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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBbBI YYEBHOI'O

MNPEIMETA
«BHAOJOTI'Us»

1.1. Mectro yuyeOHOro mpeamMera B CTPYKType NpOrpaMMbl HNOATOTOBKH CHENHAJTHCTOB

CpeaHero 3peHa

VYuebublii npeamer «bHOJOTHS» OTHOCHTCS K mpeaMeTHOH obnactu «EcTecTBeHHBIE
HayKn» W 001e0o0pa30BaTeIbHOMY LUKIY NPOrpaMMbl MOATOTOBKU CIELUAIUCTOB CPEIHErO

3BCHA.

1.2. TpeboBaHus K pe3yJabTaTaM OCBOEHMUSsI

PesynbraTrom ocBoeHusI buosoruu sBISIETCS ONPENEICHHBIA 3Tan chOPMUPOBAHHOCTH
CJIEYIOIIUX OOLIUX KOMIIETEHIUH:

Kox "
HAMMEHOBAHME IInanupyemble pe3yJibTaThbl OCBOEHHS NpeaMeTa
(popMupyembIx
KOMIIeTeHIHii Oo0mue IIpeaxmeTHbIC
OKO1 Bribupats - c(opMUPOBaHHOCTh 3HAaHUH O
p B 4acTH TPYAOBOI0 (bopmup
CIOCOOBI  pelIeHUs MECTE U PO OMOJIOTHH B CUCTEME
BOCIIUTAHMS: :
3agau  npodeccuo- HAy4YHOTO 3HAaHWS;, (YHKIIMOHAIb-
HaJILHON - TOTOBHOCTb K TPYAY, OCOSHAHHUC | poji rpaMOTHOCTH dENOBEKa ISt
JeATEeIIbHOCTH LHECHHOCTH MAacCTCPCTBA, TPYIOJIIO- | pelieHus KU3HEHHBIX TpoOIem;
NPUMEHUTEIBHO K | Oue; - chopMHpOBaHHOCTL  yYMEHUs
pa3INYHbBIM - TOTOBHOCTP K  aKTHUBHOM | PACKPBIBaThb COAEPKAHHE OCHOBO-
KOHTEKCTaM; JeSTEIBHOCTH TeXHOIOTHUECKOM 1 | MOMAratoliX 6H0nvomqecxnx
. TEPMUHOB W TIOHSATUH: KU3Hb,
CoLMaIbHOU HaIpaBJIE€HHOCTH,
KJIETKa, TKaHb, OpraH, OpPraHu3M,
CIIOCOOHOCTh MHULMUPOBATh,

IUIAaHUPOBaTh U CAMOCTOSATEIBHO
BBINOJIHATH TaKYIO 1€ATEIbHOCTD;
- MHTEpeC K Pa3IuYHbIM cdepam

npodeccnoHanbHOM
JIEeATEIIbHOCTH,

Osnanenue YHUBEPCAIbHBIMU
YIeOHBIMH MMO3HABaTEIbHBIMH
IEHCTBUSIMU

0a3oBbIe JOruyecKue
JeHCTBHUA:

- CaMOCTOSITENbHO (OPMYITUPO-
BaThb 51 aKTyallu3UpOBaTh
mpobieMy, paccMaTpuBaTh €€

BCECTOPOHHE;

- YCTAaHaBJIMBATh CYLIECTBEHHBIN
IPU3HAK WM OCHOBaHMUA  JJIA
CpaBHEHMs, KJIacCUpUKALUU U
00001IeHHS;

- OpCACiATh LCIN NCATCIBHOCTU,

BUJ, TOMYyIALHUSA, OKOCHUCTEMA,
O6morieHo3, buocdepa; MeTadoIU3M
(oOMeH BelecTB M NIpeBpalleHHe
SHEpruM), TromMeoctas  (camo-
perynsauus), OuocuHTE3 Oelka,
CTPYKTypHasi OpraHU3aIus KUBBIX
CUCTeM, JHCKPETHOCThb, CaMo-
peTyIsIs, CaMOBOCIIPOM3BEICHNE
(pempoayKIus), HaCIeACTBEH-
HOCTh, HW3MEHYHBOCTh, JHEPIo-
3aBUCHMOCTb, POCT M pa3BUTHE,
YPOBHEBAsI OPTaHU3AIIHS;

- chopMHpOBaHHOCTL  yMEHUs
pacKpbIBaTh COJIEpKaHHE
OCHOBOTOJIAraroIux ouosoru-
YECKHX TEOpHUM W  THUIIOTE3:
KIJIETOYHOM, XPOMOCOMHOH,
MYTallMOHHOW, SBOJTIOIHOHHOM,
MIPOUCXOXKICHUS KU3ZHU u
YeII0BEKa;

- chopMHpOBaHHOCTH  yMEHUs
pacKpbIBaTh  OCHOBOIIOJIATAFOIINE
OMOJIOTUYECKHE 3aKOHBI u




3a/1aBaTh IapaMeTpbl U KPUTEpUU
UX JOCTUKEHUS;

- BBUBIIT 3aKOHOMEPHOCTH U
IIPOTUBOpPEUYUsT B paccMarpuBae-
MBIX SIBJICHUSAX;
- BHOCHUTb  KOPPEKTUBBI B
JEeATEIbHOCTbD, OLICHUBATb
COOTBETCTBHUE PE3YJIbTATOB LEIAM,

OLICHUBATb PHCKU HOCJICIICTBI/Iﬁ

ACATCIIbHOCTH,

- pa3BuBaTh KpeaTUBHOE
MBIIIIJICHHUEC HpI/I pGIHGHI/II/I
YKU3HEHHBIX TIPOOIIEM

0a3oBbIe  HCCJIEJ0BATEIbLCKHE
nelcTBHA:

- BIaJeTh HaBbIKAMU Yy4eOHO-

HCCHeﬂOBaTeHLCKOﬁ n HpOGKTHOfI

JIeSITEIIbHOCTH, HaBBEIKAMH
pasperieHus mpooIieM;

- BBISBIISITH MIPUYUHHO-
CJICICTBCHHBIC CBSI3U u
aKTyaJIU3UupOBaATh 3a1au4y,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs,
HaXOJUTh apryMeHThI TS
JIOKa3aTelIbCTBa CBOHMX
YTBEPKICHUM, 3a71aBaTh

rapaMeTpsl U KPUTEPUU PELLICHHUS;
- AHaJU3HMpOBATh IIOJYYCHHBIC B

X0J€ peicHuA 3aga4uu
PE3yJbTaTHhI, KPpUTHYCCKU
OICHUBATL HUX  OOCTOBCPHOCTD,
MPOTHO3UPOBATH HN3MCHCHHC B

HOBBIX YCIIOBHUSX;
- yYMeTh IEPCHOCUTh 3HAHUSI B
MO3HABATENBHYIO U MPAKTUYECKYIO
00/1aCTH KU3HEACITEIHHOCTH,
- YMETb UHTEIrPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTell;
HOBBIE
OpUTHHAJTIbHBIC

- BbIABUI'ATH
npeajiaratb

HEH,

NOoAXOAbl U pCHICHUS

3akoHomepHoctu (I'. Mennpens, T.
Moprana, H.M. Basunosa, O.
I'exkens, . Mrwouepa, K. bapa),
TPaHUIBI WX M[PUMEHHUMOCTH K
JKUBBIM CHCTEMaM;

