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1. OBIIME MMOJIOXEHMUS 11O IIJIAHUPOBAHUIO U OPTAHU3ALIUU
CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB

1.1. Meroandeckne pEKOMEHAAIMM TIO OPraHU3alMd W METOJAMYECKOMY
COTMPOBOXKJICHUIO CaMOCTOATENbHON paboTel oOyuvaromuxcst CIIO pazpaboTansbl
corinacHo dexnepanbHOMy 3aKoHY Poccuiickoit @enepanuu ot 29 nexadps 2012 r.
N 273-®3 "O6 o6pazoBanuu B Poccuiickoit Deneparun’; denepanbHOMY
roCy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY CPEIHETO MPO(PECCHOHATBHOIO
oOpa3zoBaHusa (mo crneunanbHocTH); IIpukazy Munnpocsemenuss Poccuu ot
24.08.2022 N 762 "O06 ytBepxaenuu llopsiaka opraHuzanvi U OCYILECTBICHUS
00pa30BaTeIbHON NEATELHOCTH IO 00pa30BaTeNIbHBIM IpOrpaMMaM CpPEIHEro
po¢eCCUOHATILHOTO oOpazoBaHus", [Tonoxenust 00 OpraHu3aluu
CaMOCTOSITETILHOM  pabOThl  CTYJEHTOB, METOJUYECKUX PEKOMEHJIAUuld 1o
OpraHu3allid M METOJAMYECKOMY COIPOBOXKIEHUIO CaMOCTOATEIbHON paboThI
ctynenros CIIO.

1.2. O6ocHOBaHME pacyeTa BpPEMEHHU, 3aTPAyMBAEMOr0 Ha  BBINOJHEHUE
BHEAYJAUTOPHOMN CaMOCTOSTEIHHOM PabOThI 00YYaAIOIIIMMHUCS:

[IpenogaBarenb  AMIUPUYECKH  ONpEAENsieT  3aTpaTbl  BPEMEHH  Ha
CaMOCTOSITETILHOE BBITIOJIHEHWE KOHKPETHOT'O COJIEpP)KaHMs y4eOHOTO 3a/laHus: Ha
OCHOBAaHMH HAOJIOJIEHUH 32 BBIMOJTHECHUEM OOYYAIOIIMMUCS ayIUTOPHOU PabOTHI,
ormpoca o00ydYalImUXCs O 3aTparax BpPEeMEHM Ha TO WM WHOE 3ajJaHmue,
XpOHOMETpaka COOCTBEHHBIX 3aTpaT Ha pEIICHHEe TOW WM WHOW 3ajJauyd W3
pacuera ypoBHSI 3HAHUM M YMEHUN CTYJIEHTOB. [10 COBOKYNMHOCTH 3aTpadynBaeMbIX
YCUJIMH ¥ B 3aBUCUMOCTH OT TPYJIOEMKOCTH BBINOJHSAEMBIX 3aJaHU,
ONpEENsIeTCs] KOJMYECTBO 4YacOB Ha BBINOJHEHUE KaXAOro 3aJaHus 10
camocTosATenbHOM paboTe. [lo COBOKYMHOCTM 3aJaHUi ompenensieTcs 00beM
BPEMEHU Ha BHEAYAUTOPHYIO CaMOCTOATEIbHYIO PaboTy MO KaXkI0Ml Teme U B
LEJIOM IO Y4eOHOU TUCIUTIIINHE.

2. ®°OPMBI CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB IO
OBIIIEOBPA30OBATEJBLHON YYEFHOU JUCHUIIJIUHE «BuoJorus».

2.1. O6meobpazoBaTenbHON YUeOHOW TUCIUILTNHON «bHOI0TH)Y IPeTyCMOTpEH
CIeAYIONINI 00beM CaMOCTOSITEIbHOM pabOThl 00YYaIOIIUXCS:

®opMBl CaMOCTOATETHHON PabOTHI CTYICHTOB O0Bem yacoB
(ouHO)

e Pabora ¢ MOHATHAMHU, ONPEIEICHHE TIOHTHIA. 36

e paboTa c OCHOBHOM U JOMOJHUTEILHON JIUTEPaTypOH,
HWHTEPHET - pecypcaMu; MOUCK UHGOPMAIIUHU 110 TEME C
MOCJIETYIOUIUM €€ MpeIcTaBlieHneM B (popme
KOHCIIEKTA.

e paboTa C OCHOBHOM M JIOTIOJHUTEILHOMN JTUTEPATYPOH,
WHTEPHET - pecypcaMu; MOUCK HH(POpMAIUHU TIO TEME C
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e OTBeTHI HAa BOIIPOCHI
e 3agaun

OBJlaieHHe TIOHSATHSIMH.

OBnazcHUE TOHATHSIMH - HEOOXOJAMMOE YCIOBUE OCMBICIICHUS OTPOMHOTO
MHOXXECTBA M OCHOBa (HDOPMHUPOBAHUS MATEPUATUCTUUECKOTO TOHUMAaHUS
pa3BUTHS OOIIECTBA.

[Ipomniecc dopmupoBanuss mMoOHATHH OynaeT 3¢PGEKTHBEH TOJIBKO IpHU
AKTUBHOW CaMOCTOSITEJIbHOW TO3HABATEIbHOM  JIEATENBHOCTH  IIKOJIBHHUKOB.
[TooToMy Ha ypoke THpu OpraHW3alUM JOMAIIHHUX 3aJaHUN YUHUTEIIO0 CJeayeT
MPETYyCMOTPETh MOCTAHOBKY M PEIICHUE MO3HABATEIBHBIX 3a71a4, HalPaBICHHBIX
Ha (OPMHUPOBAHUE YMEHUN MPUMEHSITh PaHEEe M3yUCHHBIC TIOHSTHS JJIsl YCBOCHUS
HOBBIX 3HAHHM.

Pabora ¢ 0CHOBHOI1 M 10IIOJIHUTEJILHOM JuTepaTypoii, UHTepHer —
pecypcamu.

PaboTy ¢ 0CHOBHOM U JOMOJHUTENBHOU TUTEpaTypoid, UHTEpHET — pecypcaMu
JKEJIATeJIbHO CTPOUTH B TPH 3Talla:

1). IlepBoHavanbHOE IPOYTEHUE BCETO TEKCTA € LEIBI0 03HAKOMIICHUS C
HUM;

2). Bropoe nmpouTeHune TeKcTa, BKIFOYANIEe KOHCIEKTUPOBAHUE U
JIeTaJIbHOE N3YYECHHUE MaTepHUaIa;

3). TpeTbe, 3aKII0UUTEIIBHOE MPOYTEHUE SISl 3aKPEIJICHUS TOTyYeHHOU
uHbOopMaIuu.

@DOopMBbI 1 METOIbI KOHCIIEKTUPOBAHUS 3aBUCST OT JIUYHBIX OCOOCHHOCTEN
MBIIIJIEHUS U 3alIOMUHaHus. Pexkomenayemas mociaea0BaTeIbHOCTh PaOOThI:
COCTaBJICHHUE IIJIAHA, U3JI0’)KEHHUE TE3UCOB, BBIIMMCKH U3 TEKCTA U CaMO
KOHCIIEKTUPOBAHUE.

KoncnexkrupoBanue

KoHcnekT npeacranisieT co00il TE3UCHI B paCIIMPEHHOM U YTITyOJIEHHOM
BUJIE, TOTIOJIHEHHbIE INTaTaMu, IM(pamu, TabnuLaMu, cxeMaMu U T.1. KoHcnekT
MOXET IIOCTOSIHHO JOIOJIHATHCS B IIPOLIECCE U3YUEHHU IpeaMeTa. B Havane
KOHCIIEKTA CIEAYET YKa3aTh aBTOPA U3y4aeMOIo TEKCTa, HANMEHOBAHUE €TI0
paboThI, 01 U3IAHUS U U3ATEII.

KoHcneKT MokKeT ObITh TEMAaTUYECKHUM, T.€. COCTABJIEHHBIM IO HECKOJIBKUM
IPOU3BEACHUAM, padoTaM, TEKCTaM U T.1. Llenpro Takoro TeMaTu4eckoro
KOHCTIEKTa sIBIIsieTcs OoJiee riry0oKoe, BCECTOPOHHEE U3yUEHUE ONpeAeIeHHON
poO0JIEMBI C YUETOM BO3MOXHOM BapUAaTUBHOCTU MHEHHUI Pa3IMYHBIX aBTOPOB.

