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1. ITACITIOPT PABOYEN IHPOI'PAMMUBI YUYEBHOH
JANCIHUIIJIMHBI OYII1.10 BUOJIOI'UA

1.1. O6nactb npuMeHeHus pabouel MPorpaMMBbI

PabGouas mporpamma JIHUCHUIUTMHBI SBJISETCS YacThi0 00pa3oBaTeNbHOMN
nporpammbl B cootBeTcTBUM ¢ DI'OC CIIO mno cnenuansHoctu 40.02.02
[TpaBoOXpaHUTEbHAS NEATEITLHOCTD.

1.2.  Mecro aucuumuunel B crpykrype HIICC3:
OIl. O6meobpa3oBaTenbHas MOATOTOBKA

VYII. YaeOHble mpeaMeTsI
VII1.10 buonorus

1.3. Denu u 3a7ayu JUCUUIUIMHBI — TPEOOBAaHUSI K pe3ysibTaTaM OCBOCHHS
JUCUUTUIUHBL:
B pe3yabTaTe 0CBOCHHUS TUCUUILIMHBI 00YUYaIOIUNACs TOJKEH YMeTh:

— TMPOBOAUTH CPAaBHEHHE XHWMHUYECKOW OpPraHM3alli JKUBBIX U HEKHUBBIX
0O0BEKTOB.;

— CTPOUTH CXEMBI SHEPTreTHIECKOro 0OMeHa U OnocuHTe3a OemKa;

— CaMOCTOSATENIbHO MCKATh JI0KA3aTENIbCTBA TOTO, YTO KJIETKA — d3JE€MEHTapHas
JKUBasg CHUCTEMa M OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAJIbHAs €JUHUIA BCEX KUBBIX
OpraHU3MOB;

— CaMOCTOATENIBHO HAaxOJWUTh OTJIWYUS MHUTO3a OT MeWo3a, ompenenss
HBOJIIOIIMOHHYIO POJIb 3TUX BUOB JI€JIEHUS KIETKH;

— XapakTepu3oBaThb CTaJAMM MOCTAIMOPHUOHAIILHOIO pa3BUTHS Ha IpUMEpe
4eJI0BEKa,

— pemarb F€HETUYECKHE 3a/1a4H;

— pa3buparbcsi B  OTUYECKHX  aClEKTaX HEKOTOPBhIX  JOCTHXKEHHH B
OMOTEXHOJIOTUH: KIIOHUPOBAHUY KUBOTHBIX U MPOOJIeMaxX KIIOHUPOBAHMS YETIOBEKA;

— JIOKa3bIBaThb PABEHCTBO YEJIOBEUECKUMX pac Ha OCHOBAaHWM HUX POACTBA U
€IMHCTBA IPOUCXOKICHUS;

B pe3ynbpTaTe 0CBOCHHSI TUCUUILIMHBI 00YUYarOIIUNACS TOJKEH 3HATh:

— CTpOE€HHE U PYHKIUU PACTUTEIbHBIX U dKUBOTHBIX KIIETOK;

— CTPYKTYPHYIO OpraHU3al{i0 OPraHUYECKUX BEIIECTB KIETKHU;

— OCHOBHBIE M0JIOKEHHUSI KIIETOYHOU TEOPHH;

— OCHOBHBIE CTaJMM OHTOI€HE3a Ha MpUMEpPe PA3BUTHUS IMO3BOHOYHBIX
YKUBOTHBIX;

— OCHOBHBIC BHJbl U3MCHYHNBOCTH,



— OCHOBHBIC HAIIPpaBJICHUS B CCIICKIIMU paCTCHI/Iﬁ H ) KUBOTHBIX,

— OCHOBHBIC TCOPHH ITPOUCXOKIACHUS )KU3HHU HA 3CMJIC;

— OCHOBHBIC HCTOPHUYCCKHUC DBOJIIOIIMOHHBIC UJICH,

— CpaBHUTCIIBHYIO XapaKTCPUCTHUKY YCIIOBCKA U IIPUMATOB, CXOACTBO U OTIINYHA.

1.4. KounyecTBo 4acOB Ha OCBOCHUE AUCIIUIIJINHBI:

MakcumanbHOU y4eOHOM Harpy3ku o0ydaromerocsi 72 yaca, B TOM YHCIIE:

— oOs;3aTenbHAs ayauTOpHas ydeOHas Harpy3ka (Bcero) 12 dacoB, W3 HHX
MpaKTUYECKasi MOATOTOBKA — 6 4acoB;

— caMocTosATeNbHas padota oOyyaromerocs (Bcero) - 60 yacos.

L.5.

[Inannpyemsble pE3yIbTaThI

OCBOCHUA

o0mreoOpazoBaTenbHOMN

nucuuIinibl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe I'OC COO.

Kox n Iliianupyemble pe3yabTaThl OCBOCHUSA IHCHUTIINHbBI
HaMMeHOBaHHe
¢opmupyembIX O0umue JucuMIIMHAPHbIE
KOMIIeTeHI i
OK 01. Beibupath Jlmunble  pe3yabTaThl  H0kHBI | [IP6 1. ChopmupoBaHHOCTH 3HAHHHA O
CIOCOOBI peLIeHUS 0TPa’KaTh B YACTH: MECTE U POJIU OMOJIOTUH
3aja4 TPY/10BOT0 BOCIIUTAHMSA: B CHCTEME  HAy4yHOIO  3HAHUSA;
npo(eCCUOHATBHOM | - TOTOBHOCTh K TpPYAY, OCO3HaHHE | (QyHKIMOHAIBHOU IrpaMOTHOCTH
JeSITebHOCTH LIEHHOCTHU MacTepCTBa, TPYJI0J00MEe; | YeloBeKa JJs PELIeHHs >KU3HEHHBIX

MMPUMCHHUTCIIBHO K
Pa3INIHBIM
KOHTCKCTaM

- TOTOBHOCTb K AKTUBHOMN
JESATEIIBHOCTH  TEXHOJOTUYECKOW U
COLMAJIbHOU HaIpPaBJICHHOCTH,
CHOCOOHOCTH WHHUIAPOBATH,
IUIAHUPOBaTb M CAMOCTOSITEJIBHO

BBITIOJIHATH TaKyIO JCATEIBHOCTB;
- HWHTEpPEC K pa3IuyHbIM cdepam
npoeCCHOHATBLHOM JIEATEIILHOCTH,

OsgnageHue YHUBEPCAIbHBIMHU
y4eOHBIMH [MO3HABATEILHBEIMU
JEHCTBUSMU:

MeranpeameTHbIe pe3yIbTaThI
JIOJKHBI OTPaXaTh:

OBnanenue YHUBEPCATbHBIMU
y4eOHBIMU IMO03HABaTCIILHBIMHA
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBUSI:
- CaMOCTOSITENIbHO (hOpMyIHpOBaTh U

aKTyaJIn3UpOBaTh npobiemy,

npobeM.

I[1P6 2. CdopMHPOBaHHOCTH YMEHHS
pacKpbIBaTh coJepKaHue
OCHOBOIOJIAaraloux  OMOJOTHYECKUX

TCPMHHOB U MMOHATHH: KHN3Hb, KJICTKA,

TKaHb,  OpraH, OpraHW3M,  BHJ,
HNOMyJISIIUsSl, HYKOCHUCTEMa, OWOIIEHO3,
ouocdepa; MeTaboI3M (obmeH
BEILIECTB

U TPEBPAILLEHUE SHEPTUH), TOMEOCTa3

(camoperymsiusi), OWOCHMHTE3 Oerka,
CTPYKTypHass  OpTraHHW3alis  KUBBIX
CHCTEM, JTIUCKPETHOCTD,
CaMOpPETYJISIIHS,

CaMOBOCIIpOU3BeIcHUE (PETPOTYKITHS),
HACJICJICTBEHHOCTD, U3MEHYHBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YpOBHEBasi OpraHU3aIlusl.

I[1P6 3. CdopMHPOBaHHOCTH YMEHHS




paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBAaTh  CYLIECTBCHHBIN
NpU3HaK  WJIX  OCHOBaHHA  JUIA
CpaBHEHMS, KJaccu(ukanuu u
000011IeHHS;

- ONpEeNeNATh UENH JACSITEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH HUX

JOCTIKCHHUS,

- BBIBJIATH  3aKOHOMEPHOCTH U
MPOTUBOPEYUSI B PacCMaTpPUBAEMbIX
SIBIICHHSX

- BHOCHUTh KOPPEKTUBBI B
JIESTCIIEHOCTD, OLICHUBATh
COOTBETCTBUE PE3YyJIbTATOB  IIEJISIM,
OLICHUBATh PHUCKH IOCJIC ACTBUI
JIeSATCIIbHOCTH;

0) ©0a3oBble HCCJIeN0BaTebCKHE
JeHCTBHUA:

- BIaJeTh  HaBBIKAMH  y4eOHO-
HCCIIEIOBATENILCKOW U NIPOEKTHOM
JIeSATCIIBHOCTH, HaBBIKAMH

pasperieHus npooiem;
- BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIC
CBS3M W aKTyaJIM3WpOBaTh 3aady,
BBIJIBUTaTh THUIOTE3Y €€ pEIICHHS,
HAaXOJNTh apryMEHTHI ISt
JIOKa3aTebCTBA CBOUX YTBEP)KICHUH,
3a7aBaTh MapaMeTpbl W KPUTCPUH
peleHus;

- aHAJM3UPOBATDH IOJyYEHHBIE B XOJI€
3a7a4n

peneHus pe3ybpTaThl,

KPHUTHYCCKU OLICHUBATH nux
JIOCTOBEPHOCTb, POTHO3MPOBAThH
U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TIEPEHOCHUTH

MMO3HABATCIBHY0O U  MNPAKTHYCCKYHO

3HaHHUA B

00J1aCTH KU3HEACATEIbHOCTH;

- YMETb HMHTETPUPOBATh 3HAHUS U3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIJIBUI'aTh HOBBIE UJEH, NPEJIararb
OPUTMHAJIBHBIE MOXO0/IbI U PEIIECHNUS;

pacKpbIBaTh cozepKkaHue
OCHOBOITOJIATAIOIIUX  OHOJIOTHYECKUX
TEOPUA U TUNOTE3:  KIETOYHOW,
XPOMOCOMHOM, MYyTalMOHHOH,
HBOJIFOLIMOHHOM, IIPOUCXOXKICHUS

KU3HH U Y€JIOBEKA.
I[1P6 4. CdopMHpPOBaHHOCTH YMEHHS
pacKpbIBaTh

Ouosornyeckue

OCHOBOIIOJIararoIiye
3aKOHBI u
3akoHomeproctd (. Mennmens, T.
Moprauna, H.W. BaBunosa, 2. I'ekkens,
®. Mromnepa, K. bapa), rpanunsl ux
MIPUMEHUMOCTH K )KMBBIM CHCTEMAM.
11P6 5.
MIPUMEHEHUS

[IpnoGperenne  ombiTa

OCHOBHBIX METOOO0B
HaquOFO IIO3HaHUA, I/ICHOJ'II)?;yeMI)IX B
OuoJstornuy: HaOJIOIEHUS

Y ONHMCAHMUS KUBBIX CHCTEM, IIPOIECCOB
u SIBJICHH; OpraHu3aIuu u
NPOBEICHUS OHOJIOTHYECKOTO
3KCHepI/IMeHTa, BBIABUKCHUA THUIIOTE3,
BBISIBJICHU A

3aBUCHUMOCTH MCKAY

HCCIIE Ty EMBIMU BEJIMYUHAMU,
0OBSICHEHUS TTOTyYEHHBIX PE3YIbTATOB
U (GOpPMYyITHpPOBAaHUS  BBIBOJOB  C
UCTIONIb30BAHUEM HAYYHBIX TTOHATHH,
TEOpUI U 3aKOHOB.

