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METOAUYECKHUE PEKOMEHIAIIUN

110 OPraHU3alMU U METOAUYECKOMY CONPOBOKICHUIO
CAMOCTOAITEJIbHOM Pa0dOThI CTYACHTOB

MpU U3yYeHUH 00111e00pa3oBaTeIbHON yUeOHON AUCIUILIUHBI
OVY/. 11 buoJorus
U1 CHELUAIbHOCTH

38.02.07 bankoBcKkoe 1eino

WoxeBck, 2023

1. OBIIME MMOJIOXKXEHMUS 110 IIVIAHUPOBAHUIO U OPTAHU3ALIUU
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB
1.1. Meroauueckue peKOMEHJAUUK [0 OpPraHu3aldd U METOJUYECKOMY

RokVEHTHORROBOKNEHHIO caMocTosITeIbHOM paboTel oOywaromuxcst CIIO pazpaboranbl
@ SNEKTPORHOR BIMIACH0 PenepanbroMy 3aKkoHy Poccuiickoit Denepanun ot 29 nexabps 2012 .

Ceptudukat: 01A879D600DIAF499849437C15CA3967FA
Bnapgeneu: Hosukosa Bapsapa BaneHTuHoBHa
[eicteuteneH: ¢ 03.04.2023 ao 03.07.2024




N 273-®3 "O6 o6pazoBanuu B Poccuiickoit ®exnepanun’; ®I'OC COO; Ilpukazy
Munnpocgemenusi Poccun ot 24.08.2022 N 762 "O6 yrtBepxkaenuu llopsaka
OpraHu3allid M  OCYIIECTBJICHHMS  OOpa30BaTEIbHOM  JESITENIBHOCTH  IIO
oOpa3oBaTeIbHBIM MpPOrpaMMaM CpEAHEro MpPOoQPEecCHOHATLHOrO o0pa3oBaHus",
[Tonoxenuss 00  opraHu3alid  CaMOCTOSITENIBHOW ~ paOOThl  CTYJEHTOB,
Meroauyeckux  peKOMEHJalMii [0  OpraHu3ald U METOAUYECKOMY
COTIPOBOXKICHUIO CaMOCTOSATENbHOU paboThl cTyeHToB CIIO.

2. POPMbI CAMOCTO}ITEJ‘IJI)HOI‘/JI PABOTBI CTYJEHTOB 11O
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIUIIJIMHE «buoaorus».

2.1. O6meobpazoBarenbHON yueOHOM NUCHUITMHON «buomorus» npenycMoTpeH
CIICAYIOINN 00BEM CAMOCTOATEIHLHONU PabOThl 00YJAIOIINXCSI:

@DopMBI CaMOCTOSITEIBHON PabOThI CTYJICHTOB O06bem yacoB
(3a09HO)
e PaboTa ¢ MOHATUSAMHU, OIPE/ICTICHUE TTOHITHIA. 64

e paboTa c OCHOBHOM U JOTMOJTHUTEILHON JIUTEPATypOH,
HMHTEPHET - pecypcaMu; MOUCK HH(POpMAIIUU IO TEME C
MOCJICTYIOIIUM €€ TpeJIcTaBlieHneM B (hopme
KOHCIIEKTA.

e paboTa C OCHOBHOM U JOINOJHUTEIbHON JIUTEPATypOH,
WHTEPHET - pecypcaMu; MOUCK UHGOPMAIIUU 110 TEME C
MOCJIETYIOUIUM €€ MpeJICTaBlieHneM B opme
MPE3CHTALIU .

e 3armosHenue TadIuI]

e OTBETHI HA BOIPOCHI

e 3anaun

OBjajeHue NMOHSATHSIMM.

OBnajieHHe TOHATHUSMH - HEOOXOJIMMOE YCIIOBHE OCMBICIICHUS OTPOMHOTO
MHOKECTBA U OCHOBa (POpMHpPOBAHHS MATEPUATMCTHUCCKOTO TMOHUMAHUS
pa3BUTHUA OOIIECTBA.

[Ipomecc dopmupoBanust moOHATUH OyaeT dS(OPEKTUBEH TOIBKO TIPH
aKTUBHOM CaMOCTOSTEIILHOM IIO3HABaTEJIbHON  JICITECIILHOCTH IIKOJBbHHMKOB.
[lopToMy Ha ypoKe MpuU OpraHu3alldd JOMAIIHUX 3aJaHUM YUYUTEIIO CIEeAyeT
MPEyCMOTPETh MOCTAHOBKY M PEUICHHE MO3HABATENBHBIX 3aJ]1a4, HAIPAaBICHHBIX
Ha (hOpMUpPOBAHNE YMEHUN MPUMEHSITh paHEe M3YUCHHBIC MOHSITHUS ISl YCBOCHUS
HOBBIX 3HAHHUM.

Pa6oTa ¢ 0CHOBHOI M 1OMOJIHUTEJILHOM JuTepaTypoii, UuTepHer —
pecypcamu.




PaboTy ¢ 0OCHOBHOM U JONOJHUTENBHOU TUTEpaTypoid, UHTEpHET — pecypcaMu
JKeJIaTeJIbHO CTPOUTH B TPU dTalla:

1). [lepBoHaUaIbHOE MPOYTEHUE BCETO TEKCTA C IICJIBI0 03HAKOMIICHHUS C
HUM;

2). Bropoe npoutreHue TeKCcTa, BKIFYAIOee KOHCIEKTUPOBAHUE U
JETAJIBHOE U3YyUYECHUE MATEPHUAa;

3). TpeTbe, 3aKII0UUTEIIBHOE MPOYTEHUE JUISl 3aKPEIUICHUS [TOTyYeHHOM
uHpopMaIuu.

@®opMbI U METO/IbI KOHCTIEKTUPOBAHMUS 3aBUCST OT JIMUHBIX OCOOCHHOCTEH
MBIIUICHUS U 3allOMUHaHus. PekoMeHayemast mocie10BaTeIbHOCTh Pa0OTHI:
COCTaBJICHUE IIAHA, U3JIOKEHUE TE€3UCOB, BBIITUCKHA U3 TEKCTA U CAMO
KOHCIIEKTUPOBAHUE.

KoncnexkrupoBanue

Koncnekt npencrapiisieT coO0M T€3UCHI B PACIIMPEHHOM U YTTyOJICHHOM
BU/IE, IONIOJIHEHHbBIE ITUTaTaMu, [udpamu, TadIuamMu, cxemMamu 1 T.1. KoHcnekT
MOKET OCTOSIHHO JOTOJHATHCS B MPOLIECCE U3YUEHHUs IpeaMmeTa. B Hauane
KOHCIIEKTa CIEAYET YKa3aTh aBTOPa U3y4aeMOIo TEKCTa, HANMEHOBAHUE €T0
paboThI, O U3AAHUS U U3JATEIS.

KoHcrekT MokeT ObITh TEeMaTUYECKHUM, T.€. COCTABIIEHHBIM IO HECKOJIBKUM
POU3BEICHUSM, paboTam, TeKCTaM U T.11. [[enpio Takoro TeMaTu4eckoro
KOHCITIEKTa SIBIsieTCs 601ee riry0oKoe, BCECTOPOHHEE U3YUYCHHE OPeIeICHHON
poOJIeMbl C YY€TOM BO3MOXKHON BApUATUBHOCTH MHEHUH Pa3IUYHBIX aBTOPOB.

o1t cocTaB/ieHHsI TEMATHYECKOI0 KOHCIIEKTA CJIeyer:

- OCYILIECTBHUTH MOJO0P HEOOXOIMMOM U pEKOMEHI0BAHHOM JIUTEPATYPHI,
HaIJISIAHBIX TIOCOOMH U MHBIX YU4EOHBIX MAaTEPUAIIOB;

- COCTaBUTh CJIOKHBIN IJIaH TEMAaTUYECKOTO KOHCIIEKTA, MOCTOSIHHO UMES B
BUJ1y KOHEUHYIO II€JIb CBOEH PabOThI 110 U3YUYEHUIO U OCMBICIICHUIO JJAHHOU
npoOIeMBbI;

- TATbHENIIYI0 paboTy TOCTPOUTH B PaHEE U3JT0KEHHOMN
IIOCJIEIOBATEIBHOCTH, HO C YUYETOM MOCJIEA0BATEIbHO-TIAPATIIEIBHOIO U3YUYCHUS
MEPBOMCTOYHUKOB B OMPEICIEHHOM UX MHOTO00pa3uu.