JlJI1 cocTaB/IeHUS TEMATHYECKOI0 KOHCIIEKTA CJIeyeT:

- OCYILIECTBUTH NMOJO0P HEOOXOIMMON U pEKOMEHI0BAHHOMN JIUTEPATYPHI,
HarJISAHbIX TIOCOOMH U UHBIX yUYE€OHBIX MAaTEPHAJIOB;

- COCTaBUTb CJIOKHBIM ITUIAH TEMAaTHYECKOr0 KOHCIIEKTA, [IOCTOSIHHO UMES B
BUJy KOHEUHYIO 11€JIb CBOEH pabOThI 10 U3YUYEHHUIO U OCMBICIIEHUIO JTaHHOU
pOOIEeMBI;




- JTalbHEHNIIYI0 paboTy NOCTPOUTH B PAHEE U3TOKEHHOMN
IIOCJIEN0BATENBHOCTH, HO C YYETOM IIOCJIEA0BATENBHO-TIAPAIUIETBHOIO U3yUEHUS
NEPBOUCTOYHUKOB B OIMPEACICHHOM UX MHOTO00pa3uu.

B urore, pabota Haj| cOCTaBIEHHEM TEMAaTUYECKOT'O KOHCIIEKTA C YCIIEXOM
MO>KET BBUIUTBCS B cocTaBieHue pedepara. TemaTnueckuit KOHCIIEKT TpeOyeT
MOCTOSIHHOW CUCTEMATUYECKOM JOpaObOTKH, TOTIOTHEHUN U TBOPUYECKOTO
OCMBICIICHHS B IIPOIIECCE U3YUCHHUS IIPEAMETA.

Tpeb6oBaHus K 0POPMIICHUIO KOHCIIEKTA

- BECh TEKCT pa3/AeiATh Ha a03allbl, B KayKJ0M a03alle T0KHA 3aKITI04aThCs
OTJEeIbHAs MbICIIb. A03all TOJKEH HAYMHATBCS C «KPACHOW» CTPOKH. Mexay
ab3a1aMU OCTABJISITh YUCTYIO CTPOKY;

- [JIABHOE, KIJIFOYEBOE CJIIOBO KAXKJIOW OTIEJIbHON MBICIIU BBIIEIATh
MOAYEPKUBAHUEM UJIU UHBIM CIIOCOOOM;

- KQX bl y4eOHBIN BOIIPOC MO HEOOXOIUMOCTH, a TEMY KaXJ0r0 ypoKa
00s13aTeJIbHO 3aBEPIINTH 0000IICHHEM (BBIBOJIOM ), HAUMHAS CIIOBAMU: «UTAK»,
«TaKUM 00pa3oM» WU «BBIBOJIY;

- CJIEyEeT IOMHUTD: KOHCIIEKT B 3HAUUTEIBHON CTENEHN OTPaXKaeT
BO3MOXXHOCTH U CIIOCOOHOCTH CTYJICHTA.

Co3nanue MyJIbTUMEIUNHONW Npe3eHTAUMN

[Ipe3eHTanus — CpecTBO HATJIAIHOTO TPEICTaBICHUs JOKiIana, pedepara,
IpyTOou Hay4YHO-TIPAKTUYECKOU 158105 TBOPUYECKOU padoTHL.
PaboTy Haj mpe3eHTanHMel MOXHO HayaThb C COCTAaBJIEHHUS KPaTKOTO €€ IUIaHa,
KOHCIIEKTAa, IIPU ITOM:

- ONIPENIETUTD Yeau u 3a0ayu, KOTopble MOCTaBuII nepes co0oi aBTop;

- OIPEJEINUTD K1I04eeble MOMEHMbL TEMbI, OHU JOJKHBI OBITb J102UYECKU
6blCmMpPOenbl, NOCTYIIHBI ISl TOHUMAaHUS Ay IUTOPUU U HOHAMHbL CAMOMY aBTODY;

- 3aKa104eHue N0MHKHO ObITh 3alIOMUHAIOIIMMCS U TTOKA3bIBAIOIIUM JIMYHbBIN
BKJIaJl aBTOPA B MPOJICIaHHON padoTe

Jlanee Bech TEKCT IUIaHA-KOHCTIIEKTa MOXHO pPa30UTh Ha JIOTUYECKH
3aBEpILICHHBIE KYCOUKH HEOObIIOro pazmepa (e 6omnee 10 cTtpok). 3aTem ciemyer
nosooparh K KaXJAOMY KYCOYKY WJUIFOCTPATHBHBIM MaTepuanl (PUCYHKH,
doTorpadumu, Ta0IUIIBI, CXEMBI, rpaduku, UarpamMmel, BUJIEO),
YIOBIIETBOPSIONTUHN TPEOOBAHUSM:

- SICHOCTb;

- YMECTHOCTb;

- PUBJICKATEILHOCTb;

- HarJIsiTHOCTB;

- KQ4€eCTBO;

- 3aIIOMUHAEMOCTh

[Tocne 3TOro cnexyer npoayMaTh CUEHAPUNA PE3EHTALUHN

- BBIOpATh €IUHBIN CTHIb O(DOPMIICHHS, COOTBETCTBYIOIIUN TEMATUKE, CTUITh
aHMMAIINK 3ar0JIOBKOB, TEKCTA, WILTFOCTPALUK;

- OIIPENICTTUTH TIOJIOKEHHE 0OBEKTOB Ha IKpaHe-CIan/Ie;

- IPOJyMaTh OUYE€PEIHOCTD MOSABJICHUSI 00BEKTOB HA SKPAHE;

- MPOyMaTh MEPEX0/Ibl MEXKy Clailiamus;

- IPOayMaTh Bpems U 3D (PEKThI CMEHBI CIIaNI0B



MOXXHO TPHUBECTH OMNpPEACNEHHbIE PEKOMEHJAUUU 10 O(pOPMIIECHUIO
IIPE3CHTALUU:

- HE CIIEQyeT Ieperpy’arb IPE3CHTALUI0 PA3NMYHBIMU YKPAIICHUSIMU W
3 peKTaMu — 3TO TOJBKO 3aTPYAHSIET BOCIPUATHE U IOHUMAHUE;

- HacTpoWKa aHUMalUU OOBEKTOB: JIEMEHTHI Claiifa AOJKHBI MOSBISTHCS
Ha SKpaHe aBTOMAaTHUYECKU, ObICTPO, 6€3 36YK08020 CORPOBOIHCOEHUA, KEITATEIHHO
BBIJIEPKATh €UHBIN CTUJIb AHUMALUK;

- U1 OCHOBHOIO TEKCTa HE PEKOMEHAYETCs MCIIOJIb30BAaTh IIPOIMCHBIE
OYKBBI;

- IBETOBAsi FaMMa JIOJIKHA COCTOATh HE 00Jiee YeM U3 ABYX-TPEX LIBETOB;

- )KeJIaTeJIbHO U30eraTh B MPE3EHTALMU PUCYHKOB, HE HECYIIIMX CMBICIOBOI
Harpys3Ku;

- UH(OpMaIMK Ha KaXKJOM Cllaii/ie He T0JKHO OBITh CIUIIKOM MHOTO

[locne  co3manug  mpe3eHTauMu W OQOpPMIICHHS,  HEOOXOIUMO
OTpEeNeTUpoBaTh €€ IO0Ka3, MPOBEPUTb, KaK OyJIeT BBIVIAJETh IMPE3CHTALUs B
LIEJIOM.

ConeprkaHne COOTBETCTBYET 3asIBJICHHOMN TEME

B npesenTanuu oTCyTCTBYIOT HCTOPUUYECKHE HETOYHOCTU U OLITHOKH

IIpocnexxuBaercss NPUYMHHO-CIEACTBEHHAsT  CBA3b, XPOHOJOTHYECKAs
MOCJIEI0BATEIBHOCTh OMKCHIBAEMBIX COOBITUI

[Ipe3eHTanus 0 IMYHOCTHU AOJKHA COCTOSATh U3 CIEAYIOLIUX mpex uacmei.

- OCHOBHBIE (DaKThl Ouocpaghuu BIOPaHHON JTUYHOCTH;

- OCHOBHBIEC HCTOPUYECKUE TPYIbl U UAECH; YEM ITA JIMYHOCTHh 3HAMECHUTA,;

- coOOpakeHHsI O TOM, Ye€M JaHHas JIMYHOCTb WU €€ TPyAbl MOTYT
OBITb 8AMCHBL U UHMEPECHBL HAM CE20O0H L.

