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1. O6mias xapakTepucTHKa padoyeii MporpaMMel 0011e00pa30BaTe/IbHON JUCIUTLTHHBI

«BbOJIOTUSA»

1.1. MecTo JUCHUIL/IMHBI

Oo61ieobpa3oBaTesibHast AUCHUIUIMHA «Buonorusi»  sByseTcss 006s3aTe/TbHOM UaCThiO
o611eobpa3oBaTe/IbHOTO IMK/Ia 00pa3oBaTebHOM NporpamMmMsbl B cootBeTcTBUM ¢ T'OC CITO 110
cneranibHOCTH 20.02.04 «IToxkapHasi 6e301acHOCTbY.

1.2. ITesti ¥ IUIAaHUPYeMbIe pe3y/IbTaThbl 0CBOeHHUSI JUCIHIUINHBI:

1.2.1. lenu fUCHMIIAHBI

Llenb: popmrpoBaHue y 00y4aroIUXCsi CUCTEMbI 3HAaHUH 0 Pa3/IMUHBIX YPOBHSIX KHU3HHU CO
3HaHMeM COBPeMEHHbIX IIpe/iCTaB/eHU O JKWBOM TMpHUpPOJie, HABBIKOB [0 IIPOBE/IEHUI0
Oro/IOTMUeCKHUX UCC/IeIoBaHUM C CoOMo/ileHueM 3TUYeCKMX HOPM, apryMeHTHMPOBAHHOM
JTMYHOCTHOM TTO3ULIWH 110 Oepe’KHOMY OTHOIIEHHIO K OKpYJKarolleid cpefie.

3ajauu:

* mosnyueHre (yHIAMEHTalIbHBIX 3HaHWN O Owuonornyeckux cucremax (Kretka,
Opranuswm, [Monynsusi, Bus, kocucreMa); UICTOPUM Pa3BUTHSI COBDEMEHHBIX TIpe/iCTaB/IeHnuH 0
JKMBOM TIPUPO/e, BBIAAIOIINXCS OTKPBHITHSIX B OMO/I0THYeCKoi HayKe; po/ii OMO/I0TnYeCcKOM HayKH
B (OpMHpPOBAHHWK COBDEMEHHOW eCcTeCTBeHHO-HayYHOW KapTHMHBI MHpPA; MeTOZAAaX HayuyHOro
MO3HAHKS;

* OBJ3/leHWe YMEHUsIMA JIOTMUECKH MBbICJIUTh, OOOCHOBBIBATH MECTO U  pOJb
OWOIOTMYeCKUX 3HAaHUK B TPAKTUYECKOW JAeATeNbHOCTH JIIOZAed, pa3BUTUM COBPEMEHHBIX
TEXHOJIOTHi; OTIpeZe/IsiTh )KUBble 00bEeKThI B IPUPO/ie; TPOBOAWTE HaO/MI0JeH s 32 9KOCUCTEMaMH
C Lle/TbI0 UX OTMCAHUs U BbISIBJIEHUS] €CTECTBEHHBIX M aHTPOIOT'eHHbIX U3MeHeHU; HaX0AUTh U
aHaIM3UpOBaTh MH(OPMALIMIO O )KUBBIX 00BEKTax;

* pa3BuUTHe TIO3HABaTe/JIbHbIX WHTEPEeCcOB, WHTe/UIeKTYalbHbIX W  TBOPYECKUX
crocoOHOCTeM 00YyYarIUXCs B TIpoLiecce W3yueHWs] OMO/IOTMUeCKUX SIBJIEHUH; BbIJAFOIIAXCS
JOCTWKEeHUH OWOJOTHMM, BOIIEAIIMX B  OOL[Eue/IOBeYeCKYHO KY/IbTYpPY; CJIOXKHBIX U
MPOTUBOPEUMBBIX ITyTeN Pa3BUTHUSI COBPEMEHHBIX HAyUHBIX B3IJII0B, /e, TEOPUM, KOHLeMLWH,
ruroTe3 (0 CYLIHOCTU U TPOUCXOXK/EHUM >KU3HH, uesioBeKa) B xofie paboThbl C pa3MyHbIMU
VMCTOYHHMKaMH{ UH(OpMaLuy;

* BOCIUTaHUe YOeXJeHHOCTM B HeoOXOAUMOCTU TI03HAHMS >KUBOM TMPUPOJBI,
HeoOXOZMMOCTH paLMOHATLHOTO TIPUPO/IOTIOb30BaHNs, OePeXXHOT0 OTHOLIEHHUS! K TIPUPOJHBIM
pecypcaM U OKpYy»Karolieii cpeie, COOCTBEHHOMY 3/]0POBBIO; YBa)KeHHsI K MHEHHUIO OTIIIOHEHTa Py
00cyxeHur OHuoornuecKux mpobiem;

* UCI0/b30BaHue NpUoOpeTeHHbIX OHMO/IOTMUeCKUX 3HAHUM M yMeHU# B MOBCeIHeBHOU
JKA3HU /11 OLIeHKU MOCJ/IeJCTBUK CBOEU JesiTeIbHOCTU (U JesiTeIbHOCTU APYTUX JIOJAei) Mo
OTHOIIIEHWIO K OKpYJ)Karolled cpefe, 370POBbIO JIDYTUX JtOJeld M COOCTBEHHOMY 3[[0POBBIO;
obocHOBaHMe U cOoOJTFOZieHre Mep POPUIaKTUKH 3a00/ieBaHN, OKa3aHKe TIepBOM MTOMOIIH TIPU
TpaBMax, CoOJIr0/ieHNe TIpaBUJI TOBe/leHHsI B TIPUPO/E.

1.2.2. Tl;1aHupyeMble pe3y/ibTaThl 0CBOEHHUs 001e00pa30BaTe/TbHOM JUCIMITTUHBI

B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHUe JUCLIMTUIMHA UMeeT Ipu popMUpoBaHuU U pa3sutin OK:



OK 01. Beibupath crnocoObl pelieHHst 3aay Mpo(eCcCHOHANTbHOW eI TeTbHOCTH
TIPUMEHUTE/IbHO K Pa3/IMYHbIM KOHTEKCTaM;
OK 02. Hcnonp3oBaTh COBpeMeHHble CpefCTBa IIOMCKA, aHaau3a U UHTepIipeTaLiuu
vH(popMaLMM M HWH(OPMALMOHHbIe TEXHOJIOTUU /i BBINOJHEHUs 3ajay MpodecCoHaNIbHOM

AedTe/IbHOCTH,

OK 04. 3ddeKkTBHO B3aMMO/IeMCTBOBATh U pab0TaTh B KOJIEKTHBE Y KOMAH/E;
OK 07. CopelicTBOBaTh COXPAHEHUIO OKDY>Kalolllel Cpefibl, pecypcocOepekeHuro,

[MPUMEHATL 3HAHHWA 00 H3MeHeHUH K/IMMAaTa4d,

3¢ (deKTUBHO [eliCTBOBATh B Upe3BbIYAMHBIX CUTYALIUSX;

TIPpUHLUIIbI

OepeXX/IMBOTO  TTPOM3BO/ICTBA,

KO]I[ U HAMMEHOBaHHe

Hﬂaanythle Pe3y/ibTaThbl 0CBOE€HUA JUCIIMIT/IMHbI

¢opmupyembIix
KOMIIeTeHIHii Oo6mue JuciuniMHapHbIe

OK 01. Beibupats crioco6sl | B 4acTH TPYAOBOrO | - cChOPMHUPOBATL 3HAHUS O MeCTe

pelLleHUs 3aJau BOCIIUTAHHUS: U ponu OUOJIOTUM B CUCTEMe

npogecCUOHaTBHON - TOTOBHOCTb K  TpPYAY, | €CTECTBEHHBIX HaykK, B

JeaTe/IbHOCTU OCO3HaHUe LJeHHOCTH | ()OPMHPOBaHUHM  COBPEMEHHOU

MIPUMEHUTE/BHO K MacTepCTBa, TPYJ0/r00ue; eCTeCTBeHHOHay4YHOU

pas3/IMYHbIM KOHTEKCTaM - TOTOBHOCTb K AaKTHWBHOMW | KAPTMHBI MUPA, BIIO3HAHUU
JesITeTbHOCTH 3aKOHOB TPUPO/TbI U
TeXHOJIOTUUeCKOn Y | pelleHHUH >KU3HEeHHO BaXKHbIX
COLMa/IbHOM  HAarpaB/IeHHOCTH, | COLMAIbHO-3TUYECKHUX,
CMOCOOHOCTh ~ WHUILIMMPOBATh, | SKOHOMUUECKHUX,
TUIAHUPOBATh Y | 5KOJIOTUYeCKHX nipobiem
CaMOCTOSITe/IHO BBIMO/IHATH | Ue/IOBeUeCTBa, a Takke B
TaKyl0 J1esiTeJIbHOCTb; peleHuH BOIIPOCOB
- UHTepeC K pa3/IMuHbIM cdepam | paljiOHaIbHOTO
nipodecCOHaTBHOM TIPUPO/IOII0/Ib30BaHUS; B
JiesITe/IbHOCTH, dbopMUpOBaHUM  LIEHHOCTHOTO
OBnazieHVe  YHUBEPCATBHBIMH | OTHOIIIEHHUS K npupo/ie,
yueOHBIMUA  TI03HaBaTe/JbHBIMU | OOILIECTBY, UeJIOBEKY; O BK/aje
JeUCTBUSIMHU: POCCUHCKMX W  3apyOeKHBIX
a) 0a3oBble  JIOTMYECKHe | YUEHBIX - OHMOJIOTOB B pa3BUTHE
JAefiCTBUSA: Ouonorumy; (yHKLIMOHA/TBHON
- CaMOCTOATE/IHO | TPAMOTHOCTH ~ 4YesloBeKa ISt
dbopmyupoBaThb W | pelleHus )KU3HeHHBIX Mpobiiem,
aKTya/M3upoBaTh  MpobseMy, | - yMeTb  BjaJieTb CUCTeMOM
paccMaTrpyBaTh ee | OMOIOTMUECKUX 3HaHWH,
BCECTOPOHHE; KOTOpasi BK/IFOYaeT:
- yCTaHaB/IMBaTh | OCHOBOIIOJIArarolye
CYIleCTBEHHbIN TIpM3HAaK WM | OMonoriyeckde  TepMUHBI U
OCHOBaHHUSl [JIi  CpaBHEHWUs, | MOHATUS (P)KH3Hb, K/1eTKa, TKaHb,
K/laccuUKaliy U 0000IIeHysT; | opraH, OpraHu3M, BU,
- oripeZie/nisiTh Le/ | TIOMyJIsLus, 9KOCUCTEMA,
J1esITeTbHOCTH, 3a/laBaTh | OMOLIEHO3, ouocdepa;
rmapaMeTpbl M KPUTEPUH WX | MeTabomn3Mm, romMeocTas,
JOCTVDKEHUS; K/IeTOUHbIN UMMYHHTET,
- BBISIBJIITH 3aKOHOMEPHOCTU U | OHMoCHHTe3 Oesika,
MIPOTHUBOPEUUs B | OMonoNMMMepbl,  TUCKPETHOCTH,
paccMaTpUBaeMbIX SIBJIEHUSIX; CaMOperyJIsIys,
- BHOCUTb KODDEKTHBBI B | CAaMOBOCIPOHM3Be/|eHHe,

HaCJ1e/[CTBEHHOCTb,

JlesITe/IbHOCTb, OL|eHMBaTh | U3MEHUUBOCTb,
COOTBETCTBHE pe3y/bTaToOB | SHEPr03aBUCUMOCTb, POCT U
LesisiM,  OLleHWBaTh  PHUCKU | pa3BUTHeE);




TIOC/IeICTBUH JIeSITe/TIbHOCTH;

- pa3BHUBATh KpeaTHBHOe
MBIIIVIEHWE  TIPU  PelIeHun
YKU3HEHHBIX Tpo0ieM

0) 0a3oBbIe
HCC/Ie/[0BaTe/TbCKHe
JMerCTBUs:

- B/IaZieTb HaBbIKaMU y4eOHO-
WCC/IeJ0BaTe/TbCKOM u
TIPOEKTHOM JlesiTeTbHOCTH,
HaBBIKaMH paspelieHust
nipobiiem;

- BBISIB/IATH
CJieICTBeHHbIE
aKTya/TU3UpOBaTh 3aziauy,
BBI/[BUTATh TUIOTe3y ee
pellieHusl, HAXOJUTh apryMeHTbI
JUIi  [JOKa3aTelbCTBa  CBOMX
YTBEPKIE€HHH, 3a/1aBaTh
rapamMmeTpbl u KpUTEpPUH
peleHus;

- aHA/IM3UPOBATh TOTYYeHHbIE B
xoje peleHus 3a7laumn
pe3yJIbTarThl, KPUTHUYECKH
OlLIEHWBATb WX JIOCTOBEPHOCTD,
TIPOTHO3UPOBATh H3MeHeHUe B
HOBBIX YC/IOBUSIX;

- yMeTb TIepeHOCUTh 3HaHUS B

MPpUYMUHHO-
CBA3U n

TI03HaBaTe/IbHYHO u
MIPaKTHUECKYIO obmactu
JKU3He1eATe/IbHOCTH,;

- YMeTb WHTErPUPOBATh 3HAHUS
13 pa3HbIX TIpeIMETHBIX
obsacreii;

- BBIABUTATb HOBBIE HW/[EH,
Tipe/ijiarath OpUrHHAJIbHbIE
TIOJXO/IbI U PeIIeHus;

- CITIOCOOHOCTh HX
HICITI0JIb30BaHUs B

103HaBaTe/bHOM M COILMaIbHOMN
TMIPaKTHKe

Ouosoruueckue TEOpHUH:

kieroyHas Teopus T. IlIBaHHa,

M Ineligena, P.

