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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
0011e00pa3oBaTeIbHOr0 MHKJIa 00pa3oBaTenbHOM mporpamMmmbl B cooTBercTBUU ¢ PI'OC CIIO mo
cneuuanbHocTy 09.02.11 Pa3paboTka u ynpasieHne mporpaMMHBIM 00eCTIE€YeHUEM.

1.2. Hean u miianupyemMble pe3yibTaTbl 0CBOCHHUSA TUCHUIIINHBI:

1.2.1. Heap AMCHUILIHHBI

Cogepxanue mporpamMMmbl 00IIe00pa30BaTeIbHON TUCHUILIMHBI «brosiorus» 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 3HAHUSAMU 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 «buoisiorus» Ha 6a30BOM ypoBHE oOecreunBaeTcs
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 MUpa,
0 METO0/Iax Hay4yHOro MO3HAHHUS, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSX >KUBBIX CHCTEM Pa3HOTO
YPOBHS OPTaHU3AIINH, BEIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

o (dbopMupoBaHue y oOyuaromuxcs MI03HABATENbHbIX, MHTEJJIEKTYyaIbHBIX
U TBOPYECKHX  CHOCOOHOCTEH B  TMpolecce aHaiaM3a JaHHBIX O  IMYTSIX  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 OLICHUBATh SIBICHUS OKPYXKAIOIIET0 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, PAa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHM
U arpoOMOTEXHOJIOT U

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 LIEHHOCTU OMOJIOTMYECKUX 3HAHUU JUISl IOBBIIICHHS YPOBHSI SKOJIOTUYECKOM
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

3J10pOBbBI0, 000CHOBaHME U COOIIOACHNE Mep MPODUITAKTUKH 3a00ICBaHUH.

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 COOTHECEHHUH c JTUYHOCTHBIMU, MeTanpeaMeTHbIMU
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 oTpaxkarh B yacTu: | [IP6 1. CdhopMupoBaHHOCTh 3HAHUKW O MECT€ M POJIM OHOJOTHH
CHOCOOBl  PElICHHs | 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. CdopMUPOBAaHHOCTb YMEHHSI PACKPBIBATh  COJEpIKaHHE
JESITeIIbHOCTH - TOTOBHOCTb K aKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW | OCHOBOIOIATAIONIMX OHOJOTHYECKMX TEPMHUHOB M 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

- HHTEpeC K pa3IHYHbIM cdepam npodecCroOHaATBHOM
JIeSITCIIEHOCTH.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnazieHne YHUBEPCAIbHBIMH YYECOHBIMH TTO3HABATEIbLHBIMHU
NEeNCTBUSIMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

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

- YCTaHaBJIMBAaTh CYLIECTBEHHBIH MPU3HAK WJIM OCHOBAaHUS
JUTSL CpaBHEHUS, Kilaccu(uKanuu u 0000IIeHUS;

- ONIPEACIIATH LIeNIN AeATENbHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B pacCCMaTPUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JESTENBbHOCTh, OIICHUBAThH
COOTBECTCTBHUC p€3YJ'II>TaTOB OeiIAaM, OILICHUBATH 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 OpTraHU3alMsl JKUBBIX CHCTEM, JHUCKPETHOCTb,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykius),
HACJIE/ICTBEHHOCTb, HW3MEHUYHUBOCTb, 3HEPro3aBUCHUMOCTb, pPOCT U
pa3BUTHE, YPOBHEBAsI OPraHU3aLIUS.

I[IP6 3. CdopMupOBaHHOCT, YMEHHUS PACKpBIBaTh COJAEpIKAHUE
OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TEOPHH W THUIOTE3: KIETOYHOM,
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), rpaHunbl ux NPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

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

U OINHUCAHUS JKUBBIX CHCTEM, INPOLIECCOB U SIBJICHHM; OpraHU3alud U
MpOBECHUsT OMOJIOTUYECKOT0 SKCIEPUMEHTA, BBIABMIKEHUS THUIIOTE3,
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 3YKAPHOT; OJHOKJIETOYHBIX U




€¢ peIICHMs, HaxXOJIUTh apryMEHTBhI JUIS JIOKa3aTeahCTBa
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 TPOOJIEMbI C YY€TOM aHaIH3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETb MIEPEHOCUTh 3HAHUS B MIO3HABATEILHYIO

U TIPAKTHYECKYIO 00JIACTH KU3HEACITSITbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHHS W3 Pa3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUTaTb HOBBIE HJEH,
MOJIXOJbI U PELICHUS

npepjiaraTb OPHUIrMHAJIBHBIC

MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB, OMOTCOIICHO30B M IKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M NPEBPALCHHUS HEPTUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJIOTBOPEHUS, pPa3BUTHI M|
Pa3MHOKEHHS, WHIUBHUIYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTCHE3a),
00pbOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOT'O 0TOOPA, BUI000PA30BaAHMS,
IPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHWs, BIHMSHUS
KOMIIOHEHTOB HKOCUCTEM, AHTPOIIOTEHHBIX W3MEHEHHI
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 TIOBCETHEBHOM )KU3HU

C Lenblo obecrieyeHus OE30IaCHOCTH CBOETO 3/10pOBbS M 3/I0pOBbS
OKPYXAIOUIMX JIOJICH, COOMIONEHHs 30pOBOTO 00pasa >KU3HH, HOPM
IPaMOTHOTO TOBE/ICHUS B OKPY)KAIOIIEH MPUPOIHON cpesie; MOHNMaHue
HEOOXOAMMOCTH HCIOJIB30BaHUS JOCTH)KEHHI COBPEMEHHOW OMOIOTUU
¥ OMOTEXHOIJIOTUH [T PalliOHAIBHOTO IPHUPOIOTIOIE30BAHMSL.