B urore, pabota Haj COCTaBICHHEM TEMAaTHYECKOTO KOHCTIEKTA C YCIIEXOM
MOXKET BBUIMTHLCA B cocTaBieHue pedepara. TeMarnueckuii KOHCIEKT TpeOyeT
MOCTOSTHHOM CUCTEMaTUYECKOW TOpaObOTKH, JOMOJTHEHUN U TBOPUECKOTO
OCMBICJIEHHS B MPOLIECCE U3YUEHUS MPEAMETA.

TpedoBanus Kk 0pOPMICHUIO KOHCIIEKTA

- BECh TEKCT pa3fIeisaTh Ha a03allbl, B KaXKJI0M ad3alie I0KHA 3aKTH0YaThCs
OTJZIeJIbHAs MBIC)Ib. A03all TOJDKEH HAUMHATHCS ¢ «KPACHOM» CTpoku. Mex ity
a03alaMu OCTaBJISATh YUCTYIO CTPOKY;

- TJIaBHOE, KJIFOUEBOE CJIOBO KaXKJI0M OTACIILHOM MBICJIU BBIJICIISITH
MOTYEPKUBAHUEM HIIA UHBIM CIIOCOOOM;

- KQXIbI Y4eOHBII BOIIPOC IO HEOOXOIMMOCTH, a TEMY KaXJI0r0 ypoKa
00s3aTeNIbHO 3aBEPIINTH 0000IICHHEM (BBIBOJIOM ), HAUMHAS CIIOBAMH: «UTAK),
«TaKUM 00pa30M» HIIN «BBIBOIY;

- CJIEIYET HIOMHHUTB: KOHCIIEKT B 3HAYUTEIbHON CTENEHU OTPAXKAET
BO3MOKHOCTH M CLIOCOOHOCTHU CTYJICHTA.

Co3nanue MyJIbTUMEAUNHOM NPe3eHTALUMN



[Ipe3eHTanus — CpecTBO HAIJIAHOTO NpECTaBlIeHUs J0Kiaaa, pedepara,
Ipyrou HAaY4YHO-IIPAKTHUYECKON 158)071 TBOPYECKOU paboTHI.
PabGoty Haj mpe3eHTanMe MOXKHO HayaTh C COCTAaBJICHHUS KpPaTKOTO €€ IUIaHa,
KOHCIIEKTa, IPU ITOM:

- OIIPENICTIUTh Yeau U 3a0ayu, KOTopbie MOCTaBuII nepes co0oi aBTop;

- OIPENIEIUTh KAI0Ueable MOMEHMbl TEMbI, OHU JIOJKHBI OBITh Jlo2UYeCcKU
8blCMpPOeHbl, NOCTYIIHBI JUIsl TOHUMAaHUS Ay IUTOPUU U HOHAMHBL CAMOMY aBTOPY;

- 3aK1t04eHue NOHKHO ObITh 3aTIOMUHAIOIIUMCS ¥ TIOKA3bIBAIOIINM JIMYHBIN
BKJIaJ] aBTOpA B MIPOJIeTaHHON paboTe

Jlanee Bech TEKCT IUIaHA-KOHCIEKTa MOXHO pPa30UTh Ha JIOTUYECKH
3aBEpIICHHBbIE KyCOYKHU HEOOMbIIOro pazmepa (He 6osee 10 ctpok). 3aTeM ciemyer
nogoOpaTh K KaXJIOMy KYyCOUKY WJUTIOCTPATUBHBIM Marepuan (pUCYHKH,
doTorpadumu, TaOJINLIbI, CXEMBI, rpadukmu, IUarpammel, BUJIEO),
YAOBJIETBOPSIONINNA TPEOOBAHUSIM:

- ICHOCTb;

- YMECTHOCTb;

- IPUBJIEKATEILHOCTH;

- HarJISIIHOCTB;

- KQ4eCTBO;

- 3aIIOMUHAEMOCTh

[Tocne 3Toro cnemyer npoaymaTh CUEHAPUNA MPE3EHTALIUN:

- BRIOpATh €IMHBIN CTHIIb OPOPMIICHHS], COOTBETCTBYIOIINI TEMATUKE, CTUIIh
aHUMAaIMU 3ar0JIOBKOB, TEKCTA, MILTIOCTPALU;

- OIIPENIETUTH NOJI0)KEHHE 0OBEKTOB Ha SKpaHe-Cllai/Ie;

- IPOJIyMaTh OYEPEAHOCTD MOSBJICHUS 0OBEKTOB Ha 3KPAHE;

- MPOyMaTh TIEPEX0JIbl MKy Claiiiamu;

- MpoayMaTh BpeMst ¥ 3(HEKThI CMEHBI ClIaii10B

MOXXHO TIPMBECTH OMNpEAENEHHbIE PEKOMEHJAIMU 10  O(pOPMIICHHUIO
MPE3CHTAIUU:

- HE CIIEyeT MeperpyaTh MPE3CHTAIMI0 Pa3IMYHBIMU YKPAIICHUSIMH U
s dexTaMu — HTO TOJIIBKO 3aTPYHSET BOCIPUAITHE U TOHUMAHHUE;

- HACTpOWKa aHMMAaIMh OOBEKTOB: AJIEMEHTHI ClIai/ia JOHKHBI TOSBISITHCS
Ha SKpaHEe aBTOMATHUYECKU, ObICTPO, 6€3 36YK08020 CORPOEOIHCOEHUA, KEITATEIHHO
BBIICP)KATh €ANHBIA CTUIThL aHUMAITUH;

- JUIl OCHOBHOI'O TEKCTa HE PEKOMEHJIYETCS HCIOJIb30BaTh MPOMHUCHbBIE
OYKBBI;

- IBETOBAsi raMMa JIOJIKHA COCTOATh HE 0oJiee YeM U3 ABYX-TPEX LIBETOB;

- )KeJIaTebHO U30erath B MPE3eHTAIlMU PUCYHKOB, HE HECYIIMX CMBICIIOBOM
Harpy3Ku;

- uHGOpPMAIIMU Ha KaXIOM ClIaiijie He I0JKHO OBITh CIUIITKOM MHOTO

[Tocne  co3manus  mpe3eHTanuu W OQOpPMIICHHS,  HEOOXOIUMO
OTpPENeTUPOBaTh €€ IMO0Ka3, MPOBEPHUTh, KaK OyJET BBIMJISACTh MPE3CHTAIHS B
LEJIOM.

CopeprxkaHue COOTBETCTBYET 3asIBJIEHHOM TeMe

B npe3enTanuu oTCyTCTBYIOT UCTOPUUYECKHE HETOUHOCTU U OLTUOKH

[IpocnexuBaercsi NPUYUMHHO-CIEICTBEHHAs]  CBA3b, XPOHOJOTHYECKas
MOCJIEI0BATEILHOCTh OMUCHIBAEMbBIX COOBITUM



IIpe3eHTanus 0 JIMYHOCTH JOJKHA COCTOSITh U3 CIEAYIOIIUX Mpex Yacmeli.

- OCHOBHBIE (PaKThl Ouocpaghuu BIOPaHHON JTUYHOCTH;

- OCHOBHBIE HCTOPUYECKHUE TPYAbI U UIEH; YEM ITa JUYHOCTh 3HAMECHUTA,

- CcooOpaxeHHss O TOM, YeM JaHHas JUYHOCTb U €€ TPYyIbl MOTYT
OBITb 8AMCHBL U UHMEPECHBL HAM CE200H .

Eciu B mpomecce  caMoCTOsATENbHOW — pabOTBl  HAJ — M3yYEHUEM
TEOPETUYECKOI0 MaTeprajla WIM IIPU PELIEHWH 3a1ad Yy CTYIEHTa BO3HHUKAIOT
BOMPOCHI, pa3pelIUTh KOTOPbIE CAMOCTOSITEILHO HE YyAAaeTcsa, HEOO0XOAUMO
0OpaTUTHCS K MPENOAABATEIIO ISl OJYUEHHs Y HETO pa3bsICHEHUI W yKa3aHUU.
B cBoux BOmpocax CTYAEHT OOJDKEH YETKO BBIPA3UTh, B YEM OH HCIIBITHIBACT
3aTpyHEHHsI, XapakTep JOTOr0 3aTpyJHEHHA. 3a KOHCYJIbTalUeHd CIEAyeT
oOpamarbcs U B cliy4ae, €CJIM BO3HUKHYT COMHEHHUS B MPABUJILHOCTH OTBETOB Ha
BOIIPOCHI  caMmomnpoBepku. [IpenmonmaBaTenss nOpoBOMAT  KOHCYJIBTAIMM B
COOTBETCTBHH C IPAPUKOM KOHCYJIbTALIHA.