BupxoBa; K110HabHO-

ce/leKTUBHOrO MMMyHuTeTa [1.

Opnux, N.N. MeuHUKOBa,
XPOMOCOMHasI

TeOpUs. HaC/Ie[CTBEHHOCTH

T. MopraHa, 3aKOH

3apO/bILLIEBOTO CXO/CTBA

K. bapa,
3BOJIIOLIMOHHAss  Teopus 4.
JapsuHa,

CUHTeTHYeCKasl TeOpusl
5BOJIIOLUY, Teopust
anTpornioreHesa 4. JlapBuHa;
Teopusi  OuoreoueHo3a B.H.
CykauéBa; yueHus H.N.
BasumoBa - o llenTpax
MHOT000pa3usi U
MIPOMCXOXKAEHUsI  KYJIbTYPHBIX
pacrennyi, A.H. CeseproBa - 0
MyTAX 17} HarpaBJIeHHUsX
ssomormm, B.M. BepHazckoro -
o 6uocdepe;
3aKOHBI
(equHOOOPA3MSI IOTOMKOB
IIepBOro IOKOJIeHUS,
paclerieHus
TIPU3HAKOB, HE3aBUCHMOI0

Hac/1eJ0OBaHUs
MIPH3HAKOB I Mewnpens,
CLIeTVIEHHOT' 0 Hac/1eJOBaHUs
TIPU3HAKOB u HapyllIeHUs
cuervienus redos T. MopraHa;
rOMOJIOTUYeCKHX psloB B
Hac/1e[ICTBEHHOW U3MEeHUYMBOCTH
H.M. BaBuioBa, reHeTUUECKOI'0
paBHoBecus [Ik. Xapau u B.
BatiHbepra; 3apO/IbIIIIEBOTO
CXO0ZICTBA K. bapa,
OMOreHeTMUECKOTO  3aKOHa O.
lekkens, @. Mrosinepa);
NPUHLMIBI  (YHACTOTBI
KOMI/IEMEHTapHOCTH);
rpaBu/ia (MMHAMYyMa 1O.
JInubuxa, 5K0JIOTUUeCKOU
NMpaMyzbl yrces, OMoOMacchl U
SHeprun);
runore3sl (KoauepBatHou A.U.
OnapuHa, TiepBUYHOTO Oy/ibOHA
k. XonpeitHa, mukpocgep C.
dokca, pubosuma T. Yek);
- cchopMHpOBaTh yMeHUs1

ramer,

PaCKpLIBATb cogeprKaHue
OCHOBOIIO/Iarar0imx




OUO/IOTUYeCKUX ~ Teopul U
TUTOTE3: K/IeTOUHOMH,
XPOMOCOMHOMW,  MYTal[MOHHOM,
5BOJTHOL[MOHHOM,
MPOUCXOXKAEHUS]  >KU3HU U
yesiOBeKa; BJlaJieHhe CUCTeMOM
3HaHUM 00 OCHOBHBIX MeTOZAX
Hay4YyHOT0 TI03HAHUS,
HCII0JIb3yeMbIX

B

O10JIOTUUeCKUX HCCIIe[JOBaHUSIX
JKUBBIX OOBEKTOB W IKOCUCTEM

(onmcanwue, vi3MepeHue,
TIpOBe/IeHHUEe Hab/moeHui);
criocobamu BLISIBJIEHUS U
OLIeHKH AHTPOTIOT€HHBIX

H3MeHeHUl B TIPUPO/E;

- chopMUpOBaTh yMeHUst
pacKpbIBaTh
OCHOBOIIO/Iararolue
Ouvosornyeckre  3aKOHBI |
3akoHOMepHOcTH (I'. Menpens,
T. Moprana, H./1. BaBusosa, 3.
lekkens, @. Miromepa,

K. Bspa), IPaHuLIbI ux
NIPYMEHHMMOCTH K

JKUBBIM CHCTEMaMm;

- yMeTb BBI/IEJISITh

CyllleCTBeHHbIe MPU3HAKU:
CTPOEHHUS]  BUPYCOB,
K/IeTOK [POKapuoT |
3YKapHoT;
OJJHOK/IETOYHBIX
Y MHOTOKJIETOYHBIX
OpraHuW3MOB, BU/IOB,
OMOreoLIeHO30B,
9KocHCTeM U brocdepsr;
CTPOEHUsSI OPTaHOB MCHUCTEM
OpraHoOB paCTeHWH, )XKUBOTHBIX,

YesI0BeKa; TIpOLIeCCOB
JKU3HeesATeIbHOCTH,
MPOTeKaroIIMX B OpraHu3Max
pacTeHui, YKUBOTHBIX u
YesI0BeKa;

610IOTYeCKUX TMpPOLIeCCOB:

obMeHa BelrjecTB (MeTab0/M3M),
vHGOpPMALIMM W TIPeBpaL|eHHs

JHEPIHH, OpoXkeHus,
aBTOTPO(HOTO u
reTepoTpopHOro TUTIOB
TTUTaHUS, dorocuHTE3a WM

XeMOCHHTe3a, MUTO3a, Meiio3a,
raMeToreHes3a, 3MOpHOreHe3a,

HOCT9M6PI/IOHaJII::HOFO Pa3BUTHAA,
Pa3MHO>KEHHS,
WHAWBHUAYA/IBHOT'O Pa3BUTHA




opraHusma (oHTOrEHE3a),

B3aMMO/IeNCTBUS TeHOB,
reTepo3uca; JlercTBUM
HCKYCCTBEHHOT'O

orbopa, CTabW/IHM3UPYIOIIEero,
JBIDKYIIIETO0 Y Pa3phIBAIOIIETO
€CTeCTBEHHOT'O otbopa;
aJIIOTIaTPUYECKOro "
CUMTIIaTPHUUECKOTO
BU/1000pa3oBaHus; BIIUSTHUST
JBWKYIIUX CU BOJIIOLUM Ha
reHOOH/ TIOMY JISIL{UMY;
TIPUCIIOCO0/IEHHOCTH
OpPraHu3MOB K Cpefie 0O0UTaHMS,
yepeZioBaHUsI HarpaB/IeHUkN
5BOJIIOLNY; KpPyroBOpOTa
BEIL[eCTB W TIOTOKA SHEpPTruu B
5KOCHCTeMax;

- niprobpecTu OTTBIT
TIPUMEeHeHHsI OCHOBHBIX
METO/IOB HAy4YHOrO TI03HAHWS,
WCIIO/Ib3yeMBbIX B OMOJIOTHH:
HaOMIOZEHUsT U OMNMCAHUS
JKUBBIX CHCTeM, IIPOLeCCOB U

HB]'IeHHfI; OpraHv3alii n
MnpoBeaeHns 010/IOrHYeCcKOoro
3KCIIepuMeHTa, BBIJBVOKEHUSA
ruriores, BBISABJIATH
3dBHMCHMMOCTHU Mexay
ncciaegqyeMbiMr Be/IMYrHaMU,
00BSCHATH MMoJiy4yeHHbIe

pe3y/nbTaThl U (HOPMYJ/IUPOBATh
BbIBO/Ibl C  HCII0JIb30BAaHHWEM
HayYHbIX TOHATUWA, TEOpUd U
3aKOHOB;

- chopmupoBaTh yMeHUst

BBIJIEJISITh CYILIeCTBEHHbBI®
MpU3HAKU ~ BUPYCOB,  KJIETOK
MIPOKapUoT U 3YKapHOT;
O/THOK/IETOUHBIX u
MHOTOK/IETOUHbIX ~OpPraHK3MOB,
BU/IOB, OMOTreoI|eH030B u
9KOCUCTEM; 0CcoOeHHOCTH

nporiecCOB 0OMeHa BeIIeCTB U
TIpeBpaILeHust SHEPrUd B

KJIeTKe, doTocuHTe3a,
TIACTUYECKOr0 U
JHEPreTUYeCKOT0 obmeHa,

XeMOCHHTe3a, MUTO03a, Meiio3a,

OIUIO[IOTBOPEHUS, Pa3BUTUSA U

Pa3MHOXKEHUS],

WHUBU/ya/IbHOTO pa3sBUTHS

opraHu3sma

(oHTOTEHE3a), 6OPHOBI 3a
CYIL|eCTBOBaHUe,

©CTeCTBeHHOI0 otbopa,




BUI006pa3oBaHus,
TIPUCTIOCO0/IEHHOCTH
OpraHu3MOB K Cpejie 00WTaHWs,
BIIUSTHUST
KOMITOHEHTOB 3KOCHCTEM,
AHTPOTIOT €HHBIX
W3MEHeHWH B JKOCUCTEMax
CBOell MEeCTHOCTH, KPYroBOpPOTa
BeIL[eCTB W TIpeBpalleHue
3Hepruu B buocdepe;
- cchopMUpoOBaTh yMeHUsi
TIPUMEHSITh TIOJTyYeHHbIe 3HAHMUSI

in i 00BsICHeHUSA
OMOJIOTMUEeCKUX  TIPOLIECCOB U
SIBJIEHUH, IS TIPUHSTHS
MPaKTUYeCKUX peleHuit

B TIOBCEe/THEBHOM >KHU3HU C
1]e/TbI0 00ecIieueHust
6e30MacHOCTH CBOET0
3[0POBbSI U 3/]OPOBbSI
OKPY>KaroIIX
JIF0/IeH, COOUTIO/IEHNST 3[J0POBOTO
oOpa3a )KW3HH,  HOpM
IPaMOTHOTO
TOBEJIEHUS] B
OKpY>Karo1iei MpUpOHOM
cpefie; TIOHUMaHUe
HE0OXO/IMMOCTH UCIT0/Tb30BaHMUS
JIOCTYDKEHU M COBpEMEHHOMU
OMOIOrMH ¥ OMOTEXHOIOTHH IS
paLOHaTBHOTO
MIPUPO/IOTIO/Ib30BAHUS;  YMeHUe
HCTIOIh30BaTh
COOTBETCTBYIOIIHE
apryMeHTbI, OM0JIOrHYeCKY o
TEePMUHOJIOTUIO U CUMBOJIUKY

JJIst
Jl0Ka3aTe/ibCTBa pO/ZiCTBa
OpraHu3MoB pa3HbIX
CHCTeMaTHUeCKUX TPyIIT;

B3aMMOCBSI3M  OpraHM3MOB U
cpeabl  oOWTaHUS;  eJUHCTBA

Yye/I0BeUeCKUX pac;
HEe00XO0AUMOCTH 3/I0pPOBOTO
obpasza ’KWU3HHM, COXpaHeHUs
pa3Hoo0Opa3us BU/IOB u
9KOCHUCTEM, Kak YCJIOBUS

COCYILI[eCTBOBaHUS TIPUPOJBI U
YyeJI0BeueCTBa;