Ecim B mpomecce  caMOCTOSTENbHOW — pabOThl  HAaA — M3yYEHHEM
TEOPETUYECKOrO0 MaTeprajia WIM IPU PELlIEHWH 33/ad Yy CTYJICHTa BO3HUKAIOT
BOMNPOCHI, pa3pelIUuTh KOTOPbIE CAMOCTOSITEIBHO HE YyAaeTcsd, HE00XO0AUMO
00paTUTHCS K MPENogaBaTelIo ISl MOJIyYeHHs Y HETO pa3bsICHEHUN WK yKa3aHUH.
B cBoux BOmpocax CTYAEHT HOJDKEH YETKO BBIPA3UTh, B YEM OH HCIIBITHIBACT
3aTpyAHEHMS, XapakTep 3TOro 3aTpyAHEHMs. 3a KOHCYJbTAallMEW CcIleayer
oOpalarbcs U B cllydae, €CJIu BO3HUKHYT COMHEHUS B IPABUJIBHOCTH OTBETOB HA
BOIIPOCHI  caMoIpoBepkHu. [IpemomaBatens mpoBOXAT  KOHCYJBTAlMM B
COOTBETCTBHH C I'pa)KOM KOHCYJIbTAIHI1.

CaMocTosTenpHas padoTa mo pa3aciay

«CTDOCHI/Ie U (DYHKIIMHU OPraHU3Ma

[ToaroroBka KOHCIIEKTOB HAa TEMY:

1. «Ponp Owonormn B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOMN
KapTUHBI MUPA U B MPAKTUYECKOU JIESITEIBHOCTH JIFOACH,;

2. «CoOmroeHue MpaBWl IOBEJIEHUA B MPUPOJE, OEpeKHOE OTHOILIEHHUE K
OMOJIOTMYECKUM O0BEKTaM U UX OXpaHay.

XUMHYECKHUH COCTAB KJIETKHU



Brinonnenue JOMAalIHHUX BaﬂaHI/Iﬁ mo TEMC., IIOATOTOBKA K IPAKTHYCCKHUM
3aHATHUAM

3aganus U1 3aKpeIJieHus1 TeOPeTHYEeCKOro MaTepuasia
1. aiiTe onpeaenieHne MOHSATUSAM V2e800bl, MOHOCAXAPUObL, OIUL0CAXAPUODL,
NOUCAXaAPUObL.
2. IIpuBeguTe MpuMeEphI IEHTO3 U FEKCO3.
3. W3 aTOMOB KaKMX XMMHUYECKHUX HJIEMEHTOB COCTOSIT YIJIEBOJIbI?
4. llepeuncnure NUIIEBbIE AUCAXAPUIBIL.
5. Kakue (pyHKIMH BBIONHSIOT YIIEBOAbI B dKUBOM KIIETKE?
6. CKOJIBKO SHEPIHH MOXET MOJy4YuTh opranu3m ot 10 r numeBoro caxapa? (B
kJx 1 kKkaim)?
7. IlpuBeauTe NpUMeEpbl paCTBOPUMBIX U HEPACTBOPUMBIX B BOJIE YTIIEBOIOB.
8. Kakue BemiecTBa ABISIOTCS MOHOMEpaMu nonucaxapuaos? [IpuBenure
IPUMEPBI.

1. 3anomuute Tabnuiy «PaznoobOpasue yrieBogoB»

KomnuectBo [Ipumepsr OyHKIMU dTUX
OCTaTKOB COEAMHEHNN BEILIECTB B KIIETKE
MOHOCaXapui0B B

MOJICKYJIC

1. MoHocaxapu il

2. Onurocaxapusl

3. [Tonucaxapuasl

CamocrosiTenbHas padota «/lelicTBue epMEHTOB CJIIOHBI HA KpaxMaJb)
[lenb: onpeneanTb HaJIU4KE B CIIOHE (PEPMEHTOB, CIIOCOOHBIX PACIIEIIIATh

Kpaxmail.

O06opy0BaHKE: KyCOK HAKpaXMaJe€HHOTO CyXoro OuHTa, OJIIOIIE CO
cJ1a0bIM pacTBOPOM HO/1a, BATHBIC MAJIOYKH.

CHDaBO‘IHaﬂ I/IHd)ODMaIII/IHI ﬁO,Z[, BCTyI1ada B pCakKuio ¢ KpaxmaloM,

OKpAIlIUBACT €T0 B CHHUH WK (PHOJIETOBBIN IIBET.




XoJ paboThI:

1) CmouunTe BaTHYIO MMAJIOYKYy CIIFOHOH M HAIUIIUTE OYKBY B CEPEIHHE
KyCOuYKa HaKpaxMaJICHHOT'O OMHTA.
2) JlaiiTe OMHTY HOJCOXHYThH 2-3 MUHYTBI, & 3aTE€M OITyCTHTE B PACTBOP
noja.
3) HaGmromaiiTe, Kak OKpacuics OUHT.
4) 3anuiuTe B TETPaab Pe3yJIbTaThl pabOTHI (1IJb, X0 PadOTHI, pe3ysIbTaT
OTIBITA, BHIBOT)
5) OTBeThTE HA BOMPOCHI:
o [lpu monrom pazkeBBHIBAHUU KyCOYKa XJie0a BO PTY MOSBISICTCS
caaKoBaThii puBKyc. [louemy?
e MOKHO JIM CKa3aTh, YTO B MPOAYKTE HET YTIIEBOJOB, €CIU IIPH
00paboTKe pacTBOPOM Ho/ia OH HE JIa€T CUHETO OKpallliBaHus?
IMoaroroBka coo0menusi no teme «Heoprannyeckue BemiecTBa KIETOK
pacTeHuil. J[okazaTenbcTBa X HAIMYUSA M POJIM B pacTeHUmM», «buo-, makpo-,
MHUKPODJIEMEHTHI U X POJIb B )KU3HH PACTCHUS.

Crtpoenne 1 QyHKIIUN KICTKH

3aganus 1U1s 3aKpeIJieHus1 MaTepuasia

1. I3 xakux coeMHEHUM COCTOUT MOJIeKyJa Oeyka?

2. Uto takoe ampoTtepHbie coequHeHusi? MOoXHO JI1 OTHECTU K HUM OenKu?
3. UTo Ha3bIBAIOT NEPBUYHOM CTPYKTYpoOil Oenka?

4. Uto Takoe BTOpHYHAS CTPYKTypa Oenka? 3a cueT Kakux CBsi3el oHa
YAEPKUBACTCA?

5. Uto Takoe TpeTHu4Hasi CTPYKTypa Oenka?

6. Uto Takoe yeTBepTUYHAs CTPYKTypa Oenka?

7. MoxeT 1 oJlHa MOJIeKyJia OeJika, UMEIOIINI TPETUYHYIO CTPYKTYPY,
o0pa3oBaTh YETBEPTUUHYIO?

8. Beerna v nipu paspyiieHU 0€ITKOBOM MOJIEKYJIbI IIPOUCXOIUT peHATYpaLus?
9. [lepeuncnure HyHKIMH OCITKOB, TANTE UX OMPECICHHUE.

10. YUeM 00yCI0BIIEHO OTPOMHOE PazHOOOpa3ue OEITKOBBIX MOJICKYJI?

IMoaroroBka coodmenus mo teme. «boprda ¢ BUpyCHBIMH 3200JI€BAHUSIMI



OO0MeH BellleCTB U NMPeBpallieHHe JHEPTUU B KJIETKe

3ananmue.

Paccmotpute ki Kpebca, o npeiosxkeHHOM Ta0aulle U MpecTaBbTe
MIPE3EHTAITUIO.

B nepByto, MOATOTOBUTENBHYIO CTAIUIO, KPYITHBIE MOJIEKYJIbI paclialaloTcs Ha
Oosee mpocThIe: OENKH PACIICTIISIOTCS 1O aMUHOKHCIIOT, TOJIMCAaXapUabl — 110
MOHOCAXapHI0B; UMKl — A0 TJIMIIEPUHA U BBICIINX KUPHBIX KUCIOT.

DTOT HPOIECC OCYIISCTBIISAETCS B MUIICBAPUTEIIFHOM KaHAJIe MHOTOKJICTOYHBIX
OpPraHU3MOB, 3aTeM — B KJIETKaX MO/ IeHCTBHEM (PEPMEHTOB JTU30COM.
BrienuBiasicst 3HEprusi B X0/ie IPEBPAILICHUS BEIIECTB, MOJHOCTHIO PACCEUBACTCS
B BHJIC TeIlJIA.

Kakas oOmiast pyHKIHs XapakTepHa JJIs STUX BEIIECTB?

— PanmoHanpHO 1M TPATUTh OCNIKU Ha moiydeHue sHeprun? [louemy?

— Kakwue BemiecTBa sSBISIOTCS OCHOBHBIM MCTOYHUKOM SHEPTHUH?

