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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O NTPEIMETA «BHOJIOT USI»

1.1. MecTo AucuMIJIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsl CIIO:

Ob6meoOpa3oBatenbublii  npeamer  «buosnorusi»  sBiusercs  00s3aTENBHONM  YacThIO
0011e00pa3oBaTeIbHOT0 MHKJIa 00pa3oBaTenbHOM mporpamMmmbl B cooTBercTBUU ¢ PI'OC CIIO mo
cnenuanbHocT 09.02.06 CereBoe U CUCTEMHOE aAMUHUCTPUPOBAHUE.

1.2. Hean u miianupyemMble pe3yibTaTbl 0CBOCHHUSA TUCHUIIINHBI:

1.2.1. Heap AMCHUILIHHBI

Cogepxanue mporpamMMmbl 00IIe00pa30BaTeIbHON JUCHUILIMHBEL «bUoNorusy HampaBlieHO Ha
JOCTHKECHHUE PE3yJbTaTOB €€ M3y4deHHs] B coOoTBeTcTBUHU ¢ TpeboanmsiMu PI'OC COO c¢ yderom
npodeccnonansroit HanpapieHHocTH OI'OC CIIO. lens m3ydeHus mucturuinHbl «buonorus» Ha
0a30BOM YpOBHE — OBJaJIeHHE OOYYalOIIUMHCA 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3alliK KUBBIX CHUCTEM PA3HOTO paHra M MpUOOpEeTeHrnEe YMEHHUI HCIOJIb30BaTh 3TU 3HAHUS IS
IPaMOTHBIX JIEHCTBUN B OTHOIIEHUU OOBEKTOB KUBOW MPHUPOABI M PEHICHUS PA3TUYHBIX KU3HEHHBIX
npooeMm.

JlocTuxeHune 1eau u3ydyeHus: JUCHUILIMHBL «buosiorus» Ha 0a30BOM ypoBHE 00€CIIEUMBAETCS
pElIeHrEeM CIEeIYIOIINX 3aau:

o OCBOEHHE OO0YyYaroIIMMUCA CHCTEMbl 3HAHMM O OMOJIOrMYECKHX TEOpHUsX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIIOTe3aX, INpaBWJIaX, CIYyXalluX OCHOBOM i (QOpMHUPOBaHUS
MIpeICTaBICHUM 0 €CTECTBEHHO-HAYYHOMI KapTUHE MHpa,
0 METO0/Iax Hay4yHOTrO MO3HAHUS, CTPOEHUHU, MHOTO0Opa3uu U OCOOEHHOCTSX >KMBBIX CHCTEM Pa3HOTrO
YPOBHS OPTaHU3AIINH, BEIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

o (dbopMupoBaHue y oOyuaromuxcs MI03HABATENbHbIX, MHTEJJIEKTYyaIbHBIX
M TBOPYECKMX cHocoOHOcTell B Mpolecce aHaiau3a JaHHbIX O  IYyTAX  pa3BUTHUSA
B OMOJIOTMM HAayYHBIX B3IJIS/I0B, UAEH U TMOAXOJOB K HM3YYEHHUIO KUBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3aluiy;

o CTaHOBJIEHHE Yy OOydaroluxcs oOIIeH KyJibTypbl, ()YHKIMOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHWBATH SBJICHUS OKPYKAIOIIET0 MHpa >KMBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUI U ONbITA, MTOJTYYECHHBIX [IPH U3yYEHUH OHMOJIOTHH;

o ¢dbopMupoBaHue y 00y4arOIIKUXCsl YMEHUNH WUTIOCTPUPOBATh 3HAUEHHE OMOJIOTHYECKUX
3HAHUU B MPAKTUYECKON JIEATEIHHOCTH YEJI0BEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN
U arpoOMOTEXHOJIOTHA;

L BOCIIUTAHHUEC Y6G}K)IéHHOCTI/I B BO3MOXKHOCTH ITO3HAHUS YEIIOBEKOM >KUBOU



MPUPO/IbI, HEOOXOIUMOCTU OEPEeXHOTO0 OTHOUICHHS K HeH, COOMIOACHHS STUUECKUX HOPM IpU
MPOBEICHUH OMOJIOTUYECKUX UCCIIEIOBAHUMN;

o OCO3HaHHE LIEHHOCTHU OMOJIOTUYECKUX 3HAHUH IS TOBBIIICHUS YPOBHS 9KOJIOTUYECKOM
KYJBTYPBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

o MpUMEHEHUE TNPUOOPETEHHBIX 3HAHUI W yMEHHM B TOBCEAHEBHOW JKHU3HU
JUIS OLIEHKU ITOCJIEACTBUM CBOEH JESTENbHOCTH 110 OTHOIIEHUIO K OKPYKAIOILEH cpelie, COOCTBEHHOMY

3I0pOBBI0, 000CHOBAaHUE U COOJIIOICHNE Mep PO HIIaKTHKH 3200JIeBaHU.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOEHHS O001I€00PA30BATEJbHON JAUCHUIJIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo6mue kommereHun (qanee — OK) u npodeccuonansabie kommereHmn (naiee — [IK) @I'OC
CIIO B COOTHECEHUU c JUYHOCTHBIMH, MeTanpeaIMeTHbIMU
W TOpeAMETHBIMH  pe3yibTaTamMu  oOydeHuss  0a3oBoro  ypoBHs  (mamee —  IIPO)
dI'OC COO npencraBieHbl B TabIUIIE:



Kon u I[lnannpyemble pe3yabTaThl OCBOCHUS JUCIUINIMHBI

HAMMEHOBaHUe

(bopanyeMblvx O6ume JAucuunimHapHbie

KOMIIeTeHI i
OK 01. BsiOupats | JIudHOCTHBIE pe3yabTaThl MTOJDKHBI oOTpaxkarh B yacTu: | [IP6 1. CdhopMupoBaHHOCTh 3HAHUKW O MECT€ M POJIM OHOJOTHH
CHOCOOBl  peleHHs | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAayYyHOTO 3HaHUS; (PYHKIIMOHAILHOW IPaMOTHOCTH Y€JIOBEKa
3a1au - TOTOBHOCTh K TpPYAYy, OCO3HAHHE ILIEHHOCTH MAacTepCTBa, | JJISl peLICHUS KU3HEHHBIX MTPOOIIEeM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2. CdopMUPOBAaHHOCTH YMEHHSI PACKPBIBATH  COJAEPIKaHUE
JESITeIIbHOCTH - TOTOBHOCTh K AKTHBHOW JESATEILHOCTH TEXHOJOTWYECKOW | OCHOBOIOIATAIONIMX OHOJOTHYECKMX TEPMHUHOB U TIOHATUMN: KHU3HB,
IPUMEHUTEIBHO u COLIMaIbHON HAIPaBJIEHHOCTH, CHOCOOHOCTb | KJIE€TKA, TKaHb, OpraH, OPraHu3M, BHJ, MOMYJISAIUSA, 3KOCHCTEMA,
K Pa3IMYHbIM | HHUIIMUPOBATh, IUIAHUPOBATh U CAMOCTOSTENBHO BBINONHATH | OMOIIeH03, Onochepa; merabonu3m (0OMeH BeIIeCcTB
KOHTEKCTam TaKylo JIeSITeIbHOCTb; U TIpEeBpalleHUEe HIHEPTrUu), TOMEOCTa3 (caMoperyssnus), OUOCHHTE3

- UWHTEpeC K pa3auuHbiM cdepam mnpodeccunoHaTbHOMI
JESTCIILHOCTH.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajiecHUe YHUBEPCATHHBIMUA YUYCOHBIMU MO3HABATEIIEHBIMU
NEeNCTBUSIMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

- CaMOCTOSITeNbHO (OpPMYJIHpPOBaTH M  aAKTyaJU3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHMUS
JUTISL CpaBHEHUS, KilacCu(UKAIuy U 0000IIEeHHMS;

- OTIIPENENATh LEH e TEILHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PaCCMAaTPUBACMBIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JESTENBbHOCTh, OIICHUBAThH
COOTBECTCTBHUC p€3YJ'II>TaTOB OeiIAaM, OIICHHUBATH pI/ICKI/I
MOCJIEACTBUI IeITEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEBCKOM

n HpoeKTHOI\/'I JCATCIIBHOCTH, HaBbBIKAMHU paspemeHI/m

npobiewm;
- BBIABJIATH IPUYIXMHHO-CIICACTBCHHBIC CBA3H
Y aKTyaJIM3HPOBATh 33124y, BEIIBUTATh THIIOTE3Y

Oenka, CTPYKTypHasi OpTaHU3alMs >KUBBIX CHCTEM, JHCKPETHOCTD,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykius),
HACJIE/ICTBEHHOCTb, HW3MEHUYHUBOCTb, 3HEPro3aBUCHUMOCTb, pPOCT U
pa3BUTHE, YPOBHEBAsI OPraHU3aLIUS.

I[IP6 3. CdopMupOBaHHOCT, YMEHHUS PACKpBIBaTh COJAEpIKAHUE
OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TEOPHH W THUIIOTE3: KIETOYHOH,
XPOMOCOMHOM, MyTalIMOHHOM, 3BOJIOLIMOHHOM, TPOUCXO0XKICHUS KUZHU
1 YeJIOBeKa.

