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Beenenue
PaGouas mporpamma mo kypcy «®DU3HKO-XMMHUYECKHE OCHOBBI (DYHKIIMOHHPOBAHUS
Ouocucrem» pa3zpaboTaHa Ha OCHOBe (heAepaJbHOr0 TOCYJAapPCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa BhICIIEro 0O0pa3oBaHUS MO MOATOTOBKE KaJApOB BhICIICH KBaTU(pUKALUU (aCIUPAHTYpPa)
HanpaBiaeHuss noaroroskn 06.06.01- buomornueckue Hayku, Dacnopra CIEHUAIbHOCTH,
MPOrpaMMbI-MUHUMYMa KaHIAUAATCKOrO 3k3aMmeHa 1o crnenuanbHoctu 03.01.05 — dusuonorus u
OMoXuMUs pacTeHUN U y4eOHOro IjiaHa MOATrOTOBKH aCIIUPAHTOB.

1. IlepeyeHb MIaHHPYEeMbIX Pe3y/abTATOB 00y4eHUsI N0 AUCHUIIUHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM NPOrPaMMbl
(komMneTeHUM o0yuaruierocsi, popmupyembie B pe3yjibTaTe 0CBOCHHS JUCUMILIUHBI)

«DPU3NKO-XUMUYECKUE  OCHOBBI (YHKIIMOHUPOBAaHHSA OHWOCHCTEM» KaK HalpaBliCHHE
HAyYHO-TEXHUYECKOro MpOrpecca, ONUpaeTcss Ha MEXIUCHUIUIMHAPHBIE 3HAHUS — OMOJIIOTHYECcKe
(bu3uka, Ouoxumusi, Omodu3nka, (GU3MOIOTUS KIETOK PACTCHUH M JKUBOTHBIX, MOJICKYJspHAs
Ouosnorus u Ap.); XUMHYECKUE (XUMHUYECKash TeXHoJorus, (pusmdeckas (Ouodpusnyeckas) Xumus,
OpraHuyecKasl XUMHus, OMOOpraHNYecKasi XMMHs, KOMIIBIOTEpHasi 1 KOMOMHATOpHAs XUMUSA U 1p.);
OcHOBHbIE 00JaCTH MPUMEHEHHsI COBPEMEHHON (U3MOJIOTUU U OMOXUMHUHU PAacTEHUIl U OCHOBHBIE
€€ acIeKThl CeNTbCKOX03SIMCTBEHHBIE, OMOIOTHUYECKUE, arPOOHOTIOrHUECKUE, TEXHOIOTHUECKUE).

Henabr0 TUCHUIUIMH SIBJISIETCS OCBOEHHE AaCHUMpPAHTAMU COBPEMEHHBIX IPEICTAaBJICHUU O
(GU3NKO-XUMUYECKUX OCHOBA (DYHKIIMOHUPOBAHUS OHOCHCTEM.

K 3apauam oTHocHTCS:

-- OCBOUTh (U3NYECKUE M XUMHUYECKHE NPUHIUIBI, JIeXKAIe B OCHOBE 00pa3oBaHUS U
(GYHKIMOHUPOBAHUS OMOCUCTEM PA3TIMUYHOTO YPOBHS OpraHU3allNH;

- U3Y4UTh IPOCTPAHCTBEHHYIO OPraHHU3AINI0 OUOMOIMMEPOB;

[To3HaKOMUTBCS C JWHAMUYECKUMHU CBOWCTBMHA OENKOB; AJIEKTPOHHBIMU CBOMCTBAMU
OMONOIMMEPOB;

- U3y4uTh (UBHKO-XMMHUYECKHE OCHOBBI IPOIECCOB OHMOCHMHTEe3a Oelika; COBpPEMEHHbIE
MPEACTABIICHUS O I'CHE;

- H3YyYUTh MEXaHU3MBl MEpeHoca U TpaHCPOpPMAIMM HHEPrUU B OHOCTPYKTypax;
MaTEMaTUYECKUE MOJENN  OCHOBHBIX KU3HEHHBIX IIPOIECCOB;

- U3Y4YUTh MEXaHU3Mbl MEXKJIETOYHON CUTHAIU3aLUY;

- U3y4YUTh MEXaHHU3Mbl CUTHAJIBHONH TpPaHCAYKIIMH B KJIETKAX;

- 03HAaKOMHTHCSI C MEXaHU3MaMH KJIETOUYHOM rudenu.

WznoxxeHHBIE B Kypce MaTepuan SBJSIETCS TeopeThueckoil 0a3oif ans  aHanmsa
OMOJIOTMYECKUX SIBICHUH Ha pa3HbIX YPOBHSAX OpPraHM3allMM IMPU BBIICHEHUM 3JIEMEHTapHBIX
MOJIEKYJIIPHBIX B3aUMOJEHCTBUN U IMyTeH peryisiuu OMoJIOrHYeCKUX MPOLECCOB.

2 Pe3yabTaTaMu 0CBOEHUS JUCHUTIMHBI ««DU3UKO-XHMHYECKHEe OCHOBBI
(GYHKIMOHMPOBAHUS GHOCUCTEM T0JKHBI OBITH CJeyI0IIHe dTanbl popMupoBaHus y
o0y4aromerocsi cje yOIHuX KOMIeTeHIUii:

2.1. O6menpogeccuoHaTbHbIE KOMIIETEHIIUN:
CIMOCOOHOCTH CAMOCTOSITEJIBHO OCYHIECTBJIATh HAYYHO-HCCJIe10BATEIbCKYIO 1eSITeJIbHOCTh B
COOTBETCTBYIOLIEH MPO(ecCHOHATIBLHOM 00J1aCTH € HCI0JIb30BAHMEM COBPEMEHHbIX METO/10B
UcciIeJ0OBaHNUs U MHPOPMAIHOHHO-KOMMYHUKAIIMOHHBIX TexHoJormii (OTTK-1)

2.2. lIpodeccnonanbHbIe KOMIIETEHIMH:
CriocoOHOCTh  OOBSACHATH MPOILIECCHI, JIeKAIlMe B OCHOBE OTBETHBIX peakiuil
pacTUTEILHOIO0 OpraHu3Ma Ha OuoTHyeckue u abuornyeckue (HakTopbl Cpeabl, IPOBOAUTH aHAINU3
(GYHKIIMOHATBHOTO COCTOSIHHSI PACTECHHI HAa OCHOBE COBPEMEHHBIX MeTo10B uccienoBanus (ITK-2)



3Harb:

- aCMEKThl CTPYKTYPHOH OpraHu3anuu U (pU3N4ecKue MPUHIUIBl (GYHKIHOHUPOBAHUS
ouocucTeM.

- OTJIMYMS ¥ B3aUMOOTHOILIEHHE MEXAY OUMOJOrHYeCKUMHU U (PU3MUECKUMH acleKTaMu
KU3HEAESTEIbHOCTH;

- TEPMOJMHAMHYECKH € OCHOBBI KU3HEAEATEIbHOCTH;

- (hu3MuecKrue OCHOBHI CTPOCHUS U (PYHKIIMOHHPOBAHUS OMOCHCTEM HA MOJEKYIISIPHOM U
KJIETOUHOM YpPOBHE;

- ANEKTPOPU3NOIOTHUECKUE OCHOBBI (PYHKIIMOHUPOBAHUS )KUBBIX CHCTEM;

- O0cCOOCHHOCTEW opraHu3anud M  (u3MyUecKHue acheKThl (QYHKIHMOHHUPOBAHUS
OMOJIOTMYECKUX CUCTEM Ha YPOBHE OPTaHOB;

- BHYTPUCHCTEMHBIE MEXaHNU3MbI B3aUMOICICTBUS, PEryJIALUU U MepeJau SHEPruu Ha
Pa3HBIX YPOBHSIX OpraHU3AINH OMOMATEPUU;

- BIUSTHUE PA3NIMYHBIX (PU3HUECKUX (PaKTOPOB HA OMOCHCTEMBI;

- OCHOBHBIE IIPUHIIUIIBI U METO/IbI ONO(U3NYECKUX U3MEPEHUIL;

Ymers:

- IPUMEHSTH (PU3NUECKHe METOIbl UCCIIEJOBAaHUS K U3YUEHHUIO OMOJIOTHYECKUX CUCTEM;

- 00OCHOBBIBAaTh OMOJIOTMYECKUN M (PU3MUECKHI CMBICT MPOUCXOIALINX B IKUBOU
CHCTEME IIPOLIECCOB U ABJIEHUI C NCIOJb30BAHUEM (PU3UKO-MAaTEMAaTUUECKOTO alapara;

- OpUEHTHPOBATHCS B KOMIUIEKCE OMOPU3MUECKHX JaHHBIX 00 OO0BeKTe U
AHAJIM3UPOBATH MTOJIYYEHHYIO B XO/1€ dKCIIEpUMEHTa HH(OPMALIUIO.

Baagern:

- HaBBIKaMU PabOTHI CO CIEUAIBHON JIUTEPATYpPOH;

- IpuéMaMHu paboTHI C anmapaTypoi Il MPOBeAeHUST OMOPU3NUSCKUX U CCIICIOBAHMIA;

- METoJlaMu MpoBeAeHUs OMO(pU3NYECKUX MCCIEOBAaHUN C Y4ETOM OCOOEHHOCTEH
00bEKTa UCCIICIOBAHMS,

- METOJIaMH aHaJIn3a U 00pabOTKHU IKCIEPUMEHTATbHBIX JaHHBIX.

2. MecTO IUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpamMMBbl.

HuctummuHa  «DU3HKO-XMMHYECKHE OCHOBBI  (DYHKIIMOHUPOBAHUS  OHOCHCTEM)
oTHOcUTCA K bioky 2 BapuaTUBHOM 4acTH 00pa30BaTEIbHOU MPOrPaMMBI.

JucuunnuHa omnupaeTcs Ha KOMIUIEKC pe3yJbTaTOB OCBOCHHUS 00ydaronmMMucs
OCHOBHOW  00pa3zoBaTeNbHON TporpaMmbl — Mpenplaymiero (cpegHero - oOmero Wi
npodeccuoHansHOro) ypoBHs oOpa3oBanmsi. C 1ETbI0 OCBOCHHS YYEOHOW IUCHUTIIMHBI 10O
BbIOOpDY acnupaHTa «DU3BMKO-XMMHUYECKHE OCHOBBI  (DYHKIIMOHHUPOBAHUS  OHOCHCTEM)
HEOOXOAMMBI 3HaHMS 10 Ouopuszuke, OMOXMMMM,0PraHUYECKOW M OpPraHUYECKOW XHMHH,
MOJIEKYJIApHON OMOI0rHH, OMOMH(POPMATHKE.

3. O0beM AUCHUIVIMHBI B 3a4€THBIX €IMHHULAX € YKAa3aHMEM KOJIMYeCTBa aKaJleMHYeCKHX
4YacoB, BbIIEJEHHBIX HAa KOHTAKTHYI0 padoTy (BO B3aMMOJAeiicTBHH C IpenojaBaTesieM)
oO0yyaomuxcs (Mo BUAaAM y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbHYIO PadoTy 00y4aromuxcsi.

Tabnuma 1 O61ast Tpy10€MKOCTh JUCITUTIIIMHBI 4 3a4ETHBIX SAMHUIIL.

Buabl yueOHoii HArpy3KH Bcero yacosn
KonTakTHbI€ 3aHATUS (BCETO), B TOM YHUCIIE: 44

Jlexuuu 12

U3 HUX:

aKTUBHBIE (HOPMBI 00yUIEHUS 4
JIabopaTtopHbie padoTsl (JIP) 32

U3 HUX:

aKTUBHBIE (HOPMBI 00yUEHUS 12
CamocrosiTenbHas padoTa 64




KCP 36
Bu mpoMeKyTOUHO# aTTeCTaliu SK3aMEH
OO1ast Tpy10eMKOCTb, Yac/3ad. e 144/ 4

4. Conepxanve IMCUMILIMHBI (MO1YJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jaeiam) ¢

YKa3aHUEM OTBECICHHOI'0 HA HUX KOJHUYECTBA AaKAJCMHUICCKUX U BU/10B y‘-[eﬁﬂblx 3aHATHHA.

4.1 Conepxanue MoayJieil 1 pa3aeioB JUCHUIIMHBI

Taboauna 2 Coaepxanue MoayJieid U pa3aesaoB JUCHHUILIAHbBI

Monyib I «buodusnyeckue nporeccel B bnocucremax» (OIMK-1, ITK-2)

Lenb: ¢opMHpoBaHHE HABBIKOB CaMOCTOSITEIbHOM HAYYHO-MCCIIEOBATEIBCKON IEATEIHLHOCTH B
obmactu Ouodu3NKH, YriayOJeHHOE H3yYeHHE TEOPETUYECKUX U METOJOJIOTUYECKHUX OCHOB

onoduzuKu

Ne HaumenoBanue pazaena | ComepikaHue pazzaena

n/n JUCLUUIUIMHBIL,  BXojsmero B | KontaktHas pabora CPC
JIAHHBIA MOJTYJIb.

1. Paznensr OMopU3UKN — | buodusnueckne  meronsl | TeopeTuueckuii  0030p
Ouopu3nuKa CIOXKHBIX CHCTEM, | UCCIEJOBAHMUS - | PU3UKO-XUMUYECKHIX
onopusuka KJIETKH, | COEKTPaJIbHBIE, METO0B
MoJIeKyJsipHas Ouodusuka. IEKTPUIECKHE, UCCIICIIOBAHHUS

pasvon30TONHBIE, (U3UKO-

CBOOOTHOPATUKAIEHOTO

3HayeHne ~ OMOMMBUKH IS | XHMHUYECKHE, romMeocrasa.

MEIUIIUHBI, CEJIbCKOTO | MUKPOXUMHUYECKHE. Nzyuenue

XO351CTBA, skonoruy, | [Ipocreiimme JIUTEPATYPHBIX

KOCMHYECKHX HCCIIE0OBAaHUH. KMHETHYECKHe MOJIENN | HCTOYHUKOB 110 TEME
OMOJIOrMYECKUX TPOIIECCOB

2. TepmonuHaMuyeckue  OCHOBBI | BimsHue temmepatypsl Ha | OObsCHEHHE MeXaHH3Ma

MIPOIIECCOB JKU3HEACATENILHOCTH. | aKTUBHOCTh KaTtanassl | TpaHCchOpPMAIlUU SHEPTUU

3aKOHBI TEPMOJIUHAMHUKH. pacTeHuil. Pacuér | B KIIeTKax, HCXOOsS W
rapameTpoB ypaBHEHUS | BTOPOTO Hayasa
MHUXadJIMCAMEHTEH U | TEPMOJUHAMHUKHU
oIpenesieHre TUna | (COmpsKeHHbIE
WHTUOMPOBAHUS MIPOIECCHI).

3. buoduszuka KJeTouHbIX | KieTounsie MeMOpaHsbl, | O0mas yiabTpacTpyKTypa

MPOIIECCOB CTPYKTYpa, cBoiicTBa. | kinerku. CTpoeHue U
Tpancnopt BemiectB uepe3 | GyHKUIUU
MeMOpaHBbI U3YYUTDH | OMOJIOTMYECKUX
(yHKIMOHAIbHbBIE MeMOpaH.
0CcO0EHHOCTUMEMOpaH [Tponumaemocth
KUBBIX  KJICTOK SIBJICHHE | KJIECTOYHBIX MeMOpaH.
J1a3MOJIN3a u | Tpancmopr BEII[ECTB
Jeraa3Moin3a B KIETKax | uepe3 MeMOpaHsbl.

pa3IM4HBIX PACTEHMII.

KomndaecTBo gacoB MOAYyJid

18

36

Momyib I «®u3uko-xuMuyYeckue 0CHOBBI PyHKIMOHUpoBanus ouocucrem» (OIIK-1, [TK-2)
Llenb: OcBOEHHE acMMpaHTAMU COBPEMEHHBIX MPEACTaBICHUN O (PU3UKO-XMMHYECKUX OCHOBAX
(bYHKIIMOHUPOBAHUS OMOCUCTEM.

1.