- npuodpereHue OIIbITa
MPUMEHEHUST OCHOBHBIX METOJIOB
HAy4yHOTO  TIO3HAHHS,  HCIOJb-
3yeMbIX B OMOJIOTHH: HAOIIOICHUS
U OIMCAHHUS JKUBBIX CHCTEM,
MIPOIIECCOB u SIBJICHUI;
OpraHM3allii ¥ T[POBEICHUS
OMOJIOTHYECKOTO  AKCIIEPUMEHTA,
BBIJIBM)KCHUSI THIIOTE3, BBISIBJICHUS
3aBUCHMOCTH MEXJIy HCCIenye-
MBIMH BEJIMYMHAMH, OOBSICHEHUS
NOJlyYEHHBIX  pE3yJIbTaTOB U
(dbopMyIIpoBaHHsSI  BBIBOJAOB  C
UCTIOJIb30BAaHUEM HAYYHBIX TOHSI-
TUM, TEOPUN U 3aKOHOB;
- chOpMHPOBAHHOCTH
BBIJICIIATH CYLIECTBEHHbBIC
pU3HAKU BHPYCOB, KJICTOK
MIPOKAPHOT u JyKapuoT;
OTHOKJIETOYHBIX u MHOTO-
KJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOreolleHO30B U DKOCHCTEM;
OCOOCHHOCTH TpOLIeCCOB 0OMeHa
BEIECTB M TIPEBPAIICHUS YHCPTHH

yMEHUs

B KIIETKE, dboTocunTe3A,
IUIACTHYECKOTO W DHEpPreTH-
4ecKoro oOMeHa, XEMOCHHTE3a,

MHTO3a, MEN03a, OTUIOIOTBOPEHHS,
pa3BUTHSI u pPa3MHOKEHUS,
WHIUBUAYATBHOTO pa3BUTHS
opranu3ma (OHTOTeHe3a), OOpPHOBI
3a CYIIIECTBOBAHUE, ECTECTBCHHOTO
otOopa, BHUI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB
K cpene OOWTaHUS, BIHUSHUS
KOMITOHCHTOB JKOCHCTEM, aHTPO-
MTOTE€HHBIX W3MEHEHU N B
JOKOCHCTEMaX CBOEHW MECTHOCTH,
KpyroBopoTa BEIIIECTB u
MIPEeBpAICHHE SHEPTUHU B
ouocdepe;

- chOpMHPOBAHHOCTh  YMEHUS
pemiate OWOJIOTHMYECKHE 3a/adH,
COCTaBIISITh TCHOTHITNYECCKHE
CXEMBI CKPEIUBaHUs JI Pa3HBIX
THUIIOB HACJICIOBAHUS MIPU3HAKOB Y
OpPTaHU3MOB, COCTaBJISATh CXEMBbI




MepeHoca BEIIECTB W JHEPTrUU B

sKocucTeMax  (Lenmd  MUTaHWUs,
MTUIIEBBIC CETH)
OKO2 Ucnonb3oBarh | B 00/1acTH IEHHOCTH HAYYHOTO
COBpPEMEHHbBIE MO3HAHUS:
CpEJICTBA MIOUCKA, - chOpMHPOBAHHOCTH  MHPO-
aHaJM3a u BO33PEHHUSA,  COOTBETCTBYIOILETO
UHTEpIpeTanun COBPEMEHHOMY YPOBHIO Pa3BHTHUS
uH(popMaluu U HayKH 1 00IIeCTBEHHOM NMPaKTUKH,
UH(POPMALOHHbIE OCHOBAHHOTO Ha JIHAJIOTe KYJIbTYD,
TEXHOJIOTUH IS CIOCOOCTBYIOLIETO OCO3HaHUIO
BBITTOJIHEHUS 3a/1a4 CBOETO MECTa B IOJIUKYJIBTYPHOM
npoecCuOHaNbHOM | MHpE;
JeSITEIIbHOCTH - COBEpIICHCTBOBAHHE S3BIKOBOU U
YUTATEIbCKON  KYJNBTYpPBHl  Kak
CpelncTBa B3aMMOJCHCTBHS MEX, .
peA A . c(OpMHUPOBAHHOCTh  YMEHUI
JIOJIbMU U TIO3HAHUS MUPA;
.. | KpUTHYECKHU OLICHUBATh
- OCO3HaHUE LIEHHOCTH HAY4YHOUH
UHPOpMaLMIO  OMOJIOTHYECKOTO
JeSITeNIbHOCTH, TOTOBHOCTh
coJiep>KaHus, BKJTIOYAIOIIYIO
OCYIIECTBISITH ~ NMPOEKTHYIO U
TIICEB/IOHAYYHBIC 3HaHUS u3
HCCIIEIOBATENBCKYIO JesiTelb-
pa3IMYHBIX UCTOYHUKOB (Cpe/ICTBa
HOCTh  WHAMBHIyaJIbHO W B o
CDVILILe: MaccoBOM HHQpOpMAIUH, HAYYHO-
PYIIIC, HOMYJISIPHBIE MaTepHabl);
OBiasenne  yYHHBepCAJIbHbIMU
UHTEPIPETUPOBATH THYECKHE
y4eOHBIMH  NO3HABATEIbHBIMHU
. ACTEeKTBI COBPEMEHHBIX
AeiicTBUSIMU: .
N UCCleloBaHUA B Ouoisoruw,
padora ¢ nngopmanmeii:
MeIUIIHE, OMOTEXHOJIOTHH;
- BJAJIETh HAaBBIKAMH TOJYYCHUS
paccMaTpuBaTh rio0anbHbIe
uHbopMalMd M3 HMCTOYHHKOB
JKOJIOTUYECKHE po0sIeMbI
pasHBIX THUIIOB, CaMOCTOSTEIEHO
COBPEMEHHOCTH, (hOpMUPOBATH MO
OCYLIECTBIATh IIOUCK, aHAIU3,
OTHOIICHUIO K HUM COOCTBEHHYIO
CUCTEMAaTH3alNI0 u
HO3ULIUIO;
MHTEPIPETALHIO uHpOopMaIuu .
- chopmupoBaHHOCTH  yMEHUU
pa3NUYHBIX ~ BUAOB U QOpM
co3/laBaTb COOCTBEHHbIE IHUCh-
MIPEJCTABICHMUS;

- CO3[1aBaTh TEKCTHI B PA3IMUHBIX
dbopmaTax ¢ y4eToM Ha3HAYCHUS
nHhopManuu u EJIeBOM
ayIUTOPUH, BHIOWpAs ONTUMAJIb-
HyI0 (opMy TpeacTaBleHUs U

BHU3yalIM3alluu,

- OLICHUBATHb HOCTOBCPHOCTD,
JJIECTUTUMHOCTB I/IH(i)OpMaLII/II/I, €
COOTBCTCTBHC IMpaBOBbBIM n
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIb30BaTh cpeacTBa

WH()OPMAIIMOHHBIX ¥ KOMMYHHKa-
[IMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX
W OpraHu3allMOHHBIX 3a7ad ¢
CcOOIrOIeHUEM TpeboBaHMit
OPrOHOMHUKH, TEXHUKH Oe3omac-

MEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe Omomnorudeckoii wuHpOp-
MalMd M3 HECKOJIbKMX HUCTOY-
HUKOB, TPaMOTHO HCIIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.




HOCTH, TUTHEHBI, pecypcocOepex-

€HUS, TIPAaBOBBIX U JATHYECKHUX
HOpM, HOPM WH(OPMAIMOHHOM
0e30I1acHOCTH;

- BJIAJICTh HaBBIKAMU
pacro3HaBaHUs " 3aIUTHI
nHpopmanuu, WHGOPMAITMOHHON

0€30IaCHOCTH JINYHOCTH

OK04 DddexTuBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B
KOJUIEKTHUBE U
KOMaH/I¢;

- TOTOBHOCTb K CaMOpPa3BHUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIIPEIEJIEHUIO;

-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIeI0BATENLCKOM, MPOEKTHOW U
COILIMAIIbHOM AeSITEIBHOCTH,
OBiajleHHe  YHMBepCaJIbHBIMHU
KOMMYHHKATHBHBIMHU
JNeHCTBUSAIMU:

COBMeCTHAsl /1eSiITeJIbHOCTh.