[ToaroroBka TEOPETUUECKOIO MATEPHUANIA U K TPAKTUUECKUM 3aHATHUSIM
Hacusencreennasi nHpopmManusa u ee peaju3anus B KJIeTKe

HOBTOpeHI/Ie TCOPCTUUCCKOT'OKO Marcpuaia JIIsL PCUICHUTO 3aJgad I10

MOJIEKYJISIPHOI OMOJIOTHH
JHK

Monexyna JIHK npeacrapisieT coOoi ABYIEIOYEYHYIO CITUPATb, 3aKPYUCHHYIO
BOKPYT COOCTBEHHOM OCH. J[BE 1IEMOYKU COECTMHEHBI BOJIOPOIHBIMU CBSI3SIMU,
KOTOPBIE 00pa3yoTCa MKy KOMIIJIEMEHTAPHBIMU HYKJICOTHIAMU — aJICHUHOM

¥ THMUHOM, TYaHUHOM U IUTO3UHOM (pHC. 6).
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Puc. 6 ®parment monekynsl JJHK.

B nByuenoueunoit monekyne JJHK HanpoTuB ajmeHuHa OJHOM LI€NX BCEraa
HAaXOJIUTCSI TAMUH BTOPOM ILIEIH, HAIIPOTUB I'YaHWHA OJHOM LIENH — IIUTO3UH
Jpyrou nemnu. B pe3ynprare KOIM4YeCcTBO aJicHrHa B ABOWHOM nenouke JJHK
BCET/Ia PABHO KOJIMYECTBY TUMHHA, a KOJTUYECTBO I'YaHUHA — KOJIMYECTBY
UTO3WHA. JTa 3aKOHOMEPHOCTh Ha3bIBaeTcs «npaBuiio Yapradday», a
CIIOCOOHOCTh HYKJICOTHIOB K M30UpaTEeIbHOMY COSIUHEHUIO HAa3bIBACTCS

KOMIUVIEMEHTAPHOCTBIO.

Oynknueit JJHK B kiieTke sIBISIETCS XpaHEHUE U Nepeiada HACIeICTBEHHOM

uH(OPMAITH B PSITY TTIOKOJICHU.
PHK

Monekyna PHK, B otimunane ot monekynsl JIHK, Gonee kopoTkast u cocTouT u3
oaHou nenouku. Bmecto Tumuna nykieornasl PHK conepxar ypauui, a BMecTo

NIE€30KCUPU003bI — P03y .
Bunsr PHK:

1) unpopmayuonnas (uPHK) — cunresupyertcs ¢ yuactka JIHK, Hecyiero
uHpopmarmio o ctpoeHnu 6enka. Umenno ¢ matpursl MPHK B kieTke Ha
pubocomax CUHTE3UpYyeTCs OeNOK;

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

cHHTEe3a OeJIKa;



3) pubocomnas (pPHK) — B koMILIeKce ¢ OesikaMu 00pazyeT pudocomy —
CTPYKTYPY, Ha KOTOPOH B KJIETKE CUHTE3UPYETCS OCIIOK.
Takum obpazom, Bce Buabpl PHK oTBeuaroT 3a peanuzamuio HaclieICTBEHHON

nH(pOpMaIK B KUBOU KIIETKE.
Tpanckpunuus

Monekyna JIHK cinyxut marpunen nis cuare3a mosnekyJisl uPHK. Iponecc
cunte3a mosekysbl PHK no matpune JJHK, ocymecrsusiemsrii pepmentom PHK-
NOJIMMEepa3oi, HaszbIBaeTCs TPaHcKpunuusa (ot jat. transcriptio —

NepenuchIBaHUE).
nPHK cuntesunpyercs Tonpko ¢ ogHoM — matpuyHou — uenu JIHK.

[Iporiecc TpaHCKPUMITUU TTPOUCXOJIUT B HECKOJIBKO ATanoB. CHavana pepMeHT
PHK-nonumepasza pacrozHaeT 0coOyIO IMOCIeI0BATSIbHOCTh HYKJICOTH/IOB

(npomomop), ¢ KOTOPOI HAYMHACTCS TPAHCKPHIILINS, ¥ IPUCOCIUHICTCS K HEH.

[Tox netictBuem epmentoB nBoiiHas nenouka JJHK packpyuuBaercs,
BOJIOPOJHBIE CBSI3M MEXKY a30TUCTHIMU OCHOBAaHUSIMU pazpymatorcs. C
marpuunoit nenu JIHK cunresupyercs PHK no npuHunny koMmieMeHTapHOCTH.

Hanpuwmep:
JAHK(matpuunas nensb): ... A-A-A-T-I'-I[-LI-1I-T-I'-T"-A-T-A-11-A-A-A...
uPHK: V-V-V-A-II-T-T"-T-A-1I-1I-Y-A-T-T-V-V-VY

[Tocne 3aBepiIeHUs TPaHCKPUIIIIMU BOAOpoaHbIe cBA3u B JJHK

BOCCTAHABIIMBAIOTCS, MOJIEKYJIa CHOBA 3aKPYUYHBACTCS B CIIHPAb.
3agaHus 11l CAMOCTOSITETbHOMH MOATOTOBKH
2. Chopmymnupyiite mpasuio Yapraddda.

1. Yto Takoe KOMILJIEMEHTapPHOCTh?
2. Oxapaxrepusyiite pasHosuaHoctu PHK.
3. Uro Takoe TpaHCKpUIus?

4. Jlnis yero Hy>KeH IpOMOTOP?


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

3aganus I CAaMOCTOATEILHOM PadOThI
1. Conepxanue nHykineotu10B B uenu uPHK cocrasnsier: anennn — 25 %, ypauuin —
23 %, ryanuH — 32%. Onpeaennure NpOUEHTHBIN COCTaB HYKJIECOTUAOB MOJIEKYJIbI

JHK, asnsaromenica marpuueit niia arou nPHK.

2. IToctpoiite PHK mo nmeromemycs dparmenty nenu JJHK: T'-A-T-1[-I'-A-A-A-
A-T'-I'-T u onpexnennute NpOLUEHTHOE COAEPKAHUE aJICHUHA, INTO3MHA, T'yaHUHA U

ypanuna B atot PHK.

3.. ABynenoueunas monekyia JJHK conepxut 300 UUTHANIOBBIX OCHOBAHUM, a HA
oo TuMuHa npuxogutcesa 20% Bcex ocHOBaHUM. OnpeaenuTe KOIu4eCcTBO

JIPYyTUX OCHOBAHUM B 3TOU MOJIEKYJIE.

Pa3zMHoxkeHrEe OpraHu3MoB

Breinmonnenue JOMAaIIHHUX Sa,ZIaHI/Iﬁ o TCMC ., IIOATOTOBKA K IIPAKTHYCCKHM
3aHATHAM

3aganus U1 3aKperJieHus1 MaTepuasa

1. Yrto Takoe pazMHOKEHUE?

2. JlaliTe ompeneneHne TEPMUHY «KMATOTHYECKOE JIeJIeHne KIeTKkm». Kakue
OpraHU3MbI CIOCOOHBI K 3TOMY CITOCO0Y OECIONI0ro pa3MHOKEHHUS ?

3. Uto Takoe criopooOpazoBaHue?

4. B yeM 3akitodaeTcsi OMOJIOrM4ecKoe 3HaUeHUE CopooOpa3oBaHus?

5. Jlaiite onpeneneHrue TEPMUHY «IIOYKOBaHHE». B uem oTinune noykoBaHus
OT MUTOTHYECKOTO JICTICHUS ?

6. [aiiTe ompenenenre TEPMUHY «BET€TaTUBHOE pa3MHOXeHUEY. Kakue
OpPraHU3MBbI CIIOCOOHBI K BET€TATUBHOMY Pa3MHOKEHHUIO?

7. Yto Takoe rameTbI?

8. Ilmst uero Hy»HO MMOJIOBOE Pa3MHOKEHHUE?

9. OxapaxkTepu3yuTe THUIIBI TOJTOBOTO PA3MHOXKECHUSI.

10. Kak nmpoucxoaut KoHbloranus? YBeIu4uBaeTCs JIM KOJIUYECTBO JOUYESPHUX
ocoOel Mpy KOHbIOTAIun?

11. JlaiiTe onpeneneHue TEPMUHAM 3U20Md, ONI000MEOPEHUE, U302AMU,

cemepozcamust, oocamusl.



