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1. OBINUE MOJIOKEHMUS 11O IVNIAHUPOBAHUIO 1 OPTAHU3AIIUN
CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB

1.1. Meronuyeckue pPEKOMEHAAIMU [0 OpPraHu3aldd W  METOAUYECKOMY
COTMPOBOXKJICHUIO CaMOCTOATENbHON paboTel oOyuvaromuxcst CIIO pazpaboTansbl
corinacHo dexnepanbHOMy 3aKoHY Poccuiickoit @enepanuu ot 29 nexadps 2012 r.
N 273-®3 "O6 obpazoBanuu B Poccutickoit ®enepanun™; ®I'OC COO; Ilpukazy
Munnpocsemenust Poccun ot 24.08.2022 N 762 "O6 ytBepxkaenun Ilopsiaka
OpraHu3allid W  OCYIIECTBJICHHsS  OOpa30BaTEIbHOM  JIESITEIBHOCTH  TI0
oOpa3zoBaTeIbHBIM MpOorpaMMaM CpeAHero mnpodeccuoHaabHOro oOpazoBaHus",
[Tonoxenuss 00  oOpraHM3alid  CaMOCTOSITENIBHOW  pabOThl  CTYJEHTOB,
Meroauyeckux  peKOMEHJAMK MO0  OpraHu3alMd U METOAUYECKOMY
COMPOBOXKICHUIO CAMOCTOsITeNIbHOM paboThl cTyaeHToB CIIO.

2. POPMbI CAMOCTOHTEJ}’BHOI?'I PABOTBI CTYJAEHTOB 11O
OBIIEOBPA3OBATEJIbHOU YYEBHOU JTUCIHUIIJIMHE «buonxorus».

2.1. O6meobpazoBaTenbHON yueOHOM MUCIUILTNHON «bronorus» npenycMoTpeH
CJIeTyIONTUH 00BEM CaMOCTOSTENIbHON pabOThl 00YUAIONUXCS:

®DopMBI CaMOCTOSITENIBHON PabOThI CTYJEHTOB O0bem yacoB
(3a04uHO)

e PaboTa ¢ MOHATUSAMHU, OTIPE/ICTICHUE TTOHITHI.

e paboTa c OCHOBHOH U JOTOTHUTEILHON JTUTEPATypOH, 64
UHTEPHET - pecypcaMu; MOUCK HHPOPMAIUU 110 TEME C
MOCTICAYIOLIUM €€ Mpe/ICTaBICHHEM B (popme
KOHCIIEKTA.

e paboTa c OCHOBHOM U JOMOJIHUTEIbHON JIUTEpaTypOH,
UHTEPHET - pecypcaMu; MOUCK MH(POpMAIIUU IO TEME C
MOCJIETYIOUIUM €€ TMpeJIcCTaBlieHneM B (hopme
MPE3CHTALIUH.

e 3anoJiHEeHHE TAOJIHI]

e OTBeTHI HA BOIIPOCHI

e 3amauu

OBjaseHue NMOHSATHSIMM.

OBnajieHHe TMOHATHUSMH - HEOOXOJIMMOE YCIIOBHE OCMBICIICHUS OTPOMHOTO
MHO>XECTBa U OCHOBa (POpPMHpPOBAHHS MATCPHUATMCTHUYCCKOTO ITOHUMAHUS
pa3BUTHUA OOIIECTBA.

[Ipomecc dopmupoBanust moOHATUH OyaeT d(G(PEKTUBEH TOIBKO TIPH
aKTUBHOW CaMOCTOSTEIILHOM IIO3HABaTEJIbHON  JICATECIILHOCTH IIKOJBbHHKOB.
[TosToMy Ha ypoke MpU OPraHU3alMM JIOMAIIHUX 33aJaHUNA YUYUTEIIO CIEAYET
MPEyCMOTPETh MOCTAHOBKY M PELICHHE MO3HABATENIBHBIX 3aJ1a4, HAIPaBICHHBIX
Ha (pOpMUpPOBAHNE YMEHUN MPUMEHSITH paHee W3YUCHHbIC MMOHATHS JJIsI YCBOCHUS
HOBBIX 3HAHUH.




PabGoTa c 0CHOBHOM M 1ONOJTHUTEJIbHOM JuTepaTypoid, UnTepHer —
pecypcamu.

PaboTy ¢ ocHOBHOI U AOMOMHUTENLHON JTUTEepaTypoi, UHTepHeT — pecypcamu
YKEJIaTEIbHO CTPOUTH B TPH dTama:

1). IlepBoHavanbHOE NIPOYTEHUE BCETO TEKCTA C LEIBI0 03HAKOMIICHHUS C
HUM;

2). Bropoe npoureHne TeKCTa, BKIHYAKONIEe KOHCIEKTUPOBAHUE U
JI€TaJIbHOE N3YUYECHHE MaTeEpHUaa;

3). Tpetbe, 3aKAOYUTENBHOE TPOUTEHUE ISl 3aKPEIIEHUS TIOJTyYEHHON
uH(popMauu.

@DopMBbI 1 METOIbI KOHCIIEKTUPOBAHUS 3aBUCST OT JIUYHBIX OCOOCHHOCTEN
MBIIIJIEHUS U 3alIOMUHaHus. Pexkomenayemas mociae0BaTeIbHOCTh PaOOThI:
COCTaBJICHHUE IIJIAHA, U3JI0’KEHHUE TE3UCOB, BBIMMUCKH U3 TEKCTA U CaMO
KOHCIIEKTUPOBAHMUE.

KoncnekrupoBanue

KoHcriekT npeacrasisieT co00il TE3UCHI B paCIIMPEHHOM U YTITyOJIEHHOM
BU/IE, IOMIOJIHEHHbBIE ITUTaTaMu, [udpamu, TadauamMu, cxemamu 1 T.7. KoHcnekt
MOXET IOCTOSIHHO JOIOJIHATHCS B IIPOLIECCE U3YUEHHUs IpeaMeTa. B Havane
KOHCIIEKTA CIEAYeT YKa3aTh aBTOPA U3y4aeMOI'o TEKCTa, HANMEHOBAHUE €TI0
paboThI, TO U3AAHUS U U3ATEIS.

KoHcneKkT MokeT ObITh TEMAaTUYECKHUM, T.€. COCTABJIEHHBIM IO HECKOJIBKUM
IPOU3BEAECHUSAM, paboTaM, TeKCTaM U T.1. Llenpio Takoro TeMaTu4ecKkoro
KOHCIIEKTa sIBJIsieTCs OoJiee riy0oKoe, BCECTOPOHHEE U3YUEHHE ONPEIEICHHON
poO0IeMBbI C yUETOM BO3MOXKHOM BapUaTUBHOCTH MHEHHMM pa3IMYHBIX aBTOPOB.

JlJI1 cocTaBJ/IeHUS TEMATHYECKOI0 KOHCIIEKTA CJIeyeT:

- OCYILIECTBUTH NMOJO0P HEOOXOIMMON U pEKOMEH/I0BAHHOM JIUTEPATYPHI,
HATJIATHBIX TOCOOUI M MHBIX YY€OHBIX MaTEpPUATIOB;

- COCTaBUTh CJIOKHBIN IJIAaH TEMAaTUYECKOT0 KOHCIIEKTa, IOCTOSIHHO UMES B
BUJTy KOHEUHYIO 11€7Tb CBOEH paOOThI 110 U3YUECHHUIO U OCMBICIICHUIO JAHHOM
poOIeMBI;

- JAIbHENIIYI0 padOTy NOCTPOUTH B PAHEE U3T0KEHHON
IIOCJIEI0BATENBHOCTH, HO C YY4ETOM IIOCIIEN0BATENBHO-TIAPAIUIEIBHOIO U3yYEHUS
NIEPBOMCTOYHUKOB B ONPEACICHHOM UX MHOT000pa3uu.