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

JUIs  pa3HbIX THUIOB HACJIEJOBAaHUS NPU3HAKOB y OPTraHU3MOB,
COCTABIISAATH CXEMBI TIEPEHOCA BEIIECTB U SHEPTUH B dKOCHCTEMax (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 ACHIEKThl COBPEMEHHBIX MCCIIEOBAaHHUN B
OHMOJIOruM, MeIuIMHEe, OWOTEXHOJIOTHMHU; paccMaTpuBaTh TINoOaIbHBIE

YMEHHN KPUTHUYECKH OLCHUBAaTh
COJIEp/KAHUS, BKJIFOYAKOLIYIO

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

MMCbMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
uHpOpMallMM M3 HECKOJBKMX MCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapaTr OuoJIoTun




OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE
CpeAcTBa  TIOHCKa,
aHayM3a

U UHTEpIpETalnu
uHpopmanuu,

¥ WHPOPMALMOHHBIC
TEXHOJIOTHH TUISI
BBITIOJIHEHUST 337134
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pE3yNbTaThl JOJKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:
-c(hopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W OOIIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO HA  Juanore KYJBTYD,
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  TUIIOB,  CaMOCTOATEIBHO
OCYIIECTBIIATD IIOKCK, aHaius, CUCTEMATH3ALUIO

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

- OIICHHBAaTh JIOCTOBEPHOCTH, JIESTUTUMHOCTH HH(OpPMAIINH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIBHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIA OMOJIOTHH

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

I1P6 7. CpopMupOBaHHOCTH YMEHHUSI MPUMEHSTH TMOITY4YECHHBIC 3HAHHS
Uit OOBSICHEHUST OMOJIOTUYECKUX MPOIECCOB U ABJICHUM, JIJISI IPUHSTHS
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 UCIIOJIb30BAaHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTHH
¥ OMOTEXHOJIOTUM U1 PAllHOHATBHOTO TPUPOIOTIOIH30BAHUSI.

I[IP6 10. CdopMupoBaHHOCTH YMEHUW CO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
MHPOPMALIMK W3 HECKOJBKHUX HCTOYHHMKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN 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 178 HCCIIEIOBATENBCKYIO JIeATCIbHOCTh
VHJIUBUAYAIBHO U B TPYIIIIE.

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMH:

0) cCOBMECTHas JIeSITEIIbHOCTD:
- MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM
U MHUBUIYaJIbHOU pabOThI;

- HpI/IHI/IMaTI) meian COBMGCTHOf/i JCATCIIBHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS

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

00CYyXJ1aTh pe3ybTaThl COBMECTHOM pabOThI

I[IP6 5. IlpmoOpereHue ombITa MNPUMEHEHHS OCHOBHBIX METOJ/OB
Hay4YHOTO TIO3HAHUSA, WCIOJIb3YEeMbIX 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
COXPaHEHHIO 9KOJIOTUYECKOH KYJIbTYpbl, HIOHUMAHHUE BIUSHUS COLUAIBHO- | U ONMCAHUS KMBBIX CHCTEM, IPOLIECCOB M SIBICHUMN; OpraHM3alud U
OKpYyKaroIen HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON IIPOBEJICHUSI OMOJIOIMUYECKOT0 3KCIEPUMEHTA, BBIJBUKEHMSI TUIIOTE3,
cpenpl, U COLMATIBHOM Cpelibl, OCO3HAHHE IJO0AJIBHOIO XapakTepa | BBIABICHUS 3aBUCUMOCTH  MEXAY MCCIEIyeMBbIMH  BEIMYMHAMH,
PECYPCOCOEPEIKEHUIO | IKOJIOTHIECKUX MTPOOIIeM; 00BSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB
, IPUMEHSTh 3HAHUA | - IUIAHUPOBAaHME M OCYLIECTBICHME  JEHUCTBUM B | 1 (OPMYIMPOBAHUS BBIBOJOB C MCIIOJB30BAaHMEM HAyUYHBIX IOHATHM,
00 W3MEHEHUM | OKPYKAIOLIEN Cpelle HA OCHOBE 3HAHUS LIEJEN YCTOMYMBOIO | TEOPUI U 3aKOHOB.
KJIMMaTa, MPUHLMIIBI | pa3BUTHS YEJIOBEUECTBA; IIP6 6. CdhopMuUpOBaHHOCTb YMEHMS BBLAEIATh CYILIECTBEHHBIE
OepexIINBOro - QAKTUBHOE HENpUATHE JACUCTBUN, MNPUHOCSIIUX Bpej | MIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U 3YKApUOT; OJHOKJIETOUHBIX U
IPOM3BOJICTBA, OKpYy’KaroIel cpene; MHOT'OKJIETOUYHBIX OpPraHU3MOB, BH/I0B, OMOI€OLICHO30B U IKOCHUCTEM;
3P PEeKTHBHO - yMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHeIE | 0COOEHHOCTH TMPOIECCOB 0OMEHa BEIIECTB M MPEBPAICHUS YHEPTUU B
JieicTBOBATh 9KOJIOTUYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX JIEHCTBUM, | KJI€TKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M HHEPreTHYecKoro oOMEHa,
B Ype3BbIYAMHBIX | IPEJOTBpAIlATh UX; XEMOCUHTE3a, MMTO3a, MEH03a, OIUIOJOTBOPEHMs, pPa3BUTUS U
CUTYalMsIX. - paculMpeHHe OMbITa JEATEIbHOCTH HKOJOTHMYECKOM | pa3MHOXKEHMs, WHIMBHIYaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHE3a),
HaIlPaBJIECHHOCTH. 60pBOBI
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh: 32  CYyLIECTBOBAaHHE, €CTECTBEHHOIr0 OTOOpa, BUA000pa30BaHUs,
OBnanenue YHUBEpPCaIbHBIMU KOMMYHHKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHWs, BIMSHUS
NeUCTBUSAMMU: KOMITOHEHTOB 9KOCUCTEM, aHTPOIIOT€HHBIX U3MEHEHUI
0) coBMeCTHasl eI TEIbHOCTD: B 9KOCHCTEMAaX 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
OpraHU30BBIBATH u KOOPJMHUPOBATh JENCTBUS | IPAaKTUYECKUX perieHuni B MTOBCETHEBHOMN KU3ZHU
0 ee JIOCTWKEHMIO: COCTaBIATh IJIaH  JEeMCTBUH, | ¢ Lenabl0 oOecrieyeHHss O€30HMacHOCTH CBOETO 370pPOBbS U 310POBBS
pacmpenenaTtb poJid € Y4eTOM MHEHUH YYaCTHUKOB | OKPYXAIOUIMX JIIOJEH, COONIOAEHUS 30pOBOro 00pasa >KM3HU, HOPM
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI IPaMOTHOTI'O MOBEJCHUS B OKPY’KaIOLIeH IpUPOIHOM cpe/ie; MOHUMaHNe
HEOOXOIMMOCTH HCIIOJIb30BaHMsI IOCTUKEHUN COBPEMEHHOW OMOJIOrvu
1 OMOTEXHOJIOTHH JUIsl pallMOHaIbHOTO MIPUPOI0NOIb30BAHUS
IIK 2.5. BJIaJICTh HABBIKAMU: YMETh:
OcyiecTBiATh - CO3JAaHMUS  TEXHUYECKOW  JOKyMEHTaUMM  JJIs | — OTMCHIBATh (PYHKIMOHATIBHOCT MOJTyJIeH B JOKYMEHTAINH;
JOKYMEHTUPOBAaHUE | MOAYJEH; - CO3/1aBaTh JUarpaMMsl JUIs WILTIOCTPAIIMK pabOThl MOTYJIeH;
IIPOrPaMMHBIX - JNOKyMeHTHupoBaHus koja, APl u unrepdeiicos; - IIPOrpaMMHUpPOBAaTh C HCIOJIb30BAHUEM KOMMEHTApUEB UL
MoyJIen - pabotel co  cmenuanuzupoBaHHbIM  [IO 1o | JOKYMEHTHPOBaHUS KOJa;