’ OcobenHocTH

CpaBHeHHE CTpOCHHS H ‘ IIpoctpancTBEHHAs

6




MIPOCTPAHCTBEHHOU AMUHOKHCIIOTHOTO COCTaBa | OpraHU3anus
OpraHu3aINK 6elIKOoB. | PA3IMUHBIX OcKOB c | OuomoIMMeEpoB.
OCOBCHHOCTH MTOMOTIIBIO [IBETHBIX | MakpoMoIeKyia KaK
IPOCTpaHCTEeHHO peaxiuii. OcaxneHue | oOCHOBa
O€JIKOB OpraHu3aluu
OpraHH3aIiH HYKJICHHOBBIX GHOCTPYKTYD.
KHUCJOT. Junamuueckue TIpOCTPaHCTBEHHAS
CBOWCTBA OMOITOJIMMEPOB. KOH(HUTypanus
OMOIIOTMMEPOB.
Cratuctuyeckuit
XapakTep KOH(OpMaIUH
OMOIIOIMMEPOB.
2. Mexanusmbl penapanuu JJHK. | OcBoenue MeTo0B | Pennmkanus JHK.
Mexanusmsl pernukanuu JHK. | BEIICICHUA JJHK u PHK OcHOBHBIE (hepMeHTHI
Cuntes u nporeccunr PHK. pennmkanuy. Penmkanus
y MPOKapPHUOT.
3. Mexanusmbl  rubenu  kieTok. | M3ydeHue ABJICHUS | SIBneHMe amonrto3a U
Anonro3. Hekpos. Aytodarus. | amonTo3a B KOJCONTHJIIX | HEKPO3a Yy IKUBOTHBIXH
37IAKOBBIX KYJIbTYP pacteHd.  MexaHU3MBI
arnomnTo3a. Ponb
TEJIOMEPOB u
TEJIOMEPa3hl.
KonudecTBo yacoB Moty st 18 36
KoimuyecTtBo 4acoB monyJie | 36 72
JTUCIUTLITHBI
4.2. Pazjnenbl AMCHUIIMH ¥ BUAbI 3aHATUHI
Tabnuma 3 Paznensl TUCHUIUIMH U BUIBI 3aHITUN
Pazpen aqucumnianHel, BXoasmiero | Jleki. 113 JI3 CPC Bcero
B JIAaHHBIN MOJTYJIb qJacoB
Monyib | «buodusnueckue mporeccsl B ornocucremax» (OITK-1, ITK-2)
Mogyns | | Paznenst o6uoduznku -2 - 4 12 18
Ono(du3MKa CIOXKHBIX CHCTEM,
onoduzmnka KJICTKH,
MOJIEKYJIIpHast OMO(pHU3HKa.
TepmoauHamMudecKue OCHOBEI | 2 - 4 12 18
MPOIECCOB  JKU3HEEATECITHHOCTH.
3aKOHBI TEPMOJTUHAMUKH.
buoduszuka KJICTOYHBIX | 2 - 4 12 18
MIPOIIECCOB
KosmmuectBo yacos 6 - 12 12 54
«DU3UKO-XMMUYECKIE OCHOBBI (yHKIIMOHUpOoBaHus Ouocuctem» (OIIK-1, ITK-2)
Mogyns II | OcoGeHHOCTH TPOCTPAHCTBEHHOM | 2 - 2 12 17
OpraHu3aIuu OEJIKOB.
Oco0eHHOCTH TPOCTPaHCTBEHH O
OpraHH3aIiH HYKJIEHHOBBIX
KUCIOT. J/IuHaMU4YecKue CBOMCTBA
OHMOITOIMMEPOB.
Mexaau3mbl  penapanun  JIHK. | 2 - 4 12 19
Mexanusmbl permukanun  JIHK.




Cunre3 u npoueccudr PHK.
MexaHu3mbl  THOENH  KIETOK. | 2 - 6 12 18
Anonto3. Hekpo3. Aytodarus.
KCP 36
KonunuectBo yacos 6 - 12 36 54
KonmuecTBo 4acoB U CIHUNIINHEL 12 - 24 72 108
4.3. TemaTu4yecKuii IJIaH JeKIUHA
Tabmuna 4 TemMaTHueCcKUi IUIAH JEKITUI
Pasznen ITUCHHILIMHEI, | Tema nexknuu TpyrnoeMKoCTh
BXOJISIIITAHN B JaHHBIA (gac.)
MOJTYJIb
«buoduznueckue npoueccel B bunocucremax» (OIK-1, ITK-2)
Mogayne 1 | Pazgenst  Ouo¢pumsuxku  — | [Ipenmer u 3agmaun Ouodusuku. | 1
onodusuka CIOXHBIX | buonornyeckue wu  (uzmveckue
cucteM, onodusnka KIETKH, | MPOIECChl U 3aKOHOMEPHOCTH B
MoJieKysgpHas Ouopusnka. | KUBBIX  cucTeMax.  Mcropus
pa3BUTHS OTEYECTBEHHOU
onou3uKm.
Merononornyeckue Bompocs! | 1
O61O0(pU3UKH. CoBpemeHHbIE
HampaBjieHUss B Ouodusuke.
[Ipuknannoe 3HAYCHUE
onoduzukm
TepMoanHamMuueckue Knaccuukanus 1
OCHOBBI MPOLIECCOB | TEPMOJNHAMHYECKHUX CHCTEM.
JKU3HEAEATEIBHOCTH. IlepBbli ¥  BTOpPOM  3aKOHBI
3aKOHBI TEPMOTMHAMHUKH. TEPMOJIMHAMHKHU B OMOJIOTHH.
Pacuersr SHepreTuyeckux | 1
ahdexToB peaxuuii B
OMOIOrMYeCKUX CHCTEeMax.
XapakTepuctuueckue (GyHKIUU H
WX UCHOJb30BAHUE B aHAJHU3e
OMOJIOTUYECKUX MPOIIECCOB.
buoduszuka kyeTouHbIX | CTpykTypa U (QyHKUHOHHpoBaHuE | 1
IIPOLIECCOB OMOJIOrMYecKuX MeMOpaH.
MeMOpaHna Kak YHHBEpCAJbHBIN
KOMITOHEHT OMOJIOrMYECKUX
CHCTEM.




buodusuka ¢orobuomornueckux

IIPOLIECCOB. buoduzuka
¢doTocuHTE3A. CtpykTypHas
OpraHu3anus u
(YyHKIIMOHUPOBAHUE

(hOTOCHHTETUYECKUX MeMOpaH.
JlBa THIa MUTMEHTHBIX CHCTEM WU
IBE CBETOBBIC peaKIuy.
Opranuzanus u
(YHKIIMOHUPOBAaHUE

(OTOpEaKIIMOHHBIX IIEHTPOB.

«DH3UKO-XMMHUYECKUE OCHOBBI (pyHKIIMOHUpOoBaHus onocuctem» (OIIK-1, ITK-2)

Mopyns 1

OcobeHHOCTH
MPOCTPAHCTBEHHON
opraHu3aiuu OCIKOB.
OcobenHocTn
MPOCTPAHCTBEHHOM
OpraHu3alii HYKJIEHUHOBBIX
JlnHaMH4YecKue

CBOMCTBA OMOMOJIMMEPOB.

KHCIIOT.

OcCo0OeHHOCTH TMPOCTPaHCTBEHHOMN
OpraHu3aluu OenKoB u
HYKJIEHHOBBIX KUCJIOT.
KommuecrBennas CTPYKTYypHas
Teopus Oenka. Jlunamuueckue
CBOMCTBA IJI00YJISIPHBIX OEIIKOB.
CTpyKTypHBIE M DHEpreTHYEcKue
(bakTopsl, OIpeNeTIONIe
JTUHAMHUYECKYIO TIOJBUKHOCTD
OEJIKOB.

1

MexaHU3MBbI
JIHK.
pennukanuu JIHK. Cunres

pernapanuu
MexaHn3Mbl

u nponeccunr PHK.

MexaHu3MBI
penapanuu:
HYKJICOTUOB
OCHOBAaHHI.
MPOIECCHI

3KCIU3UOHHOMN
JKCLUM3HUU

WIM  DKCUHU3UH
PexomMOuHaIIMOHHEIE

JIHK: CTaaUM:
AJIOHTalluu u
TEpPMUHALUH. Tpanckpuniusi.
IIpoueccunr HyKJI€a3aMu u
MO DUIUPYIO MU

dbepmeHTamMu
TPaHCKPUIITOB
pPHK

Permnukarus
WHHIAALINH,

MEPBUYHBIX
resoB TPHK wu

MexaHu3MbI THOEN KIIETOK.
Aronros. Hexkpos.
Aytodarus

Bunanr KJIETOYHOU rudenu.
Anonrto3.Hekpos wu ayrodarus.
Pone  Tenomep B crapeHHH
opraHusMa. JluHamMuka U3MEHEHUS
KJIETOYHOU AU} PEepeHIupOBKH B

PAKOBLIX KJICTKAX.

Pons B peryminum anomnrosa
TOPMOHOB, U TOKHHUHOB u
ocobeHHOoCTel reHoma.
Ocnabnenue WM yCTpaHEHHUE
TOPMOHAJBHBIX ~ BIMSHUH  Ha
KJICTKH- MUIICHU KaK WHIYKIUS
arnonTo3a.MapKepbl anorTo3a.

HUroro:

BT.4. B AKTUBHOU opme

12
4




4.4, JlabopaTOpHBIii IPAKTUKYM
Tabnuma 5 TemaTuueckuil miiaH J1aOOPaTOPHBIX 3aHATHHA

Paznen  nucuunimssl, | Tema 1a00paTOpHOro 3aHATUS TpynoeMkocTb
BXOSIIIMHA B JTaHHBIA (gac.)
MOJ1yJIb

«buogusudeckue nporeccel B buocucremax» (OIIK-1, [TK-2)

Monyns | Pazgensr 6modusuku — | buopusznueckue Meroasl uccienoBanus | 4

I Ouopu3nka  CIOXKHBIX | -  CIEKTpajbHbIE,  AJIEKTPUUYECKHE,
CUCTEM, O6uo¢u3uKka | paguoOU30TOIHbBIC, PHU3NKO-XUMUUYECKHE,
KJIIETKH, MOJIEKYJISApHAs | MUKPOXUMHUYECKHUE. [Ipocreitmme
onodusmnka. KAHETHYECKUE MOIEIN OHOIOTHUECKU

IIPOLIECCOB.

TepmonnHaMuueckue BrnusiHue TemmnepaTtypel Ha aKTUBHOCTh
OCHOBBI IIPOLIECCOB | KaTala3bl pacTeHui. Pacuér | 4
KU3ZHEEATEIbHOCTH. rapamMeTpoB ypaBHEHUS
3aKOHBI MHUXadJIMCAMEHTEH U ONpe/leJICHUE TUIla
TEPMOJIMHAMUKHU. WHTUOUPOBAHUS
buodpusuka knerounsix | Knmerounsie MeMOpaHbl, CTpPYyKTypa, | 4

HPOI[ECCOB

cpoiictBa. TpaHcmopr BeliecTB uepes
MeMOpaHbl U3Y4YUTh (YHKLHOHAJIbHbIE
0COOEHHOCTH MEMOpaH >KMBBIX KJIETOK

SIBneHue mIa3MonM3a M ACINIa3MONH3A
B KJIIETKaX pa3JIM4YHBbIX PACTCHUM.

Du3MKO-XMMHYECKHE OCHOBBI pyHKIIMOHUpOBaHus Ouocucrem» (OITK-1, ITIK-2)

Mony b
I

Ocobennoctu
MPOCTPAHCTBEHHOM
OpraHuzanu  OEJIKOB.
Ocobennoctn
MPOCTPAHCTBEHHON
OpraHu3aIuu
HYKJIEMHOBBIX  KHUCJOT.
Jnnamuueckue
CBOMCTBa

OHMOIOIMMEPOB.

. CpaBHEHME CTPOECHUS

" aMUHOKHCIOTHOTO
pa3IUYHBIX OEJIKOB

C TIOMOUIbIO  IIBETHBIX
Ocaxxnenue 6enkoB

coCTaBa

peaKuui.

4

MexaHu3MbI penapanuu
JHK.
perIuKauu

MexaHu3MBbI
JIHK.
CuHTE3 M MPOILECCHHT
PHK.

OcBoenne meronoB BeiaciaeHus JHK u
PHK

MexaHU3MBbI rudenu
KJIETOK. Armonros.
Hexkpo3s. Aytodarus

N3yuenne  sBieHMs ~ anonTto3a B
KOJICONTUJISIX 3JIAKOBBIX KYJIbTYP

Hroro:

BT.4. B aKTUBHOH (hopme

24

10




4.6.CamocTosiTe/IbHAsI pa00Ta AaCIUPAHTOB

BaxxHOl cocTaBisiroIeii 00pa3oBaTeIbHOrO IMpoIecca B COBPEMEHHOW BBICIICH IIKOJIE
ABIISIETCS BHEAYJUTOPHAsE caMoCTosTeNbHas pabota acnupantoB (BCP). Ha stor Bua ymcrBeHHOU
paboThl B mpoliecce 00yueHus JenaeTcs Bce OONbIIUi yrmop, Tak Kak Impolecc camoo0pa3oBaHus,
yMEHHE OpraHu30BaTh €ro M MPaBUIBHO COYETaTh C ayJUTOPHOW pPabOTOM B MPUCYTCTBUHU
MIPEroaBaTesisl SBISICTCS OCHOBOW BCEro IMpollecca MOMYy4YeHUs] 3HAHUHM, UX YTIIyOJICHUs, YMEIOro
MIPUMEHEHUS B IPAKTUYECKOU JAEATEIbHOCTH.

Kak ayauropHas, Tak u BHeayquTopHas paboTa acrmupaHTOB, paboTa C MpenogaBaTeieM H
0e3 Hero, CaMOCTOSTENILHO, TOJKHA ObITh aKTUBHOMW, Pa3HOOOpa3HOI, BBI3EIBATH HHTEPEC. TONBKO B
ATOM CITy4ae MOXHO TOBOPHTH 00 aKTHBM3AIMH YYeOHOTO IMpoIecca Kak OJHOM M3 HalpaBICHUN
MOBBIIICHUS ero Y(()EKTUBHOCTH.

Ta6mauma 7 TeMaTHUeCKUH TUIAH CAaMOCTOSATEIBFHON PA0OTHI ACIIUPAHTOB

v

CaMOCTOSATEIIbHOE H3yUYeHUE
TEOPETUIECKOTO MaTepuaa
BrinosiHeHNE JOMAIIHUX YIPaXHEHUN U
3aJIaHUI
Hanucanue pedepara
[ToaroroBka K OTYETY MO MOJYJISIM
JAKAKP IKP JIKP
JIOKJIagaM
PaGora ¢ HHTEpHET-TPEHAKEPOM
KonnokBuymbl
TpynoemkocThb
(uac.)

n| Tloaroroska mpesenTanuii k pedeparam,

N
N
N
N

Paznensr 6uodusukm —
Oonodu3uka  CIOKHBIX
CHCTEM, o6uodusnka
KJICTKH, MOJICKYJIIpHas
ounoduzmka.

TepmoamHamMu4ecKue 2 2 2 2 2 2 12
OCHOBBI MIPOLIECCOB
JKU3HEIeATEIIbHOCTH.
3aKoHBI
TEPMOJIUHAMHUKHU.

Monyns 1
«brodusnuecKre IpoIecch B
ounocucremax» (OIIK-1, TTK-2)

buodusuka knerounsx | 2 2 2 2 2 2 12
IPOIIECCOB

OcobenHocTtn 2 2 2 2 8
MPOCTPAHCTBEHHOM
opraHuzanuu  OEJIKOB.
OcobenHocTtn
MPOCTPAHCTBEHHOMN
OpraHu3aIuu
HYKJIEHMHOBBIX KHCIOT.
Jlnnamuueckue
CBOMCTBA

OCHOBBI (DYHKIIHOHHPOBAHUS
ouocuctem» (OIIK-1, TTK-2)

Mopyinb 2 @U3NKO-XUMHYECKHE

OMOITOIMMEPOB.
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MexaHn3MbI 2 2 2 2 8

penapanuun JIHK.

MexaHu3Mbl

peTUIMKAA JHK.

CHHTE3 M NPOLECCUHT

PHK.

MexaHn3Mbl rubenu | 2 2 2 2 8

KJIETOK. ATIOIITO3.

