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Pabouas nporpamma yde6HOro nipeamera OYII 11 «buoJiorus» pa3padoTana Ha OCHOBE:

1.®enepanbHOrO TroCyIapcTBEHHOTO O00pa30BaTEIbHOTO CTaHAApPTa CpelHero MpohecCHOHAIBLHOTO
obOpazoBanust 1o npodeccun (naee — GI'OC CIIO) 23.01.17 Mactep 1mo peMOHTY U OOCIYKUBAHHUIO
apromoOuieii (Ilpukaz3 MunucrepcrBo mnpocsemeHust Poccuiickoit @enepaunu ot 24.05.2022 r. Ne365).
3apeructpupoBano B Muntocte Poccuu 24.06.2022 r Ne 6984.

2. Tlpumepnoii pabodeit mporpamme o0MICOOpa3OBATEIHLHON JUCIUTUTIHBI «buonorus» s
npodeccnoHaNbHBIX 00pa30BaTENbHBIX OpraHu3aluii  0a30BbI ypoBeHb pekoMmeHaoBaHo it Bcex YITIC
23.00.00 Omobpeno Ha 3acemanuu [lemarormueckoro coera ®I'BOY IO MPIIO mporokomom Ne6/2025 ot
«18» ampens 2025 rona.

3. IIpuxa3za Munnpocsemmenusi Poccun ot 03.07.2024 N 464 «O BHeceHMu M3MEHEHH B (erepanbHbie
roCyJapCcTBeHHble ~ OOpa3oBaTelibHble  CTAHIApThl  CpPEAHEro  Mpo(ecCHOHANTbHOTO  00pa30BaHU»
(3apeructpuponan B Muntocte Poccun 09.08.2024 N 79088);

4. ®enepanabHOro rocyJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHIapTa CPEHEro ooiiero oopazoBanus (Janee
— ®IroC CO0);

5. IIporpammel Boctiutanuss ['BIIOY PO «AKKATT»

Opranmzanus-paspadoTuuK:  TOCYJapcTBEHHOe  OrokeTHoe  mpodeccuoHanbHOe — 00pa3oBaTenbHOE
yupexaenue PoctoBckoit o0macTu «A30BCKHUI Ka3aunii KaJIETCKUN arpapHO-TEXHOJIOTHYECKUN TEXHUKYM»

Paspaborumk: Maiiopos Eprennii ['ennansesuy, I BIIOY PO «AKKATT»

CornacoBano: cccecccllocraBaeBa Enena Banenrunosua, meroauct I'BITOY PO « AKKATT»
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMABI
YYEBHOT' O NIPEJIMETA «BHOJIOI' US>

1. Mecrto yueOHOTro npeaMeTra B CTpyKType oOpa3oBarenbHoi mporpamMmbl CITO

VY4eOHblii npeaMer «buonorus» ABIACTCS o0s13aTeNnbHON Y4acTbIO
00111e00pa3oBaTeIbHOrO IHUKJIa 00pa3oBaTebHONM Tporpammbl B cooTBeTcTBUH ¢ PI'OC CIIO
o npodeccun 23.01.17 Macrtep 1Mo peMOHTY U OOCITY)KHBaHHIO aBTOMOOMIIEH

1.1. Henu u nu1aHupyemble pe3yabTaThl 0CBOEHUSI Y4eOHOI0 NpeMeTa:

1.1.1. Ilean yyeOHOrO Mpeamera

Copepxanue nporpammsl yueOHoro npeamera «buosaorusy HarpaBieHO Ha JOCTHKEHHE
pe3yiabTaTOB €€ u3ydeHuss B cooTBercTBUM ¢ TpeboBanmsimu PI'OC COO ¢ yuerom
npodeccuonasibHor HampasieHHoctu PI'OC CIIO.

Lenp wu3yueHuss yueOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JarIUMHUCS 3HAHUSAMU O CTPYKTYPHO- (PYHKIMOHAJIBHOM OpraHu3alluyd KHUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHre YMEHUHN HUCIONIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX IEHCTBUH B
OTHOIIEHNH OOBEKTOB )KMBOH MPHUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIEeM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3aau:

e OCBOCHHME OOYYaIOIIUMUCS CHUCTEMbl 3HAHUU O OWOJIOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, [paBuUiax, CIyKalluX OCHOBOM  JJis
dbopMupoBaHUS ~ TPEACTABIEHUH O  €CTECTBEHHO-HAy4YHOH  KapTHHE  MHpa,
0 METOJaX HAyYHOTO TO3HAHHs, CTPOSHHH, MHOT000pa3uu M OCOOEHHOCTSIX JKHBBIX
CHUCTEM Pa3HOI0 YPOBHS OpraHU3allMM, BBIJAIOIIUXCSA OTKPBITUSX U COBPEMEHHBIX
HCCIIEAOBAHUAX B OMOJIOTHY,

e (opMmupoBaHue y o0yyaromuxcs MO3HABATEIbHBIX, MHTEJUIEKTYJIbHBIX
U TBOPYECKHX CIOCOOHOCTEH B MpOLECCe aHaiM3a JaHHBIX O NYTAX pa3BUTHUS
B OMOJIOTHH HAYYHBIX B3TJIAIO0B, UACH U MOAXOA0B K M3yUYEHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHU3aIy;

e CTaHOBJIEHHME Yy OOydarommxcsi oOmell KyJabTypbl, (PYHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUHN OOBACHATH U OLIEHUBATB SIBJICHUS OKPY>KAIOIIEr0 MUPa XKUBOUM IPUPOIbI
HA OCHOBaHHWH 3HAHHH U OTBITA, MOJYYCHHBIX MTPH U3YYEHUH OUOJIOTHH;

e (QopmupoBaHue y 0Oy4YalOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKHX
3HAHUU B IPAKTUUYECKOMN AESATEIBHOCTH YEIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTH;

e BOCNHUTaHHE YOSKIEHHOCTH B BOBMOKHOCTH ITO3HAHMSI YETIOBEKOM >KHUBOMH

MPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COOMIOEHUS ITHYECKUX HOPM IpHU
POBEIEHUH OMOJOTMUYECKUX UCCIIeI0OBaHUM;

e OCO3HAHME IIEHHOCTH OMOJOTMYECKHX 3HAHWM JJIS MOBBIIEHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

e TIpUMEHEHHE NPUOOPETEHHBIX 3HAHMM W yMEHMH B TIOBCEAHEBHOW IKHU3HU
JUIsL OLIEHKH TIOCJIECTBUI CBOEH EATEIBHOCTH IO OTHOLIEHUIO K OKPY’KaIoILIEH Cpele,
COOCTBEHHOMY  37I0pOBBIO, OOOCHOBaHME M COOJIOJEHHE Mep MNPOPUIAKTHKI
3a00J1eBaHH.

1.1.2. Ilmanupyembie pe3yJbTaThl 0CBOEHHUS Y4eOHOI0 MpeMeTa B COOTBETCTBHH C
®I'OC CIIO u Ha ocHoBe PI'OC COO

O6mme xomnereniuu (manee — OK) u npodeccrnonansupie kommnerennuu (nanee — 1K)
dIrocC CIIO B COOTHECEHHUU C JINYHOCTHBIMH, MeTarpeAMETHbIMU
W TpeIMETHBIMH  pe3yibraramMu  oOydeHuss OazoBoro ypoBHs (maee —  IIPO)
®I'OC COO npencrapiieHbl B Ta0IHLIE:



1.2. Ilnanupyemble pe3yiabTaTbl 0CBOeHUs1 y4eOHOTro npeaMera B coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBe

oIoC COO
Kon n IInanupyemble pe3yabTaThl 0CBOEHUS Y1eOHOI0 MpeIMeTa

HANMEHOBaHUe

¢opmupyembix O6mue JucuunimHapHeie

KOMIIeTeHI Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yNbTaThl JOJDKHBI oTpaxkarh B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAHMI O MeCTE€ W POJM OUOIIOTHUU
CIOCOOBI  pelIeHHs | TPYAOBOTO BOCTIUTAHUS: B CHUCTEME HAy4yHOrO0 3HaHUA; (PYHKIHOHAIBHOM I'PaMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HAaHUE IIEHHOCTH MAacTEepCTBa, | YETOBEKA JJISl PEeUICHUS KU3HEHHBIX MPOOIIEM.
npodeccHoHaIbHON | TpyHmoooue; [1P6 2. ChopmMHupOBaHHOCTh YMEHHUSI PACKPBHIBATh COAEpPIKAHUE
JEeSITeIbHOCTH - TOTOBHOCTh K AKTHBHOH AESITETbHOCTH TEXHOJOTMYECKOH | OCHOBOMOJAraromMX OHOJOTHYECKUX TEPMHUHOB U TOHSATHIA:
IPUMEHUTEIBHO u COLIMaIbHON HaIpaBJIEHHOCTH, CIIOCOOHOCTH | KH3Hb, KJIETKA, TKaHb, OPraH, OPraHMW3M, BHJ, MOITYJIALUS,
K Pa3IMYHBIM | WHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIILHO BBIOJHATD | 3KOCUCTEMA, OMoleH03, Orocdepa; MeTaboan3M (0OMEH BELIECTB
KOHTEKCTaM TaKyIO JeSITeIbHOCTD; W TpeBpalleHHe BSHEpruH), TroMmeocTa3d  (camMOperysisius),

- UWHTEpeC K pa3MuuHbiM cdepaM npodeccHoHaTHHON
JIESITEIIbHOCTH.

MertanpeaMeTHbI€ pe3yJIbTaThl TOJKHBI OTPAKaTh:
OgBnasieHne YHUBEPCATHHBIMH Y4€OHBIMU ITO3HABATEILHBIMU
JIEHCTBUSIMU:

a) 6a30BbIE JIOTUUECKHE JICHCTBUS:

- CaMOCTOSATENLHO (HOPMYITUPOBATh W  AKTyaIM3HPOBAThH
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKAIU U 0000IICHMS;

- OTIPEICIIATH IEJH ICSITEIbHOCTH, 3a/1aBaTh ITapaMeTPhI

Y KPUTEPUU UX JTOCTHIKEHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH Y IPOTHUBOPEUHS

B pacCCMaTPUBAEMBIX SIBICHUSX;

O6uocuHTe3 OesKa, CTPYKTYpHAs OpraHU3alUsl KUBBIX CHUCTEM,
JMCKPETHOCTD, CaMOpETYJIALHS, CaMOBOCIIPOU3BE/ICHUE
(penpoayKius), HAaCJIEICTBEHHOCTD, WU3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBASI OPraHU3aLIUS.
I1P6 3. CpopMupoOBaHHOCTh YMEHHUSI PACKpbIBATh COJIEpIKaHHE

OCHOBOTIOJIATAIOMINX ~ OMOJIOTMYECKUX  TEOpUA W THUIOTE3:
KJIETOYHOM, XpPOMOCOMHOM, MYTAallMOHHOW,  3BOJIIOLMOHHOW,
MPOUCXOXKACHUSA )KU3HU U YEJIOBEKA.

