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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITIPOTPAMMBI
YYEBHOI'O IPEIMETA OVII.08 «BHOJIOI'AS»

1.1. Mecro yueGHOro mpeaMera B CTPYKType oGpa3oBaTenbHoii nporpammsel CIIO

Yuebnbiii  npeamer OVYIIL.08 «buomorust» m3ydaercsi Ha 0a30BOM ypOBHE B
o0ieobpazoBaTelbHOM LpKJIe YueGHOro mjiaHa OCHOBHOM mpodeccHOHANBHONH 06pa3oBaTenbHOMN
NporpaMMbl BCEX YKPYIHEHHBIX rpymnn crneuuanbHocTH 20.02.01  «IJkonoruyeckas 6e30nacHOCTh
NPUPOAHBIX KOMILJIEKCOBY.

Tpynoemkocts yuebHoro npeamera OVYIL.08 «buonorus» Ha 6a30BOM YpOBHE COCTaBJseT 72
yaca, M3 KOTOPpIX 12 4acoB BKJINUYaeT MNPOPeCCHOHAIBLHO-OPUEHTHPOBAHHOE CONEpKaHHE,
yCHJINBaIOIIee NPOPECCHOHANBHYK COCTABIIAIOILYIO 10 KOHKPETHOI NpodecCHH WK CeLHalbHOCTH
B 3aBucuMoctu ot ®I'OC CIIO cneunaibHOCTH.

ITpodeccroHanbHO-OPHEHTHPOBAHHOE COAEPKAHHE peaNu3yeTcss B MPUKJIAAHOM MOAYJe
(pasmen 5 "buonorms B kM3HM") AN BCEX CMELMANbHOCTEH Ha MaTepuayle KeHCOB, CBA3aHHBIX C
aHaMM3oM HHGOpPMAmMH O pa3sBUTHH H TNpPUMEHEHHH OHOTEXHONOrHii MO OTpacisaM Oymyuiei
npodeccroHanpHO# neaTenbHocTH obyuatomuxcs. KpoMe Toro, npodeccnoHalbHO-OPHEHTHPOBAHHOE
cofepxKaHUe YUUTHIBAETCA B paszene 4 "Jkonorus" npH BINOJHEHUH JJAOOPATOPHBIX U MPAKTHYECKHX
paboT, cBsA3aHHBIX ¢ Oyayuieii npogecCHOHANBHOI AEATENbHOCTHIO O0YYaI0MXCA.

1.3. Ile1u H MJIAHUPYeEMbie Pe3yJIbTATbI OCBOCHHSA Y4eOHOro MpeAMeTAa:

Ienp: ¢opmMupoBaHHE Y CTYJEHTOB MPENCTABIEHHA O CTPYKTYPHO-()YHKIHOHANbHOMN
OpraHU3alUK KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHATHA PeL€HHI B OTHOLIEHHH O0BbEKTOB
UBOM MPUPOIBI ¥ B IPOU3BOACTBEHHBIX CHTYALIMSX.

3agauu:

1) copmMupoBaTh MOHUMaHHE CTPOEHHsA, MHOrooOpasusi 1 OCOOEHHOCTEl JKHUBBIX CHCTEM
Pa3HOro YPOBHS OpraHHM3alMH, 3aKOHOMEPHOCTEll MPpOoTeKaHusi OHONIOrMYECKHX MPOLIECCOB U SABJICHHIA
B OKpYXKaroueil cpene, LENOCTHON HAy4YHOIl KapTHHBI MHPA, B3aUMOCBA3H H B3aHMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK,

2) Pa3BUTb YMEHHs ONpeNeNATh )KUBble OOBEKTH B MPUPOIE; MPOBOAUTH HAOIIONEHHUS 32
OKOCHCTEMaMHU [IJIf BbISBICHHUS €CTECTBEHHbIX WU AHTPOMOreHHBIX H3MEHEHHH, HHTEpPIpPeTHPOBaTh
pe3yJbTaThl HAOIIOAeHNU,

3) copmuposarpb HaBBIKH HpOBEICHUA ApOCTEeHLINX 6HONOrHYeCKHX
OKCIIEPUMEHTANIBHBIX UCCIIeIOBaHUI ¢ cOOMoneHneM npasun 6e30nacHoro obpateHus ¢ 0ObeKTaMu U
obopyznoBaHuem,

4) pasBUTb yMEHHUS HCMOJIb30BaTh HHPOPMALHIO OHOJOrHYECKOro XapakTepa U3
Pa3IMYHBIX HCTOYHUKOB,
5) copMupoBaTh yMeHHs IPOTHO3HUPOBATH MOCHEACTBHA CBOEH NEATENBHOCTH IO

OTHOLIEHUIO K OKpYXaroiei cpene, COOCTBEHHOMY 3MOpOBbIO; O0OCHOBBIBaTH U COOMIONATH MepHI
npoMIaKTHKH 3a00JIEBAHMMH.

6) chopMupoBaTh MOHHMMAaHHE 3HAYMMOCTH JOCTW)XKEHUH OHONOrH4Yeckoil Hayku H
TEXHOJIOTHH B IPaKTUYECKOW JMAEATENbHOCTH 4YEJIOBEKa, PAa3BHTHH COBPEMEHHBIX MEeIHLIMHCKHX
TEXHOJIOTHH U arpOOHOTEXHOIOTHIA.
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Koa 1 nanmeHnoBanune GopMupyemMbIx
KOMNeTeHui

IInaHupyeMblie pe3y/ibTaThl OCBOCHHSA Y1e0OHOr0 MpeAMeTa

Oomue

JAHCHHNIHHAPHBIE (IPeAMETHbIE)

OK 01. Beibupare cnocobbl pelreHus
3amay npocdecCHOHAIBLHOM
HEATENbHOCTH  [PUMEHHTENBHO K
pasIuyYHBIM KOHTEKCTaM

B yacTtn TpyZI0BOrO BOCIIMTaHHA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, Tpyaoawbue;

- TOTOBHOCTb K aKTUBHOH A€ATEIbHOCTH
TEXHOJIOTHYECKOH U COIMANBHOMN
HaIlPaBJIEHHOCTH, CMOCOOHOCTh HHULIMHPOBATD,
IIAHUPOBATh H CAMOCTOSATENBHO BHIMOJHATD
TaKyI0 OesTeIbHOCTD;

- HHTEpecC K pa3jIMYHbIM chepam
npodecCrOHaNbHON ACATEILHOCTH,

OBnageHue YHUBEPCATHHBIMU YI€OHBIMU
[I03HABATEJIbHBIMU ACUCTBUSAMHU:

a) 6a3oBble JIOrHYeCKHE AeHCTBHS:

- CaMOCTOSTENbHO (POPMYNTHPOBATH H
aKTyaau3upoBaTh NpobieMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIHBAaTbh CYLIE€CTBEHHbIH MPU3HAK WM
OCHOBaHHUS IJIsl CPaBHEHUs, KJIacCHPHKALNY 1
00001 eHus;

OTIpEeNEeNsTh LeNH AeITeNIbHOCTH, 3a1aBaTh
mapaMeTpbl M KPUTEPHH HX AOCTHXKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH H MPOTHBOPEYMS
B PACCMaTPHBAEMbIX SBJICHUAX,

BHOCHTb KOPPEKTHBbBI B NE€ATENbHOCTD,
OLICHHBATh COOTBETCTBUE PE3yJIbTATOB LiEJIAM,
OLICHHBATb PUCKH MOCJIEICTBHII NeATENbHOCTH;
- pa3BHBaTh KPEATHBHOE MBILLIEHHE NMPH PEMICHUH
KU3HEHHBIX MpoOyiem
6) 6a30BbIe HCCNENOBATENbCKHE NEHCTBHA:

