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1. OBIIUE MMOJIOKEHUSA 11O IVIAHUPOBAHUIO N
OPT'AHU3AIIMU CAMOCTOSITEJIBHOM PABOTHI CTYJEHTOB

1.1. Metoauyeckue pPEKOMEHAAMH TI0 OpraHU3allud M METOJAHYECKOMY
COMPOBOXKJICHUIO CAMOCTOSITENbHOM padboThl oOyuatomuxcs CI1O pa3paboTansbl
cornacao denepanbHoMy 3akoHy Poccutickoit @enepanuu ot 29 nexadps 2012
r. N 273-®3 "O6 oOpazoBanuu B Poccuiickoit ®enepanun”; OI'OC COO;
[Ipuka3sy Munnpocsemenust Poccun ot 24.08.2022 N 762 "OO yTBepKIeHUU
[lopsinka opraHu3anuu U OCYUIECTBJIEHHUS 00pa30BaTENbHON NEATEIBHOCTH I10
o0pa3zoBaTeIbLHBIM MPOrpaMMaM CpeHero npodeccuoHaabHOro oopazoBaHus'”,
[lonoxenuss 00 oOpraHu3alM  CaMOCTOSITEIBHOM  pabOThl  CTYJIEHTOB,
Metoauyeckux  peKOMEHAAIMi 10  OpraHu3alud W METOAUYECKOMY
COMNPOBOXKICHUIO CAMOCTOSTeNIbHOU paboThl cTyseHToB CIIO.

2. ®°OPMbBI CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB I1O
OBIIIEOBPA30OBATEJIBHON YYEFHOU JUCIHUIJIUHE «Buoorus».

2.1. O6meobpazoBaTebHON yueOHOM nucuuuinHoN «buomorus
MPEAYCMOTPEH CIEIYIOMNN 00BEM CaMOCTOATEIbHOM pabOThl 00yYAIOITUXCS:

@DOopMBI CaMOCTOSITENBHOM PaOOTHI CTYIEHTOB O06bem yacoB
(o4HO)

e Pabora ¢ MOHATHAMH, ONPEIEICHHE TIOHSTHIA. 36

e paboTa c OCHOBHOM U JOIOJHUTEIbHOMN JIUTEPATypOH,
WHTEPHET - pECypcamu; MOUCK HH(POPMAIIUH TI0 TEME C
MOCJIEYIOIINM €€ MpeJCTaBIeHUuEM B (hopme
KOHCTICKTA.

e paboTa c OCHOBHOM U JOIMOJTHUTEIbHOMN JIUTEPaTypOH,
MHTEPHET - pecypcamMu; MOUCK HH(OPMAIUU TI0 TeME C
MOCTIEAYIOIIUM €€ MPEeACTaBIeHUEM B (popme
MPE3EHTALUH.

e 3anoJiHeHHE Ta0IUIL

e OTBETHI Ha BOTIPOCHI

e 3ajgauu

OBJi1aieHHe NMOHATHSIMMU.

OsBnanenne MOHSATUSIMU - HEOOXOAUMOE YCIOBHUE OCMBICICHUS
OTPOMHOTIO0 MHOXXECTBa M OCHOBa (OPMHUPOBAHUS MaTEPUATUCTUYECKOTO
MOHUMAaHMSI pa3BUTHS 0OIIECTRA.

[Ipomniecc ¢opmupoBanus mOHATUNH Oyner 3h(PEKTUBEH TOJIBKO TPHU
AKTUBHOH CaMOCTOSITEJIbHON ITO3HABATEILHON JESITEILHOCTH IIKOJILHHUKOB.
ITosToMy Ha ypoke IMpu OpraHU3alMM JOMAIIHUX 3aJaHUN YUUTEIIO CIEAyET




OpeIycCMOTPETh  IMOCTAHOBKY M pelIeHWe  MO3HaBaTelIbHBIX  3ajad,
HAIpaBJICHHBIX Ha (OPMHUPOBAHHE YMEHUW MPUMEHATH paHee H3YUYEHHBIC
MOHSTHUS JJI1 YCBOCHUSI HOBBIX 3HAHUI.

PaGoTa ¢ 0CHOBHOI1 U 10NOJIHUTEJILHOM JIuTepaTypoid, UHTepHeT —
pecypcamu.

PaboTy ¢ 0CHOBHOI M TONOJHUTENBHOM TUTEpaTypoil, UHTepHEeT — pecypcamu
KEJIATENbHO CTPOUTH B TPH 3Tama:

1). [lepBoHaYaTbHOE MPOYTEHUE BCETO TEKCTA C ICIILI0 03HAKOMIICHUS C

HUM,;
2). Bropoe npoureHue TeKcTa, BKIIOYAIOIee KOHCIEKTUPOBAHUE U
NETaIbHOE U3YUYEHNUE MAaTEpHAIIa;

3). Tpetbe, 3aKII0YUTENBHOE TPOUTEHUE JJI 3aKPETUICHHSI TIOTy4YEeHHON
uHbOpMaIIHH.

®opmbl U METOABI KOHCIIEKTUPOBAHUS 3aBUCAT OT JIMUYHBIX OCOOCHHOCTEH
MBILUICHUS U 3alIOMUHaHus. PekoMeHryemas mociieJoBaTeIbHOCTh PadoThI:
COCTAaBJICHHE IIJIaHA, U3JI0’)KEHNE TE€3HCOB, BBIITUCKHU U3 TEKCTA U CaMO
KOHCHIEKTUPOBAHUE.

KoncnexktupoBanue

KoHcnekT npeacrasiseT co00il TE3UCHl B pACHIIMPEHHOM U yTITyOJIE€HHOM
BUJIE, IOTIOJIHEHHbIE IUTaTaMu, ITuppamMu, TabIULIAMU, CXeMaMu U T.I.
KoHCHEeKT MOKET MOCTOSIHHO JONOJIHATHCS B POLIECCE U3yUEHUs NpeaMeTa. B
Hayase KOHCIIEKTa CIEAYET yKa3aTh aBTOpa U3y4aeMOro TEKCTa, HAMMEHOBAHUE
ero paboThl, T/l U3JAHUS U U3ATE.

KoHcrekT MoxkeT ObITh TEMAaTUHYECKUM, T.€. COCTABJICHHBIM I10
HECKOJIbKUM MPOU3BENIEHUAM, paboTaM, TekcTaM U T.1I. Llenbio Takoro
TEMaTUYECKOTr0 KOHCIIEKTA SIBJIsIeTCsl OoJiee TiyO00Koe, BCECTOPOHHEE N3YUeHUE
OMpEeIeICHHON MPOOJIEMBI C YYETOM BO3MOKHOW BapUaTUBHOCTH MHEHUM
pa3IUYHBIX aBTOPOB.

JJ1s cocTaBJ/IeHHs TEMATHYECKOI0 KOHCIIEKTA CJIelyeT:

- OCYILIECTBUTH MOJ00P HEOOXOAUMON U PEKOMEHIOBAHHON JIUTEPATYPHI,
HaIJIAIHBIX TOCOOUIA U MHBIX Y4eOHBIX MAaTEpPUAJIOB;

- COCTAaBUTh CJIOKHBIN IVIAH TEMATUYECKOTO KOHCIIEKTa, TOCTOSIHHO UMeEs
B BUJIy KOHEUHYIO LI€JIb CBOEH paOOThI 110 U3YUEHHUIO U OCMBICICHUIO JaHHOU
npo0JIeMBblL;

- TaJbHENIIYI0 paboTy MOCTPOUTH B paHee U3I0KEHHON
MOCJIEIOBATENBHOCTH, HO C YYETOM MOCJIEN0BATENBHO-NIAPAIIEIBHOTO
M3Y4YECHUS IEPBOUCTOYHUKOB B OIPEACIEHHOM UX MHOTOO0Opa3uHu.

B wurore, pabota Haj cOCTaBIEHUEM TEMATUYECKOTO KOHCIIEKTA C
YCIEXOM MOXKET BBUTUTHCA B COCTaBIeHUE pedepara. TemaTudecKuid KOHCIIEKT
TpeOyeT NOCTOSIHHOM CUCTEMATHYECKON JOPaOOTKH, TOMOJIHEHUHN 1
TBOPYECKOT'O OCMBICIICHHS B IIPOLIECCE U3YUCHHUS IIPEAMETA.