IIPOrPaMMHOT0

JOKYMCHTHPOBAHUIO ITPOTrpaMMHOI'0 KOJa

- HUCIIOJIB30BaTh CIICIIHMAJIBHBIC METKHU/TETH JJIA OTMCTKHU Ba>XHBIX




obecneueHus.

yacTel KoJa B JOKYMEHTAalWUU;

- BECTH JKypHaJl MU3MEHEHMH U (HUKCHPOBATh OOHOBIICHHS
IIPOTrPaMMHBIX MOJYJIEH;

- pa3duBaTh MOIYJU Ha JIOTUYECKHE OJIOKU U OMHCHIBATH KaXKIbIH
OJIOK OT/EIIbH;

- BKJIFOYATh B JIOKyMEHTAIMIO OCOOCHHOCTH MOAYJEH, TaKhe Kak
OTpaHUYEHUS, YSI3BUMOCTH HII ONTHMaJIbHbIE HACTPOUKH;

- MPOBOJIUTH  PETYISIpHOE OOHOBJICHHE JIOKYMEHTALlUU TPH
U3MEHEHUU MOJYJel Win 100aBIeHUH HOBOTO (PyHKIIMOHAIA.




2. CTPYKTYPA U COJAEP)KAHHUE OBIIIEOGPA3OBATEJIBHOM JUCIHUILINHBI

2.1. O0beM JUCHUIINHBI U BBl 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
IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/iep:KaHue (Colep: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
OpPMEHTHPOBAaHHOE)", IA00PaTOPHbIE M NPAKTHYECKHE 3AaHATHS, IPUKJIATHOH MOAY./1b KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(nIpu HAJMYMH)
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 Bbuonorus — Hayka o xuBoi npupoae. CBs3u OHOIOTHN C 0OIIECTBEHHBIMU, TEXHUYECKIMHU U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiocodueit, penuruei, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonoruu B (QOpMHpPOBAHMM COBPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaONIOAEHHE, SKCIIEPUMEHT, OMKMCAHKUE, U3MEpPEHHE, OK-02
KJ1accuuKkanus, MOIEIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).
Kusble cucteMbl (OMOCHCTEMBI) KaK MpeaIMeT u3ydeHust Onosnoruu. OTianuue KUBBIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBoHCTBa OMOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALMOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
Pa3nes 2 XuMH4YeCKHH COCTAB M CTPOCHHE KJICTKH 8
Tema 2.1. Coneprxkanne y4eOHOro MaTtepuania 2
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKU. XMUMHMUYECKHE 3JIEMEHTHI: MAaKpOdJEMEHThl, MUKPOAJIEMEHTHI.
kjeTku. Bona Bonga m muHepanbHble BemiecTBa. @YHKIMHM BOJbI U MUHEPAJIBHBIX BELIECTB 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 XMMHYECKHE | MOJIEKYJbl (epBUYHAs, BTOPUYHASA, TPETUYHASI U YETBEPTHYHAS CTPYKTypa). XHMHUYECKHE
COEIMHEHUS cBoiicTBa OenkoB. buonoruueckue ¢yHkuuu OenkoB. DepMEeHTbI — OHOJIOTHYECKHE
karanu3atopel. CTtpoeHue (epMeHTa: aKTHBHBIA LEHTp, CyOCTpaTHas CHEHU(PUYHOCTD.
Kodepmentsl. Buramunsl. OTinnuns pepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. OK-01, OK-02,
YrieBonpl: MOHOCaxapuasl (TJIFOKO3a, pru003a W JI€30KCHpH003a), aucaxapuanl (caxaposa, OK-04




JIAKTO3a) M TOJHcaxapulbl (Kpaxmall, INIMKOTeH, LeJUlioyio3a). buomorndeckue ¢yHKIUH
yrneBonoB. Jlumuasl:  Tpurimuepuns, Gocomunuasl, crepouasl. [uupoduibHo-
ruapodobHbie cBoiicTBa. buonormueckue ¢GyHKuMKM JTunuAoB. CpaBHEHHE YIIIEBOOB,
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 GpyHKIUU

[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. Kierounas 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
MemOpaHna, monekynsl JJHK kak reneruueckuii anmnapar, cucteMa CUHTe3a OeJka.
Tunsl KJIETOK: JSykapuoTHYecKass ©  npokapuoruyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuueckon kietrku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KMBOTHOM U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKC, UX ¢(yHkuuu. I[lnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.
[Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lonbaxu, nuzocomsl. [lonyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHJPHM, IUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTul. Buael mimactun. HememOpaHHBIE OpraHoW[IbI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIM, PECHUUYKH, KIYTHUKU. DYyHKIMH
OpPraHoOUJOB KJIETKU. BKirtoueHus.
SAnpo — perynsaropubsiii eHTp kieTku. CTpoeHue sijipa: siiepHas 000J0uYKa, KapHoIljia3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BEIECTB B KIETKE
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 BEIIECTB
Y TIpeBpaIICHUE
SHEPruu
B KJIIETKE.
buocunTes Oenxka.
Bupycsl

OOMeH BeriecTB, WK METa00IM3M. ACCUMIITALIUS (IJIACTHYECKUNA OOMEH) U TUCCUMIISALINS
(3HepreTHyecKuil 0OOMEH) — JBE CTOPOHBI €IMHOTO Ipollecca MerabonuzMa. Ponb 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. CBetoBas M TeMHoBas (a3wl (orocuHTesa. Peakimu
¢dotocunTe3a. DPPeKTUBHOCTH (hoTOCHHTE3a. 3HAUCHNE POTOCHHTE3a JUIS )KU3HU Ha 3eMiie.
Bnusiaue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3UpyloIlue OakTepuu. 3HAUEHUE
XEMOCUHTE3a JJIs AKU3HU Ha 3eMiIe.