CamocTosTenpHas pa60Ta 110 pa3acily
«CTtpoenue M GYHKINH OPTraHU3Ma»

IloaroroBka KOHCIIEKTOB HA TEMY:

1. «Ponp Ouonorum B (POPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHOHAYYHOUN
KAPTUHBI MUPA U B MPAKTUYECKOU JIEATEIIBHOCTH JIFOACI,;

2. «CobOnrofeHue mpaBuUil TOBEAEHUST B NPHUPOJE, OEpeKHOE OTHOUIEHUE K
OMOJIOTUYECKUM OOBEKTaM U UX OXpaHay.

XUMHYECKHH COCTAB KJIETKHU

Beimonnenue JOMallIHUX Ba,llaHI/Iﬁ nmo TEME., TIOATOTOBKA K IPAKTHYCCKHUM
3aHATUAM

3aganus VIS 3aKpeIJieHus1 TeOPeTHYEeCKOro MaTepuaJia
1. HaiiTe onpeaeseHue MOHATUSAM V2e800bl, MOHOCAXAPUObL, OIULOCAXAPUObL,
NOUCAXapuobl.
2. [IpuBenuTe mpuMepbI NEHTO3 U T'€KCO3.
3. N3 aTOMOB KaKWX XMMUYECKUX 3JIEMEHTOB COCTOSIT YTIEBObI?
4. Ilepeuncnure NUIIEBbIE AUCAXAPUIBIL.
5. Kakue pyHKIIMY BBIMOJIHSIOT YIJIEBOBI B KUBOM KIIeTKE?
6. CKOJIbKO DHEPIUU MOXKET MOJYyYUTh opranusm ot 10 r nuimeBoro caxapa? (B
kJx 1 kkan)?
7. IlpuBeauTe NpUMepbl paCTBOPUMBIX U HEPACTBOPUMBIX B BOJIE YTJIIEBOIOB.
8. Kakue BemiecTBa ABISIOTCS MOHOMEpaMu nonucaxapuaos? IpuBenure

IIPUMEPBI.



1. 3anmonnute TabnuIy «PazHooOpazue yriieBoaoBy

KonnuectBO
OCTaTKOB
MOHOCAaXapuaoB B

MOJIEKYJIE

[Tprmepsnl

COE€IMHEHUU

OyHKIMA 3THX

BCHICCTB B KJICTKC

1. MoHocaxapusl

2. Onurocaxapusl

3. [Tonucaxapuael

CamocrosiTenbHas padota «/lelicTBue ¢epMEHTOB CIAIOHBI HA KpaxmMaJby
[{enp: onpenenuTh HAIMYKE B CIIOHE (DEPMEHTOB, CIOCOOHBIX PACIICTUISATh

Kpaxmal.

O6ODVIIOB&HI/I€: KYCOK HAKpaxXMaJICHHOT'O CYXOI'o 6I/IHTa, 6J'II-O,ZIII€ CO

cJ1a0bIM pacTBOPOM HOJ1a, BATHBIE MAJIOYKH.

CnpaBouHas uHdopManus: Hoja, BCTyHasi B pEakIuio ¢ KpaxmajaoM,

OKpAaIlIMBAET €r0 B CUHHUH WM (PHOJICTOBBIH IIBET.

XoJ paboThI:

1) CmouunTe BaTHYIO IMAJOUYKYy CIFOHOH M HAIUIIUTE OYKBY B CEpEIMHE

KyCOuYKa HaKpaxMaJIeHHOT'O0 OMHTA.

2) JlaiiTe OMHTY TOJICOXHYThH 2-3 MUHYTHI, & 3aTE€M OITyCTHTE B PACTBOP

nona.

3) HaOmromaiiTe, Kak OKpacuiics OUHT.

4) 3anumuTe B TETPaab Pe3yJIbTaThl paboTHI (1I€JTb, X0 PabOTHI, pe3ysIbTaT

OTIbITA, BHIBOJI)

5) OtBeThTE Ha BOMPOCHI:

e [lpu noarom paz’eBbIBaHUU KyCOYKa XJie0a BO PTYy MOSBIISIETCS

ciaakoBaThii puBkKyc. [louemy?

e MOoOXHO 11 CKa3aTb, YTO B IIPOAYKTC HCT YIJICBOAOB, CCJIN IIPU

00paboTKe pacTBOPOM Ho/a OH HE 1a€T CUHEr0 OKpAaIllUBAHUS?




IloaroroBka coo0menuss mo rteme «HeopraHmyeckue BemECTBa KIIETOK
pacreHnii. /lokasaTenpcTBa UX HAJIW4UA U POJU B pacTeHum», «buo-, Mmakpo-,
MHUKPODJIEMEHTHI U UX POJIb B )KU3HU PACTCHUSN».

Crtpoenne u PYHKIIUN KICTKH

3anamm AJIA 3aKPENJICHUSI MaTepUuaJia

1. 3 kakux coeAMHEHU COCTOUT MOJIeKyJa Oeyka?

2. Uto takoe amporepHble coequHeHus? MOKHO JIM OTHECTH K HUM OeIKu?
3. Uto Ha3bIBAIOT NEPBUYHOM CTPYKTYpO Oenka?

4. YUto Takoe BTOpUYHAs CTPYKTypa Oenka? 3a cueT Kakux CBsI3el oHa
yAEPKUBACTCS?

5. Uto Takoe TpeTHu4Has CTPYKTypa Oenka?

6. Uto Takoe 4eTBEepTUYHAS CTPYKTypa Oenka?

7. Moet i oJlHa MOJIeKyJia Oesika, UMEIOIINI TPETUYHYIO CTPYKTYPY,
o0pa3oBaTh YETBEPTUUHYIO?

8. Bcerna nu mipu pa3pyiieHun 0eITKOBON MOJIEKYJTbI IIPOUCXOUT PEHATYPALIHS?
9. [lepeuncnure GyHKIMH OETKOB, AaTe UX OMpPEIETICHUE.

10. Yem 00ycCI0BIEHO OrPOMHOE pazHOOOpa3ure OEIKOBBIX MOJIEKYJ?

IMoaroroBka coodmeHus no teme. «boprda ¢ BUpyCHBIME 3200JICBAHUSIMI)

OO0OMeH BelecTB U NpeBPallleHUE IJHEPTUM B KJIETKe

3aganue.

Paccmotpute ki Kpebca, o mpeiosxkeHHOM Tadaulle U MpecTaBbTe
MIPE3CHTAIHUIO.

B nepByto, IOArOTOBUTENBbHYIO CTA/INIO, KPYITHBIE MOJICKYJIbl pacnagatoTcs Ha
OoJiee IpoCThIe: OCNIKU PACIICTUISIOTCS 10 aMUHOKHUCIIOT, MOJUCaXapUIbl — 110
MOHOCAaXapHI0B; JUIMHUIBI — JIO TJIMIIEPHUHA U BBICIIHX KUPHBIX KUCIIOT.

DTOT NPOIIECC OCYIIECTBISAETCS B MUIIIEBAPUTEILHOM KaHAJIE MHOTOKJIETOYHBIX
OpraHU3MOB, 3aT€M — B KJIETKaX MoJi JeHCTBUEM (DEPMEHTOB JIM30COM.
BoinenuBiasicst sHEpPTrus B X0/1€ MPEBPAILICHUS BEIIECTB, MOJHOCTbIO PACCEUBAETCS

B BHUAC TCILJIA.



Kakast oOmas GyHKIMs XapakTepHa JJis 3TUX BEIIECTB?
— PanironasibHO 11 TpaTUTh Oeku Ha nofyyeHue sHepruun? [Houemy?
— Kakue BeniecTBa sSBISIOTCSI OCHOBHBIM MCTOYHUKOM SHEPTUU?

[ToaroToBka TEOPETUUECKOrO MaTeprUayia U K MPAKTUYECKUM 3aHATUSIM
HacaencrBennass uHpopmManus 1 ee peajiu3anus B KJIeTKe

HOBTOpeHI/Ie TCOPCTUICCKOI'OKO MaTcpualia JJII PCUICHUIO 3aJa4d I10

MOJIEKYJISIPHOM OMOJIOTHHI
JAHK

Monekyna JIHK npencrasisieT codoii IBYLIENOUECUHYIO CIUPAIIb, 3aKPYUEHHYIO
BOKPYT COOCTBEHHOM OcH. J[Be 1IenoYku COeMHEHBI BOJOPOIHBIMU CBI3SIMH,
KOTOpPBIE 00Pa3yroTCsi MEXKIYy KOMILIEMEHTAPHBIMM HYKJICOTHUIAMU — aJICHUHOM

1 TUMHUHOM, TYaHUHOM W LIMTO3UHOM (pHC. 6).

Qerarer chochopon
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Puc. 6 ®parment monexy:isl JJHK.