B urore, pabota HaJ| COCTaBIIEHUEM TEMATUYECKOIO0 KOHCIIEKTA C YCIIEXOM
MO>KET BBUIUTHCS B cOCTaBieHUE pedepara. TemaTnueckuii KOHCIIEKT TpeOyeT
MNOCTOSIHHOM CUCTEMATUYECKON J1O0paOOTKH, TOTOJHEHUN U TBOPUYECKOTO
OCMBICJICHHS B IIPOLIECCE N3YUECHHS TIPEAMETA.

TpedoBanus Kk 0pOPMICHHI0O KOHCIIEKTA

- BECh TEKCT pa3/iesiATh Ha a03allbl, B KaXKJ0M a03alle T0KHA 3aKITI0YaThCs
OTJIeJIbHAsI MBICIIb. AG3all TOJDKEH HAYMHATBCS C «KPACHOW» CTPOKH. Mexay
a03aliaMM OCTaBJIATh YUCTYIO CTPOKY;

- IJIaBHOE, KIJIFOYEBOE CJIOBO KaXJOW OTIEIBbHON MBICIH BBIACIAThH
NOTYEPKUBAHUEM WJIM UHBIM CIIOCOOO0M;

- K@KJIbIN y4eOHBII BOIIPOC MO HEOOXOIUMOCTH, a TEMY KaXKIOTO ypOKa
00s13aTeNbHO 3aBEPIINTH 00001IEHHEM (BBIBOIOM ), HAUYMHASI CIIOBAMU: «UTAK»,
«TaKUM 00pa30OM» HIIN «BBIBOIY;



- CJIelyeT MMOMHUTH: KOHCIIEKT B 3HAUYUTEIBHON CTETIEHN OTpakaeT
BO3MOKHOCTH U CTIOCOOHOCTH CTYZCHTA.

Co3nanue MyJIbTUMEIUNHONM NPe3eHTAUMN

[Ipe3eHTanust — CpeliCTBO HATJIAIHOTO NpEJCTaBIeHUs JOKiIana, pedepara,
Ipyrou HAYYHO-TIPAKTUYECKOM WIH TBOPUYECKOU paboThI.
PabGoty Haj mpeseHTanMe MOXKHO HayaTh C COCTABJICHHUS KPaTKOTO €€ IUIaHa,
KOHCITIEKTa, TIPU ITOM:

- OTIPEJICIIUTD Yeau U 3a0auu, KOTOpble MOCTaBHUII NIEpe]] OO0 aBTOp;

- OIPENETUTh KAI0Ueable MOMEHMbl TEMbI, OHU JIOJDKHBI OBITh JI02UYECKU
8bICIPOEHbL, TOCTYIIHBI JIJIsl TOHUMAaHUS ayJUTOPUH U HOHAMHbL CAMOMY aBTODY;

- 3aKa04eHue NOJKHO OBITh 3aTIOMUHAIOIIMMCS ¥ TTOKA3bIBAIOIIIM JTHYHBIH
BKJIaJ] aBTOpA B MPOJIeTIAaHHON paboTe

Jlamee Bech TEKCT IIJIaHA-KOHCIIEKTa MOXXHO pa30WTh HA JIOTUYECKU
3aBepIICHHBbIC KYCOYKH HEOObIIOro pa3mepa (He 6osiee 10 cTpok). 3aTeM ciemyeT
nofooparh K KakJAOMY KYCOYKY WJUIFOCTPATHBHBIM MaTepuan (PUCYHKH,
dbotorpadumu, TaOJIHIBI, CXEMBl, rpadukw, JMarpamMMel, BHJICO),
yIOBIIETBOPSIONIUHN TPeOOBAHUSM:

- ICHOCTb;

- YMECTHOCTb;

- IPUBJIEKATEILHOCTH;

- HaIJISITHOCTB;

- KaueCTBO;

- 3aIIOMHUHAEMOCTh

[Tocne aTOrO CrieyeT MpOayMaTh CIieHApUi IPE3CHTAIINN:

- BBIOpATh CIMHBIN CTHIIb O(DOPMIICHHS, COOTBETCTBYIONINN TEMATHKE, CTHUITH
aHMMAIIMH 3aTr0JIOBKOB, TEKCTA, WILTIOCTPAIIHIA;

- OTIPEJICNIUTH TIOJIOKEHUE 0OBEKTOB Ha DKpaHe-ClIaie;

- IPOJIyMaTh OYEPEIHOCTD MOSBICHUS 0OBEKTOB Ha IKPAHE;

- IPOIyMaTh NEPEXO bl MEXKIY Claigamu;

- IpoiyMaTh BpeMs 1 3(G(HEKThI CMEHBI CIIai10B

MOXXHO TIPMBECTH OMNpEAENIEHHbIE PEKOMEHJAIMU 10  O(pOPMIICHHUIO
TIPE3EHTAIUN:

- HE CIIEyeT Meperpy’aTh MPE3CHTAIUI0 PA3IMIHBIMU YKPAIICHUSIMH W
s dHexTaMu — ITO TOJIBKO 3aTPYIHSIET BOCIIPUATHE U IOHUMAHHE,

- HACTpOWKa aHUMAIMU OOBEKTOB: JIEMEHTHI Claiia JTOJKHBI MOSIBIATHCS
Ha SKpaHEe aBTOMATHUYECKH, OBICTPO, H€e3 36YK0B020 CORPOBOIHCOEHUS, KEITATEITHHO
BBIICP)KATh €AMHBIA CTUIh aHUMAITUH;

- JUIS OCHOBHOTO TEKCTa HE PEKOMEHIYETCS HCIIOJIb30BAaTh MPOIMCHBIC
OYKBBI;

- [[BETOBAs TaMMa JIOJKHA COCTOSITh HE 0oJiee ueM U3 JABYX-TPEX IIBETOB;

- )KeJIaTebHO U30eraTh B MPE3EHTAIlMU PUCYHKOB, HE HECYIIMX CMBICIIOBOM
HATrpy3KH;

- nH(OpMaIUK HA KaXKJOM ClIaiiie HEe IOJKHO OBITh CIIUIIIKOM MHOTO

[locne  co3maHug  mpe3eHTauMu U OQOpPMIIEHHS,  HEOOXOOUMO
OTpENEeTUPOBaTh €€ I0Ka3, MPOBEPHUTh, KaK OYJET BBITJISACTh MPE3CHTAIHS B
LEJIOM.

CopneprkaHne COOTBETCTBYET 3asiBIICHHOUN TeMe



B npe3eHranuu OTCyTCTBYIOT UICTOPUYECKHE HETOUHOCTH U OLUMOKU

[IpocnexuBaercd  NPUYMHHO-CIAEACTBEHHAsT  CBA3b, XPOHOJOTHYECKAs
HIOCJIEI0BATEBHOCTD ONKCHIBAEMBIX COOBITUI

[IpeseHTanust 0 JIMYHOCTH JOJKHA COCTOSITh U3 CIEAYIOLIUX mpex uacmei.

- OCHOBHbIE (DaKThl Ouozpaguu BbIOPAHHOMN JINYHOCTH;

- OCHOBHBIE HCTOPUYECKHUE TPYAbI U UIEHU; YEM 3TA JUYHOCTh 3HAMECHUTA,

- cooOpaXxeHMsI O TOM, 4YE€M JaHHas JIMYHOCTb WU €€ TPYyAbl MOTYT
OBITb 6AJCHbL U UHMEPECHbL HAM CE€200HA.