ITP6 6. ChopMUpOBaHHOCTb YMEHHUS
BBIJICNIATE CYLIECTBEHHBbIC NPU3HAKU
BUPYCOB,
3YKapuoT;
MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB,

KJIETOK  IPOKapuoT U

OJHOKJICTOYHBIX n

OHOreOIEeH030B u

0COOEHHOCTH MIPOIIECCOB
BCIICCTB W TPEBPALICHUS SHEPTHU B
KJIeTKe, (HOTOCHHTE3a, IUIACTHYECKOTO

9KOCHCTEM;
oOmeHa

u AHEPTETHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO32, Mmeiio3a,
OTIJIOJJOTBOPEHMUS, pa3BUTHS u
pa3MHOXKEHHS, WHIVBUIYTHHOTO
pa3BuTHA opraHu3Ma (OHTOreHe3a),
O60pBOBI 3a CYIIIECTBOBAaHHUE,
€CTEeCTBEHHOTO otbopa,
BU1000pa30BaHus,

HpI/ICHOCO6J'IeHHOCTI/I OpTraHu3MoOB K




cpene oouTaHus, BIIMSTHUS
KOMIIOHEHTOB SKOCHCTEM,
AHTPOIIOTEHHBIX U3MECHCHHUI

B DKOCHCTEMaX CBOCH MECTHOCTH,
KPYroBOpPOTa BEIIECTB M MPEBpAIICHHUE
SHEpruM B Onocdepe.

I[MP6 7. CdopMUpOBaHHOCTH YMCHHS
NPUMCHSATh TIOJYYCHHBIC 3HAHHS JUIS
00BACHEHUS OMOIOrMYSCKUX
NPOIIECCOB W SIBIICHHUM, JUIS TPUHSTHS
NPaKTUYCCKUX peleHHi B
MMOBCETHEBHOM KU3HU

C IEeNIbI0 oOecleueHus: 0e30MacHOCTU
CBOETO 3MI0pOBbSI W 3J0POBBS
OKPYXAalOMMX JIIOJCH, COONIOACHUS
3JI0pOBOTO  00pa3a JKU3HU, HOPM

rPaMOTHOTO MOBEICHUS B
OKpYXalollleil  MPUPOAHON  cpene;
MOHUMaHNE HEO00X0IUMOCTHU
UCIIONb30BaHUS JOCTUKECHHM
COBPEMEHHOI Ouooruu u

OMOTEXHOJOTHIA I paIllMOHAILHOTO
PUPOAOTIOIH30BAHHUS.

I[IP6 8. CdopMUpOBaHHOCTH yMCHHS
pemath  OWOJOTMYECKHE  3aJauH,
COCTaBJIATh TECHOTHUITMYECKHE CXEMBI
CKpCIIUBAHHS

JUIS  Pa3HBIX THUIOB HACIEJIOBaHUSI
NPU3HAKOB y OPraHU3MOB, COCTaBIIATH
CXEMBbI IIepeHOCca BEIIECTB U SHEPTHH B
IKOCUCTEMAX (UMM MUTAHHS, THIIEBbIC
CeTH).

I[TP6 9. CdopMHpOBaHHOCTH YMEHHUI
KPUTUYECKH OIICHUBATh WH(POPMAIIUIO
OHMOJIOTUYECKOTO CoJIepKaHus,
BKJTIOYAOIIYIO TICEBJJOHAYYHbIC 3HAHHS
U3 Pa3IUYHBIX MCTOYHUKOB (CpEICTBA
MaccoBoil  uHpOpMalIMK,  HAYYHO-
TIOMTY JISIPHBIC MaTepHaIbl);
UHTEPIPETHPOBATH STUYCCKUE ACTICKTHI

COBPEMEHHBIX WCCIIEIOBAHUI B
OMOJIOrUH, MEIULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0abHbIC
9KOJIOTHYCCKHE poOIeMbI

COBPEMEHHOCTH,  (OpPMHPOBATH IO




OTHOIIGHHIO K HHUM COOCTBEHHYIO
TIO3UIIHIO.

ITP6 10. ChopMHpPOBaHHOCTh YMEHMIH
CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U
YCTHBIE  COOOIICHHUS

Ha OCHOBC

Ouosornyeckoii ~ mHpOpManUu U3
HECKOJIbKUX MCTOYHHUKOB, TI'PaMOTHO
WCIOJB30BaTh TMOHATUMHBIA ammapar

Oounosornuu

OK 02.
Hcnonp3oBaTh
COBpPEMEHHbBIE
cpeacTaa MOMCKa,
aHaan3a

u HMHTEpIIpeTanuu
uHhopmanuu

u UHPOPMAITMOHHBIC
TEXHOJIOTHH TSt
BBITTOJIHEHHST  3a/1a4
npodecCHOHATBLHOMI

ACATCIIbPHOCTH

JInyHOCTHBIC pPE3yJbTaTbl  JOJI’KHBI

OTpaXaTb B qacCTu: IOCHHOCTH
HAay4YHOT'O IMO3HAHUA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO  COBPEMECHHOMY
YPOBHIO pasButus HAYKH 51
00II[eCTBEHHOHI MPaKTHKH,

OCHOBAaHHOTO Ha JHUaJore KyJbTyp,
CHOCOOCTBYIOILIIETO OCO3HAHHUIO CBOETO
MecCTa B MOJIMKYJIbTYPHOM MHUDE.

MeramnpeameTHble pe3yIbTaThl
JOJKHBI OTPaKaTh:

OBnanenue YHUBEPCATbHBIMU
Y9eOHBIMU M03HABATEIbHBIMA
NEUCTBUSIMU:

B) pabora ¢ uHpopmaIue:

- BIAJETh HABBIKAMH  IIOJyYCHUS
uH(pOpMaInu;

U3  HUCTOYHUKOB  pa3HbBIX  THUIIOB,
CaMOCTOSTEIIEHO OCYILIECTBIISATh
NOWCK, AaHalW3, CHCTEMaTU3alHI0
U UHTEpHIpeTanuio  uHPOpMAIHU
Pa3INYHBIX BUJIOB " bopm
Ipe/ICTaBICHNS;

- OLICHHUBATh JTOCTOBEPHOCTb,
JETUTUMHOCTh uH(pOpMAaIHH,

€C COOTBCTCTBUC IMPpaBOBbBIM nu

MOPaJIbHO-3TUYCCKUM HOPMaM;

ITP6 1. ChopMUpPOBaHHOCTh 3HAHUN O
MECTE U POJIM OHOJIOTUH
B CHUCTEME

HAay4HOT'O 3HAaHHA,

(GYHKITMOHATTLHOM IrPaMOTHOCTH
YeJIOBEeKa I PEIICHHS >KU3HEHHBIX
npobiieM.

I[TP6 7. CdopmMupoBaHHOCTH YMEHHS
MPUMEHATH TOJIYYCHHBIC 3HAHUS IS
00BACHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBICHUMU, ISl TPUHITHS
PAKTUYECKUX peleHuin B
MMOBCEIHEBHOM KM3HU

C LEIbI0 obOecIieyeHusT Oe30IIacHOCTH

CBOEr0  3JI0pOBbSI M 3JI0POBbS
OKpY’)KalOUIMX JIIOJeH, COOII0JeHUS
300pOBOrO  0o0pa3a  JKU3HU, HOPM
IPaMOTHOIO MIOBEICHHUS B
OKpYXarIllel  NPUPOAHOM  cpene;
IIOHUMAaHNE HE00X0IMMOCTH
UCIIOJIb30BAHUs JOCTUKEHUM
COBPEMEHHOMN Oouosorun 51

OMOTEXHOJOTHIA ISl pAIllHOHAILHOTO
PUPOAOTIOIH30BAHHS.

[TP6 10. ChopMHpOBAaHHOCTH yYMEHHUI
co37aBaTh COOCTBEHHBIC MMCHbMEHHBIE U
YCTHBIE  COOOILICHUS
Ouosjoruueckod  HHPOpMAIUU U3

Ha OCHOBC

HCCKOJIBKMX HWCTOYHHUKOB, TI'PaMOTHO

UCIIOJIB30BaTh IIOHATUWHBIA armapar

Oouosoruun
OK 04. DdbdextuBno | JluunoctHple pe3ynbratel  nopkHbl | [IP6 5. IlpuoOperenme  ombiTa
B3aWMOJICHICTBOBaTh | OTpakaTb B YacTU:  LEHHOCTH | IPHMEHEHUs  OCHOBHBIX  METOJIOB
U paboTarth HAYYHOTO  [O3HAHHS:  OCO3HAHHE | HAYYHOTO TO3HAHUS, MCIOJIb3yeMbIX B

B KOJJICKTHUBC
N KOMaHAC

OCHHOCTH Hay‘{HOﬁ ACATCIIbHOCTH,
T'OTOBHOCTb OCYHICCTBJIATDH

MNPOCKTHYIO HW  HUCCIICAOBATCILCKYHO

Ouoyioruu: HAONIOACHUS M OIHMCAHHUS
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUMN;

opraHu3anuun n MMPOBCACHUA




ACATCIBbHOCTE HWHIWBUAYAJIIBHO W B

rpymre.
MertanpenmeTHbie pe3yNIbTaThI
JIOJIKHBI OTPAXKATh:

OBnanenue YHUBEPCAIBbHBIMU

KOMMYHI/IKaTI/IBHI)IMI/I I[Gf/iCTBHS[MI/II
0) COBMECTHasl IeITEbHOCTb:

- MOHUMATh n HCIIOIL30BaTh
MPEUMYIIECTBA KOMaHHON

Y MHAUBHIyalIbHOM paboThI;

LeIu

- MNpUHHUMATDH COBMECTHOM

ACATCIIbHOCTH, OpraHnu30BLIBATH u

KOOPJAMHHUPOBATb JCUCTBUSA 10 €€

JIOCTHKEHHUIO: COCTaBJIATh  IUIaH
JICUCTBUNA, pacnpenesiaiTh pPoJd C
Y4€TOM MHEHHUH Y4aCTHHUKOB

00CY)KIaTh pe3yibTaThl COBMECTHOU
paboTHI.