B nByuenoueunon monexkyne JIHK HanpoTuB aneHnHa OHOM LiENH BCeraa
HaXOJUTCSI THAMHMH BTOPOM LIETH, HAIIPOTHUB T'YaHWHA OJJTHOU LIENY — LIUTO3MH
JpyTroii nenu. B pe3ynprate KOJIUUECTBO aJicHUHA B 1BOMHOM nenouke JJHK
BCET/Jla PaBHO KOJMYECTBY TUMHMHA, 4 KOJIMYECTBO I'YaHHHA — KOJINYECTBY
UTO3MHA. JTa 3aKOHOMEPHOCTh Ha3bIBaeTcs «npaBuiio Yapradday», a
CIIOCOOHOCTh HYKJIEOTHAOB K M30MPATEIbHOMY COEMHEHUIO HAa3bIBACTCS

KOMIUVIEMEHTAPHOCTLIO.



Oynkuueit JJHK B kileTke SIBISETCS XpaHEHUE U Nepeiadya HACIEICTBEHHOM

uHGOpPMAIUH B PALY TOKOJICHUH.
PHK

Monexyna PHK, B otiimune ot mosekynsl JIHK, Gosiee kopoTkast 1 COCTOUT U3
onHoi nenoyku. Bmecro Tumuna nykneorunsl PHK coaepxar ypanun, a BMmecto

JI€30KCUPUO03bI — pHO03y.
Bunsr PHK:

1) ungpopmayuonnas (uPHK) — cunresupyertcs ¢ yuactka JIHK, Hecyiero
uH(popmaiuio o crpoeHuu oenka. Umenno ¢ matpuisl MPHK B kiteTke Ha
pubocoMax CUHTE3UpyeTcs 0eJoK;

2) mpancnopmuas (mPHK) - oTBedaeT 3a epeHOC aMUHOKHUCIIOT K MECTY
CHUHTE3a OeJIKa;

3) pubocomnas (pPHK) — B koMILIEKCce ¢ OelIkaMu 00pazyeT pudocomy —
CTPYKTYpY, Ha KOTOPOH B KJIETKE CUHTE3UPYETCS OEIIOK.

Takxum 06paszom, Bce Buabsl PHK oTBeuaroT 3a peanuzainnio HacieICTBEHHON

uH(pOpMaIK B )KUBOU KIIETKE.
Tpanckpunuus

Monexkyna JIHK ciyxut matpunen nius cuaresa Mmonekyiasl ”PHK. IIponecc
cunte3a mosiekysibl PHK mo matpune JIHK, ocymectsusiemsrii pepmentom PHK-
NOJIMMEepa3oi, HaszbIBaeTcs TPaHcKkpunuusa (ot jat. transcriptio —

NepPEenrChIBAaHUE).
nPHK cunTe3npyercs Toiapko ¢ ogHoi — marpuunoi — nenu JHK.

[Iporiecc TpaHCKPUMITUU TTPOUCXOIUT B HECKOJIBKO ATanoB. CHavana pepMeHT
PHK-nonumepasza pacno3HaeT ocoOyI0 MOCIe0BATEIbHOCTh HYKJICOTH IOB

(npomomop), ¢ KOTOPOI HAYMHACTCS TPAHCKPHITLIUS, U IPUCOCTUHICTCS K HEH.

[Ton neiictBuem epmentoB asoitHas nenouka JJHK packpyunBaercs,

BOJOPOJHBIC CBA3U MCKIY a30TUCTBIMHU OCHOBAHUAMU Pa3pyIIar0TCH. C


http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

marpuuyHoi nenu JHK cunresupyercs PHK no npunuuny koMIieMeHTapHOCTH.

Hanpumep:
JHK(matpuynas uens): ... A-A-A-T-I'-1[-I{-I[[-T-I'-T-A-T-A-I-A-A-A...
uPHK: V-V-V-A-II-T-T-T-A-II-II-Y-A-T-T-V-V-V

[Tocre 3aBepieHus TpaHCKpUIIIUKU BogopoaHbie cBsa3u B JIHK

BOCCTAHABIIMBAIOTCS, MOJIEKYJIa CHOBA 3aKPYUHBACTCS B CIIUPAITb.
3agaHus 11 CAMOCTOSITEIbHOU MOATOTOBKHU
2. Chopmynupyiite npasuio Yapraddoa.

1. Yto Takoe KOMILJIEMEHTapPHOCTh?
2. Oxapaxrepusyiite pasHosuaHoctu PHK.
3. Urto Takoe TpaHCKpHUIIus?
4. Jlns yero Hy>KeH IpPOMOTOP?
3amaHus I CaMOCTOATEIbHOI PadOThI
1. Conepxxanue Hykieotu10B B ienu uPHK cocraBnsiet: anenun — 25 %, ypanuin —
23 %, ryanun — 32%. Onpeaenure NpoLueHTHBIA COCTaB HYKJIEOTUI0B MOJICKYJIbI

JHK, sBnsromeiicsa matpurien mist 3ror nPHK.

2. IToctpoiite PHK no umeromemycs dparmenty nenu JHK: I'-A-T-1[-I'-A-A-A-
A-T'-I'-T u onpexaenute NpOLEHTHOE COJEPKAaHUE aJICHUHA, [INTO3MHA, TyaHUHA U

ypauwia B 3toit PHK.

3.. AByuenoueunas monekyina JJHK conepxut 300 UMTUANIOBBIX OCHOBAHUH, a HA
nouro TuMuHa npuxogutcs 20% Bcex ocHOBaHU. OnpeaenuTe KOITU4eCTBO

JPYyTUX OCHOBAHUH B 3TOW MOJIEKYJIE.

Pa3mHoOKeHHe OpraHu3mMosB

Beimonnenue JOMAIITHUX 3aI[aHI/II\/’I nmo TEMC ., MOATOTOBKA K IMPAKTHYCCKHUM
3aHATUAM

3aganus 1S 3aKpernJieHus1 MaTepuasa

1. Yro Takoe pa3MHOKeHuEe?



JaiiTe onpezeneHne TePMUHY «KMUTOTHYECKOE JIeJieHne KieTkm». Kakue
OpPTaHU3MBI CIOCOOHBI K 3TOMY CIIOCO0Y OECIOTI0ro pa3MHOKEHNUsA?

Uro Takoe cnopooOpazoBanue?

B yem 3akntovaercst OMOI0rn4ecKkoe 3Ha4eHUE CriopooOpa3zoBanHus?

JlaiiTe onpeneneHrne TEpMUHY «IIOYKOBaHKUE». B yeM OTinure No4YKOBaHUsA
OT MUTOTHUYECKOTO JICICHUA?

JlaiiTe onpezeneHne TEPMUHY «BEr€TaTUBHOE pa3MHOKeHHe». Kakue

OpraHHU3Mbl CITOCOOHBI K BCTCTATUBHOMY paBMHO}KeHI/II-O?

. Yto Takoe rameThI?
8.
0.

JI71s1 yero Hy»HO IOJI0BOE Pa3MHOKEHHE?

OxapakTepu3yuTe TUIIbI TOJIOBOTO Pa3MHOKEHHUS.

10. Kak nmpoucxoaut KoHbIOranus? Y BEIUUYUBACTCS JIH KOJMUECTBO T0UEPHUX

ocoOeil Ipu KOHBIOTAIUN?

11. JlaiiTe onpeneneHue TEPMUHAM 3U20Md, ONI000MEOPEHUE, U302A MU,

cemepozcamust, oocamusl.

12. HO“ICMY IJIA OIIOAOTBOPCHHA BOAOPOCIISIM HY’KHA BOJd, 4 CCMCHHBIM

pPacTEHHSIM — HET?

13.CpaBHuTe BHIBI OECIIOIOTO PA3MHOKEHUS, 3aMIOJTHUB TAOIHITY

Murotuueckoe | Criopo- [ToukoBanue | BereratusHoe

JCIICHUC O6p830BaHI/I€ Pa3SMHOKCHHUC

Opranusmsi,
CIIOCOOHBIE K
TaHHOMY BUY

Pa3MHOXKCHUS

KomnnuecTBO

J0YEepHUX 0coOeit

Pazmepsl nouepHnx
ocoben
OTHOCHUTEJIBHO

MaTEepUHCKON 0co0un




14.Cdopmynupyiite OMOIOrHYeCKOe 3HaYEHUE OECIIOI0r0 pa3MHOKEHHUS.