I1P6 4. CdhopMupoBaHHOCTD YMEHUs pacKpbIBaTh

OCHOBOIIOJIATAlOIINEe OMOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Menpnens, T. Moprana, H.M. BaBunoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K KUBBIM
CHUCTEMaM.

ITIPG 5. IlpuoOpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4HOT'0 MO3HAHHUS, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOJIIOIEHUS




- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3yJIbTATOB
MOCJICICTBHH JESITeITLHOCTH;
0) 6a30BbIE HCCIE0BATEIBCKUE JCHCTBUS:

- BJIaJICTh HABBIKAMHU Y4eOHO-UCCIIC0BATEIbCKOM

U TPOCKTHOW JIEATETHHOCTH, HABBIKAMU  Pa3peIICHHS
pooJIeM;

- BBISIBIISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H

U aKTyaJIU3upOBaTh 3a7a4y, BBIIBUTATh TUIIOTE3Y

€¢ pCILICHHS, HAaXOJUTh apryMEHTBl JUIS J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
penieHus;

- QHAIM3WPOBATh IIOJIYYCHHBIC B XOJC PCIICHUS 3aJ1adu
pe3yabTaThl, KPUTHYECKH OICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IJIaH PEICHHS POOJIEMBI C YUETOM aHaIH3a
UMEIONIUXCS MAaTEPUATBHBIX M HEMAaTEPHAIILHBIX PECYyPCOB;

-- YMETh IEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO

Y TIPAaKTUYECKYIO 00JIACTH JKU3HECITEITBHOCTH;

- yMeTh UHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEAMETHBIX
o0nacreii;

- BBIIBUTaTb HOBBIC WJIEH,
MOJIXOJTBI U PEIICHUS

JCATCIIbHOCTh, OLCHUBATH
aeisiM, OLNCHUBATH  PUCKU

npeparatb  OpUuriHaJIbHBIC

U OINUCAaHMS KUBBIX CHCTEM, IPOILIECCOB U SIBJICHUI; OpraHu3aluu
U TPOBEICHHUS OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBIKEHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEIIMYMHAMM, 00BSICHEHUS HOJYYECHHBIX pe3ysbTaToB
U (QOpMYyIUPOBAaHUS BBIBOJIOB C HCIOJb30BAHUEM HaYYHBIX
MIOHATUN, TEOPUN U 3aKOHOB.

I[IP6 6. ChopmMupoBaHHOCTh yMEHHUS BBIICIATH CYIIECTBEHHBIC
NPU3HAKH ~ BHPYCOB, KIETOK MPOKAPHOT M  JYKApHOT;
OJTHOKJICTOYHBIX U  MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OHOreoLEeHO30B U 3KOCUCTEM; OCOOEHHOCTH IPOIECCOB OOMEHa
BEIIECTB U TMPEBpAIlCHHs SHEPruu B KJEeTke, (HOTOCHHTE3a,
TUTACTHYECKOTO ¥ DHEPTETHUECKOT0 OOMEHa, XeMOCHHTE3a, MUTO34,
Meiio3a,  OMJIOJOTBOPEHHS,  Pa3BUTHS U Pa3MHOXKEHUS,
WHIMBUAYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOreHesa), 0OphObI 3a
CYIIIECTBOBaHHE, €CTECTBEHHOIO OTOOpa, BHUI000pa30BaHUA,
NPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOWTaHWs, BIIMSHUS
KOMIIOHEHTOB 9KOCHUCTEM, aHTPOIOTE€HHBIX W3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYTOBOpPOTa BEILIECTB U NMPEBpAILlEHNE SHEPTHH B Ouocdepe.

I1P6 7. CdhopMHpPOBaHHOCTb YMEHHUS HPUMEHSTH IOJyuYeHHbIE
3HaHUA U1 OOBSCHEHHUS] OMOJOTUYECKUX MPOLECCOB U SIBICHUH,
JUTSL IPUHSATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C LIeTIbI0 0OecriedeHtst 0€30MacHOCTU CBOETO 370POBbsSI U 3/10POBbS
OKpY’KaIOIIMX JIIOAEH, COONIONEHUs 3/10pOBOrO 00pasa >KU3HH,
HOPM I'paMOTHOTO MOBEACHUS B OKPYKAIOIIEH MPUPOIHOMN CPEJe;
MOHMMaHHE  HEOOXOJAWMOCTH  HCIIOJIb30BAaHHUsS  JOCTHIKEHUH
COBPEMEHHOM OHOJOrMM M OMOTEXHOJOTUH ISl PallMOHAIbHOIO
MIPUPO/IOTIONIE30BAHUSL.

I[IP6 8. CdopmupoBaHHOCTH YMEHHS pemiaTh OMOJOTHUYECKHE
3aJ]auu, COCTABIIATh FTEHOTHUITMYECKHE CXEMBI CKPEILIUBAHMS

JUIE pasHBIX THIIOB HACJIEIOBAHWS TPHU3HAKOB Y OPIraHWU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPrUH B IKOCHCTEMax
(menm mUTaHWs, MTUIIEBHIC CETH).




I[MP6 9. CdopMupoBaHHOCTH YMEHHA KPUTHYECKH OICHUBATH
uHbOpMalMI0 OUOJIOTUYECKOTO  COJAEP)KAHMSI, BKIIIOYAIOILYIO
[ICEBJJOHAYYHbIE 3HAHMUS U3 PA3JIMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoM  MHGOpMalUU, HAay4YHO-TIOMYJIAPHBIE MaTepualbl);
HUHTEPIPETUPOBATH ATUYECKHE ACIIEKTBI COBPEMEHHBIX
UCCIIEJIOBaHUM B OWOJNIOrMM, MEIUIMHE, OUOTEXHOJOTHUH;
paccMaTpuBaTh  IJ00ATbHBIE  JKOJIOTMYECKHE  MPOOJIEMbI
COBpEMEHHOCTH, (OpMHUpPOBATH IO OTHONICHHID K HHUM
COOCTBEHHYIO TTO3UIIHUIO.

I[TP6 10. CdopMupoBaHHOCTh YMEHUU CO37aBaTh COOCTBEHHBIE
INUCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE OMOJIOIMYECKOMN
uHbOpMallMl U3  HECKOJIBKUX  HCTOYHUKOB,  T'PAMOTHO
MCIIOJIb30BaTh MOHITHHHBIN anmapar OHMOJIOTHH

OK 02.
Ucnonw3zoBarh
COBPEMEHHBIE
CpelIcTBa  IOWCKA,
aHaym3a

U UHTEpHpeTaluu
uHpopMaLuu

¥ MTHPOPMAIMOHHBIE
TEXHOJIOTHH TUIst
BBITIOJTHEHUST  3a1a4
npodeccuoOHaTbHON
JIESITEIbHOCTH

JIn4HOCTHBIE pe3ysbTaThl JIOJKHBI OTpaXkaTb B YacTHU:
LIEHHOCTH Hay4YHOT'O IO3HAHMS:

-c(hopMHUPOBaHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M OOILIECTBEHHOU
MPAKTHKH, OCHOBAaHHOIO  Ha  JUaliore  KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa
B MIOJIUKYJITYPHOM MUDE.

MeTtanpeaMeTHbIE PE3yJIbTaThl JOJKHBI OTPAKaTh:
OBnazneHne YHUBEpPCAIIbHBIMU YU€OHBIMH [TO3HABATEIbHBIMU
JEUCTBUSIMU:

B) paboTa ¢ nHpopMaiuei:
- BIQJETh  HaBBIKAMU
U3  HUCTOYHUKOB  pa3HbIX  THUIOB,  CAaMOCTOSITEIHHO
OCYLIECTBIISATh TIOMCK, aHaJIn3, CHUCTEMATU3ALNIO0
U UHTEpIpeTanuio HHGOPMAUU Pa3IUYHBIX BUIOB U (HopM
IIPEJCTABIICHHUS;

- OIIEHMBATh JIOCTOBEPHOCTH, JIETMTUMHOCTh HH(OpMaLNH,
€€ COOTBETCTBUE ITPABOBBIM M MOPAJIbHO-3THYECKMM HOPMaM

nojgy4yeHus  HHGOpMAINH

ITP6 1. ChpopMupoBaHHOCTH 3HAHUM O MECTE U POJIH OUOJIOTUH

B CHUCTEME HAY4YHOTO 3HaHUS; (PYHKIHMOHAIBHON TPaMOTHOCTH
YeJI0BeKa ISl PEIICHHUs )KU3HEHHBIX MPOOIIEM.

I1P6 7. CdhopMHpPOBAaHHOCTb YMEHHUS HPUMEHSTH IOJyYEHHbIE
3HaHUA U1 OOBSCHEHHUS] OMOJIOTUYECKUX IMPOLECCOB U SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PELICHUH B TOBCEIHEBHOM KU3HU

C LIeTIbI0 0OecredeHtst 0€30MacCHOCTH CBOETO 3710POBbS U 3/10POBbS
OKpY’KaIOIIMX JIIOJIeH, COOJIOAEHUs 3/0pOBOr0 00pasa >KU3HH,
HOPM TPaMOTHOTO IOBEJICHUs B OKPYXKAIOLIEH IPUPOIHON Cpene;
MOHUMaHWE  HEOOXOJMMOCTH  MCHOJb30BAaHUS  JOCTHKEHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH ISl PallMOHAIBHOTO
MIPUPOIOTIONIE30BAHMUSL.

I[TP6 10. ChopMHupoBaHHOCTHL YMEHUU CO3/1aBaTh COOCTBEHHBIE
MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKOil
nHpopMallUd U3  HECKOJIBKUX  HMCTOYHUKOB,  T'PaMOTHO
UCIOJIb30BATh MOHATHIHBIN anmapaT OMOJI0THH




OK 04. DddhexTnBHO

JImyHOCTHBIE pE3yJIbTaTbl JOJDKHBI OTpaXaTb B YaCTH:

[IP6 5. IlpuoGpereHre OmMbITa MPUMEHEHUSI OCHOBHBIX METOJIOB

B3aUMOJICHCTBOBATh | IGHHOCTH HAYYHOTO TIO3HAHWS: OCO3HAaHUE LEHHOCTH | HAYYHOTO MO3HAHHS, UCIOIb3YEMBIX B OMOJIOTHH: HAOMIOACHUS U
U paboTath B Hay4HOH  JIE€ATENIbHOCTH, TOTOBHOCTb  OCYLIECTBIISITH | ONHCAHHUSA JKUBBIX CUCTEM, IPOLIECCOB U SBJICHUI; OpraHu3aluu 1
KOJUIEKTHUBE U IPOEKTHYI0 U MCCIIEI0BATENbCKYIO JeATENIbHOCTD | MIPOBEACHUSI ~ OMOJIOTMUECKOTO  AKCIEPUMEHTA,  BBIIBHIKCHUS
KOMaH 1€ UH/IMBUYAJIbHO U B TPYIIIIE. TMIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAy MCCIEeIyEeMbIMU

MeTtanpenmeTHble pe3yJIbTaThl JOHKHBI OTPAXKATh! BEIMYMHAMHU, OOBSICHEHHS MTOJTyUYECHHBIX PE3YIbTaTOB

Ognasenue YHUBEPCAIbHBIMU KOMMYHHUKATHUBHBIMU | U (DOPMYyJIMPOBaHUS BBIBOJOB C HCIOJb30BAHUEM HAy4YHbBIX

JIEUCTBUSIMU: MOHSTUHI, TEOPUI U 3aKOHOB

0) coBMeCTHas 1eSTEIbHOCTb!