- cchopMUpoOBaTh yMeHUsi
peliaTh OMOIOrYeCKHe 3a/lauy,

COCTaBJIATH reHoTUurinm4yeckKue
CXeMbI CKpelrBaHWsA AJIA
Pa3HbBIX THUIIOB HaC/1€40BdAHHA
IMPHU3HAKOB y OpraHr3MOB,
COCTaBJ/IATb CXeMbl II€peHOCa




BeIIleCTB U SHepruu B
9KocucTeMax (L[eMy TMTaHUS,
MUIL[EBbIE  CETH),  BBIAB/IATH
TIPUYKMHHO-C/Ie/ICTBEHHbIE CBSI3U
MEXTY HCC/Ie1yeMbIMU
OMOJIOTUYECKUMU  00BeKTaMy,
mporieccaMd U SIBJIEHUSIMM;
JieslaThb BBIBOZIBI M TIPOTHO3bI Ha

OCHOBaHWU TIOJTyYeHHbIX
pe3yJIbTaToB;
- cchopMUpoOBaTh yMeHHust
KPUTHUYECKU OLIeHUBaTh
vHpopMaLroo  OHO0/IOrHUecKoro
cofiep>KaHus, BKJTIOUAOIIYO
TiCeB/IoOHayYHble  3HaHUS U3
Pa3/TUUHBIX HCTOUHHUKOB
(cpenctBa MacCOBOM
vHdopMaluy, HayuyHO-
TOTY/ISIpHbIe MaTtepuarbl);
WHTEePIIPeTUPOBATh
3TUYeCKHUe acTleKThl
COBpeMeHHBIX

HCC/Ie[IOBaHUN B
Ouosioruy, MeULMHE,

OMOTEXHO/IOI1H;
paccmarpyBaTh ryio6abHbIe
5KOJIOTMYecKue TIPO0O/IeMBI
COBPEeMEeHHOCTH,
(hopMUpOBATh M0 OTHOLLIEHUIO

K HUM

COOCTBEHHYO TTO3UIIHI0, YMEHHE
OLIeHMBATb 3TUYeCKUe aCIieKThI
COBPEMEHHbBIX MCC/eJOBaHUN B
obmactu  GUOTEeXHONOTMH U
TeHeTUYeCKUX
TeXHOJIOTUM (K/JIOHUPOBaHUe,

WCKYCCTBEHHOE
OIUIOJJ0TBOpEHHE,

HarpasJ/ieHHOe M3MeHeHHe
reHoma " coszlaHue

TPAHCreHHBIX OPraHHU3MOB);
- chopMHUpOBaTh yMeHus1

CO3/1aBaTh COOCTBEHHbBIE
MTUCbMEHHbIe U yCTHbBIE
Coo01IeHnsT Ha OCHOBE

6uosiornyeckoit  uHMOpMaLUU
U3 HECKONbKUX HCTOYHHUKOB,

IPaMOTHO WICTI0/b30BaTh
TOHSATUUHBIN anmapar
Ouosioruy;

- yMeTb BbIJBUraTh T'MIIOTE3H,
NIpOBEePSTH ux
5KCIIepUMeHTa/IbHbIMU

cpeAcTBaMu, (GOpPMyIUpYys Liesb
VCC/Ie[|OBaHMs, aHaIU3UpOBaTh
MOJIlyueHHble  pe3y/ibTaTbl U




Jie/laTh BBIBO/IBI;
- IPUHUMATh yYacTHe B Hay4YHO-
HCC/ie[oBaTe/IbCKON paboTe 10
610/I0TUH, 5KOJIOTUU U
Me/IMI[He, TIPOBOIUMOM Ha Oa3e
IIIKOJIbHBIX HaYYHBIX OOIIEeCTB U

myO/TMUHO TIpeJiCTaB/IsITh
MOJIyUeHHble  pe3y/bTaThl Ha
yueHHYeCcKuX  KOH(epeHLUsIX
pa3HOr0 YPOBHS;
OK 02. Ucnionb3oBathb B obsacTi 1IeHHOCTH HAy4YHOTO | - copmHpoBaTh yMeHUst
COBpEMEeHHbIe Cpe/iCTBa TIO3HAHUS: KPUTUUECKU OLIeHMBATb
TIOMCKa, aHa/Im3a u - c(opMHpPOBAHHOCTh | UHPOPMALIUIO OHOIOTHUECKOTO
VHTeprpeTaLyn MUPOBO33peHus, coJieprKaHus, BKJIIOUAIOLLYIO0
vHopMaLY U COOTBeTCTBYIOLL[ETO NCeBJOHAayYHble  3HaHUS U3
VH(pOPMaLIMOHHbIE COBPEMEHHOMY Pa3/IMYHbIX VICTOYHHKOB
TEeXHOJIOTUU /ISt YPOBHIO Pa3BUTHS (cpenctBa MacCOBOU
BBITIO/THEHUS 3a/1a4 HayKu u VH(OopMaLUy, Hay4Ho-
rpocheccoHabHOU 0011]eCTBEHHOU TPaKTUKY, | MOMYJsIpHbIe MaTepua’ibl);
JesITeTIbHOCTU OCHOBAaHHOIO  Ha  JuaJore | UHTepPIPeTUPOBaTb  3TUYECKHUe
KYJIbTYP, CIOCOOCTBYIOIIETO | aCIeKThI COBpPEMEHHBIX
OCO3HaHWIO CBOEro MecTa WCC/eJOBaHW B OMOJIOTHH,
B TIOJIUKYJ/IbTYPHOM MUPE; MevIHe, OMOTeXHOIOTUH;
- COBEpLIEHCTBOBAHKE | - UHTEPIPeTUPOBaTh STUUECKUe
A3bIKOBOM M UMTATe/IbCKOM | acreKTbl COBpPEMEHHBIX
Ky/bTYDbl KakK CpefiCTBa | UCC/IeIOBAaHUN B
B3aMMO/IeCTBUS MeXay | 6uosioruu, MeuLIHe,

JIFOIBMU U [TO3HAHUSI MUPa; OHOTEeXHOJIOTHHY;
- 0CO3HaHKe LIeHHOCTH HayuHO! | pacCMaTpvBaTh riobanbHble
JleaTe/IbHOCTH, TOTOBHOCTb | 9KOJIOTUYeCKHe TPOO/IeMBI
OCYLIEeCTB/IATb  TIPOEKTHYI0 U | COBPEMEHHOCTH,
VICC/Ie[J0BaTe/bCKYI0 (hopMHpOBATh N0 OTHOLLIEHHIO
JleaTe/IbHOCTb  UHZAWBUZYaTbHO K HUAM
W B IpyIIie; COOCTBEHHYO TO3ULUI0, YMEHHe
OBnaZieHWe  yHUBEpCAJTbHBbIMU | OL|eHMBATh 3TUYECKUE aCIIeKThI
yueOHBIMM  T103HaBaTe/JbHBIMU | COBPEMEHHBIX WCC/Ie/JOBaHUM B
JIeNCTBUSMU: obmactu  OUOTEXHONMOTUHM U
B) pabora ¢ uHdopmarei: reHeTUUeCKUX
- BJIa/leTh HaBbIKaMU MOJIyUYeHUsl | TeXHOJIOTHUM (K/IOHHPOBaHHe,
MHPOpPMALIMM M3 HCTOYHHKOB | UCKYCCTBEHHOE
pa3HbIX TUIIOB, CAMOCTOSITE/IbHO | OTUIOI0TBOPEHNE,
OCYLL[eCTB/ISIT TIOUCK, aHaJu3, | HarlpaBJIeHHOe V3MeHeHue
CUCTeMaTU3aL1i0 Y | TeHOMa u co3iaHue
UHTepIpeTalylo MH(POPMAaLUY | TpaHCTeHHBIX OPTaHU3MOB);
pa3MUHbIX BUAOB U (opM | - copmupoBath yMeHUst
Tipe/iCTaB/IeHNS]; C03/1aBaTh cobCcTBeHHBIE
- COo3[aBaTb  TEKCThl B | MACHEMEHHEIE U yCTHBIE
pa3/IMUHbIX popMarTax C yuyeToM | cooOireHus Ha OCHOBe
Ovonornyeckoii  MHGOpPMALIUH
Y3 HECKOJIbKUX HCTOYHHKOB,
HasHaueHWsT MH(MOpMalMd U | TPAMOTHO VICTI0/1b30BaTh
11eJIeBOM ayAWTOPUHM, BBIOMpAs | TIOHATUHHBIN amnmapart 6uosioruu
ONTUMaJIbHYIO (hopmy
Tnpe/iCTaB/IeHUs U
BU3yaM3aLuy;

- OLeHMBaThb JOCTOBEPHOCT,




JIeTUTUMHOCTD I/IH(i)OpMaL[I/II/I, ee

COOTBETCTBHE  TPAaBOBBIM U
MOpa/IbHO-3TUYEeCKUM HOpMaM;
- WCTOJIb30BaTh
cpeicTBa MH(POPMALMOHHBIX

"
KOMMYHHKAL[IOHHBIX
TeXHOJIOTUI B pelleHnr
KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX "
OpraHU3alMOHHBIX  3a71au
c cobmogenneM  TpeOOBaHUH
IPrOHOMHUKH, TeXHUKH
0e30I1acHOCTH, TACHEHBI,

pecypcocbepe>keHusi, MPaBOBbIX
U 3TUYECKUX HOPM, HOPM
VH(OPMaLMOHHON
0e30I1acHOCTH;
- BajeTh
pacrio3HaBaHUsi U
vH(OopMaLvy,
VH(OPMaLMOHHON
6e30MacHOCTH JIMUHOCTH

HaBbIKaMU
3al[UThI

OK 04. DOddekruBHO
B3aMMO/IeHMCTBOBATh u
paboTaTh B KOJUIEKTHBE U
KOMaHjie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSTe/IbHOCTU u
CaMoOIpe/ie/IeHUIO;

-OBJ/Ia/leHle HaBbIKaMU y4eOHO-
VICC/Ie[|0BaTe/IbCKOM, TPOEKTHOM
Y COLIaJIbHOM [1esiTe/IbHOCTH;
OBJj1ajieHNe YHUBEPCa/IbHBIMH
KOMMYHHUKAaTUBHbIMU
JIeFICTBUSIMH:

0) coBMecTHas AesTeTbHOCTD!
- TMOHMMaTb M WCII0/Ib30BaTh
npeMMyllecTBa KOMaHAHOM U
VH/MBU/yanbHOW paboThI;

- TIPUHUMATh LieJIli COBMECTHOU
[esTe/IbHOCTH, OpPraHW30BbIBATh
Y KOODJJUHUPOBATh JIeCTBUS 110
ee [JOCTW)KEHMIO: COCTaBJISITh
IJ1aH [IeMCTBUM, pacIipefiensTh
poiM €  y4yeTOM  MHEHMM
YUaCTHUKOB obcyxaaTh
pe3y/bTaThbl COBMECTHOM
paboThI;

- KOODJMHHPOBAThb u
BBINOJIHATE PaboTy B YC/IOBUSX

- cchopMUpoOBaTh yMeHust
CO3/1aBaTh COOCTBEHHbBIE
MTMCbMeHHBIe U yCTHBIE
Coo01IeHusT Ha OCHOBE
6uosiornyeckoit  uHMOpMaLUU
U3 HECKOJIbKUX HWCTOYHUKOB,
IPaMOTHO WCIIO/Tb30BaTh
TOHATUUHBIN anmapar
OuoJioruy;

- yMeTb BBIJJBUTATh THUIIOTE3bI,
TIPOBEPSITh ux
9KCITIePUMEHTATbHBIMHU
cpencTBaMu, GOpPMYIUPYs Liesb
WCCTIeIOBaHUs, AaHA/M3UPOBATh
ToSTyyeHHble  pe3y/bTaThl U

JleJ1aTh BBIBO/IBI;
- MPUHUMATh yyacTHe B Hay4HO-
HCCIIeIoBaTe/IbCKOM paboTe 110
Ouosorumy, 9KOJIOTHUH U
Me/IUI[He, TIPOBOIUMOM Ha Oa3e
IIKOJIbHBIX HayYHBIX OOIIECTB U

yO/IMYHO TIpe/ICTaB/ISITh
NOJIyueHHble  pe3ysbTaThl Ha
yUeHUUeCKUX  KOH(epeHLHsIX

peaslbHOrO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO
B3aHMO/IENCTBHS;
- OCyIIeCTBISITh TIO3UTUBHOE
CTpaTeruueckoe TIOBeZIeHWe B