TpeboBanusi kK 0pOPMIICEHHUIO KOHCTIEKTA

- BECh TEKCT pa3AeiATh Ha a03allbl, B K&KJ0M a03alle 10KHA
3aKJTF0YAThCS OT/IEIbHAS MBICIIb. A03all TIOJKEH HAYMHATHCS C «KPACHOM»
cTpoku. Mexay ab3aiamMu OCTaBIsATh YUCTYIO CTPOKY;

- TJIaBHOE, KJIFOYEBOE CJIOBO KaXKJIOW OT/IEITbHOUN MBICTH BBIICISATH
MOTYEPKUBAHUEM WIJIH HHBIM CITIOCOOOM;

- KQXJbI yueOHBIN BOMIPOC MO HEOOXOAUMOCTH, a TEMY KaXJ0r0 ypoKa
00s13aTeNIbHO 3aBEPIIUTh 0000IIEHUEM (BBIBOJOM ), HAUMHAS CIIOBAMU: «UTAK»,
«TaKuM 00pa3OM» I «BBIBOI;

- CJIeyeT MMOMHUTB: KOHCIICKT B 3HAYUTEIIPHOU CTEIIEHN OTpayKaeT
BO3MOYKHOCTH U CIIOCOOHOCTH CTYJICHTA.

Co3panne My IbTHMEAMHHON TNpe3eHTANNH

[Ipe3enTanus — CpeACTBO  HATJIAJHOTO  MPEACTaBICHUS  JOKJIaja,
pedepata, JApyrod Hay4dHO-NIPAKTUYECKOW WMJIM  TBOPYECKOM  pabOTHI.
PaboTy Han mpe3eHTanyel MOKHO HayaTh C COCTaBIICHUs KPATKOTO €e IJIaHa,
KOHCIIEKTa, TIPU ITOM:

- OTPEJICIIUTD Yeau u 3a0ayu, KOTOpble MOCTABHII NIEpe]] OO0 aBTOp;

- ONPENENNTD Kl04esble MOMEHMbl TEMBI, OHH JIOJIKHBI
OBITh J102UYECKU  @bICHMPOEHbl, JIOCTYNIHBI ISl TIOHUMAaHUS  ayJIUTOPUU
U HOHAMHBL CAMOMY aBTOPY;

- 3aKaloYenue NOIKHO OBITh 3allOMUHAIONIUMCS M MOKA3bIBAIOLIUM
JIMYHBIA BKJIaJl aBTOpa B pOAeTaHHON paboTe

Jlamee Bech TEKCT IUTaHA-KOHCIEKTAa MOXKHO pa30WTh Ha JIOTHYECKU
3aBepIICHHbIE KYyCOUKH HeOobplIoro pasmepa (He Oosee 10 crpok). 3arem
cienyer moao0parh K KaXAOMY KyCOYKY WITIOCTPAaTUBHBIN Marepuan
(pucynku, dotorpaduu, TaOMUIBI, CXEMbI, TpadUKH, IUarpaMMBbl, BHUIEO),
yIOBIIETBOPSIONIUHN TPEOOBAHUSAM:

- ICHOCTb;

- YMECTHOCT;

- PUBJIEKATEITLHOCTH;

- HarJISITHOCTB;

- KauecTBO;

- 3aIIOMUHAEMOCTb

[Tocne aTOro cneayeT NpoAyMaTh CIIEHAPUN TPE3CHTALNU:

- BBIOpAaTh €IUHBIN CTHUIL O(QOPMIICHHS, COOTBETCTBYIOIIUN TEMaTHKE,
CTHJIb aHUMAIIMH 3ar0JIOBKOB, TEKCTA, MILTIOCTPAIIHIA,

- OIPEICNUTh MOJIOKEHUE OOBEKTOB HA DKpaHE-CIIaIE;

- MPOIyMaTh OYEPEIHOCTh MOSBIICHUS 0OBCKTOB Ha dKpaHe;

- IPOIyMATh MEPEXOIbI MKy ClalamMu;

- MpoayMath BpeMs U 3 (PEKThI CMEHBI CIIai10B

MOXHO TpUBECTH ONpENETIEHHbIE PEKOMEHJIAUU 10 O(pOPMIICHUIO
MPE3CHTAIINHN:



- HE CIEAYyEeT Ieperpykarb IMPE3CHTALUI0 PA3JIUYHBIMU YKPALICHUSAMU U
s peKTaMyu — ITO TOJBKO 3aTPYAHIET BOCIPUITUE U TIOHUMAaHUE;

- HACTpOWKa aHWUMaluh OOBEKTOB: DJJEMEHTHI Cllaiijla  JIOJHKHBI
NOSIBIATBCSL ~ HA  JKpaHEe  aBTOMAaTMYeCKH,  OBICTPO, 6e3  38YK06020
CONPOB60IICOCHUA, KENATEIBHO BbIICPKATh €IMHbIN CTUIIb AHUMALUH;

- JUI1 OCHOBHOTO TEKCTa HE PEKOMEHIYETCS MCIOJIb30BAaTh IPOIMCHBIE
OYKBBI;

- IBETOBAsi raMMa JIOJI)KHA COCTOATh HE 0oJiee YeM U3 JBYX-TPEX LIBETOB;

- JKeJaTelbHO wu30eraTb B TNPE3EHTAMU PHUCYHKOB, HE HECYIIHX
CMBICIIOBOW HArpy3KH;

- UHQOpPMaIIMU HAa KaXKJOM Cllaii[ie HE TOHKHO OBITh CIUIIIKOM MHOTO

[locne co3manust mpe3eHTauMud U OQOpMIIEHUS, HEOOXOAUMO
OTPENEeTUPOBaTh €€ I0Ka3, MPOBEPUTh, KaK OyJIeT BBIMJISACTb MPE3CHTAlUs B
L[EJIOM.

CopeprkaHre COOTBETCTBYET 3asiBJIEHHOUN TeMe

B mpesenTanuu oTCyTCTBYIOT HCTOPUUYECKHE HETOYHOCTH M OIIHMOKH

[IpocnexuBaercss NPUYMHHO-CIEACTBEHHAs CBA3b, XPOHOJIOIMYECKAS
MOCJIE0BATEIBHOCTh ONUCHIBAEMBIX COOBITUI

[Ipe3eHTanuss O JMYHOCTH JOJDKHA COCTOSATH W3  CIEAYIOLIHX mpex
yacmer:

- OCHOBHBIE (PaKThl duocpaguu BHIOPAHHON JTUYHOCTH;

- OCHOBHBIE HCTOPUYECKHUE TPYIbl U UAEHU; YEM ITA JUYHOCTh 3HAMEHUTA;

- COOOpakeHHMsI O TOM, YeM JaHHas JIMYHOCTb U €€ TPYIbl MOTYT
OBITh 8AMCHBL U UHMEPECHBL HAM CE200H .

Ecniu B mpoluecce camMocTOSATENbHOM pabOThl  HaJl  H3yYEHUEM
TEOPETUYECKOr0 MaTepuayla WX IIPU PELICHUM 3aay Yy CTyACHTa BO3HUKAIOT
BONPOCHI, Pa3pelIuTh KOTOPbIE CAMOCTOSITENIBHO HE YAaercs, HEeoO0XO0AMMO
o0paTuTbCs K MpernojaBaTeNlo A IONY4YEHHs y HEro pa3bsCHEeHHM Win
yKazaHuii. B cBOMX BOmpOcax CTYyAEHT NOJDKEH YETKO BBIPA3WTh, B YEM OH
UCIIBITBIBAET 3aTPYJHEHUSA, XapakTep 3TOro 3aTpyJHEHHsA. 3a KOHCYJbTalUeil
cienyeT oOpalarbesi U B CIIy4ae, €CJId BO3SHUKHYT COMHEHHS B MPaBUIILHOCTH
OTBETOB Ha
BOIIpOCHl  camonpoBepku. [IpemogaBarenss nNpoBOAAT KOHCYJNbTAallMHA B
COOTBETCTBHHU C IPAPUKOM KOHCYJIbTALIMM.