- TOHMMaTh M HUCHOJb30BATh
MPEUMYILIECTBA  KOMAHJHOW U
UHAUBUYaJIbHOU palboThI;

- IPUHUMATh LEIM COBMECTHOM
JeSITeIbHOCTH, OPraHU30BbIBATh U
KOOPJIUHUPOBATh JIEHCTBUS 110 €€
JOCTUKEHHUIO: COCTAaBJIATH IUIAH
JICUCTBUM, paCIpPENENATh POJIU C
y4€TOM  MHEHHMH  Yy4acCTHUKOB
o0cyX1aTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBAaTh U BBIIOJHATH
paboTy B YCJIOBUSX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAH -
HOT'O B3aMMOJICHCTBHS;

- OCYILECTBJIATh  TO3UTHBHOE
CTPAaTErMYecKoe  IOBEACHHE B
Pa3IMYHBIX CUTYaLUsX, IPOSBIATH
TBOPYECTBO U BOOOpaxKeHHe, ObITh
WHUIMATUBHBIM

OBiaieHue  YHMBEpPCAJbHBIMH
PeryJIsITHBHBIMHM 1eiCTBUSIMM:
npuHsTHEe ced W  JpPYrux
Jiojen:

- NpUHUMATh  MOTHUBBI U
apryMeHThl Jpyrux Jojel mnpu
aHaimze pe3yabTaToOB
NESATENBHOCTH;

- MPU3HABATh CBOE MPaBO U MPaBO
JPYTHX JIFOJICH HA OIITHNOKHY;

- pa3BUBaTh CIocoOHOCTh
MIOHUMAaTh MUP C MO3HULHU JPYTOro
4eJI0BEKa

- npuobpereHue OIbITa
IIPUMEHEHNsT OCHOBHBIX METOJIOB
HAy4HOI'0 MIO3HAHUS,
UCIIOJIb3YEMBIX B OWOJIOTHH:
HaOJIIOIEHUST U ONHCAHMS KHUBBIX
CHUCTEM, MPOLECCOB M SIBICHUMU;
OpraHu3zalMii Y4  IPOBEACHUSA
OMOJOTMYECKOTO  SKCIEPUMEHTA,
BBIJIBUOKCHUS TUIIOTE3, BBIABICHUSA
3aBUCUMOCTH MEXKIY
UCCIIENYEMBIMU BEIMYUHAMU,
00BsICHEHUS MTOJIY4E€HHBIX
pe3yibTaToB U (hOpMyIUpOBAHUS
BBIBOJJOB  C  HCIIOJIb30BaHHUEM
HAay4HbIX IIOHSATUH, TEOpUU U
3aKOHOB.

OKO07ConeiicTBOBaThH

B o0gactm JKOJOrMYEcCKOro

- chOpPMUPOBAHHOCTh  YMEHUS




COXPaHEHHUIO
OKpYKarolle Cpenbl,
pecypcocOepeKeHHUIO,
NPUMEHSTh  3HAHHS
00 WU3MEHEHUU
KIIUMaTa, TPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3 pexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUSX;

BOCIIUTAHHUA:

- chOPMHUPOBAHHOCTh IKOJIOTH-
YECKOM  KyJIbTYpbl, IOHHUMaHUE
BIIUSHUS COLIMATbHO-2KOHOMH-
YECKUX MPOIECCOB HAa COCTOSIHUE
MPUPOAHON U COLMAJIbHOM CPEBb,

OCO3HAHHE rJ100aJIEHOTO
Xapakrepa IKOJIOTHYECKUX
npobem;

- IUTAHUPOBAHKE U OCYIIECTBICHUE
JNEUCTBUU B OKpYXKaloUIEH cpene

Ha OCHOBE 3HAHUS neinen
yCTONYHUBOTO pa3BUTHSA
YeJIOBEYECTBA;

- aKTUBHOE HEMpHUATHE ICHCTBUH,
MIPUHOCSAIIMX BPEN OKpYXkKarolen
cpere;

- yMEHUE MIPOTHO3UPOBATH
HEOJIarONPUATHBIC IKOJIOTHYECKUE
MOCTEJACTBUS  HPEANPUHUMAEMbBIX
JENCTBUMN, IPEAOTBPALATh UX;

- paciMpeHue OIIbITA
NESITEIbHOCTHU JKOJIOTUUECKOU
HaIpaBJICHHOCTH,

- OBJIQJICHUE HaBbIKAaMU Yy4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHOU U
COIIMAILHON NeITEIHLHOCTU

MPUMEHATh TOJYYEHHBIC 3HAHHS
U1 OOBSICHEHUS OHOJIOTMYECKHUX
IpOIIECCOB W SBJCHHH,  JUIS
MPUHATHUS TPAKTUICCKUX PEIICHHUI
B IIOBCEIHEBHOMN KHU3HU C IEIBIO

obecneueHuUs 0e3omacHOCTH
CBOETO 370pPOBbS M  3JIOPOBBS
OKPYKAIOLINX JOJIEH,
coOmroieHnst  3J0pOBOTO  0Opasa
JKHU3HH, HOPM IPaMOTHOTO
ITOBEJACHMUS B OKpYIKaIoIIeH
IIPUPOJHON  cpefe; IMOHUMAHUE
HEOOXOIMMOCTH  HCIIOIL30BaHUSA
JOCTH)KEHU I COBPEMEHHOU
OHoJIOrTUM U OMOTEXHOJIOTUH UIA
paIMoHaIBLHOTO MIPUPOJIOTIONb-
30BaHUs.




CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEIMETA
2.1 O0beM y4eOHOro npeaMeTa U BUAbI y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

Y4yeOHas HATPY3Ka 00y4aOUIUXCS: 39
B TOM YHCJIE:
JIEKLWHU, YPOKH, CEMUHAPbI 31
MNPaKTUICCKUC 3aHATHS 8

na60paT0pHLIe 3aHATHUA

U3 HUX HpO(beCCI/IOHaHBHO-OpI/ICHTI/IPOBaHHOG COJACPIKAHUC

IIpomexyTouHas aTrecTamuu B
nuddepeHIMPOBaHHOTO 3a4éTa

dopme

2 ceMecTp




2.2. TemaTnueckuii nyIaH u coaep:xkanune yuedonoro npeamera «bHMOJIOI' U5

HaumeHnoBanue Conep:xkanue yuyeOHOro Mmarepuasa (OCHOBHOE), NMPAKTHYECKHE 3aHATUSA Oo0bem Koani
pa3/iesioB U TeM 4yacos KOMIIeTEeHI]
uii, popmu-
POBaHUIO
KOTOPBIX
crnocod
CTBYET
3JIeMEeHT
MPOrpamMMBbl
1 2 3 4
Pa3zpen 1. Bbuojgoruss kak
HayKa. XuMHYeCKui 8
COCTaB U CTPOCHHE KJIECTKH.
Tema 1.1. buomorus kak | Conep:kaHue yueOHOro MmaTepuasa
Hayka. JKusble cucremsl M uxX | 1.Buonorusi kak Hayka. CBs3b OHOJOTMU C OOINECTBEHHBIMH, TEXHHYCCKHMHU U
OpraHu3arus. JPYTUMH €CTECTBEHHBIMM HayKaMH, ¢puiiocopueil, STUKOM, F3cTeTuKoi U nmpasom. Poib
Ouonornu B (OPMUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHB Mupa. Cucrema
OMOJIOTNYECKUX HAYK.
Metonpl MO3HAHMA JKUBOM TpUpOAbl (HAONIO/EHUE, OSKCHEPHUMEHT, OIHCaHue,
U3MepeHue, KiaccuuKaiys, MoJIeIMpOBaHUe, CTaTUCTHYecKas 00padOTKa JaHHBIX). OKO1
2.KuBble cucteMbl (0MOCUCTEMBI) KaK MpeaMeT H3ydeHus: Onoiorun. OTINYne KUBBIX 2 OKO02