Ecnim B mpomecce  caMOCTOSITENIBHOW — pabOThl  HaJl  HM3yYEHHUEM
TEOPETUYECKOr0 MaTepHajla WM IMpPU PEUIeHUH 3aJad y CTYyACHTa BO3HHKAIOT
BOIPOCHI, Pa3pEIIUTh KOTOPBIE CAMOCTOSITEIBHO HE YyAAaeTcd, HEO0XOANMO
00paTUTHCS K MPENOAaBaTelto ISl OJYYEeHHs Y HETO pa3bsICHEHUI WM YKa3aHUMU.
B cBoux Bompocax CTYIEHT JOJKEH YETKO BbIPa3UTh, B Y€M OH HCIBITHIBAET
3aTPYJHEHMs, XapaKTep JTOro 3aTpylHEHUs. 3a KOHCYJbTalUed CleqyeT
oOpalaThCs U B CIy4ae, €CJIM BO3HUKHYT COMHEHHMS B IPaBUJIBHOCTH OTBETOB HA
BONPOCHl  caMomnpoBepku. llpermomaBarenss HpoOBOAAT  KOHCYJIbTAlUM B
COOTBETCTBHUHU € I'pa)KOM KOHCYJIbTAIUI.

CamocrosiTenpHas pa60Ta 110 pa3acily
«CTDOCHI/IC U QYHKIIMY OPraHU3Ma)

[ToaroTOBKa KOHCIIEKTOB HA TEMY:

1. «Ponp Owonornn B (GOPMHPOBAHWM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MHpPa U B IPAKTUUICCKOH JCSITCIIBHOCTH JTFOACHY,;

2. «CobOmnrofeHue TmpaBUil TIOBEJACHUS B TPHUPOJE, OEpeKHOE OTHOUIEHUE K
OMOJIOTMYECKUM OOBEKTaM U UX OXpaHay.

XUMHYECKHUH COCTAB KJIECTKHU

BrimonHenne pgoMamHuUX 3aJaHAM [0 TEME., MOATOTOBKA K MPAKTUYECKUM
3aHATUIM

3aganus IS 3aKpenJieHus1 TeOPeTHYEeCKOro MaTepuaJia
1. aiiTe onpeaeneHue MOHATUSAM y2e800bl, MOHOCAXAPUObL, OIUL0CAXAPUODL,
NOIUCAXapuobl.
2. IlpuBeauTe IpUMEpPHI IEHTO3 U T'EKCO3.
3. U3 aTOMOB KaKUX XMMHUYECKUX 3JIEMEHTOB COCTOSIT YTIEBObI?
4. Ilepeuncnure NUIEBbIE AUCAXAPUIBIL.
5. Kakue ¢pyHKIMU BBITIOJIHSIOT YIJIEBObI B )KUBOU KJIETKE?
6. CKOJIbKO PHEPruy MOXKET MOIYYUTh opranu3m ot 10 r nuieBoro caxapa? (B
kJx 1 kkaim)?

7. IlpuBeauTe npuMeEphl paCTBOPUMBIX U HEPACTBOPHUMBIX B BOJIE YIJIEBOJIOB.



8. Kakue BemiecTBa ABISIOTCS MOHOMEpaMu nonucaxapuaos? Ipusenure

IIPUMEPBI.

1. 3amonauTe TabNMIYy «PazHooOpa3ue yriieBoaoBy

KomnnuecTBO
OCTaTKOB
MOHOCAaXapHua0B B

MOJIEKYJIE

[Tpumepsl

COEIMHEHUN

DYHKIUU dTUX

BCIICCTB B KJICTKEC

1. MoHocaxapusl

2. Onurocaxapuibl

3. [Tonucaxapuasl

CamocrosTenbHas padota «/lelicTBue GepMEHTOB CJAIOHBI HA KPaxmMaJby
[leap: onpenennuTs HAIMYKE B CIIOHE (DEPMEHTOB, CHOCOOHBIX PACILEIISATh

Kpaxmall.

OO6opyioBaHKe: KyCOK HAKPaXMaJIEHHOTO CyXOTro OMHTa, OJI0IIIE CO

cJ1a0bIM pacTBOPOM HO/1a, BATHBIC MAJIOYKH.

CnpaBoynas uHbopManus: Mo, BCTyNas B pEAKLUIO C KpaxMaioM,

OKpAIlIUBAET €T0 B CHHUY WA (PHOJICTOBBIH IIBET.

XoJ paboThI:

1) CMmouunTe BaTHYIO MMAJOYKy CIIFOHON M HAIUIIUTE OYKBY B CEPEIMHE

KyCOUYKa HaKpaxMaJICHHOTO OMHTA.

2) JlaiiTe OMHTY TOJICOXHYTh 2-3 MUHYTBI, & 3aTE€M OITyCTHTE B PACTBOP

nona.

3) HaGmromaiiTe, Kak OKpacuics OUHT.

4) 3anuiuTe B TETPaab Pe3yJIbTaThl padoTHI (1I€Jb, X0 padOThI, pe3y/IbTatT

OTIBITA, BHIBOJI)

5) OTBeThTE HA BOMPOCHI:

e [lpu noarom paz’eBbIBaHUU KyCOYKa XJieOa BO PTYy MOSIBIISIETCS

ciaakoBaThii puBkKyc. [louemy?




e MOXHO JIM CKa3aTh, YTO B MMPOYKTE HET yTIICBOJIOB, €CIIU MPHU
00paboTKe pacTBOPOM HOJa OH HE 1a€T CUHEr0 OKpAaIlIUBaHUS?
IloaroroBka coobmenusi mo teme «Heoprannyeckue BemecTBa KIETOK
pacteHuii. J[okazarenbcTBa UX HAIMYUS M POJIM B pacTeHumn», «buo-, makpo-,
MHUKPODJIEMEHTHI U X POJIb B KU3HHU PACTCHUS.

CtpoeHue U PYHKUHNHU KJIETKH

3aganus U1 3aKpeIJieHus1 MaTepuasa

1. I3 xakux cOeAMHEHUM COCTOUT MOJIeKyJIa Oeyka?

2. Uto takoe ampoTtepHbie coequHeHus1? MO0XHO JI1 OTHECTU K HUM OeKu?
3. UTo Ha3bIBAIOT MEPBUYHOM CTPYKTYpOil Oenka?

4. YUto Takoe BTOpUYHAs CTPYKTypa Oenka? 3a cueT Kakux CBsi3el oHa
YIAEPKUBACTCA?

5. Yto Takoe TpeTuyHas CTpyKTypa Oenka?

6. Uto Takoe yeTBepTUYHAs CTPYKTypa Oenka?

7. MoeT 11 oJlHa MOJIEKyJia OeJika, IMEIOLINI TPETUYHYIO CTPYKTYPY,
o0pa3oBaTh YETBEPTUUHYIO?

8. Beeraa v nipu paspyiieHu 0eIKOBOM MOJIEKYJIbI POUCXOIUT peHATyparus?
9. [lepeuncnure GyHKIMH OETKOB, ATEe UX OTPEICTICHHE.

10. YeM 00ycCI0BIIEHO OTPOMHOE PazHOOOpa3ue OEIKOBBIX MOJIEKYJ?

IMoaroroBka coodmenus no teme. «boprda ¢ BUpyCHBIMH 3200JI€BAHUSIMI

OO0MeH BellleCTB U NPeBpaLlieHHe JHEPTUU B KJIETKe

3ananue.

Paccmotpute mukn Kpebea, mo nmpeiokeHHo# TabauIe U IpeIcTaBbTe
MIPE3CHTAIUIO.

B nepByro, NOATrOTOBUTENBHYIO CTA/INIO, KPYITHBIE MOJIEKYJIbI pacnagatoTcs Ha
OoJsee mpocThie: OETKU PACHICTUIAIOTCS 10 aMUHOKUCIIOT, MOJTHCaXapuabl — 10
MOHOCAaXapHua0B; JIUIUAbI — JO [JIULUEPUHA U BBICIIUX KUPHBIX KUCIOT.

DTOT NpoLECC OCYUIECTBIISIETCS B MUIIEBAPUTEILHOM KaHAJIE MHOTOKJIETOYHBIX

OpraHHU3MOB, 3aT€M — B KJIETKaX IMOJI JeHCTBHEM (DEPMEHTOB JIM30COM.



BoienuBiasicst 3HEprusi B Xo/1€ IPEeBPAILEHUs BEIIECTB, IOJTHOCTbIO paCCEeUBAETCS
B BHJIE TeILIA.