CamocTosTenbpHas pa60Ta 10 pasacilty

«CTDOGHI/IC U QPYHKIMH OPraHU3Ma

IToaroroBka KOHCIIEKTOB HA TEMY:
1. «Ponp Ouwosnormu B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUPA W B MIPAKTUYECKON JEATEIbHOCTH JIFOJCH,;



2. «CobOmrofieHre TpaBWI TOBEJCHUS B IPUPOJIC, OCPEKHOE OTHOIICHUE K
OMOJOTUYECKUM OOBEKTAM U UX OXPaHay.
XUMHYECKHI COCTAB KJIETKH

BeimonHenue goMamHuxX 3aJaHUM MO TEeME., MOATOTOBKA K NPAKTHUYECKUM
3aHATUAM

3aganus Ui 3aKpeIJieHus1 TeOPeTHYEeCKOro MaTepuasa
1. [Jaiite onpeaeneHue MOHATUIM y2e800bl, MOHOCAXAPUObL, OIU0CAXAPUObL,
NOAUCAXAPUODL.
2. [IpuBenute mpuMeEpPHI IEHTO3 U TEKCO3.
3. W3 aTOMOB KakuxX XUMUYECKHAX 3JIEMEHTOB COCTOST YTJIEBOIBI?
4. Tlepeuncnure MUIIEBbIE TUCAXAPUIBIL.
5. Kakue ¢pyHKIMM BBITOJHSIOT YIJIEBOABI B )KUBOU KJIETKE?
6. CKOJIbKO 3HEPTrUU MOXKET MOIYYUTh opranu3m ot 10 r nuieBoro caxapa? (B
kJx 1 Kkam)?
7. llpuBeauTe mpUMeEpbl paCTBOPUMBIX U HEPACTBOPUMBIX B BOJIE€ YIJIEBOJIOB.
8. Kakue BemiecTBa ABISIIOTCS MOHOMEpamu nonucaxapunos? [Ipusenure
MIPUMEDHI.

1. 3anonnute Tabnuny «PaznooOpasue yrieBogoB»

KommuecTBo [Tpumepsr OyHKIMU 3TUX
OCTaTKOB COEIMHEHU M BEIIICCTB B
MOHOCAXapHJ0B KJIETKE

B MOJIEKYJIE

1. Monocaxapu/ibl

2. Onurocaxapusl

3. ITonucaxapuibl

CamocrosTenbHas padoTa «/leiicTBHe (epMEHTOB CJAIOHBI HA KPaxMaJD)




QGHB: OIIPCACIINTDL HAJIMYUC B CJIFOHC (I)epMeHTOB, CITOCOOHBIX

pacIIeIIATh Kpaxmal.

O6ODVI[OBaHI/I€: KYCOK HaKpPaxXMaJICHHOI'O CYXOro 6I/IHTa, 6JIIOILIIC co

c1abbIM pacTBOPOM HOJ1a, BATHBIC MAJIOUKHU.

CropaBounas nHbOpMaIHs: WO, BCTyMasi B PEAKIUIO C KPaxMajoM,

OKpalIuBaeT €ro B CHHUI WM (PHOJIETOBBIH IIBET.
Xon paboThI:
1) CmounTe BaTHYIO NAJIOYKY CIFOHOW U HANUIIATE OYKBY B CEPEIUHE
KyCOYKa HaKpaxMaJ€eHHOr0 OUHTA.
2) JlaiiTe OMHTY TIOJCOXHYTh 2-3 MUHYTBI, & 3aTE€M OITyCTHTE B PACTBOP
noza.
3) HaOuronmaiite, kKak oKpacuics OWHT.
4) 3anuimre B TETPaab pPe3ysibTaThl paOdOTHI (11e71b, X0 paboThI,
pe3yibTaT OIbITa, BHIBOJ)
5) OtBeThTE Ha BOIIPOCHI:
e [lpu nonrom pazkeBbIBaHUM KyCOYKa XJieOa BO PTY MOSIBIISIETCS
ClaaKoBaThli MpUBKyC. [Touemy?
e MOHO 1M CKa3aTh, YTO B MIPOJYKTE HET YIIEBOAOB, €CIIHU MPU
00paboTKe pacTBOPOM Ho/a OH HE JIAET CHHETO OKpAIlINBaHUs?
IloaroroBka coobmenusi mo teMe «Heopranmyeckue BelmiecTBa KJIETOK
pactenuid. JlokazarenbCcTBa WX HAIMYMS W POJM B pacTeHUm», «buo-,
MaKpO-, MUKPOJJIEMEHTBI U UX POJIb B )KU3HU PACTEHUS.

Crpoenne H PYHKIUU KICTKH
3ananus U1 3aKpenJieHus MaTepuasa
1. VI3 kakux coeqMHEHUM COCTOUT MOJIEKyJa Oenka?

2. Uto takoe amporepHble coequHeHUsI? MOKHO JI1 OTHECTH K HUM OCIKn?

3. Uro Ha3bIBAIOT MEPBUYHON CTPYKTYpoOil Oenka?



4. Yto Takoe BTOpUYHas CTPYKTypa Oenka? 3a cyeT Kakux CBs3el oHa
YAEPKUBACTCA?

5. Urto Takoe TpeTuyHasi CTpyKTypa Oenka?

6. Uto Takoe yeTBepTUYHAs CTPYKTypa Oeska?

7. MOXeT 11 0JIHa MOJIEKYJi1a OesiKa, IMEIOUIUI TPETUYHYIO CTPYKTYPY,
o0pa3oBaTh YETBEPTUUHYIO?

8. Bceraa nu npu paspyiieHuu 0eIKOBON MOJIEKYJIbI POUCXOIUT
peHarypauus?

9. [lepeuncnure GyHKIMHU OETKOB, AaTe UX OMpEEICHHE.

10. Yem 00OycnoBiI€HO OTpOMHOE pazHOOOpa3ne OEIKOBBIX MOJICKYJ1?

IMoaroroBka coodmeHust no teme. «boprda ¢ BUpyCHBIMU 3200JIEBAHUSIMIN)

OO0OMeH BelecTB U MpeBpallleHUE JHEPTUH B KJIETKe

3ananue.

PaccmoTtpute muki Kpebcea, mo npeioskeHHoM Tadauie U NpecTaBbTe
MIPE3EHTALUIO.

B nepByto, MOArOTOBUTENBHYIO CTAINI0, KPYITHBIE MOJIEKYJIbl PAca atoTCcs Ha
0osee npocThie: OETKHU PACHICTUISIOTCS 10 aMUHOKHCIIOT, MOJIUCaXapuabl — 10
MOHOCAXapUA0B; JUMHUABI — 0 TJIMIEPUHA U BBICIIUX KUPHBIX KUCIIOT.

DTOT MPOLECC OCYIIECTBISAETCS B MUILEBAPUTEILHOM KaHaJIe MHOTOKJIETOUHBIX
OpPTraHMU3MOB, 3aTE€M — B KJIETKaX MO/ IeHCTBUEM (EPMEHTOB JIU30COM.
BriaenuBiasicst sHeprus B X0/i€ MpEeBpaIleHus BEIIECTB, MOJTHOCTHIO
pacceuBaeTcs B BUJIE TEILIa.

Kakas o0mas pyHKIMs XapakTepHa AJi 3TUX BEIIECTB?
— PanyonanbHo 11 TpaTtuth Oenku Ha noiyuyeHue sueprun? [Houemy?
— Kakue BemiecTBa sIBISIFOTCSI OCHOBHBIM UCTOYHUKOM SHEPTUN?

HOI[FOTOBKa TCOPCTUYICCKOI'O MaTCpHajia U K IIPAKTUICCKUM 3aHATHUAM

HacaeacrBennass mvHpopMauusa U ee peajan3anus B KJIETKe



HOBTOpCHI/Ie TCOPCTUYCCKOIOKO MaTrcpuajia i PCIICHHUIO 3aJ1a4 II0

MOJICKYJIIPHOM OMOIOTHU
JHK

Monexyna JIHK mpencrapisier coboii IBYIIETIOUSYHYIO CITUPANIb, 3aKPYICHHYO
BOKPYT COOCTBEHHOM OCH. J[BE 1IETTOYKH COCIMHEHBI BOJIOPOIHBIMU CBSI3SIMU,
KOTOpPBIE 00pa3yloTCsl MEKy KOMILIEMEHTAPHBIMU HYKJICOTUIAMU —

aJICHUHOM U THMUHOM, TYaHUHOM U ITUTO3UHOM (pHuc. 6).

Qerarer hochophodi
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Puc. 6 ®parment mosexynsl JTHK.