Hekpos. Aytodarus 2 2 2 2 2 2 12

Bcero gacos 72

5. IlepedyeHb Y4eOHO-METOAUYECKOT0 oOecHevYeHHsl ISl CAMOCTOSITEILHOW PadoThl
0o0y4aromuxcs Mo JUCIHUIIHHE
5.1. Metoauueckue pa3pabotku kadenps! (yueOHble 1ocoOus, METOIUYECKHE YKa3aHus); YueOHo-
METOAMYECKHE MaTepuajbl IJs CaMOCTOATEIbHOW paboThl acmupaHTOB. KOHCHEKTHI JEKIHi,
ayauo- M BHJCO3ANUCH JIeKUWH, Gailibl Mpe3eHTaluil JeKIui, OCHOBHAas M JOIMOJHUTEIbHAS
yueOHast TuTepaTypa
5.2. Alberts B. at al. Molecular biology of the cell. — 5th edition. — Garland science, 2008. —
1601 p. — ISBN 978-0-8153-4105.
5.3. Banfalvi G. Apoptotic chromatin changes. — Springer science + Business media B. V., 2009.
— 412 p. — ISBN 978-1-4020-9560-3.
5.4. BapbimnaukoB A. 0., Hlumkun 0. B. UMMmyHonoruueckue nmpoGiemsl amnonto3a. — M.:
Onutopuan YPCC, 2002. — 320 c. — 1000 »x3. — ISBN 5-8360-0328-9.
5.5. Komos, B. Il. buoxumus [Tekcr]: yueOnuk s ctyaentoB By3o / B. Il. Komos, B. H.
[lIBenoBa. - 3-e uzn., crepeorutn. - M.: JIpoda, 2008. - 640 c.

6.®0oHA OLEHOYHBIX CPeACTB /IS NPOBedeHHS] TPOMEKYTOYHON aTTecTaluu
00y4ao U XCA M0 UCIUIIHHE

@oHJ OLEHOYHBIX CPEICTB NPENCTaBICH B MNPHIOKEHHH K paboueil mporpamme
MUCIIUIIINHEI U BKIIOYAET B Ce0s:

- TIepeYeHb KOMIIETeHLIUH C yKa3aHHWeM 3TanoB X (OPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI;

- OnHMcaHue MokaszaTesiell U KpUTEpHUeB OIEHUBAHUS KOMIIETEHIINI Ha pa3JIMYHBIX dTarax ux
dbopMUpOBaHUs, OMMCAHUE KA OI€HUBAHUS;

- THUIIOBBIC KOHTPOJIBHBIC 3aJaHHUd W MAaTCpHUAJIbI, HGO6XOI[I/IMBI€ JJI1  OLICHKU 3H3HHI71,
YMEHMM, HABBIKOB M OIBITa JIE€ATEIbHOCTH, XapaKTEpU3YIOIIUX ATanbl (HOPMUPOBAHUS
KOMIIETEHIIUH B IPOIIECCE OCBOCHUS 00pa30BaTEIbHOM MPOTrpaMMBbl;

- METOIMYECKUE MaTepuaibl, ONpEAeIONINe MPOLEeaypbl OIEHUBAHUS 3HAHUN, YMEHUH,
HAaBBIKOB U OIBITA JACATEIBHOCTH, XapaKTEPU3YIOLIUX 3TAIbl ()OPMUPOBAHKS KOMITETCHITH.

7.1lepeyeHb OCHOBHOI W JONOJHHUTEJIbHOH Y4eOHOH JIUTEPATYpPbl, HEOOXOAMMON AJIs
O0CBOEHHS TUCIUTLTUHBI
OcHognas iumepamyp

1. buoduszuka : yaedbnoe mocodue / I'. A. Ilmyraxun, A. I'. KomaeB. — 2-e uzn., mepepad. u
morr.. — CII6.: Jlans, 2012. — 240 c.

2. buodusuka: / M. B. Bonbkenmreitn. — Mocksa: Jlanp, 2012. — 594 c.: un.: 22 cM. —
Knaccuueckas yuebnast nutepatypa mo ¢usnke. —Y4yeOHMKH I By30B. (Cxema pgocrymna:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3898
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3. buodusuka [Dnexktponusii pecypcl: / I A. [lnyraxun, A. I'. Komaes. — Mocksa: Jlanb,
2012. - 240 c. Cxema gocryma: http://e.lanbook.com/books/element.php?pll cid=25&pll id=4048
4. MenunuHckas u Ouonorudeckas (usuka : yueOHoe mocooue / B. I'. Jlemenko, I'. K.
Nnbpuu. — Munck; MockBa: HoBoe 3Hanue Mudpa-M, 2012. — 552 c.: 5. buodusuka : yueOHoe
nocodue /I
5 . Komos, B. Il. buoxumus [Tekcr|: yuebnuk s cryaeHtoB By3oB / B. II. Komos, B. H.
[lIBenoBa. - 3-e uza., crepeorutn. - M.: JIpoda, 2008. - 640 c.
6.buodpusuka [Tekcr] : yueOnuk / pex. B. I'. AptroxoB. - M. : Akangem. npoekT ; ExatepunOypr :
HenoBas kH., 2009. - 294 c. (ISBN 978-5-8291-1081-9. - ISBN 978-5- 88687-203-3, 50 ok3.) 7.
[Tnytaxun I'. A. buodusuka [Dnextponusiit pecypc] / I'. A. Ilnyraxun, A. I'. Komaes. - Mocksa :
Jlanb, 2012. - 240 c. - Pexum gocryna: OBC "UzpnatenscrBo "Jlawp". Heorpanuu. nocrtym. -
ISBN978-5-8114-1332-4

JlonoTHUTEILHAS JIUTEpaTypa

1.Pyoun A.b. buodusuka /B 2-x kumrax/ M.: Bwicmas mxoma, 2000. 5. COopHHMK 3amad 1o
ounodusuke : yuebnoe nocodue / A. A. bynsrueB [u ap.]; mox pen. A. b. Pyobuna. — Mocksa: K1V,
2014. — 184 c.: un.. — bubnwmorp.

2. xypHan buodusuka.

3. CrpaBounuk "buodusuku Poccun" http://www.bpr.biophys.msu.ru/

3.Py6oun A. b. Jlexuun o ouodusuke, 1998. — Pexum JOCTYyTIA:
http://www.library.biophys.msu.ru/lectures/

4. Coopuuk 3amay no 6modusuke : yuebHoe mocodue / A. A. bynsrueB [u nap.]; mox pen. A. b.
Py6una. — Mocksa: K1V, 2011. — 184 c.:

5.96C "Jlanwp": Matiok, H.C. DOxojiormyeckoe 3eMJielicie€ C OCHOBaMHU IIOYBOBEJICHUS U
arpOXNUMHH

[DnexTponHbIi pecype] : yueonuk / H.C. Matiok, A.W. benenkos, M.A. Ma3upoB. — DJIeKTpOH.
JIaH.

— CII6. : Jlans, 2014 — 242 c.

6. Methods in Molecular Biophysics. Syructure, Dynamics, Function / I. N. Serdyuk, N. R. Zaccali,
J. Zaccai. — New York: Cambridge University Press, 2007. — 1120 p.

CailTbl 3J1IEKTPOHHBIX OMOTHOTEK

1. OBC usnarennbctBa «kOpaiit» https://biblio-online.ru/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php ). HeorpanuuenHsIit 1ocTy.

2. OBC wusznarensctBa «Jlanb» https://e.lanbook.com/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php). HeorpanudueHHBIN TOCTYII.

3. BBC «IPRbooksy»http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-access-
by-subscription.php). HeorpanuuenHsiit 10CTyII.

4. HamumonameHbii  1udpoBoir  pecypc  «Pykont»  https://rucont.ru/chapter/rucont
(http://library.orelsau.ru/els-remote-access-by-subscription.php ). HeorpannueHHbIi 10CTyII.

5. Hayunas oanexkrponnas OuOmumoreka  eLIBRARY https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote-access-by-subscription.php ). Otkpsiteiii  goctyn. Jlata
obparmenus 04.04.2019r.

6. ONEeKTPOHHBIN KaTaJor (AUBC «MAPK-SQL»):
http://library.orelsau.ru/marcweb/beccpounoe. HeorpaHu4eHHBIN 1OCTYII.

7. Hayunas snextpoHHass Oubamoreka «KubOepnenunka» https://cyberleninka.ru/. OTkpbIThIit
noctym. Jlata oopamenus 17.03.2020.

8. DnektponHas 6ubmoreka Book.ru http://www.book.ruOTkpeiThiii qoctym. Jlata oOpatieHust
04.04.2019r.
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https://rucont.ru/chapter/rucont
http://library.orelsau.ru/els-remote-access-by-subscription.php
https://elibrary.ru/defaultx.asp
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https://cyberleninka.ru/
http://www.book.ru/

8. [lepeuenns pecypcoB HHGOPMALNOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «AHTEpHETY,
COBpPeMEHHBbIX NPodecCHOHAIBHBIX 023 JAHHBIX (B TOM YHCJIe MeKIYHAPOIHbIX
pedepaTUBHBIX 043 JaHHBIX HAYYHbIX U31AHMI), THPOPMALMOHHBIX CIIPABOYHBIX CUCTEM,
HBOﬁXOI{I/IMbIX AJIA OCBOCHUA JUCHUIIJIMHBI
Hnmepnem-pecypcot

1. http://fcior.edu.ru/- ®enepanbHblii  LEHTp HHGOPMAIIMOHHBIX  00pa30BaTEIbHBIX
pecypcoB(nara oopamenus 17.03.2020.r.), OTKpBITBINA AOCTYI;
2. http://school-collection.edu.ru/- enunHas KoJuleKmHMs HHPPOBBIX 00pPa30BATEIbHBIX
pecypcoB(aara ooparenus 17.03.2020.1.), OTKPBITHIHA JOCTYII;
3.http://vak.ed.gov.ru/- caiir BAK Munobpuayku Poccun (mata obpamenus 04.04.2019r.),
OTKPBITHI JTOCTYII,
4.http://Www.VOVr.ru— HaydHO-TIeIarorudeckuii xypHan «Beiciiee oopasoBanue B Poccumy»
(mata obpamienus 17.03.2020.1.), OTKPBITHINA JOCTYII;
5. http://sinncom.ru/ -cmenuanu3upoBaHHbI 00pa3oBaTeNbHbId mopTan «VHHOBaIUU
B oOpa3oBanumn» (nata oopartenus 17.03.2020.r.), OTKPBITBIA JOCTYII;
6. http://www.rsl.ru/- Poccuiickasi rocynapcTBeHHas OuOnuoTeka (marta oOpalieHus
17.03.2020.1.), OTKPBITBINA AOCTYII;
7. http://elibrary.ru/defaultx.asp- wayunas snexrponnas 6ubmmoreka eLIBRARY.RU(xara
obpamenus 17.03.2020.r.), OTKpBITBIN JOCTYTI,
8. http://www.dissercat.com/- snekTpoHHass OMOIMOTEKa AMccepTalui (mara oOpalieHus
17.03.2020.1.), OTKPBITHIA TOCTYTI.

CoBpeMeHHbIe TNpodecCHOHATBbHBIE 0a3bl JAHHBIX (B TOM YHCJe MEKIYHAPOIHBIX
pedepaTUBHBIX 023 TaHHBIX HAYYHBIX U31aHNH) 1 MH(GOPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI:

1. Hayunas osnmektponHass OubGmmoreka eLIBRARY https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote-access-by-subscription.php).  OtkpeiTeiii  goctyn.  [arta
obpamenus 17.03.2020.r

2. baza manneix Polpred.com. O630p CMM. www.polpred.com. JIocTymm OTKPBITHIMH.
Hara ob6pamenns 17.03.2020.r.

3. ApxuB xkypuanoB PAH. elibrary.ru u libnauka.ru (snektpoHnas OubnHoTEKA
n3narenscTBa «Hayxkay). Joctyn oTkpsIThIid. [laTa obpamenus 17.03.2020.r.

4. HanmonaneHast ayektpoHHass Oubnmoteka https://rusneb.ru/ HeorpanudeHHbIi
JOCTYII.

5. Scopus — kpymHeiinnas eauHas 0a3a JaHHBIX, COJAEpKallas aHHOTAI[MH U

uHGOPMAIMI0O O IUTHPYEMOCTH pElEeH3UPYEeMOil HaydHOH JHMTepaTyphl, CO BCTPOEHHBIMU
WHCTPYMEHTAaMU OTCJIEKUBAHUS, aHAIM3a W BHU3yalHM3aluu JaHHBIX. B 6aze conmepxkutcs 23700
uznanuit or 5000 MeXIyHapOIHBIX H3AaTeliel, B O0JAacTH E€CTECTBEHHBIX, OOIIECTBEHHBIX U
TYMaHUTapHbIX HayK, TEXHMKH, MEIMIIMHBI M MCKyccTBa. WWW.SCOpus.com Jlata oOparieHus
17.03.2020.r.

6. Nature - comepxatcst MCCI€I0BaHUs, NOCBAIIEHHbBIE IIHPOKOMY KPYry BOIPOCOB, B
OCHOBHOM €CTECTBCHHOHAy4YHOW TemaTuku. JlocTtym cBOOOmHBIM. Www.nature.com JlaTta
obpamenus 17.03.2020.r.

7. DirectoryofOpenAccessJournals — cnopaBOYHHMK IOJHOTEKCTOBBIX JKYPHAJIOB,
nocTynHbiX B MHTepHET, comepkuT uHpopmanuio o 530 35IeKTpPOHHBIX JXKypHaiax, B TOM YHUCIE
PELIEH3UPYEMBbIX HAayYHBIX M aKaJIEMUYECKUX >KypHaJlaX, KOTOpble MOXHO HaWTH B CBOOOJHOM
noctyme. Www.doaj.org/ ara obparenus 17.03.2020.r.

8. baza manmeix AGRIS http://agris.fao.org/agris-search/index.dootkpeiteiii mocryn Jlata
obpamienus 17.03.2020.r.

9. MeTroauyeckue yKa3zanusi J1Jisi 00y4arOLIUXCS M0 0CBOEHHUIO U CIUTLINHBI

HpI/ICTyHaSI K H3YUCHHUIO JUCHUITIIMHBI «DU3MKO-XUMHUUYECKHE OCHOBBI 6I/IOCI/ICTCM»,
06yLIaIOH_[I/IMCSI HCO6XOI[I/IMO BHHUMATCIBHO O3HAKOMHUTBCA C TCEMATHYCCKHUM I1JIaHOM 3aH$ITI/If/'I,
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CIMCKOM PpEKOMEHJIOBAaHHOM HaydHOHl JsmTeparypbl. Cleayer ysICHUTb I10CJIE]0BaTEIbHOCTh
BBITNIOJIHEHUS UHANBUAYAIbHBIX y4eOHBIX 3a/1aHUN.

CaMocTosiTe/IbHOE H3yYeHHe TeOPeTHYeCcKOro MaTepuasa.

Teoperuyeckuid Marepuana MO TE€M TeMaM, KOTOpPbIe BBIHECEHbl Ha CaMOCTOSTEIbHOE
u3ydeHue, oOydarommuiics mpopaldaThiBa€T B COOTBETCTBHUHM C BONPOCAMH JJIsl MOJATOTOBKH K
sk3ameny. K Haudamy ceccuu OOydarOmIMiiCsi TOTOBHT K ayJUTOPHOW paboTe ¢ mpernoaaBaTeemM
CIIMCOK BOIIPOCOB, KOTOPbIE HE Y1aJI0Ch pa300paTh CaMOCTOSATEIbHO B MEXKCECCHOHHBIHN MEPHO/I.

BoinosiHeHHe JOMAIIHUX TECTOBBIX M HHBIX HHIAMBUIYAJIBHBIX 3a/1aHUI.

Jis 3aKperiyieHus: TEOPEeTHYECKOro MaTepraia 00yJaronirecs Mo Kaxaoi MpoiIeHHON Teme
BBINIOJIHSAIOT WMHAMBUAYaJbHbIE 3aJaHUs. BpIMomHeHWEe WHAMBUAYAIbHBIX 3aJaHUNA TMPU3BAHO
00paTUTh BHUMaHHE 00yJaromuXcsl Ha Hanbosee CIOKHBIE, KIIFOYEBhIE U IUCKYCCHOHHBIE aCTIeKThI
M3y4aeMoil TeMbl, TOMOYb CHCTEMaTU3UPOBATh U JIy4llle YCBOUTH MPOIiICHHBIN MaTepuall.

