH B
ABYX B3aMMHO MPOTHBOIIOJIOKHBIX HAIIPABJICHUSAX
a. rilaBHOe



0. opOuraabHOE
B. MArHUTHOE
I'. CITHHOBOE

5. 3anondenve opOHUTANEH JIEKTPOHAMU TPOHCXOIUT B MOpsJIKe YBEJIHYEHHS
CYMMBI I'NTABHOT'O M OPOUTAIbHOIO KBAHTOBBIX YUCEJ TAK IJIACHT:

a. npuHuun [laynu

0. npasuio XyHja

B. 1epBoe npasuiio Kiieykosckoro

I. Bropoe npasuiio KiieukoBckoro

6. Ilpy OIMHAKOBOM 3HAUYCHMH CYyMMbI IVIABHOTO M OPOUTANBHOIO KBAHTOBBIX
HYUCET SJICEKTPOHAMH 3allOJIHAETCH OpOUTAllb ¢ MEHBUIMM 3HA4YEHUEM [JIABHOI'O
KBaHTOBOI'O YMCJIA TaK IIACHT:

a. npunuun Iayiu

0. npaBwio XyHja

B. niepBoe npasuiio KiiedykoBckoro

I. BTOpoe Ipasuio KileukoBckoro

7. Y MHOTO2JEKTPOHHOIO aTOMa HE MOXET OBITh JBYX 5JeKTPOHOB C
O/IMHAKOBBLIMH 3HAYEHHUSIMH BCEX YETBIPEX KBAHTOBBIX YHCEJ - TAK IJIACUT:

a. npuHuMn [aynu

0. npaBwiio XyHja

B. 1iepBoe npasuiio KiieukoBckoro

r. Bropoe npasuiio KiieuxoBckoro

8. DJIeKTpOHBI B Npejiesax I[0JypOBHsA 3aHUMAIOT MAKCHMAIBHO BO3MOMKHOE
KOJIMYECTBO OpOHTAJICH, YTOOBI CyMMapHBI# MArHUTHBIA MOMEHT CITMH YJICKTPOHOB B
arome OblT MAKCUMAJICH, TAK [JIACHT:

a. npuHuun [laymnu

0. npasuiio XyHna

B. nepBoe npasuio KiieukoBekoro

I. Bropoe npasuio KiieukoBckoro

9. Haumenburas dactuua osieMeHTa, O00JQMaOUEs  ero  XMMUUYCCKUMMU
CBOMCTBAaMH, 7TO:

a. aToMm

0. MoJieKyJia

B. HOH

I. IIPOCTOE BEIIECTBO

10. Haumenbluass yactuua BeunlecTBa, o00Jajaionias ero  XUMHUYCCKUMHU
CBOMCTBAMH, DTO:

a. aToM

0. MoJieKya
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B. HOH
I IpOCTOEC BEIIECCTBO

Il. Bujx aToMOB ¢ OMMHAKOBBLIM [OJIOKUTENbHBIM 3apsA/loM  siapa Mo C
olnpeaeeHHbIM HaboOpOM CBOMCTB — 7TO:

a. aToM

0. MoJIeKyTa

B. HOH

I. IPOCTOE BEUIECTRO

12. AtoMel, 0GnanamonMe 0HHAKOBBIM 3apsiOM 51)1pa, HO Pa3jiMYHbIM YUCIOM
HEHTPOHOB, HA3LIBAIOTCH:

a. palMOAKTHUBHBIE JJICMEHTBI

0. H30TONBI

B. JUTOTPOIMYECKHE MOJIMPUKALIUH

I'. IPOCTBIC BElIeCcTBa

13. Bozayx — aro:

a. IPOCTOE BElECTBO

0. XUMHYECKOEe COe/IMHEHHE
B. CMECh I'a30B

I'. KUCI0PO/1

14. Atom uim rpynmna aToMoB, KOTOpble HeCyT Ha cebe IEKTPUYCCKUH 3apsiI,
3TO: a. JJICKTPOH

0. NpoTOH

B. HOH

I. HYKJIOH

I5. Makcumanbioe 4uciio 3JeKTpOHOB Ha SHEPreTHIEeCKOM YPOBHE PaBHo:
a. 2n

6. 21

B. 2n’

r. 2(21+1)

9.6.2 KonTpo/ibHbIe BONPOCHI IPOMEAKYTOYHOM ATTECTAUMH 10 HTOrAM
OCBOCHHS JHCUHILIHHBI

lIpumepHblii nepeyeHs BOMPOCOB K IK3AMEHY:

1. Ilens wu 3ajauuusydenus JaucUMIIMHB  «KoHIenmu COBPEMEHHOI0
€CTECTBO3HAHUSY.

2. EcrecrBeHHonayuHas M rymaHuTapHas KyIbTYPbl, HX creuuduka u
B3aUMOCBSI3b.

3. DOpPMBI €CTECTBEHHOHAYYHOI'O [T03HAHHS.

4. Onpejiesienye NCeBIOHAYKH H €¢ OTJIHYMTENbHbIE YepThl. Kakoii Bpe/ MOL'YT
HAHECTH I1CEB/IOHAYYHbIC TEeHACHIIUH?



5. AHTHYHBIE LIKOJIbI €CTECTBO3HAHHUS.

6. EcrecrBosnanne CpenHeBekorbs. OCHOBHBIC TEHIEHIIMM O3HAHMS,

7. EcrecrBo3HanKe d110XH BO3POXKIEHHS U Ie/IMOLEHTPHYECKAs CHUCTEMA MHpA.
Tpyner Konepnuxka.

8. 3akons! Keruepa.

9. Knacenueckoe ecrecrsosnanue. Hayumble Kaprunbl mupa Hay4HbIC
PEBOIIOLIHH.

10. Crpykrypa u cucTeMHast opraiuusalus MaTepHu

1. KoprtyckysspHast 1 KOHTHHYaJIbHAS KOHIEITIMS OlUCAHUS IIPUPO/IBI

12. TIpoctpanctso. Bpems. Coiicrsa 1 moHUManHe B COBPEMEHHOR HaykKe.

I3. Enuncrso npocrpancra 1 Bpemenu. O611as TCOPHS OTHOCHTEILHOCTH,

14. CrpykrypHble ypoBHM OpraHuzalumu MaTepud. Mukpo-, Makpo- H
MeramMHupbl.

I5. Domouus m crpykrypa Beesennoit, cospemenHble [IpeJICTaBJICHUS O
Bcenennoi.

16. HykioHHBIH ypoBeHb Opranmzanun MarepuH. Muxkpomup: sseMeHTapHbIe
YaCTHLIBI.

17. Ctpoenue aTOMHOrO sijpa.

18. SIBiieHne paIMOAKTHBHOCTH, HCTOPUS OTKPBLITHS H H3yYCHHUS.

19. Tpu THa pajmoakTHBHOTO H3J1y4eHUs, OCHOBHBIE XapaKTePUCTUKH.

20. Oneit Pesepdopna 110 u3yyennio crpoeHns atoMHOrO s(pa.

21. Heynpasnsiemble 1ernuple sjiepusie peakiu. [Ipuuuun aeiicTsus atoMioit
OOMOBL.

22. YnpasjsieMsle sijiepHble peakiuu. I IpuHIMIT JIeHCTBHIS aTOMHOIO peaxkropa.

23. TepMosiiepHble peakIMy KaKk HCTOYHHUK HEPIHH 3BE3/1.

24. HeynpapisieMbli sIepHBIA CHHTE3, NPHHIMI JICHCTBUS TEPMOSICPHOIO
(BOOPOJHOTO) OpYKHSI.

25. YnpasnsieMbli TePMOSICPHBINA CHHTE3, IEPCIEKTHBBI 10Ty eHHs YHEPIUH.

26. KopryCKyisipHO-BOJIHOBOI J{yalu3M 2JIEMEHTAPHBIX YaCTHIL.

27. Kpanrosbie 4yucna. PacnipejiesieHne 3J€KTPOHOB B MHOI'O3JICKTPOHHBIX
aToMax.

28. AITOpUTM OITUCAHUS CTPOEHHMS aTOMa XUMHYECKOTO SJIeMEHTA.

29. PazsuTue npecTaBIeHUs 0 KBAHTOBOM NPUPOJIE U3/TyUEHHUS.

30. CraTucTHYECKHE U TEPMOIMHAMHYECKHE CBOICTBA MAKPOCHCTEM.

31. HeoOpaTtumele u 0OpaTHMble XMMHUYECKHE PEaKIMM M MPUHIHI CMEIICHHE
XHMHYECKOTO PaBHOBECHS.

32. OcHOBHBIE 3aKOHBI TEPMOIUHAMHKH.

33. DJEMEHTBl y4eHHs O CKOPOCTH XHMHYECKOH PEeakIMH M XHUMHYCCKOM
pPaBHOBECHH.

34. OynjamenTanbible 3aKkoHbl HpioToHAa.

35. 3aKOHBI COXpaHEHHs.

36. [IpMHLIMIIBI CUMMETPHH.

37. DneKTpHYecKOoe U 3JIEKTPOMArHUTHOE TTOJIS.

38. DitekTprdecKuii 3apsil. XapakTepucTHKM 2JIeKTPUYECKOTO OIS,

39. IlpOBOAHUKH B 3JIEKTPHYECKOM 110J1€. DJIeKTPOCTaTHYeCKas 3alllUTa.
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40.  IlocrosHHBIA  snekTpuueckHil  TOK.  YCIOBUS  BOSHMKHOBCHUS
DJIEKTPUYECKOI0 TOKA.