I1P6 4. ChopMHPOBAaHHOCT YMEHMs PACKPbIBaTh OCHOBOIIOJIATAOIIHE
Ouosorudeckue 3akoHbl U 3akoHomepHocTH (I'. Mennens, T. Moprana,
H.N. Baguiosna, 2. I'exkens,
®. Mromnepa, K. bapa), rpanHuilbl ux NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

[TP6 5. IlpuoOpereHue omnbITa MNPUMEHEHHS OCHOBHBIX METO/OB
HAY4YHOTO MO3HAHMSI, UCTIOJIb3YEMBIX B OMOJIOrUN: HAOII0IEHUS

U OINHUCAHUS JKUBBIX CHCTEM, INPOLIECCOB U SIBJICHHM; OpraHU3alud U
MpOBEECHUsT OMOJIOTHYECKOT0 SKCHEPUMEHTA, BBIIBM)KEHUS THUIIOTES,
BBISIBJICHUSI 3aBUCHMOCTH  MEXKIYy HCCIEAYEMBIMH  BEJIMYMHAMH,
00BSICHEHUS MOJIyYEHHBIX pe3yJIbTaTOB
u (QOpMYIMPOBAaHUS BBHIBOJOB C HCIOJIb30BAHUEM HAyYHBIX IMOHSTHH,
TEOpUH U 3aKOHOB.

I[IP6 6. CdopMUpPOBAaHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIC
IIPU3HAKHA BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT; OJHOKJIETOYHBIX U




€¢ peIICHMs, HaxXOJIUTh apTyMEHTHI JUIS JIOKa3aTelbCTBa
CBOMX YTBEP)KJICHMM, 3aJaBaTh IIapaMETPbl U KPUTECPUHU
peIIeHUS;

- aHaJII/I?;I/IpOBaTB HOHy‘-ICHHbIG B XO0I¢C peH_IeHI/ISI 3a1a4u
pe3yJbTaThl, KPUTHYCCKH OIICHHBATh HMX JIOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTb N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHaIHM3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETb MIEPEHOCUTh 3HAHUS B MIO3HABATEILHYIO

U TIPAKTHYECKYIO 00JIACTH KU3HEACITSITbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHHS W3 Pa3HBIX MPEIMETHBIX
oOJacrei;

- BBIABUTaTH HOBBIE HJEH,
MOJIXOJbI U PELICHUS

npeajiaraTb OPHUIMHAJIBHBIC

MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB, OMOTCOIICHO30B M IKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M NPEBPALCHHUS HEPTUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MeiHo3a, OIUIOJIOTBOPECHHUS, pPa3BUTHA H
Pa3MHOKEHHS, WHIUBHUIYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTCHE3a),
00pbOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOT'O 0TOOPA, BUI000PA30BaAHMS,
IPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHWs, BIHMSHUS
KOMIIOHEHTOB HKOCUCTEM, AHTPOIIOTEHHBIX U3MEHEHU I
B 9KOCHCTEMaX CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.

I1P6 7. ChopMUpOBaHHOCTh YMEHHSI MPUMEHSATH IOJYYCHHBIC 3HAHUS
11 OOBSCHEHHSI OMOJIOTUIECKUX MPOIIECCOB U SBICHHUH, JIJISI TPUHSATHS
IPaKTHYECKUX PELICHUH B TIOBCETHEBHOW )KU3HU

C 1enplo obecredyeHus: 0e30MacHOCTH CBOETO 3JI0POBBSI M 37I0POBbBS
OKPYXAIOUIMX JIOJICH, COOMIONEHHs 30pOBOTO 00pasa >KU3HH, HOPM
IPaMOTHOTO TOBE/ICHUS B OKPY)KAIOIIEH MPUPOIHON cpesie; MOHNMaHue
HEOOXOAMMOCTH HCIOJIB30BaHUs JOCTHIKEHHH COBPEMEHHOH OMOIIOTHH
¥ OMOTEXHOIJIOTUH [T PAllMOHAIIBHOTO TPUPO/IOTIONB30BaHUS.

I1P6 8. ChopMHPOBAaHHOCTh YMEHHUS peliaTh OMOJIOTHYECKHE 33/1a4H,
COCTABIISATh TEHOTUITUYECKUE CXEMBI CKPEIINBAHUS

JUIs  pa3HbIX THUIOB HACJIEJOBAaHUS NPU3HAKOB y OPTraHU3MOB,
COCTABIISATh CXEMBI TIEpEHOCA BEIIECTB U SHEPTHH B HKOCHCTEMaX (IeTH
IUTaHUS, TUIIEBHIE CETH).

[mP6 9. CdopmupoBaHHOCTH
UH(pOPMaIIHIO OMOJIOrNYEeCKOro
MICEB/IOHAYYHBIC 3HAHHUA W3 PA3JIUYHBIX HCTOYHHKOB (CpeICTBa
MacCOBOM nH(popmanuu, Hay4HO-TIOMYJISIPHBIE MaTepuasbl);
UHTEPIPETUPOBATh 3TUUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEOBAaHUI B
OHMOJIOruM, MeIuIMHEe, OWOTEXHOJIOTHMHU; paccMaTpuBaTh TINoOaIbHBIE

YMEHHN KPUTHUYECKH OLCHUBAaTh

COACPIKaHHA, BKITFOYArOOIYHO

JKOJIOTHUECKHE TPOOJIEeMBbl  COBpEMEHHOCTH, (OPMUPOBATH  TIO
OTHOIIIEHUIO K HUM COOCTBEHHYIO TMO3UIIHIO.
I[MP6 10. CdopMupoBaHHOCTH yYMEHUW cO37aBaTh COOCTBEHHBIC

MMCbMEHHBIE W YCTHbIE COOOUIEHHS] HAa OCHOBE OHOJOTHYECKOM
uHpOpMallMM M3 HECKOJBKMX MCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapaTr OuoJIoTun




OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE
CpeAcTBa  TIOHCKa,
aHayM3a

U UHTEpIpETalnu
uHpopmanuu,

¥ WHPOPMALMOHHBIC
TEXHOJIOTHH TUISI
BBITIOJIHEHHST  3a]1a4
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pE3yNbTaThl JOJKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:
-c(hopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W OOIIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO HAa  JAuaiore  KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnazneHre yHUBEpCAIbHBIMU y4E€OHBIMU MO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

OoTpaxXaTb B 4YacCTH:

- BIAJCTh  HABBIKAMH  TIOJYYeHUS  WHPOpPMALUU
U3  WCTOYHUKOB  pa3HbBIX  THUIIOB,  CaMOCTOSTEIIBHO
OCYIIECTBIIATD IIOKCK, aHaius, CUCTEMATH3ALUIO

U WHTEpIpeTanuio nHGOPMAIUU Pa3INYHBIX BUIOB U (HOpM
MIPE/ICTABJICHHUS;

- OIICHHBAaTh JIOCTOBEPHOCTH, JIESTUTUMHOCTH HH(OpPMAIINH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIHHO-3TUYECKUM HOPMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH

B CHCTEME HAayYyHOTO 3HaHUS; (PYHKIIMOHAILHOW IPaMOTHOCTH Y€JIOBEKa
JUISL pEIICHUs KU3HEHHBIX MPOOIIeM.

I1P6 7. CpopMupOBaHHOCTH YMEHHUSI MPUMEHSTH TMOITY4YECHHBIC 3HAHHS
Uit OOBSICHEHUST OMOJIOTUYECKUX MPOIIECCOB U SBJICHUM, JUIS IPUHATHUS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOW KU3HU

C uenblo obecrieyeHUs] OE30MaCHOCTH CBOETO 3/I0pPOBbS M 3/I0POBbS
OKpYKaIOMIUX JIIOACH, COOMIOACHUS 3A0pOBOro o0pasza KU3HH, HOPM
IPAMOTHOI'O MOBEICHUS B OKPYXAIOLIEH PUPOJIHON Cpe/ie; IOHUMAHKE
HEOO0XOAMMOCTH UCIIOIb30BAaHUS JIOCTHKEHUN COBPEMEHHON OMOIOruu
¥ OMOTEXHOJIOTUM U1 PAllHOHATBHOTO TPUPOIOTIOIH30BAHUSI.

I[IP6 10. CdopMupoBaHHOCTH YMEHUW CO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
UHPOPMALIMU W3 HECKOJBKHUX HCTOYHHKOB, TPaMOTHO HCIOJIB30BATh
MOHATUHHBIN anmapat OHOJIOTHH

OK 04. 3ddextuBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUICKTHUBE

U KOMaHJie

JInyHOCTHBIC pe3yiIbTaTbl OOJIZKHBI OTpakaTb B YaCTH:

LHEHHOCTH HAYYHOIO IIO3HAHUA: OCO3HAHUE [IEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYLIECTBIISTH
MPOEKTHYIO u HCCIIEIOBATENBCKYIO JIeATCILHOCTh
VHJIUBUAYAIBHO U B TPYIIIIE.