WuauBuayanbHble 3alaHus COAEP)KAT TakkKe TECThl, KOTOPble MOTYT OBITh HCHOJb30BaHbBI
Kak JJIsl POBEpKU 3HAHUI 0oOydarolxcs MpernojaBaTeieM B XOAE MPOBEICHUS MPOMEXYTOUHON
aTTeCTallMy Ha CEMUHAPCKUX 3aHATUAX, & TAKXKeE JIJIS1 CAMOIIPOBEPKU 3HAHUH 00 ydaroIUMHUCs.

Jna xaxnpoll Tembl pa3paboTaH HEOOXOAMMBIH HAOOp TECTOBBIX 3aJaHUN, B KOTOPBIX
CKOHIIEHTPUPOBAHA  3HAYUTENbHAas  ydeOHas  uwHOpMalus, UMEKIIas  HEMaJIOBAXHOE
[I03HABATEJIbHOE 3HaueHue. TecTUpOBaHME II03BOJIIET IPENOJaBaTeNI0 HE TOJbKO OLIEHUTh
yCIIeBAEMOCTh OOY4YarOIIMXCS Ha JHOOOM d3Tame ux OOydeHHs, HO U OKa3aTb IOMOIIb CaMUM
CTyZEHTaM B U3y4eHHH Kypca. [Ipu mpoBeqeHn caMOTeCTUPOBaHMs 00yJaroIecs MOTYT BbISIBUTh
TOT KpPYyr BOIPOCOB, KOTOpBIH ycBOMJIM ci1abo, U B JainbHeillieM oOpaTUTh Ha HUX o0co0oe
BHHUMaHUE.

KonTponbs camocrosiTenbHOW paOOThl 00YYAIOIMIUXCS MO BBITOTHEHUIO TECTOBBIX M HHBIX
JOMalIHUX 3aJIaHui OCYIIECTBISETCS MPENoJaBaTelieM C MOMOIIBI0 BHIOOPOYHON U (PpOHTANBHOMN
MIPOBEPOK MHUChMEHHBIX M YCTHBIX HH/IMBH/IyalIbHBIX 33/IaHUN HA TA0OPATOPHBIX 3aHITHSIX.

OOyuaromuiicsi MoaydaeT JOMYCK K 3K3aMEHY IpH YCIEIIHOM BBIIOJHEHHH BEX BHUJOB
y4eOHBIX 3aHSATHH.

[IpenionaBanue JUCIUTIIAHBI «DU3UKO-XUMHYECKHE OCHOBBI ouocucTem»,
peayCcMaTpUBaeT:

-JIEKIINU

-1ab0paToOpHbIE 3aHATUS

-YCTHBIN OIIPOC

-TeCTUPOBaHUE

-CaMOCTOSTEIbHYIO Pa0oTy (M3y4eHUE TEOPETUUECKOr0 MaTepraa; MoArOTOBKA K

-nabopaTOpHBIM 3aHATHUSM; BBIOJHEHHUE JIOMAIIHUX 3aJaHuil, B T.4. pedepaTsl, JOKIaIbI,

3cce; KOHTPOJIbHBIE PA0OTHI

-KOHCYJIbTallUU MIPENOJaBaTEeI .

Jlexuuu Mo IUCUUIUTMHE YUTAIOTCSA KaK B TPATUIIMOHHOW (opMe, TaK U C UCIOJIb30BAHHEM
AKTUBHBIX (hOpM 00yYECHHUS.

I'maBHOM 3amauell KakIOW JIEKUMM SIBISIETCS PACKPBITHE CYIIHOCTH TEMbl U aHAIU3 €€
rIaBHBIX nonokeHudd. CoaepikaHue JEKIuid onpenensercs padodeil nmporpammoii kypca. Kaxnas
JIEKIUS JOJDKHA OXBAThIBaTh OMPENEICHHYIO TEMY Kypca U MPEICTaBIsATh COOON JOrMUYECKU BIIOJIHE
3aKOHYEHHYIO0 pabotry. Jlyumie cokpaTuTh TeMy, HO HE JONYCKaTh IEepepblBa €€ B TaKOM MECTE,
KOI'JIa OCHOBHAs HJies €Il TOJHOCThIO HE PaCKphITa.

Jns MakcMMalbHOTO YCBOEHHUS JMCUMUIUIMHBI PEKOMEHIYEeTCS M3JI0KEHUE JIEKIIMOHHOI'O
MaTepuana ¢ JleMeHTamMHu oOcyxJaeHus. JIeKIIMOHHBI MaTepuan JODKEH ObITh CHa0XeH
KOHKPETHBIMH TPUMEPAMH.

Llensmu npoBeneHus 1abopaTOPHBIX 3aHATHH SBIISIOTCS:

-yCTaHOBJIEHHE CBsI3ed TEOpHUM C TMpaKkTUKodW B  ¢GopMe IKCIEPUMEHTAIHLHOTO

MOJTBEPKIACHUS MMOJT0KEHUH Teopuu;

-pa3BUTHE JIOTUYECKOT O MBILIUIEHUS;

-YMEHHE BHIOUPATH ONTUMAJIbHBIN METO]I PEIICHHUS :

-o0y4yeHHe acCIMPaHTOB YMEHHIO aHAJIU3UPOBATH MOJTYYEHHBIC PE3YIIbTATHI;
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-KOHTPOJIb CAMOCTOSATEILHON pabOThl 00YJaIOIUXCs IO OCBOCHUIO Kypca.

Kaxxgoe mabopatopHoe 3aHATHE 11€1€CO00pa3HO HAYMHATH C MOBTOPEHUSI TEOPETUUYECKOTrO
MaTepuaa, KOTOpblid OyaeT UCIOIb30BaH Ha HeM. JIJIst 5TOro 04eHb BajKHO YEeTKO ¢(hOpMYyIUPOBATH
[eNIb 3aHATHS U OCHOBHBIC 3HAHUS, YMEHUS U HAaBBIKU, KOTOPbIE aCUPAHT JOJDKEH MPUOOpecTH B
TEUCHUE 3aHATHUS.

Ha naGopaTopHBIX 3aHATUSAX MpenojaBaTelb NPUHUMAET pEUIeHHbIE W O(QOpMIICHHBIC
HaJUIXKAIMM 00pa3oM 3aJaHusl, JOJDKEH IMPOBEPUTH MPABHILHOCTh PEIICHHUS 3a7ad, OLICHUTH
rIyOMHY 3HAaHMI JTaHHOTO TEOPETUYECKOro MaTepuaja, YMEHHE aHaJu3upoBaTh M peulaTh
MOCTaBIICHHBIC 33124, BEIOUPATh 3 (DEKTUBHBIN CIOCO0 peleH s, YMEHUE JIeTaTh BEIBOJIBI.

[Taker 3amaHuil AJI1 CaMOCTOSTENbHOM pabOThI PEKOMEHAYETCs BbAaBaTh B Hauaje
CeMecTpa, ONpeAeuB MpeAebHbIE CPOKU MX BBIMOJHEHUS U cAauu. Pe3ynbTaThl caMOCTOSTENbHON
paboOThl KOHTPOJIMPYIOTCS MPEMOJABATENIEM U YUYUTHIBAIOTCS MPU aTTECTAllMU o0ydarorerocs (mpu
cllaye 3K3aMeHa).

3agaHuss IS CaMOCTOSTENILHOM pa0OThl COCTaBIISIIOTCS, KAaK MPABHIO, MO TeMaM H
BOMPOCaM, 110 KOTOPBIM HE TPEIyCMOTPEHBI AayaUTOpPHBIC 3aHIATHs, JUOO TpedyeTcs
JIOTIOJTHUTENBHO MPOpadboTaTh U MPOAHATU3UPOBATH PACCMATPUBAEMBIN MPEIMOIaBaTeNIeM MaTepUall
B 00bEMe 3arIaHUPOBAHHBIX YaCOB.

10. IIepeyenbr MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJb3YEMBIX NPH OCYLIECTBJICHUH
o0pa3oBaTe/JIbHOIO Impoluecca 10 BKJII0OYasi MepedYeHb IPOrpamMMHOIO
obecrieyeHUus1 M ”HGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

OoOpazoBarenbubiii moptan OpsoBckoro I'AY Ha mmardpopme elLearning Server 4G,
paspaborunk Hypermethod http://do3.orelsau.ru/ Jlorosop Ne 6/H ot 11.06.2013 r. (OO0
"JlenBaa"). HeorpanuueHHslit 1ocTyn

B kadecTBe mporpaMMHOro OOECIEYEHHUS HCIOIB3YIOTCS IPOTrPaMMBL: OINEpAIlMOHHBIC

cuctembl Microsoft Windows: 7 Professional, SL8, SL8.1 Russian Academic, 8.1 Bepcus 8,
Vista u 1.11.; opucHbie naketsl Microsoft Office Professional Plus 2007, Microsoft Office 2013,
AntuBupyc Kaspersky Endpoint Security ays 6usneca, Microsoft Project 2007

JUCHHILINHE,

11.0nucanne MaTepuaJbHO-TEXHHYECKOH 0a3bl, HEOOXO0AMMON /ISl OCYLIECTBJICHUS
00pa30BaTEJILHOr0 MPOLECCa MO TUCHHILTHHE
11.1  Cneyuanvhvie VKOMNIEKMOBAHHbIE — CNEeYUATUSUPOBAHHOU — MeDenvio U
MEXHUYECKUMU CPeOCnEamy 00yUeHUs, CAyICawuMu Ol npeocmasienus y4eOHot ungopmayuu 601buou

nomeuwerusl,

ayoumopuu

HanmeHoBaHHe crienUaILHBIX
TMOMeILeHHH ¥ MOMeIeHU ! 11
CaMOCTOSITeIbHOI PadoThI

OcHaIeHHOCTb CNIeNUAILHBIX MIOMeIleHUil U ToOMeIeHU i 1J1st
€CaMOCTOSITeJIbHOM PadoThl

Y4ueOnast ayquTOpust 1Ist
MIPOBEIICHUS 3aHTHIA

Crienpan3upoBanHasi MeOenb, JIOCKa HacTeHHas, kadenpa, pabodee
Mecto mpenonaBarens. IIpoektop NEK M 402W, mnpoeKimOHHBII

JICKIIMOHHOTI'O TUIIAa OKpaH, AKyCTUYCCKas CHUCTEMA, TGHeKOMMyHHKaHHOHHLIﬁ HIKa(b,
JIOKYMEHT-Kamepa,  YCWIHUTENb, MHUKPOPOH  KOH(EPEHIMOHHBIMH,

HepCOHaJ’IBHHﬁ KOMIIBIOTECP.
VueOHast ayIuTOPUs IS Cneumnanu3upoBanHas MeOenb, JOCKa HAcTeHHas, Kadenpa,

MIPOBE/ICHUS 3aHATHIA
mabopaTopHOTO TUTIA,
TPYIIIOBBIX ¥ HHAWBUIYATBHBIX
KOHCYJbTALMNA, TEKYIIETO
KOHTPOJIS U IIPOMEKYTOUHON
aTTecTaluu

pabouee MeCTO IpernoaaBaTers.

Komopumerp  dotosnexkrpuueckuii K®DK-2, ycraHoBka 110
M3YYCHHIO MPOLECCOB IKCTPArupOBAHUS; YCTAHOBKA MO U3YUEHUIO
MpOIeCCOB  a0COpOIMU, YCTaHOBKA IO W3YYEHUIO TPOIECCOB

pextudukanuy; gabopaTopHas  yCTaHOBKa IO  M3YYEHHIO
nporeccoB  (GuUIbTpoBaHUs; JabopaTopHass yCTaHOBKa  TIO
U3YYEHUIO  pa3iIM4YHbIX  CIOCOOOB  CYWIKH; J1TaDOpaTOpHast
YCTAaHOBKAa TI0 HCCJIEAOBAHUIO MPOIECCOB MEepEeMeEIINBaHMS,

nopratuBHas sabopatopust «KAIIEJIbKA», Becer Sartorius LA
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2308, pH-metp/uonomep Sartorius PP-25, pedpaktomerp Mettler
Toledo RE 50, naGopaTopHble aucrnepratopbl, j1abopaTOpHbIE
TOMOT' €HU3aTOPBI.

Kommiekt naGopaTopHON MOCYAbl U PEAKTUBOB IO MPOBEICHUIO
1a00paTOPHBIX MPAKTUKYMOB IO (PU3UYECKON XUMHUH.
KommbroTepsl € BO3MOXHOCTBIO BBIXOJla B Ce€Th M HTEpHET,
KOMIIBIOTEPHbIE MporpaMmbl  JUIsi  OOpaOOTKM  pe3yJIbTaTOB
WCCIIEIOBAaHUN

VY4eOHas ayauTopust 1is
MPOBEACHUS 3aHATUI
J1a00PaTOPHOTO THUIIA,

TPYINIIOBBIX U MHAWBHTYaJIbHBIX
KOHCYJIbTAINH, TEKYIIETO
KOHTPOJISI X TPOMEKYTOTHOM
aTTecTalyu

CrenmanusupoBanHas mMeOenb Ha 20 MOCaTOYHBIX MECT, JOCKa
HacTeHHas, Kadeapa, pabouee MecCTO TMpenoaaBaTens, mKad
BBITSKHOU 4 TIT.

Crepunuzatop  MEIUIMHCKUN  MapoBOM  aBTOMAaTHYECKHUI
dopBakyymubiii  CIIBA-75-1-HH-1  mT, Oukc (xopoOka
HInmmensOymma) K®-18, Oakrepunmansiii obxydarens OBIT-300
YEeThIPEXJIAaMIIOBBI ¢ OakrepunuaHor  sammod  JIbM-30,
crepuiuzatop Bo3aymHelid ['TI-80 CITY-1 miT., maMmuHapHBIA O0KC
BABn-01, Jlencu-Jla-Metp (Densi - La - Metr), Becol Sartorius
LA 230S, peppaxkromerp Mettler Toledo RE 50, pH-
merp/uoHomep Sartorius PP-25, mabopatopusiii pepmentep Infors
Minifors, poraumonusii wucnaputenb Heidolph VV  Micro;
BaKyyMHBI HcCHApuUTenb; OIOKC CTEKJSIHHBIN; YCTaHOBKa I
tuTpoBaHus; Bucko3uMuUTp Oct-Bampaa  BIDK-2;  mpubop
UwmxuBoi, menbHuIa adbopatopras JIMI[1M, mensauna MPII,
BoAsiHast Oans-meiikep SWB 25, romorenmsatop Diax 900,
cyxoxkapoBoil mkad EY 53, npubop 1 ropu3oHTaIbLHOTO
anekTpodopesa, kKamepa s BEPTUKAIBHOIO 3JeKTpodopesa,
naboparopHas mukporeHtpupyra TOTA 2, repmoctar Termo 24-
15, AHK-ammmudukatop DTlite 4, mukpockon OlympusCX21,
ucrounnk nutanus BIO-RAD, anammuzarop BrmaxHoctu Sartorius
MA 150, nabGoparopusiii  ¢depmentep Infors  Minifors,
OJTHOKAaHAJIbHBIE ¥ MHOTOKaHAJIbHBIC THUIETKH TEPEMEHHOTO
o0bema.

KommuiekT n1abopaTopHOil mocyabl U PeakTHBOB IO MPOBEACHUIO
71a00paTOPHBIX NPAKTUKYMOB.

KomnproTepsl ¢ BO3MOXHOCTBIO BbIXOJa B ceThb IHTepHer,
KOMIIBIOTEPHbIE  MpOrpaMMbl Il 00pabOTKM  pe3yJIbTaTOB
HUCCIIEIOBAHUMN.

YueOHas ayquTOpHs
(KOMITBIOTEPHBIN KIacc) JJIs
3aHATUH TabOpPaTOPHO-
MPAKTHYECKOTO THIIA, JIJIS
MIPOBEJICHUS TPYITIOBBIX U
WHIUBUYaTbHBIX
KOHCYJIbTaIUH,
CaMOCTOSTEIILHON pabOoThI

Crenmanu3upoBaHHas Mebelnb, OCKa HacTeHHas, pabouee MecTo
npernogaBarenss ¢ I[IK kommerorepom, MFU Canon Laser Let,
npuHTep CanonLBP 290, nocka mutepaktuBHas IQBoard DVT
TN092, TIK IntelCleron 850 MTI'1, 00beIMHEHHBIE JIOKAILHOM
CeTbI0 C BBIXOAOM B HHTepHET (8 1IT.), AeWcTByIOLas B
YHHBEPCUTETE 3JIEKTPOHHO-00pa3oBaTeIbHAS cpena,
oubmoreunsiii poua (3BC), BUIEONMPOSKTOP AJIs JEMOHCTPAINH
M300payKeHUs paboyero CToyia Ha dKpaHe.