Pa3IMUHbBIX CUTYaLUsX,
NPOSIB/IATH ~ TBOPYECTBO U
BOOOpakeHue, OBbITh

HHUIINATHUBHBIM

Pa3HOTO YPOBHS




OBJ'[&}I[EHI/IE YHUBE€PCA/IbHBIMHA

pery/isTUBHbIMH
JIeMiCTBUSIMH:

') IPUHATHE Ce0A U JPyrux
JIIOfIel:

- TpUHUMaThb  MOTHUBBI U
apryMeHThl [IPYTHX JIIOAel Mpu
aHam3e pe3y/IbTaToB
JlesITe/IbHOCTH;

- TIpU3HaBaTh CBOE TIPaBO M

npaBoO  ApYruX JIIOJeld  Ha
OLINOKY;

- pasBuUBaTh  CIIOCOOHOCTH
MOHUMaTb MHUP C TIO3ULIUH

JPYTroro ueyioBeKa

OK 07. CopzeiicTBOBaTh
COXpaHEeHHI0 OKpY Katolljei
cpefpl,
pecypcocbepexeHuto,
TIPUMEHSITh 3HaHUs 00
M3MeHeHUH KIMMarTa,
TIPUHLIUTTBL OepeXX/TMBOTO
TIPOU3BO/ICTBA,

3¢ dheKTUBHO /eiiCTBOBATh B
ype3BbIUaliHbIX CUTYaLUsSIX

B 00/1aCcTH 3K0/I0rH4€CKOro
BOCIIUTAHUA:
- c(OpMHPOBAHHOCTH
9KOJIOrHUeCKOM
KyJIbTYPbI, TOHUMaHHe
B/IUSIHUS

COL[HA/TbHO-9KOHOMHUYECKHX
TIPOIIeCCOB Ha COCTOSIHUE
MPUPOJHOM U

COL[MA/IbHOW CpeJibl,
0CO3HaHHe I7100a7LHOT0

Xapakrepa 9KO0JIOTUYECKHX
nipobriem;

- TJIaHUPOBaHUe 17}
OCyIIleCTB/IEHUE  [IeMCTBUM

B OKpYy>Karollleld cpefie Ha
OCHOBe 3HaHUS Lesien
yCTOWUMBOTO Pa3BUTHS
ye/ioBeUeCTBa; aKTUBHOE
HerpusiTHe JeNCTBUH,
TIPUHOCSILLUX
OKpY>Karolllel cpefie;
- yMeHHe  TPOTHO3UPOBaTh
HeO1aronpusiTHbIe
9KOJIOTUUeCKre  TIOC/Ie[CTBUS
MpeiINPUHUMAaeMbIX  JIeMCTBUM,
npe/joTBpallaTh UX;

Bpef

- B/IQ/IeTh CUCTEMOM 3HaHUH 00
OCHOBHBIX MeTOZlaX HAay4YHOIo
MO3HAHUS, WCTONb3YEMBIX B
OMOMOrMUeCKUX HCC/IeJOBAaHUSIX
JKUBBIX OOBEKTOB U 3KOCHUCTEM
(orvcanume, r3MepeHue,
TIPOBe/IEHUEe HabO/moIeHuil);
criocobamu BBISIB/IEHUS u
OLIEHKH! AHTPOTIOT€HHBIX
H3MeHeHU! B TIPUPO/E;

- YMETb BBISIB/IATD
OT/IMUUTE/TbHBIE TIPU3HAKU
JKUBBIX CHCTEM, B TOM UHCJIe
rpyubOB, pacTeHUM, XMBOTHBIX U
yeJIOBEKa; TPUCITOCO0/IEHHOCTh
BUJOB K cCpelde oOuTaHus,
a0MOTHYEeCKMX U OMOTHYECKHX
KOMIIOHEHTOB 5KOCHCTEM,
B3aUMOCBS3€M OpraHvM3MOB B
coo011[eCcTBaX, AaHTPOIIOT€HHBIX
W3MeHeHUH B JKOCHCTeMax
CBOEU MeCTHOCTUY;

- YMeTb BBIJIEJISITh
CyIL[eCTBEHHbIE TIpHU3HAKU
OroIOrYeCKUX TIPOLIeCCOB:

obmeHa BeliecTB (MeTab0/U3M),
uHMOpPMaIMd U TpeBpaIljeHust

- paciivpeHue OTbITa | SHEPIUH, OpoXkeHus,
JIeITeIbHOCTH  9KOJIOTHUeCKOH

HarpaB/IeHHOCTH;

- OBJIa/IEHE HaBbIKAMHU Y4eOHO-

HCCIIeI0BaTe/TbCKOM, POEKTHOM | @aBTOTPO(HOIO "
Y COIIMAJTbHOM /1eATeIbHOCTH reTepoTpOHOTO TUTIOB

TATaHKS, dorocuHTe3a u
XeMOCHHTe3a, MUTO3a, Metio3a,
raMeToreHe3a,  3MOpHOreHe3a,
TOCTAMOPHUOHA/ILHOTO Pa3BUTHS,
pa3MHOXKeHHUs],
WH/ITUBHU/Iya/TbHOTO
opraHusma
B3aMOJIENCTBUS

pa3BUTHS
(oHTOrEHE3a),
T€HOB,




reTepo3uca; JleMCTBUM
WCKYCCTBEHHOT'O

otbopa, CTabUTU3UPYIOIIErO,
JBWKYIIIETO Y Pa3pbIBaIOIIETO
€CTeCTBEHHOT O otOopa;
aJlJIONIAaTPUYECKOT0 U
CUMIIaTPHUUECKOTO
BH/1000pa30BaHus; B/IUSTHUS
JBIDKYIIUX CHUJ SBOJIIOLUM Ha
reHo(oH/ TONY/ISILIUM;
TIPUCIIOCO0/IEHHOCTH
OpPraHU3MOB K Cpefie 00UTaHus,
yepe/0BaHUs HarpaB/IeHUN
3BOJIOLINY; KPYroBOpOTa
BEIleCTB W TIOTOKA JHEpPru B
9KOCHUCTEMAX




2. CTpyKTypa U cojiep>kaHHe 001e00pa3oBaTe/IbHOM JUCIUIUIHHBI

2.1. O0beM AUCIUIUIMHBI M BU/bI YUe0HOH PadoThI

Bup yue0Ho# padoThI O0beM B yacax
O0beM 00pa3oBaTe/TbHON MPOrpaMMbl JUCIUILTHHBI 75

B T.U.

OcHoOBHOe coiepKaHue 73

BT. U..

TeopeTHYecKoe o0yueHHe 34
NpakTUYeCKUe 3aHATUSA 39
nabopaTopHbIe 3aHATHS -
IIpomexyTouHas arrecranus (AuddepeHIMPOBaHHBIN 3a4eT) 2




2.2, TemaTu4yeCcKHH NJIaH U CO/ieP)KaHUe JUCLIMILUIUHBI

HaumeHoBaHHue
pa3/ie/ioB U TeM

Copep)xaHue yue0HOro MaTepHasa
(ocHOBHOe M podecCHOHATBHO-
OpHEeHTHPOBaHHOeE), Ia0opaTopHbIe
NMpaKTHYeCKHe 3aHATHUS, MPUK/IaHOU
MoAy/ib (TIPY HA/TMUHUH)

Oo0neMm
4acoB

dopmupyemMsbie
KOMIIeTeH{MH

1

2

Pa3pen 1. Knerka — cTpyKTypHO-()yHKIMOHA/IbHAsA eJUHULIA

XXHUBOI'o

17

Tema 1.1.
Buosiorus kak Hayka

OcHoBHOeE CoAepKaHHue

TeopeTuueckoe o0yueHue:

Buonorusi kak Hayka. CBsi3b Ouojoruu c
IPYrMMH HayKaMu: Ouoxumus, 6rodusvka,
OuoHuKa, reHoreorpadwus v p. Posb 1 MecTo
buonorni B (OPMHUPOBAHWUM COBPEMEHHOM
Hay4YHOW  KapTUHBI ~ MHUpa.  3HaueHue
bronornyeckux 3HaHui. Victopusi buonoruu.
3HaueHWe  LUTOJIOTUM [l Pa3BUTHS
OvosoryM M TIO3HAHUS TIPUPOABL. MeTo/bI
L[UTOJIOTMIA: MHMKPOCKOTHMS, XpOMaTorpadus,
3/1eKTpodope3, MeTOZ, MeueHbIX aTOMOB,
I depeHMaTbHOE  L|eHTpU(YTUpoBaHUe,
KYyJIbTYypa K/IeTOK

OK 02

Tema 1.2. O0miasn
XapaKTepUCTHKA
KU3HH

OcHoBHOeE CoAepKaHHue

TEOPETH‘-IECKOE oﬁyqune:

Pa3zHooOpasue OwocucteM. OpraHu3aiys
Oro0rnYeCcKux CHUCTEM. YpoBHuU
opraHusalMi  OMOCHUCTEM: MOJIEKYJ/ISIPHO-
reHeTUUYeCKuH, OpraHOM/IHO-K/IeTOUHBIH,
OpraHU3MeHHBIH, TOMYJIALUOHHO-BHUIOBOM,
9KOCHCTeMHBbIN (6b1oTeoIIeHOTHUYECKHH),
OroctepHbIi. Hayxku, u3yuatolye
Ouvonornueckre  OOBEKTHI HAa  pa3HbIX
YPOBHSIX  oOpraHu3aiuv >ku3Hu. OOias
XapaKTepUCTUKa >XU3HW, CBOWCTBA >KUBBIX
cucteM. IIporeccel, TIpOMCXOAAIIE B
brocucremax

OK 01
OK 02

Tema 1.3.
buoaornyecku
Ba)KHbIe XUMHUYECKHEe
coeIUHEeHUs]

OcHoBHOe coaepKaHue

TEOPETI/I‘-IECKOE oﬁyqune:

XUMUUeCKui COCTaB KJIETKH.
Heopranuueckve BelecTBa K/IeTKH, HX
Ouosoruyeckas posib.

OpraHuyeckue BelllecTBa KJIETKH.
Buonornueckue TOJIUMEPHI. Bbenku.
CtpykTypa U QyHKIMU OeTKOBOW MOJIEKYJIBL.
@®epMeHTbl, MPUHLUUO WX  JeNCTBUSL.

OK 02
OK 04

Yrnesogbl.  Buonornueckue — ¢GyHKLMH
YTJIEBOZIOB.

JIurmapl. OO TlaH  CTPOEeHWsI.
I'uapodubHO-THAPOPOOHLIE CBOUCTBA.

Knaccudukanus nunuzo. Buonorunyeckue
¢y gunugoB.  AT®.  CrpoeHue




MosieKynbl AT®. Buonoruueckve QyHKIUU
ATD

IIpakTHYecKHue 3aHATHUA:

Ponb 6efkoB, YI/IEBOJOB W JKUPOB B
OopraHusMe  uejioBeKa. BUTaMMHBI U
OMONOTMUeCKd aKTHBHbIe J10OAaBKH, UX
3HaUeHWe B JKU3HM OpraHM3Ma uesoBeKa.
'nrio- ¥ aBUTAaMMHO3bI HX IIOC/I€JCTBUS.
[MpencraBieHWe  YCTHBIX  COOOLEHMHM C
Tipe3eHTal1ew, I10/JTOTOB/IEHHBIX 110
MEPeYHI0 HCTOYHWKOB, DPEKOMEH/IOBAHHBIX
Tperio/iaBaTesiemM

Tema 1.4.
CTpyKTypHO-
¢yHkiuonanbHas
opraHmu3anys K/I1eToK

OcHoBHoOe cofep)xanue

TEOPETI/I‘-IECKOE 06yqune:

Knerounas Teopuss (T. IlIBanH, M.
[Mneiinen, P. Bwupxo). OcHOBHbIE
TO/IO)KeHHsSI ~ COBPEMEHHOM  K/IeTOUHOM
Teopud. THUITBI KJETOK: 3yKapuoThueckasi U
MpOKapuoTUUecKasl. CpaBHUTebHas
XapaKTepuCTHUKa KJIETOK 3YKapuoT
(pacTUTE/NLHOM,  >KWUBOTHOM, TPHUOHON).
CTpoeHue MPOKApPUOTUYECKOW  KJIETKH.
Oco0eHHOCTH CTPOEHHS reTepoTPOhHON U
aBTOTPOGHOM TMPOKAPUOTUUECKUX KJIETOK.
CTpoeHre TUIa3MaTHUeCKOM MeMOpaHbI.