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMH:

0) cCOBMECTHas JIeSITEIIbHOCTD:
- MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM
Y MHIUBUIYaJIbHON paOOThI;

- HpI/IHI/IMaTI) meian COBMeCTHOﬁ ACATCIIbHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS

M0 €€ JOCTMKCHUIO: COCTaBISATh IUIAaH  JCHCTBUM,
pacrpenensatb poJad C Y4YETOM MHEHHMM  YYaCTHHKOB

00CYyXJ1aTh pe3ybTaThl COBMECTHOM pabOThI

I[IP6 5. IlpuoOpeTeHue ombpITa MNPUMEHEHHS OCHOBHBIX METO/OB
HAay4YHOTO TIO3HAHUS, WCIOJIb3YEMbIX B OHOJIOTHMH: HAOIIOJIEHUS W
ONMCAaHMUS JKMBBIX CHUCTEM, IPOLECCOB M SBJICHUW;, OPraHU3alUU U
MPOBEACHUSI OMOJIOTMUECKOTO JKCIEPUMEHTA, BBIIBIDKCHHS THIIOTE3,
BBIABJIICHUS 3aBUCHUMOCTH  MEXIY HCCIEIYEMbIMH  BEIMYMHAMU,
00BSICHEHUS TIOJTYYCHHBIX PE3yIbTaTOB

U (GopmynupoBaHHsS BHIBOJIOB C HCIOJNB30BAHHEM HAYYHBIX TOHSITHIA,
TEOpPU U 3aKOHOB




OK 07. | JlngaHOCTHBIE pE3yabTAaThl MOJDKHBI OTpakaTh B yacTu: | [IP6 5. IlpmoOpereHue ompiTa NPUMEHEHHS OCHOBHBIX METOOB
CopeiicTBOBaThH HKOJIOTUYECKOTO  BOCIUTAHMA: -  CPOPMHPOBAHHOCTH | HAYYHOTO MO3HAHUSA, UCIIOIB3YEMbIX B OMOJIOTUH: HAOIIOICHHS
COXPaHEHHUIO 9KOJIOTHYECKOHN KYJIbTYpPhl, IOHUMAHHUE BIMSHUS COLMATIbHO- | U OMUCAHUS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHHM; OpraHU3alud U
OKpYyKaroIen HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON IIPOBEJICHUSI OMOJIOrMUYECKOT0 3KCIEPHUMEHTA, BBIABUIKEHUSI TUIIOTE3,
Cpelibl, U COLMAaIbHOW Cpeabl, OCO3HAHHE TNI00aJbHOrO XapakTepa | BbISBICHUS 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMH  BEIUYMHAMU,
PECYPCOCOEPEIKEHUIO | IKOJIOTHIECKUX MTPOOIIeM; 00BSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB
, IPUMEHSATh 3HAHUS | - I[JIAHUPOBAaHME U  OCYIIECTBICHHE  JEHCTBUH B | U (OpMYNIHpOBaHMs BHIBOJIOB C HCIIOJIB30BAHMEM HAYYHBIX MOHITHIA,
00 W3MEHEHUM | OKPYKAIOLIEN Cpelle HA OCHOBE 3HAHUS LIEJEN YCTOMYMBOIO | TEOPUI U 3aKOHOB.
KJIUMaTa, MPUHIUIBI | Pa3BUTHS YEJIOBEUECTBA; I[IP6 6. CdopmupoBaHHOCT, YMEHHS BBIIEIATh CYLIECTBEHHBIC
OepexIINBOro - QAKTUBHOE HENpUIATHE JACUCTBUH, MPUHOCSIIUX Bpej | MIPU3HAKK BUPYCOB, KIETOK IIPOKAPUOT U FyKapUOT; OJHOKJIETOUYHBIX U
MIPOU3BO/ICTBA, OKpYXKarolliei cpene; MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOTEOIIEHO30B U 3KOCHUCTEM;
3P PEeKTHBHO - yMEHHE IPOrHO3UPOBATh HEeOJIaronpusITHbIE | OCOOCHHOCTH IMPOIECCOB OOMEHa BEIIECTB W IMPEBPAIICHUS YHEPTUU B
NeiicTBOBATh 9KOJIOTHYECKUE TOCIECTBUS MPEANPUHIMAEMbIX JCUCTBUM, | KIIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U JHEPreTUYECKOro OOMEeHa,
B Ype3BbIYAIHBIX | TPEIOTBPAIATh UX; XEMOCUHTE3a, MMTO3a, MEH03a, OIUIOJOTBOPEHUS, pa3BUTUSA U
CUTYalUsX. - pacmMpeHHe OIbITa JEeATEIbHOCTH JKOJOTUYECKOW | pa3MHOXKEHHs, WHAMBHUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
HaIlPaBJIECHHOCTH. 60pBOBI
MeTtanpeameTHble pe3ynbTaThl T0JKHBI OTPaXaTh: 3a CyLIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHMS,
OBnanenue YHUBEpPCaIbHBIMU KOMMYHHKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHWs, BIMSHUS
JNEHCTBUSMU: KOMIIOHEHTOB 9KOCHCTEM, AHTPOTIOTEHHBIX U3MEHEHUN
0) coBMeCTHasl eI TEIbHOCTb: B 9KOCUCTEMAaX CBOEH MECTHOCTH,
- MOHMMATh W HCHOJb30BaTh MPEUMYILIECTBA KOMAHJHOW | KpyroBOpOTa BEUIECTB U NMPEBpAIlEHNE SHEPTUH B Orocdepe.
Y MHIMBHUIyaJIbHOM paboThI; [1P6 7. ChopMHpOBaHHOCTh YMEHUSI HMPUMEHSATh MOJyYEHHbIE 3HAHUS
- IpUHUMATh  LEIM  COBMECTHOM  JIeATENbHOCTH, | JUId OOBSICHEHUsS] OMOIOTNYECKUX MPOLECCOB U SIBICHUM, JIs1 MPUHATHS
OpTraHU30BBIBAThH " KOOPJAWHUPOBATH NeHCTBUS | IPAKTUIECKUX pereHmi B MTOBCETHEBHOM KU3HH
0 ee JOCTWXKEHMIO: COCTaBIATh IJIaH  JEHCTBUH, | C 1enbl0 obOecrieueHus: OEe30MacHOCTH CBOETO 3J0POBbS M 3I0POBbS
pacnpenenaTtb poJid € Y4eTOM MHEHUH YYacCTHUKOB | OKPYXAIOUIMX JIIOJEH, COONIOAEHUS 30pOBOro 00pasa >KM3HU, HOPM
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI IPaMOTHOTI'O MOBEJCHUS B OKPY’KaIOLIeH IpUPOIHOM cpe/ie; MOHUMaHNe
HEOOXOIMMOCTH HCIIOJIb30BaHMsI IOCTUKEHUN COBPEMEHHOW OMOJIOrvu
1 OMOTEXHOJIOTHH JUIsl pallMOHaIbHOTO MPUPOI0NOIB30BAHUS
MK 1.1 -BJIa/IETh HaBBIKAMU COCTABJICHUS PETJIAMEHTHBIX OTYETOB O | -yMEHHE M0JIb30BaThCsl HOPMATUBHO-TEXHUYECKON JIOKyMEHTaluel B
JloKyMeHTHUpOBaTh 3aMEUYEHHBIX  OTKJIOHEHHUSX  OT  IITaTHOIO  pexuma | o0nacTu HHHOKOMMYHUKALMOHHBIX TEXHOJIOTHI;
COCTOSIHUS (GYHKIMOHUPOBAHUS MH()OKOMMYHHUKAIIMOHHBIX CHCTEM; -yMEHHE CONPOBOKAATh TEXHUUECKYIO TOKYMEHTALIMIO IO 00BEeKTaM
MH(OKOMMYHUKALIUO | -BIaJIETh HaBbIKaMU JIOKYMEHTUPOBaHUS 6a30Boi | NH(POKOMMYHHUKAIIMOHHBIX CUCTEM;

HHBIX CHUCTEM H HX
COCTAaBIISTIONINX B

KOH(pUrypalud M MPOTrpaMMHOIO 00ECHeueHUs] yCTpPOMCTB
MH(OKOMMYHUKAIIMOHHBIX CUCTEM

-YMEHHE KOHTPOIUPOBATH HAIMYUE U JIBUKCHUE AlIapaTHBIX,
MIPOrpaMMHO-ANNapaATHBIX U IPOIPAMMHBIX CPEJICTB;




MPOIECCe HATAJKH
IKCIUTYaTaIHH

MIpaBUJ U NPOLEAYPHl POBEAECHUS NHBEHTAPU3ALUY;
-BJIaJIETh HaBBIKAMM IPABUJ MapKUPOBKU YCTPOMCTB H
3JIeMEHTOB NHPOKOMMYHUKALIMOHHOW CUCTEMBI;

-BJIaJIETh HABBIKAMU OCHOB JIEJIONPOU3BO/ICTBA;

-BJIaJIETh HAaBbIKAMU MPOLEAYpPbl CIUCAHUS TEXHUYECKUX

CPEJCTB;
-BJIAJICTh HaBBIKAMU MIPOrpPaMMHBIX CpeAcCTB
HWHBCHTApU3aluH,

-BJIaJICTh ~ HAaBBIKAMU NPUHLOUIOB  KiIacCHPUKAMKU |
KOJMPOBaHUS HH(OpMAIHH;

-BJIaACTH HaBbIKaMH THUIIOBBIX BapruaHTOB
B3aMMO3aMCHICMOCTH,
-BJIaCTH HaBbIKaMH IIPUHIUIIOB OpraHu3anuu

I/IH(l)OKOMMYHI/IKaIII/IOHHI)IX CHUCTEM 110 YIpaBJICHUIO
PEMOHTOM H 00CITY’)KHUBaHUEM,;

-BJIAJACTH HaBbIKaMH TUITOBBIX CpOKOB IMPOBCACHUA
NPOPHIAKTUIECCKAX PEMOHTOB;

-BJIaJICTb HAaBBIKAMH TCPMHWHOJIOTHM W IIPaBHUJI YTCHUA
TEXHUYECKOH IOKYMEHTAIINY;

-BJIaJIETh HAaBBIKAMHU NpPaBWJ O(OPMIICHUS TEXHUYECKOU
JIOKYMEHTAIu! o pe3ynbTaTam MIPOBEPKHU
paboToCrOCOOHOCTH YCTPONCTB HMH(POKOMMYHHKAITMOHHBIX
CUCTEM

-yMeHHEe paboTaTh ¢ ”HPOPMAITMOHHON CUCTEMOM 10 YIPABICHUIO
3armacaMy U peMOHTOM;

-yMeHHE 0pOPMIISATH 3asiBKU Ha MaTEPHAIIbI U KOMIUICKTYIOIINE
MH(POKOMMYHUKAITMOHHBIX CUCTEM




2. CTPYKTYPA U COJAEP)KAHHUE OBIIIEOGPA3OBATEJIBHOM JUCIHUILINHBI

2.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72

B T.4.