- IOHUMATb U UCII0JIb30BATh IPEUMYIIIECTBA KOMaH THOM

Y UHIUBU1YaJIbHONU pabOThI;

- NOpUHUMATh  LEIM  COBMECTHOH  JEATENIbHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS

0 €€ JIOCTWXKEHHIO: COCTaBIATh IUIaH  JCHCTBUA,

pacopenenarb pojid € y4eTOM MHEHMH Y4YaCTHHUKOB

00CYX/1aTh pe3yJIbTaThl COBMECTHOM padOThI
OK 07. | JIngyHOCTHBIE pE3yNbTaThl MOJDKHBI OTpaxarb B dacTtu: | [IPO 5. IIproOpeTeHne ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
ConeiicTBOBaTh HKOJIOTUYECKOTO0  BOCIUTAHMA: -  CPOPMHUPOBAHHOCTH | HAYYHOT'O MMO3HAHMS, UCIIOJIB3YEMbIX B OMOJIOTUU: HAOIIOICHUS
COXPaHEHUIO 9KOJIOTMYECKOH KyJNbTYpbl, HIOHUMAHNE BIHUSHUS COLUAIBHO- | M OMHCAHMSI KHUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUW; OpraHU3aliu
OKpY’Karouen HSKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE IPUPOTHOM U TPOBEACHUS OUOJOTHYECKOTO0 HKCIEPUMEHTA, BbIIBUKECHUS
Cpepbl, U COLMAIbHON Cpeibl, OCO3HAHUE III0OATBHOTO XapaKTepa | TMIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXIY HCCIENyEeMbIMU
pecypcocOepexeHn HKOJIOTHUECKUX MPOOIIeM; BEJINYMHAMH, OOBSCHEHUS IOJYUYEHHBIX Pe3yJIbTaTOB
10, NPUMEHATH | - IJIJAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKpYXKatole | 1 (popMyJUpPOBAaHUS BBIBOJIOB C HCIOJB30BAHHEM HayYHBIX
3HAHUA Cpelle Ha OCHOBE 3HAHMA ILEJeld YCTOWYMBOIO DPa3BUTHUSA | TIOHATUMN, TEOPUH U 3aKOHOB.
00 U3MEHEHWH | 4eJI0OBEYECTBa; [1P6 6. ChopmHpoBaHHOCTH YMEHHS BBIIEISATH CYLIECTBEHHBIE
KJIUMaTa, MIPUHIMIIEI | - AKTUBHOE HENpUITHE JAEWCTBUN, MPUHOCALIMX BpEN | IPU3HAKM  BHPYCOB, KIETOK IPOKAPUOT U  DyKapHOT;
OepexIIMBOrO OKpYyXarolieu cpene; OJTHOKJIETOYHBIX Y  MHOTOKJICTOYHBIX OPraHu3MOB, BHUJIOB,
MIPOU3BOJICTBA, - YMEHHE IPOTHO3UPOBATh HEOIAroMpHUsTHBIE SKOJOIMYECKHe | OMOreoleH030B M IKOCUCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
3¢ PEeKTUBHO MOCIIEACTBHS IPEAIPUHUMAEMBIX NEHCTBUH, IPEJOTBpAIIATh | BEIIECTB W TMPEBpAIllCHUs HHEPruud B KieTKe, (OTOCUHTE3a,
NeCTBOBATh uXx; TUTACTUYECKOTO ¥ YHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO34,
B Ype3BbIYANHBIX | - pAaCIIMpPEHHE ONbITa JAESITENbHOCTH SKOJIOIMYECKOH | Meio3a,  OIUIOJOTBOPEHMS,  Pa3BUTHS M Pa3MHOXKEHUS,
CUTYaIMSIX HalpaBJIEHHOCTH. WHAMBUIYaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), 00pbObI

MeTanpe;[MeTHme PE3YJIbTAThl JOJIKHBI OTPAXKATh:

3a CYIIECTBOBaHME, E€CTECTBEHHOTO OTOOpa, BHI000pa30BaHus,




OsnageHue
NEUCTBUSIMU:
0) coBMeCTHas e TEIIbHOCTb:

YHUBCpPCAJIbHBIMU KOMMYHUKATUBHBIMHA

MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHWs, BIIUSHUS
KOMIIOHCHTOB 9KOCHCTEM, AHTPONOTC€HHBIX W3MECHCHUI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpPOTa BEIIECTB U MPEeBpaIleHne dHeprun B ouocdepe.

[1K 1.2. OcymiecTBisTh
TEXHUIECKOE
00CITy)KHBaHHC
ABTOTPAHCIIOPTHBIX
Cpe/CTB

- TOTOBHOCTb K TpPYyAYy, OCO3HAHUE IIEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTh K AKTUBHOH JAESTEIbHOCTU TEXHOJIOTHYECKOH
u COLIMaIbHON HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIIUHPOBATh, IUIAHUPOBATH M CAMOCTOSITEIILHO BHITIOTHSTh
TaKyIO JeSITeIbHOCTD;

- UWHTEpeC K pa3nuuHbiM cdepaM npodeccHoHaTbHON
JESITEbHOCTH.

MeTtanpeaMeTHbIe pe3yIbTaThl JOJDKHBI OTPAKaTh:
OBnazeHne yHUBepCcaIbHbIMU Y4EOHBIMH IIO3HABATEIbHBIMU
EUCTBUSIMH:

a) 6a30BbIE JIOTUUECKHUE JICHCTBUS:

- CaMOCTOATENIbHO (pOopMyIMpOBaTh M aKTyaIU3UpPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIN NPU3HAK MM OCHOBaHUS
JUIsL CpaBHEHU S, Ki1accuuKauu 1 00001eHHS;

- OIPENENATh LIeJHU AEeSITeIbHOCTH, 3a/1aBaTh 1apaMeTphl

U KPUTEPUU UX JOCTUKECHHUS,;

BBISIBJISITH 3aKOHOMEPHOCTHU U POTUBOPEUNS B
paccMaTpuBaeMbIX SIBJICHUSIX;

[IP6 5. IlpuoGpereHre OmMbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAY4YHOTO TIO3HAHUS, UCIOJIb3yEMbIX B OMOJIOTUH: HAOIIOICHUS U
OMMCAaHUs )KUBBIX CUCTEM, MPOLECCOB U SBJICHUIN; OpraHU3alHuN U
NpOBENEHUSI  OMOJOTMYECKOTO  OKCIIEPHUMEHTA,  BBIIBHIKCHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSCHEHHS TOJYYCHHBIX PE3yJIbTaTOB

U (GOpMYyIUPOBAHUSA BBIBOJIOB C HCIIOJIB30BAHUEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB




2. CTPYKTYPA n COJAEPXAHHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BHAbI y4eOHOIH padoThI

Bupa yueoHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMBbI JMCHUIIMHBI 108
B T.4.

TEOPETHYECKHUE 3aHATH 88
MPaKTUYECKUE 3aHATH 20
nabopaTopHbIE 3aHATHS B T.4 6
B ToM yncJie npogeccnoHATbHO-OPUEHTHPOBAHHOE CO/Iep:KaHNe 14
(comep:xaHue NPUKJIATHOTO MOLYJISA)

IIpomexyTounas arrectanus (auddepeHnpoBaHHbBIN 3aUET) 2
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2.2. TemaTnuyeckuii IUVIaH U cOJep;KaHMe YI1eOHOI0 MpeaMeTa

Coaepxxanue y4eOHOro Mmarepuajia (0OCHOBHOE U dopmupyemMble
HaumeHoBaHue pa3/iesioB U TeM npo¢ecCHOHATBHO OPUEHTHPOBAHHOE), JIA0OpPAaTOPHbIE U O0beM yacoB | KOMIETEeHINH
NPAKTHYECKHE 3aHATHS, TPUKJIATHOH MOIYJIb (IPH HAJTUYNH)
1 2 3 4
OcHoBHOE coep:xkaHue
Pa3nea 1. Buonorus kak Hayka. JKuBble cuCTeMbI M UX OPraHU3aLMsA 2
Conepsxanne yueOHOro MaTepuana
Bbuosiorusi — Hayka o :kuBoii mnpupone. CBsizu Ouosorun ¢
OOLIECTBEHHBIMU, TEXHUYECKHUMU M JIPYIMMHM €CTECTBEHHBIMHU HAyKaMH,
¢dbunocoduelt, penurueid, STUKOMU, SCTETUKON W mpaBoM. Ponb Owosoruu B
dbopMUpOBaHHHM COBpEMEHHOW Hay4dyHOW KapTuHbl Mupa. Cucrema
Tema 1.1. OMOJOTMYECKHUX HayK.
buonozusa Metoapl 1O3HaHUS JKUBOM NpUPOJBl  (HAOMIOJEHUE, SKCIEPUMEHT, OK-02
6 cucmeme nayk. Obwas OlMcaHMe, U3MEpeHHe, Kiaccu(ukanus, MOAEIMPOBAHNE, CTATUCTHYECKAs 2
Xapaxmepucmuka HcusHu 00pa0oTKa JaHHBIX).
JKusble cuctembl (OMOCUCTEMBI) Kak IPpeMeT U3ydeHus ouonoruu. Otinune
KHUBBIX CUCTEM OT HeOpraHudeckoi npupozsl. CBolcTBa OMOCHCTEM U UX
pasHoobpasue.
YpoBHU OpraHu3alix ouocucTem: MOJIEKYJIIPHO-T€HETUYECKU,
KJIETOYHBIM, OPraHU3MEHHBIH, MOMYJISLMOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(OuoreonieHOoTHYECKHIT), GrOChepHBIN
Pa3nen 2 CTpoeHHe U XUMUYECKHUI COCTAB KJIETKH 20
Tema 2.1. Coneprkanne yaeOHOTO MaTepuasa
CmpyxkmypHo-gynkyuonanvras | Ilutoaorusi — Hayka o Kjiaerke. Kierounas Tteopust — Tmpumep
Opeanu3ayusl Kiemox B3aMMOJIEHCTBUS MIEH U (PAKTOB B HAYYHOM ITO3HAHUH. METOIBI U3yUEHUS OK-01, OK-02,
KJIETKU. 2 OK-04

Knerka kak menoctHas »xwuBas cuctema. OOmuMe MNpU3HAKKA KIIETOK:
3aMKHyTass HapykHas memOpana, Mmoisekynsl JIHK kak reHeTnueckuii
anmnapar, cucTeMa CUHTe3a Oellka.
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Tunsl KJI€TOK: »ykKapuoTHuyeckas M Mpokapuoruueckas. OcoOeHHOCTH
CTPOCHHUSI TPOKAPHUOTHYECKOW KieTku. Kiletounas creHka OakTepuid.
CtpoeHue 3yKapuOTHYECKON KJIETKH. OCHOBHBIE OTIMYHUS PACTUTEILHOM,
KUBOTHOH © TpUOHOW KJIeTKU. [lOBEPXHOCTHBIE CTPYKTYPBl KJIETOK—
KJIETOYHAs CTeHKA, TTIMKOKAIHKC, X pynkuuu. [Inazmatuyeckas memOpaHna,
ee CBOMCTBA M (DyHKIUH.