CHUCTeM OT HeopraHudeckod mnpupoasl. CBolicTBa OMOCHCTEM W HUX pa3zHOOOpasHe.
YpoBHU  oOpraHuzanuu  OMOCHCTEM: MOJEKYJSIPHBIA, KJICTOYHBIM, TKaHEBOM,
OpraHU3MEHHBIN, MOMYIAIUOHHO-BUOBON, IKOCHUCTEMHBIH (OMOreOleHOTHYECKUN),
o6unochepHbIi

3. XUMHUYECKHH COCTaB KIETKU. XUMHUYECKHUE
MHKpPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OJICMCHTBI: MAKPO3JICMCHTHI,
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4. benku. CoctaB U CTpoeHHE OEIKOB. AMHMHOKHCIOTBI- MOHOMEpPHI OEIKOB.
HezameHnMble M 3aMEHHMMbBIE AMUHOKHUCIIOTHI. AMHMHOKHCIOTHBIM COCTaB YpPOBHU
CTPYKTYphI O€JIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASI, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XuMHUECKUE CBOMCTBa OenkoB. buomornueckue pyHKIuu OEIKOB.
®epMeHTHI-O0Monornyeckue kartanuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIM LEHTP,
cyoctparnas cneuupuynoctb. Kodepmentsl Butamunel. OTnuuns (epMeHTOB OT
HEOPraHUYECKNX KaTalInu3aTOpPOB.

5.¥YrneBoapl. Monocaxapuabl, (TIH0KO03a, pub0o3a W J1e30KCHpU003a), JAHCAXAPUIIBI
(caxapo3a, JaKTo3a) W TMOJMcaxapuapl  (Kpaxmaj, TJWKOTeH, IEJUII0JI03a).
buonorndeckue GyHKIIUU YTIIEBOIOB.

6. Jlumuapsl: Tpurmunepuasl, Gochomunuasl, crepousl. I'napopuisHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu naunuaoB. CpaBHEHUE YIVIEBOJOB, OEJIKOB H
JIMIUI0B KaK MCTOYHHUKOB SHEPTUH.

7. Hyxneunossie kucinotel: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIE€HMHOBBIX
kucnot. Ctpoenne u ¢pynknuu JJHK. Crpoenne u ¢pynkuun PHK. Buger PHK. AT®:
CTpO€HUE U (PYHKIHH.

HpaKTn'{ecm/le 3aHATHUSA.

[TpakTuueckas pabora Nel «3ydeHne kaTantuTUUECKO aKTUBHOCTU (hepMEHTOB (Ha
IIpUMEpE aMIJIa3bl WIN KaTajaa3bl)».

Bcero nmo reme:

Tema 1.2. Iurtomorns —
Hayka o kieTke Kierounas
teopusi. CTpoeHHe KIIETKH.

ConepxaHue y4eGHOro MaTepuaJjia

1.Iluronorus — Hayka o kierke. Kierounast reopusi- mpumep uaen u Gpaxkrtos B
Hay4YHOM ITO3HAaHUU. MeTobl U3yueHUs KIETKU.

2. Knerka kak nenocTtHas >kxuBas cucrtema. OOImMe MpHU3HAKM KIETOK: 3aMKHYTas
HapyxHast MmemOpaHna, mosnekynbl JIHK kak renernyeckuil anmapar, CUCTEMa CHHTE3a
Oenka. TUMBI KIETOK: 3yKapUTHYeCKask M MpokapruoTHueckasi. OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckoil  kuetku.  Knetounas  crenka — Oakrepuil.  CTpoeHue
9YKapHUOTHYECKOH KieTKu. OCHOBHBIE OTIMYUS PACTUTENILHOW, dUBOTHOM U T'PUOHOM
KJIETKH.

3.IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAasi CTEHKA, TJIMKOKAIMUKC, WX
¢byukuu. [1nazmatudeckas memOpaHna, e€ cBoiictBa U QpyHkuuu. llutormasma u eé
opranougsl. OnHoMemOpanHble opranoujsl kietku: OIIC, ammapar [ombmxw,
mu3ocoMbl. [lonmyaBTOHOMHBIE OpraHOWJbl KJIETKH: MUTOXOHJPHH, IUIACTU]BL

OKO1
OKO02
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[IpoucxoxaeHne MUTOXOHApWA © TuiacTuA. Bunbl mmactua. HememOpannbie
OpPTraHOU[BI KJIETKU: PHOOCOMBI, KIETOUHBIA LIEHTP, HEHTPHOIN, PECHUYKH, KTYTHKH.
OYHKIIMA OPraHOMJIOB KJICTKU. BKiroueHus. SAnpo — peryiasTOpHBIA HEHTP KIIETKH.
Crpoenue sigpa: siaepHas 000JI049Ka, KapuoIjIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.
TpaHCcOpT BEIECTB B KJIETKE.

l'[paRTn'{ecmle 3aHATHUS.

[TpakTrueckas padotaNe 2 «M3ydyeHune CTpOeHUS KJIETOK PACTCHUH, )KUBOTHBIX U
OakTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U X OMUCAHHE.

Bcero no Teme:

Paznen 2.

KuzneneareJLHOCTh

KJIETKH.

Tema 2.1. OOmen BemecTB. | Comep:kaHue y4eOHOro MaTepuasa

DHepreTUYeCKui oOMeH. | 1.00MeH BeliecTB, WIM METa0oaM3M. AcCCHUMMIANMS (IUIACTHYECKH OOMEH) W

dotocuHTEe3. XEMOCHHTE3.

TUCCUMUIISIINSA  (PHEPreTHYeCKUid OOMEH) — JIB€ CTOPOHBI EIMHOrO Ipoliecca
Merabonm3Ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB W DSHEPrMM B ITOHUMAaHUU
MeTtabonmu3ma. Tumbl oOMeHa BemIecTB: aBTOTPO(MHBIM M rerepoTpodHbId. Poib
(epMEeHTOB B OOMEHE BEIIECTB U NMPEBPAICHUN SHEPTHHU B KIICTKE.

2.®orocunTe3. CBeroBas M TeMHOBas ¢asbl (oTocuHTe3a. Peakmmm ¢orocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A [T J)KU3HM Ha 3emiie. Bnusaue
yCIIOBUH cpefbl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIINIEHUS €ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

3.XemocunTte3. XeMOCUHTE3UPYIOIINEe OakTepuu. 3HaueHWE XEMOCHUHTEe3a ISl JKU3HU
Ha 3emuie.

4.Ouepretuueckuii  oOMeH B KieTke. PacmierieHue BeIECTB, BBIJICICHHE U
aKKyMYJIMPOBAaHUE PHEPIUU B KJETKE. DTambl dHEpreTndeckoro obMmeHa. [nmkonms.
Bpoxenne wu ero Buasl. KuciaopogHoe OKHCICHHE WIH KIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopunrpoBanue. DPPeKTUBHOCT IHEPTETUUECKOT0 0OMEHa

Bcero nmo reme:

OKO1
OKO02
OKO04

Tema 2.2. Ilnactuueckuit
oOMeH.
Heknerounsie Gpopmbl KU3HU

Conep:xanue yueOHOro MaTepuaJa

1.Peakiuu matpuuHoro cunTte3a. I'enernueckas wHbopmarms u JHK. Peanmzanus
TeHEeTHYECKOM nHdopManuid B KIeTKe. ['eHeTWYecKuil KON W €ro CBOICTBA.

OKO1
OKO02
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- BUPYCHI

Tpanckpunius — Matpuunblii cuaTe3 PHK. Tpancnsius — O6uocunaTe3 6enka. Jtarbl
tpancisauuu. Kogupoanue amuHokucnot. Pois pubocom B GrocuHTE3€e Oerka.