TEOPETHUUECKUE 3aHATHS 40
MPAKTUYECKHUE 3aHITUS 28
71a00paTOPHBIE 3aHATHS 4
OcHOBHOe coiep:KaHue 60
IIpodeccuoHaIbLHO OPEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 12
MPUKJIAJTHOI0 MOIYJIfA)

IIpomexyTounas arrectauus (quddepeHIIMPOBAHHbBIN 3a4eT) 2




2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

HanMeHoBaHme Coz[epmaﬂlne y4eOHOro Mmarepuasna (0CHOBHOE U npoc[)eccnonanbﬂou Obnem ®opmupyemble
OPMEHTHPOBAaHHOE)", JIA00PAaTOPHbIE M NPAKTHYECKHE 3AaHATHS, IPUKJIATHONH MOLY.Ib KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(mIpu HAJIMYMH)
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cHCTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOr0o MaTepuasia 2
buonorus buonorust — Hayka o xuBoi npupoje. CBsi3u OMOIOrHH ¢ 00LECTBEHHBIMU, TEXHUYECKUMU U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiocodueit, penuruei, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HU Metoapl TO3HAHUS KUBOM TPUPOABI (HAOIIOACHUE, SKCIIEPHUMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJ1accuuKkanus, MOIEIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).
Kusble cucteMbl (OMOCHCTEMBI) KaK MpeaIMeT u3ydeHust Onosnoruu. OTianuue KUBBIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALMOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 8
Tema 2.1. Coneprxkanne y4eOHOro MaTtepuania 2
XUMHUYECKUH COCTaB | XUMUYECKUH COCTaB KJIETKU. XMUMHMUYECKHE 3JIEMEHTHI: MAaKpOdJEMEHThl, MUKPOIJIEMEHTHI.
kjeTku. Bona Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MHUHEPAJbHBIX BEIIECTB B KIIETKE.
U MUHEpaJIbHBIE [Tonnep>kaHue OCMOTHUYECKOTO OanaHca.
BEILIECTBA. benku. CocraB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HesameHumble U
buonoruuecku 3aMEHUMbIE AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€IKOBOI
BaXHBIE XUMHYECKHE | MOJIEKYJbl (IE€pBUYHAs, BTOPUYHAS, TPETUYHAs] U YETBEPTUUHASI CTPYKTypa). XUMHUYECKUE
COEIMHEHUS cBoiicTBa OenkoB. buonoruueckue ¢yHkuuu OenkoB. DepMEeHTbI — OHOJIOTHYECKHE
karanu3atopel. CTtpoeHue (epMeHTa: aKTHBHBIA LEHTp, CyOCTpaTHas CHEHU(PUYHOCTD.
KodepmenTtsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHWYECKUX KaTaau3aToOpOB. OK-01, OK-02,
VYrieBonpl: MOHOCaxapuasl (TJIFOKO3a, pru003a W JI€30KCHpH003a), aucaxapuanl (caxaposa, OK-04




JIAKTO3a) M TOJHcaxapulbl (Kpaxmall, INIMKOTeH, LeJUlioyio3a). buomorndeckue ¢yHKIUH
yrneBonoB. Jlumuasl:  Tpurmuepuns, Gocomunuasl, crepouasl. ['mapoduisHO-
ruapodoOHbie cBoiicTBa. buonormueckune Gynkuuu sunuaoB. CpaBHEHHE YIJIEBOJIOB,
OEIKOB W JUMNHJIOB KaK MCTOYHMKOB sHepruu. Hyknemnoswie kucnotel: JIHK u PHK.
Hyxneotuapl — MoHOMEpHI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢pynkiuu JTHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenue u GyHKIUU

[IpakTuueckoe 3aHaTue 2
Ne 1 «buonoruueckass pojab MHUHEpAJIbHBIX BEILECTB B 00ECHEUEHUM >KU3HENESITEIbHOCTH
OpPraHU3MOB, IIPOSBIICHUS AMCOaTaHCa MUHEPATIBHBIX JIEMEHTOBY
Tema 2.2. Copep:xanue yueOHOro MaTepuana 2
CtpyKTypHO- Huronorus — Hayka o kierke. Kiierounast Teopust — npumep B3auMOAEUCTBUS Uell U pakToB
(byHKLHOHATIbHAS B HAY4YHOM I103HAaHUU. MEeTO bl N3y4eHUsI KIICTKH.
opranusanys KIeTok | Kietka kak memoctHas skuBas cucreMa. OOmme NMpu3HAaKHW KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHna, monekynsl JJHK kak renetnueckuii anmapar, cuctemMa CUHTe3a Oeska.
Tunsl KJIETOK: JSyKapuoTHYecKass U nIpokapuoruyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuueckon kietrku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KMBOTHOM U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKC, UX ¢(yHkouu. I[lnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.
[Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lonbmxu, nuzocomsl. [lonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPUH, TIACTHJBIL.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTuA. Bunel muactun. HememOpaHHbIE OpraHou[bI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIM, PECHUUYKH, KIYTHUKU. DYyHKIMH
OpPraHoOUJOB KJIETKU. BKirtoueHus.
SAnpo — perynsartopHbslii HeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIlja3Ma,
XPOMAaTHH, SAPBIIIKO. XpOMOCOMBL. TpaHCIIOPT BENIECTB B KJIETKE
JlaGopaTopHble 3aHATHUS 2
Ne 1 «Ctpoenue kieTku (pacTeHusi, )KUBOTHbIE, TPHUObI) U KJIETOYHbIE BKIIOUEHHUS (Kpaxmall,
KapOTUHOUBI, XJIOPOIIJIACTHI, XPOMOILIACTBI)»
Pasznea 3. ’KusHeneATeIbHOCTDL KJIECTKH 4 OK-01, OK-02,
Tema 3.1. \ Coneprxanne y4eOHOT0 MaTepuasa 2 OK-04




OOMeH BellecTB
Y TIpeBpaIICHUE
SHEPruu
B KJIIETKE.
buocunTes Oenxka.
Bupycsl

OOMeH BeriecTB, WK METa00IM3M. ACCUMIITALIUS (IJIACTHYECKUNA OOMEH) U TUCCUMIISALINS
(3HepreTHyecKuil 0OMEH) — JIBE€ CTOPOHBI €IMHOrO Ipoliecca Meradbonu3mMa. Poibp 3akoHOB
COXpaHEHHs BEIIECTBA W SHEPrUM B NMOHUMAaHWU MeTabosm3ma. Tunbl OOMEHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpodHBIA. Polb GepMEeHTOB B OOMEHE BEIIECTB U IPEBPAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBass M TeMHoOBas (a3pl QorocuHTe3a. Peakunu
¢dorocuntesa. dpdexkTuBHOCTH PoTOCHHTE3A. 3HAUEHUE (POTOCHHTE3a [T )KU3HU Ha 3emIie.
Bnusiaue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3UpyloIlue OakTepuu. 3HAUEHUE
XEMOCUHTE3a JJIs KU3HU Ha 3eMiIe.

OHepreTudeckuii 0OMeH B KileTKe. Paciiernsienye BeIecTs, BbICICHUE U aKKyMYJINPOBaHHE
SHEPTrUU B KIJIETKE. DTambl SHEpreTHueckoro oomena. I'mukonus. bposkeHue u ero BHIBIL.
KucnoponHnoe oxucinenue, uin kKieToyHoe abixanue. OkucnutenbHoe (HocGopuinpoBaHue.
O PeKTUBHOCTD IHEPTETHISCKOTO OOMEHA.

Peakiiun marpuuHoro cuHre3a. [enermueckas wuHpopmamms wu JHK. Peammsanus
TeHETHYECKOW MH(pOpMaIuu B KIeTKe. | eHeTHYecKuid Ko ¥ ero CBOMCTBA. TpaHCKpUIIHS —
MatpuuHblii cunte3 PHK. Tpancnsamus — OuocuHTe3 Oenka. ITambl TpaHCISIUU.
KomupoBanue amuHokucioT. Posb pubocom B GrocuHTe3e OemKa.