41. MarnuTHoe 11oJie 1 €ro XxapakTepHCTHKH.

42. DnexrpoMarauTHbIe 110151, BiMsinue 21eKTpoMarniTHLIX Hojiel Ha 3JI0POBBE
yesIoBeKa.

43. DIIeKTpPOMAarHUTHBIE BOJIHBI. DJICKTPOMATrHUTHAS IIpHpoJia CBeTa.

44. JlefcTBHe DJIEKTPHYECKOIO TOKA HA  YeJIOBCKA. Hopmbl  Texuuku
0e30MacHOCTH.

45. Camoopranusanus B )KUBOH M HEKUBOI PUPOJIE(ITEMEHTBI CHHEPIeTUKH ).

46. bruonoruyeckuii ypoBeHb OpraHu3alum MaTepUH.

47. OCHOBHBIE THITOTE3BI O IPOUCXOKIICHHE KUHH,

48. llpouecc ¢orocunresa u PopMUpOBaHHs KHUCJIOPOJHON arMocdepsl Ha
3eMlIe.

49. OcHoBHBIE HTAIbI GHOJIOTHYCCKOH YBOJIOLHMH.

50. OxapakTepH30BaTh TPH LAPCTBA KUBBIX OPraHU3MOB: IpuOBbl, pacTeHusl,
’KUBOTHBIE,

51. IlpokapuoTel (Gakrepuu) U 2yKapHOTHYECKHE OpraHHU3Mbl.

52. OCHOBHBIE TallBl YBOJIIOLIUS YeJIOBEKa.

53. Kilmmatuueckue u3MeHeHUsl 1 OCHOBHbIE STallbl TPETUYHOI0 [1epHOJIA.

54. KiuMmartuueckue HM3MCHEHHS B UYeTBEPTHYHOM rnepuojie (aHTpororerne).
Biusnue na 6Guocdepy zemin.

55. Crpoenue xuBoit kietku. CpaBHUTBL PACTHTEIIBHYIO U JKHBOTHYIO KJICTKH.

56. Ctpoenue u QYHKIHH HYKIGHHOBBIX KUCIIOT,

57. Crpoenue u QyHKIMK O€IKOB. AMMHOKHUCIIOTDL.

58. ®uU3HOJIOTHYECKHE TTOTPEBHOCTH H JKU3HEOBECIIeUeHHE UeIOBEKA.

59. MUKpoOHoIOrHs n BHOTEXHOIOTHYECKas IPOMBIIILICHHOCTS.

60. [lonstre noocdepsr 1 pyia B.W. Bepuajckoro.

10 Meroanveckue pexomMenaauuu JUisi 00yqalOIMXCH 110 OCBOCHHIO
AHCUHILIHHBI

[lpu urenuu JieKuUMil peKOMEHJlyeTCs: 03HAKOMHTE CTYIEHTOB C ILIEJISIMH,
3a/1la4aMH U CTPYKTYPOH H3y4aeMOH JIHUCHMIUIMHBI, €6 MCCTOM B CHUCTEME HayK W
CBA3AMH C JIDYTHMH JIMCUMINIMHAMK; JlaTh KpaTKoe (II0 CYHIECTBY) M3JI0KEHHE
KOMIIJIEKCA OCHOBHBIX HAy4HBIX NOHSTHH, MMOJIX0JIOB, METO/I0B, MPUHIIMIIOB JaHHOM
AUCLHIUITAHbBL, PACKPBITL OCOOEHHO CJI0XKHBIE, aKTyalbHble BONPOCHI, CYILICCTBEHHbBIE
MOJIOKCHUA, OCBCTUTbL NQMCKYCCHOHHBIE IPOOIEMBI; OIIPEACIUTh [EPCHEKTHBHDIC
HallpaBJICHHUA HAy4HOI'0 3HaHWs B JIAaHHOM 00JIaCTH COLMAIBHO-YKOHOMHUYECKOH M
YIIPaBJI€HYECKOH NesATEeIbHOCTH.

Tembl npakTHyecKux 3aHsTHH (CEeMHUHAPOB) U [IPaKTHYECKUX 3a/laHui 3apanee
coobmarores  obydalommes  JUli  TOr0, YTOOBI OHH  HMEJH BO3MOKHOCTD
NOATOTOBHTLCA M NPOPAdOTaTh  COOTBETCTBYIOIIHE TCOPETHYECKHE BOIIPOCHI
AMCLMIIIMHBL, BONPOCHI JUlid OOCYK/ICHUS, PacCMOTPeTb U IIpOaHaIM3UPOBATE
[IPAKTHYCCKHE CHTyalMH, IpuUMepbl, IpoljemMbl H T.I. B  Hadajle Kaxioro
NPAKTHYECKOr0o 3aHATHA (MM 3aJlaiusi) [perojaBaTellb KpaTKO JIOBOJMT 10
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00yyalomuxcsi ero ueab W 3ajadd U obpaiiaer BHMMaHue O00YYalONIUXCS Ha
Hanboslee CJI0XKHBIE BOIPOCHI, OTHOCSILMECS K H3y4aeMoii Teme.

