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1. OBIIAS

XAPAKTEPUCTHUKA

JUCHUIITINHBIB /.08 buoaorus

PABOYEN

IMPOI'PAMMBbI YYEBHOH

1.1. MecTo MUCIUIUIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHON MTPOrPaMMBI

VYyeonas nucuumuinaa bJ[.08 Buosorus siBiasieTcss 4acTbi0 OCHOBHOW 00pa3oBaTelIbHOM

nporpammbel B cootBeTcTBHH ¢ DPI'OC CIIO mo cnemmansaoctn 26.02.02 Cynoctpoenue,
YTBEP)KJICHHBIM NpuKa3oM Munucrepctsa npocsenienns PO ot 23 HostOps 2020r. Ne659.

Vuebnas gucnmmmaa bJ1.08 buonorms oOecreunBaer

(dhopMupoBaHHe OOIIUX

komrrereHImii mo ®PI'OC mo cmemmansHOcTH 26.02.02 Cymoctpoenue. Ocoboe 3HAUCHHE
AUCHUIIIMHA UMCCT IIPpU q)OpMI/IpOBaHI/II/II

Kon HaumenoBanue o0mux KOMIIETEHIIUN 1 TMYHOCTHBIX PE3YJIbTaTOB

OK 01. | Beibupate cmocoObl — pemieHdHs 3a7ad  Npo(ecCHOHATBHON  AEATEIbHOCTU
MIPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. | Ucnonip30BaTh COBPEMEHHBIE CpPEJICTBAa IIOMCKA, AaHalIW3a W HUHTEpIpeTaluu
uHpopmMauy U  HUH(OPMALMOHHBIE TEXHOJIOTMM JUISl  BBINOJHEHUS  3a/a4
poheCcCHOHATBHOU JIEATEITLHOCTH.

OK 04. D¢ dexTUBHO B3aMMOICHCTBOBATh M pa0OTATh B KOJJICKTUBE M KOMaH/IE.

OK 07. CopeiicTBOBaTh  COXpAaHEHHUIO  OKpYXKalollell  cpenpl, pecypcocOepexeHHuro,
NPUMEHSATh 3HAaHUMA 00 UW3MEHEHHMH KJIMMaTa, MPHUHLUIB  OepexIMBOTrO
IIPOM3BOJICTBA, 3(PPEKTHUBHO EHCTBOBATh B UPE3BhIYANHBIX CUTYAILIUSX.

1.2. llenb u miaHupyeMbl€ Pe3yIbTaThl OCBOCHHS TUCIUTIIIMHBI

Kon [TpenMeTHBIEC PE3yabTATHI

OK YMeunus 3Hauus

OK 01. | V1. packpbiBath cofepkaHue OMOIOrHYecKux TepMUHOB | 31 0 MecTe W poiau OHONOTMHM B CHUCTEME

OK 02. | ¥ THOHATHIl: XW3Hb, KIETKAa, OPTraHW3M, MeTAa0O0IM3M | HaAy4HOTO 3HAHU; ($yHKIMOHATBEHOM

OK 04. | (oOMeH BeIecTB M NMPEBpAIEHHE SHEPTHH), TOMEOCTa3 | TPAMOTHOCTH ~ YENOBEKA Ul PENICHHSA

OK (7. | (camoperynsuus), ypoBHEBas OpraHM3ALisi IKMBBIX | KH3HCHHBIX — IPOOIeM; pa3sBUTHC  3HAHMIA,
CHCTEM, CaMOBOCIIPOU3BEICHUE (penpomykuust), | cBs3aHHBIX ¢ (OPMUPOBAHMEM ECTECTBEHHO-
HACJIEICTBEHHOCTb, HU3MEHYHUBOCTb, poct U | HAy4HOTO MHPOBO33PEHHS, LEHHOCTHBIX
Pa3BUTHE;BHA, IONMYJALMSA, TE€HO(QOHI, DBOJIONUS, | OPUEHTALMI JMYHOCTH, KOO MYECKOT0
JBIDKYIIHE CHIIBI (dpaxropsr) SBOJIIOIHH, | MBILUICHUS, TIPEAICTaBICHHH O 310pOBOM obOpase
MPHUCIIOCOOIEHHOCT OPTaHW3MOB, BHI000pa3oBaHWE, | )KU3HM W OCpeKHBIM  OTHONIICHHEM K
9KOJIOTHYECKHe (DAKTOPBI, 3KOCHCTEMa, IPOLYLEHTHI, | OKpYXKaloIlel MPUPOJHON cpere.
KOHCYMEHTHI, PEIoyLIeHTHI, Lenu nutaeus, | 320  OHOJOTMYECKHX  TEOpHsX,  yYEHHsX,
SKOJIOTHYECKas MUpaMHu/Ia, OMOreoeHos, onocdepa. 3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTE3aX,
V2 m3narath  OHONOTHMYECKHE Teopu:  (KIETOYHAs, | TMpaBHIaX, CITYXKAIIIX OCHOBOM UL
XpOMOCOMHAsl, MYyTallMOHHAs, IEHTpanbHas 1orMa | (GopMHPOBAHHMS NPEACTABIECHUI O €CTECTBEHHO-

MoJeKyisipHoi Omomorum), 3akoHel (I. Mennems, T.
Moprana, H.W. BaBumoBa) m yueHus (0 meHTpax
MHOrooOpasuss ¥  TPOUCXOXKICHUS  KYIbTYpPHBIX
pacrenmit H.U. BaBunoBa), (sBomtormionHas teopus Y.
JlapBuHa, CHHTETHYECKAs TEOPHSI IBONIOLIHN), 3aKOHBI U
3aKoHOMEpHOCTH (3apoppimieBoro cxoxctBa K.M. Bapa,
Yepe0BaHMs TTIaBHBIX HAIIPABICHHUH U ITyTEH 9BOIIOINU
A.H. CesepruoBa, yuernmss o Omocdepe B.U.
Bepnanckoro), OIIPEENATh TpaHHUIIBI nx
TIPUMEHUMOCTHK JKUBBIM CHCTEMaM.

VY3 Bazers MeToAaMU HAYYHOTO ITO3HAHUS B OMOJIOTHU:
HaOIOJIeHNe M OMHCAHNE >KUBBIX CHCTEM, IPOILIECCOB U
SIBJICHUH, OpraHu3alys ¥ MPOBEJCHUE OMOIOrHMYECKOro
9KCIIEPUMEHTA, BBIABW)KEHHWE THIIOTE3Bl, BBISBICHHE

HayJYHOM KapTHHE MHpa, O METOIaX HAy4dHOI'O
MO3HAHWS,  CTPOGHHM,  MHOrooOpasmm |
0COOEHHOCTSAX JKMBBIX CHCTEM DPa3HOTO YPOBHS

OpraHM3allii, BBIJAOIIMXCS OTKPBITUAX H
COBPEMEHHbIX HCCIEN0BAHUAX
B OMOJIOTHH.
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3aBUCUMOCTH MEXIY HCCICIyeMbIMH BEITHYUHAMH,
00BSICHEHHUE MOJTyYEHHBIX pe3yIbTaToB,
HCIIONB30BaHHBIX HAYYHBIX TIOHATHUI, TEOPHI M 3aKOHOB,
YMEHHE JeNaTh BBIBOABI HAa OCHOBAHHH IMOJYYCHHBIX
Pe3yIabTaToB.

VY4 BbINeaTh  CYHIECTBEHHBIE TPHU3HAKH  BHPYCOB,
KJIETOK MPOKAPUOT M 3YKAPUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OpraHH3MOB, 0COOCHHOCTH
MPOIIECCOB: OOMEHa BEHIECTB U MPEBPAIICHHUS SHEPIHU B
KJIETKE, ¢dorocunTe3a, TUIACTHYECKOrO U
9HEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHTO3a,
Meiio3a, OIUIOIOTBOPEHHS, pa3sMHOXKEHHS,
HHJIMBUTYaIbHOTO pa3BHUTHS opraHusma
(oHTOTEeHE3);BHUIOB, MOMYJISIIAH, MPOYIIEHTOB,
KOHCYMEHTOB,  PEIYLICHTOB,  OHOTEOIICHO30B U
9KOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOMN
HU3MEHUYHBOCTH, €CTECTBEHHOI0 orbopa,
BUI000PA30BaHKs, MPUCIIOCOOIEHHOCTH OpPraHU3MOB,
JICHCTBHS OKONOTMYECKUX (DAKTOPOB HA OPraHU3MBI,
MepeHoca BelleCTB M MOTOKA SHEPrHU B IKOCHCTEMaXx,
AQHTPOIIOIEHHBIX W3MEHEHUH B OKOCUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OHOr€OXMMHYECKHX
IIUKJIOB B Onocdepe.

V5 MNPpUMEHATL TOJTYUYCHHBIC 3HAHUA JId O6’])$ICH€HI/IH
6I/IOJ'IOFI/I‘IGCKI/IX IponeccoB u SIBJ'IGHI/II‘/II, JJI0 TIPUHATUA
IIPAKTUYECKUX PEUICHUH B IIOBCEJHEBHOM MXU3HU C
HeJbI0 oOecreueHns: 0e30MacHOCTH CBOETO 3/I0POBbsI U
3I0POBbSl OKPYXKAIOIIMX JIOACH, COONIOAEHHS HOPM
rPaMOTHOTO TIOBEIECHHUS B OKPYKAIOLIEH INPUPOAHON
cpele, IOHUMaHHE HEOOXOOUMOCTH HCIOIb30BAHU
JOCTH)KEHHH COBPEMEHHOM OMOJIOruu U OMOTEXHOJIOT Ui
IUIsL PALIOHAJIBHOTO IIPUPOAOTIONb30BAHHUS.

V6 pemath NIeMEHTapHBIE TEHETHYECKUE 3aladyd Ha
MOHO- M JUTHOPUIHOE CKpEIIMBAaHUE, CLEIUICHHOE
HACJIe[OBaHUE, COCTABIATH CXEMbl MOHOTHOPHAHOTO
CKpeLIMBaHUA U1  NpeacKa3aHWs  HACJIeIOBaHUS
NPU3HAKOB y OPraHU3MOB; COCTABIATH CXEMBI IepeHoca
BEIIECTB M SHEPTUHU B SKOCUCTeMax (IeMy MUTaHUsA).

VY7 BBINONHATH ~ TpakTHYeCKUe paldoThl, COONOAATH
npaBwia npu pabore ¢ y4eOHBIM U 1a0OpaTOPHBIM

000pyIOBaHUEM.
V8 KpUTHYECKH  OLEHHMBAaTh U  HHTEPIPETUPOBATH
WHPOPMAIHIO OMOIIOTUIeCKOT0 CONIepIKAHHUSA,

BKJTIOYAIOIIYIO IICEBJOHAYIHbIE 3HAHMSA W3 Pa3JINIHBIX
HCTOYHHKOB (CpEICTBa MacCoBOI HH(OpPMAIK, HAYIHO-

MONYJISIPHBIE ~ MaTephalibl), OTUYECKUE  ACIEKTHI
COBPEMEHHBIX HCCIIEIOBaHUN B OHONOIMH, MEIUIUHE,
OHMOTEXHOJIOTHH.