Hexknetounsie ¢hopmbl xku3nu — Bupychl. Mctopust otkpeitus BupycoB (/1. Y. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JOBEKa, BbI3bIBaeMble BUpycamMH. Bupyc nmmyHnozaeduuta yenosexa (B1Y)
— Bo30yaurens CIIN1a. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHMM

[TpakTHYECKOE 3aHSTHE 2
Ne 2 «Pemrenue 3aza4 Ha ONpeeIeHNE NTOCIE0BATEIbHOCTH HYKJIEOTHIOBY
Pa3nes 4. PazMHokeHHe M1 HHAUBHYAIbHOE Pa3BUTHE OPTAaHU3MOB 4
Tema 4.1. Coneprxkanne y4eOHOro MaTtepuania 2
JKn3HeHHBIN UK Knerounblif 1uKa, WIM SKU3HEHHBIH IMKI KieTku. MHtepdasa m muros. Ilpoueccsl,
KJIETKH. nporekamomue B uHTepdase. Permkanus — peakuust matpuunoro cunreza JJHK. Crpoenue
@opMbI pa3sMHOXKEHHS | XPOMOCOM. XPOMOCOMHBIA Ha0Op — KapuOTHUI. JIMTUIONAHBINA U TaljIOUAHBIH XPOMOCOMHBIE OK-01, OK-02,
OpraHu3MOB. Habopbl. XpomaTuibl. lluToNOrMYecKkue OCHOBBI Pa3MHOXKEHUS W HWHIUBUIYATBHOTO OK-04
NuauBuayansHoe pazButug opraHusMoB. Jlenenume kinerkm — wmuTo3. Craamm Mwurtosza. llponeccsl,

Pa3BUTHEC OPraHU3MOB

MPOUCXOJSAIINE Ha Ppa3HbIX CTagusAX MHUTO3a. bHOJIOrmyeckuii cmbicia  MHUTO3a.
[Iporpammupyemasi rudesb KJIETKU — aloITo3.
@DopMbl pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe U 1ojaoBoe. Bupl 0ecnonaoro pa3MHOKEHUS:




JieJieHre HaIBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTHBHOE
pasmHokeHue. ckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIsI CEICKIIUH.
[TonoBoe pa3MHOXeHHUE, €ro OTAWYMs oT Oecmosoro. Meito3. Ctaguu meiio3a. [Iporeccsr,
Mpoucxoasume Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMbicn 1 3HaUeHHe Meiio3a. ['amerorenes — mporecc o0pa3oBaHus OJOBBIX
KJIETOK y )KUBOTHBIX. [10JIOBBIC Kene3bl: CEeMEHHUKH U sudHUKUA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30ui, sIMIIeKIeTKa) — CIepMaTOreHe3 U OOreHes.
Oco0eHHOCTH CTPOCHUS SIMIICKIIETOK U criepMaTo3ouioB. OmnogorBopenue. [laprenorenes.
NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEeHE3). DTaIbl
AMOPUOHAIILHOTO PAa3BUTHUS Y I[MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIIHS,
opranorene3. IloctamOpuoHanbHoe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOTO Pa3BUTHSL:
npsMoe, HempsMoe (JIMYuHOYHOE). BimsHHME cpeipl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CHOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE yponacTBa. Poct u pa3Butue pacteHuil. OHTOreHe3
IIBETKOBOTO PACTEHHMS: ABOMHOE OTUIOJOTBOPEHUE, CTPOCHHUE CEMEHH, CTaJIUU PA3BUTHS

HpaKTI/IquKI/IC 3aHATUA

Ne 3 ((I/IH(beKI_II/IOHHBIe 3a00/1eBaHus U OIIUACMHUHN B UICTOPUHU YCIIOBCUCCTBA»

Paspnen S. HaciieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
Hacle10BaHUs

Copep:xanne yueOHOTo MaTepuana

[IpenmMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOIOTMM B CTAHOBJIEHUU T'€HETHUKH.
Bkiag poccuiickux M 3apyOeKHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. MeTolbl T'€HETHUKHU
(rubpuonornyecKkuii, LUTOT€HETUYECKUH, MOJEeKyJIsIpHO-reHeTuueckuil). OCHOBHBIE
TEHETUYECKUE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKpEIIMBaHHUM.
3aKOHOMEPHOCTH  HAcJelOBaHWs  IPU3HAKOB,  YCTaHOBIEHHble [.  Mennenem.
MoHorubpuiHoe CcKpelmuBaHue. 3aKOH €IWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJCHMS.
[IpaBmwiio nomMuHHMpOBaHMS. 3aKOH paclIEIUIEHHUs NpU3HAKOB. ['MIOTe3a 4YMCTOTHI TaMerT.
[TomHOe M HemonHoe NoMuHUpoBaHME. /IurnbpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHUMOIO
HacJIeIOBaHUsl MpHU3HAKoB. lluToreHeTnueckue OCHOBBI JUTHOPHAHOTO CKpEIIMBAHMS.
AHanuzupyrolee CcKpelmuBaHue. lcrnonb3oBaHME aHANU3HUPYIOLIETO CKPELUIMBAHUS IS
oTpesiesIeHUs] TEHOTHUIIA 0COON

HpaKTI/I‘-ICCKOC 3aHATUC

Ne 4 Pemienue 3alad Ha OIIpCACIICHHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJICIACTBCHHBIX
IIPpU3HAKOB MpuU MOHO-, 1OU-, HOJ'II/IFI/I6pI/IJIHOM U aHAIM3SUPYIOIIEM CKpPCIIWMBAHUU,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

OK-01, OK-02,
OK-04




Tema 5.2.
CuemieHHoOe
HacJeq0BaHue
MPU3HAKOB

Copep:xanue yueOHOro MaTepuana

CueruienHoe HacnenoBaHue mnpu3HakoB. PabGora T. Moprana 1o CHEIJICHHOMY
Haclle/IoBaHUIO TIeHOB. HapylieHune cueIuleHnss TE€HOB B pe3ylbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | 'eHeTHUeCKHe KapThl.

I'enetnka nosna. XpoMOCOMHOE ONpeAeiaeHHe Moia. AyTOCOMBI U IIOJIOBbIE XPOMOCOMBI.
I'omorameTHnie n rereporaMCeTHbIC OPraHU3MBbI. HaCJICI[OBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
110JIOM

HpaKTI/I‘-IeCKOC 3aHATUC

Ne 5 Pemnrenune 3a1a4 Ha OIIpCACIICHHUEC BECPOATHOCTH BO3HUKHOBCHHSA HACICACTBCHHBIX
IIPU3HAKOB IIpU CHCIUVICHHOM HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHIIMYCCKHUX CXEM
CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

Coneprkanne y4eOHOro Marepuasia

N3MenunBOCTh. BUibl H”3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacliecTBeHHas. Ponb cpenpl B
HEHACJICJICTBEHHOW HW3MEHUYUBOCTH. XapaKTCPUCTUKA MOMU(DHUKAIIMOHHOW H3MCHUYHUBOCTH.
Bapuanuonnslii psg v BapuarmonHas kpuBas. Hopma peakuun npusHaka. KoinuecTBeHHbIE
M Ka4yeCTBEHHbIE TPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAM(PUKAIMOHHON
H3MEHYUBOCTH.

Hacnencrsennasi, uiM TeHOTHIMYECKAs HM3MEHYHMBOCTH. KomMOMHATHBHAsS HM3MEHYUBOCTb.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOWHATHBHOM H3MEHYHBOCTH. MyTalmoHHAs
M3MEHYUBOCTh. Kiaccudukaiusi MyTaiuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa u
NpPUYMHBI  MyTanuil. MyTareHHele (akTopbl. 3aKOH TOMOJIOTHUYECKHX pSJIOB B
HacJIeICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBuioBa

[IpakTHueckoe 3aHsTHE

No 6 Pemenue 3amad Ha ompenerncHHUE BEPOSITHOCTH BO3HUKHOBEHHWS HACIEICTBEHHBIX
MPU3HAKOB NPH PA3JIMYHBIX TUIAX B3aHMMOJICWCTBHS T'€HOB, COCTABICHUE T'€HOTUITMYECKHX
CXEM CKPEIIMBaHUS

Tema 5.4.
I'eneTuka uenoBeka

Copep:xanne yueOHOTo MaTepuana

I'eneruka wyenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOJbI TE€HETUKH YEJIOBEKa:
TeHEaTOTUYECKUI, ONU3HEIOBBIA, NUTOTCHETUYECKHH, OUOXUMUYECKUH, MOIEKYISPHO-
reHeTndeckuii. COBpEMEHHOE ONpEIEIeHUEe TEHOTHNA: MOJHON€HOMHOE CEKBEHUPOBAHHE,
TeHOTUITUPOBaHuE, B TOM uucie ¢ nmomombto [11[P-ananu3a. HacnencrBennrie 3aboneBaHus
YEeJIOBEKa: TEHHBbIE OOJie3HW, OOJIE3HHM ¢ HACJIEACTBEHHOW MPEeapacioioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. CoMaTHYecKHe ¥ reHepaTtuBHble MyTalud. CTBOJIOBBIE KIETKH.