- BJIaJIETh HABBIKAMH Y4€OHO-HCCIENOBATENbCKOM
U MPOEKTHOMH AEATESIbHOCTH, HABBIKAMH

cppMHPOBAHHOCTL 3HAHUH O MECTE H POJIH
O6uonorui B CHCTEME HAay4YHOro 3HAHMS,
GyHKIMOHANBHOH TPaMOTHOCTH YENOBEKa
Ui pemieHHs JKU3HEHHBIX mpoliew;
chOpMHPOBAHHOCTP YMEHHSA PACKPHIBATH
coepkaHue OCHOBOIIOJNAra0 M{HX
O6moNorHuecKkuXx TEPMHMHOB HW TOHSITHM:
JKU3Hb, KJETKA, TKaHb, OPTraH, OPraHHU3M,
BHUJI, TOMyJIALHA, SKOCHCTEMAa, OHMOLIEHO3,
6uocdepa; merabonusm (06MeH BemecTs U
NpeBpallcHUE SHEpPrHH), roMeocTas
(camoperynsiuus), OuocuHTe3  Oenka,
CTPYKTYPHasi OPraHU3ALHs XHBBIX CHCTEM,

JOUCKPETHOCTD, caMoperyiaums,
CaMOBOCHPOHU3BENCHHE (penpoaykumus),
HaCJIEICTBEHHOCTD, H3MEHYHBOCTbD,

9HEPro3aBUCHMOCTb, POCT H pPa3BHTHE,
yPOBHEBasi OpraHH3aLMs;
cpOpMHPOBAHHOCTD YMEHHS PACKPBHIBATH
colepKaHHe OCHOBOMONAralomMx
Ouonornueckmx TEOpHMH M  THOOTE3!
KJIETOYHO!H, XPOMOCOMHOI1, MYTalHOHHOM,
3BOJIIOLIHOHHOW, MPOUCXOXKIAECHUA XKU3HH H
4eJIOBEKa,

OPMHpPOBAHHOCTb  YMEHHS  PacCKpbIBaTh
OCHOBOMNOJIAral0IHe 6nonornueckue
3akoHbl H 3akoHOMepHOcTH (I'. Menpens,
T. Moprana, HH. Basunosa, 3. I'exkens,
®. Miomnepa, K. bspa), rpanumel w#x
NPUMEHHMOCTH K O KHBBIM  CHCTEMaM,
npuobpereHue OnbITa NpUMEHEeHH




paspeueHus npodiem;

- BBISIBJIATh MIPUYMHHO-CJIENCTBEHHBIE CBSI3U U
aKTyaJM3UpOBATh 3a7a4y, BbIJIBUIAaTh TUIIOTE3Y €€
pelIeHUs], HAXOAUTb aPTYMEHTBI

IJIsl TOKa3aTeNbCTBA CBOUX YTBEPIKIECHMUIA,
3a7aBaTh MapaMeTPhbl U KPUTEPUHU PEIIEHUS,

- AHATU3UPOBATH MOJYYEHHBIE B XOA€ PeLLEHHS
3a7a4u Pe3ybTaThl, KPUTUYECKH OLIEHUBATDH X
IOCTOBEPHOCTb, MPOTHO3UPOBATL U3MEHEHHE B
HOBBIX YCIOBUSX,

-yMeThb NEPEHOCUTD 3HAHUS B ITO3HABATEBHYIO U
MPAKTHYECKYI0 001acTH )KU3HENESITENbHOCTH,

- YM€Tb UHTETPUPOBATh 3HAHMS U3 Pa3HbIX
npenIMeTHbIX obyacTel;

- BBIZBUTATb HOBBIE HJEH, IPEIIaraTh
OpHUTHMHAJbHBIE TIOOXOMbI M PEIIEHUS,

- CMOCOOHOCTD MX UCMOJIb30BAHUS B
MMO3HABATEJIBHON U COLMAIBHON MPaKTHKE




OCHOBHBIX METOJIOB HAy4YHOr'O0 NO3HAHUS,
HCIO/Ib3yEMbIX B OHONIOrHU:; HaOMOMeHUS U
OMHCAHMS JKUBBIX CHCTEM, IPOLIECCOB H
SBJIEHUI;, oOpraHu3aluMd W IIPOBEACHUsA
O6uonoruueckoro SKCIIEPUMEHTA,
BBIABUXXCHUS I'MII0TE3, BBISABJICHUSL
3aBUCHUMOCTHU MEXAY HACCICAYyEMBIMHA
BCJIHYMHAMH, 00bsIcHEHHS MNONY4YC€HHBIX
pe3ynbTaToB U (GOPMYyJSHPOBAHUS BBIBOZOB
C HCIHOJB30BAHUCM HAay4YHBIX HOHSITHﬁ,
TEOpHil U 3aKOHOB;

chOPMHUPOBAHHOCTH  yMEHHS  BBIAEJATD
CYIIECTBCHHBIC NPU3HAKH BUPYCOB, KJIETOK
IIPOKAPHOT U 3YKAPHUOT, OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~ OPraHH3MOB, BHIOB,
61OreolEeHO30B U YKOCHCTEM, OCOOEHHOCTH
IIpOLIECCOB obMeHa BELIECTB 7]
IPEBpAIEHUsT  JSHEPrHA B KJIETKe,
¢borocunresa, TJIACTHYECKOTO U
SHEPreTUYECKOro oOOMeHa, XeMOCHHTe3a,
MHTO3a, Meiiosa, OIUIONOTBOPEHMUS,
pa3BUTHA H Pa3MHOXXEHHS,
WHAWUBUAYAJIBHOTO PAa3BUTHA OpPraHU3Ma
(oHTOreHe3a), 6opbOBl 3a CylIECTBOBAaHHE,
€CTECTBEHHOro 0TOOpa, BHAOOOpa3OBaHHA,
MPUCNIOCOOJIEGHHOCTH OPraHH3MOB K cpele

obutaHus, BIHAHHA KOMIIOHEHTOB
9KOCHCTEM, aHTPOMONeHHBIX H3MEHEHHil B
3KOCHCTEMAX cBOe€i MECTHOCTH,

KPYyroBOpOTa BEIIECTB H MNpeBpalleHHe
3Heprum B Omocdepe,

chopMHpOBAaHHOCTP  YMEHHMS  pemaThb
ounosornueckue 3amauH, COCTaBJIAITh
reHOTHIIMYECKHE CXEMbl CKPEIUBAHUA JJIst
Pa3HBIX THIIOB HACJIENOBAHHS MPU3HAKOB Y
OpraHHM3MOB, COCTaBJIATb CXEMbI MEPEHOCa
BELIECTB M YHEPrHH B 3KOCHCTeMax (Liemu




MUTAHUS, THIEBBIE CETH)

OK 02. Hcnomp3oBaTh COBPEMEHHBIE
CpeOcTBa  IIOMCKa,  aHamuM3a |
MHTEpTpeTanuu  wHGOpManum U
MH(QOpMAIIOHHbIE TEXHOJOTMH A
BBITIOJIHEHUS 3amay
podeCCHOHANBHOI AeATEIBHOCTH

B o6s1acTH HeHHOCTH HAYYHOIO MO3HAHHUSA
chOpMIPOBAHHOCTE MHPOBO33PEHMUS,
COOTBETCTBYIOLIErO0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOINECTBEHHON MIPaKTUKH,
OCHOBAaHHOI'O Ha JUAJIOre KyJbTYp,
CIOCOOCTBYIOINETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE A3BIKOBOM U UNTATENbCKOM
KYJBbTYPBI KaK CPEICTBA B3aUMOACHCTBUS
MEXy JIOAbMY U IIO3HAHUS MUPA;
OCO3HaHME LIEHHOCTH HAy4YHOM! AesTeNbHOCTH,
TOTOBHOCTb OCYINECTBJIATh NPOSKTHYIO U
HCCIEeN0BATEIbCKYIO A€ATEIbHOCTD
UHANBUAYAJIBHO U B I'PYIIIE,
}TaeHNe YHUBEPCaIbHbIMU YueOHBIMU
NIO3HABATEJbHBIMU AE€HCTBUAMHU:
B) pa6oTa ¢ HHpopMauHeii:
BJIAJI€Th HABLIKAMM MONYUEHUS UHGOPMAIIUH U3
HCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOATEIHLHO
OCYIIECTBJISITh NIOKMCK, aHAJIH3, CHCTEMATH3ALMIO
U UHTEPIpEeTaANN0 HHHOPMAIIUU PA3THIHBIX
BUIOB M GOPM IpeNCTaBIECHHUS,
CO31aBaTh TEKCTHI B PA3JIUYHBIX (hOpMaTax C
y4eTOM Ha3HaueHus HH(PpOpMaLuu U LeeBOi
ayIUTOpUHU, BEIOUpas ONTUMAIBHYIO HOpMY
NPENCTABICHUS U BU3yaJIU3alUH,
OLICHUBATh AOCTOBEPHOCTD, JIErUHTHMHOCTD
nHPOpPMaLUU, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM,
MOJIb30BATh CPEACTBA NHPOPMAIIMOHHBIX U
KOMMYHHKALMOHHBIX TEXHOJIOTHII B pelleHUH
KOTHUTUBHBIX, KOMMYHHKaTUBHbBIX U
OpPraHU3alKUOHHBIX 3a7a4 C COOII0ACHHEM
TpeGoBaHuUit SPrOHOMUKY, TEXHUKH
fe30macHOCTH, TUTHEHBI, pecypcocOepekeHus,