ITomemenus nis
CaMOCTOSTENLHOM paboTHI C
BO3MOKHOCTBIO TTIO/IKITIOYESHUS K
WuTepHery u obecnieueHneM
JIOCTYTIa B SJIEKTPOHHYIO
WHPOPMAITMOHHO-
00pa3oBaTensHYI0 Cpey
(4uuTaNBPHBIC 3aJIbl; JIEKTPOHHO-
WHGOPMAIIMOHHBIA OT/EI

CrienpamsupoBanHas Mebenb; Cucrema KoM(pOpTHOTO
KOHIUIIMOHUPOBAHHUS € (T1OJ0TpeBOM ) PopM-(aKTOp-CILTUT-CHCTEMA
GREE (B xonmuectse 3 enunun); Kamxkasii ckanep DJIAP-IInanCkan
A3-11; KommnekT 000opymoBaHus IS 3aIUThI ITPOX0J1a ¢
MCIIOJIb30BaHUEM TEXHOJIOTHH PaJHoYacTOTHBIX METOK Gateway;
KOMILJIEKT KOMITBIOTEPHOM TeXHUKH B cOope (Pabouas cranuus B
coctaBe d*2400 MTDualCorePE-2160,1 GB 6400 DDR2,160GB
(7200), Pabouas cranmus (Ci5/2x22I'6/1000I' b/DVDRW
/ManunynsTopel/MoHMTOP2 1.5 Samsung; Pabouas crannus, hpCompeg
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Hay4YHOH OHMOIMOTEKN)

670b T8100 15.4 "WXGA,120GB 5.4rpm, 1GB(1)DDR2,DVDR ;
KJIaBUATypa, MBIIIb; B KOIUIECTBE 9 eMHUI] C BO3MOKHOCTBIO
MOJKIIFOYEHHSI K ceTH MIHTepHeT 1 oOecreyeHus JOCTyIa B SJIEKTPOHHO-
WHPOPMAITMOHHYI0 00pa3oBaTesbHy0 cpeny Opnosckoro [AY;
tenepu3op PHILIPAS 21 RT 1321/66; mudposoit qukrodon SONY /
ICD-SX57 / MP3 playr,256Mb,5480muu,LCD,USB,2*AAA,
KcepokonupoBanbHbii anmapar MOY XeroxWork Centre3550 B
KOMILJIEKTE C JIOMOJHUTENbHBIM KapTPUHKEM.

11.2 Komnrexm nuyeH3u0HH020 NPOSPAMMHO20 0becnedeHuUs

HanmenoBanue
crenaJbHbIX MOMeIIeHUi 1
noMenleHuii 1Jas
CaMOCTOSITeIbHOI padoThI

IlepeyeHnb JMIIEH3UOHHOT0 MPOrPaMMHOI0 odecneyeHusi. PekBU3UTHI
MOATBEPHAAAOLIETro JOKYMEHTAa

VYyeOHas ayaAuTOpUst J1J1s
MPOBEICHUS 3aHATHI
JIEKIIMOHHOI'O THUIIA

Y4eOuast ayquTopust 1is
MIPOBEICHUS 3aHATHIA
nmabopaTopHOro THIIA,

IPYIIIOBBIX H
WHJIUBU Ty aJIbHBIX
KOHCYJIbTaIUH, TEKYIIErO
KOHTPOJISL U ITPOMEKYTOUHOM
aTTeCcTaluH U
CaMOCTOSATEIbHON paboThI

VYuebnas ayautopus
(KOMITHIOTEPHBIN KIIAcC) AJIS
3aHATHIA Ta00pPaTOPHO-
MPAKTUIECKOrO THIIA, JIS
MPOBE/ICHUS IPYIIOBBIX U
WHIUBUYJIBHBIX
KOHCYJIbTalUi,
CaMOCTOSATENILHON paboThI

ITomentenus s
CaMOCTOSITEITLHOM paboThI C
BO3MO)KHOCTBIO TIO/IKITFOUCHUS
k UnTepreTy u obecrieueHreM
JIOCTYIIa B 3JIEKTPOHHYIO
WHPOPMAITUOHHO-
00pa3oBaTeNbHYIO CPEIy
(YuTaNbHBIC 3aJIbI;
ANEKTPOHHO-
UH(OPMAIIMOHHBIN OT/IEIN
Hay4YHOU OMOIMOTEKN)

Oneparmonnas cucrema: Microsoft Windows XP Prof, x64 Ed./Microsoft
Windows Server Enterprise 2003 R2 Russian Academic/Microsoft
Windows Vista Business Russian Upgrade Academic/ Microsoft Windows
7 Professional /Microsoft Windows Server Standard 2012 Russian
Academic/ Microsoft Windows Server Standard 2012R2 Russian
Academic OLP/ Microsoft Win SL 8.1 Russian Academic Bepcus
8.1/Microsoft Win SL 8.1 Russian Academict OLP Bepcus 8.1/Microsoft
®WINHOME 10 RussTan AcadOmTc

[MTaker odpucHbx mpunoxkenuit: Microsoft Win SL 8 Russian Academic
/Microsoft Windows Professional 8 u 8.1/Microsoft Office Professional
Plus 2007 Russian Academic/ Microsoft Office 2010 Standard/ Microsoft
Office 2013 Russian Academic, crangapr

Cucrema ynpaBnenuss npoekramu: Microsoft Project 2007 Russian
Academic

BekropHbiii rpadruecKuii perakTop, PEAaKTop AuarpaMMm W OJIOK-CXeM
st Windows: Microsoft Visio Standard 2007 Russian Aca-demic
AHTHBUpYCHOE Mporpammuoe obecrieuenue: Kaspersky Endpoint Security
nuist ouzHeca — CrannapTheiil Russian Edition

Cucrema aBromatusanuu ydebHoro mporecca: 1C: Yausepcuter [IPOD
Cucrema auctanioHHoro ooy4enus:: eLearning Server 4G

CBOOOIHO pacmpocTpaHseMOe MPOrpaMMHOE oOecrieueHHe, B TOM YUCIIe
OTCUYCCTBEHHOI'O ITPOU3BO/ICTBA:

PDF24 Creator — Penaktop mmdpoBbiX AJ0KyMeHTOB craHaapra PDF Ha
KOMIIBIOTEPAX € OnepaloHHoi cucremoit Windows

7-Zip — cB0OOIHBIN (ailioBbIN apXUBATOD,

Google Chrome - untepueT-6paysep,

SAnnexc.bpaysep - uarepuer-6paysep (Poccuiickoe 110),

AIMP - aynuonpourpeiBateins (Poccuiickoe I10)

12. KpuTepuu OUIEHKH 3HAHUI ACNHMPAHTOB MO JAUCHHUIUIMHE «DHU3UKO-XUMHUYECKUE

OCHOBBI OMOCHCTEM,

1. ITocemenue 3ausatuii: 68 0aIoB

1.1. JIabopaTopHO-TIpaKTUYECKUE 3aHATUS: 55 OaioB

- KOJIMYEeCTBO 3aHaTuii —11

- MAaKCHMAaJIbHOE YU CI0 0aJIJIOB 3a OJHO 3aHITHE-D

- 32 TIPOITYCK 3aHATHS 0€3 YBOKUTEIHHON MPUYHHBI - MUHYC 5 0alloB;

- 332 TPOMYCK 3aHATHS TI0 YBAXHUTEIbHOW MPUYMHE, HO HE OTPaOOTAHHOTO B TEYEHUE JBYX
HeJleJIb C MOMEHTA BBIXO/Ia Ha 3aHATHS - MUHYC 5 0aslIoB.
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1.2. Jlekunonuele 3anstus: 13 6aios

- KOHTPOJMPYIOTCS MO MOCEHAeMOCTH: 3a MPOIYCK Ka)XJOH JIGKIMH U HENpelCTaBICHUU
pedepara mo Teme JeKIUU B TeueHue 2 Heyenb — MuHyc 1 6anna.

2. KoutponbHbie paboThl: 15 O6aiios

- KOJIMYECTBO 3aHATUN —3

- MaKCUMAaJIbHOE YK CII0 OalJIOB 3a OAHO 3aHATHE —O

- nudepeHnpoBanHas OLICHKa: «OTJIIMYHO» -5 0aJLIoB; «xopomio»-4;
«yZIOBJIETBOPUTEIBHON-3; «HEYI0BIETBOPUTEIBHO» - MUHYC 3 Oaua.

3. KoHTpoub camocTosITeNNsHON paboThl aCIUPAHTOB —5 0aIOB

- KOJIM4YeCcTBO pedepaTon- 1

- mud depeHnrpoBaHHAas OIEHKA MPHU 3aluTe pedepara: «OTIMIHO» -5 0AIIIOB; «XOPOIION-4;
«yIOBJIETBOPUTEIBHON-3; «HEYIOBIETBOPUTEIHHO» - MUHYC 3 6aa.

4. TBopueckuil pedTHHT: 32 O6aIoB

- oopMIICHHE U 3aIIUTa JOMOIHUTENbHBIX pedepaToB- 5 6amioB (BCero MoXHO 2);

- HayuyHas nyonukanus-10 0anos;

- BBICTYIUIEHUE C pepepaTHBHBIM JOKIJIAJAOM HA J1a00paTOPHOM 3aHSTUU HIIA ACTIUPAHTCKOU
KoH(pepeHuun —2 6aa (3a Kaxablid JOKIaN);

- COCTaBJIEHHE KPOCCBOPAOB- 5 0asioB 3a ofuH (He Ooyble ABYX), COCTOSIIIUX HE MEHEe
yem u3 30 cros.

5. CymMMapHbIi pedTUHT

- acniupanTsl, HaOpasmme 102-120 6amios (85-100% ot uncna 6amioB) 0OCBOOOKIAIOTCS OT
C/1ayy 3K3aMEHa C OLEHKOM «OTINYHO;

- acnupanThl, HaOpaBume 70-84 % ot mMakcumanpHOro umcia OamioB (84-101 GamioB)
OCBOOOKAAIOTCS OT CIayM 9K3aMeHa C OLIEHKOW «XOpOIIIOY;

- acnupaHThl, HaOpaBmme 55-69% or MakcuMmanbHOro 4ymcia OamioB (66-83 OGamioB)
OCBOOOKAAIOTCS OT CIayy 9K3aMeHa C OLICHKOW «YIOBIIETBOPUTEIHHOY;

- acTiupaHThl, HaOpaBmue 65 6amioB 1 MeHee (MeHbIe 54%) CIarT CECCHOHHBIN YK3aMeH

Tab6muna 8 Illkana uHTEpBaNBHBIX 0AJITIOB, COOTBETCTBYIOIIAS HTOIOBOM OLIEHKE

bamnenag onenka |ot O go 54 oT 55 1o 69 ot 70 mo 84 oT 85 1o

100
Axanemuueckas |HeynoBiaeTBOpUTEIbHO | Y IOBIETBOPUTENBHO | XOPOLIO OTimgyHO
OLICHKA
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Cxema 1 PACITPEAEJIEHUE BAJIJIOB B CEMECTP

Pesynsrupyrommii 6amt 3a paboTy B ceMecTpe U Ha HTOrOBOM 3K3aMeHe/3aueTe
<100 6a10B

4 A 4
PaGorta B cemecTpe + UToroBbii
3K3ameH/3auver

<100 6annos
OcHoBHbIe 0aJUIBI TIO PE3YJIbTaTaM

TEKYLIero KOHTPOJIs 3HaHUI< 60
0a/1110B

.| - OTYET 110 MOAYIIIO;

- OTUET 10 Ja0OopaTOpHOIi pabore;

- OTYET I10 PAKTUYCCKUM 3aHSITHUSM;

JlonosHuTEIbHBIE 0AIIbI
MO pe3ysbTaTaM CaMOCTOSTEIbHON
paboThI ¥ y4acTHsI B aKTHBHBIX
dhopmax oOydyeHus
<25 6aioB

- IoMaIllHee pelieHre 3a1ay;
- 3amuTa pedepara;
- aKTUBHOE y4YacTHE B 3aHATHUSAX,
MPOBOJIMMBIX B aKTUBHOU (hopme

IoompureabHbIe 6T
Mo pe3yJbTaTaM Hay4YHO-
HCCIIEIOBATEIBCKON U TBOPUECKOU
pabotsr < 15 6annoB
- HUPC (xpyxo0K);
- KOHKYPCHBI;
- BBICTYIUICHHE Ha KOH(EpeHIHsIX,
KPYTJIBIX CTOJIaX U T.II.;
- MyOJNMKaIUsI CTaTei;
- BBINIOJIHEHUE UHIUBUTYaJIbHBIX
TBOPYECKUX 3aJaHui
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INPUJIOKEHUE

®OH/JI OLIEHOYHEBIX CPEJICTB
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1. IlepeyeHr KOMIIETEHIHUH ¢ yKa3aHMeM 3TanoB HX (OPMHMPOBaHHS B Ipolecce
O0CBOCHMS 00pa30BaTe/IbHON NPOrPaMMbl

Kon Konrposmnpyembl  eYpoBHH ocsoeHusiHaumenoBanme  OLEHOYHOIO
KOHTPOJMPYEMO [pa3aeJibl (TeMBbI)KOMIIETEHINH Texymuii IIpome:xyTOU
W KOMIETEHIHHIUCUHILIHHbI KOHTPOJIb HasiaTTeCTAall
(nam ee yacTu) H|(pe3yJbTaThl 1no s
ee pazaeiam)
dhonuvnunarica
OI1K-1 1.Paznensr 6mnodusukulloporopsiit KonTponbHble  |Bompocsl K
CIOCOOHOCTD —O0ro(u3MKa CIOXHBIX— BOMPOCH! pacKpBITHI,BOMPOCH], OTYETPK3AMEHY
CaMOCTOSITENIFHO (CUCTeM,  OMO(H3UKaHO HE TOJHOCTHIO; o
OCYIIECTBIATh  [KJIETKH, MosieKyssipHasg—Cnaboe 3HaHMeTabopaTOPHON
Hay4yHO- onodusuka. METO]0B pabore,
MCClIeoBaTeNbCK [2.3HaUeHHe VICCIIEZIOBAHHUS ucodbeceioBaHue.
VIO e TENbHOCTBONO(DU3UKI UISIUH()OPMALIIOHHOKOMM
B MEIUIUHBI, CEIbCKOIOyHUKAIIMOHHBIX
COOTBETCTBYIOIIE [XO34MCTBA, HKOJIOTUH,TEXHOIOIHUI
151 KOCMUYECKHUX —O0yuaromuiics
1po¢ecCrOHAIbHOMCCIIE0BAHNH. MOYKET
i obmactu  c3.TepMoaMHAMHYECKHU [TPOUIUIIOCTPUPOBATH
MCIIOJIb30BAHUEM |€ OCHOBBI IPOI[ECCOBOCHOBHBIE MOJIOXKEHUS
COBPEMEHHBIX PKU3HEIEATCIbHOCTH. [OMO(PH3UKH
METOJ10B 3aKOHBI KOHKPETHBIMHU
VICCIIEZIOBAHUS  UTEPMOJAMHAMUKH. pUMepaMH, HO MUMEET
uH(popmanmonHo- 4.buogpusnka 3aTpyIHEHUS npu
KOMMYHHKAIIOHH KJIETOYHBIX MPOIIECCOB [PEILIEHUN HEKOTOPHIX
bIX TexHogoruii  5.0OcobeHHOCTH 3ajad;
npocTpaHcTBeHHOW — —OOydaromuiics HE
OpraHu3anuu  OeNIKOB.[IEeMOHCTPUPYET
OcobenHoctu YBEPEHHOTO BIIa/ICHUS
MPOCTPAHCTBEHHON MOHSITUAHBIM u
OpraHu3aluu TEPMUHOJIOTMYECKUM
HYKJIECHMHOBBIX KHCIIOT.aIMapaToM;
6./IlmHaMHUIecKre —J{omoTHUTEIBHBIE
CBOMCTBa BOIIPOCHI  BBI3BIBAIOT]
OHONIOTUMEPOB. 3aTpyHEHUE.
7.MexaHu3Mbl
penaparuu JHK.[ToBbIiIeHHBI#H KonTponbsHbIE
MexaHu3Mbl — Bompochl pacKpbITBIBOIIPOCH], OTYET]
peIUIMKaUN JHK. o cymiectBy; 1o
Cunte3 u npoueccuHr—O0yJaromuncs B{1abopaTopHOit
PHK. LETIOM BJIaJIeeTpadoTe,
8.MexaHHU3Mbl THOEIMOCHOBHBIMU TEOPUSMHICOOECEI0BAHUE,
KJICTOK. ATIONTO3. orohuzuKu upedepar C
0. Hekpos. AyTtodarus monumaer UX[IpE3CHTALMEN,
COZIEpKaHUE; ydacTue B
—Hmeer 00mee/O0CyKaeHuN
MpecTaBiIeHNE O[TOKJIafIA.
SIBIICHUSIX,
MPOMCXOAAIINX B

PKUBBIX OPraHU3Max
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Bnameer B meaom
HEO00XOAUMBIMHA
METOAaMU  pELICHUs
KOHKPETHBIX 3aj1a4,
MOKET
MPOUJLTIOCTPUPOBATH
OCHOBHBIC ITOJIOXKCHUS
oropu3nKu u
MOJIEKYJISIPHBIX OCHOB
PKM3HU KOHKPETHBIMU
MpUMEPAMH;

— B nmocratounoit mepe]
BJIaJic€T IOHATUHHBIM
Y TEPMUHOJOTMUYECKUM
armnapaTom;

— HMmeer 3aTpynHeHus

npu OTBETE Ha
TOTIOJTHUTENIbHBIE

BOIIPOCHI.