Tpancriopt BelLleCTB yepes
T1a3MaTUYecKyr0 MeMOpaHy: MacCUBHBINA U
aKTHBHBIN. OHJOLMTO3: [IMHOLIUTO3,

(daronuTo3. IOk3omuto3. O6osouka WM
K/leTouHasi creHKa. CTPyKTypa U (PYHKLUU
KJIETOUHOM CTEeHKHW pacTeHUH, TpHO0B

Hwrormazma.  [uto3osb.  LluToCKesner.
OpgHOMeMOpaHHbIE  OPraHOWbl  KJIETKU:
sHz0TIa3MaTuUeckasi ceThb (II1C), anmapar
Conb/pKK,  /IM30COMBI,  TIEPOKCUCOMBI,
BaKYyO/Id PaCTUTeNbHbIX KieToK. CTpoeHUe
1 QYHKLMU OZHOMEeMOpPAaHHBIX OpPraHOW/IOB
kieTkd. Knetounsiii cok. Typrop.
[TosyaBTOHOMHbBIE ~ OPraHOM/IbI  KJ/IeTKU:
MUTOXOH/IPUM, TIJIACTH/BL: XJIOPOIUIACTHI,
XPOMOIIaCThI, JIEWKOM/IACThbI, UX CTPOeHHe
U GyHKUUM. SaepHbIN anmapaT KIeTKH,
CTpoeHHe U (QyHKLIUU.

HemeMmOpaHHBbIe  OpraHOWABI  KJ/I€TKU:
pubOCOMBI, MHKPOTPYOOUKH, KIETOUHBIN
teHTp. OpraHou/ibl JBW)KEHUS: pECHUUKU U
JKTYTUKU. CrpoeHue U dyHKIUA
HeMeMOpPaHHBIX OPraHOW/IOB K/I€TKH

OK 02
OK 04

Tema 1.5.
CTpyKTypHO-
(yHKIIHOHANTBHBIE
(axkTopbl
HAC/IeACTBEHHOCTH

OcHoBHOE Coi€pKaHHue

TEOPETI/I‘-IECKOE 06yqune:

CTpoeHne  XpOMOCOM.  XPOMOCOMHBIN
Habop KJIeTOK, TOMOJIOTUYHbIe u
HEroMOJIOTUUHBbIe XPOMOCOMBI,
TalVIOWAHBIA W JUTUIOMAHBIA  HaOOp.
Hykneunossle kucimorel. JHK u PHK.




Crtpoenue HYKJIEMHOBBIX KUCJIOT.
Hyxkneotuzpl. KomriiemeHnTtapHblie
a30THUCThIe OCHOBAHMUSI. [IpaBuso
Yapradda. Crpykrypa [OHK — pgBoiiHas
CIUpaJb. MecroHaxoxaeHue 51
buonornyeckue ¢ynkumu JHK. [THK-
skcrieptuza. Bugsl PHK. ®ynkiuu PHK B
KJIeTKe

IIpakTHYecKHe 3aHATUA:

Pemlenne  3ajau = Ha  OmpejesieHHe
T0C/Ie/0OBaTe/IbHOCTU HYK/IEOTU/OB

OK 01
OK 02

Tema 1.6.
ITpoueccol
MaTPUYHOT0 CHHTe3a

OcHoBHOe cojepxaHue

Teoperuueckoe o0yueHue:

Matpuunsiii cuHte3 [JHK — pernvkauys.
[Tpuniune! pervikanuu JHK. Mexanusm
pervmkaumu  JJHK. Penmapauma [IHK
(mopemyiekaTHBHasl, IOCTperleKaTUBHas).
Peakijuu maTtpuuHoro cuHresa. I[IpuHiun
KOMIT/IeMeHTapHOCTH B peaxLusx
MarpuyHoro cuHresa. [IHK u reHslL
leHeTueckui  KOZ, €ro  CBOMCTBaA.
TpaHckpunuusi — maTpuuHbli cuHTe3 PHK.
Tpancmauusa u e€  Jrambl. YC/I0BUA
ouocunTesa Oenka. Ctpoenue T-PHK wu
KO/IMPOBaHHe aMHUHOKHCJIOT. Posib prbocom
B OuocuHTe3e bOesnka

HpaKTl/l‘-IECKI/IE 3AHATHUA:

Pemlenvie  3asau Ha  ompefjeneHue
110C/Ie[J0BaTe/IbHOCTA ~ aMHUHOKMUC/IOT B
MoJieKyie Oeska.

Pemenne  3ajau Ha  oOmpefesieHue
110C/IeloBaTe/IbHOCTH ~ aMHUHOKUC/IOT B
MoreKyse Oenka B C/lyyae H3MeHEeHUs
10C/1eJ0BaTe/IbHOCTU HyK/1eoTH08 JTHK

OK 01
OK 02

Tema 1.7.
Heknerounbie popmbl
YKU3HU

OcHoBHOe coep>KaHue

TeopeTuueckoe o0yueHue:

Bupychbl — HeksieTouHble (DOPMbI >KU3HU U
obnurartHele napa3utbl. CTpoeHHe TPOCThIX
U CJIOKHBIX BHUPYCOB, PpeTPOBHUPYCOB,
6akTeprodaros. KusHenHeidi 1K JHK-
cofepxamux Bupycos, PHK-cozepxkammx
BUPYCOB, OakTeprodaroB. BUY, remaTtur
yesioBeKa.

bakrepuu. OO6rast XapaKTepuCTHUKa.

OK 02
OK 04

[TonsiTve mramMm. Bupycel u OakTepuu:
CXO[CTBA U pas/Inuus

HpaKTI/I‘-IECKI/Ie 3aHATHUA:

BupycHble 1 6akTepuanbHble 3a007eBaHusI.
O6mume TIPUHLUTIBI WCTIO/Tb30BaHUsI
JIeKapCTBeHHbIX BerecTB. OcobeHHOCTH
NpYMeHeHHsl aHTUOMOTHKOB.
[TpencraBneHre YCTHBIX COOOIEHUN C
npe3eHTalled,  TOJTOTOBJEHHBIX  TI0
TepeuHi0 MCTOYHUKOB, PEeKOMeH/J0BaHHBIX
TIperoJjaBaresiemMm




Tema 1.8.

OO0OMeH BelecTB ¥
npeBpaleHue
JHEPrUH B K/IeTKe

OcHoBHOe coepxaHue

Teopernueckoe o0yueHmue:

AccumMunsiss M IUCCUMWISIUS. —  JIBE
cTopoHbl MeTabomm3ma. Tumbsl  oOMeHa
BeII|eCTB: aBTOTPO(HBLIN U reTepoTPOQHbIH,
a’pO0OHBIN M aHa’pPOOHBINA. DHEepPreTUYeCcKoe
obecrieueHne KeTku: rpeBpaiienre ATO B
oOMeHHBbIX Tmpoleccax. PepMeHTaTUBHBIN
XapakTep peaxIuit K/IETOYHOTO
MeTabos3Ma

[TepBUYHBII CHHTE3 OpraHUueCKUX
BelllecTB B KjeTke. [lnactuueckuii oOMeH.
dorocuHTe3. XemocuHTe3. AHa3pPOOHBIN
JHepreTUueckuii  obMeH.  AHa3poOHbIe
opraHusMbl. Bpo)keHue, aBTOTPOGMHBIN U
reTepoTpodHbIN TUI MATaHUS.
AmnHaspobHbie MHKPOOPTaHU3MBI Kak
00BEKThI OMOTEeXHOIOTUH. JTarnsl
JHepreTuueckoro  obmenHa.  ['iMKo/M3.
buonoruueckoe OKHCJIeHUe, W
KJIETOYHOE JIbIXaHHe

OK 01
OK 02

Tema 1.9.
JKW3HeHHBIH UK/

OcHoBHOe coepxaHue

TeopeTuueckoe o0yueHue:

KJIeTKH. MuTo3.

KneTouHblii LUK/, ero TMepuojbl U
peryssinusi. [lepuozabl  wHTepdasbl  UX
ocobenHocTtH. JuddepeHipaliys KIeTKH U
apecT KJIETOYHOTO 1UK/a. [esieHue KIeTKu
— muto3. CTaiud MUTO3a U TTPOUCXOSAIITIE
nporieccbl. KapruokuHe3 U ILUTOKUHE3.
buonoruueckoe 3HaueHrWe MHUTO3a. Meiio3
— peayKLUOHHOe fenieHre KiaeTku. Ctaauu
Melio3a. Meiio3 — OCHOBa TMOJIOBOTO
pasMHOXKeHusi. [loBeZieHHe XpOMOCOM B
Mmeriose. Kpoccunrosep. buonorunueckuii
cMbICT Mekio3a. Db dekThl Meiio3a. Meiio3 B
JKU3HEHHOM LIMKJIe OPraHHU3MOB

KonTposbHas padora

MoJieKynsipHbI ypOBeHb OPraHU3aLuU KUBOTO

Pa3pen 2. CTpoenue u (yHKI[UM OpraHu3Ma

19

Tema 2.1.

Copepxanue

OK 01

®DopMBbI pa3MHOXEeHHSA
OpraHu3MoB

DopMbI Pa3sMHOXKeHUsI OpraHu3MOB.
Becriosioe v mosioBoe pasMHOXeHHe. Buabl
Gecronoro pasMHOKeHUs: IpocToe
JiefnieHye HaZiBoe, TIOYKOBaHHe,
pa3MHOXeHHe  CropaMM, BereTaTWBHOE
pa3MHO>KeHHe, (bparmeHTaiusi,
KJI0HMpoBaHue. [1o/10Boe pa3sMHOXXeHHe.

OK 02

Tema 2.2.
OHuTOreHes XMBOTHBIX
M JejIoBeKa

OcHoBHOe coep)xaHue

TEOPETH‘-IECKOE oﬁyqune:

I'ameTorenes y »kuBOTHbIX. CriepMaToreHes
U ooreHe3. CTpoeHue TII0JIOBBIX KJIETOK.
OmofoTBOpeHre W SMOpHUOHANIbHOE
pasBUTHe  JKMBOTHBIX.  [lapTeHoreHes.
OmbpuoreHe3 (Ha TpuMepe JAHLIETHHUKA).
Craziuu sMOpHoreHe3a




Poct U pasBuTHe JKABOTHBIX.
[TocTamOproHanbHEIA Tiepuof. IIpsiMoe u
HerpsiMoe pasBuUTHe. PasBurue C
meTtamop(o3oM y 0ecrio3BOHOYHBIX |
TI03BOHOYHbIX JKMBOTHBIX. Craguu
MOCT3MOPHOHAIBHOTO pasBUTHUSA y
JKUBOTHBIX M yesioBeka.  [lepuogpl
OHTOreHe3a uejioBeKa. buonoruueckoe
cTapeHue U cmepts. ['epoHTONOrUA

OK 02
OK 04

Tema 2.3. OcHOBHBIE
MOHATUA IeHeTUKH

OcHoBHOe copiepxaHue

Teopernueckoe o0yueHHe:

['eHeTHKa Kak HayKa O HaC/1eICTBEHHOCTA U
W3MEHUMBOCTH OpraHu3MoB. (OCHOBHbIE
reHeTUYeCcKWe TIOHSATUSI U CHUMBOJIbL. ['eH.
l'enotun. @®eHOTUI. AJIJIe/IbHbIE TEHBI.
AsbTepHaTHUBHBIE TIPU3HaKHU.
JOMUHAHTHBIM U pelieCCUBHBIN MpPU3HAKU.
l'omo3urora u rerepo3urora. Yucras
muaus.  ['ubpuapl. OCHOBHBIE  METO/BI
reHeTHKM: rMOPUI0/IOTUUECKHH,
LIUTOJIOTUYECKHE, MOJIEKY/ISIPHO-
reHeTUYeCcKue

OK 01
OK 02

Tema 2.4.
3aKOHOMEpPHOCTH
Hac/1e;0BaHUsA

OcHoBHOe coep)xaHue

Teoperuueckoe o0yueHue:

3aKOHOMEPDHOCTH  00pa30BaHMsI  TaMer.
3akoHbl ['. MeHgensa: MoHoOrubpuaHOe
ckpewjuBaHue. [IpaBUIO [OMUHMPOBAHUS.
3aKOH eMHO00pa3ysi TIepBOro TOKOJIeHUS.
3aKoH paciiervieHus TIPU3HAKOB.
Lutonoruyeckue OCHOBBI
MOHOTHMOPHU/IHOTO CKpelluBaHus. ['uroresa
YKCTOTHI ramer. AHanusupyolee
CKpellliBaHue. OurubpuzaHoe
CKpellUBaHue. 3aKOH  He3aBHUCHMOIO
Hac/el0BaHus TIPU3HAKOB.
[TomrubpuHOe HAC/eIOBaHWE W €ro

OK 02
OK 04

3dKOHOMEPHOCTH

Tema 2.5.
B3aumopeiictBue
reHOB

OcHoBHOe coepxaHue

TeopeTuueckoe o0yueHue:

leHoTunm  Kak  LeJIoOCTHasg  CUCTeMa.
MHoXecTBeHHOe JleficTBue T'eHOB.
[TneitoTponusi. MHO>KkeCTBEeHHbIU
annenusM. BsaumMmogelicTBUe — ansenbHbIX
TeHOB. KogomunvpoBanue.
B3aumogeiicTBue  HeasienbHBIX — TEHOB.
KomryieMeHTapHOCTb. JIucTas.
[Tomamepust

OK 01
OK 02

Tema 2.6. CuensieHHOe
Hac/1el0BaHKe
NPU3HAKOB

OcHoBHOe copepxaHue

Teopernueckoe o0yueHmue:

3akonel T. Moprana. CuerieHHOe
Hac/leZloBaHue T'eHOB, HapyllleHue
CL{eTI/IeHUS. XpomoCcoMHas TeopUst
HacJ1e/|ICTBEHHOCTH. I'eHeTHyeckoe
KapTUpOBaHue XpoMocoM. Vcrionb3oBaHue
KPOCCUHIOBepa Ji0) COCTaBJIeHUS

OK 01
OK 02




reHeTU4eCKHMX KdPpT XpOMOCOM

Tema 2.7. I'eHeTHKa
noJia

OcHoBHOe cojep)xaHue

Teopernueckoe o0yueHmue:

XPOMOCOMHBIM  MeXaHU3M OIlpejieNeHus
rosjila. AyTOCOMBI U TOJIOBble XPOMOCOMBI.
['omorameTHbli W reTeporaMeTHbIA IOJ.
'eHeTHueckas CTPYKTypa T10JIOBBIX
xpomocoM. HacnesoBaHve  NpU3HAKOB,
CLIeIIJIEHHBIX C [10/I0OM

IIpakTHyecKue 3aHSTHSA:

Pemlenne  3asau  Ha  omnpejeseHue
BEPOSITHOCTH BO3HUKHOBEHHS
Hac/IeJCTBEHHBIX TPU3HAKOB, CLIe/IeHHbIX
C TIOJIOM, COCTaB/IeHWe TeHOTUITUYeCKUX
CXeM CKpellBaHUsI

OK 01
OK 02

Tema 2.8. I'eneTuka
ye/i0BeKa

OcHoBHOe copiepxaHue

Teopernueckoe o0yueHmue:

KapuoTtun uenoBeka. MeTozbl H3yuyeHUs
FeHEeTUKU YeJIOBeKa: TeHealoTHYeCcKUi,
O/TM3HEL|OBBIH, LIATOTeHeTUUe CKUM,
OMOXMMUYECKUH, TOMYJISILIMOHHO-
CTaTUCTUYECKHUH. HacnencrBeHHbIe
3aboneBaHusi  YesioBeKa. ['eHHble U
XPOMOCOMHBIe O0/Ie3HU YesioBeKa. bone3nu
C Hac/e[JICTBeHHON
TIpe/|pacIio/iIo’KeHHOCTHIO. 3HaueHue
MeIULIMHCKOU reHeTUKU B
Npei0TBpallleHHH 1 JIeUeHUU FreHeTUUeCKUX
3aboseBaHul UesoBeKa

IIpakTHyecKue 3aHSTHSA:

PemmieHrie  3a7lau = Ha  OTIpefiesieHHe
BEPOSITHOCTH BO3HMKHOBEHUS

OK 01
OK 02

HaC/Ie[ICTBEHHBIX TPU3HAKOB, HCIOMb3Ys
METO/Ibl TeHEeTUKU 4YejI0BeKa, COCTaB/IeHHE
TeHOTUITMUECKUX  CXE€M  CKpelUBaHUI.
[pescTaB/ieHWe yCTHBIX COOOIeHUH C
Tipe3eHTalIyen 0 HaCJIeICTBeHHbBIX
3a00/1eBaHUAX UEI0BEKa

Tema 2.9.
3aKOHOMEpPHOCTH
HU3MEeHYUBOCTH

OcHoBHOe coepxaHue

Teoperuueckoe o0yueHue:

B3aumogeiicTBue TeHOTUNAa U Cpefibl TIpU
dhopmupoBaHuM (eHoTHra. VI3MeHUHWBOCTh
TIPU3HAKOB. KauecTBeHHbIE u
KOJTMYeCTBEeHHbIE TIPU3HAKU. Buzbl
WM3MEeHUHBOCTH: Hacie/CTBeHHAast u
HeHac/Ie[CTBeHHasl.

3aKOH  TOMOJIOTUYECKHX  PSAJOB B
HacjaeACTBeHHOM  u3MeHuumBoctu  (H.N.
Bagunog).

MoauduKalioHHas, UM (peHoTUNTUecKast
HM3MEHUYUBOCTb. Ponb cpenbl B
MoAUGbHUKALIMOHHOM n3MeHUnBOCTU. Hopma
peaki[uu Tipu3HaKa. BapuallMoHHbINA psif, U
BapualliOHHasi KpuBas. XapaKTepUCTHKa
MOAHU(UKALIMOHHOW U3MEeHUHNBOCTU

OK 01
OK 02
OK 04




HacnenctBeHHass, WM reHOTUIIMYECKast
W3MEHUYMBOCTb.

KombuHaTHBHas N3MEHUHBOCTb.
MyTtauoHHass ~ U3MEeHYUBOCTb. Bupl
MyTaL[1i: reHHbIE, XPOMOCOMHBIE,
reHoMHble. [IpyuMHBI ~ BO3HHWKHOBEHUS
MyTaLun

HpaKTI/l‘-IECKI/le 3aHATHUA:

PemieHrie 3aZlau Ha oOIpejie/ieHHe THIIA
MyTal[i¥ TIpY Tiepejjaue HacaeJCTBEeHHBIX
TPU3HAKOB, COCTaB/IeHWE TeHOTHUITMUECKHX
CXeM CKpeIlUBaHuUs

Tema 2.10. Cennekuus
OpraHu3MoB

OcHoBHOe CoiepKaHHue

Teopernueckoe o0yueHmue:

Cenexuys KakK HaykKa. MeTtopbl
cesleKIIMOHHOW paboTel. ['eTepos3uc u ero
TIPUYMHBI. WckyccTBeHHbIN otbop:
MaCCOBbIM W WHAWBUAYAJIbHBIM. JTarbl
KOMOHWHAI[MOHHOM CeJIeKLUHU. Copr,
1opoJa, LITaMm

ANropuUTMBI peliieHHe 3aja4 Ha
orpejiesieHVe BO3MOXHOTO BO3HUKHOBEHUS
HacJleICTBeHHBIX TIPHU3HAKOB TI0 CeseKLUY,
COCTaB/IeHWe  TeHOTUIIMUeCKUX  CXeM
CKpellIVBaHNs

OK 01
OK 02

KonTposbHas padora

CTpoeHre 1 (yHKLIMU OpraHr3Ma

Pa3pen 3. Teopus 3Bo/monun
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Tema 3.1. cTopus
3BO/IIOL{HOHHOI0
y4yeHust

OcHoBHOe coaepKaHue

TeopeTuueckoe o0yueHue:

[lepBble  9BOMIOLMOHHBIE  KOHLEMLUMU.
['pagyanvcTuyeckas 3BOJTIOLIMOHHAS
koHueruus 2K.b. Jlamapka. [IBrwKyiue
cunbl  9Bomotmd.  KpealmoHusm U
tpaHcopmusMm. CucremaTtuka K. JTunHes u
eé 3HaueHWe /i (OPMHUPOBAHUS UeU
3BOJTFOLIUU

I[MpearocbUTKN BO3HUKHOBEHHSI
JlapBUHM3Ma. DBOJIIOLIMS BUZOB B TIPUPO/IE.
bopwba 3a cyijectBoBaHue. EcTecTBeHHbIN
orbop. /luBepreHIMs  TMPU3HAKOB U
BUlooOpa3oBaHre. OCHOBHBIE TOJIOXKEHUST
CUHTeTHYeCKoM Teopuu s3Bosronmu (CTOI).
Posb 3BOJTFOLIMOHHOMN Teopuu B
(hopMHpOBaHMY HAYYHOUM KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
Mukpo3BoIonusn

OcHoBHOe coep)XxaHue

TEOPETH‘-IECKOE oﬁyqune:

MMKpO5BOMIOLIMS. ¥ MaKpO3BOJIIOLMS  Kak

3Tartbl 3BOJIIOLIMOHHOT'O ripoijecca.
I'eHeTHUeCKHe OCHOBBI SBOJIIOLIMH.
MyTauuu u KOMOUWHALNU Kak

37IeMeHTapHbIM 3BO/TFOLIMOHHBIM MaTepUall.
[Monmynsiuusi Kak sjeMeHTapHasi e[UHULIA
9BOJTFOL[UMU.

[OBwKyiue cuibl ((hakToOpbl) 3SBOJIOLIUU.




MyTalMoHHbIN TpoliecC ¥ KOMOMHATHBHAs
W3MEHUMBOCTb.  Murpanusa.  V3ossanus
TIOMY/ISIL[W: reorpauueckas
(mpocTpaHCTBeHHas), Ovonoruueckast
(penpoyKTUBHas).

EcTecTBeHHBbIM OTOOpD — HamNpaB/SIOMIAN
(akTop 3BOJIIOLIUH. boprba 3a
CyllleCTBOBaHMe KaK MeXaHU3M JelCTBUs
ecTeCTBeHHOT0 oTOopa B momyssiusax. Bug
u ero KpUTepUU (TpU3HaKM).
Buzgoobpa3oBanue KakK pe3y/bTar
MMKPO3BOJIFOLIUU

OK 01
OK 02

Tema 3.3.
MakposBomonus

OcHoBHOe coep)XxaHue

Teopernueckoe o0yueHme:

MakposBomorusi. PopMbl M OCHOBHBIE
HampaBieHusi  Makpo3Bosouuu  (A.H.
CeBep1[0B). [Tytu JIOCTVKEHUsI
Ouosioruueckoro Tporpecca: apomopgo3,
UAvoaJanTauysi, obujas  ereHeparysi.
Metopb! U3yueHUs MaKpO3BOJIIOLIMU. 3aKOH
3apogpiiieBoro cxogcrsa (3akoH K. bapa).
bruorenetnueckuyi 3akoH (3. ['ekkenb, @.
Mronnep). Obme 3aKOHOMEPHOCTU
(mpaBwsia) 3BOJIIOLIUU

OK 01
OK 02

Tema 3.4.
Bo3uukHoBeHHE U
pa3BHUTHE )XU3HM Ha
3emiie

OcHoBHOe coiepxaHue

Teoperuueckoe o0yueHue:

['urioTessl ¥ TEOPUM  BO3HUKHOBEHUS
JKU3HM  Ha 3emiie: KpealoHHU3M,
CaMOIPOU3BOJILHOE (crmoHTaHHOE)
3aposK[ieHue, CTalMOHapHOe COCTOsIHUe,
TIaHCTIEPMUS, Orormoa3. Hauano
opraHuueckoi  sBosouud.  [losiBneHue
TepBBIX KAETOK. DBOJIOLMS MeTabom3ma.
OBOJIIOLMSA TTepBbIX K/IeTOK. [IpoKapuoThl U
3YKapHUOTAHIL [TpoucxosxaeHvie
MHOTOK/IETOUHBIX OpraHu3MOB.
Bo3HUKHOBeHUe OCHOBHBIX 1]apCTB
3YKapHOT.