IIPABOBBIX M ATUYECKUX HOPM, HOPM

c(OPMHPOBAaHHOCTb YMEHHIl KPUTHYECKU
oueHuBaTh UHPOpManuo GHOJOrHYECKOro

conep kaHus, BKJIOYAOILY IO
NCeBAOHAYYHbIE 3HAaHUA U3 Pa3NUYHBIX
HNCTOYHHKOB (cpencrsa MacCOBOH
nHpopmauumy, HAYYHO-TIONYJISPHBIE
MaTepUabl); UHTEPIPETUPOBATD
3THYECKHE aCIHEKTBI COBpEMEHHBIX
HCCIEeNOBaHUH B OHOJNIOTHH, MENHIHHE,
OHOTEXHONOrUH, paccMaTpHBaTh
rnoOajibHBIC  JKOJIOTHYECKHE IPOOIEeMbl
COBPEMEHHOCTH, ¢opmupoBatb no
OTHOIIEHHIO K HHM  COOCTBEHHYIO
NO3HLMHIO;

c(pOpMHPOBAHHOCTb YMEHHMH CO3AaBaThb
cOOCTBeHHBIE MHCbMEHHblE H  YCTHBIE

cooOmwennss Ha OCHOBe OHONOrHYecKoit
UHPOPMALHH U3 HECKOJNBKMX HCTOYHHKOB,
rPaMOTHO  MCNOJIb30BATh  MOHATHHHBIN
annapart ouonoruu
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nH(popmanroHHOl Oe30macHOCTH;

BJIa€Th HaBbIKAMU PACIIO3HABAHHS U 3aLIUTHI
nHpopmanuuy,

HHGOPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH

OK 04.
B3auMomeiicteoBath u pabortarth
KOJIIEKTHBE U KOMaH[e

D¢ pexTuBHO

- TOTOBHOCTb K CAMOPa3BHTHIO,
CaMOCTOSATENIBHOCTH U CAMOOIPENENEHHIO;
-OBJIaICHHE HaBbIKaMH yuebHO-
HCCIIEIOBATENbCKOMN, MPOEKTHOW U COLHANIbHOM
NeATEJIbHOCTH,

OBsageHne yHHBepCAJIbHbIMH
KOMMYHHKATHBHBIMH AeHCTBHAMM:

0) COBMECTHAA AEATEJbHOCTD:

- IIOHHUMAThb U HCMOJIb30BaTh
IIperMyIIecTBa KOMAaHAHOW U HHOAWBHAYaIbHON
pabotsr;

- MPUHUMATh LEJIU COBMECTHOM
NEeATENIBHOCTH, OPraHU30BbIBATDL H
KOOPAMHHUPOBATD ACHCTBUSA MO €€ NOCTHXEHHIO:
COCTaBJIATH MNaH NeHCTBUM, pacnpenensaTb poiu
C Y4€TOM MHEHHIl YHaCTHUKOB 00CY>KAaTh
pe3ynbTaThl COBMECTHOH paboThI,

- KOOPJAMHUPOBATH U BBIMOJHATH paboTy B
YCJIOBHUSIX PEaJIbHOTO, BUPTYaJbHOr'O U
KOMOMHHPOBAHHOTO B3aUMONEHCTBHS,

- OCYILIECTBJIATh MO3UTHBHOE
CTPATErn4ecKoe MoBeAeHNe B Pa3IMYHbIX
CUTYaIUsX, MPOSBIATh TBOPUECTBO U
BoOOpakeHue, ObITh HHULMATHBHBIM
OBJaanenne yHuBepcaJbHbIMH
peryasiTHBHbLIMH e CTBHAMM:

r) IPpHHSATHE ce0sl U APYTUX JIloAeH:

- NPUHUMATh MOTHUBBI U apTYMEHTbI
IPYTUX JIIOJIEH PU aHAJIU3€ pPe3yabTaTOB
INEeATENbHOCTH,

- IPU3HABaTh CBOE MPaBO U MPaBO APYrux
nmoneit Ha omuOKu;

- pa3BHBATh CMIOCOOHOCTh MOHUMATb MUD C

npuobperesue omnbiTa NpUMEHEHHS
OCHOBHBIX METOJOB HAay4YHOTO IIO3HAHMS,
UCMOJIb3yeMbIX B Ononoruu: HabmonaeHus u
ONHMCAaHHA >KHBBIX CHCTEM, INPOLECCOB H
SIBJICHUN;, OpraHu3alud U TPOBEACHHUSA
OHONOrMIeCKOro 9KCNEPUMEHTA,
BbIIBHOKEHHS BbIsIBJICHHSA
3aBHCHMOCTH  MeXAy  HCCllelyeMbIMU
BE€JIIMYHHAMH, OODBACHEHHUS MOJyYEHHBIX
pe3ysnbTaToB ¥ (POPMYIHPOBAHHA BHIBOIOB
C HCMOJIb30BAHMEM HAyYHbIX TMOHATHIA,
TEOPHH M 3aKOHOB

THIIOTES,
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MO3HULHHU OPYyroro 4€JI0BOKa

0K 07. ConeiicTBoBaTh COXPaHEHHUIO
OKpYXKawLeH cpenbl,
pecypcocbepeskeHHI0, TPUMEHATD
3HaHUA 00 H3MEHEHHH KJIHUMATa,
IPUHIUIBI 6epexITHBOrO
IIPOU3BOACTBA, 3PP eKTUBHO
NefiCTBOBATh B UPE3BbIYAMHBIX

B o6nacTi 3KOJIOrH4eCKOro BOCUTAHHUA:
- cpOpMHPOBAHHOCTD IKOJOTHUYECKOIH
KyJBTYpPBI, IOHUMAaHUE BIHAHUA COLIHAJIBHO-
9KOHOMHYECKHUX MPOIECCOB HA COCTOSHHE
HPHPONHON U COLMAJIBbHON Cpenbl, OCO3HAHUE
ry100aNbHOTO XapaKkTepa SKOJOTHYECKHUX
npobiem;
- MJIAHUPOBAHUE U OCYLIECTBJICHHE
NEeNCTBUI B OKPyXaOIEH cpene Ha OCHOBE
3HAHMUA LeNell yCTOMYMBOro pa3BUTHSA
4EJIOBEUECTBA,
AKTHBHOE HENpPUATHE ACHCTBHM,
MPUHOCAIIUX Bped OKPYXKaIoLIeH cpexae;
yMEHHUE IPOTHO3UPOBATh

He6ﬂaFOHpHﬂTHbIe SKOJIOTHYECKHUEC MOCICACTBHA

NpeanpuHUMAaEMBIX NENCTBUN, NPEAOTBPAIATH
X,
pacIIUPeHne OMbITA AEATEIbHOCTH
5KOJIOTHYECKOH HaIlpaBJIEHHOCTY,
OBJIaIcHHE HaBbIKaMH y1€OHO-
HCCJIENOBATENIbCKOM, IIPOEKTHOI U COLHAJIbHOM

OEIATCJIbBHOCTH

cOPMHPOBAHHOCTb YMEHHS MPHUMEHATH
NOJYyYE€HHbIE 3HaHUA I OObACHEHHS
OHONIOrHYECKNX MPOLECCOB W SABJICHHIHA, A

NPUHATHA TNPAKTHYECKHX pELIEHHH B
NMOBCENHEBHOI JKH3HH ¢ LENbI0
obecneueHus 0€e30nmacHOCTH CBOETO
300pOBbd M 3A0POBbSI  OKPYXKAIOLIHX

noAeii, cobiogeHus 3mopoBOoro obpasa
H3HH, HOPM TIPaMOTHOTO TMOBEACHHA B
OKpyXawmen MPHPOAHOMH cpene,
MOHHUMaHHE HEOOXOHMOCTH
HCIIOJIb30BAHHA AOCTHXKEHHI COBPEMEHHO#
6uonoruu M OWoTexHonormii  mna
PaLHOHANLHOTO MPHPORONONB30BAHHS
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2. CTPYKTYPA N COAEPXAHWE YYEBHOI' O NMPEAMETA

2.1. O6beM y4yebHOro npegmeTa v BUAbl y4ebHOM paboThl
Bug yuyebHon paboThl

O6bem 06pa3oBaTelbHOM NporpaMmmbl AUCLUMNINHDI
B T.4.