12. IToueMy aJig OIUIOJOTBOPEHHUS BOJOPOCIISIM HY>KHA BOJa, & CEMEHHBIM
pacTeHusIM — HeT?

13.CpaBHute BHIBI OECIIOIOT0 PA3MHOXKEHHUS, 3aII0THUB TaOIUIY

Murornueckoe | Criopo- IToukoBanue | BereratusHoe

ACICHHC O6paBOBaHI/Ie Pa3MHOXKCHHC

Opranusmsl,
CIIOCOOHBIE K
TaHHOMY BUJTY

Pa3MHOKCHUA

KomnnuecTBO

JOYEepHUX 0CcOOei

Pa3mepsl qouepHUX
ocoo0en
OTHOCHUTEIBHO

MaTEepUHCKON 0coOun

14.ChopmynupyiiTe OMOIOrHYecKoe 3HaUeHHE OECII0I0ro pa3MHOKEHHUS.

15.Kak yenoBek UCIOJIb3YET CIIOCOOHOCTH OPraHU3MOB K O0€CTOIOMY
Pa3MHOKEHUIO?

16.ITouemy OCHOBHasI Macca pacTeHUI HAYMHAET TUIOJOHOCUTH B KOHIIC JIETa, a
BECHOU pa3MHOXKAETCsI BET€TATUBHBIM CITIOCOO0M?

17.1ToueMy Tipu TIOJIOBOM Pa3MHOKEHUHU MTOTOMKH MOXO0XHU HA POJIUTEIICH, HO
HE SIBJISIOTCS MX KOMHUSAMHU?

18.1ToueMy KyIbTypHBIE PACTCHHS KaK IIPABUIIO PA3MHOKAIOT OE€CIIOJIBIM

crrocoOoMm, a He ceMeHaMu?

CamocrosiTesibHasi o pa3neay «Teopusi 3BOJIOIMH»

I/IHI[I/IBI/II[yaJILHOG Pa3BUTHUE OPraHU3IMOB

KoHCIEKTHI:




1. «HOCJ’IC}ICTBI/IH BJIMSIHUS QJIKOT'OJIsI, HHKOTHHA, HAPKOTUUCCKUX BCIICCTB Ha

pa3BUTHE YEIOBEKAY,
2. « [locneacTBust BAUSHUS 3arpsI3HEHUS CPE/Ibl HA 3JI0POBbE UETIOBEKAY.
3agaHus 1JIs 3aKpenJieHus MaTepuajia

1. Onpenenute NpaBUIBHYIO IMOCIEA0BATEIBHOCTD CTaJANN Pa3BUTHS OKYHS.
JInurHKa — MKPUHKA — 3apOJIbIII — MaJleK — B3pociias peida
WkprHKa —3apoblil — JIMYMHKA — MaJIeK — B3pociias peida
3apoaplin — UKPUHKA — MaJleK — JIMYMHKa — B3pociias peida

HkpurHka — 3apoJibllll — MaJleK — JIMYMHKAa — B3pociias peida

2. OHpGIIeJII/ITC IIoCJICA0BATCIbHOCTD CTaI[PIﬁ 3M6pI/IOHaJ]I>HOFO Pa3BUTHA.

2. B dyeM OMoJIOrHuecKoe 3HaYEHWE MUTO3a U ME03a.
3.

OcHoBHBIE 3aKOHOMEPHOCTH SIBJICHUH HACJIECTBEHHOCTH

1. YUto Takoe moHOruOpuaHoe ckpemrBanue? [IpuBeaute npuMepsl.

2. Yro Takoe romo3urora? Kakve u3 nepeurcieHHbIX OPraHu3MOB ABJISIOTCA
TOMHHAHTHBIMHU romosuroramu: Aa, CC, s, PP, Bs, DD ?

3. laiiTe omnpezerieHue MOHATHUSIM d/Lle/ibHble 2eHbl, 2emepo3uzoma, UoOpuUobL.
4. Kakue Turbl B3aUMOAEHCTBUS AJUICIIBHBIX T€HOB BAM U3BECTHBI?
OxapakTepuzyuTe ux, IPUBEAUTE NPUMEPHI.

5. Chopmynupyiite nepsbiii 3akoH Menaens. CocTaBbTe CXeMY CKPEIIMBaHMUsI,
JIOKA3bIBAIOIIYIO MTEPBBIN 3aKOH MeHaensl.

6. Chopmynupyiite BTopoi 3akoH Mengens. CocTtaBbTe CXeMy CKpellUBaHUs,
JIOKa3bIBAIOILYI0 BTOPOU 3aKOH MeHaens.

7. Yto Ttakoe ¢peHorumn?

8. Uto takoe renotun? Kak oH cBs3aH ¢ (EHOTHIIOM OpraHu3ma?

9.B uem oTiinune AUTHOPUAHOTO CKPEIIMBAHUS OT MOHOTUOPUAHOTO?



10.Kako# u3 nepeyrciieHHbIX TEHOTUIIOB NMPUHAIJIEKUT nurereposurore: 4aCc,
BBPp, AABD, Aa, CcPp?
11.Chopmynupyiite TpeTuit 3aKkoH MeHerns.
12.CnpaBeniuB 1 TpeTuil 3akoH MeHiens B ciryyae, Korja 00a HeajuleJIbHbIX
reHa pacIoiOKEHbl B OJJHOI Mape XpoMocoM?
13.4Yto Takoe pemerka [lennera?
14.B yem oTAMYHME TUTUOPUTHOTO CKPEIIMBAHUSA OT MOHOTHOPUIHOTO?
15.Kakoil u3 nepeurcieHHbIX TeHOTUIIOB TPUHAJICKHUT TUT€TEPO3UTOTE:
AaCc, BBPp, AABb, Aa, CcPp?
16. ChopmynupyiitTe TpeTuit 3akoH MeHens.
17.CrpaBeuiiB Jid TpeTHil 3akoH MeHiens B ciiydae, Korja o0a HeauiedbHbIX
reHa pacIoyIOkKEeHbl B OJJHOM mape XpomMocoMm?
18.Yto Takoe pemierka [lennera?
19.Yto Takoe rpymnmna crernieHus?
20.YTo0 Takoe cuerjeHHOe Hacleq0BaHue?
21.Bcerna v TeHBI, PacoIOKEHHBIC B OJTHOW XPOMOCOME, HACIEAYIOTCS
coBmecTHO? [Touemy?
22.YT10 Takoe KapuoTHUII?
23.TlepeuncnuTe OCHOBHBIC MOJIOKEHUSI XPOMOCOMHOMN TEOPHHU.
24.Yem oTanyaeTcs HE3ABUCUMOE HACJIEIOBAHUE OT CLEIUIEHHOTO?
25.CKOJIBbKO TPy CHETJICHUS Y YeJIOBEeKa, €ClIU B ero reHorure 46
XpoMocoM?
26.YT0 Takoe ayToCOMBI?
27.Kakue nmpu3Haky Ha3bIBAIOT CIIETUICHHBIMH C TIOJIOM?
28.Kakoii mon y yesnoBeka Ha3bIBalOT roMOraMeTHbIM? I'ereporaMeTHbIM?
29.MoryT 11 CIEIJICHHBIE ¢ TTOJIOM MTPU3HAKH TMEePeIaBaThCs TOIBKO TI0
MYKCKOU TMHUK? A TOJIBKO MO KEHCKOM?

3amauu

1. ¥V xyp HOpMaJIbHOE OTIEpEHHUE TOMUHUPYET HaJ MIETKOBUCTHIM. OT IBYX
HOPMAJIbHBIX 10 (PEHOTHUITY FETEPO3UTOT NOTyueHO 98 1plmiAT. CKOJIbKO U3

HHX OXHNAACTCA HOPMAJIbHBIX, CKOJIBKO IIIEJIKOBUCTHIX ?



2. Ha 3Bepodepme ObLI0 MOTYyUYEHO NOTOMCTBO HOpOK: 148 Genbix, 154
yepHbIX 1 304 KOXMHYPOBBIX (CBETJIAsl C YEPHBIM KPECTOM Ha CIUHE). ['eH
4epHOU OKpacKku — JOMUHAHTHBIA. Onpenennure GEeHOTUIIbI U TEHOTHUIIBI
pOAUTEIIEH U TUII B3aUMOJECHCTBUS OTBEYAIOIIUX 3a OKPACKY I'€HOB.

3. Ilpu ckpenBaHUKM YEPHBIX OBEIl BCE MOTOMCTBO YEPHOE, a MPH
CKpEIIMBAaHUU CEPBIX B MOTOMCTBE 3/4 oBel] ¢ cepoil mepcThio u 1/4 ¢
yepHOU. KakoBbl reHOTHTIBI BCeX nepeuncieHHbx popm (P u F1)?

4. YepHyr0 KOPOTKOLIEPCTHYIO KOIIKY CKPECTUIIU C CHAMCKUM
JUIMHHOLIEPCTHBIM KOTOM. O0a rOMO3UTOTHBI 110 JJIMHE MIEPCTH U OKPACKE,
YEpHBIN IBET U KOPOTKOLIEPCTHOCTh — JIOMUHAHTHBIE IpU3HAaKU. Kakum
oyaer F1? KakoBa BeposiTHOCTb NOSIBJIEHUS B F2 IMHHOIIEPCTHOTO
YEPHOr0 KOTEHKa?