Huronnaszma u ee opranousl. OnHomemMOpaHHbie opranou bl kinetku: JI1C,
annapat ['onpmku, nmu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOMAbI KIETKHU:
MUTOXOHAPUH, MIacTuabl. [IporcxoxieHne MUTOXOHIpUN U T1acTua. Busl
mwiactul. HemeMmOpaHHbIE OpraHoubl KJIETKH: PUOOCOMBI, KJIETOYHBIN
LEHTpP, LEHTPUOJIU, PECHUYKH, KIYTUKU. DYHKIHUU OPraHOUAOB KIIETKU.
Bxirouenns.

Snpo — perynaropHsiii neHTp KieTkd. CTpoeHue siapa: saepHas 000JI0uKa,
KapuoIlIa3Ma, XPOMATHUH, SJIPBIILIKO. XPOMOCOMBI. TpaHCIOPT BEUIECTB B
KJIETKE

JlabGopaTopHoe 3ansiTue Ne 1

«M3yueHue cTpoeHus KJIETOK pacTEeHUl, *UBOTHBIX U OakTepuil mon
MHUKPOCKOIIOM Ha I'OTOBBIX MUKPOIIPENaparax U UX OMUCAHUEN.

Tema 2.2.
Xumuueckuii cocmae kiemku. Booa
U MUHepalbHble geuecmed

XHMHYECKHH COCTAB KJETKH. XHUMHYECKHUE IJIEMEHTHI: MaKpO3JIEMCHTHI,
MUKPOIJICMCHTEI. Boma u MHHCPAJIbBHBIC BCHICCTBA. q)}IHKIII/II/I BOAbI H
MHHCPAJIBHBIX BEIICCTB B KJICTKC. Hozmepn(aHHe OCMOTHYECKOr0 OanaHca

IIpakTnyeckoe 3ansaTue Nel

«buonornveckass poiab  MHHEPATbHBIX  BEHIECTB B  OOECIeYeHUU
KU3HEIESITEIIbHOCTH OPTraHU3MOBY

Tema 2.3.

Conepxanue y4eOHOr0 MaTepuasa
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Benxu.

Tewma 2.4. @epmenmul.

Bumamumnwi.

Tema 2.5. Venesoowr.
Jlunuoel.

Tema 2.6. Hykneunoswvie
KUCTIOMbL.

Beaxku. CoctaB u cTpoeHue 0eJIK0B. AMMHOKHCJIOTBI — MOHOMEPHI OEIIKOB.
He3ameHuMble ¥ 3aMEHMMbIE aMUHOKHCIOTHI. AMHUHOKHCIOTHBIH COCTaB.
YpoBHU CTPYKTYphl O€IKOBOW MOJEKYJbl (IepBUYHAs, BTOPUYHAS,
TPETUYHAsT M YETBEPTUYHASA CTPYKTypa). XUMHUECKHE CBOMCTBA OEIKOB.
buonornueckue ¢yHkiuun OenkoB. DepMeHTBI — OHOJIOTHYECKHE
karanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTp, CyOcCTparHas
cnenuduuHoctb. Kodepmentsl. Butammubl. OTinuus (epMeHTOB OT
HEOPraHMYECKUX KaTaJIU3aTOPOB.

YraeBoabl: MoHOcaxapuasl (IJIIOKO3a, pubo3a U Je30Kcupu003a),
nucaxapuibl (caxaposa, JIaKTo3a) M ToJucaxapuibl (Kpaxmai, TTTUKOTEH,
nemtonos3a).  buomornmueckme — dyHKuMM  yriieBojnoB.  Jlmmmabr:
Tpurauuepuasl, Gochomumnuapl, crepouasl. ['mapoduabHO-THIPOPOOHBIE
cBoiicTBa. buomormueckune QyHkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB,
OENKOB W JIMMHJIOB KaK MCTOUYHUKOB SHepruu. HykiieMHOBbIE KUCJIOTHI:
JIHK u PHK. HykiieoTHibl — MOHOMEpBI HyKJIEHMHOBBIX KHCIOT. CTpoeHue U
¢yukuun JIHK. Ctpoenune u pynkimu PHK. AT®: crpoenue u pyHkimu

JlaGopaTopHble 3ansitue Ne 2

«Onpenenenue HaJIM4uMs Kpaxmasa B IPOIyKTaX MUTAHUSD).

Pasznen 3. )KH?.HG}ICHTCJ’IBHOCTB KJIIC€TKH

Tema 3.1.
Obmen seuwjecms
U npespaweHue IHepeuu
8 Kllemxe

Tema 3.2.
Domocunmes.
Xemocunmes.

Conepskanre yaeOHOTO MaTepuana

OO0MeH BemiecTB, UM META00IM3M. ACCUMUIIAIMS (TUTACTUYECKUN OOMEH)
U JUCCUMHIIIALMS (PHEPTEeTHYECKUH OOMEH) — JBE CTOPOHBI €IMHOTO
nporecca Merabonusma. Posib 3aKOHOB COXpaHEHHs! BEIIECTBA U SHEPTUH B
MOHMMaHUM MeTabonu3ma. Tumbl oOMeHa BelIecTB: aBTOTPOQHBIN U
rerepoTpodHbii. Poib ¢epmMeHTOB B OOMEHE BEIIECTB U MPEBPANICHUU
sHepruu B kieTke. @orocuHTe3. CBeTOBast U TeMHOBas (a3bl poToCHUHTE3A.
Peakuuu  ¢dotocunTeza. OddexkTuBHOCT,  GOTOCHMHTE3a. 3HAUYEHUE
¢dorocuHTe3a U1 )KU3HU Ha 3emute. BiusiHue ycnoBuit cpepl Ha poTocuHTe3
U crmocoObl TIOBBIIICHHS] €r0 MPOAYKTUBHOCTH y KYJIBTYPHBIX PACTEHHIA.

OK-01, OK-02,
OK-04
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XeMocHHTe3. XEeMOCUHTE3UPYIOIINe OakTepru. 3HaU€HUEe XEMOCHUHTE3a ISt
YKU3HU Ha 3eMJIe.

DHeprerudeckuii oOMeH B KieTke. PacieruieHue BemecTB, BblAEIEHUE U
AKKyYMYJIIPDOBAaHHE SHEPrUU B KJIETKE. DTalbl YHEPTreTHYECKOro OOMEHa.
I'mukonu3. bpoxkenue u ero Buabl. KucimopoaHoe oxuciaeHue, WIU
KJIETOYHOE JIbIXaHUE. OxkucnurensHoe dbochopunmpoBaHue.
D PeKTUBHOCTD IHEPTrEeTHUECKOr0 0OMEHa

Tema 3.3.
Buocunmes 6enxa

Conepsxanre yaeOHOTo MaTepuana

Peaknun marpuunoro cuuresa. I'enermyeckas unpopmanusa u JHK.
Peanuzanus renerndeckoil nudopmanuu B kierke. I'eHeTHyeckuii kox u
ero cpoiicrBa. Tpanckpunuus — marpuunslii cuate3 PHK. Tpancnsannsa —
O6uocunre3 6enka. Dtanel TpaHcasiuuu. KonupoBanue aMMHOKUCIOT. Porb
pubocom B GrocrHTe3€e Oenka

IIpakTHyeckoe 3ansitue Ne 2

«Perienue 3agay Ha OMPCACIICHUE TTOCTICAOBATCIIbHOCTU HYKJIICOTUIOBY

Tema 3.3.
Bupycwi

Conepskanre yaeOHOTO MaTepuana

Hexkuerounnie popmbl Kknu3HU — BUPYCHI. cTopust oTkpbITUs BUpYCcOB (/1.
N. UBanoBckuii). OcOOEHHOCTH CTPOEHHUS U KU3HEHHOTO LMKJA BUPYCOB.
bakrepuodaru. bone3snu pacteHuid, )KUBOTHBIX M Y€JOBEKAa, BBI3bIBAEMbIE
Bupycamu. Bupyc ummmynoxeduumra yenoseka (BUY) — Bo3Oyaurens
CII1 a..ITpodunaktrka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JI€BaHMIA

Pa3zpnen 4. PazmHoOKeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHM3MOB

Tema 4.1.
JKusnenHblil YUK Kiemxu

Conepxanue y4eOHOT0 MaTepuasa

KiieTounblii uKII, MM *KU3HEHHBIH UK KJIeTkHu. MHTepdaza u MuTo3.
[Ipomeccr, mporekatomme B uHTepdasze. Pemmukamus — peakmus
MatpuuHoro cunreza JJHK. Ctpoenue xpoMocoM. XpoMOCOMHBIN HabOp —
KapuoTun. JIUMIOWAHBI ¥ TalUIOMJHBIA  XpPOMOCOMHBIE  HAaOOpBI.
Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHHSI U UHIMBHU1YaTIbHOTO
pa3BuTus oOpraHu3MoB. /[lenenue knetkm — MuTo3. CTaauM MHTO3A.
[Ipoueccsl, NpoUCXOAAIINE HA PA3HBIX CTAIUSIX MUTO3a. buonormyeckui
cMbIca MuTO3a. [IporpamMmmupyemasi Tubenb KJIETKH - aronTo3

OK-01, OK-02,
OK-04
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Copepxanue yueOHOro MaTepuasa

Tema 4.2.
Dopmbl pazsmMHON*CEHUS
OpP2aAHUBMO8

@®opMbl Pa3MHOKEHUSI OPraHM3MOB: 0OecroJioe M T1oJioBoe. Bujbl
0ecrosioro pasMHOXKEHHS: JIeJIEHHE HaJBO€ M IIOYKOBAaHME OJIHO H
MHOTOKJIETOYHBIX, ~ CHOPOOOpa3oBaHUE, BEreTaTMBHOE  Pa3MHOMKEHHE.
HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHUE JJI CETICKIINHU.
[TonoBoe pasmHOXKeHUE, ero orTinuus oT Oecronoro. Meio3. Cranuu
Meiro3a. Ilpomecchl, nmpoucxonsdimue Ha craausx Mmeio3a. [loBenenue
xpomocoM B Meitoze. KpoccunroBep. buonoruueckuii cMbica U 3HaAUYE€HUE
Meiio3a. ['amerorenes — mpouecc 0Opa3oBaHUS IOJIOBBIX KIETOK Yy
KUBOTHBIX. [lomoBBIE kene3bl: ceMeHHUKH U suuHukH. OOpazoBaHue H
pa3BUTHE TIOJOBBIX KJIETOK — TaMmeT (CIepMaTO30ui, SHUIICKICTKA) —
criepMartoreHes u oorenes3. OCOOEHHOCTH CTPOSHUS

SIMLIEKJIETOK U criepmaTo3onioB. OmionoTBopenue. [lapreHorenes

Conepskanne yaeOHOT0o MaTepuana

Tema 4.3.
Hnousuoyanvroe pazeumue
Op2anu3mMos

NuuBuayajibHOe pa3sBUTHE OPraHM3MOB. OMOPHOHAIBHOE DPa3BUTHE
(oMOpuorenes). Otambl SMOPUOHAIBHOTO PA3BUTHUA Y MO3BOHOYHBIX
KUBOTHBIX: JIpoOJIeHHE, TacTpyisauusi, oprasoresnes. I[loctamOpuoHanbHOE
pa3BUTHE OPraHU3MOB.