DHepreTudeckuil 0OMeH B KileTKe. Paciienyienue BelecTs, BbIACIEHNE U aKKYMYJIMPOBAHNE
SHEPTrUU B KIJIETKE. DTambl SHEpreTHueckoro oomena. I'mukonus. bposkeHue u ero BHIBIL.
KucnoponHnoe oxucnenue, uin KieToyHoe abixaHue. OkucnutenbHoe (HochopuinpoBaHue.
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. Tpancnsmuss — OuocuHTe3 Oenka. JTambl TPaHCIALHUU.
KomupoBanue amuHokuciot. Posb pubocom B GnocuHTe3e OemKa.

Hexknetounsie ¢hopmbl xku3nu — Bupychl. Mctopust otkpeitus BupycoB (/1. Y. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M YEJIOBEKa, BhI3bIBacMbIe BUpycamMu. Bupyc nmMmmyHoneduiura denoeka (B1Y)
— Bo30yaurens CIIN1a. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHMM

[TpakTHYECKOE 3aHSTHE 2
Ne 2 «Pemrenue 3aza4 Ha ONpeeIeHNE NTOCIE0BATEIbHOCTH HYKJIEOTHIOBY
Pa3nes 4. PazMHokeHHe M1 MHAUBHYAJIbHOE Pa3BUTHE OPTAaHU3MOB 4
Tema 4.1. Coneprxkanne y4eOHOro MaTtepuania 2
JKn3HeHHBIN UK Knerounblif 1uKa, WM SKU3HEHHBIM 1Mk KieTku. MHtepdasza u mutos. Ilpomeccsl,
KJIETKH. nporekaromue B uHTepdase. Perunkanus — peakuust matpuunoro cunreza JJHK. Crpoenue
@opMbI pa3sMHOXKEHHS | XPOMOCOM. XPOMOCOMHBIA Ha0Op — KapuOTHUI. JIMTUIONAHBINA U TaljIOUAHBIH XPOMOCOMHBIE OK-01, OK-02,
OpraHu3MOB. Habopbl. XpomaTuzbl. l[uTONOrMYECKHE OCHOBBI Pa3MHOXKEHHS W HWHIUBUIYAIBHOTO OK-04
NuauBuayansHoe pazButug opraHusMoB. Jlenenue knerkm — wmuTo3. Craamm Mutosza. Ilponeccsl,

Pa3BUTHEC OPraHU3MOB

MPOUCXOJSAIINE Ha Ppa3HbIX CTagusAX MHUTO3a. bHOJIOrmyeckuii cmbicia  MHUTO3a.
[Iporpammupyemasi rudesb KJIETKU — aloITo3.
@DopMbl pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe U nmojoBoe. Buasl 6ecnonoro pa3MHOXKEHUS:




JieJIeHre HAJIBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHuE, BEr€TaTUBHOE
pasmHokeHue. ckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIsI CEICKIIUH.
[TonoBoe pasMHOXEHHUE, €ro OTIAUYHsA OT Oecmojoro. Meio3. Craguu meiio3a. [Iporeccsi,
npoucxoasume Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMbicn 1 3HaUeHHe Meiio3a. ['amerorenes — mporecc o0pa3oBaHus OJOBBIX
KJIETOK y KUBOTHBIX. [10JIOBBIC Kene3bl: CeMEHHUKH U suuHUKUA. OOpa3oBaHUE U pa3BUTHUE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30ui, sIMIIeKIeTKa) — CIepMaTOreHe3 U OOreHes.
Oco0eHHOCTH CTPOCHUS SIMIICKIIETOK U criepMaTo3ouioB. OmnogorBopenue. [laprenorenes.
NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEeHE3). DTaIbl
AMOPHUOHAILHOTO Pa3BUTHS Y I[MO3BOHOYHBIX JKMBOTHBIX: JpPOOJICHHE, TacTpyJIsIus,
opranorenes. IloctamOpuoHanbHOe pa3BuTHE. THMBI MOCTIMOPHOHAIBHOTO PA3BUTHUSA:
npsMoe, HempsMoe (JIMYuHOYHOE). BimsHHME cpeipl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIE ypojacTBa. Poct u pasutue pacteHuid. OHTOreHes3
IIBETKOBOT'O PACTECHMSI: IBOMHOE OTUIOJJOTBOPEHUE, CTPOCHUE CEMEHU, CTAJIUU PA3BUTHS

HpaKTI/IquKI/IC 3aHATUA

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

Paspnen S. HaciieaAcTBEHHOCTh H M3MEHYHUBOCTH OPraHU3MOB

16

Tema 5.1.
3aKOHOMEPHOCTH
Hacle10BaHUs

Copep:xanne yueOHOTo MaTepuana

[IpenmMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOIOTMM B CTAHOBJIEHUU T'€HETHUKH.
Bkiag poccuiickux M 3apyOeXHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. MeTOJlbl T'€HETHKHU
(rubpuonornyecKkuii, LUTOT€HETUYECKUH, MOJEeKyJIsIpHO-reHeTuueckuil). OCHOBHBIE
TEHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH  HAcJelOBaHWs  IPU3HAKOB,  YCTaHOBIEHHble [.  Mennenem.
MoHorubpuiHoe CcKpelmuBaHue. 3aKOH €IWHO00pa3usi THOPUAOB MEPBOrO IMOKOJEHHUS.
[IpaBmwiio nomMuHMpPOBaHUS. 3aKOH paclIEIUIeHHs NpHU3HAKOB. ['MIoTe3a 4YMCTOTHI Tramer.
[TomHOe M HemonHoe NoMuHUpoBaHME. /IurnbpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHUMOIO
HacJeOBaHUsl MpHU3HAKoB. lluToreHeTnueckne OCHOBBI JUTHOPUAHOTO CKpPELIMBaHUS.
AHanuzupyrolee CcKpelmuBaHue. lcrnonb3oBaHME aHANU3HUPYIOLIETO CKPELUIMBAHUS IS
oTpesieNIeHUs] 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 aHAJIU3UPYIOIIEM CKpCHIMBAHUU,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