Bricokuit Kontponsubie —Bce Bompocsl
—Bce BOIIPOCBIBOIPOCHL, OTYET|PACKPBITHI
[PACKpPBITHI IIOJIHOCTHIO; |10 [10JIHOCTBIO;
—O0yuarommuiics mabopaTopHO -

BJIaJIEET  OCHOBHBIMHUpaOOTE, o0yyarouiics
MOJIOKEHUSMU cobecenioBaHuE, [BIAJEET
Oropu3NIECKIX upedepar CIOCHOBHBIMU
XUMHYECKUX OCHOB[[IPE3CHTAlIMEH, (TCOpUSMU U]
PKUBBIX OOBEKTOB HOOCYXIEHUE r1y0O0KO
TyOOKO MOHUMAET WX [BO3MOXXHOCTEH |[IOHMMAaeT WX
CoZlepKaHUE; MCIIOJIb30BaHUS |COAEPIKAHUE,
—meer SICHOEHOBBIX 3HaHUN B MIMeeT sicHoe
MpeCTaBICHUE CBSI3UHAYYHO- [peICTaBICHU
TEOPUM U TIPAKTUKHU BUCCIEIOBATEILC € CBSI3U
pamMKax H3JaraeMorokou padore. TECOPHU "
MaTepHana; NPAKTUKA B
— YBEpEeHHO BIAJEeT] pamKax
HEOOXOAUMBIMU U3J1araeMoro
METO/IaMH  PEIICHUS MaTepHuana;
KOHKPETHBIX  3ajady, —YBepeHHO
MOYKET BJIAJICET
[POUJUTIOCTPUPOBATH HEOOXOAMMBIM
OCHOBHBIE MOJIOXKEHUS 1 Merojamu
TEOPUH KOHKPETHBIMU pelieHus
[IpUMEPAMH; KOHKPETHBIX
— SIcHO W YeTKO JaeT 3a7a4, MOXKET|
OCHOBHBIE [TPOUJIIIOCTPH
onpenenenus. Bnaneer poBaTh
TEPMHUHOJIOTMUYECKUM U OCHOBHBIE
MOHATHIHBIM [MOJIOKEHUS
arrnapaTom; TEOpUU
—Pa3BepHyTO OTBEyaeT] KOHKPETHBIMHU
Ha  JIOMOJHHUTEIbHBIC [pUMEPaMH,
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[1K-2

1.Pa3nensl Guodusuku

CIIOCOOHOCTD —O01Oo(pU3MKa CIOXKHbIX|
00BSCHATH cucteM,  Ouodusmka
MPOILIECCHI, KJICTKH, MOJICKYJIIpHas
lexxarue BloModu3uKa.
OCHOBE OTBETHBIX]2.3HAaUEHUE
[peakiui oroduzuku s
PACTUTENBHOTO  MEAMIIMHBI, CEITHCKOTO
OpraHu3Ma HAXO3SAMCTBA, DSKOJOTHH,
OMOTUYECKHE  HUKOCMHUYECKHX
AOMOTHYECKUE MCCIIeIOBAHM.
dakTopsl  cpenbl,3. TepMoIuHAMUYECKU
MPOBOIUTH € OCHOBBI IIPOIIECCOB
AHaIu3 PKU3HEACATEIILHOCTH.
(YHKIIMOHATIBHOT [3aKOHBI
0 COCTOSIHUS[TEPMOJIMHAMHUKHU.
pacTeHuin Ha4.buodusuka
OCHOBE KJIETOUHBIX MPOIIECCOB
COBPEMEHHBIX 5.0cobeHHOCTH
METOJI0B MPOCTPaHCTBEHHOMN
MCCIICIOBAHUS OpraHu3anuu  OeJIKOB.
OcobOenHnocTtu
MPOCTPAHCTBEHHOM
OpraHu3aluu
HYKJICHHOBBIX KHCJIOT.
6. JlnuHAMHUYECKHE
CBOMCTBA
OHOIOIMMEPOB.
7. MexaHu3MBbI
[perapanumn JHK.
MexaHU3MBI
penIuKanuu JHK.

CuHTE3 U TPOLECCUHT
PHK.

8.MexaHu3Mbl TrubenU
KJIETOK. ATIONTO3.

9. Hekpos. AyTtodarus

[ToporoBsiii

— Bonpocel packpbIThl,
HO HE IOJIHOCTBIO;

— Crnaboe moOHMMaHHE
CBSI3U TEOPUH H
MPaKTUKY;

— OOyuarommiics
MOJKET

MPOUJUTIO CTPUPOBATH
OCHOBHBIC ITOJIOXKCHUS
TeOpUU

KOHKPETHBIMHU
MpuMepaMH, HO UMEEeT
3aTpyIHECHUS npu
[PEIIEHUH HEKOTOPBIX
3ajad;

— OOyuaromuiica He
ITEMOHCTPUPYET
YBEpEHHOI'O BJIaJCHUS
MOHSITUNHBIM U
TEPMUHOJOTrMTYECKUM
armapaToM;
—J]OTOTHUTEIBHBIC
BOIIPOCHI  BBI3BIBAIOT
3aTpyJaHEHHUE.
IToBBINICHHBIH

— Bompocsl packpbIThI
MO CyUIECTBY;
OO6yuarommuiics B
[eJIOM BJAJCET,
OCHOBHBIMU TEOPHSIMHU
15 MOHUMAET 170:4
coJlepKaHueE;
—meet
MpeaCcTaBICHUE
CBSI3U TEOPUH
MPaKTUKU B paMKax
M3J1araeMoro
MaTepHaa;
Bnameer B meiaom
HE00XOIUMBIMU
METOAaMU  peIICHUs
KOHKPETHBIX 3a71a4,
MOJKET

MPOUJUTIO CTPUPOBATH
OCHOBHEIC ITOJIOXKECHHS
TEOPUH KOHKPETHBIMU
MpUMEpPaMH;

— B mocratouHoil Mepe
BJaJiceT ITOHSITHHHBIM
W TEPMUHOJIOTUYECKUM
armapaTom;

obO1ree
0
u

KoHTponbHbIE
BOIIPOCHI, OTYET
o
mabopaTopH ot
pabore,
co0ecenoBaHue.

Bompocsl
DK3aMEHY

K
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— HMmeer 3aTpynHeHus
npu OTBETE
ITOMIOJTHUTEIbHBIE
BOMPOCHL. Bricokuii
—Bce BOIPOCHI
[PACKpBITHI IIOJIHOCTHIO;
—O0yuaromumiics
BJIAJICET  OCHOBHBIMU
TEOpUSIMU M TIyOOKO
MOHUMAaET ux
COJIEPIKAHUE;

—Nmeet SICHOE
MpECTaBICHUE CBS3U
TEOPUH U TIPAKTUKH B
paMKax  M3J1araeMoro
MaTepHana;

— YBEpEHHO BIIAJICET]
HE00XOIUMBIMU
METOJlaMH  pELIEHUs
KOHKPETHBIX 3ajiad,
MOKET

MTPOUJLTIO CTPUPOBATH
OCHOBHBIE TTOJIOKEHUS
orohuzuKu
KOHKPETHBIMHU
[IpUMEPAMH;

— SIcHO M yeTko JHaer)
OCHOBHBIE
onpenenenus. Brnaneer,
TEPMUHOJOTMYECKUM 1
MOHATUHHBIM
arrnapaTom;
—Pa3BepHyTO OTBEuaeT,
Ha  JIOTIOJHUTEIbHbBIC
BOIIPOCHI.

KoHTponbHbIE

HaBOIIPOCHI,

OTtueT
mabopaTopH ot
pabore,
co0ecenoBaHue,
pedepar,
00CyXJICHHE
BO3MOXKHOCTEH
MCITOJIb30BAHUS
HOBBIX 3HAHHUH B
Hay4YHO-
KICCIIENOBATENBC
KOIt paboTe.

10|

2. Onucanue nokasareJeil U KpuTepreB OLIEHUBAHUSI YPOBHS NPHOOpPeTEHHbIX

KOMIIETEHIIMA HAa Pa3JIMYHbIX 3Tanax ux (popMHUPOBaAHUS

Kon Kputepun B COOTBETCTBHH C YPOBHEM OCBOCHHS
KOHTPOIMPYEMOM  [[IOPOTOBBI MIOBBIIICHHBIH BBICOKHI(OT
KOMITETEHILIHH (6a30BbIi) (xoporio) JMYHO)
(ymoBieTBOpH- 70-84 Gannos 85-100
TEJHHO) 55-69 0aioB
0ayuioB
OIIK-1 3HaeT METOAUKY |3Haem METOAMKY| 3Haem Jexuuu m
CIIOCOOHOCTH OpraHH3aIu OpraHHu3aIiu HAYYHO- METOIUKY nabopatopH
CaMOCTOSITEIILHO Hay4HO- MCCIIeI0BATEIbCKAX OpraHu3alliy | bIe 3aHATHS C
OCYIIIECTBIISATH UCCIIeoBaTeNbC [PaboT W TPOBEICHHS| HAYYHO- HCIOJIb30BaH
HayIHO- KuX pabor ¥ mabopaTOpHBIX uccienoBaTe | ueM
MCCIICIOBATEIbCKYIO | IPOBEICHHUS DKCIIEPUMEHTOB, JIbCKUX AKTHBHBIX H
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JECATCIIBHOCTD

COOTBETCTBYIOIIIEH
npo¢eccroHaIbHON

o0Jlactu

MCIIOJIb30BAHHUEM

COBPCMCHHBIX
METOO 0B
MCCICI0BaHUA

MH(pOPMAIIMIOHHO-
KOMMYHUKaIIMOHHBIX

TEXHOJIOTUH

1a00pPaTOPHBIX
IKCIIEPUMEHTOB

COBpEMEHHBIMU
METOJIaMH  MCCIICIOBAHUS
158 MH(pOPMALIMOHHO-
KOMM yHHKAITHOHHBIX

TEXHOJOT U CIIOCOOCH
CaMOCTOSITENIbHO peIIaTh
3a/1auu B obmacTu
6ropu3nKH u
MOJIEKYJIIPHOM OMOJI0THH

pabor u
MIPOBEIACHUS
1a00paTOPHBI
X
SKCIIEPUMEHT
OB, CIIOCOO€EH
CaMOCTOSATE
BHO peIIaTh
3a1a4M B
obnactu
MOJIEKYJISIPH
oii Omonoruu
u
onodusuku,
c
HCII0JIb30BaH
ueM
COBpPEMEHHBI
X  METOJIIOB
HCCIICOBAaHH
s u
uH(popMaIo
HHO-

KOMM yHUKAII
HOHHBIX
TEXHOJIOT Ui

WHTCPAKTUBH
BIX TNPUEMOB
oOydeHHs.
Camocrosite
ThHAs
pabora.

VYmMmeer
npeacCTaBIsATh
IMOJYYCHHBIC B
HNUCCICOOBAHUAX
pe3yibpTaTel B
BHUAC OTUYCTOB H

pedeparon

YMeeT  npencraBisTh
MONTyYeHHbIe B
MCCIIETIOBAHUSIX
pe3yibTaTel B BHJC
OTYETOB M  HAYYHBIX
myOMKaIuii
(cTeHIOBBIC  JTOKJIAJbI,
pedepaTsl U CTaThbU B
MEPUOANYECKOU
HAay4YHOU Me4aTu

Ymeem
PEACTABIIAT
b
MOJTyYCHHBIC
B
UCCIICZIOBAHU
SIX
pe3yJIbTaThl B
BUJIE OTYECTOB
U HayydHBIX
myOKaIuii
(cTreHmoBBIC
JIOKJIa]TbI,
pedepaTsl,
CTaThu B
HEPUOIUYECK
Ol Hay4dHOMU
neyaru,
UCIIOJIH30BAT
b
COBpPEMEHHBI
e METO/TBI
UCCIIeZIOBaHU
s u
UHOPMAINO
HHO-

KOMM YHHUKAII

Jleknuu )41
nabopaTopHBI
€ 3aHATHS ¢
WCIIOJIb30BaH
ueMm
aKTUBHBIX U
WHTEPaKTUBH
BIX IPUEMOE
oOy4deHusl.
Camocrosite
JIbHAsA
pabora.
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HOHHBIC