2.Heknerounele ¢GoOpMBl JXKM3HU - BHpPYChl. Mcropust oTkpbiTusi BupycoB (U,
NBanoBckuii). OCOOEHHOCTH CTPOCHUS W JKU3HEHHBIN ITMKJI BUPYCOB. bakTepuodaru.
bone3nu pacteHnii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMU.

Bupyc unmmynonepunura uenoeka (BUY) — BoszOymurens CIIM/la. OOGpartHas
TPaHCKPHUIILIMS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX
3a00JICBaHU.

Bcero no Teme:

OKO07

Pa3zgen 3. PazsMHoXkeHHe U
WHIUBHIYAJIbHOE Pa3BUTHE
OPraHu3MoOB.

Tema 3.1 ) KusHeHHBIN 1K
KJIeTKH. [leieHne KIeTKHu.
Murto3. Meiios.
OO6pa3oBaHue u pa3BUTHE
MTOJIOBBIX KJIETOK.

Coaep:xaHue y4eOHOro MaTepHuaJia

1. KneTouyHsli LMKII, WIKM KU3HEHHBIN LUK KieTku. MHTepdaza u muros. [Ipoueccsl,
npoTekaromue B uHTepdasze. Perummkanus — peakuuss marpuuHoro cuHte3a JIHK.
CrtpoeHne XxpoMocoM. XPOMOCOMHBIN HA0Op — KapUOTHIL.

JIMIIOUAHBIN U ramIouHbIl XpOMOCOMHBIE HaOOpbl. XpomaTtusl. L{uTomornueckue
OCHOBBI Pa3MHOKE€HHUS U MHAUBUIYaJIbHOTO PA3BUTHUSI OPTaHU3MOB.

2. Jlenenne knetkn — MuUTO3. Ctaamm murosa. [Iporecchl, mpoucxoasmme Ha pa3HbIX
cTagusx MuTo3a. buonornyeckuii cMpica murosza. IlporpaMmMmupyemas rubenb KIETKH
— aromnTo3.

3.Meiio3. Ctaguu meiio3a. [Iporiecchl, MPOUCXOAIINE HA CTAUSIX Meio3a.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornueckuii cMbIC U
3HaUYCHHUE MeHo3a.

4.T'ametorenes — npoiiecc 00pa30BaHUs MOJOBBIX KIETOK y KUBOTHBIX.

ITonoBble jxene3bl: CEMEHHUKH M IMUHUKU. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX KIETOK
— ramer (crnepMaro30uj, SHIEKIeTKa) — clepMmaTrorees u ooreHe3. OcobeHHOCTH
CTpOEHUS SIMIEKIIETOK U criepMaro3ou1oB. Omionorsopenue. [lapreHorenes.

Bcero nmo reme:

Tema 3.2. popmbl
Pa3MHOXKEHHST OPTaHU3MOB.
WuauBuyanbsHOE pa3BUTHE

Coaep:xaHue yueOHOro MaTepuaJia

OKO1
OKO02

1.®opmbl pa3MHOKEHHST OpraHM3MOB: Oecronoe M MojoBoe. Buapl OGecmonoro
pasMHOXKEHHs: JIeJIeHHE HaJABOE, IOYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,

OKO1
OKO02
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OpPTaHU3MOB.

CTIIOpooOpa3oBaHue, BEreTaTHBHOE PAa3MHOKEHHE.
HckyccTBEeHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HAuYCHME JUIs ceniekiuu. [looBoe
pa3sMHOXEHHE, €0 OTIHYHS OT OECIIONIOTO.

2.MunuBuayanpHOE pa3BuTHE (OHTOreHe3). DMOPHOHATBHOE pa3BUTHE (IMOpPUOTEHES).
Oranel 3MOPUOHATBLHOIO PAa3BUTHS Yy TMO3BOHOYHBIX JKUBOTHBIX: JApoOJeHHE,
racTpyisiiusi, opraHorere3. I[loctamOpuoHanbEHOE pasBurue. Tumbl
MOCTAMOPUOHANIBHOTO Pa3BUTHS: MpsMOe, HempsiMoe (JIMYUHOYHOE). BiusHue cpeabl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOXKICHHBIE  YPOJCTBA.
Poct u pa3Butme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHHUs: CTPOCHHE CEMEHH,
CTauu pa3BUTHUS.

Bcero o reme:

OKO04

Pazgen 4. HaciaeacTBeH-
HOCTh M M3MEHYHUBOCTDH
opranu3moB. Cejlexkius.

Tema 4.1. 'enetnka —
HayKa O HaCIIeJICTBCHHOCTH
1 U3MEHYHMBOCTH.
Monorubpuanoe
ckpemuBanue. JluruopuaHoe
CKpEIIUBaHHUE.

Coaep:xaHue y4eOHOro MaTepHuaJia

1.Ilpeamer u 3amaum reHeTuku. Mcrtopust pas3Butust reHeTuku. Posib nurTosoruu u
SMOPHOJIOTUH B CTAHOBJIEHUM T'€HETHKH. BKiax poccuiickux v 3apyOekHbIX YUEHBIX B
pa3BUTHE TE€HETUKH. MeToapl T'eHETUKH (FMOPUA0IOrHUYECKUN, UTOreHETUYECKUH,
MOJICKYJISIPHO-TeHeTUYeCKUii). OCHOBHBIE TE€HETHYeCKHe NOHATHA. ['eHeTHueckas
CHUMBOJIMKA, UCIIOJIb3yeMasl B CX€MaxX CKpEIIMBaHUS.

2.3aKOHOMEPHOCTH HACJIEZIOBaHHUS TPU3HAKOB, YyCTaHOBIEHHbIe [. Menzaenem.
MoHorubpuaHoe CKpelBaHue. 3aKoH eAMHO00pa3us THOPUAOB MEPBOTO MOKOJIEHUS.
[IpaBmiio JOMUHUPOBaHUS. 3aKOH paclleIUIeHNs IPU3HAKOB. [ UIIoTe3a YNCTOTHI TaMeT.
ITosHOE UM HENOJIHOE TOMUHHUPOBAHME.

3. luruOpuHOE CKpenrBaHue. 3aKOH He3aBUCHMOTO HACJICIOBAHHS PU3HAKOB.
[luTOoreHeTHYECKHE OCHOBBI TUTHOPHUIHOTO  CKpEeUIMBaHUSA. AHaTU3UPYIOIIee
CKpemuBaHue. lcrnonp30BaHUE AaHATU3UPYIOMIETO CKPEIIUBAHUS JUIS ONPEICIICHUS
FeHOTHIIa 0COOH.

Bcero o reme:

OKO1
OKO04

Tema 4.2 CueruieHHOE

Conep:xanue yueOHOro MaTepuaJa

OKO1
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HacJe0BaHUE MPU3HAKOB.
I'eneruxka noia.
3MeHuYnBOCTD.

1.CuennieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CIEMICHHOMY
HacJe0BaHUIO TeHOB. HapyllleHue cuersieHus TeHOB B pe3ysibTaTe KpPOCCHHIOBEPA.
XpoMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | €HEeTHYEeCKUE KapThl.

2.I'enetuka mona. XpPOMOCOMHOE OIpeJelieHHe IMojia. AYTOCOMBI M  IIOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHble ¥ TeTeporaMeTHhle oOpraHu3Mbl. HacienoBanue
[IPU3HAKOB, CIICTUICHHBIX C MTOJIOM.