Kakast o6mas ¢pyHKIuUs XapakTepHa JUIsl 3TUX BELECTB?

— PanmoHnanbHO M TpaTuTh O€NIKU Ha nojyudenue sHepruu? [ouemy?

— Kakue BeniecTBa sBISAIOTCS OCHOBHBIM MCTOYHUKOM 3HEPTUH?

[ToaroToBKa TEOPETUUECKOrO MaTeprUayia U K MPAKTUYECKUM 3aHATUSIM
HacJiiencreennasi nHgopmManus u ee peajiu3anus B KJIeTKe

HOBTOpeHI/Ie TCOPECTUICCKOI'OKO Marcpuaia JJI PCIICHUTO 3agad I10

MOJIEKYJIIPHOI OMOJIOTHUHN
JHK

Monekyna JIHK npeacrasisieT co00il IByLEIOUEUHYIO CIIUPab, 3aKPYyUYECHHYIO
BOKPYT COOCTBEHHOM OcCH. J[Be LIETTOYKH COeTUHEHBI BOJOPOIHBIMH CBSI35IMHU,
KOTOpbIE 00pa3yoTcsa MKy KOMIIJIEMEHTAPHBIMHU HYKJICOTHIAMU — aJICHUHOM

Y THMUHOM, TYaHUHOM U LIUTO3UHOM (puc. 6).

Qerarer chochopoh
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Puc. 6 ®parment monekynsl JJHK.

B nByuenoueunoit mosiekyne JJHK HanpoTuB ajeHuMHA OJHOM LI€NU BCEraa
HaXOJUTCSI TAMHUH BTOPOM LIENH, HAPOTHUB TYaHWHA OJTHOW LIENY — HIUTO3WH
Jpyrou nemnu. B pe3ynpraTe KOIM4YeCcTBO ajieHrHa B ABoMHOM nenouke JJHK
BCErJla PaBHO KOJIMYECTBY TUMHUHA, & KOJIMYECTBO I'YaHUHA — KOJIMYECTBY

IATO3MHA. JTa 3aKOHOMEPHOCTh Ha3bIBaeTcs «npaBuiio YHapraddgay», a



CITOCOOHOCTD HYKJICOTHUI0OB K I/I36I/IpaT€HBHOMy COCOIMHCHUIO HA3bIBACTCA

KOMIUVIEMECHTAPHOCTLIO.

Oynkuueit JJTHK B kneTke sBiseTcs XpaHEHHUE U NEpeiada HaclIeICTBEHHON

uHGOPMAITH B PSITY TTOKOJICHU.
PHK

Monexyna PHK, B otiiune ot mosekynsl JJHK, 6osiee kopoTkast U COCTOUT U3
onHoi nenoyku. Bmecro Tumuna nykneorunsl PHK conepxar ypanun, a BMmecTo

JI€30KCUPUO03bI — pub03y.
Bunsr PHK:

1) ungpopmayuonnas (uPHK) — cunresupyertcs ¢ yuactka JIHK, Hecyiiero
uHdopmarmio o crpoeHuu 6enka. Imenno ¢ matpuiisl u”PHK B kitetke Ha
pubocoMax CUHTE3UpyeTcs 0eJoK;

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

3) pubocomnas (pPHK) — B koMILIeKce ¢ OelikaMu 00pa3yeT pudocomy —
CTPYKTYpY, Ha KOTOPOM B KJIETKE CUHTE3UPYETCSI OCIIOK.

Takum 06paszom, Bce Buabsl PHK oTBeuaroT 3a peanuzannio HacieICTBEHHON

nH(pOpMaIK B ®KUBOU KIIETKE.
Tpanckpunuus

Monexyna JIHK ciyxut matpunen nis cuaresa monekyiasl ”PHK. IIponecc
cunte3a mosekysibl PHK no matpune JJHK, ocymecrsusiemsrii pepmentom PHK-
NOJIMMEepa3oi, Has3bIBaeTCs TPaHcKpunuusa (ot jat. transcriptio —

NepenrChIBaHUE).
nPHK cunTe3npyercs Tonpko ¢ ogHou — marpuunon — nenu JJHK.

[Iporiecc TpaHCKPUIIIUU TTPOUCXOJIUT B HECKOJIBKO ATanoB. CHavyana pepmMeHT
PHK-nonumepasza pacno3HaeT ocoOyI0 MOCIe0BATEIbHOCTh HYKJICOTH IOB

(npomomop), ¢ KOTOPOI HAYMHACTCS TPAHCKPHIILINS, U IPUCOCAUHICTCS K HEH.


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

[Ton nelictBuem pepmentoB nBoiHas uenouka J{IHK packpyuuaercs,
BOJOPOJHBIE CBA3U MEKy a30TUCTBIMA OCHOBAHUAMH paspymarorcs. C
MarpuuHoit nenu JIHK cunresupyercs PHK no npuHuuny KoMmieMeHTapHOCTH.

Hanpumep:
JHK(matpuynas niens): ... A-A-A-T-I'-1{-L{-L[-T-I'-T"-A-T-A-I[-A-A-A...
uPHK: V-V-V-A-II-T-T-T-A-L-1I-YV-A-T-T-V-V-V

[locne 3aBepuIeHUs TPaHCKPUIILIMU BOAOpoaHbIe cBA3u B JJHK

BOCCTaHABJIMBAIOTCS, MOJIEKYJIa CHOBA 3aKPYUYHBAETCS B CIIUPAIIb.
3agaHus 11 CaMOCTOSITEIbHOI MOAT0TOBKH
2. Chopmynupyiite nmpasuio Yapraddda.

1. Yrto Takoe KOMIUIEMEHTapHOCTh?
2. Oxapaxkrtepusyiite paznosuanoctu PHK.
3. Urto Takoe TpaHCKpUIIUs?
4. Jlns yero Hy>KeH MPOMOTOP?
3agaHus I CaMOCTOATEIbHON PAadOThI
1. Conepxanue Hykieotu10B B ienu uPHK cocrasnsier: anenun — 25 %, ypauui —
23 %, ryanun — 32%. Onpeaenure NpoleHTHBIA COCTaB HYKJICOTHUI0B MOJICKYJIbI

JHK, asnsromerics marpunen ais srou nPHK.
2. IToctpoiite PHK no umeromemycs dparmenty nenu JHK: T'-A-T-1[-I'-A-A-A-
A-T'-I'-T n onpexnennuTe NpOLEHTHOE COAEPKAaHUE aJICHUHA, IMTO3MHA, T'yaHUHA U

ypauwia B 3toit PHK.

3.. ABynenoueunas monekyina JJHK conepxut 300 UMTUAUIOBBIX OCHOBAHUM, a HA
noJiro TuMHuHA npuxoautes 20% Bcex ocHoBaHUU. OnpenenuTe KOIM4ecTBO

JIpYyTUX OCHOBAHUM B 3TOU MOJIEKYJIE.
PazmHokeHne opranu3mMoB

Brinonnenue JOMAaIITHHUX SaIIaHI/Iﬁ o TeMcC ., IIOATOTOBKA K IIPAKTHUYCCKHUM
3aHATUAM



8.
9.

3aganus U1 3aKpenJieHus1 MaTepuasa

Uro Takoe pa3MHOKEHHE?

JaiiTe onpeaeneHue TEPMUHY «KMUTOTHYECKOE JieJIeHre KIeTKn». Kakue
OpPraHU3MBbI CIIOCOOHBI K 3TOMY CIIOCO0Y OECIIOIOTO Pa3MHOKECHHUS ?

Uro Takoe cnopooOpazoBanue?

B uem 3akitogaeTcs OMONIOrnYecKoe 3HaYeHUEe CIopooOpa3oBaHus?
JlaiiTe onpeneneHrne TEpMUHY «IIOYKOBaHKUE». B yeM OTinure NoOYKOBaHUsA
OT MUTOTHYECKOTO JICJICHUA?