OHOJIOTTYECKOr0 OKCIICPUMCHTA,

BBIJIBUOKCHUSL ~ TUIIOTE3,  BBIABICHUSA
3aBUCHMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJTyUYEHHBIX
pe3ynpTaTtoB U (pOpMyJIHpOBaHUS
BBIBOJIOB C HCIIOJB30BAHMEM HAYyYHBIX

MIOHATUM, TEOPUH U 3aKOHOB

OK 07.
ConelicTBOBATH
COXPAHECHHUIO
OKpYXKaroIIei
Cpelbl,
pecypcocOepekeHUIO
, IPUMEHSTH 3HAHUS
00 M3MEHEeHUHN
KJIUMaTa, IPUHIIMUIIBI
OepexITMBOTO
MIPOU3BOJICTBA,

3 PEeKTHBHO
JIEICTBOBATH

B UPE3BbIYANHBIX
CUTYaLUAX

JInyHOCTHBIE  pE3yJIbTAaThl  JTOJIKHBI
OTpakaTb B YaCTHU: 3KOJOTHYECKOTO
BOCTIUTAHUS:

- ¢(hOpMHPOBAHHOCTH JKOJOTUICCKOU
KYJIBTYPBHI,
COITMATEHO-YKOHOMMYECKHX
MPOIECCOB Ha COCTOSIHUE MPUPOTHOM
U COLMAJILHOH

ri100aJIbHOTO

IIOHUMAaHHue BIIMSAHUA

Cpellbl, OCO3HaHHE
Xapakrepa
HKOJIOTHYECKUX MPObIIeMm;

- IUJJAaHUPOBAaHUE M OCYIIECTBICHUE
JICUCTBUIA B OKpPYJ)KAIOWIEH Cpele Ha
OCHOBE 3HAaHMs LEJIeH YCTON4YMBOIO
pa3BUTHUS YEJIOBEUECTBA;

- QAKTUBHOE HEMNpUATHE JEHUCTBUH,
IPUHOCALIMX  BpPEN  OKpYyKarouleu
cperne;

- yMEHHE IIPOrHO3UPOBATH
HeOIaronpusTHhIC IKOJIOTHUYECKHE
MIOCJIEACTBUS IIpeAIPUHUMAEMBbIX
JIEHCTBHM, TPEAOTBPAILATh UX;

- pacuIMpeHue OombITa AESITEIbHOCTU

9KOJIOTHYECKOU HaIpaBJICHHOCTH.

MetanpeameTHbie pe3yNbTaThI
JOJIKHBI OTPAXKATh:
OBnaznenue YHUBEPCATHbHBIMU

KOMMYHHKATHBHBIMU I[efICTBHSIMI/IZ

I1P6 5.
IPUMEHEHUS

[TpuoOperenne  ombITa

OCHOBHBIX  METOIOB
HAYYHOTO TIO3HAHUS, HUCIOJIb3YEMbIX B
OouoJiorny: HAOJIIONECHUA Y OIUCAHUI

JKUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN;

opraHu3anunu n IMPOBEACHUA
OHOJIOTTYECKOr0 OKCIICPUMCHTA,
BBIABHKXCHUA THUIIOTEC3, BBISIBJICHHUA

3aBHCUMOCTH MEKIY HCCIEIyEMBIMU
BEJIMYMHAMU, OOBSICHEHHS TIOTYYEHHBIX
pe3yibTaToB ¥ (OPMYITHPOBAHHS
BBIBOJIOB C HCIIOJIb30BAHUEM HAay4YHBIX
MIOHATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CdopMUpOBAaHHOCTH YMCHHS
BBIJICIISATH

BHPYCOB,

CYIIECTBEHHBIC TPU3HAKH
KICTOK  IPOKapuoT |
9YKapHOT; OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OPTaHU3MOB, BHIIOB,
OMOreoICHO30B u 9KOCHCTEM;

OCOOCHHOCTH  TIPOIIECCOB  OOMEHa
BCIICCTB U IMPCBpAllICHHUA ODHCPrunl B
KJIeTKe, (DOTOCHHTE3a, IUIACTHYECKOTO
oOMeHa,

MeHo3a,

u HEPreTHYECKOTO
XEMOCHHTE3a, MHTO3a,

pa3BUTHS u
WH/IUBUY JIBHOTO

OIUTIOIOTBOPCHUS,
Pa3MHOKCHHS,
(oHTOTEHE3),

pasBUTUS  OpPraHHU3Ma




0) COBMECTHasl IeITEIbHOCTD:
- MMOHUMATE 51 HCIIOIL30BAaTh
MPEeUMyIIeCTBa KOMaHIHON

Y MHIUBHIyaJIbHON pa0oTHI;
COBMECTHOM

- MNPpUHHUMATDh neian

JIESITENIbHOCTH, OPraHU30BbIBaTH U
KOOPAWHUPOBATH JICHUCTBHS

IO €€ JOCTHXXCHHIO: COCTaBJIATH IIJIaH

JNIEUCTBUMA, paclpenessaTh PoOJU C
y4EeTOM MHEHUH Y4aCTHUKOB
0o0cyXIaTh pe3ylbTaThl COBMECTHOM
paboThI

O60pbOBI 3a CYIIIECTBOBAaHHUE,
€CTECTBEHHOTO orbopa,
BU1000pa30BaHus,

IpUCTIOCOOJICHHOCTH  OpPTaHHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHEHTOB 9KOCHCTEM,
AQHTPOIIOTEHHBIX W3MEHEHHUI B
IKOCHCTEMAX cBOCH MECTHOCTH,

KPYTOBOPOTa BEIIECTB M IPEBpAILCHHAE
sHepruu B 6uocdepe.

I[1P6 7. CdopMHPOBAHHOCTh YMEHHUS
OPUMEHATh TIOJTY4YCHHBIE 3HAHUS JUIS
O0BSICHEHUS OMOJIOTUYECKUX

mponecccoB u ﬂBﬂeHHﬁ, AJId TIPUHATHA

MIPAKTUYECKUX pemeHui B
IIOBCEIHEBHON JKU3HH C  [EIbIO
oOecrieueHus O€30IIaCHOCTH  CBOETO

3I0POBBSI M 3JIOPOBBSI  OKPYIKAIOIIHUX
Jr07iel, coOMI0IeHUs 3I0pOBOTO 00pasa
YKU3HU, HOPM TPaMOTHOTO TIOBEJICHUS B

OKpYXarIllel  NPUPOAHOM  Cpene;
IMOHUMAaHHE HEOOXOIMMOCTH
HCIIOJIb30BaHHUS JTOCTHKEHUH
COBPEMEHHOMN Oouosorun 51

OMOTEXHOJIOTUH I pallMOHAIBLHOTO
MPUPOIOTIOTH30BAHHMS
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2. CTPYKTYPA U COJIEP2KAHUE YUEBHOW JUCHUILIAHBI

OVYIIL.10 BUOJIOI'UA

2.1. OOBeM IUCHIMIUIMHBI U BUABI y4eOHOM pabOThI

Bua yueOHo# padoThl

O0BbeM yacoB

MakcumanpHasi yueOHast Harpy3ka (Bcero) 72
O06s13aTenbHas ayIMuTOpHAst ydeOHasi Harpy3ka (BCero) 12
B TOM YHUCJIE:
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHo) -
MIPaKTUYECKHE 3aHATUS (eciu npedyCMompeHo) 6
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeno) -
KypcoBasi paboTa (IIpOeKT) (eciu npedycmompero) -
CamocrositenbHas pabora o0ydaronierocst (Bcero) 60
[IpomexxyTounast arrectanus B popme 3auer ¢
OILIEHKOU
2.2. 'TemaTW4yecKui IUIaH U COAEPKAHUE AUCIUILIMHBI
Conep:xxanue yueOHOro marepuaJa,
JabopaTopHbie padoThl U NPAKTHYECKHUE Yposenn
HaumenoBanue
3aHSATHA, CAMOCTOSITeJIbHAs padoTa O0bem yacoB 0CBOEHMSI
pa3iesioB U TeM
o0yyarommuxcsi, Kypcopasi padora (IpoeKT)
(ecJm MpeayCMOTPEHO)
1 2 4
Pa3nen 1. Buonorus kak Hayka. JKuBble cucTeMbl M MX OPraHU3anus
Tema 1.1. Copepsxanue y4eOHOr0o MaTepurasa 1,2
buonorus buonorus — Hayka o xwuBoil mpupone. Casi3u
B CUCTEME HayK. | OMoIOruu ¢ OOIIECTBEHHBIMHU, TEXHUYECKUMU U
Obmas JIPYTHMH €CTECTBEHHBIMU HayKaMH,
XapakTEpUCTHKA | puimocoduel, penuruei, 3TUKOM, CTETUKON U
KU3HU npaBoM. Pomp Owonornu B (GOpMHPOBAHUU
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. Cuctema
OMOJIOrMYECKUX HayK.
MeTto b1 MO3HAHUS JKUBOM MIPUPOJIBI
(mabmroieHue, HKCIIEPUMEHT, OITHCaHHE,
U3MepeHue, KiacCHU(UKaIus, MOAECTUPOBaHUE,
CTaTUCTHUYECKast 00paboTKa TaHHBIX).
XKusbie cucrtembl (OHMOCHUCTEMBI) Kak MpeaIMeT
nu3yueHus Owuosioruu. OTIMYKE KUBBIX CHUCTEM
OT Heopranumdeckoud mpuponabl. CBoiicTBa
OorocucTeM U UX pazHooOpasue.
YpoBHU OpraHu3aIuu ouocuctem:
MOJIEKYJIIPHO-T€HETUYECKHU, KJIETOYHBIH,
OpTraHU3MEHHBIH, MOMYJISIIIUOHHO-BUA0BOI,
OKOCUCTeMHBIH (0MO - T'COLICHOTHYECKHUIA),
onocdepHbpIi
Paznen 2. XumMu4yeCKHil COCTaB U CTPOEHHE KJIETKH
Tema 2.1. ‘ Coneprkanue yueOHOro MaTepuasa ‘ 1,2
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XUMUYeCKUM
COCTaB KJIETKH.
Bona
Y MUHEpaJIbHbIC
BEIIECTBA

XUMUYECKUA COCTaB KIIETKH. XHUMHYECKHC
3JICMCHTHI: MaKpOB.HeMeHTBI, MI/IKpOBJICMCHTI:I.
Boma u wMunepanbHbie BeniectBa. DyHKIUU
BOAbBI H MI/IHepa.HBHI:IX BCIICCTB B KIICTKC.
[TognepxaHue ocCMOTHYECKOTO OajaHca

ITpakTH4yecKoe 3aHATHE

Ne 1 «buonorndeckas poiab MHUHEpPATbHBIX
BEIIECTB B O00ECMEUYECHUH IKUIHEIEATEILHOCTH
OpIraHU3MOB, NPOSIBICHUS nucOanaHca
MUHEPAJIBHBIX 3JIEMEHTOBY

1,2

Tema 2.2.
brnonornuecku
BayKHEIC
XUMHYECKHE
COCIUHEHHUS

Coneprkanue yueOHOro MaTepuasa

benku. CocraB u  cTpoeHHME  OCIKOB.
AMUHOKHUCIOTBI ~ —  MOHOMEpbl  OEJKOB.
HezameHnMble M 3aMEHMMblE aMHUHOKHCIIOTBHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHHU CTPYKTYpPBI
0enKoBOM MoJiekynbl (TepBUYHAs, BTOPUYHAS,
TpeTUYHass W  4YETBEPTUYHAs  CTPYKTYpa).
XuMuyeckue cBoicTBa OenkoB. buonmornyeckue
bynkiuu 6enkoB. DepMeHTH — OMOJIOTHYECKHE
karanu3aTopel. CTpoeHue (epmeHTa: aKTUBHBIN
LEHTP, cyOcTpaTHas cnenuuUIHOCTb.
Kodepmentsr. Buramunsl. Otimmuns pepMeHTOB
OT HEOPraHMYECKUX KaTaln3aTOpPOB.