OCHOBHBIE YepThI 3BOJTFOLUU
pactutenbHOro Mupa. OCHOBHBIE YepThl
3BOJIFOLIMW )KUBOTHOTO MUpa

IIpakTHYeckHe 3aHATUA:

[pescTaB/ieHWe YCTHOTO COOOILEHUS W
JIEHTBI BpEMEeHU TI0 OCHOBHBIM >Taram
BO3HUKHOBEHHUSI U Pa3BUTHS )KMBOTHOTO U
PaCTUTEHFHOTO MHpA, MOATOTOB/IEHHBIX T10
TIEPeUHI0 UCTOUHUKOB, PEKOMEH/I0BaHHBIX
TIperiofiaBaresieM

OK 02
OK 04

Tema 3.5.
ITpoucxoxgenue

OcHoBHOe coiepxaHue

Teopernueckoe o0yueHmue:




ge/ioBeKa —
dHTPOIIOreHe3

AHTponionorusi — Hayka O ue/iOBeKe.
CucremaThueckoe TMOJIOXKeHUe uesioBeKa.
CXOACTBO  4Ye/OoBeKA C  JKUBOTHBIMHU.
OTmuuvsi  yejioBeKa  OT  JKUBOTHBIX.
[TpsiMox0yKZieHre ¥ KOMIUIEKC CBSI3aHHBIX C
HUM TIpU3HaKoB. Pa3BuTHe T0O/IOBHOTO
MO3ra ¥ BTOPOM CUTHa/JbHOM CHUCTEMBI.
CooTHol1leHre OroornyecKux u
COLIMa/IbHBIX (paKTOPOB B @HTPOIIOTeHe3e
OCHOBHbIE cTaiuu aHTpOIIOreHe3a.
[pvonitekn — TIpeJKd  yesioBeKa

Y 4esI0BeK0OOpa3HbIX 00e3bsiH.
IIpoTtoauTpon

— IIpeJlIeCTBEeHHUK YesioBeKa. ApPXaHTPOIl
— JpeBHellui yenoBeK. [laymeoantpon —
JpeBHUI uenoBeK. HeoaHTponm — uenoBek
COBPEMEHHOI0 TUIIA. OBOMIOLUSA
COBPEMEHHOT0 uesioBeKa.

YenoBeueckue pacbl. OCHOBHBbIE OOJIBbININE
packI: eBporieoyiHast  (eBpa3uiickas),
Herpo-aBCTpajiouZHasg  (9KBaTOpHUa/bHas),
MOHTO/IOUIHast  (a3MaTCKO-aMepUKaHCKast).
Bpewms v MecCTO BO3HUKHOBEHUS
YyeJIoBeueCKrux pac. EgvHCcTBO
yesioBeYeCcKux pac

OK 02
OK 04

HpaKTIrI‘-IECKI/Ie 3aHATHUA:

Bpemss U myTH paccesieHUs] uerioBeKa IO
ruiaHeTe. [Ipucnioco6eHHOCTh ueoBeKa K
pa3HbIM  yCJIOBUSM  cpefbl. BrusHue
reorpadrueckoi cpejibl Ha MOpP(hOIOTHI0 U
¢usrosoruo uenoBeka

3aimura JieHT BpeMeHU U MeHTa/IbHbIX KapT
B ¢dopmare  yCTHOTO  COOOIIeHus,
TIO/ITOTOBJIEHHBIX 1o TiepeyuHto
HCTOYHUKOB,

peKOMeH/J0BaHHbIX

TIperoJjaBaresiemMm

KoHTpoibHas pabora

TeopeTrueckue acreKTbl SBOJTIOLIUU XKU3HU
Ha 3emJe

Paspgen 4. Ikonorus

20

Tema 4.1.
JKoJI0orHYecKue
(¢axTopsl U cpeabl
JKU3HH

OcHoBHOe coep)xaHue

Teoperuueckoe o0yueHue:

Cpenbl 00WTaHWs OpPraHWU3MOB: BOJHas,
Ha3eMHO-BO3/IyIITHas], MOYBEHHas,
BHYTPUOPTraHU3MeHHasl. du3uKo-
XUMUYeCKre OCOOeHHOCTU cpej; 0OWTaHUs
OpraHU3MOB. [Mpucnocobnexust
OpPraHM3MOB K JKM3HM B DPa3HBIX CpeZax.
[MousiTHE 9K0JIOTUUeCKOT0 daxTopa.
Knaccudmkarus 9KOJIOTYeCKUX
¢aktopoB. IlpaBuno munumyma HO.
Jlnubuxa. 3akOH  TOJEpaHTHOCTH  B.
[Mendopga

OK 07

Tema 4.2. Ilonynsanus,
coo01ecTBa,

OcHoBHOe copepxaHue

Teoperuueckoe o0yueHue:




3KOCHUCTEMBbI

OKoJioTUUecKasi XapakTepUCTUKa BHUAA U
MOMYJIALMA. JKOJIOTUUeCKasi HHIla BHJA.
OKOJI0rM4eckue XapaKTepUCTUKU
norysisiuu.  Coo0IIiecTBa U 3KOCUCTEMBI.
buouenos u ero ctpykrypa (B.H. Cykaues).
CBs31 MeXJy OpraHu3MamM#l B OUOIIeHO3e.
CTpyKTypHble KOMITOHEHTbI 3KOCHUCTEMBI:
MPOAYLEHTbI, KOHCYMEHTbI, pPeJyLeHThbI.
KpyroBopoT BelecTB U MOTOK 3HEPryUd B
skocucteMe. Tpoduueckrie ypoBHU.
AHTpOIIOreHHbIe 5KOCUCTEMBI.
ATrpO3KOCUCTEMBI. Ornmnumst
arposKocucTeM oT OroreoLeHO30B.
¥Ypb6o3kocucteMbl. OCHOBHBIE KOMITOHEHTBI
yp60o3KocHucTeM

IIpakTHYeckHe 3aHATUA:

Tpoduueckue et u cetd. OCHOBHBIE
rokasaTesqu 3KocucTembl. buomacca wu
MPOAYKLMsL. OKOJIOTUUeCKWe TUpaMUZbI
ynces, Ouomaccel u 3Heprum. [IpaBumo
TTUPaMU/Ibl SHEPTUH.

PerieHue TIPaKTUKO-OPHUEHTHUPOBAHHbBIX

OK 02
OK 07

pacueTHBIX 3a/JaHU 110 TIepeHOoCy BellecTBa
Y SHEpruu B 3KOCHCTeMaX C COCTaBJIeHUe
TpopuUecKux Lernerd U

nupamMuzi 6oMacchl U SHEPTUU

Tema 4.3. Buocdepa -
r/o0anbHast
IKO0JIOTHYeCcKasi
cucremMa

OcHoBHOe copepxaHue

Teoperuueckoe o0yueHue:

Bruocdepa — skuBasg obosouka
3emmu. PasButre npejcraBieHui o
ouochepe B Tpygax B.1.
BepnHagckoro.  O6sactu
6uocdepsl u eé coctas. JKuBoe BelecTBO
6uocdeps ¥ ero GyHKLIAN
3aKOHOMEepHOCTH CYILleCTBOBaHUS
6rocgeprr. OcobeHHocTH OHochepsl Kak
ryiobanbHOM 3KOCHCTeMBbl. [lMHamMHUueckKoe
paBHOBecve B Ouocdepe. PUTMUYHOCTB
sneHnii B Ouocdepe. KpyroBopoTbl
BeIl[eCTB U OHOreoxXyMHUecKre LHKIbL
['nobanbHbIe  3KOJIOTMUYECKHe — TMPOOJIeMBI
COBPEMEHHOCTH U IIYTH UX PelleHust

IIpakTHYecKHe 3aHATUA:

Perienue MPAKTUKO-OPUEeHTUPOBAHHBIX
paCyeTHBIX 3a7lau Ha OTIpe/ie/IeHHe TIOa/In
HaCaKIeHUH /1JIs1 CHUPKeHUSI KOHLIeHTPaL[|uU
YIJIeKUC/IOTO  ra3a B

aTMocepe CBOero pervoHa rMpoKUBaHUs

OK 02
OK 07

Tema 4.4.
Biusnue
AHTPONOreHHbIX
¢akTopoB Ha

ouochepy

OcHoBHOe coepxaHue

TEOPETI/I‘-IECKOE oﬁyqune:

AHTpOIIOreHHbIe BO3/IeMCTBUS Ha
ouocdepy. 3arpsisHeHUsI KakK BH]I
aHTPOIIOT@HHOT0 BO3/IeHCTBUS
(xumuueckoe, ¢pusuyeckoe, buonozuueckoe,




omxo0bl npou3eoocmea u nompebsaeHus). OK 02
AHTpONOreHHbIe BO3/IelCTBUS Ha OK 04
atMocdepy. Bo3peiictBusi Ha ruzapochepy OK 07
(3aeps3HeHus U UX UCMOYHUKU, UCMOUjeHUs
600). BosgeiictBusi Ha  quTOC(hepy
(Oeepadayusi nouebl, 8030elicmgue Ha
20pHble nopooa, Hedpa). AHTpONOreHHbIe
BO3/IefiCTBUSI Ha OMOTHYECKHe CooOIriecTBa
(neca u pacmumenbHble coobujecmea,
JHCUBOMHDIL MUP)

Tema 4.5. Bniusinue OcHoBHOe copiepxaHue

COLIMA/TbHO- TeopeTuueckoe o0yueHue: 2
IKOJIOTHUEeCKHX 30poBbe U ero cocrassstoe. dakTopsl,
¢akTopoB Ha TOJIO)KUTETbHO ¥ OTPULIATE/IHO BJIHSIFOLLAE
3/10pPOBbe ue/ioBeKa Ha  OpraHusM  yesjioBeka.  BpegHble

TIPUBBIUKU: TIOC/Ie[CTBUS U NPOPUIAKTUKA.
[TpobemMa TeXHOTeHHBIX BO3/IeMCTBUM  Ha
3[l0pOBbe  YesioBeKa

(31eKTpoMarHyUTHbIE ToJIs1, ObITOBast
XUMUs, U30bITOUHbIE IIYMBI, pajiMalivs U

T.1.). AJanTaiys opraHu3Ma uYesioBeKa K OK 02
(hakTopam OKpy>Karolieit cpe/bl. 3alllUTHbIE OK 04
MeXaHHU3MbI opraHusMa 4yeJIoBeKa. OK 07
310poBbe 1 paboTOCTIOCOOHOCTE.
[TpyuHLMIBI (hopmMupoBaHus
370poBbecOeperarorero TOBe/leHUsl.
dusuueckasi akKTHBHOCTb U  3/10pPOBbE.
I'pynmel 3710poBbs. OCHOBBI 3aKa/IMBaHUAL.
bruoxymMuueckre acrekTbl palMoOHaIbHOTO
MTUTaHUS. [TpaBunia 6e3omacHoro
WCTIO/Tb30BaHUsI  OBITOBBIX TPUOOPOB U
TeXHUUECKHX YCTPOUCTB

IIpakTHYecKkHe 3aHATUA: 2
Onpepenenve CYTOUYHOIO palyoHa
MIATaHUsA

Co3aHre WHVMBUYa/bHOW MaMSITKU TI0
OpraHu3aliu palyoHa/bHOM (PU3nuecKoi

aKTUBHOCTH

KonTposbHas pabdora 1

TeopeTryeckuie acrieKThbl 3KOJIOTUA

IIpomexyTouHas arrecranus (quddepeHnrpoBaHHbIN 3aUeT) 2 OK 01
OK 02
OK 04
OK 07

Bcero: 75

3. YcioBuA peasu3aiuy NporpaMMbl 0011[e00pa3oBaTe/IbHOM JUCIUTIMHBI

3.1. OcHaleHue yueOHOro KabuHeTa

KabuHet «buosiorun», OCHalleHHbIM 000pyj0BaHreM: Mebesib, 10CKa, MeJl, HarJisiiHbIe
nocobust (KOMIUIEKTbI y4ueOHBIX Tab/MIl, T/IaKaTOB), TEXHUYECKUMU CPEe/ICTBaMHU OOyueHWs:
KOMIBIOTEP C YCTPOWCTBAMM BOCIIPOM3BE/IEHUsI 3BYKa, MPHHTEP, MY/IbTUMEAUA-TIPOEKTOpP C
9KPaHOM, YKa3Ka-Tpe3eHTep Ji/Ist Tpe3eHTal[|i.