VY9 co3maBaTh COOCTBEHHBIE IHCEMEHHBIE M YCTHBIC
coo0mIeHus1, 00001mas OHOJIOrmIecKyr0 HH()OPMAIHIO U3
HECKOJIBPKUX HCTOYHHUKOB, TPAMOTHO HCIIOIh30BATh
TTOHATHITHBIA armapaT OHOIOTHH.

B pamkax mnporpamMMmbl YyueOHOM AMCHMIUIMHBI Yy oOywaromuxcs (GopMupyroTcs
CIIEYIOIINE JINYHOCTHBIE U METANPEIMETHBIE PEe3yJIbTaThl O0yUEeHUs:

OK JIM4HOCTHBIE PE3yNbTaThI MeranpenmeTHbIe pe3yiIbTaThl
OKO0l | - TOTOBHOCTH K TPYZly, OCO3HaHUE - CaMOCTOSTENBHO (HOPMYITUPOBATH U
LIEHHOCTH MacTepCTBa, TPYAOITIO0HE; aKTyaJM3UpOBATh MPOOJIEMY, pacCMaTpHUBaTh €€
- TOTOBHOCTb K aKTUBHOI BCECTOPOHHE;
JIeATEIIbHOCTH TEXHOIOTHYECKOH 1 - yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK MIIN
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COIMAITEHOW HAIIPaBJIEHHOCTH, CIIOCOOHOCTH
WHUIAAPOBATh, IUTAHUPOBATH U
CaMOCTOSITENILHO BBITTOJIHATEH TaAKYIO
JIeATEITLHOCTh

- ACTETHYECKOE OTHOILLEHUE K MUPY,
BKJIFOYAs 3CTCTUKY OBITa, HAYYHOTO U
TEXHUYECKOT 0 TBOPUECTBA, CIIOPTA, TpyJa U
OOIIIECTBEHHBIX OTHOIICHHUIA,

- TOTOBHOCTBH K CAMOBBIPAXEHHIO B
Ppa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE
TIPOSIBIISATH KaueCcTBa TBOPUECKON JTMUHOCTH

OCHOBAHUS JUIS CPABHEHMS, KIIACCU(PUKAIUY U
00001IeHHS;

- OIPEIENATh LENN AESITENbHOCTH, 3a/1aBaTh
napamMeTpsl U KPUTEPUH UX JIOCTHKECHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUUSI B
paccMaTpUBAEMBIX SIBJICHUSIX;

- CaMOCTOSTEIBHO OCYIIECTRIIATH
MO3HABATENLHYIO EITEILHOCTD, BBISBIIATH ITPOOIIEMBI,
CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H B
00pa3oBaTeIbHOM AEATETBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

- CaMOCTOSITEILHO COCTABIIATD IUIAH PEIICHHS
POOJIEMBI ¢ YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN M MPEIIOUTEHHUH;

- JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

- pacimpsTh paMKH yaeOHOro IpeaMeTa Ha
OCHOBE JINYHBIX TPEIOUTEHHIA;

- BHOCHTBH KOPPEKTHBEI B IESITENLHOCTD,
OIIEHUBATh COOTBETCTBHE PE3Y/IBTATOR LIENISM,
OI[EHUBATh PUCKH MOCIIEACTBHIA AEATETHHOCTH;

OK 02

- OCO3HAHHUE LIEHHOCTH Hay4YHON
ACATECIIBHOCTHU, TOTOBHOCTDH OCYIIECCTBIIATH
NPOEKTHYIO U HCCIIEN0BATENLCKYIO
ACATCIIBHOCTb MHAUBUAYAJIbHO U B I'PYIIIC

- BJIaJICTb HABBIKAMU TIOJTYYCHU I/IH(bOpMaIlI/II/I us3
HNCTOYHUKOB pPa3HbIX TUIIOB, CAMOCTOATEIBHO
OCYIIECTBIISTh TIOMCK, aHAJIHN3, CHCTEMATU3AIHIO U
MHTEpIpeTaiio HHGOpMaIMU pa3IniHbIX BUIOB U
(hopM TpenCTaBICHHS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popmaTax c
Y4€TOM Ha3HAUCHUSA I/IH(bOpMaIlI/II/I n HCHCBOﬁ
ayIUTOPHH, BEIOUpasi ONTUMAJIBHYIO HOpMY
IpeICTaBICHNS 1 BU3yaIH3alHy;

- UCIIOJIB30BATh CPEACTBA MH(POPMALMOHHBIX U
KOMMYHHUKAIITHOHHBIX TEXHOJIOTHH B PEILICHUN
KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHU3AIMOHHBIX
3a/1a4 ¢ coOII0ieHueM TPeOOBaHHIA HPTOHOMUKH,
TEXHUKH 0€30IMacCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX M 3THYECKUX HOPM, HOPM HH(OPMALMOHHOMH
0€e30MacHOCTH;

- BJIaZeTh HaBBIKAMHU PACIIO3HABAHUS U 3AIIUTHI
uHpopmanun, HHOOPMAIOHHOW O€30TaCHOCTH
JMYHOCTH;

- CIIOCOOHOCTB ¥ TOTOBHOCTB K CAMOCTOSITETIEHOMY
MIOMCKY METOJIOB PEeLIeHHs IPAKTHIECKHUX 3a71ad,
NPUMEHEHHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

OK 04

- TOTOBHOCTh BECTH COBMECTHYIO
JEATENBHOCTh B HHTEPECaX TPAXKIAHCKOTO
o011ecTBa, y9acTBOBaTh B CAMOYIIPABICHUN B
001e00pa30BaTENFHON OpraHU3aId U
JIETCKO-FOHOIIIECKNX OpPTraHM3aIysiX;

- YMEHHE B3aUMOJICHCTBOBATD C
COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU
¢ MX (QPYyHKIMSIMHU ¥ Ha3HAUECHHEM;

- TOTOBHOCTh K TYMaHUTAPHOH U
BOJIOHTEPCKOH AEATETHHOCTH;

- c(OpMHPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STHIECKOTO TTOBECHUS;

- OCYILIECTBIISITH KOMMYHHKAIIHU BO BCeX cdepax
KHU3HH;

- pacro3HaBaTh HeBepOaIbHBIE CPEICTBA OOIICHUS,
MOHMMATh 3HAUYEHHE COLMATILHBIX 3HAKOB, PACIIO3HABAThH
MPEANOCHUIKA KOH(QUINKTHBIX CUTYallui U CMATYATh
KOH(ITIKTHI;

- apryMEHTHPOBaHHO BECTH IHAJIOT, YMETh
CMSIT9aTh KOH(IMKTHBIE CUTYaIWH;

- JieTiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBAThH
ero, OpaTh OTBETCTBEHHOCTb 3a PEIICHNE;

- OLICHNBATh MPHUOOPETCHHBIN OIBIT;

- CIOCOOCTBOBATh (POPMHUPOBAHUIO U TIPOSBIICHHIO
MIMPOKOH SPYAUIINHN B PAa3HBIX 00JIaCTIX 3HAHUH,
MTOCTOSTHHO TIOBHIIIATH CBOM 00pa30BaTENBHBIN U
KYJIbTYPHBII YPOBEHb;

- JIaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTD
KOPPEKTHBEI B JESATEIBHOCTD, OLCHUBATH COOTBETCTBHE
pe3yIbTaToB LENSIM;

- BJIaJIETh HABBIKAMH ITO3HABATEIFHON peduiekchn
KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBHH H




MBICITUTEIIEHBIX TPOIECCOB, HX PE3yIbTaTOB U
OCHOBaHMII;

- UCIIOJIB30BATh MPUEMBI PEIICKCHH TS OICHKH
CHUTYaIlNH, BEIOOpa BEPHOTO PEIIICHUS;

- YMETh OICHUBATH PHCKHA U CBOCBPEMCHHO
MPUHUMATE PEIICHUS 110 UX CHIKECHUIO;

- COIMAJTEHBIX HABBIKOB, BKITFOUAFOIITIX
CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHUS C JIPYTUMHU
JIFOBMH, 3a00THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3periaTh
KOH(QINKTBI;

- MPUHUMATE ce0s1, TOHUMAasi CBOU HEJOCTATKH U
JIOCTOWHCTBA;

- MPUHUMATh MOTUBBI U apTYMEHTHI APYIHX JIFOICH
MIPY aHAJTU3¢ PE3yIbTATOB JCATEIIEHOCTH;

- MPU3HABAThH CBOC MPABO U MPABO JAPYTUX JHOACH
Ha OILIHOKH;

- pa3BUBaTh CIOCOOHOCTH IIOHMMAThL MHP C
TIO3HITUY IPYTOro YeIOBEKa

OK 07

- c(OPMHUPOBAHHOCTh IKOJIOTHUCCKOM
KYJIbTYpbI, TOHUMaHHUE BIIUSHUS COLIMATLHO-
9KOHOMHMYECKUX MPOIIECCOB HA COCTOSIHUE
MIPUPOTHOM U COLIMATILHON CPENbI, OCO3HAHHE
r7100aJIbHOTO XapaKTepa dKOJIOTHUSCKUX
npo0IeM;

- TUTAHUPOBAHUE U OCYIL[ECTBIICHUE
JICCTBUI B OKPYXKAIOLIEN Cpeie Ha OCHOBE
3HaHWsI LieJIe YCTONYMBOrO pa3BUTHS
YeJIOBEUECTBA;

- AKTHBHOE HETIPUATHE IEHUCTBUH,
IIPUHOCSILMX BPEX OKPY>KAIOILEH CPELE;

- YMEHHE NIPOrHO3UPOBAThH
HEeOIaronpuATHbIC YKOIOTUIECKHE
IIOCJIEACTBHS NIPEAIIPUHUMAEMBIX JICHCTBUM,
IIPEeNOTBpaLaTh UX;

- paclIMpeHue ONbITa AESITEIbHOCTH
JKOJIOTMYECKOHM HANpPaBJIEHHOCTH;

- BJIaJIETh HABBIKAMH [TO3HABATENILHON pedIieKchu
KaK OCO3HaHUS COBEPILIAEMBIX JEUCTBUN U
MBICJIUTEIIBHBIX IMIPOILECCOB, UX PE3YIIBTATOB U
OCHOBaHUH;

- HCII0JIb30BaTh MPUEMBI peq)neKcnn JJIA OLICHKU
CHUTYalllH1, BBIOOpPA BEPHOTO PELICHMS;

- BJIaJIETh HABBIKAMH y4eOHO-NCCIIeI0BATENbCKOM
U TIPOEKTHOMN JeATEIbHOCTH, HAaBBIKAMU Pa3peIIeHHs
npo0ieM;

- CaMOPEryJIMPOBaHUs, BKIIIOYAIOILETO
CaMOKOHTPOJIb, YMEHHE ITPUHUMATh OTBETCTBEHHOCTD 32
CBOE ITOBE/ICHHE, CIIOCOOHOCTh a/IallTUPOBATHCS K
9MOLMOHAIBHBIM U3MEHEHUSM U MIPOSBIIATH THOKOCTB,
OBbITb OTKPBITBIM HOBOMY;




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1. O6beM yueOHOW AUCUUIUIMHBI U BHJIBI y4eOHOM paboThI

Bua yueoHoii paGoThl

O0beM yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHbI 68
OcHOBHOE coJep:KaHHe

B TOM YHCJIE:

TEOPETHUYECKOE 00yIeHNE 48
MPAKTUYECKUE 3aHITUS 8
IpodeccuonaTbHO-OPHEHTHPOBAHHOE COIePKaAHME