TEXHOJIOTUH
Braoeem Braoeem Braoeem Jlexmuu |
[TepBuunbIMEI 3HaHUSIMU T10 CHUCTEMHBIMH | JIJAOOpaTOpHbBIC
3HAHUSIMHU 0 | 6nousuKe u 3HAHUSAMHU 10| 3aHSATHS Cc
Ouopusuke M | MOJNEKYJISPHOM OnodHu3nKe W MCIIOIb30BaHN
MOJIEKYJIIPHON | GHOJIOTHH, MOJICKYJIIDHO | €M aKTHBHBIX|
Ouonoruu, COBPEMEHHBIMU W Ouwomnoruu, u
METoAaMHu METOJaMH METOJIaMHU H| UHTCPAKTHUBHBI
HUCCIICNIOBAHUA. HCcCIeq0BaHus U TpeOOBaHUAMH| X MPUEMOB
UH(OPMAIIMOHHO- K o0ydeHHS.
KOMM YHUKAITHOHHBIX ianupoBanu | CaMOCTOSITENb
TEXHOJIOTUH , 1) u Has pabora.
oopmieHHUS 1 peanuzaiuu
arpobanuu Hay4YHO-
PE3yABTATOB,IPECTABIIC| UCCIETOBATEN
HUS OTYETA. bCKOM paOOTEHL
TIK-2 Buaem 3naem 3Haer Jlexuuu 7|
CIIOCOBHOCTE OcHoBHbIE OcHoBHbIE TnONOXKEHUs | DyHIaMEHTAN | TabopaTOpPHBIC
OGBSCHATE TPOIIECCH, MTOJIOK CHHS 0| PU3UKO-XUMUYECKUX BHBIC 3aHATUA c
(I)I/ISI/IKO- OCHOB JKH3HH JKHBBIX HpO6J‘IeMLI HCIIOJIb30BAHM
JICKAIIC B OCHOBC ypyprgeckix OPraHW3MOB, OMOPU3UKH W eM aKTHBHBIX
OTBETHBIX  PCAKIMM| ocyoBax JKMBBIX AJalTallMM  PACTEHUN | MOJIEKYJSIPHO | g
[PACTUTEIILHOT O OpraHM3MoB,  B| Ha BHeHIHUE (QaKTopel, | i  Ouonoruw, MHTEPAKTHBHE]
opraHu3Ma Hal TOM yucye COCOOCH  TPOBOAUTH | BOBMOXKHOCTH | x IPHEMOB
GHOTHUECKIE ul pacTenwuii 1 CaMOCTOSITEIIbHBIC 00BSICHEHUS 00y eHHSL.
A GHOTIIECKIC peaKium HCCIIeIOBAHUS C | MOJIEKYJISIPHBI | CamocTosSTeNb
PaCTUTENBHOTO | MCHOJIB30BAHUEM X MEXaHH3MOB paq paGorTa.
(paxTopsI Cpeabl, OpraHusma Ha COBPEMEHHBIX METOAOB | OTBETHBIX
MPOBOJUTH AHAIMM3| gyenHue HCCJICIOBAHUSI peakuui
(I)yHKI_[I/IOHaJIBHOFO Q)aKTOpr Cpeabl PaCTUTCIILHOT
COCTOSIHUS PACTEHHM 0  OpraHusMa
Ha OCHOBE Ha  BHCIIHHC
BO3JICHCTBHS
COBPEMEHHBIX " KaK
MCTOL OB MPOBOJIUTH
MCCIICIOBAHUS aHaIu3
(YHKIMOHAJb
HOT'O
COCTOSIHUS
pacTeHuil  Ha
OCHOBE
MIPUMEHEHUS
COBPEMEHHBIX
METO/I0B
HCCIIeIOBAaHUS
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Ymeem VYmMmeeT Ymeem Jlekuu u
YactuyHo OOBSICHSTH INPOLIECCHI, | OOBACHATH 1a00paTOPHBI
OOBSICHUTD Jexalige B OCHOBE | MPOIECCHI, € 3aHSITHUSA C
HEKOTOpbIC OTBETHBIX peakuui | nexaue B | UCIOJIB30BaH
IPOIIECCHI, pPacTUTEILHOT O OCHOBE uem
CBSI3aHHBIE C opranusma Ha | OTBETHBIX AKTUBHBIX U
BIIMSTHHCM OnoTHYECKHE U | peakuui WHTCPAKTUBH
OMOTHYECKUX U | A0MOTHUYECKHE PACTUTEIBHO | BIX IPUEMOB
a0UOTHYECKUX (hakTopsI cpensl, | ro oOydeHHs.
(dakTopoB Ha MIPOBOHTH aHa/IM3 | opraHu3Ma CamocrosTen
COCTOSTHUE (YHKIIMOHATIBHOTO Ha bHas padora.
OMOMOIIMMEPOB | COCTOSTHUS PACTEHHIM OHMOTHYECKHE
KJICTKH "

a0MOTHYECKU

e  (¢akTopsl

cpenpl,

MIPOBO/IUTH

aHau3

(byHKIIMOHAT

BHOTO

COCTOSIHUS

pacTteHu# ¢

UCIIOJIb30BaH

uem

COBpEMEHHBI

X  METOJOB

MOJIKYJISIPHO

i Owuonoruu

u

OMO(HU3HKH.
Braoeem Braoeem Braoeem Jlexuuu 7|
HeKoOmopuviMu 3HaHUSIMH [0 METoJaM| CIIOCOOHOC nabopaTopHbIe
3HAHUSAMU ¥ 6uopu3NKH u| ThIO 3aHATHSA C
MeToJaM MOJIEKYJISIPHOU OOBACHATH WCIOJIb30BaHU
onoduzuku u| OMOJIOTHH, crocoben| MPOLECCHL, €M aKTHUBHBIX
MOJIEKYJIIPHOM AHAJIM3UPOBATh JieXKamune u
Ouonoruu, uMeeT OTBETHbHIE peakuuy B OCHOBC MHTCPAKTUBH
crnaboe pacrenuii Ha BHemHHE OTBETHBIX BIX TPUEMOB
npesacTaBieHue | GaKTOpbI cpensl,| PCAKINH o0yueHus.
00 BIIAJICET OCHOBHBIMH| PACTUTEJIb CamocrosTen
aJanTalMoOHHbBIX | METOJAMHU N3yuenus HOro bHas pa60Ta.
BO3MOXKHOCTSIX | OMomonumepoB u  ux OPTraHu3Ma
PACTUTENLHOIO | OTBETHYIO peakimio Ha Ha
opraHusma B OMOTUYECKHE y OHOTHHECK
OTBET Ha| abuotuueckue daxrops | 1€ 1
BHELIHYE abuoTtnuec
(bakTophl cpebl Kne

dakTopsl

cpensl,

IIPOBOJIUTH

aHaM3

(bYHKIIMOH

QJIILHOTO

COCTOSIHHS

pacTeHuit

Ha OCHOBE

COBpEMEHH

BIX

METOJ/IOB

UCCclieIoBa

HUS
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3. TunoBble KOHTPOJIbHBIE 32IaHUSI HJIH HHBbIE MAaTePHAIbI, HE0OX0AMMBbIE 1JIs
OLICHKY 3HAHWH, YMEHUI, HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH,
XapakTepu3yruux 3Tanbl GopMHUPOBaAHUS KOMIIETEHUHH B Ipolecce 0CBOEHMS
o0pa3oBaTeJbHOM NPOrpaMMBbI U IIKAJAbI KX OLCHUBAHUSA

KoHTpoJibHBIE BOIIPOCHI AJIs1 TEKYLIEro KOHTPOJIs 3HaHuil MoayJs 1.
Ilepeyenb BonpocoB K MoayJit0 Nel.

1. 3Hauenue OWMOPHU3WKH I MEAMIIMHBI, CEIHLCKOTO XO3SKWCTBA, AKOJOTHU, KOCMHUYECKUX
HUCCJIEIOBAHUM.

2. Paznensl Ouodusuku — OuMOpH3MKA CIOXKHBIX cHUCTeM, OMOQU3MKA KIETKH, MOJEKYyJspHas
onodu3mnka.

BI/IO(l)I/I3I/ILICCKI/Ie METOAbl HCCICAOBAHHA - CICKTPAJIbHBIC, 3JICKTPUYCCKUC, PAAUOU3OTOIIHELIC,
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC, MHUKPOXUMHYCCKHC.

4. TIpocreiimme KHHETUYECKHUE MOCIIA OMOJIOTHYECKHX MTPOIIECCOB
5. UccnenoBanue CTallMOHAPHOTO COCTOSIHUS CUCTEM.

6. CpaBHI/ITCJ'IBHBIe 0COOEHHOCTH KJIAaCCHYECKOMH TCPMOJIUHAMUKHU U TCPMOAHNHAMUKHU H606paTI/IMI>IX
IMpOLECCOB.

7. [IpoGaema HENMMHEMHOCTH B TEPMOJIMHAMUKE OMOJIOTUYECKUX CHCTEM.
8. OO0u1Me 3aKOHOMEPHOCTH (POPMHUPOBAHUS MAKPOMOJIEKY .

9. KoBasientHble U crnabble CBsI3U (KYJOHOBCKHE B3aMMOJICHCTBUS, BOAOPOIHBIC CBSI3U, CUJIbI BaH-
nep-Baanbca, qucnepcHbIe CUIIB).

10. Pa3zButue npencraBieHUd O CTPYKTYPHOM opraHu3anuy MeMOpaH: JUIUHAS TEOPUsl, MOAEIb
«COHJIBUYY, TEOPUS KyHUTAPHOU MEMOPAHBI».

11.0OcHoBbl Tepmonunamuku (T). Onpenenenus u 3akonst T/,

12. OcoOEHHOCTH CTPYKTYpPHI KUBBIX KJIETOK W TKAHEH, JIeXKAIIUe B OCHOBE MX DJIEKTPUUYECKUX
CBOICTB.

13. EcTecTBeHHbIC aHTUOKCUAHTHI TKAaHEH U UX OMOJIOTHYECKast POJIb.

14. Tpancmopt HeanekTpomToB. [IpoHUTIaeMocTh MeMOpaH AJist BOJIBL.

15. Yuactue AT®a3 B akTUBHOM TPaHCIIOPTE HOHOB Uepe3 OMOJIOrHuecKre MEMOpPaHBI..
16.MexaHu3Mbl aKTUBAIIMU 1 HHAKTUBAILIUA KAHAJIOB.

17. YpaBHenue Muxasnuca-MenteH. Biusaue monuduxkatopoB Ha KMHETUKY (DepMEHTATHBHBIX
peakuuii.

18. omennas cTpykrypa 0enkoB: OCHOBHBIE IPUHIUIIBI CTPYKTYPHON opranuszanuu. Ileppuynas,
BTOpUYHAsL, TPETUYHAS U YETBEPTUYHAsL CTPYKTypa OenkoB. [lenTunnas cBA3b.

19. OcHoBHBIE (PU3MUECKHE METOJBI I aHAJIM3a MPOCTPAHCTBEHHOI'O CTPOEHUS OHOJOrMYECKHX
MaKpOMOJIEKYJl. PEHTT€HOCTPpYKTYpPHBIN aHAIU3.

20.Kpucranmmzanus 6enkos. [Iporeomnus.

21.KpuoanektpornHast Mukpockomnusi. CrneKTpocKonusi siIepHOr0 MarHuTHOro pesoHanca (SIMP).
DOnexTpoHHbIN napamMarHuTHbIN pe3oHaHc (D11P).

IlepeyeHb BONPOCOB K MOIYJII0 Ne2.
1.DakTophl CTAOUIN3AIMH MAKPOMOJIEKYJI, HAIMOJICKYJIIPHBIX CTPYKTYp U OnomeMOpaH.

2. CBoOOIHBIE pavKalbl MPH EMHBIX PEaKIHSIX OKHCICHUS JHIHIOB B MeMOpaHax W JIPYTHX
KJIETOUHBIX CTpyKTypax. OOpa3oBaHne CBOOOJHBIX pAIMKAIOB B TKAaHSIX B HOPME W TIPH
MaTOJIOTUYECKHUX Tpoiieccax. Poib akTHBHBIX OpM KHCIIOpOJIa.
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3. AHTHMOKCHAAHTBHI, MEXaHHM3M HX OHOJOrH4eckoro aeicTBusg. EcrecTBeHHBIE aHTHOKCHIAHTHI
TKaHEH W WX OWOJIOrMYEcKash pOJib. IMPOIECCOB TPAHCIOPTAa BEIIECTB 4Yepe3 OMOMEMOpaHbl U
OMOAJIEKTPOr eHE3

4. Crpyktypa u (GYHKIUMU HYKJICHHOBBIX KHUCIOT: PecTpukiuoHHbIi aHamu3. OrmnpenencHue
nocJieoBaTenbHOCTH HykieotuioB JITHK.

5..Texnonorun CRISPR-Cas9. @yHKIIMOHATBHBIE OT/IENbI U CBOMCTBA F€HOMA.
6. OcoOeHHOCTH OpraHU3aIiy F'eHOMa MPOKAPHOT U JyKapPHOT.

7.Perynauus TpaHCKPUIILIMK Y IPOKapuoT U 3ykapuot. [Iporeccunr PHK

8.. Kimaccudukarust THTIOB KJIETOUHON THOEIH.

9. OcHOBHBIE ITyTH T'UOEN KIETOK

10. ®yHKIIMM MUTOXOHAPUH B KJIETKE U PEryJALUU €€ MeTadon3Ma

11.Kakue cemeiicTBa mporeas, IPUHUMAIOT y4acTUE B THOENN KIETOK?

12. He3aBucuMble OT TPaHCKPUIILUYU ITPO-aONTOTUYECKUE PYHKINU pS3

13. Ilepeuncaure meronsl uccnenosanus [IKI', nalite ux kpatkoe onucanue

Tembl pedepaton

1.buonornyeckue u GpU3NUECKUE MPOLECCHl U 3aKOHOMEPHOCTH B )KMBBIX CHCTEMAX.
2. BHyTpeHHss 3Heprusi, TenjaoTa U padboTa, Kak TepMOJANHAMUYECKHE (PYHKIUH.
3. Jloka3arenbCTBa MPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOJUHAMUKH K OMOCHCTEMAaM.

4. TlpuMeHEHHE TEpMOAMHAMUKH B OWOJIOTMHM: METOJBI pacueTa CTaHJIAPTHOH W peajbHOU
cBOOO/IHOM 3HEeprun 6MoxXuMHuUYecKux npoueccoB. CBodoaHast sHeprust [ m66ca u I'enpmronbua.

5. buodusmuka ¢orocuHTe3a: Qusnueckas U (UIMKO-XUMHUYECKas CTaJUM, KBAHTOBBIA BBIXOI,
KBaHTOBBIN pacxoj. Pacuet KITJI.

6. ®uznueckue momenu HK. Merons u3zyuenus JJHK u PHK.

7. Pa3BuTue NpeACTaBlIEHUN O CTpPOCHMM OMOMeMOpaH; THMBI Mojeneld MeMOpaH, UX HaydyHOe
3Ha4YECHHUE.

8. Ilpobnema mNPOHWIIAEMOCTH W TPAHCIOPTa BeEHIECTB dYepe3 OmomeMOpaHbl. MeToasl
UCCIICIOBAHUS ITPOHULIAEMOCTH.

9. AKTMBHBII TpaHCIIOPT MOJIEKYJ M MOHOB uepe3 OMoMeMOpaHbl, €ro XapakTepUCTHKa, CBOWCTBA U
(GyHKIIH.
10. buosnexkTprueckue BJICHH: 00IIast XapaKTeprUCTHKa, KiIacCu(puKamus.

11.EcrecTBeHHBIE AHTUOKCUJAHTHI TKaHEHM M UX ouonornyeckas PpoJib buonoruueckue u
(1)I/IBI/ILICCKI/IC MMpOoHECChl 1 3AKOHOMEPHOCTHU B )KUBBIX CUCTEMAX.

12. ®uznueckue mogemn HK. Mertonst m3yuenns JJTHK n PHK.

Kpurtepun n nokasareJin, McnoJib3yemble pu olleHMBaHUU pedepara

Kpurepun ITokazarenn

1.HoBuzna pedepupoBaHHOr0 aKTyaJbHOCTh MPOOIEMBI U TEMBI;

TEKCTa HOBH3HA M CAMOCTOSITEIbHOCTh B IIOCTAHOBKE MPOOIIEMBI
Makc. - 2 6anna HaJIMyue aBTOPCKOU IMO3ULIMH, CAMOCTOSITEIbHOCTD CYKJAEHUM.
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COOTBETCTBHE IIJIaHAa TeMe pedepaTta;
COOTBETCTBHE COJIEpKaHUSI TEME U IMJIaHy pedepara;
MOJHOTA W TAyOMHA  PACKPBITHS OCHOBHBIX  IOHSTUH

2. CreneHnb pacKphITHsI TPOOJIEMbI; YMEHHE paboTtathb c JIUTEPATypPOH,
CyImHOCTH TpoOieMbl Makc. - 4 cucTeMaTu3upoBaTh MaTepHal;
Oasuta yMeHHE 0000111aTh, CONOCTABIIATh Pa3JIHMUHbIE TOUKH 3PEHHUS 110

paccMaTpuBaeMOMYy BONPOCY, AapryMEHTHPOBAaTh OCHOBHBIC
MIOJIO’KEHUS ¥ BHIBOJIBI.

3. OOOCHOBaHHOCTH BBIOOpA KPYT, MOJHOTA MCHOJIb30BAHUS JIUTEPATYPHBIX UCTOYHUKOB IO

HCTOYHHUKOB npobiieme;

Makc. - 2 6amna IPUBJICUEHNE HOBEHIINX paboT mo mpobieMe (KypHalbHbIE
nyOnMKanuy, MaTepruaibsl COOPHUKOB HAYYHBIX TPYJOB M T.A.).

OpaBUIbHOE  O(OPMIIEHHE CCBUIOK Ha  HCIHOJb3yEMYIO
JUTEPaATYpY;

4. CobOmonenne TpeOOBaHUN K IPaMOTHOCTh M KYJIbTypa U3JI0KEHMUS;

oopmiienuto Maxkc. - 1 6aimn BiaJeHHE TEPMUHOJIOTHEH;
co0moieHre TpeboBaHU kK 00beMy pedepara;
KyJIbTypa odopmiieHus (BblaeraeHue ab3aleB, rpaduuecKkuit
MaTepua, pUCyHKH).

oTCyTCTBHE OpQOrpaduyecKux M CHHTAKCUYECKUX OHIMOOK,
5. 'pamoTtHOCTh Makc. - 1 621 (CTUAMCTHYECKUX ITOTPEIITHOCTEH;

OTCYTCTBHE  OIEYaTOK,  COKpAaIEHUU CJIOB (xpome

OOIIEeNPUHSATHIX);

JUTEPATYPHBIN CTUJIb.