B nBynenoueunon mosiekyisie JIHK HampoTuB ajeHrHA OJHOMW LIENH BCETAA
HaXOJUTCSI TAMHUH BTOPOM LIETIH, HAIIPOTHUB I'YaHWHA OJTHOW LIENN — LIUTO3UH
npyrou nenu. B pe3ynprare KoanuecTBO aJicHrHA B JIBOMHOM nenouke [JHK
BCET/1a PAaBHO KOJIMYECTBY TUMHHA, a4 KOJIMYECTBO I'YaHUHA — KOJIMYECTBY
OUTO3MHA. JTa 3aKOHOMEPHOCTh Ha3bIBaeTcs «nmpaBuio Yapradday, a
CIIOCOOHOCTh HYKJICOTHIOB K M30MPATEIILHOMY COSTUHEHUIO Ha3bIBACTCS

KOMIINIEMEHTAPHOCTDBIO.

Oyukuuei JJHK B kieTke sSBIIIeTCA XpaHEHUE U Iepeaadya HaclIeICTBEHHON

uH(GOpPMAIIIK B PSTy TOKOJICHUH.

PHK



Monexyna PHK, B otimiune ot mosnekynsl JIHK, Gosiee kopoTkast U COCTOUT U3
OoHOM nenouyku. Bmecto tTnmuna nykineoruasl PHK conepxar ypamun, a

BMECTO JI€30KCUPHUO03bI — prbO03y.
Bungsr PHK:

1) ungopmayuonnas (uPHK) — cuntesupyetcs ¢ yuactka JIHK, Hecyrero
uH(popmanuio o ctpoeHuu oenka. ImenHo ¢ matpuisl ”PHK B kitetke Ha
pubocoMax CUHTE3UpyeTCs OeJIOK;

2) mpancnopmuas (mPHK) - oTBedaeT 3a MepeHOC aMUHOKHUCIIOT K MECTY
CHHTE3a OeJIKa;

3) pubocomnas (pPHK) — B KOMILIEKCE ¢ OenkaMu 00pazyeT pubocomy —
CTPYKTYPY, Ha KOTOPOU B KJIETKE CUHTE3UPYETCS OCIIOK.

Taxum oOpazom, Bce Busibl PHK oTBeuaroT 3a peanuzamuio HacleICTBEHHOM

nH(pOpMaIK B ’KUBOU KIIETKE.
Tpanckpunuus

Monekyna IHK cioyxut marpunen nis cuate3a Mosjekysl nPHK.
[Ipouecc cunresa mosekynsl PHK o matpune JIHK, ocymectBiasemblii
dbepmentom PHK-nonumepasoii, HazbiBaeTcs

Tpanckpunuusa (ot jar. transcriptio — mepenuceBaHue).
nPHK cunTe3npyercs Tonbko ¢ ogHou — Marpuunoi — nenu JJHK.

[Iporecc TpaHCKPUMITUK TPOUCXOIUT B HECKOJIBKO ATanoB. CHavyana ¢pepMeHT
PHK-nonumepasza pacrno3HaeT ocoOyIo MOCIe0BATEIbHOCTh HYKJICOTH IOB

(npomomop), ¢ KOTOPOI HAUMHACTCS TPAHCKPHITLINS, U TPUCOCTUHICTCS K HEH.

[Tox netictBuem ¢gepmenToB nBoiiHas nenodka JIHK packpyuuBaercs,
BOJIOPOJIHBIE CBSI3U MEXKY a30TUCTHIMUA OCHOBAaHUSIMHU pazpyiatorcs. C
marpuuHol nenu JHK cunresupyercsa PHK no npunnumy

KOMILJIEMeHTapHoCcTH. Hampumep:


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

JNHK(maTpuunas uens): ...A-A-A-T-I'-1[-1{-I{-T-T'-T"-A-T-A-11-A-A-A...
uPHK: V-V-V-A-II-T-T-T-A-I-1I-Y-A-T-T-V-V-V¥

ITocne 3aBepiieHus TpaHCKpUNLUMU BOAOpoaHbIe cBaA3u B JJHK

BOCCTaHABIIMBAIOTCS, MOJIEKYJIa CHOBA 3aKPyYHMBACTCS B CITUPAIIb.
3agaHus ISl CAMOCTOSITEIbHON MOATO0TOBKHU
2. Chopmynupyiite npasuio Yapradaoa.

1. Yto Takoe KOMILJIEMEHTApPHOCTh?
2. Oxapaxrepusyiite pazHosuanoctu PHK.
3. Urto Takoe TpaHCKpHUMITUs?
4, Jlns yero Hy>KeH IPOMOTOP?
3aganus 1JI CAMOCTOATEILHOM PadOThI
1. Conepxanue Hykieotu10B B rienu uPHK cocrapmsier: anenun — 25 %,
ypauuia — 23 %, ryanud — 32%. OnpenenuTe npoLeHTHBIN COCTaB

HyksieotTu0B MoJiekybl JJHK, saBnsromerics marpunen ais srou nPHK.

2. IToctpoiite PHK no umeromemycs ¢pparmenty nenu JIHK: I'-A-T-11-I'-A-A-
A-A-T-I'-T wm omnpenenure NPOLEHTHOE COACPKAHUE AJCHWHA, LHUTO3WHA,

ryaHvHa u ypanuia B atoii PHK.

3.. ABynenoueunas monekyisa JJHK conepxkut 300 uMTUAMIOBBIX OCHOBAHUH, a
Ha 10110 TuMuHA npuxogutces 20% Bcex ocHOBaHUM. OnpenenuTe KOIU4eCTBO

OPYTUX OCHOBAaHHUM B 3TOM MOJIEKYJIE.

Pa3MHoOKeHHe OpraHu3MoB

Brimonnenue JOMaIllTHUX Ba,llaHI/Iﬁ Imo TeMC ., MOATOTOBKA K IIPAKTUYCCKUM
3aHATUAM

3aganus 1 3aKpervieHus MaTepuasia

1. Yro Takoe pa3mMHOKeHHE?



2. I[aﬁTe OIIPCACICHUC TCPMUHY «KMUTOTHYCCKOC NCIICHHUC KIICTKM). Kakune

OpPraHU3Mbl CHOCOOHBI K 3TOMY CIIOCO0Y GECTOI0ro pa3MHOKEHNUs?

3. Yro Takoe criopooOpazoBaHue?

4. B ueM 3akiro4aeTcs OMOJIOTHYECKOe 3HAaUeHUE CIIOPOOOpa3oBaHms?

5. JlaifTe onpeneneHrue TEPMUHY «IIOYKOBaHUE». B uem otnuuue

ITOYKOBAHHUA OT MUTOTHYCCKOI'O I[GJIGHI/I}I?

6. JlaiiTe onpeneneHue TEPMUHY «BEr€TaTUBHOE pa3MHOXKeHUE». Kakue

OpraHU3MBbI CIOCOOHBI K BET€TATUBHOMY Pa3MHOXEHUIO?

7. Yto Takoe ramMeThI?

8. Jlyig 9ero HyXHO MOJIOBOE Pa3MHOKEHUE?

9. OxapakTepusyiTe THUIIBI IOJIOBOTO PA3MHOKEHUS.

10. Kak npoucxoauT KoHbroranus? YBeITuUrUBaeTCs JIH KOJIUYECTBO

JOYEpHUX 0cO0e MpU KOHBIOrauu?

11. [laliTe onpeaciieHUEe TEPMUHAM 3Uc0MA, ONI0O0OMBOPEHUe, U302AMUS,

cemepozamusl, oocamusl.

12. ITouemy a1t OITIOAOTBOPEHHMS BOAOPOCIISIM HYKHA BOJIa, & CEMCHHBIM

pPacTEHHUSIM — HET?

13.CpaBHuTE BUIBI OECTIOIOTO PA3MHOKEHUS, 3aMIOTHUB TaOIHUILY

MutoTtnueckoe

JIeJICHNE

Cnopo-

oOpa3zoBaHue

IToukoBaHue

BereratusHoe

Pa3MHOXEHHUE

OpraHusmsl,
CIIOCOOHBIE K
JTaHHOMY BHJTY

Pa3MHOXKCHUS

KonunuecTBo

JIOYEPHUX 0Ccobeit

Pa3zmepsr nouepunx

ocooei




OTHOCHUTCIIBHO

MaTEpPUHCKON 0coOu

14.ChopmynupyiiTe OMOTOTHYECKOE 3HAUEHUE OECTIOI0r0 Pa3MHOKEHHUS.

15.Kak 4yesnoBek UCIOJIb3yeT CIIOCOOHOCTh OPraHU3MOB K O€CIonoMy
Pa3MHOKEHUIO?