Tunsl MOCT3MOPHOHANBHOTO Pa3BUTHA: MPSAMOE, HENPSAMOE (JINYMHOYHOE).
BnustHue cpenpl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BHI3BIBATH
BpOKJEHHBbIE YpoJicTBa. PocT u pazButue pacrenuii. OHTOreHe3 IBETKOBOIO
pacTeHus: IBOMHOE OIIOI0TBOPEHUE, CTPOCHNE CEMEHH, CTaJIUU Pa3BUTHUS

IIpakTuuyeckoe 3ansiTue Ne 3, Ne4

Ne 3 «MHdpexmonHbIe 3a007€BaHNs U 3TTUJEMHUU B HICTOPUH YETIOBEUECTBA.
Ne 4 «Baknunanus kak npodunakTuka HHGEKIHOHHBIX 3a00JIeBaHHID»

Paszgen 5. HacjieacTBeHHOCTL M U3

MCHYMBOCTH OPraHu3smMoB

10

Coneprxkanue y4eOHOT0 MaTepuasa

Tema 5.1.
3axonomeprocmu nHacie0osanus

Ilpenmer W 3a7ayM reHeTHKHU. Ponb muTONOTMHM M AMOPUONIOTHU B
CTaHOBJICHMM TeHETHKU. Bkian poccuiickux U 3apyOeKHBIX YYEHBIX B

pa3BuTHEe  TeHETHKH. MeToabl  TreHeTHMKH  (TMOpHUIOJIOTHYECKUi,

OK-01, OK-02,
OK-04
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LUTOr€HETUYECKUH, MOJIEKYJIIPHO-T€HETUYECKUI ). OcHoBHBIE
TEHETUYECKUE NIOHATHSA. [ eHeTnyeckas CHMBOJIMKA, UCIIONIb3yEMas B CXeMax
CKpEUIMBAHMIA.

3aKOHOMEPHOCTH Hacle0BaHus IPU3HAKOB, ycTaHOBJIEHHbIE I'. Mennenem.
MoHorubpuiHoe ckpemuBaHie. 3aKoH eIMHO0O0pa3ust rHOpHUIOB MIEPBOTO
nokosieHusi. [lpaBuio noMuUHUpPOBaHUA. 3aKOH pacCIUEIICHHUS MPU3HAKOB.
I'nnoresa YUCTOTBI ramer. ITonHOE U HEIOJIHOE
JOMUHHMpOBaHUE. JIMTMOpHIHOE CKpelMBaHUE. 3aKOH HE3aBUCHUMOI0
HacJle0OBaHUsl Tpu3HaKoB. lluToreHernueckne OCHOBBI JIUTHMOPHIHOIO
CKpPEILUMBAHUA.  AHAJIM3UPYIOLEE  CKpEIIMBAaHUE. Hcnonw3oBanue
AHAJIM3HUPYIOIIETO CKPEIIUBAHUS JUIsl ONPEESIEHUS] TEHOTUIIA 0co0U

IIpakTHyeckoe 3ansitue Ne 5

Pemenne 3aga4 Ha OIMpCACIICHUC BCPOATHOCTHU BO3HUKHOBCHUA
HaCJICACTBCHHLIX IIPHU3HAKOB.

Copepxanne yueOHOro MaTepuaa

CueruieHHoe HacienoBaHue npuszHakoB. Pab6ora T. Moprana 1o
CLIETIJICHHOMY HAaCJIEJOBaHUI0 TeHOoB. HapylneHuwe cuerieHns TIeHOB B
pe3ysbTare KpOCCHMHIOBEpa. XPOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.

Tema 5.2. ['eneTnyeckue KapThI.
Cyennennoe nacireoosanue I'enernka noma. XpoMOCOMHOE ONpEENIEHNE T0a. AyTOCOMBI U MOJIOBbBIE

NPU3HAKOB XpoMocoMbl. ['oMorameTHsle U rereporamMeTHble opranu3mMel. HacnenoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM
IIpakTnyeckoe 3ansaTue Ne 6
Pemenne 3amau  Ha  ompeleneHHE — BEPOATHOCTM  BO3HUKHOBEHUS
HACIIEICTBEHHBIX IIPU3HAKOB.

Tema 5.3. Coneprxanue yueOHOTo Marepuaa
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BGKOHOMepHOCmu usmerdusocmu

U3menunBocTb.  Buabl  M3MEHYHMBOCTH:  HEHACJIEACTBEHHas WU
HaclieACTBEHHAs. Poiib cpelbpl B HEHACIEACTBEHHOW W3MEHUYHUBOCTH.
XapakTepucTuka Mo (pUKaIIMOHHONW N3MEHYMBOCTU. BapualinoHHslii ps u
BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KosnuecTBeHHbIE U
KaueCTBEHHbIE  MpPU3HAKM W  MUX Hopma  peakuuu. CBolicTBa
MOIU(DUKAITIOHHON H3MEHUNBOCTH.

HacnencrBennasi, unu reHoTUNUYecKass M3MEHYMBOCTh. KomOuHaTHBHas
M3MEHUYMBOCTh. Meiio3 U MOJOBOM mpolecc — OCHOBa KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kitaccupukamuss MyTaruii:
TE€HHbIE, XPOMOCOMHBIE, TI'€HOMHbIE. YacToTa W NPUYMUHBI MYTALMM.
MyTtarenssie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACJIEICTBEHHOU
W3MEHUYUBOCTH

H. 1. BaBunosa

IIpakTHyeckoe 3ansitue Ne 7

Pemenne 3aga4 Ha OMMpCACIICHUC BCPOATHOCTHU BO3HUKHOBCHUA
HACJICACTBCHHBIX ITPU3HAKOB ITPU PA3JIMYHBIX THIIaX BSaHMOHeﬁCTBHH T'CHOB,
COCTaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

Tema 5.4.
[enemuxa uenosexa

Coneprxanne yaeOHOTO MaTepuasa

I'enernka 4enoseka. Kapuorun yenoeka. OCHOBHbIE METOAbI T€HETHKH
4eJ0BeKa: TCHCAIOTHYCCKHI, OJIU3HEIOBEIN, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKU, MONIEKYyIApHO-TeHeTuYecKuil. CoBpeMeHHOE onpeieNieHue
TCHOTUIIA: IIOJHOI'CHOMHOEC CCKBCHHUPOBAHHUE, T'CHOTHIIMPOBAHHUEC, B TOM
yucie ¢ nomompio I[TIP-ananu3a. HacineacTBeHHble 3a001eBaHUs YeI0BEKa:
reHHbIe 0OJIe3HHW, OOJIE3HW C HACIEACTBEHHON MPEApacIoIoKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTH4ecKHue U TeHepaTUBHBIE MYTaIUU.
CTBOJIOBBIE KJIETKH. HpI/IHIII/IHI)I 310pOBOTO o6pa3a KU3HH, TUArdHoCTHUKU,
Mpo(UTAKTUKH U JICYSHUS] TeHETHYECKHUX Oose3Heil. MeauKo-reHeThIecKoe
KOHCYJIbTUPOBAHHE. 3HayeHue MG)IHHHHCKOI;'I TCHCTUKHU B IPECAOTBPAICHUA
U JICYCHUH T'eHETHYCCKHUX 3a00JIEBaHUM YeJIOBEKa

IIpakTnueckoe 3ansaTue Ne 8
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H «CocraBlicHHE U aHAIIN3 POOOCIOBHEBIX YCTIOBCKA»

Pa3zgea 6. DBoIOLMOHHAA OHOJIOTHSA

Copepxanuie yueOHOro MaTepuasa

[IpeanochlIKi BO3HUKHOBEHUSI IBOJIIOIMOHHOW TEOPUHU. IJBOJIIOIUOHHASA
Teopusi U €€ MecT0 B OMOJI0rMU. BiusHue 3BOJIIONMOHHONW TEOPUU Ha
pazBuTue OuosorMM H JApyrux HaykK. CBUICTENBCTBA HBOJIIOIHUH.
[TaneonTonmornyeckue: MOCIEAOBATEIbHOCTh  IMOSBJICHHS  BUIOB B

HAJICOHTOJIOTNYECKOH JICTOIHCH, HepeXo/IHbIE (bOpMBL.

Tema 6.1. buoreorpaguyeckue: cxoIcTBo M paznuuue GayH u (Giaop MaTepuKoB U
DeontoyuonHas meopus OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IHyuusi YMOPHOHOB Pa3HBIX
u ee mecmo BUJIOB I03BOHOYHBIX. CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,

6 buonozuu aHAJIOTUYHbIE, PYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISPHO-

OMOXMMHYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEIACTBEHHOCTH M OCHOBHBIX
MeTabOIMUECKUX MyTel Y BCEX KUBBIX OPraHU3MOB.