15.Kak uenoBek UCIOJIb3YET CIOCOOHOCTH OPraHU3MOB K 0€CIOIOMY
Pa3MHOKEHUIO?

16.ITouemy oCHOBHasi Macca pacTeHH HaYMHAET MJI0JJOHOCUTH B KOHIIE JIETa, a
BECHOM pa3MHOKaeTCsl BEr€TaTUBHBIM CIIOCOOOM?

17.TToyemy TpH MOJIOBOM PAa3MHOKEHHH MTOTOMKH MTOXO0XKH Ha POAMUTENCH, HO
HE SIBJISIFOTCS KX KOTUSAMU?

18.TTouemy KyJIbTypHBIE paCTEHHUS KaK MPaBUIIO PA3MHOXKAIOT OECIOIBIM

CIIOCOOOM, a HE ceMeHaMHu ?

CamocrosiTesibHasi o pa3neay «Teopusi 3BOJIOIMH»

HNuauBuayajbHoe pa3BUTHE OPraHU3MOB
KoHCIIEKTHI:

1. «HOCHGI{CTBI/I}I BJIMAHUS aJIKOT'OJIA, HUKOTHHA, HAPKOTHYCCKHUX BCIICCTB HA

pa3BUTHE YETOBEKAY,
2. « IlocnencTBus BIUAHUS 3arps3HEHUS CPEJibl Ha 3J0POBHE YEIOBEKAY.
3aganus 1S 3aKperJieHus1 MmaTepuasia

1. Onpenenute MpaBUIIbHYIO MOCIIEIOBATEIBHOCTh CTAANN Pa3BUTHUS OKYHS.
JInunHKa — WKPUHKA — 3apOJIbIII — MaJIeK — B3pociias peida
HNkpuHka —3apoAslill — JIMYMHKA — MaJIeK — B3pociiasi pbioa
3apoJIbIl — UKPUHKA — MaJIeK — JIMYMHKA — B3pociiasi pbioa

WkpurHka — 3apoJibllll — MaJileK — JIMYMHKAa — B3pociias peida

2. Onpeenure MocyeI0BaTEIbHOCTh CTaIUN YMOPUOHATILHOTO Pa3BUTHA.

2. B yem Ouosiornyeckoe 3Hau€HUE MUTO3a U Meio3a.
3.



OcHoBHBIE 3aKOHOMEPHOCTH SIBJIEHU M HaCJICACTBCHHOCTH

1. Yto Takoe MmoHOrHOpUHOE cKpetuBanue? [lpuBeauTe npuMepsl.

2. Yto takoe romo3urora? Kakue u3 nepedncieHHbIX OPraHu3MOB SBIISIOTCS
TOMHUHAHTHBIMHU romosuroramu: Aa, CC, s, PP, Bs, DD ?

3. laiiTe omnpezesieHUe MOHSATHUSIM d/lle/ibHble 2eHbl, 2emepo3uzoma, UoOpuobL.
4. Kakue TUIbl B3aMMOJEHCTBUS AJUICIIbHBIX T€HOB BAM U3BECTHBI?
OxapakTepuzyuTe ux, NPUBEAUTE MPUMEPHI.

5. Chopmynupyiite nepsbliii 3akoH Menens. CocTaBbTe CXeMy CKpEIIMBaHMUsI,
JIOKA3bIBAOILYIO TIEPBBIM 3aKOH MeHens.

6. Chopmynupyiite BTopoit 3akoH Menens. CocTaBbTe CXeMy CKpEIIUBaHUSA,
JIOKa3bIBAIOIIYIO0 BTOPOU 3aKOH MeHaens.

7. Yto Takoe deHoTHn?

8. Uro Ttakoe renotun? Kak oH cBsizaH ¢ ()EHOTUIIOM OpTraHu3Ma?

9.B ueM oTiiMune AUTHOPUAHOTO CKPEIIMBAHUS OT MOHOTUOPUAHOTO?
10.Kakoli n3 nepedrcieHHbIX TEHOTUIIOB MTPUHAIIEKUT aureteposurore: AaCc,
BBPp, AABDb, Aa, CcPp?

11.Chopmymnupyiite TpeTuii 3akoH Menmens.

12.CripaBeyiuB 1 TpETUH 3aK0H MeHiens B ciiydae, Koria 00a HeayuleIbHbIX

T€HA PaCHOJIOKEHBI B OJHOM Mape XpomMocoM?

13.Yto Takoe pemerka [lennera?
14.B yeM oTiau4Me AUTHOPUIHOTO CKPEIIMBAHKUS OT MOHOTHOPHUIHOTO?

15.Kakoli u3 nepeyncieHHbIX FTeHOTUIIOB IPUHAIIEKUT TUTE€TEPO3UTOTE:
AaCc, BBPp, AABDb, Aa, CcPp?

16. Chopmynupyiite TpeTuii 3akoH Menzens.

17.CnpaBeuiuB Jd TpeTH 3akoH MeHens B ciiydae, Korja o0a HeauleIbHbIX
reHa pacIioJIOkKEHBI B OJJHOM IMape XpoMocoM?

18.4Yro Takoe pemerka [lennera?

19.Yto Takoe rpynna cuersieHus?

20.YT0 Takoe cueIIeHHOe HaclieJoBaHue?

21.Bcerna v reHbl, pacnoioKEHHbIE B OJJHOM XpOMOCOME, HACIEAYIOTCS

coBmecTHO? [Touemy?



22.4YT10 Takoe KapuoTuI?

23.TlepeuncnuTe OCHOBHBIC MTOJIOKEHUSI XPOMOCOMHOMN TEOPHHU.

24.YeM 0TIIMYACTCS HE3aBUCUMOE HACIIEJOBAHUE OT CLIETIEHHOTO?

25. CKOJIbKO T'PYIII CUEIJICHUS y YEJI0BEKa, €CJIM B €ro reHotune 46
XpoMocoM?

26.YT1o Takoe ayTocoMbI?

27.Kakue mpu3HaKky Ha3bIBAIOT CIETUIEHHBIMHU C TIOJIOM?

28.Kakoii mon y 4esnoBeka Ha3bIBalOT roMOraMeTHbIM? ['eTeporaMeTHbIM?

29.MoryT 5l CUEIJIEHHBIE C MOJIOM MPU3HAKH MepeaBaThCs TOIBKO O
MYKCKOU TUHUK? A TOJIBKO MO KEHCKOM?

3agaun

1. 'V Kyp HOpMaJIbHOE ONIEpEeHNE JOMUHUPYET HaJl MIETKOBUCTHIM. OT IBYX
HOPMAJIBHBIX 10 PEHOTHUITY TETEPO3UTOT MOTyueHO 98 1bImsaT. CKOJIBKO U3
HUX 0’KUJACTCSI HOPMATBHBIX, CKOJBKO MIETKOBUCTHIX ?

2. Ha 3Bepodepme Ob110 MOTyIEHO MOTOMCTBO HOPOK: 148 Genbix, 154
yepHBIX U 304 KOXMHYPOBBIX (CBETJIAsl C YePHBIM KPECTOM Ha CTiuHE). [ 'eH
YepHOU OKpacKu — JOMUHAHTHBIN. Onpenenure GeHOTHUIIB U T€HOTHUIIBI
poauTenei U THM B3aUMOJICHCTBUS OTBEYAIOIIUX 32 OKPACKY T€HOB.

3. Ilpu ckpenyBaHUM YEPHBIX OBEIl BCE TOTOMCTBO YEPHOE, a MPH
CKpEIIMBAHUU CEPHIX B MOTOMCTBE 3/4 OBeIl ¢ cepoil mepcThio u 1/4 ¢
yepHOi. KakoBbI reHOTUTIBI BCeX TepeuncieHHbix popm (P u F1)?

4. YepHyI0 KOPOTKOILIEPCTHYIO KOIIKY CKPECTHIIN C CHAMCKHM
JUTMHHOIIEPCTHBIM KOTOM. O0a rOMO3UTOTHBI 110 JJIMHE MIEPCTH U OKPACKE,
YEepPHBIN [[BET U KOPOTKOIIIEPCTHOCTh — IOMUHAHTHBIE TPpU3HaKH. Kakum
oyner F1? KakoBa BeposITHOCTh NOsIBJIEHHS B F2 JJIMHHOIIEPCTHOTO
YEPHOr0 KOTEHKa?