16.ITouemy OCHOBHas Macca pacTeHUI HAYMHACT IJIOJJOHOCUTH B KOHIIE
JieTa, a BECHOU Pa3MHOKAETCS BET€TATUBHBIM CIIOCOO0OM?

17.TTouemy mpH MOJOBOM Pa3MHOXCHHH MOTOMKH ITOXO0KH Ha POJUTENEH,
HO HE SIBJISIIOTCS UX KOMUSAMU?

18.I1oueMy KyJbTypHBIE paCTEHHUS KaK MPaBUJIO PA3MHOMKAIOT OECIOJIBIM

CcIocoOoM, a He ceMeHaMu?

CamocrosiTesibHasi 1o pa3aenay «Teopusi 3BoJIIOLUN

HNuauBuayaJbHOE pa3BUTHE OPraHU3MOB
KoHCIIEKTHI:

1. ((HOCJIGI[CTBI/ISI BJIMSIHUA AJIKOI'OJIsI, HHKOTHHA, HAPKOTHUYCCKUX BCIICCTB Ha

pa3BUTHE YETOBEKAY,
2. « IlocnencTBus BIUSAHUS 3arps3HEHUS CPelibl Ha 3JJ0POBbE YEIIOBEKAY.
3aganus Ui 3aKpenJieHus1 MmaTepuasa

1. Onpenenure NpaBUIBHYIO MOCIEAOBATEIBHOCTD CTAJANM Pa3BUTUS OKYHS.
JInanHKa — UKPUHKA — 3apOJIbIII — MaJleK — B3pociias prida
WkpuHka —3apojaplil — JIMYMHKA — MaJIeK — B3pociiast pelda
3apoaplln — UKPUHKA — MaJleK — JIMYMHKAa — B3pociias peida

NkpuHka — 3apoiblll — MaJleK — JIMYMHKAa — B3pOciiasl peida




2. Onpezlenme IMOCJICAOBAaTCIbHOCTD CTa,ZII/If/'I 3M6pI/IOHaJ'IBHOFO Pa3BUTHA.

2. B deM OuoJjiornuyeckoe 3HaUYEHUE MUTO3a U Meio3a.
3.
OcHOBHbBIE 3aKOHOMEPHOCTH SIBJIEHUH HACJIEACTBEHHOCTH

1. Uto Takoe moHOorHOpHIHOE cKpemuBanue? [IpuBeguTe mpuMepsl.

2. Yto takoe romosurora? Kakue u3 nepeuncieHHbIX OPraHU3MOB SIBISIOTCS
JTOMUHAHTHBIMH romo3urotamu: Aa, CC, 66, PP, Bs, DD ?

3. JlaliTe ompeienicHue OHATUSIM A/LIE/IbHble 2eHbl, 2emepo3u2oma, 2uOpuobl.
4. Kakue TuIbl B3aUMOICHCTBUS AJJIEIIbHBIX T€HOB BaM U3BECTHBI?
OxapakTepusyiTe ux, NPUBEAUTE IPUMEPHI.

5. Chopmynupyiite niepBbiii 3akoH Mennens. CocTaBbTe CXeMy CKpEIIMBaHUs,
JIOKA3bIBAIOIIYIO MTEPBBIN 3aKOH MeHaemsl.

6. Chopmynupyiite Bropoit 3akoH Menens. CocTaBbTe CXeMy CKpEIIUBaHUA,
JIOKa3bIBAIOLIYO0 BTOPOM 3aKOH MeHiens.

7. Yrto Takoe dheHoTun?

8. Uro Ttakoe renotun? Kak oH cBsizaH ¢ (PEHOTUIIOM OpraHu3Ma?

9.B yem oTiiuue TUTHOPUIHOTO CKPEIIMBAHUS OT MOHOTHOPUTHOTO?
10.Kako¥ii U3 nepedyrcieHHbIX FTEHOTUIIOB MPUHAANEKUT auretepo3urore: AaCc,
BBPp, AABDb, Aa, CcPp?

11.Chopmynupyiite Tpetuii 3aKkoH MeHaens.

12.CripaBeiiuB i1 TpeTUi 3aK0H MeHens B cllydae, Korjaa 00a HeallJIeIbHbIX

reda paciioJIOKCHbI B OJIHOﬁ mape XpOMOCOM?

13.Yto Takoe pemerka [lennera?
14.B yem oTau4Ke TUTHOPUTHOTO CKPEIIMBAHUS OT MOHOTHOPUTHOTO?

15.Kakoii u3 MEPCUNCIICHHBIX T'CHOTUIIOB IIPUHAJICIKUT JUI'CTCPO3UTOTC:!

AaCc, BBPp, AABDb, Aa, CcPp?



16.ChopmynupyiiTe TpeTuit 3aKkoH MeHiernsl.

17.CnpaBenus i TpeTuil 3aKkoH MeHens B ciayyae, Koraa 0oa
HeaJlJIeJIbHBIX T'€HA PacloIOkKEeHbI B OJIHOM mape XpoMocom?

18.Yto Takoe pemerka [lennera?

19.4Yro Takoe rpymnmna cueracHus?

20.YTo Takoe clietieHHOE HaclieoBaHue?

21.Bcerna v reHsbl, pacioioKeHHbIE B OJTHOM XpOMOCOME, HACJIeyIOTCS
coBMmecTHO? [Touemy?

22.YT10 Takoe KapuoTHIl?

23.TlepeuncauTe OCHOBHBIE TIOJIOKESHHS XPOMOCOMHOM TEOPHH.

24.YeM oTIIMUYAETCS HE3aBUCUMOE HACIICIOBAHUE OT CIETIEHHOTO?

25. CKOJIbKO TPYIII CUEIUJICHUS Y YEIOBEKa, €CJIU B €ro reHOTHIE 46
XpOMOCOM?

26.4YT1o Takoe ayToCOMBI?

2(.Kakue npu3Haky Ha3bIBAIOT CUEIVICHHBIMHU C MTOJIOM?

28.Kakoii 1mon y 4enoBeka Ha3bIBalOT TOMOraMeTHRIM? ['eTeporaMeTHbIM?

29.MoryT 51 CUEIJIEHHBIE € TTOJIOM IPU3HAKH MepeaBaThCs TOIBKO 10
MY>KCKOU JJMHAH? A TOJIBKO IO KEHCKOMN?

3agaum

1. ¥V xyp HOpMaJIbHOE ONIEPEHHE JOMUHUPYET HAJ MIETKOBUCTHIM. OT IBYX
HOPMAJIBHBIX 10 (PEHOTHITY TETEPO3UTOT MOoTyueHOo 98 1pimisaT. CKOJIbKO
U3 HUX OKHUJIAE€TCS HOPMAJIbHBIX, CKOJIBKO HIEJIKOBUCTHIX ?

2. Ha 3Bepodepme Ob1TO MOTYyUEHO TOTOMCTBO HOpOK: 148 Genbrx, 154
yepHbIX U 304 KOXMHYPOBBIX (CBETJIasi C YEPHBIM KPECTOM Ha CITUHE).
I'en uepHOIi OKpacku — JOMMHAHTHBIA. Onpenenute (GEeHOTUIIBI U
TE€HOTHUIIBI POJUTENIEH U TUIT B3aUMOJICHCTBUSI OTBEUAIOIINX 32 OKPACKY

I'CHOB.



3. Ilpu ckpenMBaHUM YEpPHBIX OBELl BCE IOTOMCTBO YEPHOE, a IIPH
CKpEILMBAaHUU CEPhIX B MOTOMCTBE 3/4 oBeIl ¢ cepoi mepcThio u 1/4 ¢
yepHOi. KakoBbl reHOTHIIBI BCeX nepeunciieHHbix ¢popm (P u F1)?

4. YepHyr0 KOPOTKOLIEPCTHYIO KOLIKY CKPECTUIN C CHAMCKUM
JUIMHHOLIEPCTHBIM KOTOM. O0a rOMO3UTOTHBI 110 JJIMHE LIEPCTH U
OKpacKe, YepHBIH LBET U KOPOTKOLLIEPCTHOCTh — JOMUHAHTHbBIE
npusHaku. Kakxum 6yner F1? KakoBa BeposSATHOCTB NOSIBIEHUS B F2
JUIMHHOLIEPCTHOI'O YEPHOI'O0 KOTEHKA?