OpomonnonHas Tteopuss Y. [lapBuna. [IpennochUiku BO3HHUKHOBEHHMS
JapBUHMU3MA. [[BHKYIIME CUITBI SBOMIIOIMH BUI0B 10 JlapBuHY (M30BITOYHOE
pasMHOXEHHE TPU  OTPAaHUYEHHOCTH  PECypcoB,  HeEONpeaeNéHHas
M3MEHUYUBOCTb, 00ph0a 3a CyIIECTBOBAHHE, ECTECTBEHHBII 0TOOD)

Copepxanne yueOHOr0 MaTepuaa

Cunrernueckast Teopus oo (CTI) u €€ OCHOBHBIE IOJIOKEHUS.
MuxkposBosatonus. Ilonynsiuus Kak e1MHUIIA BUIA M BOJIIOLHH.
JBrokyuiue cuibl ((pakTOpbl)IBOIIOLKN BUIOB B pUpoje. MyTallmOHHBIN
mporecc ¥ KOMOMHATUBHAsT U3MEHYHUBOCTh. [lonmynsiuoHHbIE BOJHBI U

Tema 6.2. . .
Muxposeomoyus npetid TCHOB. Mzonmsiumss  u murpauus. EctectBenHslit  ot6op  —
HaITPaBJIAIOIIAN dbaxTop SBOJIFOLIMH. Dopmbl €CTECTBEHHOTO
or6opa. [Ipucnoco0neHHOCT, OpraHU3MOB Kak pe3yjbTaT  JBOJIOIMU.
[Ipumepsl  mpucnocoOneHuit 'y  opraHu3mMoB.  ApomMopdo3bl U

uanoanantanmuu. Bugu BumooOpasoBanue. Kpurepuu Buma. OCHOBHBIC
(hopMbI BH1000pa3oBaHus: reorpaduueckoe, SKOIOTHIeCKOe

Conepixkanue y4eOHOr0o MaTepuasa

OK-01, OK-02,
OK-04
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Tema 6.3.
Maxkposeontoyus

MaKp03BOJ1]OIII/Iﬂ. (I)OprI IBOJIIOIIUM: (1)I/IHCTI/I‘IGCKa$I, AUBCPICHTHAA,
KOHBEPIreHTHAdA, mapajuiciibHas. H606paTI/IMOCTB 3BOJIOIINH

IIpakTHyeckoe 3ansiTue Ne 9

«CpaBHeHHE BUI0B 110 MOP(HOTIOTHIECKOMY KPUTEPUIO»

Paznen 7. Bo3HUKHOBeHME M Pa3BUTHE KU3HU HA 3emJie

Tema 7.1.
3apooicoenue
U pazsumue HcusHu

Copepxanue yueOHOro MaTepuaa

JloHayuyHble IIPEACTABICHUS O 3apOKJICHHUM XU3HHU. HaydHble rumore3sl
BO3HUKHOBEHHMS ’KU3HHU Ha 3eMule: abUOreHe3 U MaHcnepMusi. XuMuuecKas
3BOJIIOLHUA. AOUOreHHbIN CUHTE3 OPTaHUYECKUX BCILICCTB
U3 HEOPraHMYECKHUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE XUMHYECKON
sBostony. HauanbHble aTansl Ononorunueckoil spomounu. ['unoreza PHK-
mupa. DopmupoBaHHE MEMOpPAaHHBIX CTPYKTYp U  BO3HUKHOBEHUE
poTOKJIETKH. [lepBble KieTkn U ux 3Boonus. PopMUPOBaHHE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

Pa3ButHe xu3Hu Ha 3emie mo 3pam u nepuogam. Karapxeid. Apxeiickas u
npoTepo3oiickas 3pbl. Ilaneo3olickas spa U e€ mepuoabl: KeMOpUHCKUH,
OPJIOBUKCKHW, CHIIYPUMCKUN, NEBOHCKHW, KaAMEHHOYTOJIbHBIN, MEPMCKHUH.
Me3so3oiickags dpa M €€ NEPUOABI: TPUACOBBIM, IOPCKHUM, MEIOBOU.
KaiiHo3oiickass »pa u €€ mnepuoAbl: TNaJCOrCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOI€HOBBIN.

Tema 7.2.

Cucmema Op2caHU4YeCcKoco Mupa.

HpoucxoofcdeHue yenoeeka —
aHmponocenes

Coneprkanre yaeOHOTO MaTepHana

Cucrema OpraHMYecKoro Mupa Kak OTpakeHHEe 3BOMIOIMH. OCHOBHBIE
CUCTEMAaTUYECKHE TPYyNIbl OPraHn3MOB. XapaKTepHUCTHKa KiIumara |
re0J0rM4ecKuX nporeccoB. OCHOBHBIE ATalbl ABOJIIOLMUA PACTUTENBHOIO U
KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHMid U KUBOTHbIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

DBoJIONUS YeloBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3Butue npeacraBieHuit
0 MPOUCXOKIEHUH YeI0BeKa. MeToibl M3ydeHus: aHTpornorenesa. Cxoxncraa
W pa3au4Ms 4eloBE€Ka M JKMBOTHBIX. CHCTEMaTH4eCcKoe II0JO0KEHHE
yenoBeka. JIBmxkynme cuibl (dakTopsl) aHTponoreHe3a. HacnencTBeHHas

OK-01, OK-02,
OK-04
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M3MEHYMBOCTh W €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBI 00pa3 >XW3HH,
M3TOTOBJICHHUE OPYAUil TPy/a, MBIIUICHHE, PEUb

Tema 7.3.
OcHosHbie  cmaouu  260110YUU
yenoeexda

Copepxanuie yueOHOro MaTepuaa

OcHOBHBIE CTAMM U BETBH JBOJIOLIHMU YeJ0BEKA: aBCTPAIONUTEKH,
Yenosek ymenbid, YenoBek npsMoxodmiuii, YeloBeKk HeaHIepTaTIbCKUM,
YenoBek pa3yMHbI COBPEMEHHOIO TUIA. Haxoakn MCKONMAaeMbIX OCTAHKOB,
BpeMs CYIIECTBOBaHMS, OO0JACTh pacHpoCTpaHEHUs, OO0BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne pacbl. (OCHOBHbIE OOJBIIME pachl:  E€BPONEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJioMJHasl (PKBATOpHUAJIbHAS), MOHTOJIOWIHAS
(a3maTcko-aMepuKaHCcKas). YepThl MPUCIOCOOIEHHOCTH TMpPECTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBHSIM CYIIECTBOBaHUA. ENMHCTBO 4eIOBEUECKHUX
pac. Kputuka pacuzma

IIpakTnueckoe 3ansaTue Ne 10

«BperI " IIyTHU PaCCCIICHUS YCIIOBCKA 110 IINIAHCTCH

Paznen 8. Opranusmbl U OKpy:Kamuias cpeia

Tema 8.1.
Oxonocus
kak Hayka. Cpeovl HCU3HU.
Oxonoeuyeckue hakmopwi

Coneprxanne yueOHOTO MaTepuasa

JKOJIOTHSI KaK Hayka. 3agaum W pasgennbl Jkojgornu. Mertoasl

OKOJIOTHYCCKHX HCCJIeIOBaHUM. DKOJIOTHYECKOE MHPOBO33pCHUC
COBPCMCHHOT'O YCJIOBCKA. Cpem)I o0uTaHu OpraHvu3MoOB: BOAHAA, HA3EMHO-
BO3AyIlIHAaA, IIOYBCHHas, BHYTPUOPIraHU3MCHHAs. DKOJIOTHYECKHE

dakrTopsl. Krnaccudukamus sxomormdeckux (HakTOpoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTpPONOTeHHbIe. JleficTBUe HKOIOTrHYecKuX (PaKTOpOB Ha
opraHu3Mbl. AOuoTHYecKHE (aKTOphl: CBET, TeMIepaTypa, BIaXKHOCTb.
®dotonepuoansM. Ilpucnocobiaenuss opraHu3MoB K JEHCTBHIO a0MOTHUECKHX
¢aktopoB. buonormuyeckue purmbl. buortmyeckue daxtopsl. Buabl
OMOTHUYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIINS, XUIIIHUYeCTBO. [Tapazutusm,
MyTYyaJIu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HaxJICOHUYECTBO),
aMeHCaIM3M, HeWTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOCHCTBUI I
CYIIECTBOBaHMS OPTaHMU3MOB B IIPUPOIHBIX COOOIIECTBAX

Tema 8.2.

Copepxanrie yaeOHOr0 MaTepuaa

OK-01, OK-02,
OK-04, OK-07
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Dronocuueckue
Xapakxmepucmuxu
nonyasyuu

JKOJIOTHYeCKHEe XAPAKTEPUCTHUKHM NOmyJasauuu. OCHOBHBIE MOKa3aTelu
NOMYJSALUU:  YUCIECHHOCThb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD,
MPUPOCT, MUTpaL. JJMHAMUKA YHCIIEHHOCTH MONYJISIUMA U €€ perysiuus

IIpakTuyeckoe 3ansitue Ne 11
«IToacY€T MIIOTHOCTH MOIYISALUNN Pa3HbIX BUAOB PACTEHUID)

Pasznen 9. Coo0uiecTBa M DK0JOrH4YeCKHE CHCTEeMbI

10

Tema 9.1.
Coobwecmesa opeanusmos,
aKOCUCIEMbl

Copepxanue yueOHOro MaTepuaa

Coo0mecTBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBAs,
MPOCTpPAaHCTBEeHHAsA, Tpouueckas (muuieBas). Buasl-qoMuHanTel. CBs3H B
OuoIeHO3E.

Dkonorudeckre cuctembl (d9kocuctemsl). [loHsiTHEe 00 »KOCcHcTeMe U
ouoreonenoze. OyHKIMOHATBLHBIE KOMIIOHEHTHI 9KOCUCTEMBI: TIPOTYIICHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BemecTB M IOTOK JHEPIUU B
skocucteme. Tpoduueckue (NMUIIEBbIE) YpOBHU 3KocucTeMbl. [luiieBbie
uenu U cetd. OCHOBHBIE MMOKa3aTeNU 3KOCUCTEMBI: OMomMacca, MpOoAyKLHs.
DKOJIOTUYEeCKHE TMHPaMUIBL:  TPOAYKIMH, YHCICHHOCTH, OHOMAacCHI.
CBoiicTBa  3KOCHCTEM:  YCTOHYMBOCTb, CaMOpPETyJISALUs, Pa3BUTHE.
Cyxkueccust

Tema 9.2.
Ipupoonvie sxocucmemul

Copepxanne yueOHOr0 MaTepuaa

IIpupoanbie IKOCHCTEMBI. DKOCUCTEMBI peK U 03€p. DKOCHCTEMA XBOIHOTO
WIM  IIUPOKOJMCTBEHHOTO  Jieca. AHTPONOreHHble  3KOCHCTEMBI.
ArposkocucteMbl. YpbOoskocuctembl. buonornueckoe M X03siiiCTBEHHOE
3Ha4YeHHE arpodKocucTeM U ypOoskocucrteM. buopaznoobpasue kak akrop
ycTounBOCTH 3KOcUcTeM. CoxpaHeHHE OMOJIOTHYECKOT0 pa3HO0Opas3us Ha
3emiie

Tema 9.3.
buocghepa —
2nodanvHas
oKocucmema 3emu

Copepxanre yueOHOT0 MaTepuaa

VYuenue B. U. Bepnanckoro o 6uochepe. I'panutipl, coctaB u CTpyKTypa
ounochepsl. XKupoe BeriecTBo U ero GyHKIMH. OcoOeHHOCTH Onocdephl Kak
r1100aIbHOM dKOCcHCTeMBI. JIMHaMIYecKoe paBHOBECHE M 00OpaTHasi CBSI3b B

OK-01, OK-02,
OK-04, OK-07
K 1.2
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ounochepe. KpyroBopoTsl BENIeCTB U OMOT€OXUMHUYECKHE [TUKITBI SJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH

Tema 9.4.
Brusanue anmponozennvix
Gaxmopos na buocgepy

IIpodeccuoHaibHO OPMEHTHPOBAHHOE  COJepP:KaHUe (colep:KaHue
NPHUKJIATHOT0 MOYJIs1)