OK-01, OK-02,
OK-04




Tema 5.2.
CuemieHHOE
HacJeq0BaHue
MPU3HAKOB

Copep:xanue yueOHOro MaTepuana

CueruienHoe HacnenoBaHue mnpu3HakoB. PabGora T. Moprana 1o CHEIJICHHOMY
HaclleIoBaHUIO TIeHOoB. HapyiieHue cuenseHus TIeHOB B pe3yibTaTe KPOCCHHIOBEPA.
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 BEPOATHOCTH BO3HUKHOBCHHSA HACICIACTBCHHBIX
IIPU3HAKOB IIpU CHCIUVICHHOM HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHIIMYCCKHUX CXEM
CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

Coneprxkanue y4eOHOro Marepuana

N3MenunBOCTh. BUibl H”3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacliecTBeHHas. Ponb cpenpl B
HEHACJICJICTBCHHOW HW3MEHUYUBOCTH. XapaKTCPUCTUKA MOAU(DHUKAIIMOHHOW HW3MCHUYHUBOCTH.
Bapuanuonnslii psg v BapuarmonHas kpuBas. Hopma peakuun npusHaka. KoinuecTBeHHbIE
W KAueCTBEHHBbIC TMPU3HAKM HW WX HOpMa peakiuu. CBoHCTBA MOIU(DUKAIIMOHHON
H3MEHYUBOCTH.

HacnencrBennasi, uid TeHOTUIHYECKAs HM3MEHUYMBOCTb. KoMOMHATHBHAs HM3MEHYHBOCTD.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOWHATHBHOM H3MEHYHBOCTH. MyTalmoHHAs
M3MEHYMBOCTh. Kiaccudukauss MyTanuidi: TeéHHbIE, XPOMOCOMHEBIE, TeHOMHbIe. YacToTa u
NpUYMHBI  MyTanuil. MyTareHHele (akTopbl. 3aKOH T'OMOJIOTHUECKHX DSJIOB B
HacJIeICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBuioBa

[IpakTHueckoe 3aHsTHE

No 6 Pemenue 3amad Ha omnpeneieHHe BEPOSITHOCTH BO3HUKHOBEHHUS HACIEIACTBEHHBIX
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:
TeHEaJOTUYECKUI, ONM3HENOBBIA, IMTOTCHETUYECKUH, OMOXUMHUYECKUH, MOIEKYISIPHO-
reHeTndeckuii. COBpEMEHHOE ONpEIEIEeHNE TeHOTHUIA: MOJHON€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHuE, B TOM uucie ¢ nmomombto [11[P-ananu3a. HacnencrBennrie 3aboneBaHus
YEJIOBEKa: TEHHBbIE OO0Je3HHW, OOJe3HH ¢ HACJEACTBEHHOW MPEeapacioioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMaTH4ecKne W TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.




[lpuHnunel  310poBOro  obOpaza JKU3HHM, JAMArHOCTUKH, NPOPMIAKTUKA U  JICYCHUS
TCHETUYECKUX  Oone3Hed.  MeauKo-TeHeTHYeCKOoe  KOHCYJIBTUPOBAHHWE.  3HAYCHHE
MEIUIIMHCKOM TEHETUKU B IMPENOTBPALICHUU W JIEYCHUH TEHETHYEeCKHX 3a00JIeBaHUit
4eJI0BEKa

HpaKTI/IHCCKOC 3aHATUE

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

[Ipennocsliku BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPUS U €€ MECTO
B Ouonoruu. BinsHue 3BOMIOLMOHHONW TEOpHMM Ha pa3BUTHE OHOJOIMM U JAPYIMX HayK.
CuzerenscTBa 3Bomonuu. [laneonronornueckue: Mocaeq0BaTeaIbHOCTh MOSBICHUS BUIOB B
MAJIGOHTOJIOTUYECKOH JieTonucH, nepexomnbie (Gopmbl. buoreorpaduueckue: cxoacTBo u
pasnuune ¢ayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTMUECKUE: CXOACTBA U PA3IUUUs
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIE, PYAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopus Y. Jlapuna. Ilpennocbiiku BO3HUKHOBEHHUS JapBUHH3MA.
JIBIDKyIIIMEe CHUJIBI HBOJIIOLMU BUAOB 1o JlapBuHy (uM30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTU PECYpPCOB, HeOlpeneia€HHas U3MEHUHMBOCTh, OOpb0a 3a CYIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MHUKpPO3BOMIOLIHS.
MakposBosnronus

Copep:xaHue yueOHOTo MaTepuana

Cunrernueckast teopust 3Bomonuu (CTD) u e€ ocHOBHbBIE MOJIOKEHUSA. MUKPOIBOIIOLHMSL.
[Tomymnsanus Kak equHUIA BUJIA U 3BOJIIOLUH.

JBuwxymue cuibl ((aKkTOpbI)3BOIIONMU BHJIOB B mpupoje. MyTalMOHHBIH Mpolecc U
KOMOMHATHBHAs HM3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanus. EctecTBeHHbIE 0TOOp — Hampasisomui  (axktop sBomouud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucrocoOieHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIIOLUU.
[Ipumepsl npucnocobsieHuit y opranusMoB. Apomopdo3bl U uAHoagantauud. Bug u
BugooOpasoBanue. Kpurepuu Buga. OcHOoBHbBIE GOpMBI BUI000pa30BaHus: reorpapuieckoe,
JKOJIOTHYECKOE.

MakposBomronust. DPopMbl  3BONIIOLMU:  (UIETHUECKas,, TUBEPreHTHAs, KOHBEPreHTHas,
napauesnbHas. HeoOpatuMocTs 3BoOIMH

HpaKTI/ILICCKOC 3aHATUC

OK-01, OK-02,
OK-04




Ne 8 «CpaBHenue BUIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIOH»

Paznen 7. Bo3HUKHOBeHUE W pa3BUTHE KM3HM Ha 3emJie

[ep}

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coneprkanue y4eOHOro MaTepHuaia

JloHay4yHble NpPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 W MaHCIepMus. XUMHUYeCKast SBOIOIUSA. AOUOTCHHBIN CHHTE3
OpraHMYECKHUX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHAYECKOH HBoJronMd. HavanbHble 3Tanbsl OHoJIormyeckoi ssosronmu. Iunoresa PHK-
Mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH M UX 3BOIIONKA. DOPMHUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTAaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuojam. Karapxeil. Apxeiickas U npoTepo30icKas
opbl. [laneosolickas spa u €€ mnepuoapl: KeMOpHUICKMH, OPIOBUKCKHM, CUIIYpUHCKH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, IepMCKUA. Me3030iicKkas 3pa U €€ Mepuoibl: TPUACOBBI,
IOpCKUii, MenoBou. KaitHo3oMcKkass 3pa W €€ Nepuojbl: IajJeOreHOBbI, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