Pa3paboTka rioccapus

Ha3BaHue TeMbl OCHOBHBIC TTOHATHUS TSHETUKHU

Pe3yabTaT 00y4eHnust nmo OnuceiBaTh 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH
TEeMe U U3MEHYHUBOCTHU

O01mue KoMIeTeHn OK 04

®opMyTHPOBKA 32JaHUSA: COCTABBTE IIIOCCAPUN C ONPEIEICHUSAMU 10 TEME
”OCHOBHBIE MOHATHS T'€HETUKA”, UCIIONb3YS MaTEepHUabl JICKIUN, YUSOHUKH,
CJIOBApH.

IIpumepHbIN NepeyeHb TEPMUHOB




AJlbTEpHATUBHBIC IPU3HAKU
AJlNieNTbHbIE TeHBI
HeajutenbHbie reHbl
JIOMUHAHTHBIN TPU3HAK
PenieccuBHbIN pU3HAK
['OMO3UTOTHBIN OPraHU3M
['eTepo3UroTHBIN OpraHu3M
['enotun

deHoTun

JluruOpuaHoe CKpelBaHue
Yucras nuHUs

['ubpun

HacnenctBeHHOCTD

N3MeHuYnBOCTH
3aKOHOMEPHOCTH U3MEHYNBOCTH

[ToaroroBka BBICTYIUIEHUM HAa TEMY

MCPCIICKTUBLI PA3BUTHA).

JBOJIIOIMOHHOE YYeHHE

«buoTrexHonorus,

€C JOCTHXKCHHA H

BrinosiHeHne aomamHux 3agaHuil o teme 4.1., moAroToBKa K MPAaKTUYECKUM

3aHATUAM.

Joxkmanel  «IBOJIIOIIMOHHOE  YYEHHE

MMpCaACTABJICHUA O BI/I)IOO6p8.30BaHI/II/I».

HcTopusi pa3BuTHs :KU3HU HA 3emuie

K.b. Jlamapka», «CoBpemMeHHbIE

3anoJiHeHUE TaOIHIIBI «DTalbl Pa3BUTHS )KU3HU HA 3eMJIC»

HO,I[FOTOBK& K IUCKYCCHUU

IKOCHUCTEMBI

33I[aHI/IH JJIA CaMOCTOSITEJILHOM NOATOTOBKU:



1. Kakoe Bo3aeicTBHE MOKHO Ha3BaTh aHTPOIIOTEHHBIM?
2. Yro Takoe 3xocucrema?
3. Uem OTIIMYAIOTCS arpO3KOCUCTEMBI OT €CTECTBEHHBIX IKOCHCTEM?
4. IlpuBenuTte MpUMEPHI €CTECTBEHHBIX 3KOCUCTEM.
Pacuer cpoka ncueprnanusi IpUpOIHBIX PECYpPCOB

BBenenne B npodsaemy: Pa3Burue denoBedyeckoro oOImecTBa HEBO3MOXKHO
0e3 B3aMMOJECHCTBUS C MpUPoaoH. J[0 HEKOTOPOro BPEMEHH OTPHIATCIHHBIC
MOCJICACTBUSA XO3SIMCTBEHHOW M WHOM JIESTEIIbHOCTH YEJIOBEKAa KOMIIEHCUPOBAIU
CIIOCOOHOCTBIO TPHUPOAHBIX CHUCTEM K caMOBOCCTaHOBIeHHMIO. Ho k cepeauHe
JBAJAIIATOrO CTOJICTUSI CUTYyallsl U3MEHWIACh: OKPY KAIOILAsi IPUPOJAHAS Cpelia YiKe
HE B COCTOSIHUM KOMIIEHCUPOBATHh IMOJIHOCTHIO MOCJEACTBHS BO3JECUCTBHUS POCTa
YUCJICHHOCTH JIIOJIEM U PacCUIUpEHUs MPOU3BOJCTBA. 3arpsA3HEHBI BOJA, BO3IYX,
pacTeHus, BBINNAJAIOT KHUCJIOTHBIE JOXAH, OPO3Us BBIBOAUT IOYBBI U
CEJIbCKOXO03IMCTBEHHOIO 000pOTa, MOJISIPHBIE JIbABl TAKOT U3-32 IOTEIUICHUSA
KJIMMAaTa, MWCYE3al0T MHOTME BHJbI KHMBOTHBIX M PACTCHUM, HACEJICHUE
npuoOpeTaeT XpoHUYECKUEe 3a0oJieBaHUs, pacTéT cMepTHOCTh. CylllecTBYIOLIUE
celyac MHTEHCHUBHOCTH AHTPOIOTCHHOTO BO3JCHCTBUS BEIET HAIly IUIAHETY K

HCTOIICHUIO U ACTpadalunm.

3apanue: OueHUTE CPOK MCUEPIIAHUS IPUPOIAHOTO peCypca, €CIIM U3BECTEH
YpPOBEHb JIOOBIYM pecypca B TEKylIeM Trojay, a TMOoTpedJieHne pecypcoB B
NOCJIEYIOUIME TOJbl OyJIeT BO3pacTaTh C 3aJaHHOM CKOPOCTBIO MpPUPOCTa
eXeroaHoro norpednenus. Kakoit mpupoaHbiil pecypc UMeeT camblid TOJITHI CPOK
MCYEPIIAEMOCTH U KaKOW — HAUMEHBIITUIN ?

Nudopmanus, HeoOXoauMas ISl pelICHUA:
Tabmma 5

JlaHHBIE JUIs pacyeTa CpoKa HCUYEPIIaHUs PeCypcoB

Pecypc 3amac pecypca Q, Jlo6brua pecypea q, Ipupoct o6beMa
MJIPJ.T MIIPJ T /TOJ noTpebIieHus pecypca
TP, % B rox
KameHHBIi yroJib 6800 3,9 2
[Ipupoaasrii ra3 280 1,7 15
Hedts 250 3,5 2




Keneso 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
CauHeIl 0,15 0,004 2,2
AroMUHAN 12 0,016 1,6
Ypau 300 0,2 2

Jlnst pacuera BOCMOIB30BATHCS (HOPMYJION CyMMBI YJIEHOB psijla TEOMETPUUYECKON
IPOrpeECCHH

100 (1)

rie Q — 3amac pecypcoB, q — rogosas no0bya pecypca, TP — mnpupoct
noTpedieHus pecypca, t — YuciIo JIET.

JlorapudmupoBanue BeipakeHus st Q maer cienyronryio GopMmymy Ui pacuera
CpPOKa HCUEpIaHUs pecypca

g —

Ty [0

. .i'1.|l 7-100
t = . TP
In| 1+——]|

100

‘:|+ 1

IMoaroroBka KoHcHEeKTOB MO TeMme: «Oco00 oxpaHsieMble NPUPOAHBIC

Tepputopun Poccum.
buocgepa

Koncnekt: «OmnacHOCTh T7100aIbHBIX HApYIIEHUH B Ouochepey; « IKoIornueckue

KPHU3HCHI U KOJIOrnueckue karactpodsl. [IpenoTBpanieHne nx BOSHUKHOBEHUSY.

Biansinue aHTponoreHHbIX (pakTopoB HA OHOChepy

KoncnekTupoBanue o1HO# TeMbI Ha BBIOOP:



1. MycopocKuTaH#e: CIOCOOBI CKUTAHUSI 1 OCHOBHBIC THITBI TOTIOYHBIX YCTPOMCTB

2. MycopornepepadaTbIBalOIUe 3aBO/IbI, HCIIOJIB3YIONINE TEXHOIOTHUI0 OMOTEPMHUYECKOTO
KOMIIOCTUPOBAHHUS

. Tepmuueckas 006paboTka oTxo10B. XKuakohasHoe OKHCICHUE

. Tepmuueckas 06paboTka 0TX0/10B. [ eTepOTreHHBIN KaTanu3

. Tepmuueckast 00paboTka 0Tx010B. ["a3udukanms 0Txo 0B

. Tepmuueckas o0paboTka orxo/10B. [Inponn3 0Tx010B

. Tepmuueckas 00padboTka 0Tx00B. [l1a3mMeHHbII MeTOT

o N N L W

. YTunuzauus oOTX0/10B J€PEBIHHON Tapbl

9. YTunu3zauus 0OTX0JI0B IPEBECUHBI

10. Yunuzanus makynatypbl

11. YTunuszauus 30J01UIaKOBBIX OTXO/I0B

12. Bropuunas nepepaboTKa ¥ yTHIU3AIM MOJMMEPHBIX MaTepuanoB 2. [lepepaboTka
O0TpabOTaHHBIX Macel

13. TlepepaboTKa OTXO0B PE3NHOBOM MPOMBIIIIIEHHOCTH

14. YTunuzanust OTX0J0B LIBETHON METAJUTypruu

15. Yrunuzauust oTX00B YEPHOM METaTypruu

16. OTX0bI MEAUIIMHCKUX YUPEIKICHUN

17. OTX011bI CEMBCKOXO3MCTBEHHOTO MPOU3BOACTBA U IPOOJIEMBI UX YTHUIU3AIUN
18. YTunu3zamus oTxo10B HeTenepepadaThIBaONIECH TPOMBIIUICHHOCTH