TEOPETHUYECKOE 00yIeHUE 8
MPAKTUYECKUE 3AHATHUS 4
CamocrosiTesibHas padoTa 4

[IpomexyTouHas aTTecTanus B BUae APYrux Gopm KOHTPOJIS




2.2. TemaTnveckuii niian u cogep:;kanue gucuumiannsl 61.086MOJIOTI'USA

HaumenoBanue Ob6beM Konpr
Conepxanue yueOHOTO MaTepualia, CaMOCTOATEIbHAsI paboTa 00yJaronuXcs .
pa3zienoB U TeM 4acoB KOMITCTEHITHHA
Paznmen 1. CoBpemeHHast OMOJIOTHST — KOMITJICKCHAs HayKa 2
Tewma 1.1. CopepxaHue yueOHOT0 MaTepralia 2 OK 02
buosorus xak 111 buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
Hayka. JKusble €CTeCTBEHHBIMH HayKaMu, GHII0COPHEid, ITUKOM, ICTETUKON 1 mpaBoM. Poss Onosorun B
CUCTEMBI Ul X (hopMUpPOBaHUY COBPEMEHHOW HAY9IHOH KapTHHBI Mupa. CHcTeMa OMOJIOTHIECKUX HaYK.
OpraHu3anus. 1.1.2 MeTo1bl TO3HAHUS )KMUBOW IPUPOIbI (HAOI0ICHUE, SKCIIEPUMEHT, OIMCAHNE, U3MEPEHHUE,
KJaccuukaius, MOJCTMPOBAHNE, CTATUCTUYECKAst 00pabOTKA TAHHBIX).
1.1.3 Xusble cucreMbl (OMOCHCTEMBI) KaK MPeAMET U3yueHus: 6uonoruu. OTinune 5KUBbIX CUCTEM OT
HEOPraHU4YECKOW MPUPOJIBL.
1.14 CpoiicTBa GMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3aIMi OMOCHCTEM: MOJIEKYIIPHBIMH,
KJIETOYHBII, TKAHEBBII, OPraHU3MEHHbIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIN
(6buoreoneHoTHYECKUH), OHOChEPHBIN.
Pazgen 2. [lutonorust — Hayka o KJIETKe 10
Tema 2.1. Conepkanue yaeOHOT0 MaTepuaa 2 OK 01
XUMUHECKHI COCTAB |2 1 1 XuMudecknii cocTaB KIeTKH. XUMUUYECKHE JEMEHTHI: MaKpPOYIEMEHThI, MEKPOYIeMeHTEL. Boza 1 OK 02
KICTKH. MHHEpaNbHbIE BemecTBa. DYHKIMU BOJBI 1 MEHEPAILHBIX BELMIECTB B KIeTKe. [lommepxkanue OK 04
OCMOTHYECKOTO OasaHca.
2.1.2 benku. CoctaB u cTpoeHne 0eIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HesameHnMeble u
3aMEHHMMbIE AMHUHOKHUCIOThI. AMUHOKHUCIIOTHBINA COCTaB. YPOBHU CTPYKTYPbI OEITKOBON MOJIEKYJIBI
(mepBuYHAasi, BTOPUYHAs, TPETUYHAS U YETBEPTUUHASL CTPYKTYpa). XMMHUUECKHE CBONCTBA OEIKOB.
buonorndeckue GhyHKITUU OCIIKOB.
2.1.3 ®depMeHThI — buoornueckre karanuzaTopsl. CTpoeHue ¢pepMeHTa: akTUBHBIHN LIEHTp, CyOCTpaTHas
cnenuduaHocts. Kodpepmentsl. OTnnuns pepMeHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.
214 VYrneBopl: MOHOCaXapu bl (TII0K03a, pubo3a U Je30Kcuprdo3a), qucaxapusl (caxaposa, J1akTo3a)
Y TIoJIMcaxapu bl (Kpaxmal, TIMKOTeH, 1IeJII0103a). buonornyeckue pyHKINN yriIeBOIOB.
2.15 Junuapsl: TpUraMIepusl, pochonunuasl, crepouasl. I'uapopunsHo-ruapodoOHbIe CBOMCTBA.

buonornyeckue ¢pyHkiun aunuos. CpaBHEHHE YIIIEBOJIOB, OEIKOB M JIMIUJOB KaK HCTOYHHUKOB
SHEPIruM.




2.16

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuipl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenne u ¢pynkunu PHK. Bunst PHK.
AT®: ctpoenue u pyHKH. BuTaMuHBIL.

Tewma 2.2. ConepxaHue yueOHOTO MaTepralia OK 01
Ctpoenue u 2.2.1 KneTka Kak 1enocTHas xuBas cucrema. OOIye NpU3HAKU KIETOK: 3aMKHYTas HapyKHast OK 02
bynxum wreTku. memOpana, Mosekynbl JIHK Kak reHeTHYecKuii anmapar, cucTeMa CHHTe3a OeJIka. OK 04
2.2.2 Tuns! KIETOK: 3yKapuoTHUecKasi U pokapuoTrueckast. OcCoOOEHHOCTH CTPOECHUS
MpoKapuoTHYECKOM KiIeTKu. KieTounas crenka 6akrepuii. CTpoeHne dyKapuOTUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTENBHOMN, )KUBOTHON U TPUOHOM KIIETKH.
2.2.3 [ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAS CTEHKA, TIMKOKAIUKC, UX ()YHKIIHH.
[InazmaTuueckast memOpana, €€ cBoiictBa U ¢pyHkuuu. llutomnnasma u e€ opraHouIbl.
2.2.4 HemeMOpaHHBIC OpraHOH Bl KIIETKH: PHOOCOMBI, KIIETOYHBIH IIEHTP, IIEHTPHUOJIN, PECHUIKH,
KryTHKU. OYHKIIUU OpraHOW 0B KIIETKH. BKITtoueHus.
2.2.5 Onnomem6pannbie opranonabl kietku: JIIC, anmapat ['ombmpku, TU30COMBI.
2.2.6 [ToryaBTOHOMHBIE OPTaHOU B! KJIETKH: MUTOXOHIPHH, TUTACTHIBL. [IpOUCX0KIeHUE MUTOXOHPUN
U wiactu. Buapl miactua.
2.2.7 SAnpo — perynsaTopHbli eHTp KieTku. CTpoeHue sipa: saepHas 000J09Ka, KaproIia3ma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.
TpaHCOPT BEILIECTB B KJIETKE.
[Ipaktuueckoe 3anstue Nel. M3ydueHue cTpoeHUS KJIETOK paCTEHUM, )KUBOTHBIX U OAKTEPH 10T MUKPOCKOIIOM Ha TOTOBBIX OK 04
MUKpOIpernaparax 1 Ux OlvcaHue.
Tema 2.3. Copepxanue yueOHOro Marepuaia OK 01
KuzuenesTebHOCT |5 3 1 DHeprerudeckuii ooMeH. OOMeH BEIEeCTB, MM METaboIu3M. AcCUMUIALM (IIaCTHYECKU 0OMeH) U OK 02
b KJIETKH. JTUCCUMUIIALUSA (PHEPTeTUYECKUI 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca MeTabonusma. Poib OK 04
3aKOHOB COXPAaHEHUs BEIIECTB M SHEPTUU B MIOHUMaHUHN METa00Iu3Ma.
2.3.2 Tunbel oOMeHa BeecTB: aBTOTPOHBIN B reTepoTpodHbIid. Poiabs hepMeHTOB B 00MEHE BEIIECTB U
MIPEBPAIEHUH SHEPTUU B KIIETKE. DHEpreTHUecKuil 0OMeH B KiieTKe. PaciieniieHue BemiecTs,
BBIZIETICHUE M aKKyMYJIUPOBAHUE SHEPTUU B KJIETKE. DTalbl SJHEPreTuYeckoro oomMena. [ miukomnus.
2.3.3 Bposxenue u ero Buabl. KucnopoaHoe okucieHHe, WM KIETOYHOE JbIxaHue. OKUCIUTETbHOE

dbochopunpoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.
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2.3.4 dorocunrte3. CBeToBast u TeMHOBast pa3wl hoTocuHTe3a. Peaknuu dporocuaTe3a. DPHEeKTHBHOCTH
¢doTocunTe3a. 3HaueHue (HOTOCUHTE3A IS )KU3HU Ha 3emiie. BiausHue ycnoBuii cpeasl Ha
(OTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €r0 MPOTYKTUBHOCTH
y KyJIbTYpPHBIX PACTCHUH.
2.35 XeMocuHTe3. XeMOCUHTE3UPYIoIIe OaKTepun. 3HaYEHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIIe.
Tewma 2.4. ConepxaHue yueOHOTO MaTepralia OK 01
Peaxiuu 2.4.1 | Peakuum MaTpu4HOro cuHTe3a. I'enetnueckas uadopmanus u JJHK. Peanuzanus renetnaeckoi OK 02
MaTpH1HOTO MHPOPMALNHK B KIIETKE. | €HeTUYECKUii KOl M €r0 CBOMCTBA. OK 04
CHHTE3A.
24.2 Tpanckpunuus — matpuunblil cunte3 PHK. Tpancnsus — 6nocunTes 6enka. Otansl TpaHCISALUU.
KomupoBanue amuHokuciot. Posis pubocom B GuocuHTE3E O€mKa.
243 Hexknerounsie popmsbl sxu3Hu — Bupycsl. ctopus otkpeitus BupycoB ([.W. ViBanoBckwmii).
Oco0OeHHOCTH CTPOSHUS M KU3HECHHBIN IUKIT BUPYCcoB. bakTeprnodarmy.
24.4 Bonesnu pactenuii, )KHBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC BUpycaMu. Bupyc ummyHoaepummTa
yenoseka (BUY) — Bo3Oynurens CIIM/la. OOpaTHas TpaHCKPUIIINS, peBEpTa3a U HHTErpasa.
[IpodunakTruka pacnpoCTpaHEHHsS BUPYCHBIX 3a00I€BaHUIA.
Paznen 3. PasmHokeHUEe U pa3BUTHE OPraHU3MOB
Tema 3.1. Coneprkanue yaeOHOTo MaTepuasa OK 01
KU3HEHHBIH KT |31 1 | Kyerounsrii LMK, WIH KU3HEHHBIH UK KIeTku. MHTepdaza 1 MuTo3. IIpolecchl, MpoTeKaomye B OK 02
KJICTKH. untepdase. Penmukanus — peakuus marpuysoro cuatesa JJHK. CTpoeHne XpoMocoM. OK 04
XPpOMOCOMHBIN HA0Op — KapuoTHIL. [IUTIJIOUTHBIN U TallJIOUIHBIA XPOMOCOMHBIE HAa0OPHI.
XpoMaTHuasl.
3.1.2 HuTonornyeckue OCHOBBI Pa3MHOKEHUS U HHIUBUAYATbHOTO Pa3BUTHUSI OPraHU3MOB.
3.1.3 Henenue xinetku — Muto3. Ctaauu mutosa. [Iporeccsl, mpoucxoasiye Ha pa3HbIX CTaJAUIX MUTO3A.
buonoruueckuii cmpicn muto3a.[Iporpammupyemas rudens KIETKH — aronTos.
3.1.4 Meiio3. Craauu meiiosa. [Ipoiecchl, mpoucxoasaime Ha cTaausax Meiiosa. [loBenenue XxpoMocoM B
Mmeio3e. Kpoccunrosep. buonorudeckuii cMbICT U 3HaU€HUE Meio3a.
Tema 3.2. Cogepxanue yueOHOro MaTepuala OK 01
PasmHoOKeHHE 3.2.1 @DopMBbI pa3MHOKEHHUS OPraHU3MOB: 0ecroioe U oJioBoe. Bupl 6ecronoro pa3sMHOKEHUS: AeTIeHIE OK 02
JKUBBIX OPTaHU3MOB. OK 04

HaaBOC, ITIOYKOBAHHUEC OAHO U MHOT'OKJIICTOYHBIX, cnopoo6pa3013aHI/Ie, BETCTATUBHOC PA3MHOKCHUC.
I/ICKYCCTBGHHOC KIIOHUPOBAHUEC OPTAaHNU3MOB, €I'0 3HAYCHUC IJISI CCIICKIIUU.
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3.2.2

IlonoBoe PAa3MHOKCHHUEC, €TI0 OTIINYUA OT Occrosoro. I'amerorenes — mnmponecc 06pa303aH1/151 IIOJIOBBIX
KJICTOK Yy )KUBOTHBIX. ITonoBele kele3bl: CECMEHHUKU U SIMUHUKU.