IIpoucxoxneHue
YyeIoBeKa —
AHTPOIIOTEHES.
OCHOBHBIE CTaIUN
ABOJIFOIIMU YEIOBEKA

Coneprxkanne yueOHOro Marepuana

CucreMa OpraHM4YecKoro Mupa Kak OTpaxxeHue 3BOJIIOIUH. OCHOBHBIC CHCTEMATHUYECKHUE
TPYIIIBI OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M T€OJOTHYeCKHUX MporeccoB. OCHOBHBIC
STambl SBONIOIHUHM PACTUTENBHOTO W JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHid W
KUBOTHBIX. [losiBNIeHNE, paclBET U BRIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

DOBOJIIOLIMSL  YeNOBEeKa. AHTpONoOJoTHs Kak Hayka. Pa3Butue mnpencraBieHuid o
MPOUCXOXKJACHUHN dYelloBeKa. MeToabpl HM3ydeHHsl aHTpororeHe3a. CxolCcTBa W pasziuyus
YyelnoBeKa W JKUBOTHBIX. (CHCTEMaTHuYecKoe TMOJOKEHHE YeloBeKa. JIBMXKyIIue CHIIbI
(pakTopel) aHTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIH OTOOD.
OO61ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIUI TPYy/Ia, MBIIIICHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU HBOJIIOIMK YEJIOBEKA: aBCTPAJOMUTEKH, UeIOBEK yMEIbIH,
Yenosek npsaMoxoasuui, YenoBek HeaHIepTanbCKuid, UenoBEeK pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku MCKomaeMbIX OCTaHKOB, BPEMS CYIIIECTBOBAHMS, 00IaCTh paclpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONBINHE pachl: €BpONEOoUHAs (€BpaszwiicKas), HErpo-
aBCTpajoujHas (dKBaTOpHalibHAs), MOHTOJIOMAHAS (a3uaTCKO-aMepUKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH TIPEACTABUTENCH YEIOBEUECKHMX pac K YCIOBHSIM CYIIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[IpakTHueckoe 3aHsATHE

OK-01, OK-02,
OK-04




‘ Ne O ((BpeMH W IIYTHU PACCCIICHUA YCJIOBCKA I10 IJIAHCTEC)

Pasjen 8. OpranusMsl u oOKpykauas cpeaa 4
Tema 8.1. Coneprxkanue y4eOHOro MaTepuasia 2
Okonorus DKOoJ0rus Kak HayKa. 3a/la4i U pa3Jiesbl SKOJIOrMH. MeTo bl 3KOJOTUYECKUX UCCIIEOBaHUI.
Kak Hayka. Cpefbl DKOJIOTHYECKOe MHPOBO33PEHUE COBPEMEHHOIo 4ejoBeka. Cpesibl OOMTaHUS OpPraHU3MOB:
KU3HU. BOJHAs,, HA3€MHO-BO3/yIlIHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHAsA. OKOJOTHYECKHE
DKoslorn4yeckue ¢dakTopsl. Knaccubukamuss skonorndeckux (akTopoB: aOMOTHUECKHE, OHMOTHYECKHE U
(baxTopsl. aHTpororeHusle. JleiicTBue 93KOJIOrMYecKHX (HaKTOPOB HA OPraHU3MbL. AOMOTHYECKHE
DKoslorn4yeckue (bakTophl: CBET, TeMIleparypa, BiaaxxHocTb. dotonepuoausm. [Ipucrnocobienns opraHu3MoB OK-01. OK-02
XapaKTePUCTUKU K JeicTBuio abuotndeckux ¢akropoB. buomormdyeckue putmbl. buotuueckue (akTOpHI. OK-0 4’ OK-O7’
HOMYJISLUH Bunsl  OuoTHMUecKHMX  B3aMMOAEHCTBHI: KOHKypeHLMs, XuinHudecTBo. Ilapazutusm, ’
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAJIN3M, HEUTpAIIU3M.
3HayeHue OMOTHYECKMX B3aUMOJCHCTBUN AJIS CyILIECTBOBAHUS OPraHU3MOB B NPHUPOJIHBIX
coo01ecTBax.
DKOJIOTHYECKHE XapaKTepUCTHKH mnonymsiuud. OCHOBHBIE —IIOKa3aTeNnd  IMOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauus. JuHamuka
YHUCICHHOCTH NOMYJISIUU U €€ PeryJsisiius
[IpakTHYECKOE 3aHSTHE 2
Ne 10 «ITomcy€T NIOTHOCTH NOMYJISILIMI pa3HBIX BUJIOB PACTECHUI
Pa3nen 9. Cool1ecTBa U 3K0J0rHYecKHe CHCTEMbI 10 OK-01, OK-02,
OK-04, OK-07
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 [IK 2.5.
CoobmectBa CoobmectBo  opranu3mMoB  —  OwmoreHo3.  CTpykTypbl ~ OHMOIIEHO3a:  BHJIOBaf,
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (muuieBas). Bunpl-noMuHanTsl. CBsi3u 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 ITOKAa3aTeNld 3KOCHUCTEMBL: OHoMacca,
riobanpHas MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMomMaccel. CBolicTBa

IKOCHCTEMA 3EMIIH.

9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISALMSL, pazBuTue. CyKIeccHs.

[IpupomHble SKOCHCTEMBI. OKOCHCTEMBI peK M 03€p. ODKOCHUCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO jeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucrembl. buonornueckoe u  XO3SMICTBEHHOE 3HAUYE€HHE AarpodKOCUCTEM U
ypboskocuctem. buopasnooOpasue kak Qaktop ycToWumBocTH dKocucteM. CoxpaHEeHHe




OMOJIOTMYECKOT0 pa3Ho0Opa3us Ha 3emIie.