19. YTunuzanus 0TX010B XUMHUYECKOUN MPOMBIIIIIEHHOCTH

20. YTunuzanus 0TX0/10B TOPHOJ00BIBAIOIINX MPEATIPUATUHN

21. TexHONOTHs U3BJICYECHHUS METAILIONIOMA U3 OTXO0I0B

22. TexHOIOTHM KOMIIOCTUPOBAHHUS OTXOJ0B

23. IlepepaboTka TBEpAbIX OTXOI0B CTEKOJIbHBIX H KEPAMUYECKUX ITPOU3BOJICTB
24. IlepepaboTka ucronb30BaHHBIX [13T-0yThUTOK

25. TexHoNOTHs ¥ MPOU3BOICTBO APEBECHBIX TOIUITMBHBIX TPaHyJ U OPUKETOB
26. 3amuTa OKpy>Karouiei cpesibl OT OTXOA0B PAKETHO-KOCMHUYECKON TEXHUKHU
27. 3amuTa OKpy>Karomieil cpeibl OT OTXOJ0B aBTOTPAHCIIOPTA

BansiHue COMAIBHO-IKOJ0TMYeCKUX (PAKTOPOB HA 310POBbE YeJ10BeKa
IHoaroToBUTH MO BHIOOPHI JOKJIAbI 10 TEMAM:

1. ®opmupoBaHue U pa3BUTHE HKOJIOTHH YEJIOBEKA.

2. OCHOBHBIE MOHATUSA U METOIbI UCCIIEOBAHUSI.

3. 3aKOHBI 3KOJIOTHH.

4. AKCHOMBI 9KOJIOTHH Y€JIOBEKa.

5. AHTPONO3KOCUCTEMA, CTPYKTYPHbIE KOMIIOHEHTHI U KX B3aUMOCBS3b.
6. Jlemorpaduyeckue moka3aTenu.

7. OO11EeCTBEHHOE U UHAUBUIYaJIbHOE 3710POBbE.

8. O0pa3 )XKM3HU 1 KaueCTBO KU3HU HACEIICHUS.

9. DKONOrN4YecKrue KpU3MUCHI.

10. AHTPONIO’KOJIOTHYECKHE TIPOOIEMbI COBPEMEHHOM MOXH.
11.BrnusiHue cenbCKOX03IMCTBEHHOM IEATEIbHOCTH Ha TPUPOIY U YEJIOBEKa.

12.AKTyanbHbIE IPOOIEMBI COBPEMEHHBIX TOPOIOB.



13.Pe3epBbl amanTtanuu U 340pOBbE HACETICHHUS.

14.3K0J10TH KUIUIIA.

15.Okonoruyeckast KyapTypa JHYHOCTH.

16.HopmupoBaHue kadecTBa OKpY KaroLeil cpeabl.
17.CranoBienne Hoochepsl U IEPCIIEKTUBHI YEIIOBEUECTBA.
18.dusnueckoe 1 XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEB.
19.9xonoruueckas sxkcneprusa. [Iporpamma OBOC.
20.Okonoruueckue karacTpodsl U CTUXUITHBIE O€/ICTBUS.

21.01eHKa 1 U3MEPEHUE IKOJIOTHYECKOr0 PUCKa.

CamMocTosiTeJILHAs PadoTa mo pa3jaeay

«buojorus B :XKU3HU»

BuorexHo10rus Kak HayKa U NPOU3BOACTBO.
Co3nanue npe3eHTaIlMA:

OCHOBHBIC HaMpPaBJICHUS COBPEMEHHON OMOTEXHOJIOTUH. METO bl
ouorexHosioruu. O0ObEKTH OMOTEXHOJIOTHH. JTUKA OMOTEXHOIOTHYECKUX U

TCHCTHYCCKHUX OKCIICPUMCHTOB.

Keiicbl Ha aHanu3 HHGOPMAIIMKU O HAYYHBIX TOCTHKEHUSIX B 001aCTH
TE€HETUYECKUX TEXHOJIOIHil, KIIETOYHOW WHKEHEPUH, MUILEBBIX OMOTEXHOJIOTUA.
3amura Keiica: mpeacTaBiIeHUE Pe3yJIbTaTOB PEIICHUs KEHCOB (BBICTYIUJICHHUE C

npe3eHTaIuen)

OTHUYECKHUE aCIICKTHI Pa3BUTHUA OMOTEXHOJIOTUI U IMPUMCHCHUC UX B JKU3HH
YCJIOBCKA, IIOMCK M aHAJIM3 I/IHCI)OpMaHI/II/I M3 Pa3IMYHbIX KCTOYHHUKOB (Haquaﬂ u

y4eOHO-Hay4yHas JUTepaTypa, CpeACcTBa MaccoBoil nH(opmaluu, cetb MHTEpHeT 1

Apyrue)

Keiicol Ha ananu3 nHGoOpMaIK 00 ITHUECKUX aCTIEKTaX Pa3BUTHs OUOTEXHOJIOTUN

(mo rpynmnam)

3amura keiica: [IpencraBnenue pe3ysibTaToB PElICHHs KEHCOB (BBICTYILICHHUE C

npe3eHTaIuen)



IHoaroroBka K 1u¢pepeHUPOBAHHOMY 3a4€eTy 110 BOIIPOCAM:

XUMHYECKHI COCTaB KIICTKH.

Krnetka — cTpykTypHast 1 QyHKIIMOHAIBHAS IMHUIA OPTAHU3MOB BCEX IIAPCTB KUBOW TPUPOJIBIL.
OCHOBHBIC MTOJIOKEHUS KJICTOYHOW TEOpHH, €€ 3HaUCHUE.

OOMeH BEIIeCTB | MPEBPAIICHUE YHEPTUH B KIIETKE.

Jlenenne KIIeTOK — OCHOBA Pa3MHOXKEHHUS U POCTa OPraHu3MOB. MHUTO3 U €ro 3HaUYCHUE.

Meiio3, ero 3HaueHUE, OTIINYHNE OT MUTO3A.

[TonoBoe pazmHoOkeHNe opraHu3MoB. OTIIOOTBOPEHHUE, €T0 3HAUCHHE.

WNHpuBHyallbHOE pa3sBUTUE OPTaHU3MOB.

©CoNoU~RWNE

ITocnesaponpliieBoe pa3BUTHE: IPIMOE U HEIPSMOE.

10.Hacnencreennocts, ee MaTepHabHBIE OCHOBBL. [ MOPHUIONOTHYECKUNA METO[  H3YUCHHS
HACJIEICTBEHHOCTH.

11.HpaBHn0 eaMHO00pa3usl THOPHUIOB TIEpPBOrO TOKOJeHWsA. HacimenoBanwe JTOMHUHAHTHBIX H
PEleCCUBHBIX NMPU3HAKOB.

12.3axoH He3aBHCHMOrO HACJIENOBAHMS TPU3HAKOB. IIPHUMHBI pACUICIUICHHS NPU3HAKOB Y
reTepO3UroT.

13.3aKoH pacmiernieHns NPU3HAKOB BO BTOPOM TTOKOJICHHH.
14.MonudukannonHas H3MEHIHBOCTD, €€ 3HAYEHNE B KI3HH OPraHU3Ma.

15.OcHoBHBIE MeTOIBI CeNeKIUH PAacTeHHH U KUBOTHBIX: THOPUAM3AIMS U MCKYCCTBEHHBIH OTGOD.
I'ereposuc, noaunnonaus, MyTareHe3, UX HCIIOJIb30BaHUE B CEIEKIUH.

16.EcTectBenHpIii M MCKyCCTBEHHBIH OTOOpHI, MX CXOACTBO M OTIMYHA, POJIb B BOSHUKHOBEHHH
MHOI000pa3usi OpraHu4ecKoro Mupa.