Paspa0orka rioccapus

Ha3zBanue TeMbl OCHOBHBIC MOHSITHS TCHETUKU

Pe3yabTaTt 00y4yeHus mo OnuceiBaTh 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH
TEME U U3MEHUYMBOCTHU




O0mmmne KOMNEeTEeHIINHA OK 04

DOopMyIUPOBKA 3aJaHHUS: COCTABbTE IJIOCCAPUI C ONPEICICHUSIMU 110 TEME
”OCHOBHBIE TIOHATHS TEHETUKA , UCTIOB3YST MAaTEPUAIIBI JICKIIUH, YUSOHUKH,
CJIOBapH.

IIpumepHbIi NepeyeHb TEPMUHOB
AJbTEpHATUBHBIC PU3HAKU
AdnenbHbIE TSHBI
HeannenbHble TeHBI
JIOMHHaHTHBIN OPU3HAK
PeueccuBHbIN pU3HAK
['OMO3UTOTHBIN OpraHu3M
['eTepO3uroTHBI OPraHu3M
['enotun

deHoTun

JluruOpuaHoe CKpelBaHue
Ywucras TUHUSA

['ubpun

HacnenctBeHHOCTH

N3mMeHnunBoOCTh
3aKOHOMEPHOCTH U3MEHYNBOCTH

[loarotoBka BBICTYIUIEHUA HA TEMY «buorexnonorusa, ee¢ JOCTHIKCHUSI H

MEePCIIEKTUBBI PA3BUTHUS.
JBOJIIOIMOHHOE YYeHHE

BrinosiHeHne aomamHux 3agaHuil o teme 4.1., moAroToBKa K MPAKTUYECKUM
3aHSTHSAM.

Hoxmaner  «OBomonuonHoe yuenne JK.b. Jlamapka», «CoBpeMeHHbIE

MMpCaACTaBJICHUA O BI/II[OO6paSOBaHI/II/I».



HcrTopusi pasBuTus ;KU3HM Ha 3emJie
3anonaHeHue TabanLbl «Tanbl Pa3BUTHS )KU3HU Ha 3eMJIE»

[lIoaroroBka K TUCKycCUU
IKOCUCTEMbI

3anaHus I CAMOCTOATEIbHOM MOATOTOBKH:
1. Kakoe Bo3aeicTBHE MOKHO Ha3BaTh aHTPOIIOTEHHBIM?
2. Yro Takoe 3kocucrema?
3. UeM OTIMYAKOTCS arPO3KOCUCTEMBI OT €CTECTBEHHBIX 3KOCUCTEM?
4. IlpuBenuTte MpUMeEpPHI €CTECTBEHHBIX 3KOCUCTEM.
Pacuet cpoka ncueprnanusi IpUPOAHBIX PECYPCOB

BBenenne B npodsaemy: Pa3Burue denoBedeckoro oOImecTBa HEBO3MOXKHO
0e3 B3aMMOJECHCTBUS C MpUPoaoH. J[0 HEKOTOPOro BPEMEHH OTPHIATCIBHBIC
MOCJICACTBUSA XO3SIMCTBEHHOW M WHOM JIESTEIbHOCTH YEJIOBEKAa KOMIIEHCHUPOBAIU
CIIOCOOHOCTBIO TMPHUPOAHBIX CHUCTEM K caMOBOCCTaHOBIeHHMIO. Ho k cepeaune
JIBAJALIATOrO CTOJIETUSI CUTYyallrsl U3MEHWIACH: OKPYIKAIOIIAsl TPUPOAHAS CPEIA YIKE
HE€ B COCTOSIHUM KOMIIEHCUPOBATHh MOJTHOCTHIO MOCJEACTBHUS BO3JECUCTBUS POCTa
YUCJICHHOCTH JIFOJIEM U paclIUpEeHUs MPOU3BOJCTBA. 3arpsA3HEHbI BOJA, BO3YX,
pacTeHMs, BBINAJAOT KHUCIOTHBIC JOXIW, OJPO3Us BBIBOAUT IIOYBBI U
CEJIbCKOXO03IMCTBEHHOTO 000pOTa, MOJISIPHBIC JIbABI TAKOT U3-3a TMOTEIUICHUSA
KJIMMaTa, MWCYE3al0T MHOTHME BHJbl KMBOTHBIX M PACTCHUM, HACEJICHUE
npuoOpeTaeT XpoHUUYECKUe 3aboJieBaHUs, pacTéT cMepTHOCTh. CylllecTBYIOLIUE
celiuac MHTEHCHUBHOCTb AHTPOIOT€HHOTO BO3JICMCTBUS BEAET HAIly IUIAHETY K
WCTOLLICHUIO U IETPAIAIUN.

3aganue: OueHUTE CPOK MCUEPIIAHUS IPUPOIAHOTO peCypca, €CIIM U3BECTEH
YpPOBEHb JIOOBIYM pecypca B TEKylIeM Trojay, a TMOoTpedJieHne pecypcoB B
NOCJIEyIOUIME TOJbl OyJeT BO3pacTaTh C 3aJaHHOM CKOPOCTBIO MPUPOCTa
exeroaHoro norpednenus. Kakoit mpupoHbiil pecypc UMEET camblil JOJTHI CPOK
MCYEPIIAEMOCTH U KaKOW — HAUMEHBIITUI ?



Nudopmanus, HeoOXoauMAas sl pelICHUsA:

Tabmuma 5
JlaHHBIE U1 pacdeTa CpoKa UCUYEPIIAHMS PECYPCOB
Pecypc 3amac pecypca Q, JoObrua pecypca q, ITpupoct o6beMa
MJIPI.T MJIPI T /TOX oTpeOIeHHS pecypca
TP, % BTOI
KameHHbI# yroJib 6800 3,9 2
[Ipupoauasrii ra3 280 1,7 15
Hedrs 250 3,5 2
Kenezo 12000 0,79 2,5
®ochop 40 0,023 1,8
Menp 0,60 0,008 1,7
[uak 0,24 0,006 1,3
CBuHeIl 0,15 0,004 2,2
ATroMUHHN 12 0,016 1,6
VYpan 300 0,2 2

Jlns pacuera BOCHOJIB30BATHCS (POPMYJION CYMMBI WICHOB psifla TE€OMETPUUYECKON
MPOTrPECCUU

100 (1)

rie Q — 3amac pecypcoB, q — roaosas no0bya pecypca, TP — mnpupoct
noTpedieHus pecypca, t — 4uciIo JIeT.

JlorapudmupoBanue BoipakeHUs s Q maeT cueayrouryo Gopmyy sl pacdera
CpOKa HcuepnaHus pecypca
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HOIII‘OTOBKa KOHCIIEKTOB 1o TeMe: «Ocobo OXpPaHACMBIC TIPHUPOJIHLBIC

Tepputopun Poccuny.
buocgepa

Koncnekt: «OmnacHOCTh T1100abHBIX HApYIIEHUH B Ouocepey; « IKOIornueckue

KPHU3HCHI U IKOJIOTHUeckue karactpodsl. [IpegoTBparieHne nx BOSHUKHOBEHUSY.

Biansinue aHTponoreHHbIX pakTopoB HA OHOChepy
KoncnekTupoBaHnue 0{HOM TeMbl HA BHIOOP:

1. Mycopocxkuranue: ciocoObl C)KUTaHMsI U OCHOBHBIE THUIIBI TOMIOYHBIX YCTPOKCTB
2. MycopornepepabaTbIBaoIIKe 3aBOAbl, UCIOJIb3YIOIIUE TEXHOIOTHIO OMOTEPMHUUECKOTO
KOMITOCTUPOBaHUS

3. Tepmuueckas 00padoTka 0Txo10B. KuakodasHoe OKUCTIeHNE

4. Tepmuueckas 00paboTKa 0TX0/10B. [ '€TepOoTreHHbIN KaTauu3

5. Tepmuueckast 00padoTka oTxo00B. ['a3udukanus oTxo/10B

6. Tepmudeckas 00padboTka oTx0A0B. [Inponu3 oTx00B

7. Tepmuyeckast 00paboTka oTxo0B. [Ima3MeHHbIi MeTOT

8. YTunuszauus oTX00B AEPEBSIHHOMN Tapbl

9. VTunuzauus oTX0/10B APEBECUHBI

10. YTunuzanus Makymnatypbl

11. YTuanus3anus 30J101IIaKOBBIX OTXOJ0B

12. BropuuHas nepepaboTka U yTUIN3alUs TOJTUMEPHBIX MaTepuasnos 2. [lepepaboTka
0TpabOTaHHBIX Macell

13. [lepepaboTka 0TX00B PE3NHOBON MPOMBIIITIEHHOCTH

14. YTunuszauus 0TX00B IBETHON METaIypruu

15. YTunuzanus oTXo10B YEpHON METAJLITypruH

16. OTX0/1bI METUIIMHCKUX YUPEXKICHUN

17. OTX011bI CETBCKOXO3AMCTBEHHOTO MPOU3BOACTBA U IPOOJIEMBI UX YTUIU3ALUU
18. YTunuzanus oTxo10B HedTenepepadaTbIBatONIeH MPOMBIILIEHHOCTH