[lpuHnunel  310poBOro  obOpaza JKU3HHM, JAMArHOCTUKH, NPOPMIAKTUKA U  JICYCHUS
TCHETUYECKUX  Oone3Hed.  MeauKo-TeHeTHYeCKOoe  KOHCYJIBTUPOBAHHWE.  3HAYCHHE
MEIUIMHCKOW TEHETUKH B MPENOTBPALICHUH W JICYEHUHU TEHETHYECKHX 3a00JIeBaHMii
4eJI0BEKa

HpaKTI/IHCCKOC 3aHATHUC

Ne 7 «CocTtaBiieHue 1 aHalIu3 POAOCIOBHBIX YEJIOBEKA»

Pa3zpen 6. DBoJironuoH

Hasi OHOoJIOrus

[ep}

Tema 6.1.
OBOJIIOLIMOHHAS
TEeOpHst
H €€ MECTO
B OMOJIOTHH

Cojnepxkanue y4eOHOro MaTepHuaia

[Ipennochliku BOSHUKHOBEHMS 3BOJIFOIIMOHHON TEOPUH. DBOJIOLMOHHASL TEOPUS U €€ MECTO
B Ouonoruu. BinsHue 3BOMIOLMOHHONW TEOpHMM Ha pa3BUTHE OHOJOIMM U JAPYIMX HayK.
CuzerenscTBa 3Bomonuu. [laneonronornueckue: Mocaea0BaTeabHOCTD MOSBICHNS BUIOB B
MAJICOHTOJIOTHYECKOH JieTonucH, nepexoansie (opmbl. buoreorpaduyeckue: cxoacrBo u
pasnuune ¢ayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTMUECKUE: CXOACTBA U PA3IUUUs
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIE, PYAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IyTeHl y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopus Y. Jlapuna. Ilpennocbiiku BO3HUKHOBEHHUS JapBUHH3MA.
JIBIDKYyIIIME CHUJIBl HBOJIOLNUHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHMYEHHOCTU PECYpPCOB, Heolpeneraé¢HHas MU3MEHUYMBOCTh, OOpbOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MHUKpPO3BOMIOLIHS.
MakposBosnronus

Copep:xaHue yueOHOTo MaTepuana

Cunrernueckast teopust 3Boitonuu (CTD) u e€ ocHOBHbIE MOJOKEHUSA. MUKPOIBOIIOLHMSL.
[Tomymnsanus Kak equHUIA BUJIA U 3BOJIIOLUH.

JIBrokymue cuibl ((paKTOPBI)IBONIONKUUA BUIOB B Mpupoje. MyTallMOHHBIN Mporecc u
KOMOMHATHBHAs HM3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanus. EctecTBeHHbIE 0TOOp — Hampasisomui — (axktop sBomouud.  DopMbl
€CTeCTBEHHOT0 0TOopa. IIpucroco6ieHHOCTh OpraHU3MOB KaK pe3yiabTaT 3BOJIOLMH.
[Ipumepsl npucnocobsieHuit y opranusMoB. Apomopdo3bl U uAHoagantauud. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (OpPMBI BUA00OPa30BaHUs: Teorpaduyeckoe,
JKOJIOTUYECKOE.

MaxkposBomronust. PopMbl  BONMIOLMHU:  (UIETHYECKAsl, TUBEPreHTHAs, KOHBEPreHTHasd,
napajuienpHas. HeoGpaTuMocTh 3BONIOIMH

HpaKTI/ILICCKOC 3aHATUC

OK-01, OK-02,
OK-04




Ne 8 «CpaBHenue BUIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIOH»

Paznesn 7. Bo3HUKHOBeHUE W pa3BUTHE KM3HM HA 3emJie

[ep}

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Conepkanue y4eOHOro MaTepHraia

JloHay4yHble NpPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 W MaHCIepMus. XUMUYeCKasi dBOIIONUs. AOHOTCHHBIN CHHTE3
OpraHMYECKHUX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHYECKOHN DBOJIIONMK. HavanpHble 3Tanbl Omosiorudeckou fspoironuu. | umoreza PHK-
Mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH M MX 3BOIIONKA. PDOpMHUPOBAHKE OCHOBHBIX T'PYIIIT )KMUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM U nepuojaMm. Karapxeil. Apxeiickas u nmpoTepo30ickKas
opbl. [laneosolickas spa u €€ mnepuoapl: KeMOpHUICKMH, OPIOBUKCKHM, CUIIYpUHCKH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, NIepMCKUl. Me3030iickas 3pa U €€ mepuoibl: TPUACOBBI,
IOpCKUii, MesioBoW. KaitHo3olckass 3pa W €€ NepuoAbl: MATEOr€HOBBIM, HEOT€HOBBIM,
AQHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

IIpoucxoxneHue
YyeIoBeKa —
AHTPOIIOTEHES.
OCHOBHBIE CTaIUN
ABOJIFOIIMU YEIOBEKA

Coneprxkanne y4eOHOro Marepuasia

CucreMa OpraHM4YecKoro Mupa Kak OTpaxxeHue 3BOJIIOIUH. OCHOBHBIC CHCTEMATHUYECKHUE
TPYIIIBI OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M TE€OJOTHYeCKHUX MporeccoB. OCHOBHBIC
STambl SBONIOIHUHM PACTUTENBHOTO W JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHid W
KUBOTHBIX. [losiBNIeHNE, paclBET U BBIMUPAHUE TPYIIIT dKUBBIX OPTAHU3MOB.

OBOJIIOLIMSL  YeNOBEeKa. AHTpONOJOrvMs Kak Hayka. Pa3BuTthe mpencTtaBieHUd O
MPOUCXOXKJACHUHN dYelloBeKa. MeToabpl HM3ydeHHsl aHTpororeHe3a. CxolCcTBa W pasziuyus
YelIoBeKa W JKMBOTHBIX. (CHCTEMaTHyecKOe IIOJOKEHHE YeJoBeKa. JIBMKyIIMe CHIlbl
(pakTopel) aHTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIH OTOOD.
OO61ecTBeHHBINH 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TPY/la, MBIIIIIEHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU HBOJIIOIMK YEJIOBEKA: aBCTPAJOMUTEKH, UeIOBEK yMEIbIH,
Yenosek npsaMoxoasaumi, YenoBek HeaHIepTalbCKuid, UenoBEeK pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku McKomaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHECHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONBINHE pachl: €BpONEOoUHAs (€BpaszwiicKas), HErpo-
aBCTpajoujHas (dKBaTOpHANbHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepUKaHCKas). UYepTsl
MIPUCIIOCOOJICHHOCTH TIPEJICTABUTENCH YEIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[IpakTHueckoe 3aHsATHE

OK-01, OK-02,
OK-04




Ne O ((BpeMH 1 IIYTHU PACCCIICHUA YCJIOBCKA I10 IIJIAHCTC)

Pasjen 8. OpranusMsl u oOKpykauas cpeaa 4
Tema 8.1. Coneprxkanue y4eOHOro MaTepuasia 2
Okonorus DKOJI0rus KaK HayKa. 3a/ladd ¥ pa3/ieibl 9KOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEOBaHUM.
Kak Hayka. Cpefbl DKOJIOTHYECKOe MHPOBO33PEHUE COBPEMEHHOIro yenoBeka. Cpeabl OOUTaHHS OpraHU3MOB!
KU3HU. BOJHAs,, HA3€MHO-BO3/yIlIHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHAsA. OKOJOTHYECKHE
DKoslorn4yeckue ¢bakrtopsl. Knaccubukanuss skonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHYECKHE MU
(baxTopsl. aHTpororeHusle. JleiicTBue 93KOJIOrMYecKHX (HaKTOPOB HA OPraHU3MbL. AOMOTHYECKHE
DKoslorn4yeckue (bakTopsl: CBET, TeMIleparypa, BiaaxxHocTb. doronepuoausm. [Ipucrnocobienus opraHu3MoB OK-01. OK-02
XapaKTePUCTUKU K JeicTBuio abuotndeckux ¢akropoB. buomormdyeckue putmbl. buotuueckue (akTOpHI. OK-0 4’ OK-O7’
HOMYJISLUH Bunbsl  OuoTHMuUeCKHMX  B3aMMOJAEHCTBHMM: KOHKYypeHIMs, XuInHuH4ecTBO. Ilapazurtusm, ’
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEUTpanusm.
3HayeHue OMOTHYECKMX B3aUMOJCHCTBUN AJIS CyILIECTBOBAHUS OPraHU3MOB B NPHUPOJIHBIX
coo01ecTBax.
DKOJIOTHYECKHE XApaKTepUCTUKH momynsauud. OCHOBHbIE IIOKa3aTesd  MOMYJISALMH:
YHUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, IPUpOCT, MuTrpauus. [luHamuka
YHUCICHHOCTH NOMYJISIUU U €€ PeryJsisiius
[IpakTHYECKOE 3aHSTHE 2
Ne 10 «ITomcy€T NIOTHOCTH NOMYJISILIMI pa3HBIX BUJIOB PACTECHUI
Pa3nen 9. Cool1ecTBa M YK0J0rHYecKHe CHCTEMbI 10 OK-01, OK-02,
OK-04, OK-07
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 K 1.1.
CoobmmectBa CoobmectBo  opranu3mMoB  —  OworeHo3.  CTpykTypbl ~ OHWOIIEHO3a:  BHJIOBas,
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (muesast). Bunsl-nomuHanTel. CBs3u B OHOLIEHO3E.
HKOCHUCTEMBI. Dkojorudeckue cucteMsl (3kocucreMsl). llonstne 00 »sKocucTeMe U OHMOreolEeHO3E.
[TpuponHsie @OYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
HKOCHUCTEMBI. KpyroBopot BelecTB M MOTOK 3HEPrHUU B sKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
buocpepa — skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKA3aTeNId 3KOCHUCTEMBI: OHoMacca,
riobanpHas MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMomMaccel. CBolicTBa

IKOCHCTEMA 3EMIIH.