Bomnpocsl Kk 3k3amMeny

1. 3naueHue OMOGU3UMKM [UII METUIMHBI, CEJIbCKOI'O XO3SIMCTBA, HKOJIOTMH, KOCMHUYECKHX
HCCIIEOBAHUM.

2. Paznmensl Omodmsuku — OMOQU3MKA CIOXKHBIX CHCTEM, OMO(MU3MKA KJIETKH, MOJEKYJsSpHas
onodusmnka.

3.buodpusnyeckue MeTOABl MCCIEAOBAHUSA - CIEKTpajbHBIE, 3JIEKTPUUECKHE, PaJUOU3O0TOIHBIE,
(bU3NKO-XUMUYECKIE, MUKPOXUMUYECKHE.

4. buosnexkTpuueckue sBIEeHH: 00I1as XapaKTepUCTHKa, KilaccuuKaims.

5.EcTecTBeHHBIE AaHTHOKCHUAAHTHI TKaHe M uX Ouosormueckass poib buosor.. Texnomorun
CRISPR-Cas9. ®yHKIIMOHATBHBIEC OT/IENBI i CBOM CTBA T€HOMA.

6. OcobeHHOCTH OpraHu3aly reHoMa MPOKapuoT U SyKapuoT.

7.Peryisiuus TpaHCKPUIIIMK Y IPOKapHoT U dykapuoT. ITponeccnar PHK

8.. Knaccudukaius THIOB KJIETOYHOM rUOEIH.

9. OCHOBHBIC MYTH THOCIIN KJIETOK

10. ®yHKIIMU MUTOXOHAPHUH B KJIETKE U PEryJisAlNKU €€ MeTabonr3Ma

11.Kakue cemeiicTBa npoteas, NPUHHUMAKOT y4acTHEe B THOEIH KIIETOK?MYecKue M (DU3HYECKUE
IPOLIECCHl U 3aKOHOMEPHOCTH B JKHUBBIX CHCTEMAX.

12. ®uznyeckue monenu HK. Metoast uzyuenus IHK u PHK?7..

Kpurepuu oneHKH 3HAHMI HA JK3aMeHe

OueHka «OTJIMYHO» Ha OHK3aMEHE CTaBUTCS NpPH NPaBUIBHOM, IOJHOM U JIOTHYHO
MOCTPOCHHOM OTBETE, MPABWJIBHOM YIOTPEOJICHUH TEPMUHOB, YMEHHH MPHBOIUTH MPUMEPHI
MPAKTHYECKOI0 UCIOJIb30BAHUS TEOPETUYECKUX 3HAHHU M, 1EMOHCTPALUH 3HAHHUH JIOMOJTHUTEIbHBIX
HMCTOYHUKOB MH(OPMAIIMH 110 TAHHOMY BOIIPOCY.
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OLIGHKa «XOpOI_HO» Ha DJK3aMCHEC€ CTAaBHUTCA HpI/I HpaBI/IJ'IBHOM, IIOJIHOM MW JIOTUYHO
MOCTPOEHHOM OTBETE, YMCHHHM OIEPUPOBATh TEPMHHAMH, YMCHHH MPHBOJIUTH IPUMEPHI
MIPAKTUYECKOTO UCIIOIb30BAHUS TEOPETUUCCKUX 3HAHUH, HO B OTBETE UMEIOTCS HErpyOble OIMMOKH
HJIM HCETOYHOCTHU, BO3MOXHbLI 3aTPYAHCHHA B HCIIOJIB30BAHHMU IIPAKTHYCCKOro MaTepualia,
JIENIaI0TCS HE BIIOJIHE 3aKOHYEHHBIE BLIBOALI MM 0000IIIEHUS;

OH@HKa ((YI[OBJ'IGTBOPI/ITGJII)HO» CTaBUTCS HpI/I HCITOJIHOM OTBETEC Ha BOHpOCBI, HN3JI0)KCHUC
OTBE€TA C 0HH/I6KaMI/I, HapymeHI/II/I JIOTUKU W3JI0XKCHHUA MaTepI/Iana, HCO6XOI[I/IMOCTI/I HaBOISIIIU X
BOIIPOCOB.

OHeHKa CHCYAOBJICTBOPUTCIILHO» CTABUTCA IMPU CXEMATHYHOM OTBCTC HA BCC BOIIPOCHI
6I/IJIeTa C prGBIMI/I OH_II/I6K21MI/I, HCIIOHUMAaHUN CYH_IHOCTI/I BOIIpOCa, HeyMeHI/IeM HNCII0JIb30BAThH
TEPMUHOJIOTHIO, TPUBOAUTH NPUMEPHI MPAKTUYECKOIO HCIIOJIb30BAHUSI TEOPETHUUYECKUX 3HAHUM,
HCYBCPCHHOCTHU U HCTOYHOCTU OTBCTOB HA JOIIOJHUTCIBbHBIC U HABOAAIINC BOIIPOCHI.

MeToan4yeckne MaTepuaJibl, ONpeae/siiomme Npoue1ypbl OCHNBAHUSA 3HAHUI, YMEHUHH,
HABBIKOB U (WJIH) ONBITA JEeSATEJIbHOCTH, XapAKTePH3YIIHUX 3Tanbl popMupoBanus
KOMIIETeHIUH

OCHOBHBIM KPUTEPUEM OLIEHKH 3HAHUU ACIUPAHTA 110 IUCHUIUIMHE «DU3HKO-XUMHYECKUE
OCHOBBI ()YHKIIMOHMPOBAHUS OMOCHCTEM» SBISAETCS YpPOBEHb (DOPMUPOBAHUS KOMIIETEHIMI B
cootBerctBHM ¢ TpeboBanusm @OI'OC BO. Ilpomeaypa omeHUBaHHMS 3HAHWH BKJIIOYAET
YCTaHOBJIEHHUE CIIOCOOHOCTU aclUpaHTa CaMOCTOATEIbHO paboTaTh C yuyeOHOM, METOAMYECKON U
HayyHOW JjuTepaTypoll (B TOM 4yucie 3apy0OexHOi); CBOOOJHO BJIAJETh CIHEIHAIbHOM
TEPMUHOJIOTHEN; yMEeThb KPUTHUUYECKHU aHaJU3UPOBaTh HWH(OpMALMIO; MPUMEHATh H3ydaeMble
METOIbl Ha JIAOOPAaTOPHBIX 3aHATUAX; HMHTEPHPETUPOBATh M AaHAIM3UPOBATH IOJyYCHHBIE
pe3yJIbTaThl, A€aTh 00OCHOBAHHBIE BBIBOBL. ACIUPAHT JOJDKEH IOHUMATh ITPUKIIAHBIE aCIIEKThI
UX BOIIPOCOB, MOTUBUPOBATh U 3aIIUIIATh CBOI TOUKY 3pEHUS
[TpomexxyTouHasi aTTecTalus acOUpaHTa MPOBOAUTCSA MO pe3ysibTaTaM IPOBEPKH Ha 3K3aMeHe
YPOBHS YCBOCHMSI UM y4eOHOW AMCHUILIMHBL. DK3aMeH MPOBOAUTCS B YCTHOU (opme. Bompocksl,
BBIHOCHMBIE Ha 3K3aM€H, JIOBOJATCS J0 CBEIEHHUS acCHUpPaHTOB HE MO3/IHEe, YeM 3a MecAll 10
C/lauy 3K3aMeHa.

Ha sk3amene ot acnupaHTa TpeOyeTcss OTBETUTh HA BOIPOCHI, COCTOSIIME U3 ABYX YacTel
— TEOpPETHYECKOM («Ha 3HaHME») M TpakTHUecko («Ha ymeHue»). Ecnum Takoe aeneHue He
COZEPXKUTCS B caMOM (OpMYJIUPOBKE BOMpOCa, TO MOAPA3yMEBAETCs, YTO AaCIHpPaHT TOTOB
[I0Ka3aTh HAa KOHKPETHOM IIpUMEpPE MNPUKIATHOE 3HAYEHHE TEOPETUYECKOrO  IOJIOKEHUS,
KOTOPO€ OH OCBELIAET B COOTBETCTBUU C BOINPOCOM 3K3aMEHALMOHHOro Ouiera. TakuM o6pasom,
1000 OTBET JOJDKEH B 0053aTEIbHOM HOPSJIKE CONEP)KaTh JBE COCTABIAIOIINE: a) U3JI0KEHUE
TEOPETUUECKUX TIOJO0XKEHUN pa3fesioB AUCHUIUIMHBI U 0) (akTuyeckue NpuMepbl CBS3U
TEOPETUUECKUX IOJIOKEHUH C MPAaKTUYECKUMHU BOINPOCAMHM arpOHOMHMM M OXpaHbl OKPYXKaroLeH
Cpenbl.

Hanucanne u mnpexncraBieHue pedepata He SBJIAETCS IOJHBIM OCHOBaHHEM IS
BBIHECCHUSl OLIEHKH, HO YUYUTBIBAETCs IIperojaBarelieM B OaluIbHO-PEHTHHIOBOM cucTeMe
oueHkd. [Ipm 3TOM acnupaHT JOJDKEH HPOJAEMOHCTPUPOBATH INIyOOKOE 3HAaHME BOIIpOCa,
U3JIOKEHHOro B pedepare, U ObITh TOTOBBIM IOJAEP)KATh JAUCKYCCHUIO C IpernoaaBaTesieM I0
TeMe paboThI.

OCHOBHBIM METOJOM OLIEHKM 3HAaHUN AaCIUPAHTOB SIBISIETCS IPUMEHsEMas BO BpeMs
00y4yeHHs1 OaJUTbHO—PEUTHHTOBas cucTeMa. Y4eOHBI MaTepHall paszfeiseTcss Ha TPU MOIYJI,
10CJIe M3YYEHHUsI KOTOPOro IpeaycMaTpuBaercs arrectanus B ¢opme cobecenoBanus. Kaxapiid
MOJyJIb BKJIIOYAeT 00s3aTeNbHbIE BHJbI pabOT — JIEKIMOHHbIE M J1aOOpaTOpHbIE 3aHATUS
(BBIMIONTHEHME JTaOOPAaTOPHBIX paboT U cemuHap). KauecTtBo paboThl aCIMpPaHTOB B PEUTHHIOBOM
CHCTEeMeE OlLlIeHHBaeTcs B Oallax, OIEHKa SIBJSIETCS HAaKOMUTENbHOU (CyMMa 6asioB JaeT peUTHHT
KaXI0ro oOy4aroumierocs) M UCHOJb3YETCSl sl CTPYKTYPUPOBaHUS CHCTEMHOW paOoTh
acCIMPaHTOB B TEUEHHME BCErO NEpUO/ia 00YUEHHUS.
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[lepeuenb yueOHbIX 3aJaHUN U UX OaJUIbHAS OLIEHKA:
KayecTBO mMONy4eHHBIX AacCNMpPaHTOM 3HAHUM OCYLIECTBISETCS C IMPUMEHEHHEM
nuddepeHnpoBaHHON 0anIbHOM OoLleHKH. MakcMMaabHO 3a paboTy 1O OCBOCHHUIO Y CLIMITIMHBI
acnupaHT MoxeT HaOpath 100 6amos.

[Ipu aTOM meiicTByeT crnenyromas aud depeHnupoBanHas mKajia 6aaIbHON OLEHKH:

Trmosasbanmmsna | .54 55-69 70-84 85-100

s OLIEHKA

OK3aMeH Heynosnersopuren Y nosnersopuren Xopomr OtinuH
BHO BHO 0 0

Hepeqeﬂb BHAOB aTTecTanun: OCHOBHbIE 0asIbI

1. ITocerienne NEKIMOHHBIX 3aHATHH — 10 60aI0B,

2. BrinosiHeHne 3a1aHuil Ha TaOOpaTOPHBIX 3aHATHUAX, OTUYET IO JJAOOpaTOpHOU paboTe
— 510 32 Oaina,

3. Pedepat — no 56ammos

4, BrinosHeHW e TECTOBBIX 3a4aHuil — 40 50aJI10B.

5. CobecenoBanue 1o MoayJssiM — 1o 156amios

JlonoJIHuTeIbHbIE 0AIbI
1.  3a axTtuBHyI paboTy (akTuBHBIE (hOpPMBI OOyuUEHHS, caMOCTOsITeNbHas paboTa,

M3ydeHU e HAYYHBIX paOdOT Ha MHOCTPAHHBIX SA3bIKaX) — 10 22062108,
2. TloompurenbHble (ydacTue B KOHKYpcaX, KOHGEpEeHIUIX U Ap.) — 10 156anioB.
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JIMCT perucTpanum u3MeHeHuin

Howmep
H3MEHEeHM 1

TekcT N3MeHeHUs

IIpuka3s, npoToKoJI
3aceJaHUsl Y4YEeHOro
coBeTa YHHBeEpCUTETa

Ne aara

BHeceHbl W3MEHEHHS W JIONOJIHCHHS B CTPYKTYPHBIC
KOMIIOHEHTBI TPOTPaMMBbl TPAKTUKH B COOTBETCTBHH C
©KEroJHbIM OOHOBJICHMEM B YacTH JIMICH3WOHHOTO
IPOTPAaMMHOTO o0ecrieyeHus, COBPEMEHHBIX
npodecCHOHANBHBIX  0a3 JOaHHBIX (B TOM  9YHCIE
MEXKYHApOIHBIX pedepaTuBHBIX 0a3 MaHHBIX HAYYHBIX
u3JaHnii) ”HQOpPMAaIMOHHBIX CIPaBOYHBIX cucTeM, DbC.

14 29.08.2019

BHeceHbl n3BMEHEHHUS U IONOJHEHUS B CTPYKTYPHbBIE
KOMIIOHEHTBI TPOr' PaMMBbI ITPAKTUKU B COOTBETCTBUU C
©KEroJJHbIM OOHOBJICHHEM B YaCTH JIMIIEH3HOHHOT O
nporpaMmHoro ooecrieuenusi, IbC.

1 10.09.2019

BHeceHbI N3BMECHEHHUS U JIOTIOJIHEHUS B CTPYKTYPHBIC
KOMITOHEHTBI ITPOrPAMMBbI TPAKTUKHA B COOTBETCTBUU C
©KEroIHbIM OOHOBJICHHEM B YaCTH JIMIICH3UOHHOTO
MIPOrPaMMHOT0 00ecIIeYeHUsI.

7 27.02.2020

BHeceHbl HM3MEHEHUS U JOMNOJHEHUS B CTPYKTYpHBIE
xoMmoHeHTsI OITOIl B yacTu BKIIOYEHHS JUIEH3MOHHOIO
IIPOrPaMMHOTr0 obecriedeHus, MH(}OPMAITMOHHBIX
cnpaBo4HBIX cucreM, ObC.

13 27.08.2020

BHeceHbl HM3MEHEHUS U JOMOJHEHUS B CTPYKTYpHBIE
komnoHeHTsl OIIOIl B yacTu mpakTUYECKOW MOATOTOBKHU
oboyuatonmmxcs (IIpukaz MwunoOGpHayku Poccum N 885,
Munnpocsemenust Poccun N 390 ot 05.08.2020 «O
MIPAKTUYECKOM MOJITOTOBKE 00yJaromuxcsn»
(3apeructpupoBano B Muntocre Poccun 11.09.2020 N
59778); NULEH3UOHHOIO MPOrpaMMHOIO oOecredeHus,
MH(OPMAILIMOHHBIX CIPAaBOYHbIX cucreM, DbC.

1 24.09.2020

BHeceHbl M3MEHEHHMsI U JIONOJHEHUS B CTPYKTYpHbIE
kommoHeHThl OITOIT (pa6ouune nporpammer, POC u ap.) B
COOTBETCTBHUM C €XKErOAHbIM OOHOBICHHEM B YacTd
COBpEMEHHBIX MPOECcCHOHANbHBIX 0a3 JaHHBIX (B TOM
qucie MEXKIyHapoaHBIX pedepaTUBHBIX 0a3 JaHHBIX
Hay4YHBIX H3/JaHUN) HMHPOPMAIMOHHBIX  CIPABOYHBIX
cucteM, OBC.

10 03.06.2021r.
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