Pa3paboTka riaoccapus

Ha3BaHue TemMbl OCHOBHBIC TOHATHUS TCHETUKHU

Pe3y.111,TaT oﬁyqemm mo OnuceIBaTh 3aKOHOMCPHOCTHU HACJICACTBECHHOCTHU
TEME U U3MCHYHMBOCTH

O01ue KOMNEeTEeHIINHA OK 04

DOopMyIHPOBKA 3aJaHHUS: COCTABbTE IJIOCCAPUI C ONPENEICHUSIMU 110 TEME
”OCHOBHBIE MIOHATHS TEHETUKA , UCTIOB3YSl MaTEPHUAIIbI JICKIIUHN, YUeOHUKH,
CJIOBapH.

IIpumepHbIH NepeyeHb TEPMUHOB
AJbTEpHATUBHBIE TPU3HAKU
AJINIENTbHBIEC TEHBI

HeayutenbHbie reHbl

JIoMHHaAHTHBIN NPU3HAK
PenieccuBHbIN pU3HAK
['OMO3UTOTHBIN OPraHU3M
['eTepo3UroTHBIN OpraHu3m
I'enoTun

denotumn



JurubpuaHoe CKpenuBaHme
Yucras nuHus

['ubpun

HacneacTBeHHOCTH

N3MeHunBOCTE
3aKOHOMEPHOCTH U3MEHYMBOCTH

[ToarotoBka BBICTYIUICHUM Ha TEMY «buorexnonorusa, ee JIOCTHXKCHUSI U

TIEPCIICKTUBBI PA3BUTH.
IBOJOIMOHHOE YYeHHE

BrinosiHeHne aomamHux 3agaHuil o teme 4.1., moAroToBKa K MPaKTUYECKUM
3aHSATUSAM.

Hoxkmaner  «OBomounonHoe  yuenune JK.b.  Jlamapka», «CoBpeMeHHbIE
MPEICTABICHUS O BUI000PA30BAHUN.

Hcropus pasBuTHs KU3HU HA 3emuie

3anoyiHeHUE TaOIHIIbl «DTanbl pa3BUTHSI )KU3HU HA 3€MJIe»

[ToaroroBka K AUCKyCCUU
IKOCHCTEMBI

3aganus QI CAMOCTOATEILHOM NMOATOTOBKH:
1. Kakoe Bo3aeiicTBHE MOKHO Ha3BaTh aHTPOIIOT€HHBIM?
2. Yto Takoe 3Kocuctema?
3. UeM OTIIMYAIOTCS arpO3KOCUCTEMBI OT €CTECTBEHHBIX IKOCHCTEM ?
4. IlpuBeauTe NpUMEPHI ECTECTBEHHBIX YKOCUCTEM.
Pacuer cpoka ncuepnanusi IpupOAHBIX PECYPCOB

BBenenne B npodsaemy: Pa3Burue denoBedeckoro oOImecTBa HEBO3MOXKHO
0e3 B3aMMOJCUCTBUS C MpUPoaAoH. J[0 HEKOTOPOro BPEMEHHM OTpPUIIATEIHHBIC
MOCJICACTBUSA XO3SIMCTBEHHOW M WHOM JIESTEIbHOCTH YEJIOBEKA KOMIIEHCUPOBAIU
CIIOCOOHOCTBIO TPHUPOJHBIX CHCTEM K caMOBOCCTaHOBIeHHMIO. Ho k cepemmHe
JBAJALIATOrO CTOJIETUSI CUTyalysl U3MEHWIACH: OKPYIKAIOIIAsi IPUPOJAHAS CPEIA YIKE



HE B COCTOSIHUM KOMIIEHCHUPOBATh IMOJIHOCTBIO MOCIEACTBUSI BO3JAEHCTBUS pOCTa
YUCJIIEHHOCTHU JIIOAEH M pacuIMpeHusi MPOU3BOJCTBA. 3arpsA3HEHbl BOJAA, BO3AYX,
pacTeHusi, BBINAJAIOT KUCIOTHBIE JOXKIW, OJpO3Us BBIBOAUT TIOYBBI H
CEILCKOXO3SMCTBEHHOTO 000pOTa, MOJIAPHBIE JIbJAbl TAalOT U3-32 MOTEIUICHUS
KJIUMaTa, MCYE3al0T MHOTHE BHUJAbl JKUBOTHBIX M PACTCHUH, HaceJICHUE
npuoOpeTaeT XpoHUUYECKue 3aboJieBaHUs, pacTéT cMepTHOCTh. CylllecTBYIOUIUE
ceilyac MHTEHCUBHOCTh AHTPONOTEHHOTO BO3AECHCTBHUS BEAET HAIy IUIAHETY K
HCTOIICHUIO U JIeTPaJallvu.

3apanue: OUEHUTE CPOK MCUEPIIAHUS IPUPOJAHOTO peCypca, €CIIM U3BECTEH
YpPOBEHb JIOOBIYM pecypca B TEKylIeM Tojay, a TMOTpedJieHne pecypcoB B
MOCJIEYIONIME TOJbl OyJIeT BO3pacTaTh C 3aJaHHOM CKOPOCTBIO MPUPOCTa
eXeroaHoro norpednenns. Kakoit mpupoaHbIil pecypc UMeeT camblid TOJITHIA CPOK
MCUYEPIAEMOCTH U KaKOW — HAUMEHBIITUHN ?

Nudopmanus, HeodOXxoaumasi 1Jisl pelieHmst:

Tabmuia 5
JlaHHbIE 115 pacyeTa CpoKa UCUEPIIAHMS PECYPCOB
Pecypc 3amac pecypca Q, JoOwrua pecypca q, ITpupoct o6beMa
MIIPJ.T MIIPI T /TOJ noTpebeHus pecypca
TP, % BTOI
KameHHbI# yroJib 6800 3,9 2
[IpuponHsrii ra3 280 1,7 1,5
Hedts 250 3,5 2
Keneszo 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
Luak 0,24 0,006 1,3
CBuHeIL 0,15 0,004 2,2
AnroMuHAR 12 0,016 1,6
Ypau 300 0,2 2




Jlnst pacuera BOCHOJIB30BATHCS (HOPMYJION CyMMBI YJIEHOB psijla TEOMETPUUYECKON
POrpeccuu

LB
100 (1)

rie Q — 3amac pecypcoB, q — romoBas no0Oblya pecypca, TP — mpupoct
noTpedaeHus pecypcea, t — 4nucio Jer.

JlorapudmupoBanue BoipakeHUs s Q maeT cneayrouryro GopmMyy sl pacdera
CpOKa HcuepnaHus pecypca
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IToaroroBka KOHCIEKTOB II0 TeMe: «Ocobo OXPaHACMBIC IIPUPOIHBIC

teppuropun Poccum.
buocgepa

Koncmekt: «OmacHOCTh TII00ABHBIX HAPYIICHHUH B Onochepey; « IKOIOTHIeCKue

KPpHU3UCHI U SKOJIOTUYICCKUC KaTaCTPO(i)BI. HpC,HOTBpaIIICHl/Ie X BO3HHUKHOBCHUA ).

Bausinne aHTPONOreHHbIX (PaKTOPOB HA Onochepy
KOHCHCKTHpOBaHI/Ie OHHOﬁ TEMbI Ha BblﬁOp:

1. Mycopocxkuranue: ciocoObl C)KUTaHHsI 1 OCHOBHBIE THUIIbI TOIOYHBIX YCTPONUCTB

2. MycopornepepabaTbIBaloIUe 3aBO/IbI, UCIIOJIB3YIONINE TEXHOIOTHIO OMOTEPMUYECKOTO
KOMIIOCTUPOBAHHUS

3. Tepmuueckast 06paboTka 0TX0/10B. KuakohazHoe oKucieHue

4. Tepmuueckas 00pabOTKa OTXOA0B. [ eTeporeHHblil KaTaims3

5. Tepmugeckast 00paboTka oTx0/10B. ['a3udukanus 0Txo/10B

6. Tepmugeckast 00paboTka orxo/10B. [Tuponu3 oTxo0/10B

7. Tepmudeckas 00padoTka 0TX00B. [l1a3mMeHHbII METO T

8. YTunuzanusi OTX0J0B JEPEBSIHHOM Taphl

9. VTunuzauus 0TX0A0B APEBECHUHBI

10. Yunuzanus makynatypbl

11. YTunuszanus 30J01UIaKOBBIX OTXO/0B

12. BropuuHast nepepaboTKa ¥ yTHIU3AIMs TOJMMEPHBIX MaTepuanoB 2. [lepepaboTka
O0TpabOTaHHBIX Macel

13. TlepepaboTKa OTXO0B PE3NHOBOM MPOMBIIIIIEHHOCTH



14. YTunu3zauusi 0OTX0JI0B IBETHON METAJLTYPrUH

15. YTunuzanus oTX010B YEPHON METAJLITypruH

16. OTX0bI MEAUIIMHCKUX YUPEKIACHUI

17. OTX0/bI CETBCKOXO3AUCTBEHHOTO MPOU3BOCTBA U MPOOJIEMBI UX YTUIH3AUN
18. YTunu3zamus oTxo10B HerenepepadaThIBaONIIeH TPOMBIIUICHHOCTH