3.M3meHunBOCTh. BHIBI M3MEHYMBOCTH: HEHACIEACTBEHHAs U HacleICTBeHHas. Ponb
cpeapl B HEHACIICACTBEHHOW M3MEHYHMBOCTH. XapaKTEpUCTHKA MOJU(PHKAIIMOHHON
U3MEHUYMBOCTH. BapuanumoHHbll psin M BapuanuoHHas Kpusas. Hopma peakuuu
npu3Haka. KoauMdecTBEHHbIE M KAYECTBEHHbIC IPU3HAKM U HMX HOPMA PEaKLUU.
CBoiicTBa MO (PHUKAIIMOHHON U3MEHYMBOCTH.

4 HacnenctBeHHas, WJIM  TE€HOTMNIMYECKas, M3MeHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTb. Melo03 U 10JI0BOM MPOoLecC — OCHOBAa KOMOMHATUBHON M3MEHUYUBOCTH.
MyTanuoHHass W3MEHYMBOCTh. Kitaccumduramms MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHomMHble. YactoTa W NOpUYMHBl MyTanuil. MyrtareHHsle (akTopbl. 3aKoH
FOMOJIOTHYECKMX PSAOB B  HacleACTBEHHOM wu3MeHuuBoctd H. . Basunosa.
BHesiepHast HacJI€ICTBEHHOCTh U H3MEHYUBOCTb.

Bcero o reme:

OKO04

Temad.3. 'eHeTuka yenoBeka

Coaep:xaHue yueOHOro MaTepuaJia

1.F€H€TI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHI)IG METOAbI TCHECTUKHU YCJIOBCKA:
TeHeaToTHYEeCKHi, OJTM3HEIIOBBIN, IIATOT€HETUYECKUH, OMOXUMUYECKUH, MOJEKYISIPHO-
T€HETHYECKHIA. CoBpeMeHHOE oTpeieNicHue reHOTHIIA: ITOJTHOT€HOMHOE
CEeKBEHHPOBaHME, TEHOTEMUpOBaHWE, B TOM uucie ¢ nomoilpio [II[P-ananuza.
HacnencrBenunle  3a0oJieBaHMsl  4YelOBEKAa: Te€HHBIE  Ooie3Hd, OOJIE3HH C
HACJIEJICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaTUyecKue u
reHepaTuBHble MyTauuu. CTBONOBBIE KiEeTKH. [IpuHIMIBI 310poBOro 0dpasa KHU3HH,
JTUArHOCTHKH, TMPOQWIAKTUKH U JIeYeHUs TeHeTHYeckux OomneszHell. Meauko-
TCHETUYCCKOC KOHCYHBTHpOBaHI/Ie. 3Ha‘~I€HI/I€ MC}II/IHI/IHCKOﬁ TCHCTUKU B
MIPEIOTBPALIICHUH U JICYCHUU TeHETHYECKUX 3a00JIeBaHU YeTIOBEKa.

Bcero no reme:

OKO1
OKO02

Tema 4.4. Cenexuus

Conep:kanue y4eOHOTro MaTepuaa

OKO1
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oprann3MoB. OCHOBBI
OMOTEXHOJIOTHH.

1.Cenexius kak Hayka v Tiporiecc. 3apoxAeHUE CEICKIIUNA U ToMecTuKarus. Yuenue H.
W. BaBwioBa o HEHTpax MPOUCXOXKICHUS M MHOTO00Opa3usl KyIbTYPHBIX PACTCHUHU.
LleHTpbl NPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJAA, IITAMM.

2.CoBpeMEeHHBIE METOJBl CeNEeKIMU. MacCOBbIi M WHAWBUAYAIbHBIH OTOOPHI B
CCJIEKIIMM pacTeHUMi M KUBOTHBIX. OleHKa »dKcTepbepa. bimskopoacTBeHHOE
CKpelrBaHue — UHOpuAUHT. Yuctast muHus. CKpeliuBaHUE YUCTHIX JTMHUM.
I'etepo3uc, wnu rubpuaHas cuia. HepolIcTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otnanénnas rubpuamnszanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJIyueHHe
HOJIMIIIIONJO0B. JIOCTHKEHMSI CECKIIUN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTIaHU3MOB.

1.buotexHoIOrus Kak 0Tpacib MPOU3BOACTBA. | eHHast MHXKeHepusl. DTaIlbl CO31aHUs
pexom6uHanTHOU JIHK u Tpancrennsix opranuszmos. Kierounas nHxeHepusi.
Kiterounsie KynpTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.

KnoHupoBaHue  BBICOKONPOJIYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OpPraHHU3MOB.
Okonornyeckue u 3tndeckue npodiaemel. [MO — reHeTnuecku MOAU(PUIIMPOBAHHBIE
OpraHU3MBl.

Bcero o reme:

OKO02
OKO04
OKO07

Pasnen 5 DBoaromuoHHas
oMoJIorus.

Tema 5.1. OBomronmsa . Bun.
[TonynAnus kak
JJIeMEHTapHas €IUHUIA
BHJIA.

Coaep:xanue yueOHOro MaTepHuaJia

1.IlpeanocsuUIKM BOSHUKHOBEHHS SBOJIIOLIMOHHON TEOPHH. DBOIIOIMOHHAS TEOPHs U €€
MecTO B Ouonoruu. BivsHue 3BOIIOIIMOHHON TEOpUU HA pa3BUTHE OMOJIOTHH U IPYTUX

HayK.

2. CBunetenbcTBa 3BOIONMN. [laneoHTONOrNYECKHE: OCIE0BATEIbHOCTD ITOSBICHHS
BUJIOB B MaJICOHTOJOTHMUYECKON JIETONUCH, TepexoiHble (opMmbl. buoreorpaduueckue:
CXOACTBO W pasznuuue (ayH u (prop MaTEepUKOB U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJICTBA W DPAa3M4us SMOPHUOHOB DPA3HBIX BHUJOB IO3BOHOYHBIX. CpaBHHUTEIBHO-
AHATOMUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAMMCHTAPHLIC OpraHbl, aTAaBU3MBbI.
MonexkyaspHO-OMOXMMHUYECKHE:  CXOJACTBO  MEXAaHHW3MOB  HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OpPraHU3MOB.

2.0BomonnonHas Teopus JlapBuHa. [IpeAmochUikM  BO3HMKHOBEHHS JApBHHH3MA.
JIBWOKyIIME CHIIBI SBOJIIONMKM BHAOB 10 JlapBuHY (M30BITOYHOE PAa3MHOXKCHHE IPH
OTPAaHMYEHHOCTH  PECYpCOB,  HEoNpelneléHHas  W3MEHUMBOCTh, Ooprba  3a
CYyIIIECTBOBAHME, €CTECTBEHHBIN 0TO0p). CuHTeTHYecKas Teopus 3Bostorun (CTI) u eé

OKO1
OKO04

16




OCHOBHBIC ITOJIOKCHHUA.

3.MuxponsBosrorust. [Tomysnsius Kak eInHUIAa BUA U YBOJTIOIHH.

HpaRTn'{ecmle 3aHATHSA.

[Tpaktuyeckas padora Ne 3. «CpaBHEeHHE BUAOB IO MOP(OIOTHYECKOMY KPUTEPHUIO».

Bcero o teme:

Tema 5.2 JIBuKynIue CUiibl
SBOJIIONMH. EcTecTBEHHBIHM
otOop. Pe3ynbrarsl
spomonnu. Hanpasiienus u
IIyTH MaKpO3BOJIIOLIUU

Conep:kanue y4eOHOro MaTepuaa

1.JIBwKymue Ccuibl S3BOJIONMU BHUIOB B MpUpoAe. MyTalMOHHBIA Mpoluecc u
KOMOWHATHBHAs U3MEHYMBOCTb. [lonmyssiimoHHbIe BOJHBI U Jpeiid reHoB. M3omsmuus u
MHUTpaIusl.

2.EcrectBenHblii  oTOOp —  HampaBnstommid  ¢akrtop dBomonmud.  DopMer
€CTECTBEHHOT'0 0TOOpA.