[Tocne nposenenus mo6oro Buaa 3ausThs CTy/JEHTaM BBIIAIOTCS 3a/[aHusd Ha
CaMOCTOATeNIbHYIO paboTy. BeljlaBaemble 3aaHUsl SBISIOTCS YACTBIO yueOHOIo
MaTepHasla, KOTOPbIH CTYICHTBI JI0JIKHbI OCBOUTD 33 BPEMSl M3YUCHHUS JIUCIHILTUHDI.

Camocrositensias paboTa BBIIOJIISCTCH CTyACHTaMH B pabouux TeTpajsx
(ubo B KOHCIIEKTE), NUOO HA OTACHBHBIX JIHCTAX dopmara A4 (1o ykasanuio
NpernojaBaTelis), KOTOpble HE peKe OJHOr0 pasa B JBE HEAeIM [IPOBEPSIOTCS
npenojasaresieM. PesynbTaroM npoBepkM  SBISICTCS BBICTABICHHE OAIOB 32
BBLITTOJTHEHHOE 3ajIaHue.

Ilpy wusydenun rtem JlaHHON JAMCHMIVIMHBL  0BYYAIOMMMCH  HEOBXOUMO:
O3HAKOMHTLCA € M3JIOKEHHBIM  TEOPETHYECKMM  MaTepHalloM; aKIEHTHPOBAThH
BHMMAHHUC  Ha  OCHOBHBIX HOHSATHSIX KakXIOH KOHKPETHOH TEMbl; MpoOiTH
TECTUPOBAHUE (BXOJAHOW M  TEeKYIUMH KOHTPOJIb), BBIIOJHWTL 3ajaHus Ha
CaMOCTOSATEIIbHYIO paboTy; ITOJAIOTOBUTLCS K CJlade DK3aMCHA.

Ipenoaasarenio caenyer:

- Konrponuposare noceuieHue 3austuii

- Becrn kypHanbl perucrpauun  1abopaTopHBIX paboT M IpaKTHYEeCKHX
3aHATHH

- IIpOBOAMTEL MPOMEIKYTOUHYIO M MTOTOBYIO ATTECTAIMIO CTYJIEHTOB

- lloBprars cBoIO KBaNUpUKANMIO, WU3yuas OINbIT npenojasanus KCE B
Apyrux BY3ax

- Bueapsats coBpemennbie 06paszoBaresibHblie TEXHOTOTHH

- [IpoBOJIUTE OTKPBITBIE JICKLUU

- CozelicTBOBaTH OOHOBIICHMIO J1AGOPATOPHOTO o0opy/loBaHUs

- PaspabareiBaTh M OGHOBIISITL METOJIMYECKHE YKA3aHUs MO U3YYCHHIO TEM
Kypca, BBIIOJIHEHHIO J1JabopaTOpHbIX paboT

- Cle/IuTh 32 HOBBIMH OTKPBITHAMHM M JHOCTHIKEHHSIMH M obcyx)1aTh UX Ha
3aHATUSAX.
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Pabouas nporpaMma  AMCUMIUIMHBI  COCTaBlIeHA B COOTBETCTEBUM  C
tpedosanusmu PI'OC BO 110 Hanpasiennio noarotosky 38.03.03 «YnpaslicHue
IIEPCOHATIOMY,

Ilporpamma pacemotpena u yTBepkieHa Ha 3aceiaHHu kadeapsl No 5
«Du3UKK U XUMUKY 16 guBaps 2018 r., poTokoJ Ne6.

Pazpaborunku:

K.0.H., JOLEHT %/4// Meanos /.M.

(vuenas cmenens, yuenoe ssanue, ghamunus u UHNYUATB! paquaﬁ/{fmnu\'nc%)

3asenyronmit kadepoit No 5 «DusuKy 1 XUMH»:

JL.G.-M.H., podheccop ( > ,7/7/775{ ApbyzoB B.U.

yHendas cmenelis, yuenoe ssanue, davunus u unuyuaie ‘bvkosodumens OO B0
: { 4

[Iporpamma cornacosana:

PyxoBoaurens OITOIT BO:

K.3.H., JIOLEHT %ﬁ%&/’ MBanosa M.O.

” g
(ywenas cmenens, yuenoe seanue, anunus w unnyuans pyrosodimers ONON BO)

IIporpamma pacemorpena u oo6pena Ha 3aceanmny YuebHo-MeToueckoro
cosera YHusepcurera 14 despais 2018 r., portokos Ne 5.
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