19. YTunuzaius 0TX00B XUMHYECKOW MPOMBIIIIIEHHOCTH

20. Ytunu3zauus 0TX0/10B TOPHOA0OBIBAIOIINX MPEANPUATUI

21. TexHonorusi U3BIEYEHHUS METAIIIOIOMA U3 OTXOJOB

22. TexXHOJOTUH KOMIIOCTUPOBAHUS OTXO0B

23. IlepepaboTKa TBEpbIX OTXOIOB CTEKOJIbHBIX H KEPAMUYECKUX ITPOU3BOJICTB
24. TlepepaboTka ucnonb3oBaHHbIX [I9T-0yThUTIOK

25. TexHonorusi ¥ MPOU3BOICTBO APEBECHBIX TOIUIMBHBIX TPaHy U OPUKETOB
26. 3amuTa OKpy>Karomiei cpeibl OT OTXOJ0B PAaKETHO-KOCMHYECKON TEXHUKHU
27. 3amuTa OKpy>Karomieil cpeibl OT OTXOA0B aBTOTPAHCIIOPTA

Bausinue conuaibHO-3K0JI0TrHYeCKUX (paKTOPOB Ha 3I0POBbE Yel0BeKa
IoaroToBUTH MO BHIOOPHI JOKJIA/bI 10 TEMAaM:

1. ®opMupoBaHKEe U Pa3BUTHE KOJIOTMH YETIOBEKA.

2. OCHOBHBIE MOHATUS U METOIbI UCCIICOBAHUSI.

3. 3aKOHBI SKOJIOTUH.

4. AKCMOMBI SKOJIOTUH YEJIOBEKA.

5. AHTPONO3KOCHUCTEMA, CTPYKTYPHBIE KOMIIOHEHTHI U UX B3aUMOCBS3b.
6. Jlemorpaduyeckue oka3aTelu.

7. O0111eCTBEHHOE U UHAMBUIYaJIbHOE 3710POBbE.

8. O0pa3 *KHU3HU U Ka4eCTBO JKU3HHU HACEICHHUS.

9. OKoj0rNYEcKre KpU3HCHI.

10. AHTPOTIOAKOIOTHUECKHE TTPOOIIEMBI COBPEMEHHOM IMOXH.
11.BrnusiHuie cenbCKOX03IMCTBEHHOM IEATeTbHOCTH Ha MPUPO/IY U YeJIOBEKa.
12.AxTyanbHble MpoOIeMbl COBPEMEHHBIX TOPOIOB.

13.Pe3epBbl aanTanuu U 310pOBbE HACETICHUS.

14.2Oxo050rus KUINIIA.

15.Okonoruyeckast KyapTypa JHYHOCTH.

16.HopmupoBaHue kauecTBa OKPYKAOIIEH CPEBI.

17.CranoBnenue Hoocdepbl U MEPCIEKTUBBI YEIOBEYECTBA.
18.®u3nueckoe U XUMUYECKOE 3arpsi3HEHUE OKPYKaIOLIEH Cpeibl.
19.9xonoruueckas sxcneprusa. [Iporpamma OBOC.

20.9xonoruveckre KaracTpodbl U CTUXUHHBIE O€ICTBHS.

21.01eHKa U U3MEPEHUE IKOJIOTUYECKOTO PUCKA.

CamocTosiTeJIbHAas padoTa mo pa3jaeay




«bHoJ10rus B dKU3HI))

BuoTexXHOJI0THSI KaK HAYKA M MPOU3BOACTBO.
Co3nanue npe3eHTAIHIA:

OCHOBHBIC HAMPABIICHUS COBPEMEHHON OMOTEXHOJIOTHH. MEeTOIbI
onorexHoJiorud. OOBEKTHI OMOTEXHOJIOTHUH. DTHKA OMOTEXHOJIOTUYECKUX U

IFCHCTHYCCKUX SKCIICPUMCHTOB.

Keiicpl Ha aHanM3 HHGOPMAITMHN O HAYYHBIX IOCTHKEHUSIX B 001aCTH
T€HETUYECKUX TEXHOJIOTUM, KIIETOUHON WHKEHEPUH, NMUIIIEBBIX OMOTEXHOJIOTHH.
3ammTa Keiica: mpeAcTaBICHUE PE3yJIbTaTOB PEIICHUs KEUCOB (BBICTYILICHHE C

npe3eHTaIuein)

ODTHUYECKHUE aCTICKThI Pa3BUTHUA OMOTEXHOIOTHI H IIPUMCHCHHC UX B JKU3HHU
YCJIOBCKA, IIOMCK M aHAJIM3 I/IH(l)OpMaHI/II/I N3 Pa3JIMYHbIX UCTOYHUKOB (Haquaﬁ )41

y4eOHO-Hay4YHas JuTepaTypa, CpelicTBa MacCoBOM nHpopmaluu, cetb UHTepHeT u

JPYyTHe)

Keiicel Ha aHanu3 nHpopmaIuu 00 STUUECKUX acleKTaxX pa3BUTHSI OMOTEXHOJIOTUMA

(o rpynnam)

3amuTa keiica: [IpeacTaBneHnue pe3ybTaToB PEIICHHS KECOB (BBICTYILICHHE C

npe3eHTaluen)
HoaroroBka K 1u¢pepeHIHPOBAHHOMY 3a4€eTy 110 BOIIPOCAM:

XUMUUECKUN COCTaB KICTKH.

Kitetka — cTpykTypHas u QyHKIIMOHATBHAS SAMHAIIA OPTaHU3MOB BCEX IAPCTB JKUBOW TIPHUPOJIEL.
OCHOBHBIE MTOJIOKEHUS KJICTOYHOUM TEOpHH, €€ 3HaYCHUE.

OOMEH BEIlIeCTB U MPEBPAICHUE YHEPTHH B KIICTKE.

Jenenue KJIETOK — OCHOBA pa3MHOKEHHUS U POCTa OPraHu3MOB. MUTO3 U €ro 3HaYEHHUE.

Meiio3, ero 3Ha4eHHUE, OTIMYHE OT MUTO3A.

[TonoBoe pa3zmMHoOXkeHHE OpraHu3MoB. OTUIOJOTBOPEHUE, €TO 3HAUCHHE.

WnauBunyansHOE pa3BUTHE OPTaHU3MOB.

©CoNOR~WDNRE

ITocnesapoasleBoe pa3BUTHE: IIPSIMOE U HEIPSIMOE.

10.HacnenctennocTs, ee MaTepHanbHBIE OCHOBBL | MOPHIONOTMYECKHH METON  H3ydeHHs
HAaCJEACTBEHHOCTH.

11.TIpaBuno enmnOO6Gpasus ruOPUIOB TEpPBOrO MOKONeHMs. HacienoBaHMe JOMHHAHTHEIX U

PELECCUBHBIX IIPU3HAKOB.



12 .3aKOH HE3aBHCHUMOI'0 HacJICAO0BaHHUA IIPHU3HAKOB. HpI/I‘H/IHLI pacCliCIyiCHUs TMPU3HAKOB Yy

reTCpO3urorT.

13 3akoH paciiCICHUA MMPU3HAKOB BO BTOPOM IIOKOJICHUU.

14 MOZ[I/I(i)I/IKaLII/IOHHaH U3MCHYHMBOCTDH, €€ 3HAYCHUEC B )KU3HU OpPraHu3Ma.

15.0CHOBHLIG METOAbI CCIICKIIMH paCTCHI/Iﬁ U XHUBOTHBIX! r1/16p1/m1/13au1/1;1 u HCKyCCTBeHHLIﬁ OT60p.

FeTep03I/IC, TMMOJIUITION AU, MYTAarcHeEs3, X UCII0JIB30BAHUC B CECJICKIINU.

lG.ECTeCTBeHHBIﬁ nu HCKYCCTBCHHBIﬁ 0T60pbl, HUX CXOACTBO U OTIW4YHA, POJb B BO3HHKHOBCHHUUN

MHOT000pa3us OpraHUYECKOTO MHUPA.