OCHOBHOE cojepaHue

TEOPETUYHECKOE o6y'-|eH|/|e

NMPaKTUYECKNE 3aHATUA

nabopaTopHble 3aHATHA

KOHTpONbHas paboTa
MpotheccrMoHanbHO-0pUEHTUPOBAHHOE COoAepXaHune
TEOPETUYHECKOE o6y'-|eH|/|e

NMPaKTUNYECKNE 3aHATUA

na6opaTopr|e 3aHATUA

MpomexyToyHaa aTTectaumns (AU PepeHLMpPoOBaHHbIA 3a4eT)

O6bem B yacax

72

58
36

18
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2.2, TemaTHyeckHii IJIAH H coAep:KaHHE YIeOHOro npeamera

HaumeHoBanme ConepaHue yueGHOTO MaTepraa (OCHOBHOE H NpodeCCHOHATLHO-OPHEHTHPOBaHHOE), nabopaTopusie u| O0bEM q)gl:{';:gp
Pa3/IeIIOB U TeM TPAKTHYECKUE 3aHSTHSI, MPUKIAAHON MOAYND (IPH HANHYMH) Hacos K%Mn ete
HIHH
1 2 3 4
Pasnen 1. KineTka - cTpyKTypHO-(YHKIHOHAJILHAS €IHHHIA 5KHBOTO I3 OK?Z
Tema 1.1. OcHOBHOE conepkaHue 2
Buonorus xax TeopeTHueckoe oOydeHHe: 2
Hayka. OOmas _
XapaKTePUCTUKA CoBpemeHHbIe oTpacau 6uonoruueckux 3HaHuil. CesA3b OHOJIOTHH € IPYrAMHA HAyKaMH: OHOXAMKS, 2/2
SKU3HU 6uodusuka, Ononnka, resoreorpacdus u ap. Ponb u mecto GHONOrHH B JOPMHUPOBAHMH COBPEMEHHOM
HAay4HOM KapTUHBI MUpa. Y POBHH OpraHU3aLUU )KUBOH MaTepuH. O0Ias XapakTepHCTHKA XXU3HH,
CBOMCTBA KHUBBIX CHCTEM. XHUMHYECKHH COCTAB KJIETOK
Tema 1.2. OcHOBHOE cojiep>KaHue 6 0K 1,24
CrpyxTypHoO- TeopeTuueckoe o0ydeHme: 2
byHKIKMOHATbHAS = =
S — Knerounas teopus (T. lIsann, M. IIneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHUS] COBPEMEHHOM 2/4
KIETOK KJIETOYHON T€OpUH. THIIBI KIETOYHON OPraHU3aLMU: IPOKAPUOTHYECKUI H 3yKapUOTHICCKHI.
OnHOKJIETOYHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHe NpoKapuoTHIeCcKoi KieTku. CTpoeHne
sykapuoTudeckoit kinerku. Heknerounsie GopMbl xu3HH (BUPYCHI, Oakrepuodaru)
JlabopaTopHbI€ 3aHATHA: 2
IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAECPAKAHHE 2
IMpuoOpeTeHne onbTa NPUMEHEHH TEXHUKH MUKPOCKOMUPOBAHKUS MPH BHIMOJIHEHHH 1a00paTOPHBIX 2/6
pabor:
JIaGopaTopHas padora 1 «CtpoeHue KIeTKH (pacTeHus, )KUBOTHbIE, TPUOBI) U KJIETOYHbIE BKIIOYEHHS
(xpaxmaJi, KApOTHHOH/IbL XJIOPOIIACThL, XPOMOILIACTHI)»
TTonroroBka MHKpOIpENapaToB, HAOMIOAEHHE C IOMOIIBI0 MHKPOCKOIIA, BbISIBJIEHHE Pa3In4Mii MeXAy
u3ydaeMbiMu 00bekTaMu, GOpMYIHPOBaHNE BEIBOAOB
IIpakTHuecKkue 3aHATHA: 2
IpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPRAHHE 2
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IpaxTuueckoe 3anaTHe 1 BupycHblie n Gakrepnanpabie 3abonesannsa. OOLMe MPHHIMILI 2/8
HCIMOJIb30BAHHUA JIEKAPCTBEHHBbIX BelecTB. OcobennocT npuMenenus: anTHOHOTHKOB. Ilpencrasnenne
YCTHBIX COOOIICHHI ¢ Mpe3eHTaLHel, MOATOTOBJICHHBIX 110 MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHbIX
TPENOAaBaTeJieM.
Tema 1.3. OcHOBHOE coaepKaHHe 4 OK 1,2
CrpykTypHO- TeopeTnueckoe obyueHue: 2
byHKUHOHANBHEIE [ XpoMocoMHas Teopus T. Moprana. CTpoeHHe XpOMOCOM. XPOMOCOMHbIH HaGOp KIETOK, 2/10
baxTopsI rOMOJIOTHYHbBIE U HEFOMOJIOTHYHbIE XPOMOCOMbI, FarIOHAHBIH H QUIIOUAHbIH HA0OP.
HACJICACTBEHHOCT | Hyxknennossie kucaoThl: JHK, PHK HaxoxaeHHe B KJIE€TKe, HX CTpoeHHEe U QyHKIHH. MaTpuuHble
" IIPOLIECCHI B KJI€TKE: peruinkauus, uocunres 6enka, penapaunsa. I'eHeTHUeCKHii KO H €ro CBOICTBa
TIpakTHUeCKHE 3aHATHSL: 2
IIpakTyeckoe 3ansaTHe 2 Pemenue 3a/1a1 Ha onpeAeNeHHe NOCIENOBATENBLHOCTH HYKJICOTHIOB, 2/12
aMHUHOKMCJIOT B HOpME H B Clly4ae W3MEHEHHUs MOCeAoBaTeNbHOCTH HyKieoTuaoB JJTHK
Tema 1.4. OCHOBHOE cofiepKaHHe 2 OK 1,2
O6me BemmecTs 1 | Teopetuueckoe oby4ueHue: z
IIpeBpalneHue IToHsATHE MeTabONNU3M. ACCUMIIISILIMS M JIACCUMMIIAUHSA - BE CTOPOHBI MeTabonu3Ma. Tunel o6MeHa 2/14
SHEPTUM B KICTKE | pemecTs: aBTOTPOGHEIH 1 reTepoTpodHbIii, a3pobHBIi H aHapoOHBIi. IInacTu4eckuii oGMeH.
DoTOCHHTE3. XEMOCHHTE3
Tema 1.5. OcHOBHOE comepxaHue 2 OK24
XKusHeHHbId HUKI | TeopeTudeckoe OOyUEHHE: 2
KJIETKH. Muros. Knerounsit nukn, ero nepuoasl. MHTO3, €ro CTalud M NPOUCXOAAINHE Mpouecchl. brnonornueckoe 2/16
Meiios 3Ha4YeHHue MuTo3a. Meiio3 u ero cranuu. IloBenenne xpomocom B Meiiosze. Kpoccuurosep.
Buonoruveckuii CMbIC Meiio3a
KonTposnpHas MoseKynspHbIii ypOBEHb OPraHU3ALHH SKHBOTO 2/18
pabora
Paznen 2. CTpoenne H (pyHKIHH OPraHH3MA 20 OK 2,4
Tema 2.1. OCHOBHOE COTEPKaHHE 2
Ctpoenue Teopernueckoe obyUueHHe: z
OpraHusma MHoroknero4yHbie OpraHu3mMbl. B3auMoCBA3b OPraHOB H CHCTEMBI OPraHOB B MHOTOKJIETOYHOM 2/20
opranusme. 'oMe0CTa3s opraHH3Ma H €ro NoAZiep>kaHHe B MPOLIECCE XKHU3HENEATENbHOCTH
Tema 2.2. @opmbr | OcHOBHOE COZlepIKaHHE 2 OK2
Pa3sMHOXEHHs Teoperuueckoe o6yueHue: y)
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OpraHu3MOB @opMsl pasMHOXKEHUs OpraHu3MOB. Becnionoe u nonoBoe pasmuoxxeHne. Buapl Geconoro 2/22
pasMHoOxeHus. ITonoBoe pasMHOxeHHe. [[aMeToreHes y »xuBoTHbIX. CriepMaToreHe3 u OOreHes.
CtpoeHue nosnosbix kiaeTok. OmiogoTBopeHue
Tema OCHOBHO€ coniepxKaHne 4 OK 2.4
2.3.0Onrorenes Teopernueckoe obyueHue 2
pacTeHuH, W HauBuOyaibHOE Pa3BUTHE OpraHu3MoOB. DOMOpHoreHes u ero craguu. IlocToaMOpHOHANBH bl 2/24
XHBOTHBIX H nepuoa. Ctaauu nocTaMOPHOHANBHOTO Pa3BUTHA Y XKMBOTHBIX H YejioBeka. IIpaMoe u HenpsaMoe
HEJIOBCKA. pasButue. buonornueckoe crapenue u cMeptb. OHTOreHe3 pacTeHHil
IIpakTu4ecKkue 3aHATHA: 2
ITpaxTHyeckoe 3aHaTHE 3 PenponykTuBHOE 310poBbe. (B popMe NpakTHUECKO# MOArOTOBKH Ha Hase 2/26
My3esi MEAULIMHBI)
Tema 2.4, OCHOBHOE CONEPIKAHUE 4 OK2.4
3akOoHOMEPHOCTH | TeopeTudeckoe obyueHHe: 2
HacJIeNOBAHUA OCHOBHBIE TIOHATHUS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akonbl I'. Mennens 2/28
(MoHOrHOpUAHOE U MONUrHOpHIHOE CKpemuBanue). BzanmoneiicTBue reHOB
IIpakTUdecKue 3aHATHA: 2
IIpakTnueckoe 3ansTHe 4 PelneHne 3aa4 HA ONpeAeNeHHE BEPOATHOCTH BOSHUKHOBEHHA 2/30
HaCJIeNCTBEHHBIX PU3HAKOB MPH MOHO-, AU-, MONUTHOPHIAHOM H AHAJIM3HPYIOLIEM CKPELHBAHHH,
COCTaBJICHHE F€HOTHNHYECKUX CX€M CKPELIMBaHUsA
Tema 2.5. OcHOBHOE conep:kaHue 4 0K 1,2
CuennenHoe Teoperudeckoe obyueHHe: 2
HaCJICNOBaHUE 3akousl T. Moprana. CuenieHHoe HacleIOBaHKe reHOB, HapymeHue cuervienns. Hacnenosanue 2/32
IIPU3HAKOB MPH3HAKOB, CHEIUIEHHBIX C MOJIOM
IIpakTH4ecKkue 3aHATHA: 2
IIpakTHueckoe 3ansaTHe S Pemenue 3aJ1a4 Ha onpeie/IeHHe BEPOATHOCTH BO3HUKHOBEHHUS 2/34
HACJIEICTBEHHBIX MPU3HAKOB MPH CLEIICHHOM HACJIE€AOBaHHH, COCTABJIIEHHE FT€HOTUIMHIECKHX CXEeM
CKpEIHBAHHUS
Tema 2.6. OcHOBHOE cOfiEp>KaHHE 4 OK-
3akoHOMEpHOCTH | IIpakTHYECKHE 3aHSTHS 4
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HU3MEHYHBOCTH

IIpakTHYeckoe 3aHsTHE 6 M3yueHNE U3MEHYUBOCTH.

2/36

H3MeHYHUBOCTD MPHU3HAKOB. BUbl HF3MEHUMBOCTH: HACIEACTBEHHAS 1 HEHACIENCTBEHHAS. 3aKOH 1.2.4
rOMOJIOTHYECKUX pAAoB B HaclencTBeHHOM namenunsocty (H .M. BaBunos). MyTtanuoHHas Teopus
U3MEHUYUBOCTH. Buapl MyTanuii u npuinHb MX BO3HUKHOBeHUA. Kapuotun yenoseka.
HacnencTBeHHbIe 3a60neBanus yeoBeka. I eHHBIE 1 XpOMOCOMHBIE 00JIe3HH YeoBeka. bosesnu ¢
HacJIeACTBEHHOM MPeapacoNoKeHHOCThI0. 3HaUeHNEe MEUIIUHCKON reHeTHKH B MPENOTBPAIlEHHH
U JICUEHUH FeHeTU4YeCKNX 3a00eBaHuil YeJ0BeKa
IIpakTHuyeckoe 3aHaTHe 7 PenieHue 3a1a4 Ha ONpeeIeHUe TUIIa MyTalluy P Nepeaaye 2/38
HaCJIeACTBEHHBIX NMPHU3HAKOB, COCTABJICHUE M'€HOTUIIMYECKUX CX€M CKpeIUHBaHUs
Pazgen 3. Teopusi 3BOJIOLMH 6
Tema 3.1. OCHOBHOE conepkaHHe 2
Hcropus Teopernueckoe obyueHue: 2
SBOMIOUMOHHOIO [ TTenpyre spomonuonnsie koruenuun (K 5. Jamapk, XK.JI. Bodgdon). DBonounoHHas Teopus U. 2/40 | OK 2.4
YHCHUA. Hapsuna. CHHTETHYECKAasA TEOPUS SBOJIOLUN U €€ OCHOBHBIE MOJIOKEHHS.
MHuKPOSBOMOUAA | \fyripossomouus. [IOMyIsMHs KAK 3IEMEHTAPHAS EHHHIIA BOJOLIH. [eHETHYECKHE OCHOBHI
3BOJIIOLIMU. DeMeHTapHbIe (haKkTOpbl 93BOMOLHH. EcTrecTBeHHbIi OTOOP - HanpaBasowHii pakrop
3BOMOLKU. BunoobpazoBaHue kak pe3yJibTaT MHKPOJBOJIOLHH.
Tema 3.2. OcHOBHOE CcOnepKaHue 4 OK24
Makpossomouns | Teoperndeckoe o6yueHue: 2
Bo3HukHOBEHME U | Makpossomouusa. POpMbl H OCHOBHBIE Hampasienns MakpossomounH (A.H. Ceepuos). Ilytn 2/42
Pa3sBUTHE KU3HU noctixeHus buonoruyeckoro nporpecca. Coxpanenune 6uopasHoobpasus Ha 3emie.
Ha 3emie I'unoressbl U TEOpUH BOSHUKHOBEHHUA kU3HH Ha 3emuie. [1osABIeHHE NEPBBIX KJIETOK H HX IBOMIOLIHS.
IIpokapuoThl H 3ykapuOThl. [IpOHCXOX/IEHHE MHOTOKJIETOYHBIX OPraHu3MOB. Bo3HHKHOBEHHE
OCHOBHBIX LIAPCTB 3YKapUOT
IIpakTH4eckne 3aHATHA: 2
IIpaxTHueckoe 3ansaTHe 8 M3yueHne A0KA3aTENLCTB 3BOMIOLHH. 2/44
Tema 3.3. OCHOBHO€ conepkaHue 2 OK 24
ITpoucxoxnenne | TeopeTHueckoe OOyUYEHHE: 2
CI0BEKA - AHTponosnorus - Hayka o Jenoseke. CucreMaTuieckoe MmojiockeHue uenoBeka. CXOACTBO U OTIHYHA 2/46
AHTPONOreHe3 4eJIoBeKa € )KHBOTHBIMH. OCHOBHbBIE CTaJMH aHTPONOreHe3a. JBOJIOLHUSA COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl H MX eAMHCTBO. Bpems u myTH pacceieHus YeJ0BeKa MO MIAHETE.
IIprcnoco6NeHHOCTD YeoBeKa K Pa3HbIM YCIOBHSM CPEAbI
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Pa3znen 4. Dxoaorus 18 OK1,2,7
Tema 4.1. OcHOBHOE conep kaHHe 2
Okonoruueckne | Teoperuueckoe obyueHHe: 2
(hakTOpBI M CpenbI Cpensl 0OuTaHHA OPraHU3MOB. BOAHAsA, HA36MHO-BO3AYLIHASA, MOYBEHHAsl, BHYTPHOPTraHU3MEHHAs. 2/48
KHU3HH Dusuko-xuMnuecke 0COOEHHOCTH cpesl 0OHTaHus opraHu3MoB. IIprucnocobaeHNs OpraHu3MoB K
KHU3HH B pa3Hbix cpenax. [ToHsaTue skonorudeckoro pakropa. Knaccupmnkauus 3konornyeckux
¢dakropos. IIpasmio Muaumyma IO. JIubuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. OCHOBHOE COIep>KaHHe 2
Homnysiuys, Teoperuueckoe obyueHue: 2 0K1,2,7
coobmecrsa, DKoNoruueckas XapakTepHUCTHKA BHAA H MONMYJIALMHA. DKONOrHYeCKas HAMA BHAA. JKOJNOrHIECKHE 2/50
SKOCHCTEMBIL xapaktepuctuku nonyasauuu. CoobmecTBa 1 akocucreMsl. bHoueHo3 U ero crpykrypa. Ceasu
MeXIy OpraHu3MamMH B OHOLIEHO3E.
CTpyKTypHBIE KOMIIOHEHTBI 3KOCHCTEMBIL. MPOAYLIEHTbI, KOHCYMEHTBI, peAyHeHThl. Kpyrosopor
BELIECTB U IIOTOK SHEPTHH B 3kocucTeMe. Tpoduueckne ypoBHH
ITpakTuyeckue 3aHATHUSA: 2
IIpakTuueckoe 3ausitue 9 Tpodbuueckue uenu u cerd. OCHOBHBIE NMOKA3aTENH SKOCHCTEMBI. 2/52
Buomacca u npogykuust. DKOJOrH4eCKHe MUpaMHbI Yuces, OuoMaccol u sneprun. IIpasuio
IUpPaMUIbl SHEPTHH.
Tema 4.3. OcHOBHOE comepKaHue 4 OK1,2,7
Buocpepa - Teopetuueckoe o0yueHue: 2
riobanpHast
3KOJIOTHYECKas Buocdepa - xuBas obonouxa 3emnu. Pazsutue npeacraeieHuii o buochepe B tpyaax B.H. 2/54
cucTemMa Bepnanckoro. O6aactu 6uocheps! 4 ee komnonenThl. JKuBoe BemectBo 6uochepsl 1 ero GyHKIun.
3akoHOMepHOCTH cyuecTBoBaHus 6uochepsr. OcobeHHocTH Ouocdepnl kak riaobanbHOI
3KOCHCTeMBI. JlMHaMu4yeckoe paBHOBecHe B Onocdepe. KpyropopoTsl BemecTB u
6uoreoxuMuyeckue uuKIbl. ['106aabHBIE 3KOIOTHIECKHE TPOOIEMbI COBDEMEHHOCTH
Tema 4.4. OCHOBHO€ conepxKaHue 4 OK1,2,4,
Bnusanue 7

AHTPOIOT€HHBIX

Teopetuueckoe obyuenue:
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(dbaxkTOpOB Ha AHTpOmnorennsie Bo3zeiicTBUs Ha 6uocdepy. 3arps3HeHus Kak BUA aHTPOTIOr€HHOTO BO3AEHCTBHA. 2/56
6uoctepy AHTpOnoreHnnle Bo3aeicTus Ha arMocdepy. BosneiicTBus Ha runpochepy. BozmeilicTBus Ha
autocdepy. AHTPOIIOTeHHbIE BO3AeiCTBIs Ha GHOTHYeCKHe coobLiecTBa.
IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COAepPKAHME 2
IIpakTnueckoe 3aHaTHE 10 «OTXOABI MPOHU3BOACTBAY 2/58
Ha ocHoBe ¢enepanbHOro kiacCHGUKALUOHHOTO KaTajlora OTXOAOB ONPEEATh KJIacC OMaCHOCTH
OTXOJIOB; arperaTHoe COCTosiHue U pu3udeckyo GopMy OTXOROB, 0Opasyrwuxcsa Ha pabouem
MecTe / Ha 3Tamax NpOU3BOACTBA, CBA3aHHEIE C ONpEAEIeHHON npodeccueil/cnenuanbHOCThIO
Tema 4.5. OCHOBHO€ conep KaHHe 6 0K24,7
Brusiaue TeopeTnueckoe o6yueHue: 2
COLIMAJIbHO-
SKOTOrHYECKUX 310poBbe U €ro cocTapsiouine. @akTopbl, MOJOKUTENLHO U OTPULIATENILHO BIHAIOIHAE HA 2/60
(baxTOpOB Ha opraHu3M uejoBeka. IIpobnema TEXHOT€HHBIX BO3AEHCTBHII Ha 3OpPOBbE YEIOBEKA
3IOPOBbE (31eKTpOMarHUTHbBIE MOJIA, OBITOBas XUMHUsA, H30BITOUHbIE IYMBI, PAAHALMS H T.IL). AJanTauus
YenoBexa opraHu3Ma 4yenoBeka K pakropam okpyxaiowmeii cpeanbl. [Ipunuuns GopMHPOBAHHS
3n0poBbecOeperaiouero nopeaeHuA. PU3HYECKas aKTHBHOCTD M 3A0pOBbe. BHOXHMHUIECKHe
ACTIeKThI PALIMOHAILHOTO MUTAHHS
JlaGoparopHble 3aHATHS: 2
JIaGopaTopuas padora 2 «YMCTBeHHas paboTOCNIOCOOHOCTDY 2/62
OBnaneHne METONAMH ONpEENICHHs MOKa3aTeleil yMCTBEHHOI paboTocnocobHOCTH, 00bsICHEHHE
MOJIyYEHHBIX PE3yJIbTaTOB U (OPMYIMPOBaHHE BHIBOAOB (MHCHbMEHHO) C HCIONH30BAHHEM HAY THBIX
MOHATHH, TEOPUH U 3aKOHOB
IIpakTHueckue 3aHATHA: 2
IIpakTnueckoe 3anaTue 11 Pemenue 5x0ornyeckux 3aay. 2/64
IpodeccHOHANBHO-OPHEHTHPOBAHHOE COACPKAHHE 6
Pa3nen S. Buojiorusi B X)Ku3HH 6 OK1,24
Tema 5.1. TeopeTnueckoe coieprKaHue: 2
buorexHosornu B | IMpodeccHOHATHHO-OPHEHTHPOBAHHOE COAEPKAHHME 2
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JKHM3HH KaXao0oro

BHOTEXHOJIOrHs KaK Hayka U Mpou3BoAcTBO. OCHOBHBIC HANIPABJIEHHs] COBPEMEHHOM
6uorexHonoruu. Meroapl 6norexHonorun. O6bekTH OHOTEXHONOrHH. DTHKA OHOTEXHONOrHYECKHX
U FeHETHYECKHX KcnepuMeHnToB. IIpaBuna noucka H aHaIn3a OMO3KOoNOrHYecKoit nHGoOpMaLHH U3
Pa3sIHYHBIX HCTOYHHKOB (Hay4yHas H y1eOHO-Hay4Has JINTEPaTypa, CPeACTBA MacCOBOI
uHpopmauuu, cerb UHTEpHET H APyTrHE)

2/66

IIpakTHYECKOE 3aHATHE

ITpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COACPXKAHHE

IpakTHueckoe 3ausiTHe 12 Keiicbl Ha aHanu3 HHGOPMaLMH O HAYYHBIX AOCTHXXEHHAX B 00JiacTn
TeéHETHYECKHX TeXHOJIOTU, KJIETOYHO! MHXEHEPHUH, MUMEBbIX OHOTeXHOJNOrHil. 3aluTa Keiica:
NpEeACTaBIEHUE PE3yIbTATOB PeLIeHHs KeiCOB (BbICTYIICHHE C NIPE3eHTaLHeH)

2/68

IIpaxTuuyeckoe 3ansaTue 12 Keticbl Ha aHamu3 nHGOPMALIMK O HAYYHBIX JOCTHXKEHHIX B 00JIaCTH
IF€HETHYECKUX TEXHOJIOTH, KJIIETOYHON HHXEHEePUH, MULIeBbIX OMOTeXHOMOrHi. 3amuTa Kkefca:
IIPEICTABICHUE PE3YIbTATOB peLieHUs KefCcoB (BLICTYIIEHHE C MTPE3eHTaLNeiH)

2/70

IIpomexxyTouHast
aTTecTauus Mo
MUCLIUILIIUHE

HMuddepennupoBannslii 3auer

2/72
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3. YCJIOBUSA PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOI'O MPEIMETA

3.1. lns peann3auuu nporpaMmel y4eGHOro npeaMera J0/KHbI ObITH MPeayCMOTPEeHbI
cJeaylolHe CnenHaNbHbIe MOMEIIeHHS:

Kabuner «buosnorumy, ocHaleHHbIit 000pyAoBaHueM: MeOeJb, OCKa, MeJl, HarJAHbIe
nocobus (KOMMIEKTH YueOHBIX TaOJMIY, IUIAKATOB), TEXHUYECKUMHU CPEACTBAMH OOYUEHMS:
KOMIIBIOTEP € yCTPOIHCTBAMH BOCIIPOM3BEICHHUS 3BYKa, MyJIbTHMENHA-TIPOEKTOP C SKPAHOM,.

Jlabopatopusi, ocHameHHas 000pyIOBAHHEM IJIS HPOBENCHHS 3aHATHI: MUKPOCKOIIBI,
CEeKyHAOMEp, TOHOMETP, JlaboparopHas nocyaa (mpoOupkH, MOACTaBKH IS MPOOHUPOK, MUHIIETEL,
NECOK, CTYMKH C NMECTUKAMH, IPEIMETHbIE H OKPOBHBIE CTEKJIA, CTEKJITHHBIC NMAJIOYKH,
npenapoBajibHbIE UIJIbL, PUNbTPOBAJIbHAsE OyMara (caeTkH), CTakaHbl) THIIEPTOHHUYECKHIA PacTBOP
XJiopuza Hatpus, 3%-Hblil pacTBOp MEPOKCHAA BOAOPOAA, PaCcTBOP HOoMa B HOAMCTOM KaJIiH,
TIMUEpHH, KIyOHH KapTodes, JIMCT 3I0/eH KaHAACKOI, JIYK perm4aThlii, pa3BeICHHbIE B BOJIE
IOPOXKKH),

3.2. HNndopmannonHoe odecneueHne peaH3alHH NPOrPaMMbI

3.2.1. IleuaTnnie u3nanus

OcHoBHbIC

1. Honnesa A 10. buonorus. Bech mkonbHBIH Kypc B cxeMax u Tabmuuax. — M., 2014,

2. Koncrarrunos B.M. buonorus nist npodeccuii U cnenuaibHOCTeH TEXHHYECKOTO H
€CTeCTBEHHO-Hay4JHOTro npodmis. — M: Akanemus, 2020 — 329 c.

3. Huxurtunckas T. B. buonorus: kapMaHHbiii cnpaBouHuk. — M., 2015,

4. Cusornasos B. U, Aradponosa U. b., 3axaposa E. T. buonorus. O6imas 6uonorus:
6a30BbIit

5. yposenp, 10—11 knacc. — M., 2014.

6. Cyxopyxosa JI. H., Kyumenko B. C., UBaHoBa T. B. buonorus (6a3oBbiii ypoBenb). 10—
11 kmacc. — M., 2014.

JOmoJIHUTEIbHbIE

bensies 1. K., Apmvmun I''\M., Ky3ueroea JIL. H. u np. Buonorus (6a3osblii ypoenn). 10 kiacc.
— Mocksa: Ipoda, 2014 — 384c.

Mawmontos C. I'., 3axapoB B. b., Kosznosa T. A. Buonorus: yueOHuk ans cryn. YupexaeHuii
BBICII, OOpasoBanus (GakamaBpuar). — Mocksa: JIpoda, 2014 — 352c.

3.2.2. dneKTpoHHBbIE H3AAHHS (JJEKTPOHHDbIE PecypChbl)

www. sbio. info (Bcs 6uonorus. CoBpemeHHas GHoNOrHs, CTaThbi, HOBOCTH, OHONIHOTEKA).

www. window. edu. ru (Enunoe OKHO JoCTyna k 0Opa3oBaTeibHbIM pecypcam MHTepHeTa no
ouonorumn).

www.Sballov. ru/test (Tect ans abUTYpHEHTOB MO BCEMY LIKOJIBHOMY KypCy OHOJNIOTHH).

www. biology. ru (buonorus B OTkpbiToM KoUemke. CaiiT COnep>KUT 3JIEKTPOHHBIN y4eOHHK
no Guonoruu, On-line TecTsr).

www. schoolcity. by (buoxorus B BOnpocax H OTBETax).

www. bril2002. narod. ru (buonorus s wkoAbHUKOB. KpaTkas, KOMIAKTHAs, HO AOCTATOYHO
noapoGHas nHdpopmMaLus no pasaenam: «O61mas Guonorusy», «boraHukay, «3000rusa», «Uenosek»).

3.2.3. IonoJHUTEIbHbIE HCTOTHHKH

3axapos B.b. O6mas 6uonorus: Yuebnuk — M: Jlpoda, 2002r. — 620c.

Tynukun E.H. O6mas 61onorus ¢ 0CHOBaMH 3KOJIOTHH M PHPOAOOXPAHHOM NEATENBHOCTH: —
M: ACAJEMHA, 2002r. — 377c.

MamonroB C.I'. O6mas 6uonorus — M: Beiciias mkosna, 1996r. — 313c.

IMasnos U.}O. Buonorus. Ilocobue - peneTuTop /st NOCTyNAIIKX B By3bl— PocTOB-Ha-JOHY:
®enukc, 1997r. — 556¢.
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHMS YYEBHOI'O IPEIMETA
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KOHTpONb W OLEHKa pe3yJIbTAaTOB OCBOEHMS Y4eOHOro TmpeIMeTa pPacKphIBAIOTCA —Uepes
IOMCLUMILIHHAPHBIE PE3YJIBTAThl, HANpaBleHHbie Ha (GopMHpoBaHHME OOIIHX M MPOdecCHOHANBHBIX
KOMIIETEHLIMI 1O pa3/iesiaM H TEMaM COIep kaHHus y4eOHOro MaTepuaa.

OO6mas
KOMIIETEHLIUS

Paznen/Tema

Tun oueHOYHBIX MEepONPHATHH

Pasznea 1. Knerka -

CTPYKTYDHO-
PYHKIHOHAJIbHASA eNHHHUIIA

KoHTponbHas pabora
«MonexynapHbIH ypOBEHD
OpPraHH3aLHH KHBOTO»

OK 02

buonorus xak Hayka. O6mas
XapaKTepUCTHKA KU3HH

3anonHenue Tabauubl «Bknan
YYeHBIX B Pa3BUTHE OHOJIOrHU»
3anonHeHue CpaBHUTENbHOI
TabNHLBI CXOACTBA H Pa3IHYHIl
XHBOTO M HE XHBOI'O

0KO01 OK
OK 04

02

CtpykTypHO-
¢byHKIIMOHANbHAS
OpraHH3aIHs KJIETOK

OueHnBaemMas JUCKYCCHS MO
BOMPOCaM JIEKI[HH

Pa3paboTka MeHTaNnLHOH KapThl MO
KIacCH(pMKANMHU KIETOK H HX
CTPOCHHUIO HA TIPO- U
YKapHOTHYECKHX M IO [APCTBaM B
MHHH rpynnax BeimonneHue u
3amHKTa NabopatopHbix: «CTpoeHue
KJIeTKH (pacTeHHs, )KHBOTHBIE,
rpuOBI) H KJIETOYHBIE BKIOYEHHS
(kpaxmaj, KapOTHHOHUIHI,
XJIOPOIIACThI, XPOMOILJIACTbI)»

I[IpakTHueCKOE 3aHATHE.
IIpencrasieHne yCTHHIX COOOLIEHHIA
C Mpe3eHTalHUeH.

O0KO01 OK 02

CtpykTypHO-
byHKUMOHaNbHBIE PaKTOPBI
HaCJIeICTBEHHOCTH

Paspabotka rinoccapus Pemenue
3a/la4 Ha OMpeneIcHHe
MOCJIeNOBATENbHOCTH HYKJI€OTHAOB,
aMHHOKHCJIOT B HOPME U B CIy4ae
HU3MEHEHHs NOC/Ie/I0BaTEIbHOCTH
Hykiaeorunos JJHK

OK 02

(QOMeH BelecTs 1
MPeBPALEHHE SHEPTHH B
KJIeTKe

®poHTaNIbHBII ONpPOC
3anosHeHHe CpaBHUTENBHOI
TabMHLbI

OKO02 OK 04

HKH3HEHHBIH UK KJIETKH.
Muto3. Meiios

O6cyxaeHue MO BOMPOCaM JIEKLIHH
Pa3paboTka neHTh BpeMEHH
’KM3HEHHOTO LMKJIA
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Pazaen 2. CTpoeHHe H
GyHKIHMH OpraHu3ma

KontponbHas pabora "CtpoeHue u
¢byHkumu opranusma”

OK 02 OK 04

Ctpoenue opranusma

OueHnBaeMast TUCKYCCHS
Pa3paboTka MeHTaNbHOI KapTh
TKaHE#, OPraHoB U CHCTEM OpPraHoOB
OPraHu3MOB (PaCTEeHUsI, )KUBOTHBIE,
9€eJIOBEK) C KPaTKOi
XapakTepucTukoil nx QpyHkiuit

OK 02 OK 04

OnToreses pacTeHHid,
KUBOTHBIX H Y€JIOBEKa

Jloxnaae! U npe3eHTaluu.

OK 02 OK 04

3aKOHOMEPHOCTH
HaCJIeOBaHHs

Paspabotka riioccapus Pemenue
3a/1a4 Ha ONPEAEIICHHE BEPOATHOCTH
BO3HHKHOBEHHS HACJICACTBEHHBIX
MPHU3HAKOB MPH MOHO- , AH-,
MOJTHOPH/IHOM ¥ aHAH3HPYIOIEM
CKPEIHBAHHAM, COCTABJICHHE

TFCHOTHIIMICCKHUX CXCM
CXNETMTARAHAYD

0KO1 OK 02

CruerieHHOe HaclIeIOBaHUE
MIPU3HAKOB

Pa3paborka rinoccapus Pemenune
3a/1a49 HA ONpEACIICHAEC BEPOITHOCTH
BO3HHKHOBCHHS HACJICACTBCHHBIX
NMPHU3HAKOB MPH CLUEILJICHHOM
HACJIEAOBAHHH, COCTABJICHHE
Fe€HOTHIMHYECKHX CXEM
CKNEINURAHUG

OKO01 0K 02 0K 04

3aKOHOMEPHOCTH
HU3MEHYHUBOCTU

PewieHne 3agay Ha onpeaesyicHAe
THIIAa MYTALHH NIPHU NIepenayie
HaCNeACTBEHHbIX
NMPHU3HAKOB,COCTABJICHHE
FeHOTHMHYECKHX CXEM
CENOINTURATIACG

Pa3nen 3. Teopus
3BOJIIOLHH

KontponbHas pabora
"Teopernueckue acneKkThl
SBOJIIOIMH XH3HH HAa 3emiue"”

OK 02 Hcropusi 3BOTOLEOHHOTO ®ponTtanbHHii onpoc Paspaborka

OK 04 yueHus. MUKPO3BOJIOIUS rioccapusi TepMuHOB Paspaborka
JICHTHl BpEMEHH Pa3BHTHA

OK 02 MaxposBononusi. OueHunBaemast AUCKYCCHSI:

OK 04 Bo3HukHOBEHUE U pa3BUTHE HCIIOJIb30BAHUE apPTYMEHTOB,

JKU3HU Ha 3eMiie OHMOJIOrHYeCKOM TEPMHHOJIOTHH H

CHMBOJIMKH JJIsl IOKA3aTEJIbCTBA
POACTBA OPraHU3MOB Pa3HBIX
CHCTEMAaTHYECKUX TPy
Pa3paboTka €HTHl BpeMeHH
BO3HHKHOBEHUS U Pa3BUTHA KU3HH
Ha 3emie

OK 02 ITpoucxoxmeHue yemoBeka ®poHTanbHblit onpoc PaspaboTka

OK 04 aAHTPOIIOreHe3 JIEHThl BpEMEHH NPOUCXOXKIECHHUS

Pa3zgea 4. Dxoaorusa
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OK 01 Jxonorudeckue GakTOPLI U Brinonnenne 3aganuii mo

OK 02 Cpenbl XKU3HU DKOJIOTHYECKUM (haKkTopaM U cpeaam

OK 07 JKU3HU OPTraHU3MOB

OK 01 IMonynsius, cooOiecTsa, CocrasiieHHE CXEM KPYrOBOPOTa

OK 02 5KOCHUCTEMBI BEIIECTB, UCIIOJb3YsI MaTEPUAIBI

OK 07 nexiuu PelneHne npakTUKO-
OPHMEHTHPOBAHHBIX PACYETHBIX
3alaHUN IO MEPEHOCY BEIIECTBA U
SHEPTUHU B SKOCHUCTEMAX C
cocTaBjieHUE TPOPUIECKUX Lienedt u
nupamux 6MoMaccsl ¥ YHEPTUU

OK 01 Buocdepa - rmobanpHas Jlokanbl ¥ Ipe3eHTalNH

OK 02 5KOJIOTUUYECKasA CUCTEMA

OK 07

OK 01 Brnusnne aHTPONOreHHBIX ITpakTuueckas pabora "Orxonb

OK 02 dbaxropos Ha Ouochepy npouseozncraa”

OK 04

OK 07

OK 02 BausiHue conuanbHO- OueHuBaeMast AUCKYCCHS

OK 04 dKoJorudeckux GpakTopos Ha | BeimonHeHue nabopaTtopHoi paboThl

OK 07 300pOBbE YEJIOBEKA Ha BHIOOp:
"VMcTBEHHas paboToCnocoOHOCTD",
"BnusiHne abuotudeckux Gpakropos
Ha yejioBeKa(HH3KHE H BHICOKHE
TeMnepaTypol)"

Pa3nen 5. buoaorus B 3amuTa Keiica: npeacTaBICHHE
KHIHH pE3yNbTaTOB PEIIECHHA KEHCOB

(BBICTYIUIEHHE C TIpEe3eHTaLHeil)

OK 01 BHOTEXHONIOTHH B XXH3HH BrinosiHeHune keiica Ha aHaNHU3

OK 02 KaXAOTO uHpOpMALIHHM O HAYUHBIX

OK 04 JOCTHXKEHHAX B 00/IaCTH

reHETHYECKHX TEXHOJIOTHIA,
KJIETOYHOM MHXXEHEPHH, MHIIEBBIX
6uorexHosioruii (Mo rpynnam),
MPE/CTaBJIEHAE PE3YJIbTATOB
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