19. YTunuszauusi 0oTX00B XUMHUECKON MTPOMBIIIUIEHHOCTH

20. Ytunu3zauusi 0TX0JI0B TOPHOA0OBIBAIOIINX MPEANPUATUI

21. TexHonorusi U3BIEYEHHUS METAIIIONIOMA U3 OTXOJOB

22. TeXHOJOTUH KOMIIOCTUPOBAHUS OTXOI0B

23. IlepepaboTka TBEPABIX OTXOIOB CTEKOJIbHBIX M KEPAMUYECKUX MTPOU3BOJICTB
24. TlepepaboTka ucmnonb3oBaHHBIX [I9T-0yThUTOK

25. TexXHONOTUS U MPOU3BOJICTBO JAPEBECHBIX TOIUTUBHBIX TPaHyJI U OPUKETOB

26. 3ammTa OKpy>Karomiei cpesibl OT OTXOJO0B PAKETHO-KOCMHYECKON TEXHUKHI

27. 3amura OKpy>Karouen cpeabl OT OTXOJA0B aBTOTPAHCIIOPTA

BinsiHue conMaJbHO-IK0JI0THYeCKUX (aKTOPOB Ha 310POBbe YeJ0BeKa



IoaroToBUTH MO BHIOOPHI JOKJIABI IO TEMaM:

1. ®opmupoBaHue U pa3BUTHE HKOJIOTHH YEIIOBEKA.
2. OCHOBHBIE MOHATUSA U METObI UCCIEOBAHUSI.
3. 3aKOHBI 3KOJIOTHH.
4. AKCHOMBI 3KOJIOTHH YE€JIOBEKA.
5. AHTPONO3KOCHCTEMA, CTPYKTYPHbIE KOMIIOHEHTHI U UX B3aUMOCBS3b.
6. lemorpadudeckue noka3aresm.
7. O0111eCTBEHHOE U MHAUBUIyaJIbHOE 370POBbE.
8. O0Opa3 *KHU3HU U Ka4eCTBO JKU3HHU HACEICHHUS.
9. OKoj0rNYecKre KpU3KCHI.
10. AHTPOMO3KOIOTUYECKHE MTPOOIEMBI COBPEMEHHOM SIOXH.
11.BnausiHne cenbCKOXO3SICTBEHHOM AEATEIbHOCTA HA PUPOY U YEIIOBEKA.
12.AKTyanbHbIE IPOOIEMBI COBPEMEHHBIX TOPOIOB.
13.Pe3epBrbl aantaluy U 310pOBbE HACEICHHUS.
14.29x010rus KUINIIA.
15.0konoruueckast KyJapTypa JHYHOCTH.
16.HopMupoBaHue KauecTBa OKPY>KarOIIEH CPeIbl.
17.CtanoBnenue Hoocdepbl U MEPCIEKTUBBI YEIIOBEYECTBA.
18.®u3nueckoe U XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.
19.9xonornueckas s3xcneprusa. [Iporpamma OBOC.
20.9xonoruveckre KaracTpodbl ¥ CTUXUHWHBIE O€ICTBHS.

21.01eHKa U U3BMEPEHUE FKOJIOTUYECKOr0 PUCKA.

CamocTosiTeJILbHAs padoTa mo pasjaeay

«buoJ10rus B dKU3HI))

BuoTexHOJI0THSI KaK HAYKA M IPOU3BOACTBO.
Co3nanne npe3eHTANMIA:

OCHOBHBIC HAaNPABJICHUS COBPEMEHHON OMOTEXHOJIOTHH. MeTO bl
onorexHoJioruu. OOBEKTHI OMOTEXHOIOTHUH. DTHKA OMOTEXHOJIOTUYECKUX U

IFCHCTHYCCKUX SKCIICPUMCHTOB.

Kelicel Ha aHamu3 I/IH(bOpMaHI/II/I O HAYYHBIX JOCTHIXCHUAX B obnactu

IF'CHECTUYCCKHUX TeXHOHOFI/Iﬁ, KJICTOYHOU HHXXCHCPUHU, ITNIICBbIX OMOTEXHOJIOTHH.



3amuTa Keiica: IpeACcTaBIeHUE pe3yIbTaTOB PEIIEHUS KEHCOB (BBICTYIUIEHHUE C

npe3eHTaIuen)

DTUYECKUE ACTIEKTHI Pa3BUTHUSI OMOTEXHOJIOTUH U TPUMEHEHHE UX B )KU3HU
YeJI0BEKa, MOUCK M aHAJIM3 UH(POPMAIIUU U3 PA3TNYHBIX UCTOYHUKOB (Hay4YHAs

y4ueOHO-Hay4yHas JUTepaTypa, CpeAcTBa MaccoBoil nH(opMmaluu, ceTb MHTEpHET 1

TpyTHUE)

Keiicel Ha aHanu3 nHpoOpMaIuu 00 STUUECKUX acleKTaX pa3BUTH OMOTEXHOJIOTUMA

(mo rpynmnam)

3ammuTa keiica: [IpeacTaBineHue pe3yJbTaToB PEIICHUs KEMCOB (BBICTYIUICHHE C

Mpe3eHTaIuen)
HoaroroBka k nuddepeHIUPOBAHHOMY 3a4€Ty MO BOMPOCAM:

XUMHYECKHI COCTaB KIICTKH.

Krnetka — cTpykTypHas ¥ (yHKIIMOHAIBHAS €IMHUIA OPTAaHU3MOB BCEX IIAPCTB KUBOW TPUPOJIBIL.
OCHOBHBIE MTOJIOKEHUS KJIETOYHOUN TEOpHH, €€ 3HaYCHUE.

OOMeH BeliecTB U MpeBpaIleHIe YHEPTHH B KIIETKE.

Jlenenue KIeTOK — OCHOBA Pa3MHOXKEHHUSA U POCTa OPraHu3MOB. MHUTO3 U €ro 3HauYCHUE.

Meiio3, ero 3HaueHUE, OTIINYHUE OT MUTO3A.

[TomoBoe pa3mHOK)eHHE OpraHn3MoB. OTIOIOTBOPEHNE, €T0 3HAYCHHE.

I/IH,I[I/IBI/I,ZlyaHLHOC Pa3BUTUC OPTaHU3MOB.

©CoNoU~WNE

IocnesapoppliieBoe pa3BUTHE: IPIMOE U HEIPSIMOE.

10 . HaCHCHCTBGHHOCTL, €C¢  MarcpuajbHbIC  OCHOBBI. FH6pH,I[0HOFH‘IeCKHﬁ MCETOJA  HU3YUCHUA
HaCJICACTBCHHOCTH.

11.Mpasuno emuuOOGpasus THOPHMAOB TIEPBOTO TMOKONeHHS. HacienoBaHue JIOMHHAHTHBIX U
PELECCUBHBIX ITPU3HAKOB.

1 2 .3aKOH HE3aBUCHMOTO HacCJICAOBaHUA IIPHU3HAKOB. HpI/I‘II/IHBI paciCIyiCHUs TPU3HAKOB Y
reTePO3UTOT.

13 3akoH pacmiCIJICHU ITPU3HAKOB BO BTOPOM ITOKOJICHUH.
14 MO,Z[I/I(i)I/IKaLII/IOHHaH HU3MCHYHMBOCTDL, €€ 3HAYCHUC B JKU3HHU OpraHru3ma.

15.OcroBHBIE MeTOIBI CENEKIMU pacTeHUN W JKUBOTHBIX: THOPUAM3AIUS U HCKYyCCTBEHHBIA OTOOP.
I'eteposuc, nonumionausi, MyTareHes3, uX UCIONIb30BAHUE B CEICKIUU.

lG.ECTeCTBeHHLIﬁ nu HCKyCCTBeHHbeI OTGOpBI, HUX CXOACTBO U OTIW4YHA, POJb B BO3HHKHOBCHHUUN
MHOF006p3.3PI$[ OpTraHUYeCKOro Mmpa.