JaiiTe onpeaeneHue TEPMUHY «BEre€TaTUBHOE pa3MHOkKeHUe». Kakue
OpPraHU3MBbI CIIOCOOHBI K BET€TATUBHOMY Pa3MHOKEHHUIO?

Yro Takoe rameThI?

JI71s1 4ero Hy»KHO MOJIOBOE Pa3MHOKEHHE?

OxapakTepu3yiTe TUIBI OJIOBOTO PA3MHOXKEHMUS.

10. Kak nmpoucxoaut KoHbIOranus? Y BEINUYUBACTCS JIH KOJMUECTBO TOUEPHUX

ocoOeli py KOHbIOTAIuN?

11. JlaiiTe onpeneneHue TEPMUHAM 3U20md, ONI000MEOPEHUE, U302AMU,

cemepozcamusl, 0ocadmusl.

12. TToyemy aJist OTIJIOAOTBOPEHHS BOAOPOCISAM HYKHA BOJIa, 2 CEMEHHBIM

PACTEHHUSIM — HET?

13.CpaBHuTe BHIBI 0€CIIOIOTO PA3MHOKEHUS, 3aMIOJTHUB TAOIHITY

MuTtoTtnueckoe | Criopo- [TouxoBanue | BereratusHoe

JCIICHUC O6paBOBaHI/I€ PAa3SMHOKCHHUC

Opranusmsi,
CIOCOOHBIE K
TaHHOMY BUY

Pa3MHOXKEHUS

KomnnuecTBO

J0YEepHUX 0coOeit

Pa3mepsl nouepHnx
ocoben

OTHOCHUTCIBHO




MaTEepUHCKON 0coOun

14.Cdopmynupyiite OMOIOrHYECKOE 3HAUEHUE OECIIOI0r0 pa3MHOKEHHUS.

15.Kaxk uenoBek UCIOJIb3YET CIIOCOOHOCTh OPraHU3MOB K 0€CTOIOMY
Pa3MHOKEHUIO?

16.ITouemy OCHOBHasi Macca pacTeHHI HAYMHACT IJIOJJOHOCUTH B KOHIIE JIETa, a
BECHOM pa3MHOKaeTCsl BEreTaTUBHBIM CIIOCOOOM?

17.TTouemy ipH MOJOBOM PA3MHOKEHUHU MTOTOMKH TTOXO0KH HAa POAUTENEH, HO
HE SIBJISIFOTCS] KX KOTUSMU?

18.Ilouemy KynbTypHBIE paCTEHHUS KaK MIPABUIIO Pa3MHOXKAIOT OECIOIBIM

CIIOCOOOM, a HE ceMeHaMHu ?

CamocrosiTejibHasi o pa3aenay «Teopusi 3BOJIOIMH»

NuauBuayajbHOe pa3BUTHE OPraHU3MOB
KoHCIIEKTHI:

1. «HOCJ’IGI[CTBI/ISI BJIMAHUSA aJIKOT'OJIA, HUKOTHHA, HAPKOTHYCCKHNX BCIICCTB HA

pa3BUTHE YETOBEKAY,
2. « [locneacTBus BNUSHUS 3arpsI3HEHUS CPEABI HA 3J0POBbE UETIOBEKAY.
3aganus 1UIs 3aKperJieHus1 MaTepuasa

1. Onpenenute MpaBUIIbHYIO MOCIIEIOBATEIIBHOCTh CTAANN Pa3BUTHUS OKYHS.
JInunHKa — WKPUHKA — 3apO/JIbIII — MaJIeK — B3pociias peida
HNkpuHKa —3aposlill — JIUYWHKA — MaJIeK — B3pociiasi ppioa
3apoJIbIll — UKPUHKA — MaJIeK — JIMYMHKA — B3pociiasi pbioa

HkprHka — 3apoJiblill — MalieK — JIMYWHKa — B3pociias peida

2. Onpenenure NOCIEAOBATEIBHOCT CTaINH YMOPHOHATIBLHOTO Pa3BUTHSI.
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2. B uem OMooruyeckoe 3HaueHUEe MUTO3a U MEHO3A.
3.

OcHoBHBIE 3AaKOHOMEPHOCTHN SIBJICHUH HaCJI€eACTBCHHOCTH

1. YUto Takoe moHOTUOpHIHOE CKpemrBanue? [IpuBeauTe mpumMepsl.

2. Uto takoe romo3urora? Kakue u3 nepeuncieHHbIX OPraHU3MOB SIBISIOTCS
TOMHUHAHTHBIMHU romosuroramu: Aa, CC, s, PP, Bs, DD ?

3. aiite onpeeneHue MOHATUIM a/LIeNibHble 2eHbl, 2emepo3Ucoma, 2UOpUObL.
4. Kakue Turbl B3auMOJICHCTBUS aJUIENIbHBIX TEHOB BAM U3BECTHBI?
OxapakTepusyuTe ux, NPUBEAUTE TPUMEPHI.

5. Chopmynupyiite nepsbliii 3akoH Menaens. CocTaBbTe CXeMY CKPEIIUBaHMUs,
JIOKA3bIBAIOIIYIO MEPBBIM 3aKOH MeHaes.

6. Chopmynupyiite BTopoi 3akoH Menaens. CocTaBbTe CXeMy CKpelllBaHus,
JIOKa3bIBAIOIIYI0 BTOPOU 3aKOH MeHens.

7. Yto Takoe ¢eHoTur?

8. Uro Ttakoe renotun? Kak oH cBsizaH ¢ )EHOTUIIOM OpraHu3Ma?

9.B uem oTiimune AUTHOPUAHOTO CKPEIIUBAHUS OT MOHOTHUOPHUIHOTO?
10.Kako# 13 nepeurciIeHHbIX TEHOTUIIOB MPUHAJICKUT Aureteposurore: AaCc,
BBPp, AABDb, Aa, CcPp?

11.Chopmynupyiite TpeTuit 3akoH Menens.

12.CripaBejiuB U TpeTUi 3aK0H MeHiens B cliydae, Korja 00a HeallJIeIbHbIX

reHa pacrhoJIOKEHBI B OJHOM Mape XpomMocoM?

13.4Yto Takoe pemerka [lennera?
14.B yeM oTim4re AUTHOPUTHOTO CKPEIIMBAHUS OT MOHOTHOPUIHOTO?

15.Kakoii u3 nepeyrciIeHHbIX FTEHOTUIIOB PUHAJJIEKUT TUTETEPO3UTOTE:
AaCc, BBPp, AABb, Aa, CcPp?

16. Chopmynupyiite TpeTuii 3akoH MeHens.

17.CnpaBeuiuB Jiv TpeTH 3ak0H MeHens B cilydae, Korja 00a HeauleIbHbIX
reHa PacIoOKEHbI B OJTHOM Mape XpomMocom?

18.Yto0 Takoe pemerka [lennera?

19.Yto0 Takoe rpymnma CrerieHus ?

20.Yt1o0 Takoe CleIuIeHHOE Hacea0BaHue?



21.Bcernaa v reHbl, pacnoioKEHHbBIE B OJJHOM XpOMOCOME, HACIEAYIOTCS
coBmecTHO? [Touemy?

22.4YT10 Takoe KapuoTuI?

23.IlepeuncnuTe OCHOBHbBIE MOJIOKEHUSI XPOMOCOMHOM TEOPHUHU.

24.YeMm oTIIMYACTCS HE3aBUCUMOE HACIICIOBAHUE OT CIICTIEHHOTO?

25. CKOJIbKO T'pYIII CUEIJICHUS y YeJI0OBEKa, €CJIM B €ro reHotune 46
XpoMocoM?

26.4YTto0 Takoe ayToCOMBI?

27.Kakue npu3HaKkyi Ha3bIBAlOT CUEIJICHHBIMU C IOJIOM?

28.Kakoii mos y 4enoBeka Ha3bIBalOT TOMOraMeTHBIM? ['eTeporaMeTHbIM?