3.ITpucnocoOaeHHOCTh  OpraHM3MOB  KaK  pe3ylnbTaT  dSBomonud. Ilpumepsr
prcnocoOIeHu y opranu3mMoB. ApoMopdo3bl ¥ UaN0aJanTalHH.

4.Bun n Bunoo6bpazoBanue. Kpurepun Buma. OcHOBHBIE (POpMBI BHI000Pa30BaHUS: OKO1
reorpaguuecKoe, SKOJIOTHIECKOe. OKO02
4.MaxkpO3BOJIIOLIHSL. ®opmel 3BOJIIOLIUU: ¢bunernyeckas, JMBEpreHTHasl, OKO04
KOHBEpreHTHas, napauienbHas. HeoOpaTumMocTs 3BOJIOLNN.
5. IlpoucxoxneHue OT HecHeLHATIU3UPOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paaualus.
IIpakTHYecKkHe 3aHATHA.
[IpakTnueckast pabora Ne 4. «OmnucaHue NPHUCIIOCOOTIEHHOCTH OpraHu3mMa M eé
OTHOCHUTEJIBHOTO XapaKTepay.
Bcero no reme:
Pa3nen 6. BosHUKHOBeHHE
U pa3BUTHE KU3HH HA
3emJie
Tema 6.1 'unoressl Coaep:xanue yueOHOIro MaTepHuaJia OKO1
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MIPOMCXOXKACHUS KU3HU Ha
3emJie. Pa3Burtue XU3HU 110
Ipam | Mmepruoam.

1.JloHayyHble TOpEACTaBICHHS O 3apOXICHUM KW3HU. HaydyHble rumoressl
BO3HHUKHOBEHUS KM3HU Ha 3eMJyie: a0MOreHe3 U MaHCIepMUs. XUMUYeCcKash SBOJFOITHS.
AOGuOreHHbIN CUHTE3 OpPraHUYECKUX BEIIECTB u3 HEOPraHUYECKHUX.
DKCHEepUMEHTAIBHOE TOJITBEPKIACHUE XUMUYECKOW sBoJonmK. HavanbHble 3Tanbl
ouosornueckoir sBomonuu. [unoresa PHK-mupa. dopmupoBanme meMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHUE MPOTOKJICTKU. IlepBble KIETKHU U UX 3SBOJIOLMS.
DopMHUpPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

2.PazBuTne xm3HM Ha 3emiie Mo 3paM W nepuodaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [lameo3olickas apa U €€ meproIbl: KeMOPUMCKUHN, OPIOBUKCKUMA,
CUJIYPUICKHUH, JEBOHCKHM, KaMEHHOYTOJIbHBIM, NEpPMCKUU. Me3o3o0ickas 3pa u eé
MEepUOJIbl: TPUACOBBIA, IOpPCKUHM, MenoBou. KaiiHo3o0iickas spa U €€ NepUOIbI:
[IaJICOTCHOBBIN, HEOICHOBBIM, AHTPOIIOTCHOBBIM. XapakTepUCTHKa KJIMMara |
reoJIOTHYECKUX IpoueccoB. OCHOBHBIE 3Tallbl HBOJIIOLUN PACTUTEIBHOTO U )KUBOTHOI'O
Mupa. ApoMopdo3bl y pacTeHU W KHUBOTHBIX. [losiBIEHUE, paciBeT W BBIMHpPAHUE
TPYIII KUBBIX OPTaHU3MOB.

3. Cucrema OpPraHu4eCKoro Mupa KaK OTpPaXXCHHUC OBOJIIOIHHU. OCHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB.

Bcero o reme:

OKO02
OKO04

Tema 6.2 OBOJIIOLHS
YeNoBeKa (aHTPOTIOTeHE3).
Yenoseueckue pacel U
MPUPOIHBIE aTanTaluu
yeoBeKa.

Conep:xanue yueOHOro Marepuasa

1.3BOJ’IIOI_II/I}I YCJIOBCKaA. AHTpOHOJ’IOFI/IH KakKk Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ )
IMPOUCXOKIACHUHN YCIIOBCKA. MeTtonpl HU3Y4YCHUS aHTPOIIOTrCHE3A. CXO}ICTBa " pasjinuuAa
YyeJIoBeKa M JKUBOTHBIX. CHCTEMAaTHYSCKOE ITOJI0KESHHIE YSI0BEKA.

2. ]Ismxymue cumbl (dakTopbl) aHTpororeHeza. HacnmeacTBeHHass M3MEHUHMBOCTH H
ecTeCTBEeHHBbIH 0TOOp. OOIIecTBeHHBI 00pa3 >KM3HU, M3TOTOBJICHUE OPYIUN Tpyaa,
MBIIUICHUE, PEYb.

3.0OCHOBHBIE CTaJMM W BETBH OHBOJIOIMH YEJIOBEKa: AaBCTPAIONMHUTEKH, UYemoBek
yMmenslid, YenoBek NpsAMOXonsdmui, YenoBek HeaHAEpTAIbCKUM, YenoBeK pa3yMHBIN.
Haxoaku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHUS, 00J1acTh pacHpOCTpaHEHUS,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.

OKO1
OKO02
OK04
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4 Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpOIEOUAHAs (EBpaszHiicKas),
HErpo-aBCTpAIONAHAS (dKBaTOpUaIbHAs), MOHTOJIOMIHAS (a3UaTCKO-aMEpPUKAHCKAs).
YepTbl TpUCIIOCOOJICHHOCTH TMPEICTABUTENICH YEIIOBEUECKUX pac K  YCIOBHUSIM
cymiectBoBanus. EqMHCTBO yenoBedeckux pac. Kputuka pacuszma.

Bcero o reme:

Paznen 7. Opranmsmbl u
OKPY Kalo1asi cpena
CoobmecTBa "
IK0JIOTHYECKHE CHCTeMbI

Tema 7.1 Cpenpl obutanust u
IKOJIOTHYECKUE  (haKTOPBHI.
DKOJIOTHYECKHUE

XapaKTEPUCTHKH MOIMYJISIIUN

Coaep:xanue yueOHOro MaTepuaJia

1.Dkonoruss Kak Hayka. 3agaud M pasfelibl dKOJOTUM METOIbl IKOJOTHYUECKUX
UCCIIeIOBaHMIA. DKOJIOTMIECKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKa.

2. Cpempl oOWTaHHMS OPraHU3MOB: BOJIHAs, HA3E6MHO-BO3YyIIHAS, IIOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

3.Oxonmornyeckue  ¢akropbl.  Kmaccupukamus — skojgormdeckux — (HaKTOpoB:
abnoTnyeckne, OMOTHUECKUE W aHTPOTOTeHHBIE. J[eHCTBHE SKOIOTHYECKUX (aKTOPOB
Ha OpPraHu3MBl.

4.Ab6notnueckue (GakTOpBl: CBET, TEMIEpaTypa, BIAKHOCTh. doTonepuoausm. OKO1
[TpucnocoOnenns opraHu3MoOB K ASHCTBUIO aOMOTHYECKUX (hakTopoB. buonornueckue OKO02
putMbl. buotnueckue ¢akropbl. Buabl OMoTHUECKUX B3aMMOJEUCTBUN: KOHKYPEHLUS, OKO07
XMIIHUYECTBO, cUMOM03 M ero ¢opmbl. [lapasutusm, koomepauus, MyTyaausM,
KOMMEHCQJIN3M  (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpanusMm.
3HayeHHe OMOTHMYECKUX B3aUMOJIECHWCTBUI M CYIIECTBOBaHMS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.
5. DKOJIOTHYECKUE XapaKTepUCTUKH Nomyssiuu. OCHOBHBIE MOKAa3aTeIN MOMYJSAIUH:
YHCIIEHHOCTD, MNIOTHOCTh, POK/1a€MOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JluHaMuka
YHMCJIEHHOCTH MOMYJISIIMY U €€ peryJssiiusl.
Bcero no reme:
Tema 7.2 Oxocucremsl u | Conep:kaHue yueOHOro MaTepuajia OKO1
3aKOHOMEPHOCTH 170:4 OKO02

19




CYIICCTBOBAHUA.

1.CoobmectBo opranusmMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas,
POCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Bunsl-nomuHanTel. CBsi3u B OHOIIEHO3E.

2.9Konoruueckre cuctemsl (3kocucteMsbl). [lonstre 00 skocucTeMe U OUOTEOLIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI SKOCHCTEMBI: TTPOAYIICHThI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopor BemecTB u MOTOK JHEPrHM B 3Kocucteme. Tpodudeckue (MUIICBHIC)
ypoBHH 3KocucTeMbl. [lumieBbie menu u cetn. OCHOBHBIC MOKA3aTENId YKOCHUCTEMBI:
Ouomacca, MNPOAYKIMA. IKOJIOTUYECKHE NHUPAMHUABI: TMPOIYKIHWH, YUCIEHHOCTH,
Oouomaccel. CBOHCTBA 9KOCHCTEM: YCTOWYMBOCTh, CaMOPETYIISALUS, pPa3BHUTHE.
Cyxkueccus.

3.Ilpupoanbie ’KOCHCTEMBI. DKOCHCTEMBI PeK M 03Ep. DKOocHCTeMa XBOMHOTO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

4. AHTPOIIOTe€HHBIC SKOCHCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KkocucTeMbl. brosornueckoe
1 XO3SIMCTBEHHOE 3HAYCHHE arpodKOCHCTeM M ypOo3kocucTeM. bruopasnoobOpasue kak
daktop ycroitunBocTu 3KocucTeM. CoxpaHeHHEe OHMOIIOTMYECKOrO pazHooOpasusi Ha
3emite.

Bcero o reme:

OKO07

Tema 7.3 buochepa -

riio0aapHas
3emitu

9KOCHCTEMA

Conep:xanue yueOHOro MaTepuasa

1.Yuenue B. . Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa 6uocdepsi.
XKupoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OHoceprl Kak T100albHON
sKocucTeMbl. [lMHaMu4eckoe paBHOBecHe U oOpaTHas cBs3b B OHMocgepe.
KpyroBopoThl BemecTB M OMOT€OXMMHYECKHE HUKIBI JIEMEHTOB (yriiepojaa, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

2UenoBedecTBO B Ouocdepe 3emiu. AHTPOINOTEHHbIE HW3MEHEHHS B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHE TTIPOOIIEMBI.

CocyuiecTBoBaHHE HpHUpoOAbl M yenoBedecTBa. CoxpaHeHHe OMopazHOOOpas3usi Kak
OCHOBa ycToiunBocTu Onochepsl. OCHOBa PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcamu B UX ucnoib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPHPO/IBL.

Bcero o reme:

OKO1
OKO02
OKO07

3auéTHas pabota

Bcero

39
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3 YCJOBUS PEAJIN3ALIAA PABOYEN ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne
Jns peanuzaluu NporpaMMmbl  y4eOHOrO MpeaMeTa  IPeJyCMOTPEHbI ClIeAYHOIIHe
CIICHUAJIbHBIC ITIOMCIICHUA KabuneT «buogoruny.

O6opynoBanue kabuHeTa:
— TI0CaJI0OYHBIC MECTA 110 KOJIUYECTBY 00yUarOIINXCs;
— pabodee MecTO MPEero1aBaTelis;
—  JIEMOHCTPAIMOHHBIN CTOJI;
—  y4eOHO-TUIaHUPYOMIas TOKYMEHTAIINS;
— PpEKOMEHIyeMble YICOHUKH;
— IUAaKTHYECKHI MaTepualr;
— Tabnuna « CTpoeHue KIEeTKN
— tabnuna «Ctpoenue JJHK»
TexHuueckue cpeacTBa OOYUCHHUsS: KOMIBIOTED C JUIEH3UOHHBIM IPOTPAMMHBIM
o0ecrieyeHneM, MPOEKTOP, JIOKAIbHAS CETh, BBIXO/I B TJIO0AILHYIO CETh.

3.2. UudopmanuonHoe odecriedenne 00yueHus
[lepeueHb OCHOBHOM U JOMOJIHUTEIBHOMN JINTEPATYPHI, TEKTPOHHBIX PECYpCOB

OcHoBHas nuTeparypa:

1. buonorus. 10 xnacc. bazoBelil ypoBens : yuebnuk / B. B. [Taceunuk, A. A. KameHckui,
A. M. PybuoB [u ap]. ; mon pen. B. B. Ilaceunuka. - 6-¢ u3n., crepeorun. - Mocksa :
[Tpoceemenne, 2024. - 224 c. - (Jlunus xwusam). - ISBN 978-5-09-116776-4. - Tekcr :
anexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/2174807

2. buonorus. 11-i knace. bazoBslit ypoBeHs : yueOHuk / B. B. [Taceunuk, A. A. KameHckuid,
A. M. PybmoB [u np.] ; mox pen. B. B. Ilaceunmka. — 6-¢ m3m., crep. — Mocksa :
[Tpocsemienue, 2024. — 272 c. : un. — (JIunusg xuznn). — ISBN 978-5-09-116473-2. - Tekcr :
anexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/2157271

JononHuTenpHas tuTeparypa:

1. Aradonosa, M. b. buonorus. ba3oBblii ypoBeHb : yueOHUK i 0Opa3zoBaTeIbHbBIX
OpraHu3alfii, peaan3yrmux 00pa3oBaTeNbHbIE MPOrPaMMBI CPEIHEro MPOodEeCCHOHATHLHOTO
obpazoBanust / WU. b. AradonoBa, A. A. Kamenckuii, B. M. CuBormazoB. — Mocksa :
[Mpocsemenwne, 2025. - 273 c. — ISBN 978-5-09-124905-7. - Tekcr : snekrponHbid. - URL:
https://znanium.ru/catalog/product/2201867

2. AradponoBa, W. b. buonorus. ba3ossiii ypoens. [Ipaktukym : ydeGHOe mocoOwue,
pa3paboTaHHOE B KOMIUIEKTE C y4eOHUKOM JJIsi 00pa30BaTeIbHBIX OpraHU3alfii, pearu3yromux
00pasoBartenbHbIC MPOTPaMMBI cpeHero npodeccruonansHoro oopaszosanus / M. b. Aradonosa,
B. U. CuBornasos. — 2-e u3n., crep. - Mocksa : [Ipocsemenue, 2025. - 113 c. — ISBN 978-5-09-
124906-4. - Tekcr : anekrponnsiid. - URL: https://znanium.ru/catalog/product/2201868

3. Annpeesa, T. A. buonorus : yue6Hoe nocodue / T.A. AnapeeBa. — Mocksa : PUOP :
NH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkct : snekrponHsii. - URL:
https://znanium.ru/catalog/product/1209230
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA

KOHTpOHB N OLCHKa pPE3YJIbTaTOB OCBOCHHA MNMPCAMETA NPEAYyCMATPHUBACT CICAYIOIINC
KOHTPOJIbHO-OLICHOYHBIC CPCACTBA:

Koabl koMnereHui

KOHTpOJILHO-OIIeHO‘leIe cpeacrea

(OK, IIK)
OKO1 - TECTOBBIE 3aJJaHMs ISl TEKYLLETO KOHTPOJIS,
OKO02 - MpaKkTH4ecKas padora;
OKO04 - IMCbMEHHBIE U YCTHBIE BBICKA3bIBAHMS;
OKO07 - BBICTYIIEHUE C COOOIIEHUEM, TPE3EHTAIHII;

- TCCTOBBIC 3aJaHUs JJIs HpOMC)KyTO‘IHOI;'I aTTeCTaluu,
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