9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. CyKIeccus.

[IpuponHble SKOCHCTEMBI. OKOCHCTEMBI peK M  03€p. ODKOCHUCTEMA XBOWHOIO WM
LIMPOKOJINCTBEHHOTO jeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucrembl. buonornueckoe u  XO3SMICTBEHHOE 3HAUYE€HHE AarpodKOCUCTEM U
ypboskocucteM. buopasHooOpasue kak ¢akrop ycroilumBoctu 3kocucteM. CoxpaHeHHe




OMOJIOTMYECKOTO pa3Ho0Opa3us Ha 3emiie.

VYuenue B. U. Bepnuanckoro o 6uoctepe. ['pannibl, coctaB u crpykrypa 6uochepst. XKupoe
BemectBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdephl Kak TI00aJTbHOW HIKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHE W oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl BemiectB u
OMOreOXMMHYECKUE IHUKJIBI d3JeMEHTOB (yriaepoja, aszora). 30HaIbHOCTh OuOC(hepHI.
OcHOBHbIE OMOMBI CYIIN

Tema 9.2. IIpodeccuonanbHO OpHEHTHPOBAHHOE co/iep:kKaHHe (coAepiKaHUe TPHUKJIIATHOIO
Brnusnane MOLYJIs1)
AHTPONOTEHHBIX YenoBeuecTBO B O6uochepe 3emiau. AHTponoreHHsle u3MeHeHus: B ouocdepe. ['nodanbHbie
(dakTopoB Ha skojornyeckue mpodiembl. CocyliecTBOBaHME TPHUPOALI M yenoBeuecTBa. CoxpaHeHHe
o6uochepy Ouopa3zHooOpa3usi Kak OcCHOBa ycroiuuBocTu Ouoceprl. OcHOBa palloOHaIBLHOTO
yOpaBieHUS TPUPOAHBIMU PECypCaMU M HMX HCIOIb30BaHue. JloCTHKeHUs OMOJIOTHH U
OXpaHa MPUPOJIbI
[IpakTrueckoe 3aHsATHE
No 11 «OTXx0/1b1 TPOU3BOJICTBA»
Tewma 9.3. IIpodeccuonaibHO OpUEHTHPOBAHHOE coOjAep:KaHMe (coaeprkaHHe TMPHUKJIATHOTO
BnusiHue counanbHo- | MOIYJIst)
HKOJIOTUYECKUX 310poBbe U ero cocrapistonue. MakTopbl, MOJOXKUTEIHLHO U OTPULIATENBHO BIHSIONINE HA

(akTopoB Ha
3JI0POBBE YETOBEKA

opraHusM denoBeka. [IpoGiiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370pOBbE 4YeloBeKa
(37eKTpOMarHUTHbIE II0JI, OBITOBas XWUMHS, H30BITOYHBIE IIYMbI, paguanus U T.IL.).
Anantanus  opraHu3sMa yeiloBeka K (akropaM okpykatomed cpenbl. [IpuHnmmns
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. Guszndeckas aKTUBHOCTh M 3JJOPOBBE.
broxumuueckne acieKThl pallMOHAIBHOIO TUTAHMUS

JlaGopaTopHble 3aHATHS

Ne 2 «YmMcTBeHHas pabOTOCIIOCOOHOCTD)

Pa3neua 10. Cesiekiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexmus
KaK HayKa 1 MmpoIiecc.
OCHOBBI
OHMOTEXHOJIOTHH

Copep:xaHue yueOHOTo MaTepuana

Cenexkuus Kak Hayka W TMpouecc. 3apoKICHHE CEICKIMH U JoMecTukanus. Ydyenue H. H.
BapunoBa 0 1eHTpax MHOTooOpa3us W MPOUCXOXKIEHHUS KYIbTYpHBIX pacTeHwid. LIeHTpsI
MPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CopT, mopoja, mramM. COBpEMEHHBIE METOMbI
CEJICKIIYH. MaccoBblit
U WHAUBUIAYaJbHBI OTOOPHI B CEJNEKIIMU PACTCHHH W >KUBOTHBIX. OIIEHKA JKCTepbepa.
bruskoponcTBeHHoe ckpemuBanue — WHOpuUAWHT. Yucras nauHMs. CKpeuuBaHUE YUCTHIX
muHnil. ['ereposuc, nmm rubpuanas cuna. HeponacTBeHHoe CKpelmiMBaHHe — ayTOPUAMHI.

OK-01, OK-02,
OK-04, OK-07
K 1.1.




Otnanénnas rubpuausanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M IOJIydeHHe
MTOJIMIUIONIOB. JJOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHonoruss Kak oOTpacib IPOU3BOACTBA. ['eHHas WHXEHepusa. OTambl CO3AAHMA
pexombunantHoi JIHK u Tpancrennbix opranuszmoB. Kierounas umxenepus. Kierounsie
KYJIBTYPBI. MUuKpOKIOHaIbHOE pa3sMHOKEHHUE pacTeHHH. Knonuposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTMUYECKUE U ITUYECKUE
npo6sembl. 'MO — reHeTndecku MOAM(PULIMPOBAHHBIE OPraHU3MBbI

Tema 10.2. IIpodeccnoHanbHO OpHEHTHPOBAHHOE coO/iep:kaHHe (coAepkaHUe MPHUKJIIATHOIO
brorexHonoruu MOYJIs1)
B KM3HHU U npodeccun | [Ipaktudeckoe 3aHITHE 2
Ne 12 Keiicbl Ha aHanu3 WHGOPMAIMM O HAYYHBIX JOCTHIKEHUSAX B OOJACTH T'€HETHUYECKUX
TEXHOJIOTHH, KJI€TOYHON MH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTUM. 3aluTa Keiica.
Pa3nes 11. Pemienne keiicoB B 00J1acTH OMOTEXHOJIOTHI 6
Tema 11.1 IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (colep:KaHHe TPHKJIATHOIO 2
buotexnonorun MO/LYJIs1)
U TEXHUYECKUE PazButne OMOTEXHONIOTHMII ¢ TPUMEHEHHEM TEXHHUYECKHX CHcTeM (OHMOMH)KeHepus,
CHCTEMBI OouonHdopmatika, OMOHMKA) M HX INPUMEHEHHE B JKU3HU YEJIOBEKAa, MOMCK M aHAJIU3 OK-01. OK-02
nH(pOpMallMM U3 pa3IMYHbIX HCTOYHUKOB (Hay4yHass M ydeOHO-HaydHas JHUTepaTypa, OK-0 4’ OK-O7’
cpeAcTBa MaccoBor MH(pOpMaIuu, ceTb IHTepHET U Apyrue) HK’ 11
[pakTHueckue 3aHsITUS 4 o
Ne 13 Keiicbl Ha aHanu3 MHQOpPMALMM O pa3BUTUU OUOTEXHOJIOTUH C NPUMEHEHHEM
TEXHUYECKHX CUCTEM (II0O MUHHU-TPYIIIIaM).
No 14 3ammura keiica: TpENCTaBICHHE PE3YyJIbTATOB PEIICHHUS] KEWCOB (BBICTYIUICHHE C
MIPE3EHTALNEH )
IIpomexyTounas arrectaums (1uddepeHIpoBaHHBIN 3a4€ET) 2
Bcero: 72




3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1. s peanu3amuv NPOrpaMMbl JTUCHUILIMHBI JOJKHbI ObITH NMPEIyCMOTPEHbI
cieayiomue crnenuajbHble IOMeIeHus

Kabunet «buonorumn.

O6opynoBanue kabuHera:

Kommiekr ydeOHOW Mebenu miisi oOydaronmiuxcsi, pabodee MeECTO Y4YWTeNs, JOCKa.
Muxkpockon Levenhuk Rainbow 2L PLUS. Mogens «Topc udenoBeka», 48 cMm, 12 dgacrtei.
Ckener yenoBeka 85 cm. Moaens "bakrepus". Biaxusiii npenapar Pazsutue kypuibl. Monenb
"Knerka pactenus". Moaens-amunkanus Hacnenosanue pesyc-daxropa. Monenb-anmimkanus
MonoruOpuiHoe CKpeuMBaHUe U €ro I[MTOJIOTMYECKHe OCHOBBL. MoJenb-anmiuKanus
Jurubpuanoe CKpelMBaHUe W €ro LUTOJOTMYECKHEe OCHOBBL. Mopenb-amminkanus ['eneTnka
rpymi kpoBu. Mukpockorn 1udposoit Levenhuk Discovery Pico Polar ¢ kauroii.

B Oubnumoreunsiii Gpoua BXomaT yuyeOHUKH, ydeOHO-MeToanueckue KoMIuiekTsl (YMK),
o0OecrieunBarOIie OCBOCHHE Y4YeOHOW AUCHUIUIMHBI buonorus, peKoMeHIOBaHHBIE WU
JOTYIIICHHBIE U HWCIOJBb30BaHUS B TMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3ALUSX,
peanu3yonmx 00pa3oBaTeIbHYyI0 MPOrpaMMy CpeAHero oO0Iiero oOpa3oBaHHs B Ipenenax
ocoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIeT0 0Opa30BaHHUS.