29.MoryT 11 CUEIJICHHBIE C MOJIOM MTPU3HAKH Mepe1aBaThCsl TOIBKO 10
MYKCKOU JIMHUK? A TOJIBKO MO KEHCKOM?

3agaum

1. ¥V kyp HOpMaIbHOE ONIEPEHUE JOMUHUPYET HA/I MIETKOBUCTHIM. OT ABYX

HOPMAJIbHBIX 10 ()EHOTHUITY FE€TEPO3UTOT MOTydeHO 98 1pimiaT. CKOJIbKO U3

HUX OXUJACTCS HOPMAJIbHBIX, CKOJIBKO IIETKOBUCTHIX ?

2. Ha 3Bepodepme Ob1TO MOTydIEHO TOTOMCTBO HOpOK: 148 Oenbrx, 154
yepHbIX U 304 KOXHHYPOBBIX (CBETJIAs C YEPHBIM KPECTOM Ha criuHe). ['en
YEpHON OKpAacKU — IOMUHAHTHBIN. Onpenenute GEeHOTUIIB U T€HOTHUIIbI
pOIUTENE U TUIT B3aUMOACHCTBUS OTBEYAOIINX 3a OKPACKy FE€HOB.

3. Ilpu ckpenmBaHuM YEpHBIX OBEI BCE MOTOMCTBO YEPHOE, a MpHU
CKpEIIMBAaHUU CEPBIX B MOTOMCTBE 3/4 oBell ¢ cepoil mepcThio u 1/4 ¢
yepHOi. KakoBbI reHOTHUIIBI BeeX nepeuncieHHbix popm (P u F1)?

4. YepHyr0 KOPOTKOMIEPCTHYIO KOLIKY CKPECTUIIN C CHAMCKUM

JJIMHHOIICPCTHBIM KOTOM. (O06a roMO3UTOTHBI I10 JJIMHC HICPCTH U OKPACKCE,

YEPHBINA IIBET U KOPOTKOIIEPCTHOCTh — JIOMUHAHTHBIC Mpu3Haku. Kakum
oyner F1? KakoBa BeposiTHOCTh MOsIBJICHUsI B F2  JJIMHHOIIEPCTHOTO
YEepHOro KOTE€HKa?

Pa3paboTka riuoccapust

Ha3Banue Tembl OCHOBHBIC TOHATHUS TCHETUKHU

Pe3yabTaTt 00y4yeHus mo OnuchIBaTh 3aKOHOMEPHOCTH HACJIECICTBEHHOCTH




TEME

U U3MCHYMBOCTH

OO01mue KOMIEeTEeHIIUH

OK 04

@opMyTHPOBKA 3aJaHUSA: COCTABBTE IJI0OCCAPUI C ONPENICTICHUSIMU IO TEME
”OCHOBHBIE MOHATHS T€HETUKA , UCTIONb3YSl MAaTEPHUAIIbI JICKIIUHN, YUeOHUKH,

CJIOBapH.
IIpumepHBIN NepeyeHb TEPMUHOB
AJbTEpHATUBHBIC IPU3HAKH
AJlNIeNTbHbIC TeHBI

HeajutenbHbie TEHBI

JIoMHHAHTHBIN NPU3HAK
PeneccuBHbIN pU3HAK
['OMO3HUTOTHBIN OpraHu3M
['eTepOo3UroTHBIN OpPraHu3M
['enotun

deHoTun

JluruOpuIHOE CKpeIIUBaHUE
Yucrasa muHus

['ubpun

HacnencrtBeHHOCTD

N3MeHunBOCTh
3aKOHOMEPHOCTH U3MEHYUBOCTH

HOJIFOTOBK& BBICTyrIJIeHI/Iﬁ Ha TCMY

ICPCIICKTUBLI PA3BUTHA.

IJBOJIIOIUOHHOE YUeHH e

«bunoTrexHonorus,

€€ HJOCTHMIXCHHUA U

BrinosiHeHne nomamHuX 3aJaHuil 1o teme 4.1., moAroToBKa K NPAKTUYECKUM

3aHATUAM.



Hoxnaner  «OBomounonHoe yuenue JK.b. Jlamapka», «CoBpeMeHHbIE

MMpCACTAaBJICHUSA O BI/II[OO6pa3OBaHI/II/I)).

HcrTopusi pasBuTus ;KU3HM Ha 3emJie
3anonaHeHue Tabauubl «DTanbl Pa3BUTHS )KU3HU HA 3eMJIE»

[ToaroroBka K TUCKyCcCUU

CamMocTosATeJLHAS MO pa3aeay 4. JK0JOrus

DKOCUCTEMBI

3aganus I CAMOCTOSATEIbHOM MOATOTOBKH:
1. Kakoe BO3/1€iicTBIE MOKHO Ha3BaTh AHTPOIIOTEHHBIM?
2. Yro Takoe 3kocucrema?
3. UeM OTIMYAKOTCS arPO3KOCUCTEMBI OT €CTECTBEHHBIX 3KOCUCTEM?
4. IIpuBenuTe MpUMeEpPHI ECTECTBEHHBIX YKOCUCTEM.
Pacuer cpoka ncuepnaHus IpUPOAHBIX PECYPCOB

BBenenue B npodjemy: Pa3BuTne 4enoBeuecKoro oOIIECTBA HEBO3MOXKHO
0e3 B3auMOJCUCTBUS C MNpUpoaoi. J[0 HEKOTOPOro BpPEMEHH OTpHUIlATEIbHBIC
MOCTIEJICTBUSA XO3SWCTBEHHON W WHOM JEATEIbHOCTH YEJIOBEKAa KOMIICHCUPOBAIU
CIIOCOOHOCTBIO TPHUPOAHBIX CUCTEM K caMoOBOccTaHOBiIeHHIO. Ho k cepeaune
JIBA/ILIATOTO CTOJIETHS CUTYyalMsl N3MEHWIIACh: OKPYJKaroUas IpUpOJIHas Cpeaa yxke
HE B COCTOSIHUM KOMIIEHCUPOBATH ITOJIHOCTBIO IMOCIJEACTBHUS BO3JIECUCTBUS POCTa
YUCJIEHHOCTHU JIIOJAEH M paclIMpeHusi MPOU3BOJCTBA. 3arpsA3HEHbl BOJAA, BO3AYX,
pacTeHusl, BBINAJAIOT KHUCIOTHBIE JOXKJHW, 3pO3Us BBIBOJAWT IIOYBBI W
CEILCKOXO3SIMICTBEHHOTO 000pOTa, MOJIAPHBIE JIbJAbl TAalOT U3-32 MOTEIUICHUS
KJINMAaTa, MWCYE€3al0T MHOTME BHJbl JKMUBOTHBIX MW PACTCHUW, HACEJIECHUE
npuoOpeTaeT XpoHHUYECKHe 3a0osieBaHUs, pacTéT cMepTHOCTh. CylIlecTBYIOLIUE
ceiiuac MHTEHCHUBHOCTH AHTPOIOI€HHOTO BO3JICMCTBUSI BEAET HaIllly IUIAHETY K
VCTOLIEHUIO U IETpaJallvu.

3apanue: OLEHUTE CPOK MCUEPIIAHUS IPUPOJAHOTO pecypca, €CIIM U3BECTEH
YpOBEHb JI00BIYM pecypca B TEKyIleM TIOJy, a IOTpeOJeHUe pPecypcoB B
nocieayrolmue roAsl OyaeT Bo3pacTaTh € 3aJlaHHOM CKOpPOCTBIO MpUpOCTa
exxerogHoro norpednenus. Kakoi mpupoaHblil pecypc UMEeT caMblil JOJITHUI CPOK
MCUYEPIIAEMOCTH U KaKOW — HAUMEHBIITNIN ?



Nudopmanusi, HeodOXoauMas I pelIeHUs:

Tabnuma 5
JlaHHBIE U1 pacyeTa CpoKa UCUEPIIAHUSA PECYPCOB
Pecypc 3amac pecypca Q, Jlob6pr4a pecypca d, IIpupoct 06beMa
MJIPJI.T MJIPIT T /TON OTpeOIeHNS pecypca
TP, % B Tox
KameHnHslit yroib 6800 3,9 2
[Ipupoausiii ra3 280 1,7 15
Hedrs 250 3,5 2
XKeneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
Huax 0,24 0,006 1,3
CBuHen 0,15 0,004 2,2
AJFOMUHAN 12 0,016 1,6
Ypan 300 0,2 2

Jlyst pacdera BOCTIONB30BATHCS (DOPMYJION CyMMBI WICHOB Psi/la TEOMETPUUECKON
MIPOrpeccuu

0 - ([1—?—;}:_3[—1)-;;

100 (1)

rne Q — 3amac pecypcoB, q — romoBas no0bi4a pecypca, TP — mpupoct
noTpeOIeHus pecypcea, t — 9uciio JieT.

JlorapudmupoBanue BoipaxkeHus Juist Q naer cienyromryto Gopmyiy Ui pacuera



CpOKa HcYepnaHus pecypca

. QTP
in| 2500 |71
.'i-1.||l+%|

100 J

IloaroroBka kKoHcmekTOoB Mmoo TeMe: «Oco00 oOXpaHsIeMbIE IIPUPOJIHBIC

Tepputropun Poccumy.
buocgepa

KoHcnekT: «OnacHOCTh TI00AbHBIX HApYIIEHHH B Onocepey; « IKOIornuecKkue

KPpU3UCHI U SKOJIOTHUYICCKUC KaTaCTpO(bBI. HpG,Z[OTBpaHIGHI/IC HNX BO3HHMKHOBCHUA).

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

1. Mycopocxkuranue: coco0bl CKHTaHUSI 1 OCHOBHBIC TUIIBI TOTIOYHBIX YCTPOMCTB
2. MycopornepepaOaThIBaIOILIME 3aBO/Ibl, HCIOIb3YIOLINE TEXHOIOTHUI0 ONOTEPMHUYECKOTO
KOMITOCTUPOBAHUA

. Tepmuueckast 06paboTka oTxon0B. XKuakoda3sHoe OKUCICHNE

. Tepmudeckast 00paboTka 0TXO0B. [ 'eTeporeHHbIi KaTaan3

. Tepmudeckast 00paboTka 0TX00B. ["a3udukamnms 0oTxo/10B

. Tepmuueckas 06paboTka 0Tx00B. [11a3mMeHHbII MeTOT
. YTunu3anus 0TX0/I0B JIEPEBIHHON Taphl

9. YTunmuzauust 0OTX0J1I0B JPEBECUHBI

10. YTunu3zamus MakyiaTypbl

3
4
5
6. Tepmudeckas 00padoTka oTxoA0B. [Iuponu3 oTx010B
7
8

11. YTunuszanus 30J01UIaKOBBIX OTXO/I0B

12. Bropuunast nepepaboTKa ¥ yTHIU3AIM MOJIMMEPHBIX MaTepuanos 2. [lepepaboTka
0TpabOTaHHBIX Macel

13. Tlepepa®oTka OTXOJJOB PE3UHOBOM MPOMBIIIIIEHHOCTH

14. YTunuzauusi 0OTX0J10B IBETHON METAJLTypPrUH

15. Yrunuzanuusi oTX00B YEPHOU METaTypruu

16. OTX0/1bI MEIUIIMHCKUX YUPEXKICHUN

17. OTX011bI CEMBCKOXO3MCTBEHHOTO MPOU3BOICTBA U IPOOJIEMBI X YTUIH3AIUN
18. YTunuzanus oTxo10B HedTenepepadaThIBatONICH MPOMBIILIEHHOCTH

19. YTunuzanus oTX0/10B XUMHUYECKOH MPOMBIIIJIEHHOCTH

20. Ytunu3zauus 0TX0/I0B TOPHOA0OBIBAIOIINX MPEANPUATUI

21. TexHoJI0THs U3BJICUYECHHUS METAILIOIOMA U3 OTXOI0B

22. TexHONOTUU KOMIIOCTUPOBAHHUS OTXOI0B

23. IlepepaboTKa TBEpAbIX OTXOOB CTEKOJIbHBIX H KEPAMUYECKUX MTPOU3BOJICTB
24. TlepepaboTka ucmnonbp3oBaHHBIX [I9T-0yThUTOK

25. TexHONOTHS ¥ MPOU3BOCTBO APEBECHBIX TOIUITMBHBIX TPaHyJ U OPUKETOB

26. 3ammTa OKpy>Karomiei cpesibl OT OTXOJ0B PAKETHO-KOCMHYECKON TEXHUKHI

27. 3amuTa OKpy>Karomieil cpeibl OT OTXOA0B aBTOTPAHCIIOPTA



BimsiHue conMaJbHO-IK0JI0THYeCKUX (aKTOPOB Ha 310POBbe YeJ0BeKa
IHoaroToBUTH MO BHIOOPHI JOKIAbI 110 TEMAM:

1. ®opMupoBaHKE U PA3BUTHE KOJIOTMH YETIOBEKA.
2. OCHOBHBIE MOHATUS U METOJIBI UCCIICIOBAHUSI.
3. 3aKOHBI SKOJIOTHUH.
4. AKCHOMBI 3KOJIOTHH Y€JIOBEKA.
5. AHTPONO3KOCHUCTEMA, CTPYKTYPHbIE KOMIIOHEHTHI U UX B3aUMOCBSI3b.
6. [lemorpaduueckue moxkazaTesnu.
7. O011eCTBEHHOE U UHAUBHIYAIbHOE 37I0POBbE.
8. O0Opa3 *KHU3HU U KAa4eCTBO JKU3HHU HACETICHHUS.
9. DKoJ0rNYECcKre KPU3HCHI.
10.AHTpONO3KONIOrHYECKHE ITPOOIIEMBI COBPEMEHHOM IMOXH.
11.Biausinne cenbCKOXO3SICTBEHHOM AEATEIbHOCTA HA MPUPOJTY U YEIIOBEKA.
12.AKtyasibHbIe IPOOIEMbI COBPEMEHHBIX TOPOIOB.
13.Pe3epBrl ajantaluu U 310pOBbE HACEIICHHUS.
14.9x010THs KUINIIA.
15.9konoruveckas KyJapTypa JUYHOCTH.
16.HopMmupoBaHue kauecTBa OKPYKaroIlen Cpebl.
17.CtanoBienue Hoochepbl U NEPCHEKTHBBI YEI0BEYECTBA.
18.®u3nyeckoe 1 XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.
19.9xonornueckas sxcneptusa. [Iporpamma OBOC.
20.2konorudeckue kKatacTpodsl U CTUXUITHBIE OE/ICTBUSI.

21.01eHKa U U3MEPEHUE IKOJIOTUYECKOTO PUCKA.

CamocTosiTeIbHAs padoTa mo pasaeay «buoJiorus B JKu3HN

BuoTexHo10rus Kak HayKa U MPOU3BOACTBO.
Co3naHue npe3eHTAIMIA:

OcCHOBHBIC HAMPABIICHUS COBPEMEHHON OMOTEXHOIOTUHA. METOIbI
onorexHoJioruu. OOBEKTHI OMOTEXHOJIOTUH. DTHKA OMOTEXHOJIOTUYECKUX U

ICHCTUYCCKUX 3KCIICPUMCHTOB.

Keiicol Ha aHanM3 HHGOPMAIMHN O HAYYHBIX JIOCTHKEHUSIX B 001aCTH

IFCHCTUYCCKHUX TCXHOHOFHﬁ, KJIETOYHOM HHXCHCPUHU, IMTUIICBbBIX OMOTEXHOJIOTHIA.



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 . HaCHCHCTBCHHOCTL, €C¢  MarcpuajbHbIC  OCHOBBI. FH6pH,I[0HOFH‘IeCKHﬁ MCTOJA  HU3YUCHU
HaCJICACTBCHHOCTH.