17.Pa3H006pa3Me COPTOB PAaCTEHUH U MOPO/] )KUBOTHBIX — PE3YJIbTAT CEJICKIMOHHOW PabOThI YUCHBIX.
3akon H.M. BaBuioBa 0 TOMOJIOTMUECKHX PsIIaX B HACIEICTBEHHON N3MEHYMBOCTH.

18 . HEUICOHTOHOFI/I‘ICCKI/IC, CpPaBHUTCIIbHO-aHATOMUHNYCCKHC, 3M6pI/IOJIOFI/I‘ICCKI/IC J0Ka3aTcjibCTBa
9BOJIIOOHUU OPraHN4Y€CKOIro MUpa.

19. 3Bomonus yenoBeka. JlokazaTenbCTBa MPOMCXOKICHHS YEJIOBEKA OT MIIEKOIUTAIOIINX JKUBOTHBIX.
20. JIBIKyTIIe CHITBI DBOJTIONIHH, WX POJIb B 00pa30BaHIH HOBBIX BHIIOB.

21.BuoreoneHo3 Kak IKOIOTHUECKAS] CHCTEMA, €TI0 3BEHbS, CBSI3H MEXy HUMH.

22. BroreoieHo3 BooeMa. Ilenu nutanwus.

23.KpyroBopoT BemecTB B 3KocucTeMe. OCHOBHOM HCTOYHHK YHEPTHH, 06ECIeYHBAIONINIT KPyrOBOPOT
BELIECTB.

24.Buocdepa, ee rpanmisl. [IprunHbl 6eJHOCTH KHU3HHE B MOPCKHX IITyOHHAX, B THTOC(hEpE, B BEPXHHX
CIIOSIX aTMOC(EPHI.

3. OPTAHM3AIIMSA KOHTPOJISI CAMOCTOSATEJBHOU PABOThHI
CTYAEHTOB

Pe3yabTaThl caMOCTOATEIbHON PadOTHI

O11eHKY 32 BBINOJHEHNE 3aJaHUl  MOTYT BBICTABIATHCA MO MATHOAIBHOM
cucreMe Wid B (¢opMe 3adera M YUWUTHIBAaTbCS KaK II0Ka3aTelu TeKylleH
YCIEBAEMOCTH O0yYarOIIHXCA.

KayecTBeHHasi oneHKa WHAWBUAYAIbHBIX | KpuTepun onenkm pesyabrara
o0pa3oBaTeIbHBIX JOCTHKEHUH

0aJ1J1 (OLeHKA) BepOAJIbHBII AHAJIOT

5 OTJIMYHO HpeI[CTaBJ'IeHHI)Ie pa60TLI BBICOKOT'O Ka4d€CTBa,
YPOBCHb BBITIOJTHCHU A OTBCYACT BCEM




TpeOOBAaHUSAM, TEOPETHYECKOE  COACpIKaHUE
Kypca OCBOEHO IOJHOCTBhIO, 0e3 mpoOernos,
HEOOXOAUMBIC MPAKTHYECKUE HABBIKU PAOOTHI C
OCBOCHHBIM  MaTepuaioM  c(hOPMHPOBAHBI,
BBITTOJTHEHBI BCE NpeyCMOTPEHHBIC
porpaMMoil 00yUYeHUS 3aJaHHUS.

XOpOIIIO YpoBeHb BBHIMONHEHHUS PabOTHl OTBEYAET BCEM
TpeOOBAaHUSAM, TEOPETHYECKOE  COAEpIKaHUE
Kypca OCBOCHO IIOJIHOCTBIO €3 mpoOelos,
HCKOTOPBIC HNPAKTHYCCKHUEC HABBIKH pa6OTBI C
4 OCBOGHHBIM  MarepuaioM  chopMHpOBaHBI
HEIOCTAaTOYHO, BCE IPeyCMOTPECHHBIC
nporpaMMoii oOydeHus 3aJaHHs BBINOJHEHBI,
HCKOTOPBIC nu3 BBITTIOJTHCHHBIX SaI[aHPIfI,
BO3MOXKHO, COJIEPKAT OIMIMOKH.

YAOBJIETBOPUTENILHO | YPOBEHD BHIIOIHEHUS paOOThl OTBEYAET
OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHMIHA,
TEOPETUYECKOE COJIEpKaHUE Kypca OCBOECHO
YaCTUYHO, HO MPOOENbl HE HOCAT

3 CYILLIECTBEHHOI'O XapakTepa, HeoOXOIUMble
IPAKTUYECKHE HaBBIKU PabOTBl ¢ OCBOCHHBIM
MaTepHUaJoM B OCHOBHOM C(HOPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi
oOydeHHus1 3aJaHUN BBINOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUI BBIIOJIHEHBI C OUTMOKAaMHU.

HE Teoperuueckoe cojiepkaHue Kypca OCBOCHO
YJIOBJIETBOPUTEIBHO | YACTUYHO, HEOOXOIUMBbIE PAKTUUECKUE
2 HaBbIKU pabOThI HE C(HOPMUPOBAHBI,

OOJIBLITMHCTBO MPETYCMOTPEHHBIX MPOTrPAMMOi
oOyudeHHusl 3aJjaHU He BBIMOJIHEHO.

4. AHPOPMAIIMOHHOE OBECIIEYHEHUE OBYYEHUA
IleyaTHbIe U 3JIEKTPOHHBIC U3aHUS, PEKOMEHA0BAHHbIE 1/ UCIO0JIb30BAHUA

NPHU peaju3anuu 001meodpa3oBaTebHON y4eOHOM IMCHUIIMHBI:

OcHoBHBIE JICKTPOHHbIC U3JAHUA

1. buonorus: 10 knacc: 6a30BbIif ypoBeHb : yueOHuK / B. B. Tlaceunuk, A.
A. Kamenckuii, A. M. Py61ioB [u ap.] ; mox penakiueii B. B. [Taceunnka.
— 5-e m31. — Mockaa : IIpocsemenue, 2023. — 224 ¢. — ISBN 978-5-
09-103624-4. — TeKCT : 2JIEKTPOHHBIN // DIEKTPOHHBIA pecypc
uupposoil oopazosatenbHO cpeabl CIIO PROFoOpa3oBanue : [caiiT].

— URL: https://profspo.ru/books/132463
2. buonorus: 11 xnacc: 6a30BbIif ypoBens : yueouuk / M. H. Tlonomapéna,

O. A. Kopnunoga, T. E. Jlomununa, I1. B. MxeBckuii ; moa pegakiyei
. H. [Tonomapésoii. — 10-¢ u3n. — Mocksa : [IpocBemenue, 2022. —
256 ¢. — ISBN 978-5-09-101677-2. — TeKcT : 2JICKTPOHHBIH //
DnekTpoHHbIN pecypc uppoBoit oOpazoBaTenbHol cpeasl CI1O
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/132214



https://profspo.ru/books/132463

I[OHOJIHI/ITCJII)HI)IG HCTOYHHUKH

. buonorus : y4eOHUK M TPAKTUKyM JUIsi CPEAHEro MnpodhecCHOHAIBHOTO
obOpazopanus / B. H. Speirun [u ap.] ; mox pexakuuent B. H. SApsiruna. — 2-

e m3a. — MockBa : MzparensctBo IOpaiitr, 2023. — 378 c¢c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct
: anekTpoHHbI // OOpa3oBarenbHas mnatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511618

. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe : yueOHoe rmocodue s
cpeanero mnpodeccuonanbHoro odpaszoanus / O. 3. Epemuenko. — 3-¢
u3., epepad. u mon. — Mocksa : M3natensctBo HOpaiit, 2023. — 236 c.
— (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-10183-6. —
Tekcr : anextponnsit // ObpazoBarenbhas miatdopma FOpaiiT [calt]. —
URL.: https://urait.ru/bcode/516507

. O6yxoB, JI. K. buosorus: kieTku U TKaHU : y4yeOHoe mocobue s
cpeadero mnpodeccuonanpbHoro oodpaszoanus / J[. K. O6yxos, B. H.
KupunenkoBa. — 3-¢ usn., nepepad. u jmon. — Mocksa : M3narenbcTBo
FOpaiit, 2023. — 358 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN

978-5-534-07499-4. — Tekct : »snektpoHHbld // (OOpa3oBaTelbHas
wrardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/516336



https://urait.ru/bcode/511618
https://urait.ru/bcode/516507
https://urait.ru/bcode/516336

		2025-04-17T12:37:05+0400
	МВЕК