VYrieBoasl: MOHOCaxapubl (TIH0K03a, pudbo3a u
ne30kcupr0o3a), JYicCaxapu/Ibl (caxaposa,
JIAKTO3a) U MoJMcaxapuasl (Kpaxmall, TJIUKOTEH,
LEJLTI0I03A). buonoruueckue byHKIUU
YIJIEBO/IOB. Jlunu e TPUTITUTICPUIBI,
dochomunuapl, crepounsl.  ['uapoduibHO-
ruapodoOHbIE CBOMCTBA. buonornueckue
¢yHkuun sunuaoB. CpaBHEHHE  YIJIEBOJIOB,
OENKOB M JIMIHUAOB KaK HMCTOYHUKOB SHEPTUU.
HykneunnoBeie xucnmotel: JHK u  PHK.
Hyxneotuapl —  MOHOMEpBHl  HYKJIEHHOBBIX
kucnot. Ctpoenue u ¢pynkuun JJHK. Ctpoenue
u pynkuuu PHK. AT®: ctpoenune u QpyHKINH.

1,2

HpaKaneCKne 3aHATHUA

JlaGopaTopHble 3aHATHS (Ha BBIOOpP
MIPETNo1aBaTeIs )

Ne 1 «Omnpenenenne Butamuna C B ImpoayKTax
IUTAHUS

wim  «OnpeneneHne HaJIUMYus KpaxMaia B
IPOAYKTaX MUTaHUS»

wi  «'mapodunbHO-TUAPOPOOHBIE  CBOWCTBA
12010791 (0):39

i «/M3ydeHne KaTaJIUTHUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TmTpUMEpe aMmiIa3bl  WIH
KaTaJia3bl)»

1,2

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHAbHAS

Conepxanue yueOHOro MaTeprasia

[Mutonoruss — Hayka o kierke. Kietounas
TEOpUs — TMPUMEP B3AUMOACHUCTBUS HUJICH U

1,2
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OpraHu3aIxs
KJIETOK

¢bakToB B HAyyHOM TMO3HaHUHM. MeTo/bl
W3Y4EHHUS KIIETKH.

Knetka kak nenoctHas xuBas cuctema. Oouue
MpPU3HAKK  KIETOK: 3aMKHyTas  Hapy>KHas
MemOpana, monekynsl JIHK kak renermueckuit
amrmapar, cucTeMa CUHTe3a Oelka.

Turbr KJIETOK: JyKapuOTHYECKas 51
npokapuoTudeckas. (OCOOCHHOCTH  CTPOEHUS
MPOKAPUOTUYECKON KJeTKU. KieroyHas creHka
Oakrepuii. CTpoeHHe 3YKapHOTHYECKON KIICTKH.
OCHOBHBIE OTJINYUA PACTUTEIBHOU, KUBOTHOU U
rpuOHOIl KieTku. IloBEpXHOCTHBIE CTPYKTYpPBI
KJIETOK— KJIETOYHAsl CTEHKAa, INIMKOKAJIUKC, WX
¢ynkuuu. Ilnmazmatuueckass MemOpaHa, ee
CBOMCTBA U (PYHKITUH.

uTomna3ma " ee OpPraHOWJBI.
OnnomemOpannHble opraHouabl kietku: OIIC,
arnmnapar INonbxw, JIU30COMBI.
[TomyaBTOHOMHBIE OpraHOM/IbI KJIETKHU:
MUTOXOHJIpUM, IutacTuasl. IIpoucxoxinenue
MHUTOXOHJAPUH W T[UIACTHA. Buabl mimacTum.
HememOpaHHbIe OpraHOUABI KIETKH: PHOOCOMBI,
KJIIETOYHBIA  LIEHTpP, UEHTPHUOJH, PECHUYKH,
KryTukd. @DyHKIMM  OpPraHOMAOB  KIIETKH.
Bxitouenusi.

SAnpo — perynsaTopHslii HeHTp KieTku. CTpoeHue
anpa:  sAepHas — 000J0YKa,  KapuoILia3Ma,
XpPOMATHH, SAPBIIKO. XPOMOCOMBI. TpaHcnopr
BEILIECTB B KJIETKE

IIpakTHyeckne 3aHATHSA

JlaGopaTopHnbie 3aHATHUS (Ha BBIOOD
MIpenoiaBaTesis)

No 2 «Ctpoenue kieTku (pacTeHus, KUBOTHBIC,
rpuObl) M KJIETOYHBIE BKIIOYEHHUS (Kpaxmal,
KapOTUHOMIBI, XJIOPOILIACTHI, XPOMOTLIIACTHI)»
unn «M3ydeHne CTpOeHUs KIETOK pPacTCHUH,
KUBOTHBIX U OaKTepHil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpernapaTax U X OMHCAHUE)»
nmn «lIpoHuiaeMmocts MeMOpaHbI (TUTa3MOJIH3,
JICTIIIa3MOJIH3)»

1,2

Pasznea 3. ’Kusuen

CHATCJIBbHOCTD KJICTKHU

Tema 3.1.
OOMeH BelecTB
Y TIpeBpaIICHHE

SHEPrUU

B KIIETKE

Copeprxanne y4eOHOr0 MaTepuana

O0MeH BEILIECTB, 1503051 METa00JIN3M.
Accummnsiiust  (TUTacTHYecKuid  oOMeH) |
JUCCUMIIIALINSA (PHEpreTudecKuii oOMeH) — JBe
CTOPOHBI €IMHOTO TIporiecca MeTabonm3ma. Poib
3aKOHOB COXPAaHCHWsS BEIIECTBA M JHEPIrUU B
MMOHMMaHUM  MeTaboiau3ma. Tumel oOMeHa
BCIICCTB: aBTOTPOPHBIH ¥ TreTepoTPOPHBIN.
Poime ¢epmeHTOB B OOMEHE BEIIECTB U
NpeBpalleHHH SHEPrHH B KieTke. DoTrocuHTE3.
CBeroBass u TeMmHOBas (a3bl (HOTOCUHTE3A.

1,2
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Peakiun dboTocuHTE3A. D¢ hHeKTUBHOCTH
dorocunTe3a. 3HadeHwe (oTocuHTE’a IS
KU3HU Ha 3emuie. BnusHue yciaoBui cpenbl Ha
dboToCcMHTE3 © CHOCOOBI TOBBIMICHUS  €TO
MNPOAYKTUBHOCTH Y KYJbTYPHBIX pPacTEHUH.
XeMocuHTe3. XEeMOCHUHTE3UPYIOLIHe OaKTEepHH.
3Ha4YeHUE XEMOCUHTE3a IS )KU3HU Ha 3eMIIe.
OHepreTuyeckuii oOMeH B KieTke. Pacmierienne
BELIECTB, BbIJACIEHUE M  aKKyMyJUpOBaHUE
SHEPrUM B KIETKE. OTambl SHEPreTHUYECKOTO
obmena. I'nmukonu3. BpokeHue W €ro BHJIBL
Kucnoponnoe okwucieHve, WIA KJIETOYHOE
neixanue. OkucnurenbHoe (ochoprmpoBaHue.
O} PeKTUBHOCTH SHEPreTUIECKOr0 0OMEHA

IIpakTHYeckue 3aHATHA

Tema 3.2.
Buocuures Oenka

Copeprxanne y4eOHOro MaTepuaa

Peakuun matpuyHOoro cunresa. I'eHeTmueckas
uHpopmanus u JJHK. Peanuzanms reaetnaeckoit
uHpOpMaLUK B KiIeTKe. [ 'eHeTuuecKuit Ko U ero
cBOMcTBA. TpaHCKpUNIUSA — MaTPUYHBIA CHHTE3
PHK. Tpaucnsuus — OuocunTte3 Oenka. DTarbl
Tpancisauuu. KonnpoBanue amuHokucior. Pois
pubocom B OMocuHTe3e Oenka

1,2

IIpakTH4yeckoe 3aHsATHE

No 2 «Pemenue 3agau Ha omnpeneieHue
MIOCJIEI0BATEIbHOCTH HYKJIEOTHIOBY

1,2

Tema 3.3.
Bupycol

Conep:kanne yaeOHOT0 MaTepuaa

Heknetounsie ¢GoOpMbl KU3HU — BHPYCHI.
Hctopus  otkpeiTuss  BupycoB (. WM.
NBanoBckuii). OcCOOEHHOCTH  CTPOSHUS U
JKU3HEHHOTO IMKIa BUPYCOB. bakrtepuodaru.
bone3Hnn pacteHuii, JKMBOTHBIX M YEJIOBEKa,
BBI3bIBACMbIC BHUPYCaMHU. Bupyc
UMMyHOACPUIIUTA  YEIOBEKa (BUY) —
BO30yAUTEND CIIN Aa. [Tpodunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00J1eBaHUil

1,2

ITIpakTH4yecKue 3aHATHS

Paznen 4. Pa3dMHOKeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

Tema 4.1.
Ku3ueHHBIN
UK KJIETKU

Coneprkanue yueOHOro MaTepuasa

Kinertouneri 1wuKn, WM JKA3HEHHBIM  ITHUKIT
knetku. Muatepdasza wu  mwurto3. Ilporeccsl,
nporekaromme B HHTepdasze. Permkanus —
peakuus matpuuHoro cunresa JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HabOp — KapUOTHIL.
JAIUIONIHBIA W TaluvIOMAHBIA  XPOMOCOMHBIE
Habopbl. XpoMartusl. LluTomornyeckre OCHOBBI
Pa3MHOKEHUS W WHIUBUIYAJIbHOTO pa3BUTHUS
opranu3moB. Jlenenue kieTku — Muto3. Ctaguu
Muto3a. [Iponeccel, npoucxoasdiue Ha pa3HbIX
CTaIusIX  MHTO3a. DBHOJOTMYECKHMI  CMEBICI
muTo3a. IIporpamMmmupyemas ruGenb KIETKH -

1,2
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aIrioITo3

HpaKanecmle 3aHATHUHA

Tema 4.2.
Dopmbl
Pa3MHOKEHUS
OpraHU3MOB

Conep:kanne yaeOHOT0 MaTepuaa

®opMbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U
nmosioBoe. Buasl  0ecrmosoro  pa3MHOXKCHHS:
JIeJIEHUe HaJBO€ W T[OYKOBAHME OJHO H
MHOT'OKJIETOYHBIX, criopoo0Opa3oBaHue,
BEre€TaTUBHOE pa3MHOXeHHE. VIcKyccTBEHHOE
KJIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUCHHUE IS
CEJICKIIMH.