17.Pasnoo6pasue copToB pacTeHuii 1 TOPOJ KHBOTHBIX — PE3yJIbTAT CEIEKIMOHHOMR PaBoOThl yUeHBIX.

3akon H.M. BaBuiioBa 0 roMOJIOTMYECKUX PSAJaX B HACIEACTBEHHOM U3MEHUHUBOCTH.

18 . HaJ’IeOHTOJ’IOI‘I/I‘ICCKI/Ie, CPaBHUTCIIbHO-aHATOMUYICCKHC, 3M6pI/IOHOFI/I‘ICCKI/I€ J0Ka3aTcJIbCTBAa

9BOJIIOOMU OPraHN4€CKOIro Mupa.

19 BBOHIOI_[I/ISI YCJI0BCKaA. IIOK?BaTeJ'IBCTBa MPOUCXOKACHUS YCJIOBCKA OT MJICKOMMUTAIOMIUX JKUBOTHBIX.

20 I[BI/I)KyH_II/IC CHJIBI 3BOJIIOLIUH, UX POJIb B O6pa3OBaHI/II/I HOBBIX BHJIOB.

21 EnoreoueH03 KaK 3KOJIOTM4Y€CKasd CUCTEMA, €TI0 3BCHbA, CBA3U MEXKIY HUMU.

22 BI/IOI‘COL[eHOS BOJOCMA. I_[CHI/I IIUTaHUA.

23.Kpyrosopor BemiecTs B 3kocucTeMe. OCHOBHOI MCTOYHHK SHEPIUH, 06eCIIeUnBaONIHil KPYTOBOPOT

BEILIECTB.

24.Buocdepa, ee rpanuisl. [Ipuunnbl 6eJHOCTH KHU3HM B MOPCKHX IITyOUHAX, B TUTOC(hEpE, B BEPXHHX

CIIOSIX aTMOC(EpHI.

3. OPTAHM3AILIMSA KOHTPOJISI CAMOCTOSATEJBHONU PABOThHI

CTYAEHTOB

Pe3yabTaThl caMOCTOATENbHON PadOTHI
OneHkH 3a BBIMOJHEHUE 3aJJaHUA  MOTYT BBICTABISATHCS MO MATHOAIBLHOM
cucteMe wid B (opMme 3adeTa M YUMTHIBATBbCS KaK TMOKa3aTeld TeKylleH

YyCIIEBAEMOCTH 00YYaIOIIIHXCS.

KauyecTBeHHasi OlleHKa HMHAUBHAYAJbHBIX
00pa3oBaTeJbHbIX 10CTHKEHU

Kpurepun onenku pesyiabrara

[IpencraBneHHble pabOTBl BBICOKOT'O KaydecTBa,
YPOBEHb  BBINIOJHEHHS  OTBEYAET  BCEM
TpeOOBaHUAM, TEOPETHYECKOE  COAEp KaHue
Kypca OCBOEHO TOJHOCThIO, 0e3 mpoOesos,
HE00XO0/IMMbIE MPAKTUYECKUE HABBIKU paboTHI ¢
OCBOCHHBIM  MaTepHaioM  c(hOPMHPOBAHEI,
BBITOJIHEHBI BCE peyCMOTPEHHBIE
porpamMMoil 00ydeHusl 3aJaHusl.

ypOBeHB BBITIOJIHCHUA pa6OTI>I OTBEYacT BCEM
TpeOOBAaHUSAM, TEOPETHYECKOE  COACpIKaHUE
Kypca OCBOCHO TIIOJIHOCTBIO 0€3 TpoOeIoB,
HEKOTOpbhIC TPAKTHUYECKUE HABBIKU pabOTHI ¢
OCBOCHHBEIM  MaTepHaIoM c(OpMHUPOBAHbI
HEI0CTaTOYHO, BCE PeyCMOTPECHHBIC
mporpaMMoii oOydeHHs 3aJaHHs BBIOJHEHBI,
HEKOTOpblE W3  BBINOJHEHHBIX  3a/IaHUH,
BO3MOYKHO, COJIEPKAT OIIHOKH.

0aJ1J1 (o1eHKA) BepOaIbHbII aHAJIOT
OTJIMYHO
5
XOPOIIIO
4
YJIOBJICTBOPUTEIILHO
3

VYpoBEeHb BBINOIHEHUS pabOTHI OTBEYALT
OOJIBIIMHCTBY OCHOBHBIX TpPEOOBaHMIA,
TEOPETUUECKOE COACPKAHUE Kypca OCBOCHO




YaCTUYHO, HO MPOOENbl HE HOCHT
CYIIECTBEHHOT'O XapakTepa, HeoOXOAMMbIe
MPAKTUYECKHE HABBIKU PaOOTHI C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHMPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOM
o0y4YeHHs 3alaHUi BBINOJIHEHO, HEKOTOpbIE
BU/IbI 33JIaHUH BBITIOJIHEHBI C OIIHOKaMHU.

HE Teoperuueckoe cojiepkaHUe Kypca OCBOCHO
YJIOBJIETBOPUTEIBHO | YACTUYHO, HEOOXOIUMBIE IPAKTUUECKUE
2 HaBbIKU pabOThI HE C(HOPMUPOBAHBI,

OOJIBLIIMHCTBO MPEYyCMOTPEHHBIX MPOTrPAMMOi
oOyueHusl 3aJjaHU HE BBIMOJIHEHO.

4. AHOPOPMAIIMOHHOE OBECIIEYHEHUE OBYUYEHUA
IleyaTHbI€e U 3JIEKTPOHHBIC U3aHUSA, PEKOMEHA0BAHHbIE 1/l UCIO0JIb30BAHUA

NPHU peaju3anum 001eo0pa3oBaTe/JIbHON YUeOHOM THCIUTIHUHbI:

OcHOBHBIE IEYATHBIE U SJICKTPOHHBIC U3AHUA

1. buonorus: 10-i knacc: 6a30BbIid ypoBeHb : yueOHuK / B. B. Ilaceunuk, A.
A. Kamenckuii, A. M. PyOuos [u np.] ; mox penakiueit B. B. [Taceunnka. —
5-e m31., crep. — Mockaa : [IpocBemenne, 2023. — 223 ¢. — ISBN 978-5-
09-103624-4. — Tekcr : 2neKTpOHHBIN // JIaHb : 37€KTPOHHO-0MOIMOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/334994

2. buonorus: 11-i1 knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A.
A. Kamenckuii, A. M. Pybunos [u np.]. — 6-¢ m3a., crep. — Mocksa :
[Tpocsemenne, 2024. — 272 ¢. — ISBN 978-5-09-112165-0. — Texkcr :
ANEeKTpOHHBIN // JlaHb : 3nexkTpoHHO-OMOMMoTeuyHass cuctema. — URL:
https://e.lanbook.com/book/409211
JlonoJIHUTeIbHbIEe HCTOYHUKH

1. buonorus : y4eOHMK W TPAKTHKyM IS CPEAHETO Npo(dhecCHOHaTLHOTO
obOpazoBanus / B. H. Speirun [u ap.] ; nox penakuuent B. H. Apsiruna. — 2-

e ma. — MockBa : MzgarensctBo IOpaiitr, 2024. — 378 c¢. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct
: anekTpoHHbIl // OOpa3oBarenbHas minatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511618

2. Epemuenko, O. 3. buonorus: yuenue o 6uocepe : yuebHOE mocodue st
cpearero mnpodeccuonanbHoro obpaszopanus / O. 3. Epemuenko. — 3-¢
u3., epepad. u non. — Mocksa : U3natensctBo HOpaiit, 2024. — 236 c.
— (IIpodeccnonanproe obpazoBanme). — ISBN 978-5-534-10183-6. —
Tekct : anexkTponHslid / O6pa3oBarenbHas 1iatdopma FOpaiit [cait]. —
URL.: https://urait.ru/bcode/516507

3. ObyxoB, 1. K. buonorusa: kjaeTku ¥ TKaHU : ydeOHOe mocoOue s
cpeadero mnpodeccuonansbHoro oodpaszoanus / J[. K. O6yxos, B. H.



https://e.lanbook.com/book/334994
https://e.lanbook.com/book/409211
https://urait.ru/bcode/511618
https://urait.ru/bcode/516507

KupunenkoBa. — 3-¢ u3n., nepepad. u jmon. — Mocksa : M3narenbcTBo
FOpaiit, 2024. — 358 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN
978-5-534-07499-4. — Tekcer : oanexkrponHbli //  OOpaszoBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/516336
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