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE H3MEHEHUs B Onocdepe.
I'moGanbHbie SKONOTHYECKHE TMPOOJeMbl. COCyIIeCTBOBaHHWE TPUPOABI U
yenoBeyecTBa. CoxpaHeHue OMOpa3HOOOpa3Msl Kak OCHOBAa YCTOMUMBOCTH
o6uocdeprl. OCHOBA pallMOHAIBHOIO YIIPABICHUS IPUPOIHBIMU PECYPCaMU U
uX ucnosb3oBaHue. JlocTrxeHns OUOJIOTUU U OXpaHa IPUPOJIb

I[IpakTHyeckoe 3anaTue Ne 12

((OTXOI[LI IMHUIOCBOI'O ITPOU3BOACTBA»

Tema 9.5.
Brusnue coyuanvro-
IKOoJlo2u4ecKux qbaKmopoe HAa
300p0o8be uenosexa

IIpodeccuonanbHO OpPHEHTHPOBAHHOE  CO/lep:KaHHe  (coaep:KaHHMe
MPUKJIAJTHOTO MO/YJIAA)

3n0poBbe u ero cocrapiasomme. DakTOpbl, MOJOXKHTEJIbHO W
OTPULATEJIbHO BJHSAIOLIHE HAa OpPraHu3sM 4ejgoBeka. [IpoGiema
TEXHOT€HHBIX BO3JEHCTBUII Ha 370pOBbE YEJIOBEKA (JIEKTPOMArHUTHbHIE
noJisi, ObITOBAasE XMMHUS, U30BITOUHBIE IIYMBI, paAHallus U T.I1.). AJanTtanus
opraHMsma uesjoBeka K (akTopam okpyxawomed cpenasl. [IpuHIMIBI
¢dopmupoBaHus  310poBbecOeperatomiero  nomeneHus.  Dusnyeckas
AKTUBHOCTb U 310POBbE. bUOXMMHUYECKUE aCIIEKThI PALIMOHAIILHOTO IIUTAHUS

JlabopaTopHasi paGora Ne3

dakTopbl, BIMAIONINE HA OpraHU3M dYejoBeka «BiusHue abuoTHYeCKHX
(akTOpOB Ha yesoBeKa (HU3KHE U BHICOKHE TEMIIEPATYPHI)»

Paznen 10. Cesiekuusi opraHu3MoB, OCHOBBI OMOTEXHOJIOTHHI

Tema 10.1.
Cenexyus
KaK HayKa u npoyecc

Copepxanrie yueOHOT0 MaTepuaa

Ceslekuus Kak HayKa M nmpouecc. 3apoxKICHUE CEIEKIUN U JOMECTUKAIUS.
VYuenune H. W. BaBuioBa o LeHTpax MHOrooOpasus W HPOUCXOXKIACHUS
KyJIbTYPHBIX pacTeHui. LIeHTpbl MpOUCXOXKAECHUS JOMAIIHUX XUBOTHBIX.
Copr, nopona, mramMm. CoBpeMeHHbIE MeETOAbI ceJeKIuH. MaccoBblii
Y UHIUBHUIYATbHBIA OTOOPHI B CETIEKIINHM PACTEHUI U )KUBOTHBIX. OlIeHKa

JKcTephepa. bBIIM3KOpOACTBEHHOE CKpeluBaHue — HHOpuauHT. Ywucras

OK-01, OK-02,
OK-04, OK-07
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nuaus. CkpeuBaHUe YMCTHIX JTUHUHM. ['eTreposuc, wian ruldpuiaHas cuia.
HeponctBenHoe ckpemmBanue — ayropuauur. OtaanéHHas ruopun3anus u
e€¢ ycmexu. VcKycCTBEHHBI MyTareHe3 M IOJYyYEHHUE IOJIUILUION/IOB.
JlocTuKeHusI CeNeKIMN PACTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2. Ocnoswbl
ouomexnoio2uu

Copepxanuie yueOHOro MaTepuaa

buorexHonorus kak orpacib MpPOU3BOJACTBA. ['eHHas MH)KEHEpUs. OTarbl
coznanus pekomObuHanTHOM JIHK u Tpancrennsix opranusmos. Kierounas
uHxeHepus. Kinetounsle KynbTypbl. MUKpPOKIOHAJIbHOE pPa3MHOKEHUE
pacrenuil. KiioHnpoBaHHe BBICOKOIPOIYKTHBHBIX CEJIbCKOXO35SHCTBEHHBIX
OpraHU3MOB. DKOJOru4eckue u atuyeckue npodaemsl. 'MO — renernuecku
MOJIU(UIIMPOBAHHBIE OPraHU3MbI

Tema 10.3. buomexnonocuu
8 JHCU3HU U Npogheccuu

IIpodeccuonaibHO OpPHEHTHPOBAHHOE  CO/lep:kaHHe  (comep:KaHHe
MPUKJIAJTHOT0 MOYJIA)

OcHoBHbIE HaIlpaBJICHUs COBPEMEHHOMN OMOTEXHOJIOTUHI B
npodeccnoHanbHOM JesITeNbHOCTH ueloBeka. MeToasl OHOTEeXHOJIOTHH.
OOBEKTEI OMOTEXHOJIOTHH. DTHKa OMOTEXHOJIOTHYECKUX

U TEHETHYEeCKUX dSKcnepumeHToB. IlpaBuia 1momcka ©  aHaiau3a
OMO09KO0JIOTHYECKOM MH(OPMAIIUUA U3 PA3IUYHBIX MCTOYHHMKOB (Hay4dHas U
yueOHO-Hay4YHasi JUTepaTypa, CpEICTBa MaccoBOW uWHGOpMaIluu, CEeTh
WutepHer u apyrue)

IMpakTuyeckoe 3ansaTue Ne 13, Ne 14

Ne 13 Keiicol Ha aHaIM3 UHPOPMALIUU O HAYYHBIX JOCTHXKEHHUSIX B 00JIACTH
TEHETUYECKUX  TEXHOJOTMH,  KIETOYHOW  MH)XXEHEPUM,  IUIIEBBIX
OMOTEXHOJIOTUH.

Ne 14 3ammra Kkeiica: NpeAcTaBIE€HUE pe3yJIbTATOB PELIEHUS KEHCOB
(BBICTYIIIEHUE C TTPE3EHTAIUEH )

Pasgen 11. Pemrenue KeidcoB B 00/1aCTH OMOTEXHOJIOT UM
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Tema 11.1 buorexnonoruu
B IIPOMBIIIJICHHOCTH

I[IpogeccuoHalibHO OPHEHTHMPOBAHHOE  Cco/ep:KaHUe (coaep:kaHue
MPUKJIATHOTO0 MOJYJIA)

Pa3BuTHe NpoOMBILILIEHHOH OMOTEXHOJIOTHII U ee MPUMEHeHHe B KU3HU
YyeJjioBeKa, MOWUCK W aHauu3 WH(DOpPMAIHUHA W3 PA3IUYHBIX HCTOYHHKOB
(HayuHast u yueOHO-Hay4YHas JTUTEpaTypa, CPeICTBA MacCOBOI nH(popMaluy,
ceTb MHTEpHET U Apyrue)

HpaKTI/I‘leCKOC 3aHATHE

OK-01, OK-02,
OK-04, OK-07
IIK 1.2

Ne 15 Keiicel Ha aHanu3 MHGOPMALMM O Pa3BUTHM OMOTEXHOJOTMH B 4
MULIEBON MPOMBIIITIEHHOCTH
Ne 16 3amura Keiica: NpeICTaBICHHE Ppe3yJIbTATOB pEIIEHUs KeHCoB
(BBICTYIJIEHUE C NIPE3EHTAIUEH)
IIpomeskyTouHasi arrectanus (auddepeHIMpPOBaHHBIA 3a4eT) 2
Bcero: 108
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3. YCJOBUSA PEAJIMBAIIMU TPOI'PAMMBI YYUEBHOI'O TIPEJIMETA

3.1. Jlsis peaiu3anuu NporpaMmbl JUCHHUILIHHBI JOKHBI ObITH MPEIyCMOTPEHbI
cjeylolUe crenuaibHble MOMelleHus :

OcBoeHre TporpaMMbl  00ImIeoOpa3zoBaTeibHON  y4eOHOH mpeamera «buomoruspy
IpeJroiaraeT HajJuuue B MpodeccruoHalbHON 00pa30BaTeIbHOM OpraHu3alluy, pealu3yromien
00pa3oBaTesibHYyI0 IPOrpaMMy cpeaHero obuiero odpaszoBanusi B npenenax ocBoenus OITOII
CIIO na 6aze ocHOBHOTO 00IIEr0 0O0pa3oBaHus, CIEHUAIN3UPOBAHHOIO yueOHOro KabuHeTa, B
KOTOPOM HUMEETCSI BO3MOXHOCTh OO0ECIeuuTh CBOOOIHBIM AocTyn B VIHTepHET BO Bpems
y4eOHOTO 3aHATHS U B IIEPUOJT BHEYUEOHOU AEATEIbHOCTH 00yYarOIUXCS.

[Tomemenue kabuHeTa yJoBIETBOpsAET TpeOoBaHUsIM CaHUTAPHO-3MUAEMHUOIOTHUECKUX
npaBui u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHamieHO THUIOBBIM O0OpYJAOBAHHEM,
yKa3aHHBIM B HACTOSIINX TPEOOBAHUAX, B TOM YHCJIE CHCIMATH3NPOBAHHON yIeOHOH MeOeNbio U
cpeacTBaMu OOydeHHUs, JOCTATOYHBIMU [UIsI BBIOJIHEHUS TPeOOBaHUI K YPOBHIO MOATOTOBKU
00yYaroIIHIXCsl.

B xabunere umeercs B HaNU4YUM MYJIbTUMEAMMHOE O00OPYJOBaHME, IOCPEICTBOM
KOTOPOT0 YYaCTHHUKH 0Opa30BaTEIBHOTO MpOIecca MPOCMaTPUBAIOT BU3YAIbHYIO HHGOPMAIUIO
1o OMOJIOTUH, CO3/IAI0T IPE3EHTALIUU, BUACOMaTepUabl, HHbIC JOKYMEHTHI.

B cocraB yuyeOHO-METOOMYECKOTO U  MaTepUAIbHO-TEXHUUYECKOIo oOecrneyeHus
nporpaMmmel o6meodpazoBatenbHoil auctuiuimabl OVYIILL11 buonorus Bxoasr:

TexHuueckue cpeacTBa 00yUYeHus:
- I[IK ¢ goctynom B UHTEpHET

- MyJIbTUMEUITHAs TOCKa

- IPOEKTOP

B 6ubnnoreunsiit GoHA BXOAAT yueOHHKH, yueOHO-MeToaudeckne KoMIuiekTsl (YMK),
obecneunBaronue ocsoenne yueOHon aucuurummasl OYII 11 buonorust pekoMeH 10BaHHbIC WIIH
JOTYIIEHHBIE JUTSI WCIOJB30BaHUS B TPOPECCHOHATBHBIX 00pa30BaTENBHBIX OpraHU3AIHIX,
peanu3yomux 00pa3oBaTeNbHYI0 NPOrpaMMy CpelHero obiiero oOpa3oBaHUs B Ipeaenax
ocsoenust OI1 CIIO na 6a3e 0CHOBHOTO 00111€TO 00pa30BaHUS.

bubnunoreunsit (GOHA TOMOTHEH SHIIUKIONEIUSIMU, CIIPABOYHUKAMHE, HAYYHOU 1 HAYYHO-
MONYJIAPHOM, XyA0KECTBEHHON JIUTEPATYPOU U IP.

B mpomecce ocBoenmst mporpammbl yueOHo mpeamera OVYITD 11 buonorus
oOyyaromuecss HMMEIOT BO3MOXHOCTb JIOCTyNa K OJEKTPOHHBIM Y4YeOHBIM MarepHajam,
UMEIOIIUECs] B CBOOOJHOM JOCTyNe B cucteme MHTEpHET (IIIEKTPOHHBIE KHUTH, MPAKTHKYMBI,
TecThl, MaTepuansl EI'D u ap.)

3.2. UndopmanuonHoe obdecrevyeHue pean3anun NporpaMmmbl

Jns peanuszanuu nporpamMMmbl OMOIMOTEYHBIH (OHA 00pa30BaTENbHON OpraHU3alMU
JIOJDKEH MMETh TIeYaTHBIE W JJIEKTPOHHBIE 00pa3oBaTelbHBIE M WH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JJISl UCIOJIb30BAHUS B 00pa30oBaTeIbHOM IpoIlecce, HE CTapIle ISATH JIET ¢
MOMEHTa U3JJaHusl.

3.2.1. OcHoBHbIE NeYaTHbIE U3IAHUSA

1. AradonoBa U.b., Kamenckuit A.A., CuBornazoB B.WM. buonorus (6a30BbIii ypoBEHB).
yuebnuk s cryn. CIIO.- M., 2024
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2. benses J1.K., It I'.M., Ky3unenosa JI.H. u n1p. buonorus (6a3oBsiii ypoens). 10
knacc. — M., 2022.

3.CuBormnazoB B.U., AraponoBa N.b., 3axaposa E.T. buomorus. O0mas OGuosorus:
6a3oBbIil ypoBeHb, 10—11 kiacc. — M., 2018.

3.2.2. JlonoJiHUTeJIbHAsS JIUTEpPaTypa

1. Nonnesa A 1O. buonorus. Beck mKonbHEI Kype B cxeMax U Tabnumax. — M., 2014.
2. Huxutunckas T.B. buonorus: kapmanHblil cipaBoyHuK. — M., 2019.

3.2.3. DJjIeKTPOHHBbIE U3TIAHUS

1. www. sbio.info (Bcs Ouomorus. CoBpeMeHHass OWOJOTHsSA, CTaThbH, HOBOCTH,
OoubnmoTeka).

2. www.window.edu.ru (ExuHoe okHO nocTyma K oOpa3oBaTelbHBIM pecypcam
HNHTepHeTa o OMOJIOTHH).

3. www.5ballov.ru/test (Tect nns aOUTYpUEHTOB MO BCEMY IIKOJBHOMY KYpCY
OHOJIOTHH).

4. www.biology.ru  (buomorus B OtkpbeiToM kojutemxke. CalT  COAEPKUT
AIEKTPOHHBINA yueOHHK 1o Onosoruu, On-line TecTsl).

S. www.informika.ru (OneKTpoHHBI y4eOHUK, OOJNBIION CIHMCOK HHTEpPHET-
pECypcoB).

6. www.nrc.edu.ru  (buomormueckass kaptuHa Mupa. Pa3men  KOMITBIOTEPHOTO
yueOHUKa, pa3padoTaHHOr0 B MOCKOBCKOM roCcyJapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

7. www. nature. ok. ru (Pemkwe u wucuesaromue XuUBOTHbIE Poccuum — MpoexT
Oxonoruyeckoro ueHtpa MI'Y um. M.B.JlomonocoBa).

8. www.kozlenkoa.narod.ru (s Tex, KTO y4uTCs caM U yUUT JAPYTUX; OHYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, JPYTUM MIPEIMETaM).

9. www.schoolcity.by (buonorus B Bonpocax 1 0TBeTax).

3.2.4. JlonoJHUTEIbHbIE HCTOYHUKH

1. ®denepanpHbiil 3aK0H 0T 29.12.2012 No273-03 «O06 o6pazoBanuu B Poccuiickoit
denepamny.

2. IIpukaz MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBepxaeHUU
denepabHOTO TOCY/IapCTBEHHOTO 00pa30oBaTEIBHOTO CTaHJApTa CpeaHero (IMOJTHOT0) OOIIEro
00pa3oBaHUs.

3. [Tpuka3z MunoOpaayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUM U3MEHEHUH B
[Tpuxa3z MunucrepcTa o6pasoBanus 1 Hayku Poccuiickoii denepanuu ot 17.05.2012 Ne 413 “O06
YTBEpXKJICHUH (eAepaTbHOrO TOCYAApCTBEHHOr0 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro
(momHOTO) 001TIeTO 00pa30BAHMS .

4. [Mucemo /[lemapTameHTa TroCyIapCTBEHHOM TIONUTUKA B cdepe MOArOTOBKU
pabouux kanpoB u AI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpanuu mno
OpraHM3aly  TOJy4YeHHs] cpenHero oOmero oOpa3oBaHMs B Ipeaeiax  OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpPEIHET0 MPOo(hecCHOHATBFHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO
obmrero oOpa3oBaHus C yueToM TpeOoBaHM eepabHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M TOJy4aeMOW MpO(EecCHH WM CIEHUAIBHOCTH CPEIHEro Mpo(hecCHOHAIBLHOTO
00pa3oBaHUs.
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4. KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHUS Y4eOHOI0 MpeaMeTa

5. KoHTpoJIb M OLeHKa pe3yJbTaTOB OCBOCHHUS Y4eOHOTo mpeamera

pacKpbIBalOTCA Uepe3 MPEeIMETHBIE PE3YJIbTaThl, HAIIPaBJICHHbIE HAa (POPMUPOBAHUE OOIIUX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHGTCHHI/Iﬁ 110 pasaciiaM U TEMaM COJACPIKaHHUA y‘IC6HOl"O Martcpurala.

Oomas/npodeccuoHaaibHast
KOMIIeTeHIUsl

Paznen/Tema

Tun OLICHOYHBIX

MeponpUATHS

OK 01. Bsibupars crnoco0bl
peuieHus 3aj1a4
podeCCHOHATTEHON
JESITeIbHOCTH IIPUMEHHUTEIILHO
K Pa3IMYHBIM KOHTEKCTaM

Temer 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,

9.41T-0/c301, 9.5T1-o/c,
10.1, 10.2, 10.3I1-o/c,
11.1IT-o/c

O6cyxeHue o Bonpocam
JEKIUU

Pa3pabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
Ta0IUL

TectupoBanue

VY cTHBIN O1Ipoc

JIMKTaHT Ha KCMOJIb30BAaHHUE
apryMeHTOB, OMOJOTHYECKON
TEPMHUHOJIOTUU U CUMBOJIMKHU
WNunuBunyanpHas
caMmocTosiTeNbHas paboTa
[IpeacraBnenue pe3yiabTaToB
IIPaKTUYECKHUX paboT

3amuTa TBOPUECKUX padboT

3amura WHIUBUYaTbHBIX
MIPOEKTOB
BrinonHenue 3aJIaHUN

HpOMG)KyTO‘IHOﬁ aTTCCTallu

OneHuBaemasi AMCKyCCHUs 110
BOIPOCaM JIEKLIUU
Pa3zpaboTka meHTaNBHOM

pabotath B
KOMaH 1e

KOIJICKTUBE H

9.4I1-0/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OK 02. Henonrsosare Temer 1.1, 2.1 -2.3, 3.1- | KapTel B MUHU Tpynnax
COBPCMCHHBIC cpeacraa
ITOWCKa. apamza | 33> 4.1-4.3, 5.1-5.4, 6.1- | Boinonnenue u 3anura
u unrepnperammn | 6.3, 7.1-7.3, 8.1, 8.2, 9.1- | 1200paTOpHBIX padot
uH(OpMALUK 93 [IpencraBnenue pe3ynbTaToOB
u unbopmarmonnse | 9.411-o/c, 9.5T-o/c, 10.1, ﬁpae“ff;;g’;gai;’;m
TEXHOJIOTMU JUI BBINOMHEHUSA | 10.2. 10.311-o/c. 11.1T1-0/c pea > y 3
3a1a9 PO EeCCHOHANBHOI ’ ’ COOOIIIEHU C Tpe3eHTaIUEeH,
esITENbHOCTH MTOJITOTOBJICHHBIX TT0
: MEPEYHIO UCTOYHUKOB,
PEKOMEHI0BAaHHBIX
mperoiaBaTenemM
Temsr 2.1 -2.3, 3.1- 3.3, | OOcyxaeHue no Borpocam
OK 04. S pexruBHO 4.1-4.3, 5.1-54, 6.1-6.3, | JIeKIun
B3aUMOJICICTBOBATH u | 7.1-73, 8.1, 82, 9.1-9.3, | [Ipeacrasienue pesynbraTon

MPAaKTUYECKUX paboT

3ammTa TBOPYECKUX padboOT
3ammra  MHIUBUIYAJIBHBIX
IPOEKTOB
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OK 07. ConeiicTBOBaThH
COXPaHECHHIO OKpYXKaromieu
Cpellbl, pPecypcocOepeKeHuIo,
IPUMEHSTh 3HAHUS
00  UW3MEHEHMHM  KIUMara,
HPUHLUIIBI OepexITUBOTO
npou3BOACTBA, A (HEKTUBHO
JIECTBOBATH

B YPE3BBIYANHBIX CUTYyaLUAX

Temsr 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-4.3, 5.1-54, 6.1-
6.3, 7.1-7.3, 8.1, 8.2, 9.1-
9.3,

9.4I1-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3I1-0/c, 11.111-0/c

IK 1.1. IToaroraBnuBarth
pabouee MecTo, 000pyAOBaHHE,
CBIPbE, MCXOIHBIC MaTEepPUAIIBI

JUTS 00paboTKu CBIPBS,
MIPUTOTOBJICHHSI
nonyadbpukaToB B

COOTBETCTBUU C MHCTPYKUUSIMHU
Y PErJIaMEHTaAMH.

P9,T94-95
P 10, T 10.1-10.3
P11, T11.1.1

OO6cy>xaeHne o Bompocam
JCKIUH

Pazpabotka rimoccapus
3anoiaHeHne CPaBHUTEIBHBIX
TabIuUI]

TectupoBanue

YceTHBI ompoc

JIUKTaHT Ha UCMOJb30BaHUE
apryMEHTOB, OMOJOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIUKHI
NunuBuayanbHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKUX paboT

3ammTa TBOPYECKHUX padoT
Brimmonnenue 3aganuii
MIPOMEXKYTOYHOM aTTecTaliu
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