[lonoBoe pa3MHOXKEHUE, €ro OTIUYHUS  OT
6ecnosoro. Meiio3. Ctaguu meiio3a. [Iporeccsr,
IIPOUCXOAAIIME Ha cTaausax Mmeiosa. Ilosenenue
XpOMOCOM B Meio3e. Kpoccunrosep.
buosiornyeckuii CMBICT W 3HAYCHHE MENO03a.
["amerorenes — mpotiecc 00pa3oBaHUs MOJOBBIX
KJIETOK y KUBOTHBIX. [lonoBble  Kene3bl:
ceMeHHUKH U suuHukd. OOpa3oBaHue U
pa3BUTHE  MOJOBBIX  KIETOK  —  TraMer
(cmepmaro3ou/, SIUIEKIIeTKa) — CIIEpMaTOTreHe3 1
oorere3. OCOOEHHOCTH CTPOEHUS SUIEKIETOK U
CIIEpPMAaTO30M/10B. OnnooTBOpEHHE.
[TapTenorenes

1,2

IIpakTH4yeckue 3aHATHSA

Tema 4.3.
NunuBunyansHoe
pa3BHUTHE
OpraHu3MOB

Copeprxanne y4eOHOr0 MaTepuana

WunuBuayanbHOe  pa3BUTHE (oHTOrEHEe3).
OMOpuoHanbHOE  pa3BuUTHE  (IMOpHOTEHE3).
OTtarnsl SMOPHOHAIBHOTO pa3BUTHS y
TTO3BOHOYHBIX KUBOTHBIX: npobienue,
racTpyJssnus, OpraHOTeHE3.
[TocTamOproHansHOE pa3BUTHE. Turer
NOCTAMOPHOHANIBHOTO ~ Pa3BUTHA:  TNPSIMOE,
HenpsiMoe (JInuMHO4YHOE). BiusiHue cpeasl Ha
pa3BUTHE OPraHU3MOB; (aKTOPbI, CHOCOOHBIE
BBI3BIBATh BPOXKJCHHBIE yponacTBa. Poct u
pa3BuTHe pacTeHHi. OHTOTreHe3 IBETKOBOTO
pacTeHus: JBOWHOE OILUIOJIOTBOPEHHUE, CTPOCHUE
CEeMEHH, CTAJMU PA3BUTHUS

1,2

IIpakTnyeckune 3aHATHA

Ne 3 «HdpexnnoHHbIe 3200JICBaHUS U SITHIEMUU
B UCTOPUU YEJIOBEUECTBAY.

No 4 «Bakmunanusa Kak — npoduiiakTHKa
MH(GEKIMOHHBIX 3a00JIeBaHUI

1,2

Pa3nen 5. HacieacTBeHHOCTh 1 M3MEHUYMBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
Hacle0BaHus

Conep:kanne yaeOHOT0 MaTepuasa

[IpenmeT u 3agaun TeHETUKHU. POIb HUTONOTHH U
3M6pI/IOHOFI/II/I B CTAHOBJICHHHU TI'CHCTUKU. BK.Ha,Z[
POCCHICKHX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE
TCHCTUKU. MeTOI[I:I T'CHCTUKU

1,2
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(TUOPUAOTOTUUECKHH, [IUTOT€HETHYECKHI,

MOJIEKYJISIPHO-T€HETUUECKUIN ). OcHoOBHbIE
TeHETUYECKUE MTOHSITHSL. ['enetnyeckas
CHUMBOJIUKA, UCIIOJIb3yeMast B cxemax
CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HACIEAOBaHUS MPHU3HAKOB,
yctanoBieHHbIe I'. Menaenem. MoHorubpumanoe
CKpelMBaHue. 3aKOH eIuHOo00pas3us ruOpumIoB
MIEPBOTO MOKOJICHUs. [IpaBriio TOMUHHPOBAHUS.
3aKkOoH paciierUieHHsl TPU3HAKOB. [ umoresa
qyucTOTHl  ramer. [lojHoe HM HEMOJIHOE
JoMHHHpOBaHuE. JUruOpumHOEe CKpelnBaHUE.
3aKOH HE3aBHCHMOTI'O HACIICOBAHUS MPH3HAKOB.
[{uToreHeTHYECKHE  OCHOBBI  TUTHOPHIHOTO
CKpeIIMBaHKs. AHAIM3HUPYIOIIEe CKPEIIUBAHUE.
Hcnonb3oBanue AHATM3UPYIOIIETO
CKpEIIMBaHHUS JUIS  ONPEICIICHUS TEeHOTHIA
ocobu

IIpakTH4yeckoe 3aHsATHE

Ne 5 Pemenune 3agadu  Ha  ONpEIEICHUE
BEPOATHOCTH BO3HHUKHOBEHHUS HACIIECTBEHHBIX
IMPU3HAKOB IIPpHU MOHO-, OU-, HOJ'II/IFI/I6pI/II[HOM u
AHANMM3UPYIONIEM CKPEIIMBAaHUU, COCTaBIICHUE
FCHOTHUIIMYCCKHX CXEM CKPCIIMBAHUA

1,2

Tema 5.2.
CuemieHHoe
HaclaeI0BaHue
IPU3HAKOB

Coneprkanue yueOHOro MaTepuasa

CuersieHHOE HacjeIoBaHWE TMpU3HAKoB. Pabora
T. Moprana mo CIEMJIEHHOMY HacleJOBaHHUIO
reHoB. Hapymenume cuemsieHuss TeHOB B
pe3ynbTaTe  KpOCCHHTOBepa.  XpOMOCOMHas
TEOpHsl  HACIEICTBEHHOCTH. | eHeTHueckue
KapThl.

['enetnika mona. XpPOMOCOMHOE OIIpe/IeICHUE
nona. AyTOCOMBI W TIOJOBBIE XPOMOCOMBI.
['omMoramMeTHbIe ¥ TETEPOTaMETHBIE OPTraHU3MBI.
HacnenoBanne NpU3HAKOB, CLEMJICHHBIX C
10JIOM

1,2

HpaKTI/I‘{eCKOC 3aHATHE

Noe 6 Pemenue 3agadu  Ha  ONpEIETCHUE
BepO}ITHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MPU3HAKOB TPU CIEIVICHHOM HacCJe0BaHUH,
COCTABJICHUC TCHOTUIINYCCKHUX CXEM
CKpCIIUBAHMS

1,2

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHUYUBOCTHU

Conep:kanne yaeOHOT0 MaTepuasa

HN3MeHYHNBOCT®. Bunawr H3MCHYHUBOCTH:
HCHACJICACTBCHHAS M HacleIcTBeHHas. Poub
cpeabl B HEHACJEACTBEHHOM W3MEHYMBOCTH.
XapaKkTepUCTHKA MOJIU(PUKAITTOHHON
N3MEHYUBOCTH. BapuanuonHbli pan u
BapualMoHHas  KpuBas. Hopma  peakiuu
npu3Haka. KoJWyecTBEHHbIE U Kaye€CTBEHHBIC
NpU3HAKM U UX HopMma peakuuu. CBoiicTBa

1,2
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MOIU(PUKAITMOHHON U3MEHUYHUBOCTH.
HacnencrBennas, W FeHOTUIIHYECKas
M3MEeHYUBOCTh. KoMOWHAaTUBHAS M3MEHYHUBOCTD.
Meiio3 © NOJOBOKM MpPOLIECC —  OCHOBA
KOMOWHATUBHOM HM3MEHUYMBOCTH. MyTalrmoHHas
U3MEeHYUBOCTh.  Knaccuukamuss — MyTaruii:
Te€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. HacTtoTa u
OpUYMHBL  MyTanuil. MyTareHHble (akKTOpHI.
3aKkoH TOMOJIOTHYECKHUX psAIOB B
HAaCJIEACTBEHHOMN U3MEHYHBOCTH
H. 1. BaBuiioa

IIpakTHyeckoe 3aHsiTHE

No 7 Pemenue 3agau Ha oOmOpeneseHUE
BEPOATHOCTH BO3HUKHOBEHHUS HACJEACTBEHHBIX
MIPU3HAKOB npu pa3IUYHBIX THITAX
B3aNMOJICHCTBHS T'CHOB, COCTaBJICHHUE
T€HOTUIMYECKUX CXEM CKpPEILIMBAHMS

1,2

Tema 5.4.
I'eneTuka
YeJI0BEKa

Copeprxkanne y4eOHOro MaTepurana

I'enetnka 4yenoBeka. Kapuotunm uyenoBexa.
OCHOBHBIE ~ METOAbI TCHETHUKH  YEJIOBEKa:
reHeaJoTuYeCKUi, OIM3HELOBBIH,
[IUTOrCHETUYCCKUI, OHMOXMMUYECKUIA,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOE
omnpeneneHne TCHOTHIIA: TTOJTHOTCHOMHOE
CEKBEHUPOBaHUE, T'E€HOTUIUPOBAHHE, B TOM
qUCIIe c TMOMOIIIBIO I1I{P-ananu3a.
HacnencrBennele  3a0oJieBaHUS YyelIoBeKa:
reHHbIC 0O0JIe3HH, OOJIC3HM C HACICACTBEHHOMN
MIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
Ooone3snu. ComaTHueckMe U  TI'EHEpaTUBHBIC
myTtauuu. CTBoJIOBbIE  KieTKU. [IpuHUUIBI
3M0poBOro  oOpa3a  JKU3HU, JUATHOCTHKH,
npoQUIaKTUKA W JICYCHHS] TCHETHUYECKUX
OoJIe3HEH. Menuko-reHeTHIeCKoe
KOHCYJIbTUPOBAHHE. 3HAYEHHE MEIUIMHCKON
TCHETUKU B TPEAOTBpPALICHUUW U  JICYCHUU
TCHETHYECKUX 3a00J1eBaHUI YCIOBEKA

1,2

IIpakTnyeckoe 3ansATHE

Ne 8 «CocraBneHne M aHanu3 pOJOCIOBHBIX
YeJIOBEKa»

1,2

Pa3gen 6. DBoronnoHHast O0MOJIOTUSA

Tema 6.1.
DBONIOIMOHHAS
Teopus
U €€ MECTO
B Onosioruu

Conepxanue yueOHOro MaTeprasia

[Ipennocbuiku BO3HMKHOBEHUS 3BOJIIOLIMOHHON
TEOpUH. DBOJIIOIMOHHAS TEOpHUs U €€ MECTO B
Oouonoruu. BiusiHue 3BOMIOLMOHHONW TEOpPUM Ha
pazButMe  OuolorMM W JAPYTHX  Hayk.

CBuaerenbcTBa SBOJIIOIHH.
ITaneoHTOIOrHYECKHUE: MOCJIENOBATENLHOCTh
IIOSIBJICHUA BHUIOB B H’c’lJ'[GOHTOJ'IOFH‘-IGCKOfI
JIETOIIHCH, MePEXO/IHbIE bopMBI.

buoreorpaguyeckue: CXOACTBO U pa3iuyue

1,2
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dbayn wu ¢JIOop MaTepUKOB U  OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOJICTBA U Pa3IHYUSL
SMOpPUOHOB  pa3HBIX BHUAOB  IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHaAJIOTUYHBIE, pyJIMMEHTapHbIe OpraHsl,
aTaBU3MBEI. MonekynsipHO-OHOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB HAcCJIEICTBEHHOCTH U
OCHOBHBIX METa0ONMUYECKUX TyTeld Yy Bcex
KHUBBIX OPTaHU3MOB.

OBOJIIOLMOHHAA Teopus 4. JapBuHa.
[Ipennochiiku  BO3HUKHOBEHHS]  JapBHHHU3MA.
JBHoKyIMe CUIIBI 3BOJIOLMHU BUAOB N0 [lapBuHY
(M30BITOYHOE pPa3MHOXKEHHE npu
OTPAaHUYEHHOCTH PECYpCOB, HEOIpeaeTaEHHas
W3MEHYHMBOCTh, OOprOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBII 0TOOD)

IIpakTH4Yeckoe 3aHATHE

Tema 6.2.
MuxkposBomronus

Conepkanue yueOHOro MaTepuasa

Cunretnueckast teopust 3poitoruu (CTI) u eé
OCHOBHBIE  TOJIOKEHHS.  MUKpPO3IBOIIOIHSL.
[Tonmynsmus Kak eIUHULIA BUIA U SBOJIOIUU.
JBuxymme cuibl ((hakTOpbI)IBOTIOLKN BUIOB B
MIPUPOJE. MyTanmuoHHbIH rporecc u
KOMOHMHATHUBHAS W3MEHYUBOCTD.
[TommynsmuoHHBIE BOJMHBI W Jpeid TEHOB.
Wzomsiiust m murpanusi. EcrectBeHHbI 0T60p —
HaANpaBISIOMUN  (hakTop dBONIOIUH. DOpMBI
€CTeCTBEHHOTo oTbOopa. IlpucmocobieHHOCTh
OpPraHu3MOB  KakK  pe3yJIbTaT  3BOJIIOLHUH.
[Ipumepsl TpUCTIOCOONIEHUH Yy  OpraHU3MOB.
Apomopdo3sl  u uamoamantauuu. Bumg u
BU000pazoBanue. Kpurepun Buma. OCHOBHBIE
dbopMBI  BHII000pa3oBaHUs: Teorpaduyeckoe,
HKOJIOTUYECKOE

1,2

IIpakTnyeckoe 3aHsATHE

Tema 6.3.
MaxkpoaBosrouust

Conepxanue yueOHOro MaTeprasia

MakposBosronus. DopMbI SBOJIOLUU:
¢dueTnueckasi, JUBEPreHTHasl, KOHBEPIeHTHas,
napajuienbHas. HeoOpatumMocTs 3BOMIONNN

1,2

HpaKTI/I‘{eCKOC 3aHATHE

Ne 9 «CpaBHeHnune BUIOB 110 MOP(HOIOTHIECKOMY
KPHUTEPUIO»

W «Omnucanue MIPUCTIOCOOJIEHHOCTH
OpraHu3Ma M €€ OTHOCHTEIIFHOTO XapakTepa»
(Ha BBIOOp MperoaaBaTeis)

1,2

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie

Tema 7.1.
3apoxaeHue
U pa3BUTHE

Conepxanue yueOHOro MaTeprasia

JloHaydHBIE TPEICTaBICHUS O 3apOKICHUU
xu3HU. HayuHble ruUnore3sl BO3HUKHOBEHHS

1,2
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KHU3HHU

KU3HU Ha 3emuie: aOuoreHe3 M MaHCIEPMUS.
XuMudeckasi dBONIONHS. AOHOTCHHBIN CHUHTE3
OpPraHWYEeCKHX BEIIECTB W3 HEOPTraHWYECKHX.
DKCIEePUMEHTAIBHOE MOATBEPKICHUE
XUMHYECKOW 3Boitound. HauanpHbple 53Tansl
Oouonoruueckoit HBomonuu. [mmoreza PHK-
Mupa. @opmMupoBaHUE MEMOPAHHBIX CTPYKTYp U
BO3HHKHOBEHHUE MPOTOKIETKHU. [lepBbie KIeTKH U
ux 3Boaonus. PopMHUPOBAHHE OCHOBHBIX TPy
JKUBBIX OPraHU3MOB.

PazBuTue *u3Hu Ha 3emiie 10 3paM U MEPUOJIaM.
Karapxeii. Apxeiickas U NpPOTEPO30UCKast IPBHI.
[Taneozoiickas apa " eé TIEPUOIBI:
KEeMOpUICKUI, OpAOBUKCKUH, CHIYPHICKUH,
JICBOHCKHM, KaMEHHOYTOJbHBIA,  TEPMCKHUM.
Me3so3o0iickast opa U €€ INEepUOABL: TPUACOBBIMN,
IOpckuid, MenoBou. KaitHo3oMckas 3pa u €€
MIEPUOMBI: I1aJI€OTr €HOBBIMH, HEOTI'€HOBBIM,
AHTPONOT€HOBBII.

IIpakTH4yeckoe 3aHsATHE

Tema 7.2.
Cucrema
OpraHUYEeCKOIo
MHpA.
[Ipoucxoxnenue
YyeJIOBEKa —
AHTPONOTECHE3

Conepkanue yueOHOro MaTepuasa

CuctemMa OpraHMYECKOTO MHpPa KakK OTpaKeHHUE
HBOJIOLUH. OcHOBHBIE cCHUCTEMaTHYECKHUe
IPYIITEI OPTaHU3MOB. XapaKTEPUCTHKA KIMMaTa
U Te0JIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
OBOJIIOIMH PACTHTEIBHOTO M >KUBOTHOTO MHpA.
Apomopdo3bl Yy pacTeHMH U KMBOTHBIX.
[TosiBneHwne, paciBeT ¥ BBIMHpAHHE TPYIIT
KHUBBIX OPIaHU3MOB.

OBOIIOIUS YelloBeKa. AHTPOIOJIOTUS KaK HayKa.
Pa3zButue mnpencTaBieHH O HPOMCXOXKACHUU
YenoBeKa. MeToJbl HM3Y4YCHHs aHTPOIOTeHEe3a.
CxoncTBa M pa3Iuyusl 4YelOBEKa U JKUBOTHBIX.
Cucrematudeckoe  TOJIOKEHHE  YeNIOBEKa.
JBuxymme cuibl ((hakTopbl) aHTPOIMOreHe3a.
Hacnencreennas U3MEHYHUBOCTH u
€CTeCTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3
JKU3HH, M3TOTOBJICHUE opyaui TpyZza,
MBILLIEHHE, PeUb

1,2

ITpakTH4yecKoe 3aHATHE

Tema 7.3.
OcHOBHBIE
cTagun
9BOJIIOIUN
yeJIoBeEKa

Coneprkanue yueOHOro MaTepuasa

OcHOBHBIE CTaIMM U BETBH JBOJIIOLIMY YEJIOBEKA:
aBcTpayionuTekyu, YemnoBek ymenbid, Yenosek
npsAMoxonsamui, YenoBek HeaHIEPTaIbCKUU,
YenoBeKk  pa3yMHBI  COBPEMEHHOIO  THIIA.
Haxonkm  mCKomaembIX  OCTaHKOB,  BpEMs
CYILIIECTBOBaHMs, 00JacTb pPacHpOCTpaHEHus,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpY IUS.
Yenoeueckue pacsl. OCHOBHBIE OOJIBIINE PaChI:

eBPOTICOUTHAS (eBpasmiickas), HeTpo-
aBCTpaJIONTHAS (9xBaTOpHANIbHASA),
MOHTOJIOWTHASI (a3uarcko-aMepuKaHCKas).

1,2
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YepTbl TPUCTIOCOOTICHHOCTH TPEICTaBUTENCH
YCJIOBCYCCKUX paC K YCJIOBUAM CYIICCTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpuruka pacuzma

ITpakTH4yecKoe 3aHATHE

Ne 10 «Bpemst u myTH pacceneHus 4esnoBeKa I1o
IUTAHETE)

win «I[IpucrnocobieHHOCTh YenoBeka K pa3HbIM
yCIOBUSIM cpenbl. BnusHue reorpaduueckoi
cpensl Ha  Mopdonoruo M (U3NOJIOTHIO
YesoBeKay (Ha BBIOOP MPEToaaBaTeis)

1,2

Pazgea 8. Opranu3mbl M OKpy:KaIIas cpeaa

Tema 8.1.
OKOIOTHSI
Kak Hayka. Cpenbl
JKH3HH.
DKOIOTHYECKHUE
(bakTopsl

Coneprxanne y4eOHOr0 MaTepurana

OKoJOorusl Kak HayKa. 3aJadud U pas3aeibl
SKOJIOTHH. Mertonbl
UCCIeA0BaHUM. DKOJIOTHYECKOE MHUPOBO33PEHUE

9KOJIOTHYCCKHX

COBpeMEHHOro uesnoBeka. Cpenbl oOHTaHUSA
OpraHM3MOB:  BOJHAs, HAa3€MHO-BO3YILIHAf,
MIOYBEHHA, BHYTpUOpPraHU3MEHHasl.
Okonornyeckne  (akropel.  Kiaccudukarms
DKOJOTHYECKUX  (HaKTOPOB:  aOMOTHYECKHE,
OWoTHYeCKHe W aHTpomoreHHele. JlelicTBue
IKOJIOTHYECKUX ¢bakTopoB Ha
OpraHu3Mbl. AOMOTHYECKHE  (AKTOpBI:  CBET,
TEMIEpaTypa, BIaXHOCTb. doTonepruoausM.
[Tpucnocobnenuss OpraHU3MOB K JCHCTBUIO
abuotnyeckux  ¢akropoB.  buomormueckue
putMmbl.  buotunueckue — daxrtopsl.  Bumbl
OMOTHYECKHX B3aMMOJECHCTBUM: KOHKYPEHIIMS,
XHUILHAYECTBO. [TapasuTusm, MyTYyaausM,
KOMMEHCAJIA3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO), aMEHCaJIu3M, HEeUTpaau3M.
3HayeHne OMOTHMYECKHUX B3aUMOJEHCTBHHA s
CYILIECTBOBaHUS OPraHU3MOB B IPUPOIHBIX
cooO1ecTBax

1,2

IIpakTnyeckoe 3aHsATHE

Tema 8.2.
OKOIOTHYECKHE
XapaKTePUCTHKU

MO JISIITUH

Coneprxanue yueOHOTO MaTepraia

OKOJIOTMYECKHE XAPAKTEPUCTHKHU IOMYJIALUY.
OcHoBHbIE [IOKa3aTeNx MIOIYJIALIMN:
YUCJICHHOCTb, IJIOTHOCTD, POXK1aeMOCTb,
CMEpPTHOCTb, MPUPOCT, MUrpauusd. JIuHammuka

YUCJICHHOCTH IOITYJISIOUU U eé peryisnunsa

1,2

IIpakTnyeckoe 3aHsATHE

No 11 «ITomcu€t mIOTHOCTH MOMYJISIUA pa3HbIX
BUJIOB PACTCHHID)

1,2

Pa3zgen 9. Coo01ecTBa M DKOJOrHYeCKHE CHCTEMBI

Tema 9.1.

\ Conep:kanne yaeOHOT0 MaTepuaa

1,2
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Coo0mecTBa
OpraHHU3MOB,
9KOCHUCTEMBEI

Coo0mrecTBo OpraHU3MOB - OMOIIEHO3.
CTpyKTYypbl ouoreHo3a: BHIOBas,
MIPOCTPAHCTBEHHAS, Tpodudeckas (TUIIeBas).
Bunsl-nomunantel. CBs3yu B OMOIIEHO3E.
DKOJIOTHYECKHE CHUCTEMBI (9KOCHCTEMBI).
[TonsiTue 00 »dSKocHcTeMe ©  OHOTeOlEeHO3E.
@OyHKIHMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI:
MPOIYLIEHTEI, KOHCYMEHTEI, pEaYyLEHTHL.
KpyroBopor BemectTB U TOTOK JHEPrUd B
skocucteme. Tpoduueckue (MHILIEBBIE) YPOBHU
skocucTeMEl. IIumesnie nienu U ceti. OCHOBHELIE
MOKa3aTeNH KOCUCTEMBI: onomacca,
MPOIYKIHS. DKOJOTrHYeCcKHe MUPAMUJIBL:
MPOIYKIINH, YUCICHHOCTH, Onomacchl. CBoicTBa
HKOCUCTEM: YCTOMYMBOCTb, CaMOPETYJISIus,
pazsutue. Cykueccusl.

IIpakTH4YecKkoe 3aHATHE

Tema 9.2.
IIpuponnsie
9KOCHCTEMBI

Copeprxanne y4eOHOr0 MaTepuaa

[TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI PEK M
03&p. DKocucTema XBOWHOTO WIn
HIMPOKOJMCTBEHHOTO  Jieca. AHTPOIIOTCHHBIC
HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
Yp6osKocucTeMsl. Bbuonornueckoe "
XO3SICTBEHHOE 3HAYEHUE arpodKOCHUCTEM U
ypboskocucteM. bruopasnoobpasue kak (axtop
YCTOHYMBOCTH IKOCHCTEM. Coxpanenue
OMOJIOTMYECKOr0 pa3HooOpa3us Ha 3emiie

1,2

ITpakTH4yecKoe 3aHATHE

Tema 9.3.
buocdepa —
riaobanabHas
IKOCHCTEMA

3eman

Coneprkanue yueOHOro MaTepuasa

Yuenue B. W. Bepnaackoro o ©Owuocdepe.
['panunel, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemecTBO U ero ¢pyHKun. OCOOEHHOCTH
Oouochepsl Kak  TIIOOATBHOM  AKOCHCTEMBI.
JnHaMuveckoe paBHOBecHe M oOpaTHasi CBsI3b B
ouocdepe. KpyroBopoTst BEIICCTB u
OMOTEOXUMHUYECKHUE IIUKITBI DIIEMEHTOB
(yrmepoga, asoTa). 30HANBHOCTH OUOCHEPEHL.
OCHOBHBIE OMOMBI CYIIIH

1,2

IIpakTH4yeckoe 3aHsATHE

Tema 9.4.
Brsaue
AHTPOIIOTCHHBIX
¢akTopoB Ha

ouochepy

IIpodeccnonanbHo OPHEHTHPOBAHHOE
cojepxkaHue  (cojepkaHuHe  TNPHUKJIATHOIO
MOAYJIsl)

YenoBeyecTBO B o6uocdepe 3emi.
AHTpomOreHHbIE U3MEHEHHsT B  Omocdepe.
['mob6anbHBIC HKOJIOTUYECKHE MPOOJIEMEI.
Cocy1iecTBOBaHHE MPHPOIBI M YEIOBEYECTBA.
Coxpanenne OmopazHOOOpa3usi Kak OCHOBA
YCTOMYHMBOCTH o6uocdepsl. OcHoBa
palMOHAILHOTO  YIPABJICHUS  MPHUPOTHBIMHU
pecypcaMu M WX HCHOJIb30BaHHe. JlocTrmkeHus
OMOJIOTHH U OXpaHa MPUPOIBI

1,2
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IIpakTH4yeckoe 3aHsATHE

Ne 12 «OTx0ab!1 TPON3BOJACTBAY

WIH «IKOIOTHYeCcKUe ACTIEKTHI
npoeCCHOHATBLHON IEATEIIEHOCTIY

wmm  «[Ipodunaktuka  mpodeccuoHaTbHBIX
3a00JIeBaHUI»

win «BrnusiHue mpon3BOACTBEHHBIX (PAKTOPOB Ha
OpTraHW3M YeJIOBeKay (Ha BBIOOP MPEIoIaBaTeris)

1,2

Tema 9.5.
Bnusiaue
COLIMAJIBHO-
AKOJIOTMYECKUX
(bakTopoB Ha
3/10pOBbE
YeJI0BEKa

IIpogeccnonanbHo OPHEHTHPOBAHHOE
cofep:kaHue  (coaepikaHue  NPHKJIATHOIO
MO/YJIf1)

310poBbe M €ro cocrasistomue. DakTopsl,
MIOJIO)KUTENIBHO U OTPULATENIBHO BIMUSIOLIME HA
opraHusM uyenoBeka. [IpobiemMa TEeXHOrEHHBIX
BO3JCHCTBUI Ha 3I0pOBbE 4eJI0BEKa
(37EeKTpOMarHuTHHIE TMOJIA, OBITOBAs XUMMS,
M30BITOYHBIE  IIyMBl, paguanuds W T.OL).
ApnanTanus opraHu3Ma uejoBeka K (axTopam
OKpYXKaroIen Cpenpl. [TpuHIMIIBL
¢dbopMupoBaHUs 3J10pOBbECOEPEraroLIero
noBeneHusa.  Pusmyeckas ~ aKTUBHOCTb U
3I0pOBBE. buoxumunyeckue aCIIEeKThI
palMOHAIBHOIO TUTaHUS

1,2

ITpakTH4yecKoe 3aHATHE

JlaGopaTopHbIe 3aHATHUS:

No 3 «YMcTBeHHAst pabOTOCTIOCOOHOCTEY

win «BrnusHre abuoTHYecKuX (HaKTOPOB Ha
YeloBeKa» (B Ka4eCTBE TPUTTEPOB, CHUKAOIIIX
paboTOCIOCOOHOCTh, ~ HMCIIOJIb30BaTh  YCIIOBUS
OCYIIIECTBIICHUS npodecCHOHATBLHON
NESITeTLHOCTH: IIIyM, TeMIlepaTypa, Qpu3ndeckas
Harpy3ka  T.J1.)

1,2

Pa3zgea 10. Cenexkuusi OpraHu3mMoB, 0CHOBbI OMOTEXHOJIOTHHU

Tema 10.1.
Cenexmus
KaK HayKa u
mporecc

Conep:kanne yaeOHOT0 MaTepuasa

Cenexkuusi KaKk HayKa W TpOIECC. 3apOKICHUE
celekuMu W gomectukauus. Yyenue H. U
BaBusmoBa 0 1eHTpax  MHOrooopasuss U
MIPOUCXOKICHUS KYJbTYPHBIX pacTeHui.
L{eHTpBI MPOUCXOKIAEHUS JOMAIIHUX KUBOTHBIX.
Copt, nopona, mraMmM. COBpEMEHHBIE METO/IbI
CEJIEKIIHH. MaccoBblit
U HHIUBUAYadbHBIA OTOOPBI B  CEJCKIUU
pacTeHMid W KUBOTHBIX. OIIEHKA 3KCTEpbepa.
bnuskopoacTBenHoe CKpELIMBaHUE —
uHOpuauar. Ymcrtas nuHug. CkpemuBaHUE
yuCcThIX JMHUHA. ['erepo3uc, wunm rubpunHas
cuna.  HeponcTtBeHHoe — ckpemuBaHue — —
ayrOpuaunr. OtnanéHHas rubpuanzanus u eé
YCIIEXH. NckyccTBeHHBI ~ MyTareHes  H
MOJIyYeHUE MOJIUTIOUIOB. HocTmxenus
CEJIEKLIUH pacTeHuH, YKUBOTHBIX u

1,2
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MHUKpPOOPTraHU3MOB

ITpakTH4yecKoe 3aHATHE

Tema 10.2.

Coneprkanue yueOHOro MaTepuasa

OCHOBBI
OHOTEXHOJIOTUHU

buorexHosoruss Kak oOTpaciap IMPOW3BOICTBA.
I'ennass ~ uHXeHepwus. Drarbl CO3JaHus
pexomOunanTHoit  JIHK w  TpaHCreHHBIX
OpraHU3MOB. Knerounas WH)KEHEpUsl.
Kierounsle  KynapTypbl.  MHKPOKIOHaJIBHOE
pa3MHOKEHUE pacTeHui. KiionupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. OKOJOTMYECKHE U ITHUUYECKHUE
MPOOJIEMBI. I'MO — TEHETUYECKHU
MOAU(UIIMPOBAHHBIE OPTaHU3MBI.

1,2

ITpakTH4yecKoe 3aHATHE

Tema 10.3.
Bbuorexnonornu
B JKHU3HU U

IMpodeccuonanbHo OPHEHTHPOBAHHOE
coaep:kaHue  (coaepxkaHMe  TNPHUKJIATHOTO
MO/1YJIf1)

npodeccun

OCHOBHBIE HaInpaBJICHUSA COBPEMEHHOI
OMOTEXHOIOTUN B npodeccuOHaTBLHON
JeSTEIIbHOCTH YelioBeKa. MeTtobl
ouorexHonorn. OOBEKTHI  OMOTEXHOJOTHHU.
OTuka OMOTEXHOIOTHYECKUX
U TEHETUYECKUX JIKcrepuMeHToB. [IpaBuia
nmowcka W aHainu3a  OMOPKOJIOrMYEcKOi
uHpOpMaun

W3 pa3INYHBIX UCTOYHUKOB (Hay4dHas U y4eOHO-
Hay4yHash JIATEpaTypa, CpeICcTBa MacCOBOM
nHpopmanuu, cetb IHTEpHET U ipyrue)

1,2

IIpakTHyeckoe 3aHsiTHE

No 13 Keiicbei Ha aHanu3 WHPOPMAIMH O
Hay‘{HLIX JOCTHUKCHUAX B OGJIB.CTI/I
FCHETHYICCKUX TEXHOJIOTHH, KJICTOUYHOM
I/IH)KCHepI/II/I, ITUIIEBBIX GI/IOTGXHOHOFI/Iﬁ.

Noe 14 3amura kekca: NOpeacTaBICHUE
pPEe3yJIbTAaTOB PEIICHHS] KEMCOB (BBICTYILJICHUE C
MIPE3CHTAINECH )

Pa3zgen 11. Pemienn

€ KelcoB B 00J1acTH OMOTEXHOJIOTHIi

Tema 11.1.1.
buorexnonoruun
B

IIpodeccuonanbHo OPHEHTHPOBAHHOE
coaep:kaHue  (comepikaHMe  NPHUKJIATHOIO
MO1YJIf1)

MMPOMBIINIJIICHHOCT
n

Pa3BuTre nmpoMbIIIEHHOW OMOTEXHOIOTUN U ee
MPUMEHEHNE B )KM3HU YEJIOBEKA, IOUCK U aHAIIN3
uHbOpMallMd W3  PA3IUYHBIX  UCTOYHUKOB
(HayyHass u  ydeOHO-HayuyHas JMTepaTypa,
cpencTtBa  MaccoBoil  mHbOpMaluU, — CETh
WuTtepHeT u apyrue)

1,2

HpaKanecmle 3aHATHUSA

No 15 Keticbei Ha aHanu3 WHPOPMAIMH O
Pa3BUTHU NPOMBINUIEHHOW OmoTexHoyoruil (1mo
MUHH-TPYIITIAM).

Ne 16 3ammra keiica:  mpeAcTaBlICHUE

1,2
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PEe3yIBTATOB PEIICHHS KEWCOB (BBICTYILICHHE C
MIPE3CHTALNEH )

Tema 11.1.2. IIpogeccnonanbHo OPHEHTHPOBAHHOE 1 1,2
ConuainbHo- cojepxkaHue  (cojep:kaHHe  TNPHUKJIATHOIO
ATHYECKHE MOJLYJIsl)
aCIIeKThI OTHYecKue acleKThl pa3BUTHS OMOTEXHOJIOTUHN U
OMOTEXHOJOTUH | MPUMEHEHWE WX B JKU3HU YEJIOBCKA, IOKCK
M aHanu3 UMHQPOpPMalUUMU U3 Pa3INYHBIX
UCTOYHUKOB (HayyHas ¥  y4yeOHO-Hay4dHas
JUTEepaTypa, CpeicTBa MaccoBOM HMHpopmanuu,
ceTh VIHTEpHET U apyrue)
IIpakTHyeckne 3aHITHS 2 1,2
Ne 15 Keiicel Ha ananmu3 uHpopmanuu o0
ATUYECKHUX AacCMEeKTaX pPa3BUTHUsSI OMOTEXHOJOTHUI
(0 MUHH-TPYIIIIAM).
No 16 3ammra  Keiica:  mpeacTaBlICHUE
pE3yJIbTaTOB pelIeHUs] KEeHWCOB (BBICTYIUIEHUE C
MIPE3CHTALINEH )
Tema 11.1.3. IIpodeccuonanbHo OPHEHTHPOBAHHOE 1 1,2
buorexHonornn | comep:kanme  (coaep:kaHMe — NPHKJIATHOIO
Y TEXHUYECKUE | MOIYJIS)
CHUCTEMBI Pa3Butre OHWOTEXHOJNIOTHI C TpPUMEHECHUEM
TEXHUUYECKUX CUCTEM (OmouHxeHepus,
ononHpopMaTrika, OMOHUKA) U UX NMPUMCHCHHE
B OKM3HM 4YEJOBEKa, TMOMCK W  aHaju3
uHbOpMallMd M3  PaA3IUYHBIX  HCTOYHUKOB
(Hayuynas u  yuyeOHO-Hay4yHas JIMTEpaTypa,
cpencTtBa  MaccoBoil  mHboOpMaluu, — CeTh
WNHuTtepHeT u apyrue)
IIpakTH4yeckue 3aHATHSA 4 1,2
Ne 15 Keiicel Ha aHanmu3 UHPOPMALUU O
pa3BUTUM  OMOTEXHOJOTHMH C MpPUMEHEHUEM
TEXHUYECKUX CUCTEM (TI0O MUHHU-TPYIIIIAM).
Noe 16 3amura kekca: NOpeacTaBICHUE
pe3yJIbTaTOB pEIICHUS] KEHCOB (BBICTYIJICHHE C
MIPE3CHTAINECH )
Bcero: 72
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3. YCJOBUA  PEAJIMBALIMUM  TPOI'PAMMBI  YUYEBHOM
JANCIHUIIJIMHBI OYII1.10 BUOJIOI'UA

3.1. MarepuanbHO-TeXHUYECKOE 0OecTIeueHre

Peanuzanus nucuurinael Tpedyet Hamudus yueoHoro kabuneta «buonorum.

Kabuner «buosorum, OCHAILICHHBIN 000py1I0BaHUEM: CTOJI
JIEMOHCTPAIMOHHBIN (C paKOBUHOM, MOJABOJIKON U OTBEICHUEM BObI, CAHTEXHUKOM,
AIEKTPUYECKUMHU  pPO3ETKaMH, aBTOMaTaMU AaBAPUMHOTO OTKIIOYEHUS TOKa),
Ja00paTOPHBIN OCTPOBHOM CTON (ABYXCTOPOHHUM, C 3alUTHBIM, XHWMOCTOMKUM
U TEPMOCTOMKUM TMOKPBITUEM, HAJICTOJBEM, C TOACBETKOW M AJIECKTPUYECCKUMHU
pO3eTKaMH, TOJBOJKON M OTBEJICHHEM BOJBI M CAHTCXHHUKOM), CTYJ J1aOOpaTOpPHBIN
ITOBOPOTHBIN, PETYJIUPYEMBIN MO BBICOTE.

TexHuueckue cpeacTBa 00yYeHUs:

3aHATUS TPOBOAATCS B Yy4YEOHOM ayJUTOPUHM M KOMIIBIOTEPHOM KJIAccCe,
OCHAILIEHHBIX HEOOXOJAMMBIM  Y4YEOHBIM, METOJUYECKUM, HHPOPMALUOHHBIM,
IIPOrPaMMHBIM 00€CTIEYEHUEM.

3.2. HudopmarnmonHoe obecrnieueHue o0yueHus
[Tepeyenp y4eOHBIX W3AHWNA, HMHTEPHET — PECypCOB, JOMOJHHUTEIHLHON
JIUTEPATYPHL.

OcHOBHbIE HCTOYHHKHU:

1. buosorusi: yueOHUK W MPAKTUKYM JUIsl cpeaHero npodecCHOHAIBHOTO
obpazosanus / B. H. Spsirun [u ap.] ; nox penakuueit B. H. SApsiruna. — 2-e uza. —
MockBa : WMsmarensctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonansnoe
obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct : »dICKTpOHHBIH //
O6pa3zoBarenbHas miatgopma KOpaiit [caiT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1.

JlonoJiHUTEIbHbIE HCTOYHUKU:

1.  OOyxos, /[I. K. buonorus: kjieTku W TKaHU : y4eOHOE mocoOwe s
cpeanero npodec-cuonanpHOoro oopazosanms / [[. K. O6yxos, B. H. Kupunenkora.
— 3-e usn., nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2024. — 358 ¢. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-07499-4. — Texkcr
ekTpoHHbI //  OOpa3oBatenpHast tuiatdopma IOpaitt [cakit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336
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4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHMUSA
JAUCIHUIIJIMHBI OYII1.10 BUOJIOI'UA

KoHTponb u oOlleHKa pe3yJlbTaTOB OCBOCHUS Y4YE€OHOM JAMCIMIUIAHBI
OCYIIECTBIISIETCS IIPEIOaBaTEIEM B IPOLIECCE NMPOBEACHUS ITPAKTUUECKUX 3aHATUN U
1abopaTopHbIX pabOT, TECTUPOBAHMS, a TAKKE BBIOJIHCHHUS OO0YUYaIOIIUMHUCS
VH/IMBUIyaJIbHBIX 33JJaHUH, TPOEKTOB, UCCIICIOBAHUML.

Oob6masi/npodeccuoHanbHaA Paznen/Tema Tun oueHoYHbIX
KOMIIeTeHIIUsl MeponpusITUs
OK 01. BsiOupates cmnocoOsr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxzneHne 1O BOIMpPOCaM
peHICHUA 3amaq | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | ACKIUHN
npodeccrnoHaTBHOM 8.1, 8.2, 9.1-9.3, Pazpabotka rioccapus

JEATENLHOCTA MPUMEHUTENBHO | o 4rr /e, 9.5M-ofc, 10.1, 3anoJHEHUEe  CPAaBHUTEIBHBIX
K pa3JIMYHbIM KOHTEKCTaM 10.2, 103M-ofc, 11.1T-ofc ;a6nnu

€CTUPOBAHUE
VYeTHBI onpoc
JIuKTaHT Ha HCHOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTUU U CUMBOJIMKU
NuauBuayansHas
camocTosTeNnbHas paboTa
[IpencraBinenue pe3yiabTaToOB
MPAKTUYECKHUX padoT
KonTponbHble paboTbl
3aiuTa TBOPUECKHUX paboT

3ammra WHIUBUTY ATBHBIX
MIPOEKTOB
Brimonnenne 3aJaHuN
MIPOMEXKYTOYHOM aTTeCcTaIlluu
OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JIUCKycCHUSI TIO
COBpPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKIMH
TIOMCKa, aHanmusa | 7.1.73. 8.1, 8.2, 9.1-9.3, Pazpabotka MEHTATLHOU
u bopua MHTEPIPETALNH | o AT-o/c, 9.5M-o/c, 10.1, gapTZIBGI:VII/IHGI/I rpymnmnax —
nH(popManuy, BITTIOJTHCHU u IITHT.
u nH(pOpPMaIlMOHHBIE 10.2,10.311-0/c, 11.111-0/c 1ab0paTopHBIX PaboT
TEXHOJIOTMH 7l BBITIOJIHCHHS [IpencraBnenue pe3yiabTaToOB
3a1a4y npodeccuoHaNbHOM MPAKTUYECKHUX padoT
NEeSATETLHOCTH [IpencraBienue YCTHBIX
COOOIlIEHUH C Tpe3eHTalueH,
MOATOTOBJICHHBIX IO TIEPEUHIO
HCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenojaBaTesieM
OK 04. Oddextusno | Temur 2.1 -2.3, 3.1- 3.3, 4.1- | OOGcyxkacHre 10 BOIpOCaM
B3alMO/ICHCTBOBATD U |43,5.1-54,6.1-6.3,7.1-7.3, | iekuuu
pabotath B KOJUJIEKTMBE U 8.1, 8.2, 9.1-9.3, [IpencraBnenne  pe3yiabTaToOB
KOMaHjIe 9.4T-o/c, 9.5T-o/c, 10.1, MPAKTUYECKHUX padoT

3amuTa TBOpUECKUX paboT
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10.2, 10.311T-0/c, 11.111-0/c

OK 07. ConelicTBOBaThH
COXPAHEHUIO OKpY Karolein
Cpelbl, pecypcocOepekeHHIo,
MIPUMEHSTh 3HaHUS
00 W3MEHEHUU KJIIMAaTa,
TIPUHITUTIBI OepeKITMBOTO
MPOU3BOACTBA, 3 (HEKTUBHO
JIEHCTBOBATH

B IIpeZ*’»BLI‘IB.I\;IHI:'IX CUTyalusax

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,

10.2, 10.311I-0/c, 11.111-0/c

3amuTa VHIIBH/TY TbHBIX
MPOCKTOB

OO6cyxneHue 1O  BOIpOcaMm
JEKINU

PazpaboTka rioccapus
3anoiHEeHHe  CPaBHUTEIBHBIX
Ta0IUI]

TectupoBanue

YeTHBIN oIpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJOrMYECKOU
TEPMUHOJIOTHH U CHMBOJINKA
WnnuBuyanbHas
camocTosiTelbHas paboTa
IIpencraBnenne  pes3yiabTaTOB
MIPaKTUYECKUX pabOT
KontposnbHbie paboThl

3amuTa TBOpUECKUX paboT

3amuTa VHJIUBUYaIbHBIX
MPOEKTOB
Brinonnenne 3aJTaHUN

MPOMEKYTOYHOM aTTECTALMKU
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