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

12 .3aKOH HE3aBHUCHMOTO HacCJICAOBaHUA TIPHU3HAKOB. HpI/I‘-H/IHBI paciCIyiCHUuA TPU3HAKOB Yy
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 pPaCTCHUN U >KUBOTHBIX: THOPUIM3AIMS U UCKYCCTBEHHBIH OTOOP.
I'eteposuc, nonumionusi, MyTareHes3, UX UCIONb30BAaHUE B CEIECKIUU.

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

17.Pa3H006pa3He COPTOB PAacTEHUI U MOPO/| )KUBOTHBIX — PE3YJIbTAT CEICKIMOHHOW PabOTHl YUYCHBIX.
3akoH H.M. BaBuioBa 0 roMOJIOTHYECKHX PsIIax B HACIEICTBEHHON N3MEHYUBOCTH.

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'ILCTB& MOPOUCXOKACHUA YCIIOBCKA OT MJICKOIMUTAOMIUX KUBOTHBIX.

20 I[BI/I)KYHII/IC CHUJIBI 3BOJIIOIIUH, UX POJIb B O6p330BaHI/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 HCTOYHHUK SHEPruu, O6eCHC‘IHBa}OIL[I/II>'I KpyroBopoT

BEILIECTB.

24.Buocdepa, ee rpanubl. [Ipuunnbl 6eJHOCTH KHU3HE B MOPCKHX IyOUHAX, B TUTOC(hEpE, B BEPXHHX

CIIOSIX aTMOC(EepHI.

3. OPTAHM3AIIMSA KOHTPOJISI CAMOCTOSATEJBHONU PABOThHI

CTYAEHTOB

Pe3yabTaThl cCaMOCTOATEILHOM PAadOTHI
OI1IeHKY 3a BBITIOJIHEHUE 33JJaHU  MOTYT BBICTaBIATHCS IO MATHOAIBHOM
cucteMe Wid B (QopMe 3aueTa W YYUTHIBATHCA KaK IOKa3aTen TEKyIlei

yCIEBAEMOCTH O0YYAIOIINXCH.

KauyecTBeHHasi OlleHKa HMHAUBHIAYAJbHBIX
00pa30BaTeJbHbIX T0CTHKEHU

0aJ1J1 (o1eHKA) BepOaIbHbBII aHAJIOT

Kpurepun onenku pesyiabrara

OTJIMYHO

[IpencraBneHHble pabOThl BBICOKOI'O KayecTBa,
YPOBCHb  BBINIOJHEHHS  OTBEYAaET  BCEM
TpeOOBaHUAM, TEOPETHYECKOE  COAEp KaHue
Kypca OCBOEHO TOJHOCThIO, 0e3 mpoOesos,
HE00XO0/IMMbIE MPAKTUYECKUE HABBIKU paboTHI ¢
OCBOCHHBIM  MaTepHaioM  CHOPMHPOBAHBL,
BBINOJIHEHBI BCE peyCMOTPEHHBIE
porpamMMoi 00y4deHusl 3aJaHusl.

XOPOIIIO

YpoBeHb BBHIMONHEHHUS PabOTHI OTBEYAET BCEM
TpeOOBAaHUSAM, TEOPETHYECKOE  COAEpIKaHuE
Kypca OCBOGHO IIOJIHOCTBIO 0e3 MpoOeloB,
HCKOTOPBIC MNPAKTHYCCKHWEC HAaBBIKH pa6OTI)I C
OCBOGHHBIM  MarepuaioM  chopMHpOBaHBI
HEI0CTaTOYHO, BCE IPeTyCMOTPEHHBIC
nporpaMMoii oOydeHHs 3aJaHUs BBIOJHEHHI,
HEKOTOPBIC nu3 BBITTIOJTHCHHBIX SaJIaHPIfI,
BO3MOXKHO, COJIEPKAT OIMIHOKH.

YAOBJICTBOPUTCIIbHO

VYpoBEHb BBIMOIHEHUS pabOTHl OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHMIA,
TEOPETUYECKOE COJEPKaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOENbI HE HOCAT
CYILLIECTBEHHOI'O XapakTepa, HeoOXOIuMble
NPAaKTUYECKHE HAaBBIKU pabOTBHl ¢ OCBOCHHBIM
MaTepHUajJoM B OCHOBHOM C(HOPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi
oOydeHHusi 3aJaHUN BBIMOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBIIOJIHEHBI C OUTHOKaMHU.

HE
YAOBJIETBOPUTEIBHO

Teopetnueckoe conepxkaHue Kypca OCBOEHO
4aCTUYHO, HEOOXOJUMbIE TPAKTUUECKHE
HaBBIKHM pabOThI HE Cc(HOPMUPOBaAHBHI,
OOJIBIIMHCTBO MPETYyCMOTPEHHBIX MPOTPAMMOMA
o0y4yeHMsl 33JaHUN HE BBIIOJIHEHO.




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

NPHU peajn3anum 001eo0pa3oBaTe/JIbHON YUeOHOM NN CIIUIIMHBI:

OcCHOBHBIC HCTOYHUKH

1. buonorus: 10 knacc: 6a30Bbiif ypoBeHb : yueOHuk / B. B. Tlaceunuk, A.
A. Kamenckuii, A. M. Py6uos [u ap.] ; nox penakuueit B. B. [Taceunuka.
— 5-e u3a. — Mockaa : [Ipocsenienue, 2023. — 224 ¢. — ISBN 978-5-
09-103624-4. — TeKCT : 2JICKTPOHHBIN // DIEKTPOHHBIN pecypc
dpoBoii o6pazoBarenbHoit cpenbl CIIO PROFo6pa3zoBanue : [caiT].
— URL.: https://profspo.ru/books/132463

2. buonorus: 11 xnacc: 6a30BbIif ypoBeHs : yueonuk / M. H. Tlonomapéna,
O. A. Kopnunosa, T. E. Jlomnnuna, I1. B. MxkeBckul ; moa pegakuuen
W. H. Tlonomapéroii. — 10-e u31. — Mocksa : [IpocBemenue, 2022. —
256 ¢. — ISBN 978-5-09-101677-2. — TeKcT : 2JIEKTPOHHBIH //
DneKkTpoHHbIN pecypc nudpoBoit oopazoaTeabHol cpeanl CI1O
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132214

I[OHOJIHI/ITGJ]LHLIC HCTOYHHKH

1. buonoruss : y4eOHHK M MNPAKTHUKyM I CPEAHEro NpodhecCHOHaIbHOTO
obOpazoBanus / B. H. Speirun [u ap.] ; mox pexakuuent B. H. Apsiruna. — 2-

e m3a. — MockBa : WMsparensctBo IOpaiir, 2023. — 378 c¢c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct
: anexTponnbiid // ObOpaszoBarensHas miatdhopma FOpait [caiit]. — URL:

https://urait.ru/bcode/511618
2. Epemuenxko, O. 3. buonorus: yuenue o 6uocepe : yueOHOE mocodue st

cpennero npodeccuoHanbHOro o6pazoanus / O. 3. Epemuenko. — 3-e
u3l., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. — 236 c.
— (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-10183-6. —
Teker : anextponHblit // ObpazoBarenbHas minatdopma FOpaitT [calt]. —
URL.: https://urait.ru/bcode/516507

3. O6yxoB, /I. K. buonorusi: kieTku W TKaHU : ydeOHOE TOCOOHWE s
cpeadero mnpodeccuonansHoro oodpaszoanus / J[. K. O6yxos, B. H.

KupunenkoBa. — 3-e m3a., mepepad. u mon. — Mocksa : M3marenscTBo
FOpaiit, 2023. — 358 ¢. — (ITpodeccuonansuoe obpazoanue). — ISBN
978-5-534-07499-4. — Tekcr : oanexkrpoHHbli //  OOpaszoBaTenbHas

wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/516336
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