17.Pa3H006pa3He COPTOB PAacTEHUI U MOPO/| )KUBOTHBIX — PE3YJIbTAT CEJICKIMOHHOW PabOTHl YUYCHBIX.
3akoH H.M. BaBuioBa 0 ToMOJIOrMUECKUX PSIIaX B HACIEICTBEHHON N3MEHYMBOCTH.

18 . HaJ’IeOHTOHOI‘I/I‘ICCKI/IC, CPaBHUTCIIbHO-aHATOMUYCCKHC, 3M6pI/IOHOI‘I/I‘IeCKI/IC J0Ka3aTcJIbCTBa
OBOJIFOOHUU OPraHNM4Y€CKOIo MUpa.

19 9BOJ’HO]_[I/I$I YCII0BCKaA. I[OK?B&TCJ'IBCTBEI MMPOUCXOKACHU YCJIOBCKA OT MJICKOMMUTAIOMIUX JKUBOTHBIX.

20 I[BI/I)KYHII/IC CHJIBI 3BOJIIOIIUH, UX POJIb B O6paSOBaHI/II/I HOBBIX BHJIOB.



21 BI/IOFeOHeHO3 KaK 3KOJIOrn4Y€CKasd CUCTEMaA, €TI0 3BCHbA, CBA3U MCKIY HUMU.

22 BI/IOFGOHCHOB BOJOEMA. HGHI/I IINTaHUA.

23 prFOBOpOT BC€HOICCTB B OKOCHUCTCME. OCHOBHOM UCTOYHHK OHEPpruu, 06CCHe‘lI/IBaIOH_II/II>'I KpyroBopoTt

BEILIECTB.

24.Buocdepa, ee rpanumpl. [Ipuunnbl 6eJHOCTH KU3HHM B MOPCKMX TITyOHHAX, B TUTOC(hEPE, B BEPXHHUX

CIIOSIX aTMOC(EepHI.

3. OPTAHM3AIIUSI KOHTPOJISI CAMOCTOSTEJBHOM PABOTHI

CTYAEHTOB

Pe3yabTaThl caMOCTOATEILHOM PAadOTHI
O1IeHKY 3a BBITIOJIHEHUE 3aJJaHU  MOTYT BBICTaBIATHCS 1O MATUOAIBHOM
cucteMe wWid B (QopMe 3aueTa W YYUTHIBATHCA KaK IOKa3aTed TEKyIlei

yCIEBAEMOCTH O0YYAIOIINXCH.

KauecTBeHHasi OleHKa HMHAUBHAYAJbHBIX
00pa30BaTeJbHbIX I0CTHKEHUN

0aJ1J1 (o1eHKA) BepOaIbHbBII aHAJIOT

Kputepun onenkn pesyiabrara

OTJIMYHO

[IpencraBneHHble pabOThl BBICOKOI'O KayecTBa,
YPOBCHb  BBINIOJHEHHS  OTBEYAET  BCEM
TpeOOBaHUAM, TEOPETHYECKOE  COAEpIKaHue
Kypca OCBOEHO TOJHOCThIO, 0e3 mpoOesos,
HE00XO0/IMMbIE MPAKTUYECKUE HABBIKU paboTHI ¢
OCBOCHHBIM  MaTepHaioM  c(hOPMHPOBAHEI,
BBINOJIHEHBI BCE peyCMOTPEHHBIE
porpamMMoi 00ydeHusl 3aJaHusl.

XOpOIIIO

YpoBeHb BBHIMONHEHHUS PabOTHl OTBEYAET BCEM
TpeOOBAaHUSAM, TEOPETHYECKOE  COAEpIKaHUE
Kypca OCBOGHO IIOJIHOCTBIO €3 MpoOeloB,
HCKOTOPBIC HNPAKTHYCCKHUEC HAaBBIKH pa6OTBI C
OCBOGHHBIM  MarepuaioM  chopMHpOBaHBI
HEI0OCTaTOYHO, BCE IPeTyCMOTPECHHBIC
nporpaMMoii oOydeHHs 3aJaHUs BBIOJHEHBI,
HCKOTOPBIC nu3 BBITTIOJTHCHHBIX SaJIaHPIfI,
BO3MOXKHO, COJIEPKAT OIIHOKH.

YAOBJIETBOPUTEIHHO

YpoBeHb BBINOJIHEHHS paOOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHMIA,
TEOPETUYECKOE COJEPKAaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOENbI HE HOCAT
CYILLIECTBEHHOI'O XapakTepa, HeoOXOIuMble
NPAaKTUYECKHE HAaBBIKU pabOTBHl ¢ OCBOCHHBIM
MaTepHUajJoM B OCHOBHOM C(HOPMUPOBAHBI,
OOJIBLIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOin
oOydeHHusi 3aJaHUl BBIMOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUI BBIIOJIHEHBI C OUTHOKaMHU.

HE
YAOBJICTBOPUTCIILHO

Teoperuueckoe cojiepkaHue Kypca OCBOCHO
YaCTUYHO, HEOOXOIUMBIE TIPAKTUUECKUE
HaBbIKU pabOThI HE C(HOPMUPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOTrPAMMOA
0o0y4yeHMsl 3aJaHUN HE BBIIOJIHEHO.




4. ”THOOPMAIIMOHHOE OBECIIEYHEHHUE OBYUYEHUSA
IleyaTHbIE U 3IEKTPOHHBIC U31AHNS, PEKOMEHAOBAHHBbIE /ISl HCIOJIb30BAHUS

NPHU peajn3anum 001eo0pa3oBaTe/JIbHON YUeOHOM NN CIIUIIMHBI:

1. buonorus: 10 kiacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Tlaceunuk, A.
A. Kamenckuii, A. M. Py6uoB [u ap.] ; nox penakuueii B. B. [Taceunuxka.
— 5-e m31. — Mocksa : IIpocsemenue, 2023. — 224 ¢. — ISBN 978-5-
09-103624-4. — TeKCT : 2JICKTPOHHBIN // DIEKTPOHHBIN pecypc
uupposoit oopazosatenbHo cpeabl CIIO PROFoOpa3oBanue : [caiiT].

— URL: https://profspo.ru/books/132463
2. buomnorus: 11 xnacc: 6a30BsIif ypoBens : yueonuk / M. H. Tlonomapéna,

O. A. Kopnunoga, T. E. Jlomununa, I1. B. MxeBckuii ; moa pegakiyei
W. H. Tlonomapéroii. — 10-e u31. — Mocksa : [IpocBemenue, 2022, —
256 c. — ISBN 978-5-09-101677-2. — TekcT : 3JEKTpOHHBIH //
DIeKTPOHHBIN pecypc 1udpoBoi oopazoBarenbHo cpeasl CITO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132214

I[OHOJIHI/ITGJ]LHLIC HCTOYHHKH

1. buonoruss : y4eOHHK M MNPAKTHUKYyM I CPEAHEro Npo(hecCHOHaIbHOTO
obpazoBanus / B. H. fpeirun [u np.] ; mox penakmnueit B. H. Speiruna. — 2-

e m3a. — MockBa : WMzparensctBo IOpaiitr, 2023. — 378 c¢c. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct
: anexTpoHHbldd // OOpasoBarenvHas miuatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511618
2. Epemuenxko, O. 3. buonorus: yuenue o 6uocdepe : yaeOHOe mocodue mis

cpennero mpodeccuoHanbHOro oOpazoanust / O. 3. Epemuenko. — 3-e
u3., nepepad. u gon. — Mocksa : M3natensctBo IOpaiit, 2023. — 236 c.
— (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-10183-6. —
Tekct : anexkTponHslit / Obpa3oBarenbHas 1iatdopma KOpaitt [caiiT]. —

URL.: https://urait.ru/bcode/516507
3. Ob6yxoB, /I. K. buonorus: kineTku W TKaHU : y4eOHOe mocoOue s

cpennero mpodeccuonansHoro o6Opazosanus / J[. K. O6yxos, B. H.
KupunenkoBa. — 3-e u3n., mepepad. u mon. — Mocksa : M3marenscTBo
FOpaiit, 2023. — 358 c¢. — (IlpodeccuonanpHoe obpazoBanme). — ISBN
978-5-534-07499-4. — Tekct : »snektpoHHbld // (OOpa3oBaTesbHas
mwiardopma FOpaiit [catit]. — URL: https://urait.ru/bcode/516336
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