B mporiecce ocBoeHus mporpaMMbl yueOHOM AUCHUIUIMHBI BHOJIOTHS CTYyIEHThl UMEIOT
BO3MOXXHOCTh JOCTYIa K JJIEKTPOHHBIM YYEOHBIM MarepHajaM, MMEIOUIMMCS B CBOOOIHOM
noctyne B ceTd VHTepHET (SJIEKTPOHHBIM KHHUTraM, MpaKTUKymaMm, TecTaM U JIp.), calTam
rOCY/IapCTBEHHBIX, MYHUITUTIAILHBIX OPTaHOB BIIACTH.

3.2. UndopMmanmoHHoe obecrniedeHne peajn3alui NPorpaMmMbl

Ilepeuenn peKoMeHIyeMbIX Y4eOHbIX U3IaHMH, HNuTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEePaTyphl

OCHOBHbIE HCTOYHHKH:

1. TynskoBa, O. B. buonorus : y4e6nuk mns CIIO / O. B. TynskoBa. — 2-e u3g. —
CapatoB : IIpodobOpazoBanme, 2024. — 450 c. — ISBN 978-5-4488-2099-1. — TekcT
ANIEKTPOHHBIA // DNeKTpoHHBIM pecypc 1udpoBoil  obOpazoBarensHOM cpeasl  CIIO

PROFo0Gpa3zoBanue.
2. CynenoBckas, A. B. bruonorus : Mmeroandeckoe mocodue sl MpaKTUIECKUX 3aHATHI U
camocTosTelbHOU paboThl cTyneHTtoB ¢akynasreta CIIO / A. B. CynenoBckas. — bpsiHCcK :

BbpsiHckuii rocynapcTBeHHbIN arpapHblil yHuBepcuTet, 2024. — 57 €. — TeKcCT : 2IeKTpOHHbIH //
DNeKTPOHHBIN pecypc nudpoBoi oodpazosatenbHon cpeabl CIIO PROFob6pa3zoBanue.

JlonoJIHUTe/IbHbIEe HCTOYHUKH:

1. Aradonosa, A. b. buonorus: 6a30Bblii ypoBeHb : Y4eOHMK Al 0Opa30BaTENbHBIX
OpraHu3alii, peaau3yrmux o0pa3oBaTeNlbHbIE MPOrpaMMbl CPEAHEro MpoecCHOHATHLHOIO
obpazoBanus / A. b. AradonoBa, A. A. Kamenckuii, B. U. CuornazoB. — MockBa
[Tpocsemenue, 2024. — 272 c. — ISBN 978-5-09-113524-4. — Tekct : 37IeKTpOHHBIN //
DneKTpOoHHBIH pecypc nudpoBoii odpazoBatenbHoil cpeast CITIO PROFo6pa3oBanue.

2. AradonoBa, A. b. buonorus: 6a30BbIii YpOBEHb: MPAKTHUKYyM : ydeOHOe mocobue,
pa3paboTaHHOE B KOMIUIEKTE C y4eOHUKOM JJisi 00pa30BaTeIbHBIX OpraHU3aluid, peaan3yonmx
oOpa3oBaTesibHbIE TPOrpaMMBbl CpeHero npodeccuoHaabHoro oopasosanus / A. b. Aragonosa,
B. 1. CuBornazos. — Mocksa : IIpocsemenne, 2024. — 112 ¢. — ISBN 978-5-09-112641-9. —
Tekct : 3JeKTpOHHBIM // DNeKTpOHHBIH pecypc udpoBoi obpazoBarenbHOi cpensl CIIO
PROFo6pa3oBanue.

HNHuTepHeT-pecypcsl
1. www.openclass.ru (OTKpBITHII KJIacC: ceTeBbie 00pa3oBaTeIbHbIE COOOIIECTBA).



How

o1

www.school-collection.edu.ru  (Enunas komnekmus 1HQPOBBIX  00pa3oBaTENbHBIX
pECypCoB).

www.festival.lseptember.ru (®ectuBane negarorndeckux uueil «OTKPBITHIA YPOK»).
www.sbio.info (Bcst 6uonorus. CoBpemMeHHast OMOI0THs, CTaThH, HOBOCTH, OMOJIMOTEKA).
www.window.edu.ru (Eannoe oxHO mocTtyna K oOpa3oBarenbHbIM pecypcam MHTepHeTa
o 6uosorun).

www.5ballov.ru/test (TecT 11t aOUTYpHUEHTOB 1O BCEMY IIKOJILHOMY KypCy OHOJIOTHH).
www.Vvspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKAaIIMOHHBIE BUKTOPHUHBI TIO OMOJIOTUH
¥ 9KOJIOTUHU Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA).

www.biology.ru (buonorus B OtkpbiTOM Koyuiemke. CalT COAEPKHUT dSICKTPOHHBINA
yueOHUK 1o Ouosoruu, On-line TecTsl).



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJIBLHON
JUCHUIIJINHBI

KoHTposib ¥ oOlleHKa pe3yabTaTOB OCBOCHHS O0IIE0O0pa30BaTEIbHON  AMCIUILIMHBI

PacKpBIBAIOTCS Yepe3 MUCIMIUIMHAPHBIC Pe3y/IbTaThl, HAINPaBICHHbIE Ha (popMUpoBaHHE OOMIMX WU

HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM 1 TEMaM COACPIKaHUA yqe6H0ro mMarepuajia.

Oo6masi/npodeccuonanbHast
KOMIeTeHIHA

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUsA

OK 01. Bribupars cmocoObl
pelieHus 3aj1a4
npohecCHoHATBLHOM
JIeSATEIbHOCTH TPHUMEHHUTEILHO
K Pa3JIMYHbIM KOHTCKCTaM

Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4IT-0/c?, 9.5M1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3paboTtka rioccapust
3anoiHeHue  CpPaBHUTEIbHBIX
TabJIuUI

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIb30BAHUE
apryMeHTOB, OHOJOTUYECKON
TEPMHUHOJIOTHH U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yinbTaTOB
MPAKTUYECKUX padoT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT

3amra WHIMBUIYaTbHBIX
MIPOCKTOB
Brinonuenue 3aJIaHUN

HpOMe)KYTOqHOﬁ aTTeCTallun

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKYCCHUS 110

COBpPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocam JE€KIHN

IIOHCKa, aHaJIu3a 7.1-7.3. 81. 82 91-93 Pa3pa60TKa MEHTaIbHONU

wnpopvatu, | A 9STRole, 10 gl e w sarra

" MH(pOPMAaIMOHHbIE 10.2,10.311-0/c, 11.11I-0/c 71a00paTOpHBIX paboOT

TEXHOJIOTUM JUIS BBITTOIHEHHUS [IpencraBieHne pe3ynbTaTOB

3a1a4 npodeccnoHaIbHON IPAaKTUYECKUX paboT

JeSITeTbHOCTH [IpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTalel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
npernoJiaBaTeseM

OK 04. OpdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHME IO BOIIPOCAM

B3aHMOJICHCTBOBATh v | 43 5.1-54,6.1-6.3, 7.1-7.3, | JeKUHH

paboTtatb B KOJUICKTHBE |

KOMaHC

8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

[IpencraBinenune pe3ynbTaTOB
MPAKTUYECKHUX paboT

3ammTa TBOPYECKUX paboT
3amura VIH]JIMBU1yaJIbHBIX
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MIPOCKTOB

OK 07. ConeilicTBOBaThL
COXPAHCHHIO OKpYy’Karoten
Cpellbl, pecypcocOepesKeHuIO,
MPUMCHSITh 3HAHUSA
00  M3MEHeHHM  KJIMMara,
IIPUHLIMIIBI OepeKITMBOTO
MpOMU3BOACTBA,  3(PPEKTHUBHO
JIECTBOBATH

B UpPE3BBIY aMHBIX CUTyaluAax

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 81, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

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

OO6cy»xaeHue 1o Borpocam
JEKUUU

Pazpabotka rimoccapus
3anojaHEeHUe  CpaBHUTEIBHBIX
TadJIHIL

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEeHTOB, OHOJOrMYECKOH
TEPMHHOJIOTHMH U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBineHue  pe3ysbTaToOB
NPaKTUYECKUX padboT
KontponbHble paboTbl

3aiuTa TBOPUYECKUX padoT
3amura VHIWBUYaJIbHBIX
IIPOEKTOB

Brinmonnenue 3aganuii
IIPOMEKYTOUYHOM aTTECTalluN

K 1.1.
COCTOSIHUSA

JIOKyMEHTUPOBATh

I/IH(1)OKOMMYHI/IK8.I_II/IOHHBIX
CHUCTEM U HX COCTAaBIAIOIIUX B
mpouecce HaJlaaKHu n
SKCILTyaTalluu

TeMmsl 9.1-9.3,
9.411-o/c, 9.5I1-0/c, 10.1.
11.1

OnenuBaemast TUCKYCCHS T10
BOIIpOCaM JIEKLIUU
Pa3paboTka MeHTaIbHOMI
KapThl B MUHU TpYIIIax
[IpeacraBnenne pe3ynbTaTOB
NPaKTUYECKUX paboT
IIpencraBieHne yCTHBIX
COO0IIIEeHUH ¢ Mpe3eHTalueH,
MIOATOTOBJIEHHBIX 10 IEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenoaaBaTesieM




