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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOI'PAMMBI YYEBHOMN
JUCIHUITIJINHBI
OVY/ 08. buosorus

1.1. MecTo IMCHUNIMHBI B CTPYKTYpP€e OCHOBHOI 00pa3oBaTe/IbHO MPOrpaMMbI:
PaGouast mporpamma 001Ie00pa30BaTEIbHON JUCIUIUIMHBI SIBISETCS COCTABHOM YacThIO MPOTPaMMHO-
METOJJMYECKOTO  CONPOBOXKICHUS 00pa30BaTeNIbHOM TPOrpaMMBbl  CpEIHEro oOmiero oOpa3oBaHMs,
peamm3yemoii B 'AIIOY «by3ynykckuii cTpOUTENbHEIN Koiiemk» B mpeaenax ocBoeHus OIl CIIO na 6aze
OCHOBHOT'0 00111er0 00pa30oBaHMs C MOJIYYCHHEM CPEeIHEro 00IIero 00pa3oBanus 1o crnenyanbaoctu-21.02.01.
«Pa3paboTka u 3KCcIuTyaTaiust HeQTSHBIX M Ta30BBIX MECTOPOXKICHUID)

Oo0meo0Opa3oBareibHas JUCHUIUIMHA U3ydaeTCsl Ha 0a30BOM YPOBHE.

VYueOHasi AUCIMIUIMHA BXOJHUT B 00II€00pa30BaTENbHbBIN MK OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbI
cpenHero npodeccroHaBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOLIEro OOpa3oBaHMS NPH IOJITOTOBKE
CHENUAIUCTOB cpeanero 38eHa no cneuuansHocT CI1O -21.02.01. «Pa3paboTka u sKcIuTyaTanus HeQTIHBIX
Y Ta30BbIX MECTOPOXKICHUI

1.2 llnanupyemblie pe3yJibTATbI OCBOECHUS I CHUILIMHBI:

B cootBercTBun ¢ ®I'OC CIIO u Ha ocHoBe TpedboBanuit ®I'OC COO B pamkax mporpaMmbl
yuebnoit muctmmarabl OY J1.08 «buonorusy 00ydaronmMucs 0CBauBalOTCs pe3yIbTaThl:

- oomue (yimunoctHeie (JIP), MeTanpenMmeTHbie (YHHUBEpCATbHBIC YUEOHBIC TTO3HABATEIIbHBIC
neiictBuss  (YVYII[l), yHuBepcanbHble yueOHble KOMMyHHKaTuBHble neiictBus (YYK]),
yHUBeEpcaibHbIe yueOHbIe perynsaTuBHbie acicTBus (Y YP/));

- IUCIHMIUTMHApHBIE (TIPeIMETHBIE pe3yIbTaThl 0a30Boro yposHs (I1PO);

Koanbi IInanupyemMble pe3yJbTaTbl 0OCBOCHHS Y4eOHOM AUCHHUIIMHBI BKJIYAIOT:
pe3y/1bTaToB

JInuHocTHBIE pe3yabTarthl (JIP)

TpyaoBoro socnuranus: (JIP)

JIP 01 TOTOBHOCTb K TPY/1y, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYA0JII00HeE;

TOTOBHOCTH K aKTUBHOU JIEITEIbHOCTH TEXHOJOTMYECKON M COLHUAIBHOU
HaIlpaBJIE€HHOCTH, CIOCOOHOCTh  HMHUIMUPOBATh, IUIAHUPOBATH U

JIP 02 CaMOCTOATCIIBHO  BBIINIOJIHATHL TAKYI JACATCIBHOCTb, <20MOBHOCHb U
cnocobHocms K 06pa306aHuf0 u caMooépas'oeaHu;o Ha npomsdiceHuu ecell
HCU3HU,

MHTEpEC K DPA3NUYHbIM cdepaM NpodecCHOHANBHON IesTeIbHOCTH, YMEHHE
JIP 03 COBEpIIaTh OCO3HaHHBIM BBIOOp Oynymied mnpodeccun U PeaTU30BBIBATH
COOCTBEHHBIE )KU3HECHHBIC TUIAHBL;

IKOJOI'MYE€CKOIro BOCIIMTaAaHUA

c(OPMUPOBAHHOCTh IKOJIOTMUECKON KYJIbTYpBI, MMOHUMAaHHE BIUSHUS
COIMATbHO-I)KOHOMHUYECKUX TIPOIECCOB HAa COCTOSHUE MPHPOJHON U
COLIMATILHOU Cpefibl, OCO3HAHHUE TII00ATBFHOTO XapaKTepa AKOJIOTHUECKUX
JIP 04 IPOOIIEM; nOGblIUUEHUE YPOBHS IKOJIO2UYECKOL KYIbMYPbl: NpUodpemenue
ONbIMaA NIAHUPOBAHUA NOCMYNKOS8 U OYEHKU UX B03MONCHBIX NOCIEOCBUL
0151 OKpydHcarouyeli cpeovl

IJIAHUPOBAHUE M OCYIIECTBICHHUE JEHCTBUM B OKPYXKAIOILIEH cpene Ha
JIP 05 OCHOBE 3HAaHMS IeJell  yCTOMYMBOrO  Pa3BUTUS  YEJIOBEYECTBA;
9KOI02UYECKU Yenecoodpaznoe OmHoueHue K npupooe Kax UCMOYHUKY
JHCU3HU HA 3emae, OCHOBe e€ CYuecmeoB8anusl;




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCHHUILIMHBI BKJIYAIOT:

JIP 06

AKTUBHOE HENPUATHE IEUCTBUM, IPUHOCAIINX BPEIl OKPYIKAIOIIEH Cpene;

JIP 07

yYMEHHUE NMPOrHO3UPOBATh HEOIATONPUATHBIE SKOJIOTUYECKHUE TIOCIIECTBHS
MpeaNpUHIUMAEMbIX AEHCTBUM, MPEeNOTBpallaTh UX; HAIUYUe pa3eumo2o
9KOJI02UYECKO20 — MbIULIEHUS,  IKOJO2UHECKOU  KYIbMypbl,  ONblma
oesamenbHocmu 9KOJI02UYECKOU HanpasiIeHHoCmu, YMeHus.
PYKOBOOCMBOBAMbCS UMU 6 NO3HABAMENbHOU, KOMMYHUKAMUBHOU U
COYUANbHOU NpaKmuke, 20MOBHOCMU K YUACMUIO 6 NPAKMUYECKOU
0esamenbHOCMU 9KOJI02UHECKOU HanpagIeHHOCIU,

JIP 08

paciiMpeHue OnbITa ASSITEILHOCTH SKOJIOTHUECKON HAPaBICHHOCTH;
CNOCOOHOCMb UCNOIL308AMb NPUOOPemaemble NPU U3yYeHUU OUOTO2UL
3HAHUA U YMEHUs NPU peulenuy npooaem, C8A3AHHBIX C PAYUOHATbHBIM
NpUPOOONONb308aHUeM (COONI00eHUe NPABUL NOBEOEeHUs 8 NPUPOOE,
HAanpasieHHvIX Had COXPAaHeHUe PABHOBECUs 8 IKOCUCMEMAX, OXPAHY
81008, 3K0ocucmem, buocgepol);

IMCHHOCTU HAYYHOI'O IO3HAHUSA:

JIP 09

cOPMUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B TOJUKYJIBTYPHOM
MHUpE;

JIP 10

COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATEIbCKOM KYyJIbTYpPhl KakK CpEICTBA
B3aUMOJCHCTBUS MEXKIY JIFOJIbMU U IO3HAHUS MUPA;

JIP 11

OCO3HaHUE IIEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTh

MPOCKTHYIO M HCCIEAOBATENIbCKYIO JCSITEIIbHOCTh MHIUBUIYAIbHO U B
rpynne. [lonumanue cneyuguxu 6uonocuy Kax HayKu, OCO3HaHue e€ poau
8 opmuposanuy payuoHaIbHO20 HAYYHO20 MbIULIEHUA, CO30AHUU
YenocmHo20 npeodcmaesienus 00 OKpyxcaroujem mupe Kak o eouHcmee
npupoosbl,  yenogeka U obwecmeda, 6 NOZHAHUU  NPUPOOHBIX
3aKOHOMepHOCmel U peuleHuu npooiem COXpaHeHus NpUpooOHO2O
pasHosecus ;y0edcOEHHOCMb 8 3HAYUMOCU OUONIO02UU OIS COBPEMEHHOL
yusunuzayuu: odecneyeHus HOB020 VPOBHS paA36UMUSL MEOUYUHDI,
C030aHUs  NEePCNeKMUBHLIX  OUOMEXHON02UU, CHOCOOHBIX — peulams
pecypchubie npobiembl pazgumusl yeioseyecmeda, NoUCKa nymetl 8bixood
U3 2100aNbHLIX IKONOSUYECKUX NpobeM U obecneuyeHus nepexooa K
YCMOUYUBOMY PA3BUMUIO, PAUUOHATLHOMY UCNONb308AHUIO NPUPOOHBIX
pecypcos U (opmMupogaHur0  HOBLIX  CMAHOAPMOS  IHCU3HU,
3aUHMepPeco8aHHOCMyb 6 NOLYYeHUU OUONOSUYECKUX 3HAHUU 6 Yensx
nogvluleHUus obwell Kynbmypul, eCmeCmeeHHO-HAYYHOU 2PAMOMHOCIU
KaK coCmasHol yacmu QyHKYUOHAIbHOU 2PAMOMHOCIU 00VH4aAOUUXCH,
Gopmupyemoii npu uzyueHuyu buosoUul,

MeTtanpenmeTHble pe3yJibTaThl

YHHBepcaJibHble y4eOHbIe o3HaBaTeabHble AeiicTus (YYIL):

a) 0a3oBble JJOTHYeCcKUe JeHCTBUSI:

VVYII/Ta.1

CaMOCTOSITENIbHO  (OpMYIMpOBaTh M aKTyalM3UpOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; KOOPOUHUPOBAMb U BbINOIHAMb PAOOMY
8  YCI08UAX  peanbHO20,  BUPMYANbHO20 U  KOMOUHUPOBAHHO20
83AUMOOEUCMBUsL;




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCHHUILIMHBI BKJIYAIOT:

VVYII/Ta.2

YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK WU OCHOBAHMS JUISI CPABHCHHSI,
KiaccuuKauuu U OOOOIIEHUS; UCNOIb308AMb NPU OCEOCHUU 3HAHULL
NPUEMbL  TI02UYECKO20 MblUileHUs (aHanuza, CcuHmesda, CpPAaeHeHus,
Knaccuguxayuu, 0000wjeHUs), pPacKpbvleamv CMbICT  OUONOUHLECKUX
NOHAMUL (8b10€IAMb UX XAPAKMeEPHble NPUSHAKU, YCMAHABIUBAMb CE:A3U C
OpyaumMu NOHAMUAMU);

YVIIJa.3

OTIpeACIATh LENTN AESTeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
TOCTIDKEHUS; UCNONIb3068aMb OUON02UYeCKUe NOHAMUA 0Nl 00bACHEeHUs
Gaxmos u aeneHutl HUBoU NPUPOOsl, CMPOUMb TO2UYECKUE PACCYHCOCHUS
(unOyKmueHbvle, 0eOYKMueHbvle, N0 AHAN02UU), BbIAENAMb 3AKOHOMEPHOCTU
U npomugopeyus 8 paccmMampueaeMvlX AGNEHUAX, OOPMYIUPOBAMb
8616000l U 3aKNIOYEHUSL,

VVYTI/Ta.4

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOpPEYHsI B PacCMaTPUBAEMBIX
SIBIICHUSIX; NPUMEHAMb CXEMHO-MOOENbHble CPeOCMBa 01 NPEOCHABIeHUs.
CYUeCMBEHHbIX C@s3ell U OMHOWEHUL 8 U3YYaeMblx OUOL0SULeCKUX
00veKmax, a makdce NPOMUBOPeYUll PA3HO20 pPOOd, 6biGICHHLIX 6

Pas3iludHblx qubOpMaL{MOHHbZ)C UCMOYHUKAX,

VVYII/Ta.5

BHOCUTb KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PC3YJILTATOB
oejIsAM, OOCHHUBATh PHUCKHU HOCJ'ICI[CTBI/II\/'I JACATCIIBHOCTH, pa3pa6amb16amb niaH

PpeULeHuA npO6JZ€Mbl C yllén’IOM AHAIU3ad UMernWUxXcsl mamepualbrblx U

HeMamepuaibHulX pecypcos

0) 0a30BbIe NCCIeT0BATENIbCKHE JIeliCTBUS:

YY1 6.1

BJIAJICTh HABBIKAMH y4eOHO-HCCIIEAOBATENbCKOM M MPOEKTHON NESTENbHOCTH,
HaBBIKAMU pa3peiieHus npoodiiem;

YY1 6.2

BBISBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIU3UpOBaTh 3ajaudy,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHMs, HAXOAUTh apryMEHThI I AOKa3aTelIbCTBa
CBOUX YTBEPXKACHHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELLCHHUS,;

YYIIA 6.3

AQHAJIM3UPOBATH IIOJIyYCHHBIE B XO/I€ PELICHUS 3a/1a4i PE3YJIbTATHI,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE
B HOBBIX YCJIOBUSX;

VVIIJI 6.4

YMETh MIEPEHOCUTDH 3HAHUSA B [TO3HABATENBHYIO U IPAKTHYECKYIO 00JIaCTH
KU3ZHEACITEIbHOCTH;

YV 6.5

YMETh HHTETPHPOBATh 3HAHMSI M3 PA3HBIX MMPEIMETHBIX 00J1acTel;
8b106U2AMb HOBbIE UOeU, NPediazamb OPUSUHATIbHBLE NOOX0O0bL U
peuleHust, cCmasums npooaemvl U 3a0a4u, OOnycKaruue
anbmepHaAmueHble peuleHus;

VYVYIIA 6.6

BBIJIBUTATh HOBBIE HJICH, TIPEIaraTh OPUTHHAIBHBIE TOIXOABI U
PEILICHHUS; 0a8amyb OYEHKY HOBbIM CUMYAYUSIM, OYEHUBAMb
APUOOPEmMEHHBIIL ONbIM, OCYUWECMBIAMb YEIeHANPAGIeHHbII NOUCK
nepeHoca cpedcmas u cnocobo 0eticmaust 8 npoghecCUOHAIbHYIO cpedy;

B) padoTta ¢ nHpopManmei:

VYT B.1

BJIaJICTh HAaBBIKAMU MOJYyYeHHUS WH(POPMAIUY U3 HICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIBHO OCYIIECTBIATD ITIOMCK, aHAIIU3, CUCTEMATU3aLUIO U
MHTEpIpeTanrio HHPOPMALIUU PAa3IHYHBIX BUJOB U (HOPM MpeICTaBICHHUS,




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCHHUILIMHBI BKJIYAIOT:

npuo6pemamb onsvlm UCnojlb306aHUA qubOpMaL{MOHHO'KOMMyHuKamu@Hle

meXHOJZOZI/lI/?, coeepuiteHcmeosams Kyabmypy adKmueHO20 UCNON1b306AHUA
PA3TUYHBIX NOUCKOBbLLX CUCMEM,

CaMOCMOSMENbHO 8bIOUPAMb ONMUMATLHYIO (POPMY Npedcmasienus
buonoeuueckou uHgopmayuu (cxemol, epaguxu, ouazpammol, maodauysl,
PUCYHKU U Opyeoe),

UCNONIL306AMb HAYYHDIL A3bIK 8 KAuecmeae cpeocmea npu pabome c
buonocuneckol ungopmayueil.: npumMeHams Xumuieckue, uzuieckue u
MamemamuyecKkue 3HaKu U CUMBO.IbL, popmyvl, abopesuamypy,
HOMEHKAAMypy, UCNOIb308AMb U NPeoOPA306b18aAMb 3HAKOBO-
CUMBOIUYECKUe CPeOCmBA HA2NISIOHOCU,

VYT B.2

OLCHUBATb JOCTOBCPHOCTb, JICTUTUMHOCTD I/IH(bOpMaI_II/II/I, €€ COOTBCTCTBHC
ITIPaBOBBIM M MOPAJIBHO-OTUYCCKHM HOpMaMm;

YHHBepcaJibHble Y4eOHble KOMMYHMKaTHBHBIe AelicTtBus (YYKJI):

0) coBMeCcTHasI 1eATeJIbHOCTD:

VYK 6.1

MOHUMATh W WCIOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBHUIYaIbHON
paboThI; noHuMamv U UCNOIB308AMb  NPEUMYWECBA  KOMAHOHOU U
UHOUBUOYATILHOU ~ pabomsl  Npu  peuleHuu  OUONOSUYECKOlU  npodieMbl,
000CHOBbIBAMD He0OX00UMOCMb npUMeHeHUs. 2PYNNoOBbIX ¢opm
83aUMOO0eUCmBUsL NPU peuieHUuU y1eOHOU 3a0ayu;

YYKJI 6.2

IIPUHUMATh LEIM COBMECTHOM JEATEIBbHOCTH, OpPraHHU30BBIBATH U
KOOPAUHHUPOBATh JCHCTBHS IO €€ JOCTH)KEHHUIO: COCTaBJIATH IUIAH
NeWCTBUH, pacpeessiTh POJIU C Y4ETOM MHEHUH yYaCTHUKOB 00CYX/1aTh
pe3yJabTaThl COBMECTHON PabOTHI;

IIpenmeTHble pe3yjbTaThl 0a30Bblii ypoBeHb (I1P0)

I1P61

CdopmupoBaHHOCTh 3HaHUN O MECT€ U POJIM OMOJIOTHH B CHCTEME HAy4YHOTO
3HAHUS; 8 POPMUPOBAHUU COBPEMEHHOU eCIeCcmM8eHHO-HAYYHOU KAPMUHbL MUpa
U HAYYHO20 MUPOBO33DEHUs, O BKIAOe POCCUUCKUX U 3aPYOEeHCHLIX YYEHbIX-
buono2o6 6 pazeumue ouonocuy HyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa IS
pelIeHUs KU3HEHHBIX TIPOOJIEM.

I1P62

CdhopMupoBaHHOCTH YMEHUS pacKpbIBaTh cojiep KaHne
OCHOBOTIOJIATalONMUX OWOJIOTHYECKHX TEPMUHOB U TOHSTHI: KHU3HB,
KJIETKA, TKaHb, OpPTaH, OPraHu3M, BHI, MOITYJISAIUS, DKOCUCTEMa, OMOIIEHO3,
MeTabonu3M (0OOMEH BEIIeCTB M MPEBpAIlEHHE HYHEPTUH), TOMEOCTa3
(camoperymsnusi), OMOCHHTE3 OeNKa, CTPYKTypHas OpraHU3amus >KHBBIX
KIIETOK,  JUCKPETHOCTh,  CAMOPETYJSALHUs,  CaMOBOCIPOU3BEICHUE
(penpoaykius), HaCJIEACTBEHHOCTD, W3MEHYHBOCTb,
SHEPro3aBUCUMOCTH,POCT W  pa3BUTHE, YPOBHEBas OpraHU3allus,
2eHOGhOHO,  3s0OMIOYUSA,  OBudICYWUe  Ccunbl  (Ghakmopwl)  I600OYUL,
NPUCNOCOOIEHHOCb  OP2AHUZMO8,  BUO000OPA306aHUe, IKOJLO2UYECKUe
gaxkmopol,, npooyyeHmvl, KOHCYMEHMbl, DPeOVYEHMbl, Yenu NUmanus,
9KOI02UYECKAS NUPAMUOA, OUO2EOYEHO3,

I1P63

ChopmupoBaHHOCTE yYMEHHUS PACKPBIBATh COACPNKAHKE OCHOBOIOJIATAIOIINX
OMOJIOTMYECKUX TEOPHUM W THUIIOTE3: KIETOYHOW, XPOMOCOMHOM, IBOJIFOIMOHHOM




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCHHUILIMHBI BKJIYAIOT:

(980moyuonnas meopuss 4. Japsuna, cunmemuueckas meopus 360m0yuu) ,
MIPOUCXOXKACHUS )KM3HU U YEJIOBEKA.

[1P64

ChopmHupoBaHHOCTh YMEHHUS PACKPBIBAaTh COJAEPNKAHHE OCHOBOIOJATAIOIINX
Ouosiornyeckue 3akoHbl U 3akoHoMepHocTu (I'. Mennens, T. Moprana, H.1.
BasuiioBa, yuenusa (o yenmpax mMHo2000paszus u npoucxoxdcoeHusi KyabmypHulx
pacmenuti H Y. Basunosa)?. I'exkenst, ®. Mromnepa, K. bapazaxonomeprnocmu
(3apooviuiesoco  Cx00Cmea), 4epedo8anuss 2lA6HbIX HANPAGIeHUll U nymeu
ssontoyuu A.H. Cesepyosa, yuenus o buocgepe B.U. Bepnadckozo ), TpaHHIIBI UX
MIPUMEHUMOCTH K >KMBBIM CHCTEMaM.

I1P65

MpUOOpEeTEeHNE ONbITa MPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO IMO3HAHUS,
UCIOJIb3YEMBIX B OHOJIOTHMU: HAOMIONEHUS U OMNHCAHMS JKHUBBIX CHCTEM,
MPOLIECCOB M SIBJICHWH; OpraHW3alil ¥ TPOBEIACHUH OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIABMKECHUSI THUIOTE3, BBISABICHUS 3aBUCUMOCTH MEXIY
UCCIIETyEeMbIMU  BEIMYMHAMHU, OOBSICHEHHS TIONYYCHHBIX pE3yJIbTaTOB |
(dbopMynupoBaHMs BBIBOJOB C HCIOJIb30BAaHHMEM HAay4YHBIX MOHATHUH, TEOPUH U
3aKOHOB.

I1P66

ChopmupoBaHHOCTE yMEHHSI BBIACIATH CYIIECTBEHHBIC MPHU3HAKU
BUPYCOB, KJIETOK TIPOKApUOT ¥ OYKApUOT; OJHOKJIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTCOIEHO30B U DKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHA BEIECTB M TPEBPAIICHUS SHEPTHH B
KIIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DJHEPreTHYeCKOoro oOMeHa,
XEMOCHHTE3a, MHTO032, MeH03a, OIUIOJIOTBOPCHHUS, pA3BUTUS H
Pa3MHOXXEHHUS, WHAUBHUIYALHOTO pa3BUTUS OpraHU3Ma(OHTOTEHE3a),
O00pBOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO OTOOpa, BHUIA000pA30BaHUSA,
MPUCTIOCOOJICHHOCTH  OpraHW3Ma K cpele  OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTCHHBIX M3MEHEHHWH B JKOCHCTEMax
CBOEH MECTHOCTH; 6UO08, NONYIAYUl, HPOOYYEHMO8, KOHCYMEHMOS,
Peoyyenmos, OU02eoyeH0308 U IKOCUCMEM, OCOOEHHOCMU NPOYeccos.
HACe0CMBEHHOU UBMEHYUBOCIU, eCeCcm8eHH020 omboopa, Oeucmeus
9KOI02UYECKUX (PAKMOPOB HA OP2AHU3MbL, NEPEHOCA 8eujecm8 U NOMOKa
9HepeUuU 8 IKOCUCTNEMAX, KpPY2080pOma 6euwecms U OU02eoXUMUUECKUX
YUuK108 8 buocgepe;

I1P67

CdopmupoBaHHOCTh YMEHUS MIPUMEHSTH MOJyY€HHbIE 3HAHUS JJI1 OOBSCHEHUS
OMOJIOTMYECKUX MTPOLIECCOB U SIBICHUH, IS IPUHATHUS IPAKTUYECKUX PEILICHU B
MOBCETHEBHOM JKU3HHU C LENbI0 00ecreyeHus] 0€30MacHOCTH CBOETO 3/10pOBbs U
3JI0POBbsI OKPYXKAIOIIUX JIIOACH, COOMIOIEHHs 310pOBOro 00pas3a >KU3HU, HOPM
IrPaMOTHOTO TIOBEJEHUS B OKpYXKaloIleld MPUPOAHON cpene; MOHUMaHUE
HEOOXO/MMOCTH HWCHOJb30BAHUS JOCTH)KEHUH COBpPEMEHHOW OHOJOTHH |
OMOTEXHOJIOTHH [T pallIOHATIBHOTO MIPUPOIONOIH30BaHUS.

I1P6 8

ChopmupoBaHHOCTE yMEHHS pemIaTh OWOJOTMYECKHE 3a7add, COCTaBIISTH
TEHOTUIIMYECKUE CXEMBl CKpELIMBaHUsA Ui PAa3HbIX THUIIOB HACJICAOBAHUS
MPU3HAKOB Y OPTaHU3MOB, COCTABIIITh CXEMbI MEPEHOCA BEILIECTB U SHEPIUU B
9KOCHCTEeMaXx (LIeTY MUTaHUs, MUIIEBbIE CETH

I1P6 9

ChopmupoBaHHOCTH ~ yMEHHUW  KPUTHUYECKH  OICHHBATh  HWH(OPMAIIUIO
OMOJIOTMYECKOr0 COJIEP)KaHUs, BKIIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3NUYHBIX HMCTOYHUKOB (CpeacTBa MaccoBoM WHGOpPMANUU, HAYYHO-
MOMYJISIPHbIE ~ MaTepuaibl);  UHTEPIPETHPOBATb  ATHUECKHUE  ACIEKThI
COBpPEMEHHBIX  HWCCJICIOBaHHMI  OWOJIOTMH, MEAWIIMHE, OHOTEXHOJIOTHH,
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Koabi Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCHHUILIMHBI BKJIYAIOT:
pe3yJabTaToB

paccMaTpuBaTh TJOOATBHBIE AKOJOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH,
(hOpMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HUIIHIO.

ChopMHpPOBaHHOCTh YMEHUI CO3/1aBaTh COOCTBCHHBIC MHCHMEHHBIC M YCTHBIC
I1P6 10 COOOIICHHsT Ha OCHOBE OHOJOrMYeckod HWHGPOpMAIMU W3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh NOHITUIHBIN anmapaT OMOJOruu

OcBoenne conepxkanus yuebnoi nucrurmumnael OY ]l 08. buonorus obecnedynBaeT JOCTHKECHUE
CTYACHTAMH OOIIMX W JUCIHUIUIMHAPHBIX PE3yJIbTAaTOB, KOTOPHIE B CBOIO o4epenb (pOpMUPYIOT
AJIEMEHTHI OOIIMX KOMITETEHIUH, U 3aKJIaIbIBACTCS OCHOBA JUTs (HOpMUPOBaHHS MPO(ecCHOHATBHBIX
kommeTeHnuit ®I'OC CIIO mo cnemuanpHOocTH 21.02.01. «PaspaboTka u SKCIuTyatarus HeQTAHBIX U
Ta30BbIX MeCTOpO)KHCHHﬁ))

KOII U HAMMECHOBaAHUE HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA TUCHUIIJIHHBI

¢dopmupyembix
KOMIeTeHIIHi O0mue JMCUMIUTHHAPHBIE

OK 01. Bribupats JIPO1, JIPO2, JIPO3, YVII [ a.1, I1P6 1, ITP6 2, I1P6 3, T1P6 4,
CIOCOOBI PeIIeHHUs YVII[a.2, YVII[a.3, YVII]] a4, I1P6 5, ITP6 6, IIPG 7, TIPG 8,
3a/1a4 YVII[ a.5, I1P6 9, ITP6 10
npodecCHOHAIBHON VVIIA 6.1, YYIIJ 6.2, YVII] 6.3,
JIEeATEIIbHOCTU YVIIJ 6.4, YYII[ 6.5 VYVII] 6.6
NPUMEHHUTETBHO K
pa3IMYHBIM
KOHTEKCTaM

OK. 02 JIP09, VVII/I81, YVII/B2, I1P6 1, ITP6 7, TTP6 10.
Hcnonb3oBath
COBpPEMEHHBIE
CpeZCTBa IIOUCKA,
aHaym3a u
UHTEPIpETANN
uHpOpMaLnH, 1
nH(pOpMaIMOHHBIC
TEXHOJIOTHH IS
BBITTOJTHEHUS 32144
npodecCHoHATBLHOM
JeSITeIIbHOCTH

OK. 04. Ddpdextusno | JIP11, YVKI61,YYK]I62, I1P6 5
B3alMOJICHCTBOBATEL U
paboraTh B
KOJUIEKTUBE U KOMaHJIE

OK. 07. JIP 05,JIP 06,JTIP07,JIP 08, I1P6 5 I1P6 6 ITPG 7
CoieiicTBOBaTh YVKJI61,YYKJ]I62
COXPAaHEHUIO
OKpYXaloIleH cpebl,
pecypcocOepexeHH 1o,
MPUMEHATH 3HAHUS 00
HU3MCHCHHUHM KJIHUMATa,
TIPUHITAITBI
OepexIIMBOTO




MIPOU3BOCTBA,
a3 pexTuBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

IIK 1.2. BeimonsaTs

00paboTKy
re0JIOTHYECKOU
UHPOPMALIUH O
MECTOPOXICHUU

YYKJI61,YYKJI63,YYKJI66,
YYKJ67,VVPIr2,YYPJ[
r3,YYP/Ir4,

ITP6 1, ITP6 2, I1P6 3, TIPG 4,
I1P6 5, ITPG 6, I1P6 7,

10




()
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2.2. TemaTu4yeckuii IVIaH U coaep:kaHue ydeOHoi qucuumiauabl OY/J1.08 «buoJsiorus»

Ne Konp!
HaumenoBanue ypoKa OGnem | 00PasoBa
Coaep:xaHue yueOHOro MaTepuaJia u (pOpMbI OPraHU3aIUM AeATEJIHLHOCTH 00yYal0IHUXCS TeJbHBIX
pa3IenoB u TeM 4acoB
pe3yjbTa
TOB
1 2 3 4 )
2kypc 3 cemectp 2026-2027 yu. r. (54 1)
Paznen 1. buosnorus kak Hayka. 2KuBble cHCTEeMbI U UX OPraHU3aLMs 2
Tema 1.1. Coaeprxanue y4eO0HOT0 MaTepHuaJia 2
Buoaorus JIP8,JIP9,
B cucTeMe . JIP10VY
nayk.O6mas Buonorust — Hayka O XHBOH npHpoze. Cesi3u 61/1uonorpm c O6H.I€CTB€HUHBIMI/I, TEXHUYECKUMH U JIPYTHUMH I sl
XapaKTepHCTHKA €CTeCTBEHHBIMH HayKaMH, v(bnnocoq)vnen, penurueit, STHKOHM, JCTETMKOW ¥ TmpaBoM. Ponb Ouoioruu B VI
- (hopMHpOBaHUY COBPEMEHHON HayYHOU KapTHHBI Mupa. CrcTeMa OHOJIOTHYECKUX HAYK. 52
MeTonpl TO3HAHWS KUBOW TPHPOJLI (HAOMIOACHHWE, 3KCIICPUMEHT, ONMHUCAaHUE, W3MEpeHHe, Kiaccupuramms, 1 YS;H il
MOJICTTMPOBAHKE, CTATUCTUYECKAss 00paboTKa TaHHBIX). 2 83
JKuBble cuctembl (OMOCHCTEMBI) KaK TIpeaMeT u3ydeHuss Ononoruu. OTIMdne )KUBBIX CUCTEM OT HEOPTaHMYCCKOM YS;H il
npupoabl. CBoiicTBa OMOCKCTEM M UX Pa3HOOOpas3ue. 54
YpoBHU Opra"u3aIiui OMOCUCTEM: MOJICKYJIIPHO-TEHETHYCCKUH, KIIETOYHBINA, OPTaHN3MEHHBIH, IOy JISITHOHHO- YS;H N85
BUJIOBOM, 9KOCHCTEMHBIH (01O - reolieHOTHYeCKUi ), bnochepHbIii '
Pa3znen 2 XuMnuyeckuii cCOCTaB U CTPOEHHE KIETKH 6
Conep:xaHue yueOHOT0 MaTepHuaJa 2 JIP1,JIP2,
Tema 2.1. XHUMHUYECKHUI COCTaB KJIETKH. XUMUYECKHE AIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Boa 1 MuHepasibHbIE 2 2 JIP3
Xumuueckuii cocraB | BemiectBa. OYHKIMK BOJbI U MUHEPAILHBIX BEIECTB B KieTKe. [lomaepkanne 0CMOTHYECKOro Oananca. bemku. VVIIJ
KkJeTkH. Boxa CocTaB u cTpocHHE OEITKOB. AMUHOKHCIIOTH — MOHOMEPHI 0eITKOB. He3aMeHnMBbIe 1 3aMEHUMbIC aMUHOKHUCIIOTHI. a2,
U MUHepaJbHble AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPHI OCIKOBOM MOJIEKyNbl (TIepBUYHAS, BTOPHYHAS, TPETUYHAS U VYT
BellecTBa. YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBa OeakoB. Buonoruueckue ¢GyHKIuM OeinkoB.DepMeHTH —
Buosoruueckn Ouosnornueckue karanuzaropbl. CTpoeHMe (QepMeHTa: aKTHBHBIH IIEHTP, CyOCTpaTHas CHEU(pUIHOCTD. a.3,
Ba:kHble xumuieckue | Kodepmentsr. Butamunsl. OTiauuuns GepMEHTOB OT HEOPTraHHMUYECKUX KaTaln3aTOpOB. YVIg
COeUHEeHUS YriieBoabpl: MOHOCaxapuabl (TJIF0K03a, prd03a U Je30KCHUpr003a), Tucaxapu bl (caxaposa, JIaKTo3a) ’ 0.1,
noaxcaxapuibl (Kpaxmal, IIMKOTeH, HeJIoo3a). bruonorndyeckue GpyHKIMH YIIIeBOA0B. JIMIHIBL: YVYII
TpUrIHIEPUIbI, (hocPomunu bl cTepousl. I uapodpmisHo-runpodoOHbIe cBolicTBa. buonornyeckue GpyHKImu 0.3,
munuioB. CpaBHEHUE YTIICBOJIOB, OCJIKOB U JIMMTUIOB KaKk UCTOYHHUKOB dHepruu. Hykinennossie kucnoter: JTHKu JIP12,JIP1
PHK. Hykneotuasl — MOHOMEPHI HyKIeHHOBBIX KucaoT. Ctpoenne u dyuaknnu [JHK. Ctpoenue u GyHKITIN 3,JIP14,]1
P15

PHK. AT®: crpoenue u GpyHKIIUN
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JlaGopaTopHoe 3aHsiTHE

JI3 Nel«Ctpoenue KineTku (pacTeHus, )KUBOTHBIC, TPHOBI) M KICTOYHBIC BKIIIOUCHHS (Kpaxmall, KapOTHHOUIBI, YVYIIJ
XJIOPOIUTACTBI, XPOMOTLIACTHI )» a.4,
[ToaroToBKa MUKpPOIIPENIapaToB, HAOIIOICHUE C TOMOIIBI) MHUKPOCKOIIA, BBISIBICHUE Pa3IHIUN MEKIY YVYIg
M3y4aeMbIMH 00BeKTaMH, (DOPMYITHPOBaHNE BHIBOJOB a.5,
YVIII a.6
JIP11,JIP
32, JIP 33,
JIP 34
Tema 2.3. Coaeprxanue y4eO0HOT0 MaTepuaJia
CrpykTypHo- Hutomnoruss — Hayka o kierke. KierouHas Teopusi — mpuMep B3auMOACUCTBHS HICH M (akTOB B HAYYHOM YVIIA
¢byHKUHOHAIbHAS MO3HAHUW. METOIBI N3yUeHUS KIICTKH. a.4,
OpraHusamus Kietka kak memocTHas xuBas cuctema. OOmme nIpu3Haky KIETOK: 3aMKHYTasl Hapy>KHass MEMOpaHa, MOJICKYJIbI VVII
KJIeTOK.Bupychl. JHK kak reneTuueckuil anmapar, cuicTeMa CHHTe3a Oerka. a5
Tumbel KIETOK: 3yKapUOTHUYECKas W mpokapuotudeckas. OCOOCHHOCTH CTPOCHUS MPOKAPHOTUYCCKON KIICTKH. -
Knerounas crenka Oakrepuii. CTpoeHne SyKapHOTHYeCKON KiIeTkH. (OCHOBHBIC OTIWYHS PACTUTEIHHOU, YYIlla.6
JKUBOTHOM M TpuOHOW KieTKU. [IOBEepXHOCTHBIE CTPYKTYPHI KIETOK— KJICTOYHAs CTCHKA, TIUKOKAIHUKC, WX JIP11,JIP
dhynkiun. [Tnazmarnueckas MmeMOpana, ee CBOMCTBA U (DYHKIIHH. 32, JIP 33,
Ilurormazma u ee opranomabl. OgHoMmeMmOpanubie opranouanl kietku: DIIC, anmapar ['oidbmku, JTH30COMBEL. JIP 34
[TosryaBTOHOMHBIC OPraHOMBI KJIETKU: MUTOXOHIPUH, IUIacTUIBL. [IponcXokIeHHe MUTOXOHAPUN W IJIACTHIL.
Buner nmactun. HememOpaHHBIE OpraHOWAbl KIETKH: pUOOCOMBI, KJIETOYHBIN IIEHTpP, EHTPHONH, PECHUYKH,
KIyTUKH. DYHKIMM OPraHOUI0B KISTKH. BKitoueHus!.
Snpo — perynstopHsIi neHTp KiaeTku. CTpoeHue spa: sjaepHas 000JI09Ka, KapuoIuia3Ma, XpOMaTHH, SIPHIIIKO.
XpomocoMmebl. TpancnopT BemiecTB B KieTKe. HekneTounsie GopMBbI )KU3HHE — BUPYCHL. ICTOPHUS OTKPBITHS
BupycoB (/1. U. IBanoBckuit). OcOOEHHOCTH CTPOCHUS U )KU3HEHHOTO IUKJIA BUPYCcOB. bakrepuodaru. boiesnn
pacTeHHIA, )KUBOTHBIX U Y€JIOBEKA, BEI3bIBAEMEBIC BUpycaMu. Bupyc nmMyHoaedunura yenoseka (BUY) —
Bo3Oyaurens CIIW/la. [IpodunakTrka pacpocTpaHeHus BUPYCHBIX 3a00IeBaHNN
Paznen 3. /KusHenesiTeIbHOCTh KIETKH
Tema 3.1. Coaepsxanue yueGHOro MaTepHasia
OO0MeH BellecTB JIP8,JIP9,
W IIpeBpalenne OOMeH BeIIecTB, WM METa0oIn3M. ACCUMIWIIIHS (IIACTUICCKUH OOMEH) M AUCCUMIUIANNS (dHEPTeTHICCKUN JIP10,JIP1
JHeprum 0o0MeH) — JB€ CTOPOHBI €AMHOrO Mpolecca Mmerabonu3ma. Ponb 3aKOHOB cOXpaHEHHs BELIECTBAa M YHEPTUH B 1JIP 32,
B KJIETKe. NOHUMAaHUHU MeTabonn3Ma. Tunsl oOMeHa BElIeCTB: aBTOTPO(HBIN U TeTepoTpodHbIil. Posb epMeHTOB B 0OMeHe JIP 33, JIP
Buocunres 0enka 34

BEIIECTB U MpeBpalleHuH dHepruu B kietke. @ortocunte3. CBeToBast U TeMHOBas (a3bl (poTrocuHTe3a. Peakiyn
(hotocurTe3a. D heKTUBHOCTE PoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3a JUIA JKU3HU Ha 3emiie. BrnusHue ycnoBuit
cpenpl Ha (POTOCHHTE3 W CIOCOOBI TIOBBIMICHUSI €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUI. XEMOCHHTES.
XeMmocHuHTe3upyIomne 6akTeprun. 3HaUeHNE XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.
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DHepreTudeckuii 0OMeH B KJIeTKe. Paciiernienne BemecTB, BeIJeIEHHe U aKKyMyJTUPOBaHHE SHEPTHH B KIIETKE.

Oransl sHepreTudeckoro oomena. ['muxonus. bpoxenuen ero Buasl. KuciaopoaHoe okucienue, Win KIETOYHOE 2
neixanue. OkucnurenbHoe pochopuarpoanue. IHHEeKTHBHOCT SHEPreTHUSCKOro oOMeHa. Peakiuu
MaTpu4dHOro cuHTe3a. ['eHernueckas napopmarms u JJHK. Peanuszarus renernueckoii nHGOpMAIINH B KIETKE.
I'eneTnueckuii kKox 1 ero cBoiictBa. Tpanckpunums — MmarpuuHbiii cuate3 PHK. Tpancnsanus — Ouocunres Oenka.
Orambl TpaHcsauy. KoaupoBanue aMUHOKUCIOT. Poitk pubocom B OnocrHTe3e Oenka
IpakTH4ecKoe 3aHsTHE. 2
[13Ne 1 «Pemenne 3amad Ha ONpeAeICHAE TTOCIICOBATEILHOCTH HYKJICOTHIOBY 2
Pa3nen 4. PasmHoOXeHMe M MHANBUAYATbHOE Pa3BUTHE OPraHM3MOB 4
Tema 4.1.
e — Conep:xanue yueOHOT0 MaTepHaJa 2 VYK Tad,
KJICTKH KiteTouHbIf UK, WK KU3HCHHBIN UK KiaeTku. MaTepdasa u mutos. IIpoiiecchl, mpoTekaroliye B uuTepdase. VVK]Ia5,
Perunukanus — peakuus marpudnoro cuatesa JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HA0Op — KAPHOTHII. YVK]]
JIMTIIIONTHEIN B TaIUTOUIHBIA XpOMOCOMHEIE HaO0Ophl. XpoMaTuasl. L{uTomorndeckre OCHOBBI Pa3MHOKCHHS H 6.1,
VMHIWBUAYaTBHOTO Pa3BUTHs OpraHu3MoB. [lenenne knetku — muto3. Crtaauu mutosa. [Iponecchl, npoucxoasmme VYK
Ha pa3HbIX CTagusIX MUTO03a. Bruonornyeckuit cMpicn muto3a. [Iporpammupyemast rubesb KIETKH - alloITo3 6.3,
2 YYKI
0.6,
YVYKI 6.7
,YYPJlal,
YVYPJla2,
JIP34
Tema 4.2. Conepsxanue y4eGHOr0 MaTepuasa 2
®opmb1 JIP15,VY
PasMHOMKEHHs ®opMBI pPa3MHOKEHHS OPTaHU3MOB: OEcIIoNioe U MoJjIoBoe. Buabl 6ecrooro pa3sMHOXKEHHUS: JelieHIe HaBOE U Klla.1,VY
OPraHM3MOB. MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BETETATUBHOE pa3MHOKEHHUE. VICKyCcCTBeHHOE K,Z[a'2 ’yy
WHaMBHAYATbHOE KJIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAYCHHUE IS CEJICKIIHU. ’
pasBuTHe ITonoBoe pasmMHOkeHHUE, €ro OTIIMYKA 0T Oecnonoro. Meios. Craauu meiosa. [Ipoueccel, mpoucxoasiue Ha K[ a3
OPraHH3MOB craauax meiosa. Ilosenenue xpomocom B Meiiose. Kpoccunrosep. bruonornueckuii CMBICT ¥ 3HaYEHUE MEHO03a. YVPL62,
['ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BEIE JKeJe3bl: CEMCHHUKN M SUYHUKH. YVYPJI63,
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KIETOK — TaMeT (CIIiepMaTO301 I, SUIEKIETKA) — CIEpMAaTOreHe3 U OOTEHE3. 2 VVYPJI64

Oco0OeHHOCTH CTPOCHHUS SHIEKIETOK U criepmaTo3onoB. OmnonoTBopenue. [laprenorenes. nauBumyansHoe
pasBuTHe (OHTOTeHe3). OMOpPHOHATILHOE pa3BUTHE (AMOpHOreHe3). DTaIbl SMOPHOHATBHOTO PA3BUTHUS Y
MO3BOHOYHBIX JKUBOTHBIX: Apo0iIeHue, TacTpyJsiius, opranoreHes. [locramOpronansHoe pazButue. Trumst
HOCTIMOPHOHAIBHOTO Pa3BUTHUS: MIPAMOE, HeTIpsIMOe (JIMYMHOYHOE). BimsiHue cpebl Ha pa3BUTHE OPraHH3MOB;
(axTOpHI, CHOCOOHBIE BBI3BIBATH BPOXKICHHBIC YpoACcTBa. PocT u pa3ButHe pacteHnii. OHTOreHe3 IBETKOBOTO
pacTeHusl: JBOWHOE OIIOIOTBOPEHHE, CTPOSHHE CEMEHH, CTa 1K Pa3BUTHU
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Pa3nen 5. HaciiencTBeHHOCTH W H3MEHYHBOCTH OPraHU3MOB

Tema 5.1. Coaeprxanue y4eO0HOT0 MaTepuaJia JIP 24, JIP
3axonomepnocTH IIpeaMeT U 332Ul TEHETHKH. POIb IIUTONOTHH ¥ SMOPHOJIOTUY B CTAHOBIICHNH TeHETHKH. BKIIaz pOCCHIACKHX 1 25, YYIIA
Hac/Ie0BaAHMs. 3apy0OeKHBIX YUEHBIX B Pa3sBUTHE TI€HETUKU. METOIbI TEHETHKH (TUOPHI0TOrMYECKUH, IIUTOIEHETHIECKHHA, a.l
Cuenuennoe MOJICKYJISIpHO-TeHeTHYeCKUiT). OCHOBHBIC TEHETHYCCKUE TMOHITHA. [ eHeTHUECKash CUMBOJIUKA, HCIOIb3yeMasl B VVII
HacJaea0Banue cXeMax CKpelHBaHMii. 9 B.2,
NpU3HaKOB 3aKOHOMEPHOCTH HACJEOBaHMs MPU3HAKOB, ycTaHoBIcHHBIC I'. MeHaenmeM. MOHOTHOPHUIHOE CKpEIUBaHHUE. VYT
3akoH eauHOOOpa3uss THOPUAOB IMEPBOTO MOKOJCHWS. [IpaBUO JOMUHHUPOBAHWSA. 3aKOH pPaCHICTIICHUS B.3,
npu3HaKoB. ['unore3a unctoThl ramet. [lonHOE M HENONHOE JOMUHUpOBaHKe. JJurnopuiHoe ckpemuBanme. 3aKoH VVIII
HE3aBHCUMOTO HACIICJIOBAaHUS IPH3HAKOB. [[UTOr€HETHYECKUE OCHOBBI JIUTUOPUIHOTO  CKPEIUBAHUS. B.4,
Ananusupyrolnee ckpenuBanme. Vcronb30BaHue aHATU3UPYIONIETO CKPEIUBAHUS IS ONPEACTICHUS TeHOTHIIA VVII/ B.5
ocobu. CreruieHHOe HaclieoBaHue Mpu3HakoB. Padora T. MopraHa mo CIEMJICHHOMY HAcJeIOBaHUIO TE¢HOB. VVYK/a.l,
Hapyimienve creruieHrss TEHOB B pe3ylbTaTe KPOCCHHIOBEpa. XPOMOCOMHAS TEOPHs HACIEJCTBEHHOCTH. VYKJIa2,
I'eHeTHYECKHE KAPTHI. VYK a3
T'eneruka nona. XpoMOCOMHOE ONIPEACIICHUE M0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbIE U VYPI 12
rereporaMeTHbIe opranu3mel. HacneioBanne Npu3HaKoB, CIECTUICHHBIX ¢ TIOJIOM VYPI r' 3
I[pakTnyeckoe 3ansiTHe VYP/I 14
113 N2 JIP1JIP2,
Perienue 3a1a4 Ha onpe/eNieHHe BEPOSITHOCTH BOZHUKHOBEHHS HACIIEICTBECHHBIX MTPU3HAKOB IPH MOHO-, JTU-, 10 JIP3,JIP5
MOJUTHOPUITHOM M aHATU3UPYIONIEM CKPEIUBAHNH, COCTABICHUE TCHOTUITHYCCKUX CXEM CKPEIIUBAHUS VVII
B.4,
YVIIA B.5
I3 Ne3 Penienue 3aau Ha ornpeiesieHUe BEPOSITHOCTH BOSHUKHOBEHUS HACICACTBEHHBIX IPU3HAKOB MIPU 11
Pa3INYHBIX TUTIAX B3aUMOJICHCTBHUS T€HOB, COCTABJICHUE TCHOTHITMYECKUX CXEM CKPEIIUBAHHUS
Tema 5.4 Coaeprxanue y4eO0HOro MaTepuaJia
3akoHOMepHOCTH - VYYPIIr.2
H3MEHUYHBOCTH W3MeHunBOCTh. BUIbI HF3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIIEICTBEHHAS. POJb cpellbl B HEHACIIEICTBCHHON VYPIr3
IeHeTHKA YeI0BeKa U3MEHUYMBOCTH. XapaKTePUCTHKA MOAMDUKAIIMOHHON H3MEHUMBOCTH. BapHaIllMOHHBIN psSI W BapHalMOHHAS Ar.
kpuBas. Hopma peakiiu npusnaka. KomndecTBEeHHBIC M KAYECTBEHHBIC PU3HAKK M UX HOpMa peakinn. CBOWCTBA VVPAr4
MOJM(PUKAIIMOHHON H3MEHYUBOCTH. JIP1,JIP2,
HacnencTeeHHast, WM TEHOTUITMYECKAs H3MEHUNBOCTh. KOMOUHATHBHASI H3MEHUHBOCTh. Mei03 U MoJI0Boii JIP3,JIPS
MPOIIECC — OCHOBA KOMOMHATUBHOM H3MEHYMBOCTH. MyTallMOHHAS U3MEHYMBOCTh. KitacCuduKaIis My Talui: YVIA
TeHHBIC, XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NpUYnHBI MyTanuii. MyTtareHHbie (hakTopbl. 3aKOH B.4,
TOMOJIOTHYECKHX PSJIOB B HACIIEJICTBEHHON H3MEHUYUBOCTH YYIA B3
H. W. BaBunosa 12
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I'enernka genoseka. Kapuorun genoBeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA: T€HEATTOTHIECKHIA,
OJIN3HELIOBBIN, IIUTOTCHETHUSCKUN, OMOXUMHYCCKHIA, MOJICKYISpPHO-TeHeTHYeCKU. COBPEMEHHOE ONpeIeliCHIE
TE€HOTHUIA: TIOJTHOTEHOMHOE CEKBEHHPOBAaHHE, TEHOTUITMPOBAHUE, B TOM YHciie ¢ momotpio [I1[P-ananm3za.
Hacnencreennsle 3a001eBaHUs Y€IIOBEKA: TeHHBIC 00JIC3HH, OOJIC3HH C HACIIEACTBCHHOM
MIPEIPaCIIONIOKEHHOCTBIO, XpPOMOCOMHEIE OoJie3Hr. COMaTHYECKHE U reHepaTUBHbIC MyTaliui. CTBOJIOBEIC
KIeTKH. [[pUHIUTIBI 37I0pOBOTO 00pa3a *KU3HH, TUATHOCTHKH, TPOPHUIAKTUKH U JICUCHUS TEHETUICCKUX
OonesHeil. MenKo-TeHeTHUECKOE KOHCYIFTUPOBaHUE. 3HAUCHUE MEIUIIMHCKON TeHETUKH B TIPEIOTBPAIICHUH H
JICYEHUHU TeHEeTHYECKUX 3a00JIeBaHUIl UeIoBeKa

Pa3zgen 6. DBoronMoHHast OMOJIOT U

Tema 6.1. Conep:xaHue yueOHOr0 MaTepHuaJa 2
IBOTIOUHOHHASI IIpeanockIKN BO3HMKHOBEHMS HYBOJIONMOHHON TEOPHH. JBOTIONMOHHAS TEOPHS M €8 MEeCTO B OHOJOTHHL Yyia
Teopust BrusHue 5SBOJNIOIMOHHONW TEOPHUM HA pa3BUTHE OWONOTMHM W JApyruxHayk. CBUAETEIBCTBA HBOIIOIUU. B.2,

1 €€ MecTo ITaneoHTONOrHIECKHE: MOCIEOBATENBHOCTE TOSBICHIS BUIOB B MAJCOHTONOrHYECKONICTONNCH, TIEPEXOIHBIE | 13 VYV

B Guosiornu (dopmel. Bruoreorpaduueckne: cXoncTBO U pasnuure GayH 1 GIOp MATEPUKOB U OCTPOBOB. DMOPHUOIOTUYECKHE: .3
CXOJICTBA W Pa3Inyus SMOPUOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CPaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHEIE, YS;H 1
aHAJIOTHYHBIC, PYJUMEHTApHBIC OPraHbl, aTaBU3MbL. MOJEKYJIIPHO-OMOXUMHUECKHE: CXOACTBO MEXaHHU3MOB 2
HACIICJICTBEHHOCTH M OCHOBHBIX METa0OJIMUECKUX MyTEeH Y BCEX JKUBBIX OPraHU3MOB. B.4,
OpomornonHast Teopus Y. Jlapeuna. [Ipeanochliku BOSHUKHOBEHHS JapBUHU3MA. J[BIKYIIIHE CHITBI DBOTIOIIMN YV 8.5
BHIOB 110 [{apBuHy (M30BITOYHOE pa3MHOXKEHUE TIPHU OTPAHUICHHOCTH PECYPCOB, HEONpeneaEHHas YVYP/a6,
M3MEHYUBOCTH, O0OpH0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBINH 0TOOD) YYP[a7,
YYP/61
Tema 6.1 Coaepsxanue yueGHOro MaTepHasia 2
Muxpossotionus. Cunrernueckas Teopus 3Bojonnn (CTI) u e€ ocCHOBHBIC TIOJIOKEHUS. MUKPOIBOIOIHS. [0y Isimst Kak eTuHuIa JAP11,JIP
Maxkpo3Boonus T —— 14 32, JIP 33,
JBkymue cuitbl ((pakTopsI)3BOIONMY BHIOB B TIPUpO/ie. MyTallMOHHBIN TPOIIECC U KOMOMHATHBHAS P 34
W3MEHYHUBOCTS. [lomymsiinorasie BOTHBI U Apetid reHoB. M3omsamus u murpanus. EcTecTBeHHBII 0TOOp —
HaNpaBISAIONNHA (hakTop IBoIONNU. DOPMBI eCTECTBEHHOTO 0TOOpa. [IprCcIioco0IeHHOCTh OPraHu3MOB KakK
pe3ynbTart 3Bororun. [TpuMeps! nprucnocobieHuii y opraHu3MoB. ApoMopd03sl U uauoaanTanu. Buau
BugooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUA000pa30BaHMs: reorpaduueckoe, IKOJ0rHUeCKOoe. 2
MakxkpoaBostoriusi. OpMbI IBOJTIOIHH: (HUIICTHYCCKAs, TUBEPTCHTHAs, KOHBEPTeHTHAS, TapaieibHas.
HeobpaTrMocTh 3BOTIONHAN
Pa3nen 7. Bo3dHnKHOBeHMe M pa3BUTHE KM3HM Ha 3emJie 10
Tema 7.1. 3apoxnenue | Coaep:xkaHue y4eGHOT0 MaTepuaJjia 2 YVIIQ
W Pa3BUTHE KUIHU Cpenibl 0OMTaHHUs OPTaHU3MOB: BOIHAS, HA3eMHO-BO3IyIIHAS, TOUBEHHAs!, BHYTpHOpraHu3MeHHas. OU3HKO- a.2,
XUMHUYIECKHE 0COOCHHOCTH Cpel OOUTAaHMS OpraHu3MoB. [Iprucroco0IeH s OPTraHU3MOB K )KU3HU B Pa3HBIX 15 2 YVYIIda.3
cpenax. [lonarue s3xonoruueckoro gakropa. Knaccuduranus sxonorndeckux dakropos. [IpaBuino MuaIMyMa VVIIA .2
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10. JIubuxa. 3akon TosepantaocTr B. [llendopna.Dxonornueckas XxapakKTepUCTHKA BHIA U TTOMYJISLIHH. JIP16,JIP1
DKOJIOTUYeCKast HUIIIA BUAA. DKOJIOTHUSCKUE XapaKTePUCTHKH monyJsaimu. Coo0IIecTBa U SKOCUCTEMEI. 9,J1P20,J1
buonieHos u ero cTpykrypa. CBsi3u MEKIy oprann3Mamu B 6uorieno3e. CTpyKTYpHBIE KOMITOHEHTHI P21,J1P22
3KOCUCTEMBI: MPOJTYIICHThI, KOHCYMEHTHI, peAyIeHTH. KpyroBOpOT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME. YVYK]la4,
Tpoduyeckue ypoBHH. YVYKIa5
IIK 3.5
Tema 7.2. Coaeprxanue y4eO0HOT0 MaTepHuaJia 2 YVIIQ
Cucrema Cucrtema OpraHMYECKOro MUpa Kak OTpakeHHe 3BOJOUUU. OCHOBHBIE CUCTEMATUYECKHUE TPYIIILI OPraHU3MOB. a.2,
OPraHnuYecKoro Mupa. | XapakTepUCTHKa KIUMaTa M TeOJIOTUYECKHX IMpolieccoB. OCHOBHBIE ATambl HBOJIONWU PACTUTSIBHOTO U | 16 VYVII[ a.3
Ipoucxoskaenneye 0B | ’KHBOTHOIO MHpa. ApomMop(o3bl Y pacTeHUH U KUBOTHBIX. IlosiBIIEHHE, paclBET U BHIMHPAHHE TPYIII KUBBIX VVII/ B.2
eKa — auTponorenes. | OPTaHM3MOB. 5 JIP16,JIP1
OCHOBHbIE CTATHH OBONIOINMS YeNIOBeKa. AHTPOINOJNIOTHS Kak Hayka. Pa3BuTHE TpPEICTaBICHUN O MPOUCXOXKICHUH YeJOBEKa. 9,J1P20.J1
Mertonap! n3ydeHus anTpororene3a. CXoACcTBa M pa3Indus YeJI0OBEKa U )KMBOTHBIX. CHCTEMaTHYIECKOE ITOI0KEHUE
IBOTIONHH HETOBEKA yenoBeka.J[Bmkyrue cwibl (pakTophl) anTpororeHe3a. HacnencrBeHHass H3MEHIMBOCTD M €CTECTBEHHBIN 0TOOP. P21,JIP22
OO01ecTBeHHBIN 00pa3 KM3HHU, M3TOTOBJICHHUE OPYAHMN TPyJa, MBIIIICHHE, pedb. OCHOBHBIC CTaIUH U BETBU 2 YVK/la4,
SBOJIIOIIMHA Y€JI0BEKA: aBCTPANIONUTeKH, UenmoBek yMenbli, UenoBek mpsiMoxoasiuii, YenoBek HeaHAepTaTbCKUH, VVK/a5
YenoBek pa3yMHBIA COBPEMEHHOTO THIA. HaXOoIKM MCKOMAeMBIX OCTAaHKOB, BPEMs CYIIIECTBOBAaHHUS, 00JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPY AU IIK 3.1
YenoBeueckue packl. OCHOBHBIC OOJIBIIIE PACHl: €BPOIICONTHAS (€Bpa3UiicKasi), HETPO-aBCTPATIOUTHAS
(3xBaTOpHANIbHAS ), MOHTOJIOUTHAS (23MAaTCKO-aMepHUKaHCKas ). YepThl MPUCTIOCOOICHHOCTH PEICTABUTEIICH
YEeJI0BEUECKHX pac K YCIOBHAM CYIIECTBOBaHUA. ENMHCTBO YenmoBeueckux pac. Kputuka pacusma
Pa3nen 8. Oprann3mel u OKpYy:Kalomas cpeaa 2
Tema 8.1. Coaeprxanue y4eO0HOT0 MaTepuaJia 2 YVIIQ
OkoJjiorust ~ a2
KaK Hayka, CpeisI DKOJIOTHSI KaK HayKa. 3a/1adul ¥ pas3ieiIbl SKOJIOTHH. MeTOIbI KOJIOTHIECKUX HCCIEA0OBAHIMN. DKOIOTHIECKOES YS;HI[ .3
SKH3HIL MUPOBO33PEHHUE COBPEMEHHOT0 YesioBeka. Cpeibl 00UTaHMs OpraHU3MOB: BOAHAS, HA3€MHO-BO3AYIIIHAS, )
JKkogornyeckneaKTo |[IOYBEHHAs, BHy TPHOPTaHU3MEHHAs. DKonorn4eckue (axropsr. Kaccnpukanus skonornueckux Gpakropos: YVIIB.2
pbl. DKoJoruyeckne |aOMOTHYECKUE, OMOTUYECKHUE U AHTPOTIOTEHHbIE. J[eliCTBUE DKONOTMIECKHX (haKTOPOB Ha JIP22]1P
XapaKTepHCTHKH opranu3Mbl. AOHoTHYECKHE (PAKTOPHI: CBET, TEMIEpaTypa, BIaxkHOCTh., @oTonepuoamns3m. [Ipucnocobienus 27, JIP 28,
HonyJIsiul OpPraHM3MOB K JCHCTBHIO a0MOTHYECKHX (akTopoB. bruomorndyeckue purMbl. buotudeckue pakropbl. Buis 17 2 JIP 29, JIP
OMOTHYECKHX B3aUMO/ICHCTBHIA: KOHKYPCHIUS, XUIITHNYEeCTBO. [lapazutusm, MyTyanu3m, KOMMEHCAITU3M 30, JIP 31
(KBapTHPAHCTBO, HAXJICOHUYECTBO), AMEHCAIHM3M, HEUTpanu3M. 3HaUeHUE OMOTHYECKIX B3aUMOICHCTBHUH JIsI
CyIIECTBOBAHMSI OPTAHU3MOB B IIPHUPOIHBIX COOOITIECTBAX DKOJIOTHUCCKIE XapaKTEPUCTHKH TOITYIISITHH. TIK3.5
OCHOBHBIC TTOKa3aTEeNH MOMYJISIAN: YHCICHHOCTbD, TNIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IIPUPOCT, MUTPATTHSL.
JlnHaMyKa 9UCICHHOCTH TOMYJISAIINU U €€ PeryIsaIus
Paznen 9. CooliiecTBa M 3K0JI0THYECKHE CHCTEMBI 10
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Tema 9.1. YVIIg
CoobuiecTsa Conep:xanue yueOHOr0 MaTepHuaJia a2,
OPraHu3MoB, VVII] a.3
HKOCHCTEMBL. Coo0bmiecTBo opranu3MoB — 0norieHo3. CTpYKTyphl OMOIIEH03a: BHIOBAs, IPOCTPAHCTBEHHAS, TPOPUICCKas VVIL 5.2
n (rmumeBas). Bunbl-nomMmuHanTel. CBSA3U B OMOIEHO3E. ’
pHUpOaHbIE JIP22JIP
S KOCHCTEMBI DKOJIOTHYECKHE CHCTEMBI (9KkocucTeMbl). [TorsaTre 00 akocucTeme u onoreorieHo3e. OyHKIMOHATLHBIC 27 JIP 28
KOMITOHEHTBI 9KOCHUCTEMBI: POAYLEHTHI, KOHCYMEHTHI, peyLeHTbl. KpyroBopoT BeliecTB 1 MOTOK SHEPTHU B J'H; 29 J'H;
skocucteme. Tpodpuueckue (MUIIEBHIC) YPOBHH dKOcHCTeMBI. [uimessie nenu u cetin. OCHOBHBIE MTOKa3aTeIN 18 30 J'H; 31
9KOCHCTEMBI: OnoMacca, MPOIyKIHsl. DKOJOTHUECKHE THPAMU/IBL: POIYKITHH, YICIEHHOCTH, OMOMACCHI. ’
CBoiicTBa 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIIALMSL, pa3BuTHe. CyKueccus TIK3.5
IIpuponaHbIe 3KOCHCTEMBI. DKOCHCTEMBI peK U 03€p. DKOocHCTeMa XBOIHOTO MM IIHPOKOIUCTBEHHOTO JIeca. '
AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBL. Y pOOIKOCUCTEMBI. broornieckoe u X03sHCTBEHHOE 3HAUCHHE
arposkocucTeM u ypooskocucteM. bruopaznoobpasue kak paxTop ycrodunBocTu 3kocucteM. CoxpaHeHune
OHMOJIOTHYECKOr0 pa3HO00pasns Ha 3emiie
Tema 9.2 Conep:xanue yueOHOT0 MaTepHaJa
Buocdepa - VYuenne B. U. Bepuazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BEImEeCTBO U €ro YVIIA
rjo0anbHast ¢ysakunu. OcobeHHocTH OHOchepsl Kak TI00anbHOM SKocucTeMbl. JlnHaMryeckoe paBHOBeCHE M 0OpaTHasl CBS3b a.2,
IKOCHCTEMA B 6mocdepe. KpyroBopoTs! BemiecTB U OMOTe0XUMHYECKHE KBl 3JIEMEHTOB (yTIIepoia, a30Ta). 30HAIBHOCTh YVII[ a.3
3emuau.Bausinue ouocdeprl. OcHOBHBIC OMOMEI cymTi. UenoBeuecTBO B Onochepe 3eMiu. AHTPONIOTEHHBIC H3MCHEHUS B VVII]] B.2
AHTPONOreHHbBIX ouocdepe. [mobanbHbIE SKOTOrHYecKHEe PoosieMbl. CocyiecTBOBaHUE IPUPOBI U YeroBeuecTBa. CoxpaHeHHe TIP22JIP
¢akTopoB Ha OmopazHoo0Opasms Kak OCHOBA ycToiunBocTr 6rocheprbl. OCHOBA PAIMOHAILHOTO YIIPABICHUS TIPUPOTHBIMU 27 JIP 28
ounocdepy. pecypcaMe U HX UCTIONb30BaHue. JJOCTIKEHNSI OHOJIOTHH U OXpaHa IPUPOIBI 19 . ;
.Bausinue counanbHo- |310pOBbE U €ro cocTaBisitonye. PakTopsl, MOJOKUTEITBHO U OTPUIIATENIFHO BIHMSIONINE HA OPraHU3M YEIIOBEKA. JIP 29, JIP
IKOJOTMYeCKUX [IpoGiemMa TeXHOTEHHBIX BO3/ICHCTBHIA HA 3J0POBhE YETIOBEKA (JIIEKTPOMArHUTHEIC MTOJIS, OBITOBAsT XUMUS, 30, JIP 31
(axTopos Ha W30BITOYHBIC IITyMBI, PAJHALIUS | T.I1.). AJIaNTallus OpraHu3Ma 4elioBeka K (JaKTopaM OKPYKAFOIIEeH CpeIbl.
3I0POBhE Y€I0BEKA [punnumne! popMupoBanus 310poBbecOeperaromero nopeneHus. Guzndeckas akTHBHOCTE U 3J0POBBE. I1K3.5
Buoxumuueckue acreKThl pariiOHAIBHOTO TUTAHUS
IIpodeccnoHANBLHO-OPHEHTHPOBAHHOE CO/iep:KaHKe (CoAepKaHue NPUKJIATHOT0 MOAYJIs)
IIpakTHYeckoe 3aHsATHE
II3Ne4 «Dxoyormueckue acmeKThl MPo(ecCHOHATEHON NeATeIFHOCTIDY 20
JI3 Ne2 Brnusiane abnotndeckux (HakTopoB (YCIOBHH OCYLIECTBICHUS MTPOPECCHOHANBHON ACATENLHOCTH (IIyM, ’1

TeMIICparypa, (bHBH‘lCCKaH Hany3Ka) Ha 4CJIOBCKa»

KoncynbTanus
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Paznen 10. Cenexnusi opraHu3MoB, OCHOBbI OMOTEXHOJIOT MU 8
Conep:xanue yueOHOT0 MaTepHaJa
Tega 10.1. CenekIms Kak HayKa U mpouecc. 3apokIeHue celeKuuu u nomectukanus. Yuyenue H. Y. Basunosa o nentpax VVII
eJIeKIust .
o g nunpollecc MHOT000pa3ns U MPOUCXOXKACHUS KyIbTyPHBIX pacTeHUN. LIeHTpBI IPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. a.2,
Coprt, mopopa, mramMm.COBpEMEHHBIE METOJIBI CeTIEKITNA. MacCOBBIHA 23 YVII[ a.3
Y MHJIUBUYaJIbHBIH OTOOPHI B CENICKIIMU PACTCHHUN U )KUBOTHBIX. OIeHKa SKcTephepa. bim3kopoacTBeHHOE 2 YVII/ 8.2
ckperuBanre — HHOpuAWHT. YncTas muans. CKpelmuBaHue YACTHIX JTHHUH. [ eTepo3nc, uim ruOpuaHas cuia. JIP12,JIP1
Heponcreennoe ckpenuBanue — aytoOpuanHr. Otnanéunas rubpunuzanys u e€ ycnexu. MckyccTBeHHBIN 3,J1P14,]1
MyTareHe3 ¥ MoJydYeHHe MOIUIUIONAOB. J|OCTIKEHHSI CEeNEeKINH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB P15
Tema 10.2 Conepxanue y1e6HOI0 MaTepHaJIa 2
BbuorexHoJsiorun
B KH3HH U npodeccun. | PA3BUTHE IPOMBIIUICHHON OHOTCXHOIOTHH 1 €€ IPUMCHCHHE B KU3HH YC/I0BEKA, IOMCK U aHAIN3 HHpopMaLuu
BuorexHosorun U3 pa3IMYHBIX UCTOYHUKOB (HaydHas U y4eOHO-HayYHas JIUTEPATypa, CPeICTBA MAacCOBOW MH(OpMAIIHH, CETh
B IIPOMbIILJIEHHOCTH |HTepHeT U JApyTue)
CounannHo- DTHYECKHE ACTIEKThI Pa3BUTHsI OMOTEXHOJIOTUI U NPUMEHEHUE UX B )KU3HU YEJIOBEKA, TIOMCK
3THYECKHE ACTEKTHI N
. W aHANW3 UHPOPMAIMH U3 Pa3IMYHBIX UCTOYHUKOB (HAyYHas U y4eOHO-Hay4YHas JIUTepaTypa, CpeliCTBa MacCOBOM 2
OMOTEeXHOJIOTHH o " ) 24
uHpOopMaIuu, ceTh IHTEpHET U pyTHe
buorexnojorun PMAIH, E’ APy
 TeXHUYECKHE Pa3BuTHe OMOTEXHONOTHI ¢ TIPUMEHEHNEM TEXHUIECKAX CUCTEM (OMOMHKeHepHs, OnOnH(pOpMAaTHKa, OMOHHKA) 1
CHCTEMBI WX MPUMCHEHUE B )KU3HU YEJIOBEKA, MOWCK U aHAIN3 WH(OPMAITUHN U3 PA3IMYHBIX HCTOYHUKOB (Hay4HAs U
y4eOHO-Hay4YHas TUTepaTypa, CPEACTBA MacCOBOM MHOpMaIuu, ceTb UHTEpHET U ApyTHe)
IIpodeccnoHaNBLHO-OPHEHTHPOBAHHOE CO/iep:KaHKe (CoAepKaHue NPUKJIATHOT0 MOAYJIs1)
IIpakTHYeckoe 3aHATHE 2
I3 Ne5 CoBpemeHHBIE OHOTEXHOIOTHU B HEPTIHOM OTpacIH. 25 2
Koncynpranus 26 2
JuddepeHunpoBaHHbIi 3aUeT 27 2
Hroro 3a 3 cemectp 54
Bcero 54
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3. YCJIOBUS PEAJIM3AILIMA PABOYEM ITPOI'PAMMBI JUCITATLIIMHBI

3.1. TpeboBaHMsA K MUHUMAJIBHOMY MAaTEePHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0
Peanuzarmus mporpaMmbl JUCIUTIIUHBI TPEOYET HATUYHS y4eOHOTO KaOnHeTa
«buonorus», ocHameHHOTO o0opynoBaHUEM: MeOenb, TOCKa, MeJ, HArJSIIHBIE IOCo0us
(KOMIUTIEKTHI Y4EOHBIX TaOJIHII, TIIIAKATOB)

Jlaboparopusi, ocHalleHHasi 00Opy/A0OBaHUEM MJis MPOBEACHUS 3aHATUN: MUKPOCKOIIBI,
CEKYHJIOMED, TOHOMETP, JabopaTopHas mocyaa (MpoOUpPKH, MOACTABKH I TPOOUPOK, TUHIIETHI,
MECOK, CTYNKH C MECTHKaMH, IPEIMETHbIE U TOKPOBHBIE CTEKJA, CTEKJISIHHbIE IaJOYKH,
npenapoBajibHbIe WIJIBI, (uiIbTpoBaibHass Oymara (candeTku), CTaKkaHbl) THIEPTOHUYECKUNA
pacTBOp xyopuaa HaTpus, 3%-HbII pacTBOp MEPOKCUIA BOAOPOAA, PACTBOP Hoa B MOJUCTOM
KaJIUW, TIUIEPHUH, KIyOHU KapToderns, JUCT 30/Ied KaHAJCKOH, 101 pSOWHBI OOBIKHOBEHHOM

(psiOWHBI WM TOMATa), JIYK permvaThliid, pa3BeICHHBIE B BOJC IPOXKIKHU);
TexHu4yeckue cpeacTBa 00yUCHUS:
KOMITBIOTEP C JIMIIEH3MOHHBIM ITPOTPAMMHBIM 00eCTICUeHHEM MYJIbTHMEIHA, IPOSKTOP.

3.2. UudopmanmonHoe obecriedyeHue 00yuYeHust

Ilepeyenb pexomeHayeMbIX Y4eOHbIX H3AaHuil, VIHTepHeT-pecypcoB, AONOJHUTEIbHOM
JIUTEPATyphI

OCHOBHBIE UCTOYHUKHU:

1. [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /Ilox pen. Ilaceunuka B.B.
buonorus (6azoBsiii ypoBens) 10 kimace A.O.» Uznat.IIpocsemy» 2024

2. [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /Ilox pen. ITaceunuka B.B.
buonorus (6a3zoBsiii ypoBens) 10 kimace A.O.» Uznat.IIpocem»2024

3. benses . K., Aemvmui I'. M., Ky3nenosa JI. H. u np. buonorus (6a3oBsiii ypoBeHs). 10
knacc. —M., 2024.

4. CusornazoB B. U., Aradonosa U. b., 3axapoBa E.T. buonorus. O6mias Ouonorus: 6a30BbIit
ypoBenb, 10—11 kmacc. — M., 2024.

JonosHuTeE/bHbIE HCTOYHUKHU

1. Teitnop A. buonorus: 8 3 1. T. 1 / . Teinop, H. I'pun, Y. Crayt; nox pen.P. Conepa ; nep. 3-
ro aHri. u3a. — 14-e u3g. —M. : Jlaboparopwus 3nanuii, 2022 — 454 c.

2. TlaBnoBa, E. M. Dxomorusi: y4eOHMK M TPAKTUKYyM MJIs CPEIHEro Mpo(hecCHOHATIBLHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa: U3narensctBo FOpaiit, 2022. — 190
c. 45 3. Epemuenko, O.

3. buonorus: ydyenwe o Ouocdepe: ydyeOHOe mocoOue Il CpemaHero NpodecCHOHATBLHOTO
obpazoBanus / O. 3. Epemuenko. — 3-e u3., nepepad. u non. — Mocksa: M3narensctBo KOpaiir,
2022. — 236 c.

4. briunos, JI. H. Dkonorus: yuebHOe mocodue Uit cpeiHero NpoQecCuoHaIbHOTO 00pa30BaHMs
/ J1. H. bounos, B. B. IlonsakoBa, A. B. Cemenua ; nox oo6meii penakuueit JI. H. binnosa. —
Mocksa: U3natensctBo FOpaiit, 2022. — 208 c.

5. bproxans, @. ®. [IpombiienHas 3xosorus: yaeonuk / @.®@. bproxans, M.B. I'padkuna, E.E.
CnoOnskoBa. — MockBa: POPYM: UHOPA-M, 2022. — 208 c. 6. Hecmenosa, H. H. Dxonorus
YeJIOBeKa: y4eOHMK M MPaKTHUKyM IS cpefaHero mpodeccruonanbHoro oopazoanus / H. H.
HecmenoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 157 c.

7. buomorust nmus mpodeccwii W CENMMATBHOCTEH TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO
npoduiieit: yaeOHUK JUIs CTY 1. YUpexaeHui cpen. npod. oopaszosanus / B. M. Koncrantunos, A.
I'. Pezanos, O. E. ®aneesa; nox pen. B. M. KoncrantunoBa. — M. : M3narenbckuil LEHTP
«Axkagemusy», 2016/ — 336 c.

HNHuTepHeT-pecypcsl
9BbC «JIAHb»

20



1. buonorus. 10-11 kmacc (yrimyOGiaeHHBIN ypPOBEHB): yUeOHUK SISl CPEHETO 00111ero 00pa3oBaHus
/ B. H. Speirun [ np.]; mox oOmeit pemakuueir B. H. Speiruna. — 2-e u3ng. — Mocksa:
NznarensctBo FOpaiit, 2022. — 357 ¢. — (Hapoauoe mpoceemenne). — ISBN 978-5-534-15630-
0. — Texkcr: oanexktponHblt // OOpazoBatenbHast miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, JI. K. buomorms: KIeTKM U TKaHH: Yy4yeOHOe TMocoOHMe JUIsl CpEeIHEro
npodeccuonanbHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-¢ uzn., nmepepad. u
nor. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccrnonansHoe 0OpazoBaHue).
— ISBN 978-5-534-07499-4. — Texkcrt: snexktpoHHbIi / OOpa3zoBarenbHas miaatdopma FOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/494034

3. buonorusi: yueOHUK M TPAKTUKYM I cpenHero nmpodeccruonansHoro oopasosanus / B. H.
SApeirus [u ap.]; nox pexaknueit B. H. Speiruna. — 2-e 3. — Mocksa: U3natensctBo FOpaiiT,
2022. — 378 ¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09603-3. — Texkcr:
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatdopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/489661

3.3. MeTonnueckoe odecrevyeHne peajin3anuu NporpaMmmbl

MeTtonudeckoe obecrieueHre, He0OOX0UMOE IS pealTu3aluy MPOrPaMMbl YIEOHOM
TVCIIATUTMHBI COCTOUT M3:

- METOANYCCKHUX peKOMeHI[aI_[I/II\/'I JJISL O6yanOH_II/IXC}I IO BBIMTOJTHCHUTIO TPAKTUUCCKHUX
(mabopatopubIX) padboT (/1punoorcenue 1).
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https://urait.ru/bcode/509241
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIVIMHBI

KonTposib u omeHka pe3yabTaTOB OCBOEHUS

AUCHUILIMHBI  OCYIIECTBIIACTCA

IpenoaaBaTesieM B IPOIEcCce TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTECTaLlUU.

DopMbI ) | METObI
PesyabTaTsl 00y4yeHus

KOHTPOJIA W OLEHKH

pe3y/1bTaToB

JIMYHOCTHBIE:

JIP 01,JIP 02,JIP 05,JIPO8,JIP 09,JIP 10, JIP 11,JIP 12,
JIP 13JIP 14 JIP 16JIP17JIP 18 JIP 20JIP 21JIP
22J1P23,J1P24,J1P25,J1P27,JIP28,J1P29,JIP
30,JIP31,J1P32,JIP33,JIP 34.

Y CcTHBIN, NTUChMEHHBIN
onpoc. TectupoBanue,
NPaKTUYECKHUX padoT,
UHAUBUAYAIbHbBIX 3a/1aHUH,
Qg depeHIIMPOBAHHBIN
3a4yeT

MeTtanpeameTHblie:

YVIIdal,YVYIT[Ja2, Y VIIda3; Y VI Qa4 VY VII a5,y YI1/1a6
YYIIA61 YVIII66 YVIIA07 YYIIA611 YVIIA612
YVYIIA613YVILAsl VVIIAB2 VVII/B3 VVII/Ig4 YVII/BS
VYYKA01YVYKI63VYKIA66 YYKA07-YYPA 12 YVP]I 13
YVYPIrsS

IIpeamerHbIe:
I1P61 ITPG2ITP63 I1P64 I1P65 T1P66 ITPO7ITPGRITPO9TIP610

Kon m HaumMeHoBaHue
npodeccHOHAJIBLHBIX U
O0IIMX KOMIETEeHIINA

OcHOBHBIE MoKa3aTeIu
OLIEHKH pe3yJibTaTa

®opMbI U MeTOAbl KOHTPOJS H
OLIEHKH Pe3yJIbTAaTOB

OK.01. Bri6upats | TouHO pacmo3HaET CIIOKHBIC
CIOCOOBI pelIeHus 3a7a4 | MpoOJIeMHbIe CUTYalluH B
npodeccroHanbHOI Pa3IUYHBIX KOHTEKCTaX;
ACATCIIbHOCTHU - AA€KBAaTHOCTb aHaJIN3a
MIPUMEHHUTEIHHO K | CJIOXHBIX CUTyal[uil pu
Pa3JINYHBIM KOHTCKCTaM PCIICHUHU 3aaa4
npodeCcCHOHATbHON
JACATCIIbHOCTH,

-ONTUMAJILHO OTpEEIIseT
3TaIlbl PeLICHNS 33/]auu;
-aJIeKBaTHO OMpE/eIseT
noTpeOHOCTH B HH(OPMAIINH;
-3 (heKTUBHOCTH TIOUCKA;
-aJIeKBaTHOCTb ONPEACTICHUS
HCTOYHHKOB HY)KHBIX PECYPCOB;
-pa3pabaTrbIBaeT AeTalbHbIHI
MJ1aHa TeHCTBHIA,

OLICHKAa pEeIIeHUH CHUTYallMuOHHBIX
3ala4, TECTUPOBAHME,  YCTHBII
ONpoc, TPAKTUYECKUE 3aHSTHUS,
BBISAABJICHUC MOTHBAIIUU K U3YUCHUTIO
HOBOIO  Marepuana;  TEeKyIIul
KOHTPOJIb B (hOpMe BBICTYIUICHHUS C
COOOIIEHUEM, BBITIOJTHEHUS
TECTOBBIX 3aﬂaHHﬁ, YCTHBIX H
MUCBMEHHBIX OMPOCOB, Oecenbl Mo
paHee HU3YYEHHOMY MaTepHaly,
UTOTOB TPAKTHUECKUX 3aHATHUH,
TEPMHUHOJIOTHYECKHE, TpadudecKue
u U poBbIe JTUKTaHTBI,
BHGKTpOHHBIﬁ KOHTPOJIb, 3alliuTa
pedeparoB, co3gaHue MPe3eHTaLUH,

-IIPABUJIILHO OLIEHUBAET PUCKU oTuéra o IIPOJIETIaHHOM
Ha KaXJO0M IIary; BHEAYJAUTOPHOM CaMOCTOSITEIbHON
TOYHO OILIGHUBACT IUIIOCHI M | pabOTe COTJacHO  MHCTPYKIHUH;
MUHYCBI MTOJIyYEHHOT'O | BOCIIPOU3BECHUE, MIOHUMAaHHUE,
pe3ysbTaTa, CBOETO IIJJaHa U €r0 | aHAJIM3, CPABHEHME, OLEHKa, a
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peanu3anuy, IIPEIIOKECHUE
KPUTEPHUEB OLICHKH u
PEKOMEHIALMK 110 YJIYYIICHUIO
IIaHA

OK.02. Mcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a 1
HMHTEPIIPETAINH
nHpopManuu, u
MH(pOpPMAalLMOHHbIE
TEXHOJIOTHH IS
BBHITIOJTHEHUS 33124
npo¢eCCuOHATBHON
NeSTeNbHOCTH

ONITUMAITBHO TUTaHUPYET
UHPOPMALIMOHHBIA TOUCK U3
IIMPOKOT0 HabOpa MCTOYHUKOB,
HEOOXOIUMOTO TSI BBITIOTHCHHUS
pod)eCCHOHANIBHBIX 3a71a4;
-aJIeKBaTHOCTh aHanm3a
MOJTYYECHHOM nHdopmaIuu,
TOYHOCTh BBIJICTICHUS B HEH
TJIABHBIX aCIIEKTOB,

-TOYHOCTH CTPYKTYPUPOBAHUS
0TOOpaHHOW MH(POPMAIINH B
COOTBETCTBHUH C TapaMeTpamMu
TIONCKA;

-aJIeKBaTHOCTh HMHTEPIPETAIIUU
NOJYYCHHOW wWH(pOpMAMi B
KOHTEKCTE MpodhecCHOHATbHON
JeSITeITbHOCTH

OK.04. O¢dpexrrBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B KOJICKTUBE
Y KOMaHJIe

3 PEKTUBHO y4acTBYET B
JIEJIOBOM OOIIIEHUN IS
pelIeHUs IENOBbIX 33/aY,
-ONTHMAaIBHO TUTAHUPYET
po(hecCUOHATBLHYIO
JeSITeITHHOCTD

OK. 07. CopelicTBOBaThH
COXPaHEHUIO
OKpYKaroIle Cpeabl,
pecypcocOepeKeHHIO,
IPUMEHSATH 3HaHUS 00
M3MEHEHUHU KJIuMaTa,
MPUHITUIIBI OEPEKITUBOTO

OnTuManbHO COIEUCTBOBYET
COXPAHEHUIO OKPY>Karolen
Cpelbl, pecypcocOepexeHHIo,
MIpUMEHSET 3HaHUS 00
M3MEHEHUU KIIMMarTa,
MPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO

MPOU3BOJACTBA, JIEUCTBYET B YPE3BBIUAMHBIX
3¢ HeKTHBHO CUTYyalUsxX

JIEUCTBOBATE B

YpE3BbIYANHBIX

CUTYaIUAX

IIK 1.2. Beimonasats
00paboTKy TeOJIOTHIECKOM
UHPOPMALIUH O
MECTOPOKACHUH

OOBsCHSET POJIb 3aLUTHI OT
3arpsA3HEHUST OKpY Karolen
Cpelbl U COXpaHEHHUE 3/10POBbs
MIPH TIOJITOTOBKE pabodero
MecTa, 000pyAOBaHMUS,

Takke TpeOOBaHUsI K BBITIOJTHEHHUIO
OTAEIbHBIX NEUCTBUN 1500703051
oreparyii U T.J.;; UHTEPIPETALUS
pe3yapTaToB  HaOMIONEeHWHA  3a
NeSITeIbHOCThIO OOydaromierocs B
nporecce OCBOEHUS
00pa3oBaTeNbHON POTPAMMBI

JuddepeHurpoBaHHbIN 3a4eT
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MaTe€pHUaJIOB U UHCTPYMEHTOB
JUTSL BBITTOJTHEHHSI MASIPHBIX U
ACKOPATUBHO-XYHOKCCTBCHHBIX
paboT B COOTBETCTBUH C
UHCTPYKIUSAMU U PETiIaMEHTaMU

4.2 OueHoYHbIe MATEePHAJIbI IPOMEKYTOUHOM aTTECTALMHU:
Bonpocs! 17151 moAroToBKy K 1u¢hepeHInpOBaHHOMY 3a4eTy:

1. T'moGankHO# Mo MacmTabaM U CIOKHOCTH OMOIOTHYECKON CHCTEMOM SIBISIETCA. . .

2. CTpyKTypHOU U (PYHKITMOHAIBHOW €TUHUTICH KU3HU SBISICTCS. . .

3. CrtocoOHOCTD KMBBIX CUCTEM BOCIIPOU3BOAUTE ce0€ MOT0OHBIX Ha3bIBACTCH. . .

4. CTpyKTypHOH €AMHUIICH OCITKOB SBISICTCS

5. K Heopranmueckum coeIMHEHNUSM OTHOCSTCH. . .

6. IHK pacmudpoBsiBaeTCs Kax. ..

7. K rpynne MoHOcaxapuJ0B OTHOCATCA. . .

8. Ha pucynke nzobpaxeHa KieTka. ..

9. Bo30ynurenem 3aboneBanus yenoseka -CI1M [la- siBnsieTcs Bupyc. ..

10. OcHOBHOM (QpyHKITHEH XJIOPOILJIACTOB SBIISETCA. ..

11. BuyTpenHee coepKUMO€E KJIETKH Ha3bIBAETCH. . .

12. CHapyxu OrpaHMYMBACT KJIETKY M BBITOJIHSAET POJIh MEXAaHMYECKOTO Oapbepa. ..

13. DneMeHTapHON eMUHUTIEH Pa3MHOKCHHS U PA3BUTHUS )KUBOTO SIBIISICTCSL..

14. Camoii OOJIBIION SHIEKJIETKON CUMTAETCH. ..

15. Pa3BuToli cuctemMoii Bakyolieif o0naaeT  KJIETKa.

16. JleiikomiacThl, XJIOPOIIACTHI, XPOMOILTACTHI SIBJISIFOTCS] BUAAMH. . .

17. Cioco6 6ecronoro pa3MHOKEHUsI, KOTJJa HOBbIE 0COOM 00pa3yroTCs U3 PparMeHTOB
(dacreit), Ha KOTOPBIE pacIagaeTcs MaTepUHCKasi 0COOb, HA3bIBACTCH ...

18. Pa3mMHOXKaeTCsI YepEHKaMH. ..

19. Tlpornecc cnustHUS criepMaTO30uAa C SUIEKIECTKON HA3BIBAIOT. . .

20. Pa3BuTHE TOTOBBIX MYKCKUX IMOJIOBBIX KJIETOK (TaMeT) Ha3bIBAIOT. . .

21. Hayxka, n3ydaromiasi BOIpoChl UHANBUAYAIBHOTO Pa3BUTHS OPraHU3Ma, HAa3bIBACTCH. ..
22. DMOpUOHAIBHBIN NTEPUO Pa3BUTHS OPraHU3Ma 3aKaHUYUBACTCH. . .

23. Ha pa3BuTue 3apobiilia OKa3bIBAOT BIUSHUAE (DAKTOPHI. ..

24. Vcropuyeckoe pa3BUTHE BUIBI HA3BIBACTCH. ..

25. COBOKYITHOCTb BCEX BHEIIHUX M BHYTPEHHUX IPU3HAKOB OpraHU3Ma Ha3bIBaeTcs. . .

26. COBOKYITHOCTb BCEX T'€HOB OpraHU3Ma Ha3bIBAIOT. ..

27. Ecnu 1o TeHOTUIY U 10 (DeHOTHUITY THOPHIbI IEPBOTO MOKOJICHUS XapaKTePU3YIOTCS
eAMHO00pa3ueM, TO peyb HJIET O...

28. I'eH yepHO# MacTH y KPYITHOPOraTOro CKOTa JOMUHUPYET HAJl TEHOM KPAaCHOM MacTH.
Onpegenure, Kakoro 1BeTa MOTOMCTBO F1 monayuuTes oT CKpeluBaHus YUCTOOPOJAHOTO
YepHOTO ObIKa C KPACHBIMU KOPOBaMH.

29. Ot ckpenBaHus BUXPACTBIX CBHHOK C TJIQAKOMIEPCTHIMU MTOTYYHIUCH BUXPACTHIC U
[JIaJIKOIIEPCTHBIE CBUHKU. Y TJ1aJIKOUIEPCTHBIX CBUHOK B POIOCIOBHOI HE OBLIO MpU3HAKa
BUXPACTOCTU. JJOMUHUPYET MPUBHAK ...

30. YV KpymHOT0 poraToro cKota reH KOMOoJIOCTH (A) TOMUHUPYET HaJl TeHOM poratocTH (a). Ot
CKpEIIUBAHUS KOPOBBI U ObIKA T€TEPO3UTOTHBIX MO OKPACKE MIEPCTH BO3MOXKHBI CIIETYIOIIHE
BapHaHTHI IOTOMCTBA 110 (PEHOTHUITY ...

31. HacnenctBeHHBIME 3200JI€BaHUSIMHE, CIEIUICHHBIME C MTOJIOBOM X-XpOMOCOMOM, SIBISIOTCH. . .
32. Y yenoBeka >KEHCKHUH MOJ COJIEPKUT XPOMOCOMBI.

33. KuzHnecnocoOHOCTh OPTraHU3MOB HOBBIAIOT  MYTaIUH.

34. I3aMeHeHus TPU3HAKOB, BhI3BAaHHBIE (haKTOpaMU BHELTHEH CpeIbl U HE TIEPEIaloIIUecs 1Mo
HACJICJICTBY, HA3bIBACTCS W3MEHUYUBOCTHIO.
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35. lllupokas HOpMa peakUuK XapaKTepHa ISl TAKUX MPU3HAKOB, KaK ...

36. MoaudukanmoHHass U3MEHUYUBOCTb MPOSIBIIIETCS IPU  PEAKITUSAX OpraHr3Ma Ha

U3MEHEHUS. . .

37. OT6op KaK METOM CEICKIUU ObIBAET. ..

A) MaccoBbIM

b) unauBuayanbHbIM

B) HacneacTBeHHBIM

I') HenacnencTBEeHHBIM

38. OCHOBHEIMH METOIAMH CEIEKIIUU SIBISAIOTCS. ..

39. XKussle cymectsa 1o 80-90% cocTosT us...

40. [TosiBnenue nporecca GOTOCUHTE3a IPUBEIO K HAKOTUICHUIO B atMoc(epe 3emitn.

41. DBOJIIOIIMOHHOE PA3BUTHE CUCTEMATUUYECKOM TPYMIIbl: YBEIUYECHUE YU CIIa BXOASIINUX B HEE

BU/JIOB, MTO/IBUJIOB U IPYTUX TAKCOHOB, PacIIMpPEHHE apeasia, MOBbIIIEHNE YUCICHHOCTH 0CO0ei-

Ha3bIBaeTCH. ..

42. CokpallleHHe YHMCIECHHOCTH, BUAOBOTO Pa3HOOOpa3usi 00JaCTH PACIPOCTPAHCHUS TOW UITH

WHOW IPyNIBI OPTaHU3MOB HA3bIBAIOT. ..

43. Okpacka oOecrieunBaeT pacTEHUSM | )KUBOTHBIM 3aIIUTy OT BparoB. OpraHu3Mbl, UMEIOIINE
OKpACKY, CIIUBAIOTCS ¢ (HOHOM U CTAHOBSTCS MEHEE 3aMETHBI.

44. Anantanuei OpraHu3MOB K OOMTaHUIO B BOJHOM CpeJie OTHOCATCA. ..

45. Ha pucynke nox 6ykBoii E nzo0paxes...

46. TemHOM KOXKEM, Kyp4aBbIMU MUJIM BOJHUCTBIMHU BOJIOCAMH, TOJICTBIMHU M IIIUPOKHUMH, CJIETKA

BBICTYMAIOIIUM HOCOM XapaKTEPU3YIOTCH. ..

47. K 6uotnyeckum pakTopam OTHOCUTCS(-ATCS). ..

48. OCHOBHBIMU OCOOCHHOCTSIMH BOJTHOU CPEJIbI SIBISCTCS(-FOTCS). . .

49. Bepxnss rpanuria ounocdepsl B arMmocdepe onpeaesiercs. ..

50. BuemHsst TBepaast 00071049Ka TUTAHEThI 3eMIIsST Ha3bIBASTCH. ..

51. B 3akpeITOM rapaxe pazmepom 2,5x5x2 M BKIIOYWIN ABUATaTeNb MalinHbl. KoHUeHTpamus

yrapHoro rasa craner pasHoi I1JIK (mpeaenbHo 10MyCcTUMONM KOHLEHTPALlUK) 4epe3  CeK.

([l pacyeroB mcmonb3yiite creayromue hopmysl: t=v/Qco, rae t- Bpemst, M-mMacca yrapHoro

raza,Qco- CKOpOCTb 3alIOJHEHHUS TapaXka yrapHbiM razomMm=600 mr/cex;

M=KXxV, rae K= I1JIKco=3 mr/m3. V- o0beM rapaxa.

52. B 3akpeITOM rapaxe pasmepom 3x6x2 M BKJIIOUMJIM JABUraTeslb MauHbl. KoHIeHTpaus

yrapHoro ra3a cranet pasHoi [1JIK (mpenensHo TO0myCTUMOM KOHIICHTPAIMK) Yepe3  CeK.

([ pacyeroB ucnonwayiite criemyromnme hopmyist: t=v/Qco, rae t- Bpems, m-Macca yrapHoro

rasa, Qco- CKOpOCTh 3aroJHEHHUS rapaka yrapHbiM ra3om=>550 mr/cek;

M=KxV, rae K=I1IKco=3 mr/m3. V- 00beM rapaxa.

4.3 OueHoYHbIe MaTepHAaJIbl TEKYIIEro KOHTPOJISA:

OLIGHO‘-IHBIG MarepraJbl A TCKYLICTO KOHTPOJISL YCIICBACMOCTH MPCACTABJICHBI B
[Tpunoxenun 2.
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