VYuenue B. U. Bepnuanckoro o 6uoctepe. ['pannibl, coctaB u crpykrypa 6uochepst. XKupoe
BemectBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdephl Kak TI00aJTbHOW HIKOCHUCTEMBI.
JluHamMuueckoe paBHOBecHEe W oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl BemiectB u
OMOreOXMMHYECKUE IHUKJIBI 3JIeMEHTOB (yriepoja, a3zoTa). 30HaJbHOCTh OHOCHEpHI.
OcHOBHbIE OMOMBI CYIIN

Tema 9.2. IIpodeccuonanbHO OpHEHTHPOBAHHOEe cojep:kaHue (coJepikaHUe TPHUKJIIATHOIO
Brnusnane MOLYJIs1)
AHTPONOTEHHBIX YenoseuecTBO B Ouochepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodansHbie
(dakTopoB Ha skojornyeckue mpodiembl. CocyliecTBOBaHME TPHUPOALI M yenoBeuecTBa. CoxpaHeHHe
o6uochepy O0uopa3zHooOpa3usi Kak OCHOBa ycroiumBocTH Ouocdeprl. OcHOBa palMOHAIBLHOTO
yOpaBieHUS TPUPOAHBIMU PECypCaMU M HMX HCIOIb30BaHue. JloCTHKeHUs OMOJIOTHH U
OXpaHa MPHUPOJIbI
[IpakTrueckoe 3aHsATHE
No 11 «OTXx0/1b1 TPOU3BOJICTBA»
Tewma 9.3. IIpodeccuonaibHO OpPUEHTHPOBAHHOE CoOAep:KaHHe (coaeprkaHHe TMPHUKJIATHOTO
BnusiHue counanbHo- | MOIYJIst)
HKOJIOTUYECKUX 310poBbe U ero cocrapistonue. MakToppl, MOJOKUTEIHHO U OTPUIIATENILHO BIMSIOIINE Ha

(akTopoB Ha
3JI0POBBE YETOBEKA

opraHusM denoBeka. [IpoGiiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370pOBbE 4YeloBeKa
(37eKTpOMarHuTHbIE I0JIsA, OBITOBask XWUMHUS, W30BITOYHBIE IIYMbI, paguanus U T.IL.).
Apantanust  opraHu3sMa yeloBeka K (akropam okpykaromed cpensl. [TpuHnmmns
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. Guszndeckas aKTUBHOCTh M 3JJOPOBBE.
broxumuueckne acieKThl pallMOHAIBHOIO TUTAHMUS

JlaGopaTopHble 3aHATHS

Ne 2 «YmcTBeHHast paboTOCIIOCOOHOCTHY

Pa3neua 10. Cesiekiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexmus
KaK HayKa 1 MmpoIiecc.
OCHOBBI
OHMOTEXHOJIOTHH

Copep:xaHue yueOHOTo MaTepuana

Cenekuusi KaKk HayKa W Mpouecc. 3apoKICHUE CEeNeKIMU U aoMmecTukanusa. Yuenue H. U.
BaBuioBa o 1meHTpax MHOrooOpasusi U NPOUCXOXKICHHS KYJIbTYPHBIX pacTeHuil. LIeHTpbI
MIPOUCXOXKACHUS JTOMAIIHUX >KUBOTHBIX. CopT, mopoja, mraMM. COBpPEMEHHBIE METOMbI
CEEeKIIUU. Maccosblit
U UHJIUBUIYalIbHBIH OTOOPBI B CEJIEKIIMM PAacTeHUH M KUBOTHBIX. OlLIEHKa 3KCTepbepa.
bauskopoacTBeHHOE cKpemuBaHue — MHOpuIuHr. Ywncras auHusa. CKpelMBaHUE YHCTBHIX
muHnil. ['ereposuc, nmm rubpuanas cuna. HeponacTBeHHoe CKpelmiMBaHHe — ayTOPUAMHI.

OK-01, OK-02,
OK-04, OK-07
[IK 2.5.




Otnanénnas rubpuausanus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJy4YeHUE
MTOJIMIUIONIOB. JJOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHonoruss kak oOTpaciib INPOU3BOACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3AAHUA
pexombunantHoi JIHK u Tpancrennbix opranuszmoB. Kierounas umxenepus. Kierounsie
KYJIBTYPBI. MUuKpOKIOHaIbHOE pPa3MHOXKEHHE pacTEeHUH. Kionuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. DKOJIOTHYECKUE U ITHUYECKHE
npo6sembl. 'MO — reHeTndecku MOAM(PULIMPOBAHHBIE OPraHU3MBbI

Tema 10.2. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE co/iepkaHue (coAeprkaHUe MPHUKJIIATHOIO
brorexHonoruu MOYJIs1)
B KM3HHU U npodeccun | [Ipaktudeckoe 3aHITHE 2
Ne 12 Keiicpl Ha aHanu3 UHGOPMAIMM O HAYYHBIX JOCTHIKEHUAX B OOJACTH T'€HETHUYECKUX
TEXHOJIOTHH, KJI€TOYHON MH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTUM. 3aluTa Keiica.
Pa3nes 11. Pemenne keiicoB B 00;1acTH OMOTEXHOJIOTHii 6
Tema 11.1 IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (colep:KaHHe TPHKJIATHOIO 2
buotexnonorun MO/LYJIs1)
U TEXHUYECKUE PazButne OMOTEXHONIOTHMII ¢ TPUMEHEHHEM TEXHHUYECKHX CHcTeM (OHMOMH)KeHepus,
CHCTEMBbI OouonHdopmaTika, OMOHMKA) M HX TNPUMEHEHHE B JKU3HU YEJIOBEKAa, MOMCK M aHaJIU3 OK-01. OK-02
nH(pOpMallMM U3 pa3jIMYHbIX HCTOYHUKOB (HaydyHas W ydyeOHO-Hay4dHas JUTepaTypa, OK-0 4’ OK-O7’
cpeAcTBa MaccoBor MH(pOpMaIuu, ceTb IHTepHET U Apyrue) HK’2 s
[TpakTryeckue 3aHATUS 4 o
Ne 13 Keiicbl Ha aHanu3 HMHQOpPMALMK O Pa3BUTHM OMOTEXHOJIOTMH C NPUMEHEHUEM
TEXHUYECKHX CUCTEM (II0O MUHHU-TPYIIIIaM).
No 14 3ammura keiica: TpeNCTaBICHUE PE3YJIbTATOB PEIICHUS KEHWCOB (BBICTYIUICHUE C
MIPE3EHTALNEH )
IIpomexyTounas arrectaums (1uddepeHIpoBaHHBIN 3a4€ET) 2
Bcero: 72




3. YCJIOBMUSI PEAJIM3ALIUU IPOTPAMMBI OBIIIEOBPA30BATEJILHOI
TACIHATITAHBI

3.1. s peanu3amuv NMPOrpaMMbl JUCUHUILIMHBI JOJKHbI ObITH INPeXyCMOTPEHbI
cieayiomue crnenuajbHble IOMeIeHus

Kabunet «buonorumn.