3.2.3 OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30M1, SMIIEKIETKa) — CIIEPMATOreHEe3 U
oorene3. OcOOEHHOCTH CTPOSHHUSI IUIEKIETOK B CIIEPMATO30HI0B.
3.24 OnnonotBopenue. [laprenorenes.
Tema 3.3. ConepxaHue yaeOHOTO MaTepualia 2 OK 01
WnmBunyansaoe 3.3.1 | MnauBuayansHOe pa3BUTHE (OHTOTEHE3). DMOPUOHATLHOE Pa3BUTHE (IMOPUOreHes). DTarbl OK 0421
pasBUTHC SMOPHOHAIBLHOTO Pa3BUTHA Y TI03BOHOUHBIX )KUBOTHBIX: JPOOJIEHNUE, TaCTPYIAILHs, OPraHOTeHe3. OK0
OpraHu3MOB.
3.3.2 [TocTamOproHanbHOE pa3BUTHE. THUIBI TOCTAMOPHUOHAIBHOTO PAa3BUTHSL: IPSMOE, HEMPSIMOE
(mmunHOYHOE). BriusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH
BPOXKJIEHHBIEC YPOJCTBA.
3.3.3 Poct u pa3zButne pacrenuii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTAIH Pa3BHTHA.
IIpakTnueckoe 3ausaTne Ne2. Pemienue 3aaa4 no teme «buocunres 6esikay, « JHepreTudeckuii 00MeH» 2 OK 01
Pasnen 4. 'eHeTnKa U CENEKINS 14
Tema 4.1. Coneprkanue yaeOHOTo MaTepuasa 2 OK 01
3aKOHOMEPHOCTH 4.1.1 | Ilpeamer u 3a7auM TeHETUKU. VICTOpHS Pa3BUTHs FeHETUKHU. PoJb UTOIOTHH OK 02
HaCJICACTBEHHOCTH. ¥ SMOPHOJIOTUN B CTAHOBJICHWH TeHETHKH. BK/Ta/1 pOCCHICKNX U 3apyOeKHBIX YUEHBIX OK 04
B Pa3BUTHE TeHETHKH. MeTO/Ibl TeHETUKHU (THOPHI0IOTUIECKUH, IINTOTCHETUIECKUH, MOJICKYIISIPHO-
reHeTu4ecknii). OCHOBHBIC TCHETHUCCKUE MOHATHS. [ eHeTHYecKasi CAMBOJIMKA, UCTIONIb3yeMas B
CXeMaxX CKpelIMBaHHH.
4.1.2 3aKOHOMEPHOCTH HaCJIeJIOBaHMsI TPU3HAKOB, YCTaHOBJICHHBIC ['. Menaenem. MoHorHOpHIHOE
CKpelIrBaHue. 3aKOH eMHO-00pa3usi TMOPHUIOB MEePBOTo MoKosieHus. [IpaBuio JoOMHUHHPOBAHUSI.
3aKoH pacIeruieHus Mpu3HaKoB. [ mmore3a 4yncToThl rameT. [ToHOE M HEeNnoJIHOE IOMUHUPOBAHHE.
4.1.3 | IuruOpuaHoe CKpeuluBaHue. 3aKOH HE3aBUCUMOTO HACJICIOBaHUs IPU3HAKOB. [{uToreHeTnueckue
OCHOBBI JUTHOPHUTHOTO CKpEIIMBaHUs. AHAIM3HUpYIOIee CKpemuBanue. Mcmonp3oBanue
AHAJIM3UPYIOIETO CKPEIIMBAHUS JJIs1 ONIPEICIICHHS TCHOTHIIa 0COOU.
Tema 4.2. Cogepxanue yueOHOro Marepuala 2 OK 01
Cuennentoe 4.2.1 | Pabora T. MopraHa 1o CIIeTIJICHHOMY HacJieJIOBaHUIO TeHOB. HapylieHne crienieHus TeHOB B OK 02
HacICeN0BAHNC pe3ynbTaTre KpOCCHHIOBepa. OK 04
MIPU3HAKOB.
4.2.2 | XpoMOCOMHasi TEOpHS HACICICTBEHHOCTH. | eHETHYECKHE KapTHI.
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4.2.3 ['eneTtuka nona. XpoMOCOMHOE ONpe/IeieHUE T0J1a. AYTOCOMBI U MOJOBbIE XPOMOCOMBI.
['omoramerHsle U rereporaMeTHbie opranu3Mel. HaciieroBanue npu3HaKoB, CIEIUICHHBIX C TTOJIOM.
CamocrositenbHas paboTa 00yJaroIXCst
CP Nel. CocraBieHue cxeMbl 10 TeME: « AHAJIN3 POJIOCIIOBHBIX YEJIOBEKa.
Tema 4.3. Coneprxanme yueOHOTO MaTepurana OK 01
3aKOHOMEPHOCTH 4.3.1 | M3MeHYMBOCTb. BBl M3MEHUMBOCTH: HEHACIIEACTBEHHAS U HAC/IEACTBeHHAs. PoJib cpe/ibl B OK 02
M3MCHIUBOCTH. HEHACJICACTBCHHON H3MEHYMBOCTH. OK 04
4.3.2 XapaxkTepucTuka MoAU(PUKAIIMOHHON U3MEHUNBOCTH. BapuanimoHHbIi psia ¥ BapualiioHHasl KpUBasl.
Hopwma peakiuu npuznaka. KosiimuecTBeHHbIE M KaYECTBEHHBIE TPU3HAKH U UX HOPMA PEAKIIUH.
CaoiicTBa MOAM(PUKAIIMOHHON N3MEHUNBOCTH.
4.3.3 HacnencTBeHHas, WiIx TeHOTHIINYECKAs, U3MEHUYMBOCTL. KOMOMHATHBHAS H3MEHYHUBOCThL. Melo3 u
TTOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHNBOCTH.
434 MyrarnuoHHas u3MeHIHBOCTh. Kitaccudukanust MyTanuii: reHHbIe, XpPOMOCOMHEBIC, TeHOMHBIE.
YacroTa 1 puUurHbl MyTauuid. MyrareHHble pakTophbl.
435 3aKOH rOMOJIOTHYECKHUX PSAOB B HacyeACTBeHHOM n3MenunBocty H.U. BaBuiosa.
4.3.6 BresinepHas HacIeICTBEHHOCTh U UI3MEHYUBOCTD.
Tema 4.4. Copepxanue yueOHOro Marepuaa OK 01
Ienernka 4.4.1 | I'eneruxa yenoseka. KapuoTumn yenoeka. OCHOBHBIE METO/Ibl FE€HETHKH UeJIOBEKA: FeHealorHIecKui, OK 02
1€JI0BEKA. OJIM3HEIOBBIH, [IMTOICHETHYECKUH, OMOXUMUYECKHUM, MOJICKYIISIPHO-TEHETHICCKU. OK 04
442 CoBpeMeHHOE oTpeieJICHUE TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHHUE, B TOM
yucie ¢ momompio I1I1IP-anamm3a.
4.4.3 HacnenctBennsle 3a001eBaHus YeIOBeKa: FTeHHbIE 00JIE3HHU, O0JIE3HU ¢ HACIEACTBEHHOMN
MIPeIPacIoOKEHHOCThI0, XpOMOCOMHBIE 60s1e3HN. CoMaTH4ecKre U reHepaTUBHBIC MYyTaIUH.
CtBOJIOBBIE KJIETKH. MeIUKO-TeHETHUECKOE KOHCYIbTHPOBAHHE.
444 3HavYeHHE MEIUIIMHCKOM TeHETUKHU B TIPEIOTBPAIICHUH U JICUSHUH TCHETHYECKUX 3a00JICBaHHIA
YeJI0BEKa.
4.4.5 [TpuHIMIBI 310pOBOrO 00pa3a KU3HHU YEIOBEKa B COOTBETCTBYIOIIEH CcrielualibHOCTH (ITpodeccun),
JMArHOCTHKY, MPO(PHUIAKTUKH U JICUEHHUSI TeHETUYECKHX O0JIe3HeH.
IIpakTnueckoe 3ansaTue Ned. Penmienue 3a1a4 1o reHeTuke. OK 01
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Tema 4.5.
Ceneknus
OpPTraHW3MOB.
OCHOBBI
OHMOTEXHOJIOTHH.

Conepxkanue yaeOHOrO MaTepuaia

45.1

Cenekius Kak HayKa M IIpolecc. 3apokIeHne celleKnu 1 fomectukanus. Yuenue H.U. BaBunosa o
LIEHTPaX MPOUCXOKJIEHUS 1 MHOT000pa3us KyJbTypHbIX pacTeHUM. LIeHTpBl TPOUCXOXKACHUS
JOMaIIHUX KUBOTHBIX. COpT, rnopoaa, miTaMm.

45.2

CoBpemeHHbIe METO/bI cesleKIIMU. MaccoBbIN U HHAUBUAYAIBHBIN OTOOPHI CENEKIIUN PACTEHUM U
AKUBOTHBIX. OlleHKa SKcTepbepa. bin3kopoicTBEHHOE CKpelBaHue — MHOpUAUHT. YucTast TuHus.
CkpemuBanue YUCTHIX JIMHUHA. ['eTepo3uc, nimm rudbpunnas cuina. HepoacTBeHHOE CKpenBaHue —
ayropuuHr. OtnanénHas rudpuauzanus u e€ ycrnexu. VIcKkycCTBEHHBIN MyTareHes U moJiyueHue
MOJIMIUIONJIOB. JIOCTHKEHUS CENEKIINN PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

45.3

buoTtexHonorus Kak oTpacib Mporu3BOJICTBA. [ eHHas WHXKeHepHs. JTallbl CO3JaHUs PeKOMOMHAHTHOM
JIHK u tpaHcrennsix oprann3moB. Kierounas nnxenepus. Kinetounsle KyapTypsl.
MUKpOKIIOHAIBHOE pa3MHOKEHHE pacTeHU. KIIOHMpOBaHNE BBICOKOITPOYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. JKOJIOrHueckre u atuueckue npobisemel. MO — renernyecku
MOAU(PHUIIMPOBAHHBIE OPTAHNU3MBI.

OK 01
OK 02
OK 04

IIpome:kyTOUHAs aTTecTANMS 0 JMCIUIJIMHE B BUJIE IPYrux GopM KOHTPOJIs

Oo6s13aTesibHAs ayIMTOPHAs yueOHas Harpy3ka 3a 1 cemecTp

36

Pazgen 5. DBomronus opraHnuecKOro Mupa

14

Tema 5.1.
Ucropus
HBOJIIOIIIOHHOTO
YUEHHUSL.

Coneprxanue yaeOHOTO MaTepuraa

5.1.1

[IpennochlIki BOZHUKHOBEHUS 3BOJIONUOHHON TEOPHH. DBOJIOIMOHHAS TEOpHUs U €€ MECTO B
O6uosnoruu. BiusHue 3BOTIONUOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

5.1.2

CBuperenbcTBa BOJIONMH. [1aleOHTONIOTHYECKHE: TTOCIIEI0BATEILHOCTh MTOSBIICHUS BUJIOB B
MAJICOHTOJIOTUIECKO JIETONHCH, TIepexoiHbIe GopMbl. broreorpaduyeckue: cX0ACTBO U pa3ndne
(dayH u ¢10p MaTEepUKOB U OCTPOBOB.

5.1.3

Opomonmonnas Teopust Y. Jlapsuna. [Ipeanocsiiku BOZHUKHOBEHUS JapBUHU3MA. [[BUKYIINE CUITBI
ABOJIIONMH BUJIOB 10 J[apBUHY (M30BITOYHOE Pa3MHOKEHHE ITPU OTPAHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYMBOCTh, 00pb0a 3a CyliecTBOBaHHE, ECTECTBEHHbIN 0TO0pP). CHHTEeTHYeCKast
teopus 3Botonuu (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

5.14

Maxkpossomtorusi. Dopmbl BOTIOINE: (UIeTUYECKas], TMBEPTeHTHAs, KOHBEPIeHTHAsI, TapaJuieIbHasl.
HeobpaTtumocTs 3BOIIONNY.

5.15

[IpoucxoxaeHue oT HeCIIeNUATU3UPOBAHHBIX MPeAKOB. [Iporpeccupyroias crnennanu3anus.
AnantuBHas paguaius.

OK 01
OK 02
OK 04
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Tema 5.2. CogepxaHue yueOHOTO MaTepuaa OK 01
Muxkpo3Boonus. OK 02
5.2.1 [Tomymsiust Kak eAMHAIIA BHIA U 3BOTIONUH. [[BroKyIre cuibl ((haKTOphl) SBOJIIOIIUA BUJIOB B OK 04
IIPUPOJIE.
522 MyTanroHHBIH Mpoliecc 1 KOMOMHATHBHAS U3MEHYMBOCTD. [0y IsSIIMOHHBIE BOJIHBI U Ipeli() TeHOB.
W3omsiumst m murpanust. EcrecTBeHHbI 0TO0p — Hanpasisronuii pakrop sBosorn. opMer
€CTECTBEHHOI0 0TOOpa.
523 [Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ysbTat 3BoMtoluu. [Iprumepsl npucnocobaeHuit y
Opranu3mMoB. ApoMop(O3bl U UIUO0-3IATITAIIUH.
Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUI000pa30BaHMUSL.
Tema 5.3. Conepxanue yaeOHOTo MaTepuaa OK 01
Maxkpossomouns. 1531 | Makpossosromus. MeToIsI H3yqeHHs SBOIOMHH. IMOPHOTOTHYECKHe: CXO/ICTBA 1 PA3JIHHHs OK 02
SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. OK 04
532 CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHATOTUYHbIE, PYAUMEHTAPHbIE OpPraHbl, aTaBU3MBI.
MouiekynsapHO-OMOXUMUYECKHE: CXO/ICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYecKuX MyTeil y Bcex opranu3MoB. @opmbl 3Bosonnu: (uieTuyecKkas, JMBepreHTHasl,
KOHBEpreHTHas, napamienbHas. HeoOpaTumMocTh 3BOJTIOLHUH.
5.3.3 [TpoucxoxaeHue oT HeCIeNUATU3UPOBAHHBIX MPeAKOB. [Iporpeccupytomas crienuanai3aus.
AnanTtuBHas paguanus.
[Tpaktuueckoe 3anstue Ne4. CpaBHeHHE BUJOB 110 MOPGOIIOTHIYECKOMY KpuTeputo. Onrcanne mprucrnoco0IeHHOCTH OpraHu3Ma 1 eé OK 01, OK 07
OTHOCHUTEJILHOTO XapakTepa.
Tema 5.4. Coneprkanue yaeOHOTo MaTepuasa OK 01
BosnnkHosenue 54.1 JloHayuHble MpeACTAaBICHUS O 3apOKICHUH KU3HU. HaydHble runoTe3sl BOSHUKHOBEHHUS KU3HU Ha OK 02
HKU3HU Ha 3eMIle. 3emJie: abUOTeHe3 U MaHCIIEPMUS. OK 04
5.4.2 XuMuyeckas 3BOJOLNA. AOMOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHMUECKUX.
DKCIEPUMEHTAIBHOE MOATBEPXKICHUE XUMUYECKON IBOJIFOLUY.
5.4.3 Havanphbie sTansl Ononorudeckoii sBostonnu. ['nnoreza PHK-mupa. @opmupoBanue MmeOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKIETKH. [lepBhie kieTku u ux sBoonus. PopMupoBaHue
OCHOBHBIX T'PYII )KUBBIX OPraHU3MOB.
Tema 5.5. Coneprxanue yueOHOTO MaTepuana OK 01
PasBuTie KUSHA HA |55 1 PazButue xxu3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxeil. Apxeiickas U IpOTEepO30MCKas IpBbl. OK 02
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3emue. [Taneo3oiickas 3pa u e€ nepuoIbl: KEMOPUMCKUN, OPJIOBUKCKUH, CHUTYpUMCKUH, J€BOHCKUM, OK 04
KaMEHHOYT OJIbHBIN, IEPMCKH.
5.5.2 Me3o3oiickas 3pa 1 €€ nmepuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
5.5.3 Kaitno3otickast 3pa u e€ nepuo/ipl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.
554 XapakTepucTUKa KIIMMaTa | re0JIOTHISCKUX TIPOIeccoB. ApoMOp(O3bl Y paCTCHUI 1 )KHBOTHBIX.
[TosiBneHwe, pacBeT U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
5.5.5 Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3BoJonni. OCHOBHBIE CHCTEMATHUUYECKHUE TPYIIITHI
OpTraHW3MOB.
[IpakTueckoe 3anarue Ne5. OCHOBHBIE 3Talbl HBOJIIOIIMH PACTUTENBHOTO U JKUBOTHOTO MHUpA. 2 OK 02
Paznen 6. DBosronyst yenoBeka 4
Tema 6.1. Conepxkanue yueOHOTo MaTepuasa 2 OK 01
AHTPOIOJIOTHA. 6.1.1 | AaTpononorus Kak Hayka. PasBuTne mpeacTaBaeHuii 0 IIPOUCX0KICHUH YeI0oBeKa. MeTo bl OK 02
M3YYCHHS aHTpororeHe3a. CXOJICTBA U pa3IuIHs YeJIOBEKa U )KUBOTHBIX. CHCTEeMAaTHYECKOE OK 04
MOJIOYKEHHE YeTIOBEKa.
6.1.2 JIBmwxymue cuitbl ((pakTopsl) aHTpoIorene3a. HacinencTtBeHHas N3MEHYMBOCTh U €CTECTBEHHBIHN
oT60p. OOIIEeCTBEHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIUN TPY/a, MBIIINICHUE, PEYb.
6.1.3 OCHOBHBIE CTaJIMX U BETBU BOJIIOIIMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek ymensbiil, HenoBek
npAMOXO Ui, YenoBek HeaHaepTanbCKkuil, HemoBek pa3yMHblid. Haxoaxku nckonmaeMbIX OCTaTKOB,
BpeMsl CYIIIECTBOBaHMUsI, 00JIaCTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS
Tema 6.2. Coneprkanue yaeOHOTo MaTepuasa 2 OK 01
OBomomus 6.2.1 | Yenoseueckue packl. OCHOBHBIE GOJIBIINE PACHI: €BPOIICOM IHAS (€Bpa3uiickas), Herpo- OK 02
COBPCMEHHOT'O aBCTpajioniHas (3KBAaTOpHAJIbHASA), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). OK 04
YenoBeKa.
6.2.2 UepTsl MPUCTIOCOOICHHOCTH MPEACTABUTENICH YETOBEUECKUX Pac K YCIOBUSIM CYIIECTBOBAHUSL.
6.2.3 EnuncTBO yenoBeueckux pac. Kpuruka pacusma.
Pasnen 7. Dxonorus kak Hayka 16
Tema 7.1. Cogepxanue yueOHOro Matepuala 2 OK 01
OcHoBEI oKONOTHH. |7 1 1 3agaun U paszielbl SKOJIOTHH. MeTo bl SKOIOTUYECKUX UCCIIEI0BAHMIA. 8§ 847‘
7.1.2 DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.
7.1.3 [IpodeccronanbHO-OPUEHTUPOBAHHOE COJICPKAHUE: DKOIOTHSI CTICIIUATBHOCTH.
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Tema 7.2. CopepxaHue yueOHOTO MaTepualia OK 02
Opranusuel u 7.2.1 | Cpensl 0OMTaHKs OPTaHM3MOB: BOJIHAS, HA3EMHO-BO3/IyIlIHAS, IOYBEHHAs, BHYTPHOPraHU3MEHHAsL. OK 07
OKpY:KaK0IIast
cpena 7.2.2 Okonorndeckue paktopsl. Kimaccudukanus sKoa0rudeckux GakTopoB: a0HOTHUECKUE, OMOTHIECKUE
Y aHTPOIOTeHHBIE. JleiCTBIE SKOJIOTHIECKUX (DAaKTOPOB HA OpraHu3Mbl. AOHOTHYECKHE (PaKTOPHI:
CBET, TEeMIIeparypa, BIaXHOCTh. DoTonepuoau3m. [IpucnocobieHuss OpraHu3MoB K JICHCTBHIO
abnoTHuyecknx GakTopoB. buosornueckmue puTMBI.
7.2.3 buoTtnueckue pakropsl. Buapl OMOTHYECKUX B3aMMOICHCTBII: KOHKYPEHIINS, XUIITHUYECTBO,
cumbuo3 u ero gopmel. [lapazutusm, Koonepanus, MyTyaaTu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaUeHHEe OMOTHYECKUX B3aUMOJICHCTBUM TS
CYIIECTBOBAHHSI OPTAHU3MOB B IPUPOJIHBIX COOOIIECTBAX.
CamocrosiTenpHas paboTa 00yJaroIIIXCs
CP Ne2. Coznanue npeseHTanmu 1mo teMe «OxpaHa OKpyXKarolei cpebl U o0ecreueHrne SKOJ0THIECKOn
0€30MacCHOCTI.
Tema 7.3. Conepkanue yaeOHOTO MaTepuaa OK 02
Okonornyeckas 7.3.1 DKOJIOTMYECKUE XaPAKTEPHCTUKH TTOIMYIISIIHH. OK 07
XapaKTepUCTHUKa
BH/Ia, TOMYJISLHN. 7.3.2 OcHoBHbIE TIOKa3aTeNN MOMYJIALUN: YUCIEHHOCTb, INIOTHOCTb, POK/IAEMOCTb, CMEPTHOCTb, IPUPOCT,
MUTPALIUSL.
7.3.3 JluHaMuKa YMCIICHHOCTH TIOMYJISIITUU U € PeTyJIsius.
Tema 7.4. Coneprkanue yaeOHOTo MaTepuasa OK 01
Coobmectsa 1 74.1 CooOmuiecTBo opranu3mMoB — 6roreHo3. CTpyKTyphl OMOLIEHO3a: BUJIOBAs, IPOCTPAHCTBEHHAS, OK 02
OKOJIOTHHCCKIC Tpoduueckas (nuieBas). Buabl-noMuHaHTbl. CBA3H B OMOLIEHO3€. DKOJIOTHUECKHUE CUCTEMBI OK 07
CHCTCMBI. (axocucremsl). [lonarue 00 sxocucTeMe 1 OMOTEOIIEHO3E.
7.4.2 OYHKIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BEIIECTB U MOTOK SHEPTUu B 3KocucTeMe. Tpoduueckre (MHUILEBbIE) YpOBHU 3KocucTeMsl. [Tumiensie
renu U cetd. OCHOBHBIE MOKA3aTeNu SKOCUCTEMBI: OroMacca, MPOAYKIUS. JKOJIOTHUYeCKUe
MMPaMUIbL: POAYKIH, YACICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTb,
camoperynsanus, pazputue. CyKieccus.
7.4.3 IIpupoiHBIE 3KOCUCTEMBI. DKOCHCTEMBI 03€P M PeK. DKOCUCTEMA XBOMHOTO MITH IIMPOKOJIMCTBEHHOTO
neca.
74.4 AHTpOTNIOTEHHBIE YKOCUCTEMBI. ArpO3KOoCcHCTEMBI. Y pOoakocHucTeMbl. bruonoruueckoe u
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XO03SICTBEHHOE 3HAUCHUE Arpo9KOCUCTEM U yp603KOCI/ICTeM.

7.4.5 Buopaznoobpazue kak pakTop ycroiiunBocTu s3kocucteM. CoxpaHeHne OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.
[IpaxTueckoe 3anarue Ne6. buosornyeckue cucteMbl U UX 3aKOHOMEPHOCTH. 2 OK 04, OK 10
Tema 7.5. ConepxaHue yueOHOTO MaTepralia 2 OK 01
Yuenue o buochepe. |75 1 Yuenue B.W. Bepuaackoro o 6uochepe. I'paHuIIb, COCTAB U CTPYKTYpa 6uochepsl. 85 g%
75.2 XKusoe BemectBo U ero pyHkun. OcodeHHOCTH Onocdepbl Kak I100aIbHONW 3KOCUCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHMocdepe.
7.5.3 KpyroBopoTsl BeliecTB 1 OMOTEOXMMHUYECKUE ITUKITBI JIEMEHTOB (yriiepoja, a3oTa). 30HaJTbHOCTh
o6uocdepsl. OcHOBHBIE OMOMBI CYIIIH.
Tema 7.6. Conepkanue yaeOHOTO MaTepHasia 2 OK 01
HesoBeyecTBO B 7.6.1 YenoseuecTBO B Gnocdepe 3eMin. AHTPOIIOreHHbIE H3MeHeHus B Guocdepe. OE 02
Guocdepe 3eman. CocymiecTBOBaHHE MIPHPOIBI U YEOBEUECTRA. OK 07
7.6.2 Coxpanenne OMopa3zHO00Opa3usl Kak OCHOBA YCTOWIMBOCTH Onocdepsl.. JlocTmkeHus: OMoaoruu u
OXpaHa MPHUPOIbI.
7.6.3 [IpodeccrnonanbHO-OPUEHTUPOBAHHOE coiepkaHue: [ 1oOaTbHbIe YKOJIOTHYECKHE TTPOOTIEMBI.
OcHoBa parMoOHaIBLHOTO YIIPaBJICHUS IPUPOTHBIMU PECYPCAMU U UX UCTIOJIb30BaHUE.
IIpomeskyrounas arrecrauusi B popme IOK 2
OO6s13aTenbHas ayuTopHas yueOHast Harpy3ka 36
CamocTtosTenpHas pabota oOyJaronmxcs 4
OO6s13aTenbHas ayiuTopHas yueOHast Harpy3ka 72
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3 YCJIOBUS PEAJIM3ALIUU TPOT'PAMMBI IMCHUITJIMHBI
3.1. TpeOoBaHMA K MAaTepPHAIBLHO-TEXHMYECKOMY 00ecneYeHH 0
Jnist peanu3anuu mporpaMMBbl AUCHUIUIMHBI UMeeTcsl yaeOHbINH KabuHeT «bruosorumy».
O6opynoBanue yueOHOro KabuHeTa!
— II0CaJ0YHBIE MECTA MO KOJIMUYECTBY OOyHarOIIUXCsl;
— pabouee MeCTO IpenoaaBares;
— y4eOHBIN KOMIUICKT mocoouit «bromorus»
—  CTPYKTYPHO-JIOTHYECKHE CXEMBI;
— 00oO0maromre TadInIIBL;
— Habop mpe3eHTaIuii;
— y4eOHO-MEeTOAMYECKUI KOMILIEKT.
Texnuueckue cpencTBa 00ydeHus
— KOMITBIOTED C JIMIICH3MOHHBIM IPOTPaMMHBIM 00eCIieueHIEeM;
—  MYJIBTUMEIUAIPOCKTOD;
— TIpHHTED;
—  DJKpaH.

3.2. UudopmannonHoe odecriedyeHue 00yueHust

Jlia peanusanuu mporpaMMmbl OMONIMOTEUHBIH (GOHI 00pa3oBaTENIbHON OpraHu3aluu
MMEeT TIeUaTHbIE U DJICKTPOHHBIC OOpa3oBaTelbHbIC W HWH(POPMAIMOHHBIE PECYpPCHI,
PEKOMEHTYEMBIX JUISI HCITOIB30BaHUS B 00pa30BaTEIIBHOM ITPOIIECcCe

IleyaTHble U3TAHNS:

OcHOBHBIC U3AAHNA:
1. KoncrantuHoB B.M. buonorus mis npodeccuii M CHEUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHOHAay4YHOTO Tmpoduieit: yueOHoe m3manue / KoncrantunoB B.M., Peszano A.l'.,
®daneeBa E.O. - MockBa: Axagemus, 2023. - 320 c. (O6meobpazoBarenbHas MOATOTOBKA B
yupexaeausx CI10).
JlonoHUTe/IbLHbIE U3IAHUS:
1. Kamenckuii A.A. buonorus. O6mas Ouonorust (6azoBblii ypoBeHb. 10-11 k. - Mockaa:
Hpoda, 2014 (40c).
2. Tymukun E.W. O0mas 6uoyiorusi ¢ OCHOBaMHU AKOJIOTHH M IMPUPOIOOXPAHHOMN EATEITLHOCTH:
yue6. mocooue mst HITO. - Mocksa: Akagemus, 2014 (10c)
dyeKkTpoHHbIe U31anus B IbC:
OBbC «Jlanby: U3narensctBo «lIpocBemenney» OITY 10-11 kmacc:
1. Aradonosa, U. b. buonorus. 10 knacc: ba3zoBsiii u yriay6néuuslii yposau: yueOnuk / U. b.
Aradonosa, B. W. CuBornazos. - 4-e u3n., crep. - Mocksa: IIpocsemenue, 2022. - 256 c. - ISBN
978-5-09-087930-9. - Tekcrt : snekTpoHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. -
URL: https://e.lanbook.com/book/335096 (mata oOpamenus: 02.04.2024). - Pexxum pocryma:
JUIS aBTOPU3. MOJIb30BATENCH.
2. benses J[.K. buonorus. 10 kmacc: 6a3oBbiii ypoBeHb: yueOnuk / [I. K. benses, . M.
Heivinun, JI. H. Ky3nenosa [u ap.]. - 9-e u3a., crep. - Mocksa: [Ipocsemenue, 2022. - 223 c. -
ISBN 978-5-09-087483-0. - Tekct: snexkTpoHHbIH // JIaHb: 31€KTpOHHO-0MOIMOTEYHAas cCCTEMa.
- URL: https://e.lanbook.com/book/334583 (mara oOpamienus: 02.04.2024). - Pexum nocrymna:
JUIS aBTOPU3. MOJIb30BaTENECH.
3. Bricoukas JI.B. buonorus. 10 knacc: yriny6nénusiii ypoBens: yueOHuk / JI. B. Boicoukas, I'.
M. Jpmvmun, A. O. PyBunckuit [u np.]; moa penakuueii B. K. lllymuoro u I'. M. Ipimmuna. - 4-
e u3md., crep. - Mocksa: IIpocBemenue, 2022. - 368 c. - ISBN 978-5-09-087481-6. - Tekcr:
JIEKTPOHHBIN / Jlans: ANIEKTPOHHO-OMOINOTEeUHAs CUCTEMA. - URL:
https://e.lanbook.com/book/335012 (nmata oOpamienusi: 02.04.2024). - Pexum pocryma: mis
aBTOPU3. MOJIb30BATENCH.
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https://e.lanbook.com/book/335012

4. 3axapoB B.b. buonorus. O6mas 6uonorus. 10 knace: yriy0naéHHbIN ypoBeHb: yueOHHK / B. b.
3axapos, C. I'. MamonToB, H. N. Conun, E. T. 3axapoBa; nox penakuueii B. b. 3axapona. - 10-¢
u3n., crep. - Mocksa: IIpocemenne, 2022. - 351 c. - ISBN 978-5-09-088095-4. - Tekcrt:
AJIIEKTPOHHBIN // Jlanb: AIIEKTPOHHO-OMOIMOTeUHAS cucrema. - URL:
https://e.lanbook.com/book/335078 (mara obGpamienus: 02.04.2024). - Pexum mocryma: s
ABTOPU3. NIOJIB30BATEIICH.

5. Kamenckuii, A. A. buonorus: 10-i kinacc: 6a30BbIi ypoBeHb: yueOHuK / A. A. Kamenckwii, E.
K. Kacnepckas, B. 1. CuBornazos. - 4-e u3., crep. - Mocksa: [Ipocsemienue, 2022. - 159 ¢. —
ISBN 978-5-09-087482-3. - Tekct: snmekTpoHHbIH // JIaHb: 31eKTpOHHO-0MOIHOTEYHAas CHCTEMA.
- URL: https://e.lanbook.com/book/335006 (mata ooOpamienus: 02.04.2024). -- Pexxum pocryma:
JUIsL aBTOPH3. MOJIb30BATEIICH.

6. [Maceunuk B.B. buosorus: 10-i xiacc: 6a30Bbii ypoBeHb: yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6noB [u np.]; mox pemakuumerr B. B. Ilaceunuka. - 5-¢ uza., crep. -
Mocksa: Ilpocsemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct: 2MeKTpOHHBIN //
Jlanb: snekTpoHHO-OMOIMOTewyHas cucrema. - URL: https://e.lanbook.com/book/334994 (nara
obparenus: 02.04.2024). - Pexxum noctyna: s aBropu3s. [losb3oBaTeneid.

7. ITaceunuk B.B. buonorus. 10 xnacc: yrinyonénneiii yposens: yueOHuk / B. B. Ilaceunuk, A.
A. Kamenckuit, A. M. PybuioB [u np.]; mon penmakimerr B. B. Ilaceunuka. - 4-e usn., crep. -
Mocksa: IIpocBemienue, 2022. - 336 c. - ISBN 978-5-09-087485-4. - TekcT : 3MeKTPOHHBIH //
Jlanb: anekTpoHHO-OMOIMOTEeYHas cucrtema. - URL: https://e.lanbook.com/book/335000 (mara
obparmenus: 02.04.2024). - Pexxum noctyna: it aBTopu3. [losp3oBaTeneid.

8. [Tonomapéra, 1. H. bruosorus. 10 kmacc: 6a30BbIit ypoBeHb: yaeOHuk / M. H. [Tonomapéra, O.
A. KopuamioBa, T. E. Jlommmnaa; mox penakuueir M. H. TlomomapéBoii. - 10-e m3a., crep. -
Mocksa: Ilpocsemenue, 2022. - 224 c. - ISBN 978-5-09-088227-9. - Tekct: 3neKTpOHHBIN //
Jlanb: anekTpoHHO-OMOMMOTeuHast cucrema. - URL: https://e.lanbook.com/book/334442 (nata
obparmenus: 02.04.2024). - Pexxum mocTyma: st aBTOpU3. TIOJIb30BaTEIICH.

9. Cusornazos, B. U. buonorus. O6mas 6uonorus. 10 kimacc: 6a30BbIil ypoBeHb: yueOHUK / B.
N. Cupornazos, U. b. Aradonosa, E. T. 3axaposa. - 11-e u3n., crep. - Mocksa: [IpocBemnienue,
2022. - 256 c. - ISBN 978-5-09-087946-0. - Tekcrt : snexTpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubmmoreunas cuctema. - URL: https://e.lanbook.com/book/335087 (mara oOparieHus:
02.04.2024). - Pexxum mocrtymna: ajis apropus. [lomp3oBaresiei.

10. AradonoBa, 1. b. buonorus: 11-# kinacc: 6a30BbIi U yriryOJI€HHBINA YpoBHU: yueOHUK / . b.
Aradonosa, B. UI. CuBormnazos. - 4-¢ u3., crep. - Mocksa: [Ipocsemenue, 2022. - 208 c. - ISBN
978-5-09-087932-3. - Tekct: anekTpoHHbIN // JlaHb: 3ME€KTpOHHO-OMOIMOTEUHAs CHCTEMa. -
URL.: https://e.lanbook.com/book/335099 (mara oGpamienus: 02.04.2024). - Pexxum gocryma:
Juis aBTopus. [lonp3oBaTenen.

11. bense A.K. buonorus. 11 xmacc: 6a3oBbiii ypoBenb: yueObnuk / [[. K. benses, II. M.
bopoaun, I'. M. JIpmmmun [ mp.]. - 9-e usnd., crep. - Mocksa: [Ipocsemenue, 2022. - 223 c. -
ISBN 978-5-09-088206-4. - Tekct: amekTpoHHbIH // JIaHb: 3EKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
- URL: https://e.lanbook.com/book/334586 (mara oOpamienus: 02.04.2024). - Pexum nocryna:
st aBTopu3. [losib3oBaTeneii.

12. boponun I1.M. buonorus. 11 knacce: yriay6nénuslid ypoBeHs: yueonuk / I[1. M. bopoaun, T'.
M. Hpmviun, O. B. Cabnuna [u ap.]; moa pepakuueit B. K. lllymuoro u I'. M. Ipivmuna. - 4-e
u3n., crep. - Mocksa: Ilpocemenne, 2022. - 383 c. - ISBN 978-5-09-088207-1. - Tekcr:
IEKTPOHHBIN / Jlans: AIIEKTPOHHO-OMOINMOTEeUHAs CHUCTEMA. - URL:
https://e.lanbook.com/book/335015 (mara oOpamenusi: 02.04.2024). - Pexum pocryma: mis
aBTOPH3. M0JIb30BATENEH.

12. 3axapoB B.b. buonorus. O6mas 6uonorus. 11 knacc: yrnmyOn€HHbBIN ypoBeHb: yueOHUK / B.
b. 3axapos, C. I'. MamonToB, H. U. Conun, E. I'. 3axaposa ; non penakuueit B. b. 3axaposa. -
7-e u3n., crep. - Mocksa: IIpocsemenue, 2022. - 266 c. - ISBN 978-5-09-088096-1. - Tekcr:
IIEKTPOHHBIN / Jlans: ANIEKTPOHHO-OMOINOTEeUHAs CHUCTEMA. - URL:
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https://e.lanbook.com/book/335087
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https://e.lanbook.com/book/335081 (mara obGpamienus: 02.04.2024). - Pexum pocryma: s
aBropus. [lonb3oBarenei.

13. Kamenckuii, A. A. buonorus. 11 xmacc: 6a30Bbiif ypoBeHb: yueOHuk / A. A. Kamenckuii, E.
K. Kacnepckas, B. . CuBornazos. - 4-e usn., crep. - Mocksa: Ilpocsemenne, 2022. - 208 c. -
ISBN 978-5-09-088202-6. - TekcT : aneKTpoHHBIi // JlaHb: 31eKTPOHHO-OMOIMOTEYHAsI CHCTEMA.
- URL: https://e.lanbook.com/book/335009 (mara oOpamienus: 02.04.2024). - Pexum mocryma:
Ju1s aBTopus. [lonbs3oBaTenei.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCHUIIJINHBI

PesyabTaTsl 00yyeHus

OcCHOBHBIE MOKA3aTeJH OI[eHKH
pe3yJabTara

(I)OprI H METO/bI
KOHTPOJA U OLCHKH

3Hanusa:

31 o MecTe u poyid OHOJIOTHH B CUCTEME
HAYYHOT'O 3HAHUS; (YYHKIIMOHATBHOM
TPaMOTHOCTH YeJIOBEKA TS PEIICHUS
JKU3HCHHBIX TPOOJIEM; Pa3BUTHUE 3HAHUM,
CBSI3aHHBIX ¢ (DOPMHUPOBAHUEM €CTECTBEHHO-
HAyYHOT'O MHPOBO33PCHUS, IICHHOCTHBIX
OpPHUCHTAIMIA THIHOCTH, YKOJIOTHIECKOTO
MBIIUICHUS, IPEJCTABICHUMN O 3JJ0POBOM
00pase KU3HU U OCPEIKHBIM OTHOIICHUEM K
OKpYXaIOIe MPUPOAHOH cpefie

- M3JIaraeT y4eOHbIi MaTepuat;

- 1aeT OTBET B JIOTHUECKOM
MOCJIEIOBATEIEHOCTH C UCIIONIB30BaHUEM
TPUHATON TEPMUHOJIOTHH;

- MOKa3bIBaCT IOHUMAHUE CYIITHOCTU
paccMaTpHUBaeMbIX MOHITUM, SIBICHUH U
3aKOHOMEPHOCTEH, TeOpui,
B3aMMOCBSI3CH; - BBIJCIISACT TVIABHOC,

- aHAM3HMPYET U 0000maeT
TEOPETUUCCKHUI MaTepHal,

YCTHBIN OTIPOC IO pa3zienam
1,2,3,4,5

npakTHdeckue padoTel Ne
1,2,3,4,5,6 KOC
BHEAYIUTOPHAS
caMocTosiTeNIbHas paboTta
Nel,2

nposepounble pabotsr KOC.

32. 0 OHOJIOTMYECKUX TEOPHSX, YICHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX,
MIpaBUIIaX, CIY>KaIIUX OCHOBOH JUIst
(hopMHUpPOBaHUSI TIPE/ICTABICHUH O
€CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METOJ[aX HAy4YHOTO ITO3HAHUSI, CTPOCHUH,
MHOT000pa3uu ¥ 0COOCHHOCTSIX KHUBBIX
CHCTEM Pa3HOr0 YPOBHsI OpraHU3allHH,
BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEI0BAHUSX

B OUoNIOrNu

- 3HACT COZICPIKAHUE OMOIOTUICCKUX
TEPMUHOB U TIOHATHUH;

- M3JIaraeT TeOpuH, 3aKOHbI U YUCHUS
omnpeaesaeT rpaHuIbl UX IPUMEHUMOCTH
K )XUBBIM CHUCTEMAaM,

YCTHBIH OIPOC;
npaktudeckue paborsl  No
1,2,3,4,5,6 KOC;
npoBepounble pabotsr KOC.

YmMmenus:

V1. packpbIBaTh coaepkaHue OMOIOTMYECKUX
TEPMUHOB U IOHATUN

- PacKpBIBaeT COIepIKaHNe
OHOJIOTMYECKMX TEPMUHOB Y IOHATHH;

- 00BACHSET MPOLECCHI, MPOUCXOIIINE B
OpraHu3Max;

- COCTaBIISIET CXEMBbI ILIEIH MUTAHHUS,
JKOJIOTMYECKOHM IMpaMuia,
OuoreolieHo3a, ouochepsr;

YCTHBIH OIIPOC 10 pa3zenam
1,2,3,45

npaxkTryeckue padoTsr No
1,2,3,4,5,6 KOC
BHEAYIUTOpHAs
camocTosTeNbHas pabora
Nel, 2

npoBepounsie paboter KOC.

V2. nznarate GHOJIOTUYECKUE TEOPHH,
3aKOHBI U YY€HUS, 3aKOHbI U
3aKOHOMEPHOCTH, MOXKET OIPEIEIATh
T'PaHHUIBI UX IPUMEHUMOCTH

K MBBIM CHCTEMaM

- 00BsACHSET OMOJIOTHYECKUE TEOPHH,
3aKOHBI U YUEHHUS;

- UCTIONBb3YET 3aKOHbI ¥ 3aKOHOMEPHOCTHU
IIPY BBITOJTHEHNH TPAKTHYECKUX
3aJaHNI;

YCTHBIH OIIPOC M0 pa3lenam
1,2,3,45

npakTHYeckue padoTel Ne
1,2,3,4,5,6 KOC
BHEAyIUTOpHAs
camocTosITeNbHas paborta
Nel, 2

npoBepounsie paboter KOC.

VY3.BnaseTs METOAaMH HAYIHOT'O TTO3HAHUS B
OHOJIOrMH: HAONIOACHUE M OIMCAHKE JKMBBIX
CHCTEM, TIPOLIECCOB U SIBIICHHUN, OpTraHI3aIHs
Y TIpOBEJICHNE OMOIOTHIECKOTO
SKCIEPUMEHTA, BBIIBIDKEHHE TUIIOTE3BL,
BEISIBIICHUE 3aBICUMOCTH MEXITY
HCCIIEYeMBIMH BETMUNHAMH, OOBSICHEHNE
MTOTYYCHHBIX Pe3YIBTATOB, HCIOIh30BAHHBIX
HaY4YHBIX MTOHATUMN, TEOPUM U 3aKOHOB,
YMEHHE JIeNaTh BEIBOABI HA OCHOBAHUH
MTOTYYICHHBIX PE3YIbTATOB

- BIIaJIeeT METOJIaMH HAYYHOT'O [TO3HAHHS
B OHMOJIOTHY,

- 00BSICHSICTIIONYYCHHBIC PE3YIbTaThI;

- YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUHU
MOJTYYEHHBIX PE3yJIbTaTOB;

YCTHBIH OIIPOC IO pa3zenam
1,2,3,45

npakTuaeckne padoTsr No
1,2,3,4,5,6 KOC
BHEAYIUTOPHAS
camocCTosITeNbHas paboTta
Nel, 2

npoBepouHsie padoter KOC.
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Y4.BBIIENATE CYIIECTBCHHBIC IPU3HAKA
BHPYCOB, KJIETOK IMPOKAPHOT U SYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTraHU3MOB, OCOOCHHOCTH TPOIIECCOB:
oOMeHa BEIeCTB U MPEBPAIICHIS SHEPTUN B
KJIeTKe, (DOTOCHHTE3a, ITACTHUECKOTO U
SHEPreTUYECKOro 0OMEHa, XeMOCHHTE3a,
MUTO33, MeH03a, OILIOOTBOPECHHS,
Pa3MHOXCHUS, HHAWBUIYATBHOTO Pa3BUTHS
opranu3Ma (OHTOTeHE3); BHIIOB, MOIMTYJISIIHH,
MIPOAYIICHTOB, KOHCYMEHTOB, PETYIICHTOR,
OHMOTeOIIEHO30B ¥ SKOCUCTEM, OCOOCHHOCTH
MIPOIIECCOB: HACICICTBEHHOW U3MECHUHNBOCTH,
€CTEeCTBEHHOr0 0TOOpa, BUI000pa30BaHus,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB, JICHCTBUS
9KOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI,
MepeHoca BEIIECTB U TOTOKA YHEPTUH B
9KOCHUCTEMAX, aHTPOIOTCHHBIX U3MCHCHUHN B
9KOCHUCTEMAaX CBOSH MECTHOCTHU, KPYTOBOPOTa
BEIECTB ¥ OMOr€OXUMUIECKHUX IIUKIIOB B
ouochepe

- BBIACIIACT CYIICCTBCHHBIC IIPU3HAKU
JKMBBIX OPraHU3MOB,
- O0BSICHIET OCOOCHHOCTH IIPOLECCOB,

YCTHBIN OIPOC IO pa3zienam
1,2,3,45

npakTHdeckue padoTel Ne
1,2,3,4,5,6 KOC
BHEAy/IUTOPHAs
caMmocTosiTeNIbHas paboTta
Nel, 2

nposepounsle pabotsr KOC.

V5. npuMeHATh NOoNy4YeHHbIE 3HAHUS 115
00BsCHEHUS] OHOJIOTMYECKUX MPOIECCOB U
ﬂBJ’ICHHﬁ, JUI TPUHATUA TTPAKTUICCKUX
peleHui B NOBCETHEBHOM KU3HU

C LIeNbI0 00ecreYeHus! 0e30MacHOCTH CBOETO
3/10pOBbA U 370POBbs OKPYKAIOLIHX JIFOJICH,
COOJTI0/IEHHS HOPM TPaMOTHOT'O MOBE/ICHHS B
OKpYXaIOLIEe IPUPOAHOH Cpelie, IOHUMaHUe
HEOOXOAUMOCTHU HCIIONB30BaHHUS TOCTHKCHUI
COBPEMEHHOU OMOJIOTUH

1 OMOTEXHOJIOTHH JUISl PALHOHATIBHOTO
MIPUPOAOIOTH30BAHUS

- IPUMCHAECT HOHy‘ICHHLIe 3HAHUA I
00BsSICHEHHUS OHOIOTMYCCKHX TIPOIECCOB
U SIBJICHUH,

- pelaeT BOMpOCHl B MOBCETHEBHOM
JKU3HU

C 1eJbI0 o0ecreueHus 0e30MaCHOCTH
CBOETO 37I0POBBS U 310POBbS
OKpYXaIOLIMX JIFOACH;

- cOOMIOIET HOPMBI IPaMOTHOT'O
[IOBEJICHHUS B OKPYXKaIOLIeW TPUPOAHON
cpene;

- IOHUMAET HEOOXOANMOCTH
WCIIOJIB30BaHUS JOCTIKECHUN
COBPEMEHHOW OHOOTUH

1 OMOTEXHOJOT Ui [T PalliOHAIBHOTO
MPUPOIOIONb30BaHMS,

YCTHBIH OIIPOC 10 pa3zenam
1,2,3,45

npakTHdeckue padoTel Ne
1,2,3,4,5,6 KOC
BHEayaIuTOpHAas
caMocTosiTeNIbHasl paboTta
Nel, 2

npoBepounsie pabotsr KOC.

V6. pemiate dJeMeHTapHbIE TeHETUYECKUE
3aJ1aud Ha MOHO- U IUTUOPUAHOE
CKpeIlIMBaHuE, CIETUIEHHOE HACIIEI0BaHHUE,
COCTaBJISITh CXEMbI MOHOTHOPHTHOTO
CKpEIIMBaHuUs IS TIpeICKa3aHus
HACJIeJJOBaHUs TIPU3HAKOB Y OPraHU3MOB;
peliath 3JeMeHTapHbIe OHOIOTUYEeCKUE
3a/1auu, COCTaBJISATh CXEMBI IIepeHOca
BEIIIECTB ¥ SHEPTHHU B 3KOCHUCTEeMax (Lienu
TIMTaHUS);

- peraer 3IeMeHTapHbIe OMOIOrHIeCKre
Y TCHEeTHYECKUE3a1auy,;
- COCTaBIISIET CXEMBI;

YCTHBIH OIIPOC M0 pa3zenam
2,3, 5

npakTHYeckue padoTel Ne
1,2,3,4,5,6 KOC;
BHEAyIUTOpHAs
camocTosiTensHas pabora Ne
1,2;

npoBepounsie padoter KOC.

V7. BHITIOMHATH MPaKTUIeCKHe paboTEHI,
coOroIaTh MpaBmia mpu padbore ¢ yaeOHBIM
1 1abOpaTOPHBIM 000PYIOBAHHEM

- BBINIOJIHSET PaKTUYECKUe PaboTHI;
- cobroaeT mpasmiia Ipu padore ¢
yueOHBIM 1 1a00paTOPHBIM
00opyIoBaHUEM

YCTHBIH OIIPOC IO pa3zenam
2,3, 5

mpakTrIeckue padoTer No
1,2,3,4,5,6 KOC;
npoBepouHsie paboTel KOC.

V8. KpUTHYECKH OLIEHUBATH U
MHTEPIPETHPOBATH HH(OPMAIHIO
OMOIOTNYECKOTO COIEPKAHUSI, BKIFOUAIOILYIO
TICEBJIOHAYYHBIE 3HAHNS U3 Pa3INIHBIX
HCTOYHHKOB (CPE/ICTBA MacCOBOH
nH(popManny, HayIHO-TIOMYSPHBIE
MaTepHabl), STHIECKUE aCTIeKTHI
COBPEMEHHBIX HCCIIEJOBAaHNUI B OHOJIOTHH,
MeIUIrHEe, ONOTEXHOIOT U

- OLICHMBAET M UHTEPIPETHPYET
“HPOPMANIHIO OHOIOTUIECKOTO
COJIep>KaHHs, BKITIOYAIOILYO
TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMIHBIX
HCTOYHHKOB;

YCTHBIH OIPOC IO pa3zienam
2,3, 5

MpaKTHIEeCKue paboTHI
Nel,2,3,4,5,6 KOC;
npoBepounsie padoter KOC.
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VY9. cozmaBaTh COOCTBEHHBIC TMCEMEHHEIC U
YCTHBIE COOOIICHHUS, 0000TIast
OMOIOrNYEecKyI0 HH(OPMALIHIO U3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
HCTIONB30BaTh MIOHATUIHEIN ammapar
Ouonoruy.

- COCTaBIISICT MUChbMEHHBIC H YCTHBIC
COOOIIEHUST;

- 000011aeT OMOIOTHYECKYIO
UHOOPMAIIUIO U3 HECKOIBKHX
HCTOYHHKOB;

BHEAyIUTOPHAS
CaMOCTOsATEIbHAS
Nel,2

pabota

OO01mMe KOMNEeTEHIINH

OK 01. BoiOupaTh crioco0bl pemeHus 3a1a4
npodecCHOHAILHON 1eATENBHOCTH,
TIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

- peIacT NMpakKTUYCCKUEC 3a/IaHusA;

- BBIITOJIHACT IPOBEPOUHBIC pa60TH
Pa3HOro ypOBHH;

- BUAUT NPUIHUHHO-CJICACTBECHHYIO CBA3b
IpHY BBIITOJTHCHUN BaZ[aHI/IfI;

YCTHBIN OTIPOC IO pa3ienam
2,3,5;

MpaKkTHYeCKUue padoThI
Nel,2,3,4,5,6 KOC;
nposepounsle padotsl KOC.

OK 02. Ncnonp3oBaHme COBpEMEHHBIX
CpPEJ/ICTB MOUCKA, aHAJIM3a U UHTEPIIPETaIIN
nH}opManum 1 “HHOPMALMOHHBIX
TEXHOJIOTHH JJIsl BHITIOTHEHUS 33124
npodecCUOHAILHON IeATeIbHOCTU

- 00pabaThIBaeT U CTPYKTYpUpPYET
nHpopmanmo;

- ACTIONB3YET Pa3TMIHBICHCTOYHUKH
nuHbopmanuH.

MPAKTHYECKUE PabOThI
Nel,2,3,4,5,6 KOC;
BHEAYIUTOPHAS
CaMOCTOATETbHAS
Nel, 2

pabota

OK 04. D¢ dexTuBHO B3aMMOIEHCTBOBATh U
paboraTh B KOJJIEKTUBE U KOMaH/IE

- MPUHUMAET yYaCTHE MPH CO3aHUH
y4eOHBIX POEKTOB, MO3HABATEIBHBIX
3a7ad.

= BBIIIOJIHSACT y‘{CGHBIe, IIO3HABATCIIBHBIC
U MCCIIEN0BATENLCKUE 3a71aY;

MPAKTHYECKHE PAOOTHI
Nel,2,3,4,5,6 KOC;
BHEAYJIUTOPHAS
CaMOCTOATETbHAS
Nel, 2

pabota

OK 07. CozeiicTBOBaTh COXPAHCHHIO
OKpY’Karomieit cpelis, pecypcochepekeHuio,
MPpUMCEHATH 3HAHUA 06 HN3MCHCHUU KJIMMAaTa,
HPHHLHIB GEPEKITHBOrO IPOU3BOACTBA,

3¢ PEKTUBHO IEWICTBOBATH B UPE3BhIUAMHBIX
CHUTYaLHSIX

- IPOSBJISICT OEPEIKHOE OTHOIICHUE K
MpUpPOJie KaK HCTOUHUKY KH3HHU Ha
3emute;

- Pa3BUBAET OMBIT [UTAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX
IIOCJEACTBUM ISl OKPYKAIOLLIEH cpenbl;

YCTHBIH OTIPOC 1O pa3feny 6
npakTuyeckas padora 6
BHEayaIuTOpHAas
CaMOCTOATENbHAs
Ne2

pabota
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