JIabopaTtopusi, OCHallleHHasi 000pyZOBaHUEM /IJisi TIPOBEJIEHUsT 3aHSATHUN: MMUKPOCKOIIBI,




CeKyH/IoMep, TOHOMeTp, jJabopaTopHasi mocyAa (MpoOUpPKH, TIOACTABKH [Jisl IPOOUPOK, TIUHIIETHI,
MeCOK, CTYNKM C IeCTHMKaMW, IpeJMeTHble K TOKPOBHble CTeK/a, CTeK/sSHHble [a04KH,
riperapoBasibHble WIJIbl, (GWIbTpPOBa/ibHasi Oymara (candeTku), cTakaHbl) THUIMEPTOHWYECKUN
pacTBop xJyiopyuga Hatpus, 3%-HbIM pacTBOP NEepPOKCHZA BOAOPOZA, PacTBOP Moja B MOLUCTOM
KaJluu, TIMLEepUH, KITyOHU KapTodesisi, TUCT 3/10[jed KaHa/CKOM, TUI0f, psIOUHBI 0OBIKHOBEHHOM
(psiOMHBI MM TOMATA), JIYK peruaThii, pa3BeieHHbIE B BOJE IPOXOKH).

3.2. UndopmanmoHHoe obecneyeHne peajn3anuy MPoOrpaMMsl

3.2.1. OcHOBHBI€e NeuaTHbIEe U3AaHHS

1. Buonorus: 10-i kmacc: yueOHMK /7151 0011[e00pa3oBaTe/TbHBIX OpraHu3aliiii: 6a30BbIk
ypoBeHb / [B. B. Iaceunuk, A. A. Kamenckuii, A. M. Py61joB u ap.]; o pemakijueit B. B.
[Taceunuka / AO «U3parenscTBO [Ipocseienue», 2020.

2. Buonorus: 11-# Knacc: yueOHUK i 001je06pa30oBaTe/IbHBIX OpraHU3aryii: 6a30BbIi
ypoBenb / [B. B. TTaceunuk, A. A. KameHckuii, A. M. Py6rioB u zp.]; nox penakimeii B. B.
[Taceunuka / AO «U3patensctBO [IpocBerenue», 2020.



3. O6yxoB, [I. K. buosiorusi: K/JeTKM W TKaHU: ydeOHOoe Tmocobue [jisg CpeHero
ripodeccronansHOro obpaszopanus / [. K. Obyxos, B. H. KupuienkoBa. — 3-e u3f., mepepab. u
non. — Mocksa: U3patensctBo FOpaiit, 2022. — 358 c.

4. Buosiorus: yueOHUK Y MPAKTUKYM [I7Is CpeiHero npodeccroHanbHoro obpasosanus / B.
H. fpeirun [u ap.]; nox pepakuueii B. H. fpbiruHa. — 2-e usf,.

— Mockga: U3patensctBo FOpaiit, 2022. — 378 c.

3.2.2. D/IeKTPOHHbIe U3JaHUsA

1. buonorus. 10-11 knacc (yryiyb/seHHBI YpPOBeHb): YueOHUK [jisi CpefHero oOIero
obpasoBanus / B. H. flpeirun [u ap.]; mog obiieli pegakuumeit B. H. flpeirvHa. — 2-e u3g. —
Mocksa: U3narensctBo FOpaiit, 2022. — 357 c. — (HapogHoe mipocBeiiieHue). — ISBN 978-5-
534-15630-0. — Tekcrt: 3/mekTpoHHbIH // Obpa3oBarenbHas riatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxos, [. K. Buosorusi: kjeTKd W TKaHU: yueOHoe Tocobue [jisi CpejHEro
nipodeccroranpHOro obpaszosanus / 1. K. Obyxos, B. H. KupunenkoBa. — 3-e u3f., mepepab. u
nor. — Mockga: U3gatensctBo FOpaiit, 2022. — 358 ¢. — (ITpodeccronansHOe oOpa3oBaHue).
— ISBN 978-5-534-07499-4. — TekcT:
3/IeKTPOHHbI ~ //  OOpa3soBaTenbHasi ~ matgopma  FOpaWt  [caiit. —  URL:
https://urait.ru/bcode/494034

3. Buonorus: yueOHUK ¥ TIPAaKTUKYM [jisl CpeiHero npodeccruoHanbHOro obpasoBanus / B.

H. fApeirun [u gp.]; nog pepakuueit B. H. fpbirnHa. — 2-e u3g. — MockBa: M31aTenbsCTBoO
FOpaiit, 2022. — 378 c. — (TIpodeccronanbHoe obpa3oBanue). — ISBN 978-5-534-09603-3.
— Tekcr: snektpoHHbld //  O6pa3oBaresnbHast Ttwuiatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/489661

3.2.3. Jlonio/IHUTe/IbHbIEe HCTOYHUKH

1. Tewnop [. buonorusa: B 3 1. T. 1/ [l. Teunop, H. I'pun, Y. CrayT; nog pea.P. Conepa ;
niep. 3-ro aHrjI. usf. — 14-e usg. —M. : JlabopaTopusi 3HaHui, 2022 — 454 c.

2. ITaBnoBa, E. . konorus: yueOHUK U MPAKTUKYM JJisi CPeJHEr0 mpodeCcCHOHaTbHOTO
obpa3oBanus / E. U. TTaBnoBa, B. K. HoBrkoB. — Mockga:

N3parensctBo FOpart, 2022. — 190 c.

3. Epemuenko, O. 3. buonorusi: yuenue o 6rocdepe: yuebHoe rocobue st
cpeaHero npodeccroHanbHoOro obpaszosanus / O. 3. EpemueHko. — 3-e u3f., mepepab. u o1
— Mockga: U3patensctBo FOpaiit, 2022. — 236 c.

4. Bnunos, JI. H. DOxosorus: yueGHOe rocobwe st CpefiHero TpodecCOHaTBLHOTO
obpa3zopanwms / JI. H. Binnos, B. B. Tlonskora, A. B. Cemenua ; mof obimeid pepmakiuent JI. H.
bnvHoBa. — Mocksa: M3gatensctBo FOpaiit, 2022. — 208 c.

5. bproxanb, ®@. @. IIpombiiieHHass 3Kosiorusi: yuebuuk / ®.®. Bproxanb, M.B.
I'padkuna, E.E. CaobHsikoBa. — Mockea: POPYM: UHOPA-M, 2022. — 208 c.

6. Hecmenora, H. H. Okonorus uesoBeka: yueOHMK W TPAaKTUKyM [Ji CpeIHero
ripodeccroHansHOro obpaszoBanus / H. H. HecmenoBa. — Mocksa:

N3parensctBo FOpaiit, 2022. — 157 c.

7. Buosnorus ans npodeccuii U criel{uaabHOCTeN TeXHUUECKOT0 U eCTeCTBeHHOHAyUHOTro
nipodusieii: yueGHUK JJis1 CTY/. yUpexxaeHui cpesi. mpod. obpazoBanus / B. M. KoHcTaHTUHOB, A.
I'. Pe3anos, O. E. ®aneesa; nog pen. B. M. KoncrantnHoBa. — M. : 3naTenbsckuil LieHTP
«Axkagemusi», 2016/ — 336 c.

4. KoHTpO/Ib U OLIeHKa pe3y/IbTaToB 0CBOeHHs 001[e00pa3oBaTe/IbHOM JUCIUTITHHBI



KoHTpo/ib ¥ oOIleHKa pe3y/lbTaTOB OCBOeHHUsi 001eo0pa3oBaTeibHON JVCLUTITHEI
PACKpBIBAIOTCS uepe3 AUCLUIUIMHAPHBIE pe3y/IbTaThl, HarlpaB/ieHHbIe Ha (hOpMUpPOBaHUe 00IUX U
npodeCCOHATBHBIX KOMTIETEHLIMH T10 pa3/esiaM U TeMaM COofiep>KaHust yueOHOTO MaTepHasa.

Oo6man Pa3zpen/Tema Tun o1eHOYHBIX MEePONPUATHH
KOMIIeTeHL{ M
Pa3pen 1. Knerka — YcTHBIM oMpoc
CTPYKTYPHO-
(yHKMOHaANTBbHAA eANHUIIA KontposbHas pabora
JKMBOI'0 TecTrpoBaHue
OK 02 Tema Nel.1. .
BUOJIOTHs KaK HayKa POMEyTOUHAs aTTecTalus
(BBIMOSTHEHYE 33/laHUN
OK 02 Tema Nel.2. v bepeHIMPOBAHHOTO 3a4eTa)
OO0111ast XapaKTepUCTUKA KU3HU
OK 01 Tema Nel.3.
OK 02 bronorvuecky BakHbIe
OK 04 XUMHUeCKHUe coeHeHUs
OK 01 Tema Nel.4.
OK 02 CTpyKTYypHO-(DYHKIIMOHA/IbHAs
OK 04 OpraHu3saLus KJIeTOK
OK 01 Tema Nel.5.
OK 02 CTpyKTypHO-(YHKIMOHA/IbHbIE
(hakTOpbI Hac/IeICTBEHHOCTH
OK 01 Tema Nel.6.
OK 02 [Tporjecchl MAaTpUYHOTO
CUHTe3a
OK 02 Tema Nel.7.
OK 04 HekseTouHble (hOpMbI KHU3HU
OK 02 Tema Nel.8.
OOMeH BeIeCcTB U
TpeBpalljeH’e SHepruu B
KJIETKe
OK 02 Tema Nel.9.
OK 04 JKU3HEHHBIN LUK/ K/IeTKU.
Muwuto3. Meiio3
Paszpen 2. CTpoenue u
(¢yHKIMH opraHusMa
OK 02 Tema No2.1.
OK 04 CTpoeHue opraHusma
OK 02 Tema No2.2.
@®OpMBI pa3MHOKEHUS
OpraHu3MOB
OK 02 Tema Ne2.3.
OK 04 OHTOreHes >KUBOTHBIX U
yesioBeKa
OK 02 Tema Ne2.5.

OCHOBHBI€ TTOHSTUSI T€HETUKU




OK 02 Tema No2.6.

OK 04 3aKOHOMEpPHOCTU
Hac/eJ0BaHUs

OK 01 Tema No2.7.

OK 02 BsanmogencTBre reHoB

OK 01 Tema No2.8.

OK 02 CijerieHHOe Hac/ieloBaHHe
TIPU3HAKOB

OK 01 Tema No2.9.

OK 02 ['eneTuka mnosa

OK 01 Tema No2.10.

OK 02 ['eHeTuika yenoBeka

OK 01 Tema Ne2.11.

OK 02 3aKOHOMEepHOCTH U3MEHUUBOCTU

OK 04

OK 01 Tema No2.12.

OK 02 Ceslek1jusi OpraHu3MoB
Pa3pen 3. Teopus 3Bo/monuu

OK 02 Tema 3.1.

OK 04 Vicropus 5BOMOLMOHHOIO
yUeHUst

OK 02 Tema 3.2.
MukposBonroLus

OK 02 Tema 3.3.
Makpo3BoOLUS

OK 02 Tema 3.4.

OK 04 Bo3HUKHOBeHUe U pa3BUTHE
JKUA3HU Ha 3emiie

OK 02 Tema 3.5.

OK 04 [TpoucxoxaeHue yenoBeka —
aHTpOIMoreHe3
Paspgen 4. Jxkonorus

OK 01 Tema 4.1.

OK 07 OKoJsioruueckue GakTophbl U
Cpe/ibl JKU3HHU.

OK 01 Tema 4.2.

OK 02 [Momynsitus, coobIriecTBa,

OK 07 9KOCHCTeMBI

OK 01 Tema 4.3.

OK 02 Bbuocdepa - rnobanbHas

OK 07 3KOJIOrMyecKas cucreMa

OK 01 Tema 4.4.

OK 02 BnusiHMe aHTPOIOreHHbIX

OK 04 (akTopoB Ha buochepy

OK 07




OK 02 Tema 4.5.

OK 04 BnusHue couuanbHO-

OK 07 9KO/I0TMUYeCcKrx (haKTOpPOB Ha
3/10pOBbe Ueji0BeKa

OK 01 OuddepeH1IMpOBaHHBIM 3aUeT

OK 02

OK 04

OK 07




JIucT BHeceHHs1 H3MeHeHH# B padouyio NporpaMmMy JUCIUIIAHBI

Howmep TekcT u3MeHeHus [IpoTokon YueHoro cosera
M3MeHeHHsl No | Jata
2024-2025 yuebHbIM TO[,
1 BHeceHuve u3aMeHeHUI C peCTPYKTypHU3aLuei 1 16.09.2024

yueOHOTO0 3aBe/IeHUst
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