O6opynoBanue kabuHera:

Kommiekr y4eOHON MeOenu miisi oOydaronmiuxcsi, pabodee MeCTO Yy4YWTessl, JOoCKa.
Muxkpockon Levenhuk Rainbow 2L PLUS. Mogens «Topc udenoBeka», 48 cMm, 12 dgacrtei.
Ckener yenoBeka 85 cm. Moaens "bakrepus". Bnaxusiii npenapar Pazsutue kypuubl. Moenb
"Knerka pactenus". Moaens-amunkanus Hacnenosanue pesyc-daxropa. Monenb-anmimkanus
MonoruOpuiHoe CKpeuMBaHUE U €ro I[HUTOJIOIMYECKHe OCHOBBL —MoJenb-anmiuKanus
JurubpuaHoe CKpelMBaHUe W €ro HUTOJIOIMYECKHe OCHOBBL. Mopenb-amminkanus ['eHeTnka
rpymi kpoBu. Mukpockorn 1udposoit Levenhuk Discovery Pico Polar ¢ kauroii.

B Oubnuoreunsiii Gpoua BXomaT yuyeOHUKH, yuyeOHO-MeToanueckue KoMIuiekTsl (YMK),
oOecrieunBarOIMe OCBOCHHE Y4YeOHOM AMCHUIUIMHBI bHONOrHs, peKOMEHJOBaHHBIE WU
JOTYIIICHHBIE U HWCIOJBb30BaHUS B TMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3ALUSX,
peanu3yonmx 00pa3oBaTeNbHYI0 MPOrpaMMy CpEAHEro oO0Inero oOpa3oBaHMsS B Ipeaenax
ocoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIeT0 0Opa30BaHHUS.

B mporiecce ocBoeHus mporpaMMbl yueOHOW AUCHUIUIMHBI BUONOTHS CTyIeHTHl UMEIOT
BO3MOXXHOCTh JOCTYIa K JJIEKTPOHHBIM YYEOHBIM MarepHajaM, MMEIOUIMMCS B CBOOOIHOM
noctyne B ceTd VHTepHET (9JEKTPOHHBIM KHHUTAaM, MpakTUKymMaMm, TecTaM U JIp.), cailTam
rOCY/IapCTBEHHBIX, MYHUITUTIAILHBIX OPTaHOB BIIACTH.

3.2. UnpopMmanmnoHHoe obecniedeHHe peajn3alu NPorpaMmMbl

Ilepeuenn peKoMeHIyeMbIX Y4eOHbIX U3IaHMH, HNuTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEePaTyphl

OcHOBHbIE HCTOYHHMKH:

1. TynskoBa, O. B. buonorus : yuebnuk mms 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. buonorus : MeTogudeckoe mocodue sl MPaKTUISCKUX 3aHATHH H
camocTosTenlbHOU padoThl cTyneHtoB dakynasreta CIIO / A. B. CynenoBckas. — bpsiHCcK :
BbpsiHckuii rocynapcTBeHHbIN arpapHblil yHuBepcuTet, 2024. — 57 €. — TeKcCT : 2IeKTpOHHbIH //
DNeKTPOHHBIN pecypc nudpoBoi odpazosatenbHo cpeasl CIIO PROFobpa3zoBanue.

JlonoJIHUTe/IbHbIEe HCTOYHUKH:

1. AradonoBa, A. b. buonorus: 6a30Bblil ypoBeHb : y4eOHMK A1 00pa30BaTENbHBIX
OpraHu3alii, peaau3yrmux o0pa3oBaTeNlbHbIE MPOrpaMMbl CPEAHEro MpoecCHOHATHLHOIO
obpazoBanus / A. b. AradonoBa, A. A. Kamenckuii, B. 1. CuBormazoB. — MockBa
[Tpocsemenue, 2024. — 272 c. — ISBN 978-5-09-113524-4. — TekcT : 37eKTPOHHBIN //
DneKTpOoHHBIH pecypc nudpoBoii odpazoBatenbHoil cpeast CITIO PROFo6pa3oBanue.

2. AradonoBa, A. b. buonorus: 6a30BbIii YpOBEHb: MPAKTUKYyM : yueOHOe TocoOue,
pa3paboTaHHOE B KOMIUIEKTE C y4eOHUKOM JJisi 00pa30BaTeIbHBIX OpraHU3aluid, peaan3yonmx
oOpa3oBaTesbHbIE TPOrpaMMBbl CpeHero npodeccuoHaibHoro oobpasosanus / A. b. Aragonona,
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  (Enunass  kosmnexkius UH(POBBIX  00pa3oBaTEIbHBIX
pECypCoB).

www.festival.lseptember.ru (®ectuBane negarorndeckux uueil «OTKPBITHIA YPOK»).
www.sbio.info (Bcst 6uonorus. CoBpeMeHHast 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.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKAaIIMOHHBIE BUKTOPUHBI TI0 OMOJIOTUH
¥ 9KOJIOTUHU Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA).

www.biology.ru (buonorus B OtkpbiToM Kosutemxke. CalT COIEPKHUT SIESKTPOHHBIN
yueOHUK 1o Ouosoruu, On-line TecTsl).



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOEPA30OBATEJIBHOM
JUCHUIIJINHBI

KoHTposib ¥ oOlleHKa pe3yabTaTOB OCBOCHHS O0IIE0O0pa30BaTEIbHON  AMCIUILIMHBI

PacKpBIBAIOTCS Yepe3 MUCIMIUIMHAPHBIC PE3y/bTaThl, HAlpaBlICHHbIE Ha (OPMHPOBAHUE OOLIMX H

HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA yqe6H0ro mMarepuajia.

Oo6masi/npodeccuonanbHast
KOMIeTeHIHA

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUsA

OK 01. Bribupars cmocoObl
pelieHus 3aj1a4
npohecCHoHATBLHOM
JIeSATEIbHOCTH TPHUMEHHUTEIBHO
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
TaOIIuUI

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIb30BAHUE
apryMeHTOB, OHOJOTUYECKON
TEPMHHOJIOTHH U CUMBOJIUKH
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, | A0 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- | O6cyxaeHHE MO 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
Mpou3BOACTBA,  3(PPEeKTUBHO
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
3amnojaHEeHUe  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 WUHIVBUAYaJIbHbBIX
IIPOEKTOB

Brinmonnenue 3aganuii
IIPOMEKYTOUYHOM aTTECTalluN

IK 2.5. OcyecTBIsITh
JIOKyMEHTHUPOBaHUE
IPOTPaMMHBIX MOJTyJIeH

MporpaMmMHOIo obOecreyeHus..

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,
PEKOMEHI0BAaHHBIX
npenoaaBaTesieM




