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1. OBIIIAA XAPAKTEPUCTUKA PABOYEN IIPOT'PAMMBI
OBIIEOBPA3OBATEJ/IBHOI'O ITPEAMETA «bHNOJIOI'ISI»

1.1. MecTto npeaMeTa B CTPYKType o0pa3oBare/ibHOM nporpammsel CITO

OOb1eobpa3oBatesibHbIN MpeAMeT «buosnorusi» M3ydyaercs Ha 6a30BOM ypOBHe B
obrmieobpa3oBaTeTlbHOM I[MK/Ie y4eOHOro TilaHA OCHOBHOW MpodeccroHaTbHOU
obOpa3oBaTeTbHOM MPOrpaMMbl BCeX YKPYITHEHHBIX T'PYIII CIel[haaTbHOCTeN/Tipodecchit
3a uckaouenveM, cieayrommx: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00,
35.00.00, 36.00.00, 49.00.00, 54.00.00 (54.02.07). IlepeuncrieHHBIM YKPYIHEHHBIM
TpyIIIaM CrieliaabHOCTeH/TIpodeccii peKoOMeHIyeTcsl U3yuaTh 0011je00pa3oBaTe /bHbIIN
npeaMet «buosorus» B 06beme 144 vaca.

TpynoemkocTh npeameTa «buonorusi» Ha 6a30BOM ypOBHe COCTaB/sieT 72 yaca,
M3 KOTOpbIX 12 4acoB BK/IHOYaeT MpOQeCcCHOHA/TbHO-OPUEeHTHPOBAHHOE COJZleprKaHue,
yCUIMBaroLee NMpo(ecCHOHATbHY0 COCTaB/SIIOLIYI0 M0 KOHKPETHOM MpO(eccuy Wn
cneruanbHOCTU B 3aBUcMMOCTH 0T PI'OC CITO npodeccun/cnenuanbHOCTH.

[TpodeccroHambHO-OPUEHTUPOBAHHOE COZlepyKaHWe peanm3yeTcsl B MPUKJIaJHOM
Mogysie (pa3gen 5 “buonorvs B »KW3HU”) [/ BCcex Mpodeccuii/crieljuaJbHOCTed Ha
MaTepuasie KelCOB, CBSI3aHHbIX C aHA/IM30M MH(GOPMAaLMM O Pa3BUTUU U NPUMEHEHUHU
OMOoTexXHO/MIOTUM TI0  oTpacisaM  Oyayiqedt  mnpodecCMOHAaNbHOM  [IeATeTbHOCTH
oOyuatoruxcsa. Kpome Toro, rmpodeccroHaibHO-OPUEHTHPOBAHHOE —COjlep)KaHre
yUUTBIBaeTCI B Ppasfene 4 “OKonorusi” TIpU  BHITIOJIHEHWM 1aOOpPaTOPHBIX U
MpaKTUUeCKUx paboT, CBsi3aHHBIX C Oymyied mpodeccroHa/NBHON /IeaTeTbHOCThIO
00yUaroIuXCsl.

[lepuogy  oOyueHus W pacmpefie/ieHMe TI0  CeMecTpaMm  OmpefiesisieT
oOpa3oBaTesibHasi OpraHU3al[Usi CaMOCTOSTENIbHO, C Y4YeTOM JIOTUKA (OPMUPOBaHUS
NpeIMETHBIX  pe3y/JbTaToB, OOIMX W  MNpodecCHOHaNbHBIX  KOMITETEHITUH,
MEXIPeAMETHBIX CBsI3ed C APYTMMU JUCIUTUIMHAMU 00111e00pa3oBaTe/IbHOTO U
o011iernpodeccroHanbHOTO LIUK/IOB yueOHOro ryiaHa.



1.3. Ilesin ¥ IUIAaHUPYyeMBble pe3y/IbTaThbl 0CBOEHMs NpeaMeTa:

Henb: ¢opmupoBaHWe y CTY[eHTOB TMpEJCTaBlIeHUsI O  CTPYKTYypHO-
(YHKIMOHA/IbHOM OpraHU3alliy >KUBBIX CUCTEM pPa3HOr0 paHra Kak OCHOBbI MPUHSTUS
pellleH|I B OTHOIIIEHUW 00bEKTOB KUBOU ITPUPO/IBI ¥ B IIPOU3BO/ICTBEHHBIX CUTYALUsIX.

3ajaun:

1) chopmupoBaTh NMOHMMaHWe CTPOEHMsT, MHOT00Opa3ust 1 0COOEHHOCTeM >KMBBIX
CUCTeM Pa3HOr0 YPOBHsI OpraHU3aluM, 3aKOHOMEePHOCTel MpoTeKaHus OMO0ornyecKux
TPOLIECCOB M SIBJIEHMM B OKpY’Karollled cpejie, 11eJIOCTHOM Hay4yHOM KapTUHBI MHPa,
B3aMMOCBSI3U U B3aMM03aBUCUMOCTU eCTeCTBEHHBIX HayK;

2) pa3BUTh yMEHHUSI OIpefie/isiTh >KUBble OO0BEKThl B TIPUPOjie; TIPOBOAUTD
HaOJTIO/IeHUsT 32 9KOCHUCTeMaMH [IJiIi BbISIBJIEHWS] €CTeCTBEHHbIX U aHTPOIIOTE€HHBIX
M3MeHeHUH, UHTePIPeTUPOBaTh Pe3y/IbTaThl Hab/TFOeHHH,

3) cdopmupoBaTh HAaBBIKM  TIPOBEAEHUsS  TMPOCTEUIMX  OHUOIOTHUYECKUX
9KCTIepUMeHTaTbHBIX UCC/IeJOBaHUM ¢ cobsroieHreM TipaBuiI Ge3omacHoro obparieHus
c obbekTamMu ¥ 000pyJ0BaHKEM;

4) pa3BUTb YMEHHUs HCII0/Ib30BaTh WHGMOPMAIHI0 OMOIOrHYeCcKOro XapakTepa W3
Pa3/IMYHBIX UCTOUHUKOB;

5) chopMrpoBaTh yMeHUs] IPOrHO3UPOBATh MOC/eCTBUS CBOEH ZesiTeTbHOCTH TI0
OTHOILIEHWIO K OKpY’Karolljeil cpefie, COOCTBEHHOMY 3/10pPOBbIO; OOOCHOBBIBATH U
cobr01aTh MepbI TTPOGUIAKTHKY 3a00/1eBaHHUM.

6) cdhopmMHrpoBaTh TTOHUMaHKE 3HAUMMOCTU JOCTYKeHU OMOJIOTHUeCKON HayKH M
TEeXHOJIOTUA B TPAaKTUUECKOW [lesTe/IbHOCTH uesloBeKa, pa3BUTUM COBPEMEHHBIX
MeJUI[MHCKUX TeXHOJIOTUM 1 arpOOMOTeXHOJIOT UM,



1.2.2. Tlnanupyemble pe3y/bTaThl 0CBOeHHs 00mIeo0pa3oBaTe/bHOro npegvera B coorBercrBur ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO

Koa n
HauMMeHOBaHHe
¢hopMupyeMbIx
KOMIIeTeHI[U

IInaHnupyeMsble pe3y/ibTaTbl 0CBOEHHS MpeAMeTa

O6mme’-

ITpeagmeTHbIe?

OK 01. BeibupaTb
CTIOCOOBI peleHust
3aza4
nipoeccroHaTbHOM
JesTeIbHOCTA
NIPUMEHUTETBHO K
Pa3IMUHBIM
KOHTEKCTaM

B yacTH TPy0BOr0 BOCIHUTAHUS:
- TOTOBHOCTb K TpYAY,
TpyJo/itooue;

- TOTOBHOCTh K aKTUBHOW /IeATEIbHOCTA TEXHOJOTUUECKOW U
COLMA/IbHOW HArpaBJIeHHOCTH, CIIOCOOHOCTh WHUI[MMPOBATD,

OCO3HaHHME LI€HHOCTHU MaCTepCTBa,

IUVIAHUPOBaTb M CAMOCTOSTE/IbHO  BBITIOMHATH — TaKYHO
JlesTe/IbHOCTb;
- UWHTepeC K pa3uuHbiM cdepam MpodeccroHaNIbHOM

JieTeIbHOCTH,
OBnajieHle YHUBEPCATbHBIMU yueOHBIMHU T03HABATeIbHBIMU
J1eHiCTBUSIMMU:

a) 0a3oBbIe JIOTHUECKHe JeHCTBHUSA:

- CaMOCTOATENbHO (OPMY/IMpPOBaTh MW  aAKTyalHu3HUPOBATh
npo0JieMy, pacCMaTpUBaTh ee BCECTOPOHHE;

- yCTaHaB/MBATh CYIIECTBEHHbIM MPU3HAK UM OCHOBAHMS [JIsi
CpaBHeHWsI, KaccubuKaluu U 000011eHus;

- ONpeJeNsiTh IeJIU JeATeNbHOCTH, 3a[aBaTh IapaMeTpbl U

chOpMHPOBAaHHOCTh 3HAHUM O MeCTe U POJM OHOJIOTHU B
CUCTEMe HayuyHOrO 3HaHusl; (yHKL[MOHAJbHOW IPaMOTHOCTH
yesioBeKa Jijisl pellieHus XKU3HeHHbBIX Mpobiiem;

chOpMHPOBAaHHOCTb ~ yMEHHUsI  pacKpbIBaTb  COJiepPyKaHue
OCHOBOTIO/IAraloI[UX OMOJOTHYeCKMX TEPMUHOB W TTOHSITHM:
JKW3Hb, KJ/IeTKa, TKaHb, OpraH, OpraHu3M, BW/], TOIMYJSLIUS,

KOCcHCcTeMa, OwuolleHo3, Ouochepa; Metabomusm (obMeH
BEIIeCTB W TpeBpaljeHue SHEpPIUN), romeocTas
(camoperyisius), ObuocuHTe3 Oesika, CTPYKTYpHasi

OpraHM3aLiusi )XUBBIX CUCTeM, JUCKPETHOCThb, CaMOPery/IsILus,
CamMoOBOCIIpoM3Be/ieHre (pernpoAyKLusi), Hac/lieJCTBEHHOCTD,

M3MEHUMBOCTb, 3HEPro3aBUCHMOCTb, POCT W DPa3BUTHE,
yPOBHeBast OpraHu3alus;
CchOPMHPOBAHHOCTbL ~ YMEHHUSI  PacKpbiBaTh  COZIEpP)KaHHUe

OCHOBOIIOJIATAIOIIUX OMOOTUYECKUX TEOPUM U THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTal[AOHHOW, 3BO/FOLMOHHOM,
TIPOMCXOXK/IeHHs )KU3HU U UesIOBeKa;

! Vka3pIBaloTCS IMUHOCTHBIE U MeTarpeMeTHbIe pe3y/bTaThl 13 PI'OC COO (B mocmeHeii peakuuy ot 12.08.2022), hopmupyeMsle 0611e06pasoBaTebHO AUCLAIIAHOI

*[IpeiMeTHbIE pe3y/bTaThl YKa3bIBaIOTCS B cooTBeTCTBUM ¢ ®I'OC COO (B mocneaued pegaximu ot 12.08.2022)




KpUTeprun UX OOCTHXKEHUI;
- BBISBJ/IATH 3dKOHOMEPHOCTHU n
pPaCCMaTpPpHUBAEMBIX ABJ/IEHUAX;

TMIpOTUBOpEYUUd B

- BHOCUTb KODDEKTHMBbI B [IeATeJIbHOCTb, OLIeHUBaTh
COOTBETCTBUE  pe3yJIbTaTOB  1[e/isiM, OLleHUBaTb PUCKHU
TMOC/Ie/ICTBUN [leTe/TbHOCTH;

- pa3BuBaTh KpeaTWBHOe MbIlIJIEHWe TIpU  pelleHur

JKU3HEHHBIX TIPO06/IEM

0) 0a3oBbBIe MCC/IeJ0BATEIHLCKHE JeHCTBHA:

- B/IAJETh yueOHO-HCC/IeI0BaTeNIbCKOW U
TIPOEKTHOM [1eSTe/IbHOCTH, HAaBbIKAMU pa3periieHust 1pobiem;

HaBbLIKaMU
- BBLISIB/IATH MIPUYKMHHO-C/IeJCTBeHHbIe
aKTya/IM3UpOBaTh 3a/jauy, BLIJBUTATh TMIIOTE3Yy €e peIleHMs],
HAXOAWUTb  aApryMeHThl /IS /I0Ka3aTe/bCTBa
YTBEpPIK/IeHHIA, 3ajaBaTh IIapaMeTPbl 1 KDUTEPUH PeLleHNs;

- aHa/M3UpOBaTh IIOJyUeHHbIE B XO/J€ peIleHHs 3ajaun
pe3y/abTaThl, KPUTHUYECKH OLIEHMUBAaTh WX [JOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHNE B HOBBIX YC/IOBUSX;

- yMeTb TIePEHOCHTh M03HABaTe/IbHYIO |
MPAaKTHUECKYI0 00/1aCTH KU3HeesITeTbHOCTH;

- yMeThb WMHTErPUPOBATh 3HAHUS W3 PasHBIX [IPeAMETHBIX
obsacreii;

- BBIIBUraTh HOBLIE WJEH,

CBA3U n

CBOUX

3HaHUA B

npejiaraTb OpUTrMHAJ/IbHBIE
MoAxXoAbl U pPELIEHW I,

- CrocoOHOCTL MX MCIIO/L30BAHUS B TI03HABaTe/bHOM U
COL[I/IaJ'IbHOﬁ MMPpakKTUKe

c(OpMHPOBAHHOCTb YMEHHS pacKpbIBaTh OCHOBOTIO/IAraoliye
Ouonornyeckue 3akoHel U 3akoHOMepHOcTU (I'. Mengens, T.
Moprana, H.W. BasuioBa, 3. I'ekkens, ®. Mrosnepa, K.
bspa), rpanHuLibl MX IPUMEHUMOCTH K >KUBBIM CUCTEMaM;

nproOpeTeHre OIbiTa TIPUMEHEHUsT OCHOBHBIX METOZOB
Hay4yHOro UCTIONb3yeMbIX B OHOJIOrUM:
HaO/IOZIeHHs W OMMCaHUsI J>KUBBIX CHCTeM, TIPOLeCCOB U

ITO3HAHMS,

HBHEHHﬁ; OpraHvsaljii M IIpOBeJeHUdA 0M0J/IOrMYecKoro
SKCIIepUMEHTa, BbIABVO)KEHHUSA TUrioTes, BbISIBJIEHUS
3dBHCHUMOCTHU MeXxnay nccieqyeMbIMH Be/IMYHAMU,

00BSICHEHUS] TIOMYUYEHHBIX pe3yJbTaTOB W (OPMYy/IMPOBaHUS
BBIBO/JIOB C HCIIO/b30BAHWEM HAyUHBIX TOHSATHM, TEOPHH U
3aKOHOB;

Cc(OPMHUPOBAHHOCTb ~ YMEHHUSI  BBIZIEJISATH  CYIIIECTBEHHbIE
MpU3HAKK BHUPYCOB, K/IETOK IIPOKAPHOT M  3YKApHOT;
OJJHOK/IETOUHBIX M MHOTOK/IETOUHbIX OpPraHW3MOB, BW/IOB,
OMOTeOI|eHO30B M KOCHCTEM; OCOOEHHOCTH IIPOI[eCCOB
oOMeHa BeIeCTB U TMpeBpallieHHus] SHEPIMU B  KJIETKe,
dboToCHHTe3a, TIACTUYECKOTO U SHEPreTUUecKoro oOMeHa,
XeMOCHHTe3a, MUTO03a, Mei03a, OIJIOZIOTBOPEHMUs, Pa3BUTHS U
Pa3MHOKEHUS, WHAWBUYaTbHOTO pa3BUTHS  OpraHW3Ma
(oHTOTEHE3a), OOpBHOBI 3a CyIeCTBOBAaHHE, €CTEeCTBEHHOIO
orbopa, BUI000pa30BaHus], TIPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeze obuTaHus,
AHTPOTIOTEHHbIX ~ W3MEHEHWH B

B/IUSIHUSI KOMIIOHEHTOB 3KOCHCTEM,
9KOCHUCTEMAaxX  CBOEH
MeCTHOCTH, KPYTOBOPOTa BeIeCTB U TIpeBpallieHre SHepruu B
ouocdepe;

c(hOpMHPOBAHHOCTb YMEHHs pelllaTh OMOJIOTHUeCKUe 3a/jau,
COCTaB/ISITh TEHOTUNUUECKUe CXeMbl CKpelUBaHUsl [I/st
pa3HbIX THIIOB HAC/e[OBaHUS TIPU3HAKOB Y OPraHW3MOB,
COCTaBJISITh CXeMbl TIepeHOCAa BeIIeCTB W SHEPrUd B




sKocucTeMax (Llelu MUTaHus, TTUILEeBble CEeTH)

OK 02.
Ncrnonb3oBats
COBpeMeHHbIe
CpeZCcTBa MOMCKa,
aHasM3a u
WHTepIipeTalyn
vHpopMaluu 1
VMH(pOPMaLMOHHbIE
TeXHOJIOTUHU [Jis1
BBITOJIHEHUS 3a/ja4
ripogecCMOHa/ILHON
JiesiTeNIbHOCTH

B 00/1aCTH I{eHHOCTH HAYYHOI'0 MO3HAHUSA:

- c(hopMHPOBaHHOCTb MHPOBO33pEHHUs], COOTBETCTBYIOLETO
COBPEMEHHOMY YDOBHIO pas3BUTHsI HayKd U 0OIeCTBeHHOM
TIPaKTHKHY, Jjasnore KyJbTYP,
CIOCOOCTBYIOILIETO CBOEro MmecTa B
TMOJIMKY/IbTYPHOM MUDE;

- COBepILeHCTBOBAaHUE S3bIKOBOW M UUTATeNIbCKOM KYJIbTYPbI
KaK CpefCTBa B3aMMOJEWCTBUS MEXAY JIOAbMU U ITO3HaHUS

OCHOBAHHOTI'O Ha
OCO3HdHHUIO

MUPa;
- OCO3HaHWe 1|eHHOCTH HAyuHOH [esTebHOCTH, TOTOBHOCTh
OCYIIIeCTB/ISITh TIPOEKTHYO u HCCJIe/JOBaTeTbCKYI0

JesiTe/IbHOCTh UHIUBUAYAIbHO U B TPYIIIE;
OBnajieHe yYHUBEpPCAJbHBIMUA YueOHbIMU TO3HaBaTe/TbHBIMHU
JIeCTBUSMU:

B) paboTa c undopmanmeii:

- B/IaJieTh HaBbIKaMH TIOTyUeHUs] MHGOPMAI[UH U3 UCTOUHHUKOB
pa3HbIX TUIIOB,
aHa/iM3, CHACTeMaTU3alMl0 W HHTEepIpeTalyio MH(pOpMaLun
pa3UUHBIX BUAOB U (hOpM TIpe/ICTaB/IeHNsI;

CaMOCTOATE/IBHO  OCYLNEeCTBJIATH  TIOUCK,

- Co3/aBaTb TEKCTbI B pa3/MUHbIX (opMatax C YYeTOM
Ha3HaueHus: MHGOPMALUM U LIeJIeBOM ayJWTOPHUU, BBIOMpast
ONTUMaJIbHYI0 (OPMY TIPe/ICTaB/IeHNs U BU3ya/TU3allny;

- OLIEHMBAaTh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(POPMAIIH, ee
COOTBETCTBHE TIPAaBOBLIM U MOPa/IbHO-3THUECKUM HOpMaM;

- WCIO0JIb30BaTh cpeAcTBa  WMH(POPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTUH B peIleHUH KOTHUTHUBHbIX,
KOMMYHUKAaTUBHBIX W OpraHM3al[MOHHBIX  33jjau  C
cobsroieHremM TpeOoBaHMIA 3PrOHOMUKH, TeXHUKU
0e30mMacHOCTH, TUTHeHbI, pecypcocOepekeHHs], TMPABOBLIX U
3TUYECKMX HOPM, HOPM MHGOPMAIMOHHOM 6e30MacHOCTH;

chOpMUPOBAaHHOCTb ~ yMEeHUW  KPUTHUYECKH  OLleHUBaTh
vHbOpMaL0 OMOOTUYECKOTO COZep>KaHUS, BK/THOUAFOIIYIO
TICeB/IOHayYHbIe 3HaHUS U3 Pa3/IMUHbIX NCTOYHUKOB (Cpe/iCTBa
MaccoBOW WH(OPMAIUH, Hay4YHO-TIOMY/ISIPHbIE MaTepHasbl);

WUHTEPIIPeTUPOBATh ~ 3TMUYECKHWEe  aCleKThl  COBPEMEHHBIX
HCCeI0OBaHU B OHOJIOTHM, MeAWI[MHe, OWOTeXHOJIOTHH;
paccMaTpuBaTh  IJI0OanbHBIE  SKOJOTMUECKHe  IPOoOIeMbl
COBPEeMEeHHOCTH, (OpMHpPOBaTh 10 OTHOIIEHWIO K HUAM
COOCTBEHHYHO TTO3UIIHIO;

cOpMUPOBAHHOCTh ~ YMEHWM  CO3[aBaTh  COOCTBEHHbBIE
MUCbMEHHbIE W YCTHBbIe  COOOIIEHHS] HAa  OCHOBE

buonornueckort MHMOPMALIMU W3 HECKOJBKMX HCTOYHUKOB,
IPaMOTHO UCIIO/Ib30BaTh MOHATUMHBIN ariapat OMoI0Tux




- B/IaZIeTh HaBbIKaMU pacriO3HaBaHUS Y 3alllUThl MH(GOPMAIUH,
MH(POPMAaLIMOHHOM 6e3011aCHOCTH JIMUHOCTH

OK 04. 3ddekTrBHO

- TOTOBHOCTB K CaMOpPA3BHUTHUIO, CdAMOCTOATE/IBHOCTH H

-HpHO6pET€HI/I€ OIbITa TIpUMEHEHHsA OCHOBHBIX METOAOB

BBaI/IMO,ZLEI‘/JICTBOBaTI) caMoornpezie/IeHHIo;
u  pabotate B | oppanenne HaBbIKAMH yue6HO-HCC/Ie0BATEbCKOM, | o o0 TTOSHAML, - HCTOMBSYEMpIX B Ouonoruu:
KOJIIeKTUBE U . N HaOJTFOZIeHNs Y OTMCAHWS J>KUBBIX CHCTEM, TIPOL[ECCOB U
KOMaHe TIPOEKTHOM 1 COLIAA/ILHON AGITEILHOCTH, SIBJIEHWM; OpraHu3alid U TpOBe/leHHsT OMOIOrMUecKoro
Omnajenne  yHHWBepCa/LHBIMH  KOMMYHHKaTHBHBIMH | 5ycriepUMeHTa, BbI/IBIDKEHHS TUTIOTe3, BbIABJ/ICHUS
JNeHCTBUSMM: 3aBUCUMOCTH MEXAy — HUCC/IeAyeMbIMH Be/TMUKHAMH,
0) coBMecTHasi AeITe/IbHOCTh: 00BSICHEHUSI TIOYYEeHHBIX pe3yJbTaTOB W (OPMYIUPOBaHUS
- [OHMMaTh ¥ WCTIONB30BATh MPEMMYLECTBA KOMAHAHOH u | BPIBOJOB C HCIIO/b30BAHMEM HAyuHbIX TIOHSITUM, Teopui u
VHAVBU/IyaTbHOM paboThI; 3aKOHOB
- TIPUHUMATh (17 COBMECTHOM J1esITeTbHOCTH,
OpPraHM30BLIBAaTE M KOODJUHUPOBATh [JEWCTBUS TIO ee
JIOCTVDKEHUIO: COCTaB/ATh TI/IaH JIeMCTBUM, pacripefiesisiTh
PO/IM C YYeTOM MHEHHUH YJ4aCTHHUKOB OOCYKZATb pe3y/bTaThbl
COBMECTHOU paboThI;
- KOOpJWHUPOBaTh U BBIMOMHATE pPabOTy B  yCIOBUSX
peanbHOTO, BUPTYa/IbHOT'O u KOMOWHUPOBAHHOTO
B3aHMO/IeMCTBHSI;
- OCYILEeCTB/SATh TO3UTUBHOE CTpaTernyeckoe IOBefieHUE B
Pa3/IMUHBIX  CUTyalUsiX, TPOSIBJIATE  TBOPYECTBO U
BOOOpakeHHe, ObITh MHUI[UATUBHBIM
OsajeHue YHHUBEPCA/TbHBIMH Pery/IiTUBHbIMH
JIeICTBUAMH:
') IPUHSITHE Ce0s U APYTHUX JII0/IeH:
- TIPUHMMAaThb MOTHUBBI W apryMeHTbl [PYruX Jitofed TIpu
aHa/iv3e pe3yJ/ibTaToB /lesTeIbHOCTH;
- IpU3HABaTh CBOE MPaBO U MPaBO APYTHX Jk0/iel Ha OLIHOKM;
- pa3BUBaTh CMOCOOHOCTH MOHUMATh MUP C TIO3UI[UM [IPYTOTO
ye/IoBeKa
OKO5. B 06macT 3cTeTHYECKOTO BOCITUTAHUS:

-cOopMHUPOBAaHHOCTh ~ YMEeHMH  CO3/laBaTh  COOCTBEHHBIE




Ocy1jecTBiATh
YCTHYIO u
MUCbMEHHY0
KOMMYHMKAI[MIO Ha
rocy/lapCTBeHHOM
s3plke  Poccuiickoi
®epepalyu C
yueToM
0COOeHHOCTeHn
COLMA/ILHOTO u
Ky/JIbTYPHOTO
KOHTEKCTa

- 3CTeTUYECKOe OTHOIIEeHHe K MUPY, BK/IIOUAast 3CTETHUKY ObITa,
HAy4YHOr'0 U TeXHUYeCKOro TBOpYeCTBa, CIIOpTa, TpyAa U
0011]eCTBEHHBIX OTHOILIEHUH;

- yOeXXIeHHOCTh B 3HAUMMOCTH IJ1s1 IMYHOCTU U 0011]eCTBa
0TeYeCTBEHHOT'0 ¥ MMPOBOTI'0 UCKYCCTBa, STHUYECKUX
KyJbTYPHbIX TPaJIULIMK U HAPOJHOTO TBOPYECTBA;

- FTOTOBHOCTB K CaMOBBIDA’>KEHUIO B PA3HBIX BHU/IdX UCKYCCTBA4,
CTpeMJ/ieHHe TIPOABJIATE KaueCTBd TBOp‘—IQCKOfI JIMYHOCTH;

OBnazieHre yHHBepCalbHBIMU KOMMYHHKATHBHBIMU
JIeCTBUSMU:

a) obrreHue:
- OCYIIeCTB/IATH KOMMYHHKALIMHU BO BCEX Cdhepax >KU3HH;

- pacrnio3HaBaTh HeBepOasibHbIe CpeZiCTBa 0OIIeHus], TOHUMAaTb
3HaueHHe COLMa/bHBIX 3HAKOB, PACIIO3HABaTh MPeIOChIIKI
KOH(IMKTHBIX CUTYyalluil U CMSAr4aTh KOH(IUKThI;

- Pa3BE€PHYTO U JIOTUUHO H3/laldaTb CBOIO TOYKY 3peHHSA C
HCIO0JIb30BaHHUEM SA3BIKOBLIX CPEACTB;

MUCbMEHHbIe Y yCTHbIe  COOOL[eHWs HAa  OCHOBE
Ouonornyeckold WHGOPMALMM W3 HECKOJbKUX HWCTOYHUKOB,
rPaMOTHO UCTIO/Ib30BaTh MOHATUMHBIN ariapaT OMoIoTux

-chOopMHUPOBAaHHOCTh 3HAHWK O MeCTe W PO OUOJIOTHM B
CUCTEMe HayuHOro 3HaHusl; (yHKL[MOHAJbHOW IPaMOTHOCTH
yeJIoBeKa [Ijisl PeIleHus )KU3HEeHHbBIX MPo0/iem;

-c(OpMHUPOBAaHHOCTh ~ YMeHHUsI  PACKpbIBaTh  COZlep>KaHue
OCHOBOIIO/IAraroIUX OUOJOTMUECKUX TEPMUHOB U ITOHSTHH




OK 07. B 00/1aCTH 3K0/I0TrHY€CKOro BOCIIUTAHUA:
CopeticTBOBaTH - chOpPMUPOBAHHOCTh 3KOIOTMUECKOi Ky/IbTYPbl, TOHMMaHHe C)OpMMPOBAHHOCTb YMEHHUs PUMEHATH MOJTyYeHHbIe 3HaHWA
COXpaHEeHHIO JUisi 0ObsICHeHUsT OMOJIOTMUECKUX TIPOLIECCOB M SIBJIEHUH, [Ist
B/IMSHUST ~ COLIMA/IbHO-9KOHOMHUECKMX  TIPOLIECCOB  Ha . N
OKpyKarorjeit iy . MIPUHSATHUS MMPAKTHUECKUX PeIleHni B MOBCeIHEBHON XKU3HU C
cpespl, COCTONHNE IPUPOAHOM W COLMATIBHOW  CPEABL  OCO3HAHWE | 1o/ ofecriedennst 6e30macHOCTH CBOErO  3710pOBbSI U
peCypCocGepexenn 17100a/IbHOTO XapakTepa 3K0JIOrMUeCKHUX MpobJieM; 3/l0pOBbSL  OKPY)KAIOLMX JIOAeH, COBJIOAEHHsS 340POBOTO
10, IPUMEHSITh - II/IaHUPOBaHUe U OCYIIeCTB/IeHUe [IeCTBUI B OKpY’Kalollel | o6pasa KM3HU, HOPM IPaMOTHOIO TOBE/IEHUsS B OKPY KaroILei
3HaHUA 00 cpeZie Ha OCHOBe 3HAHUA Lejiell YCTOMUMBOrO pasBUTUsA | TIPUPOJHON cpefe; [IOHHUMaHue HeoOX0AUMOCTH
M3MEHEeHUM KIUMATa, | uelloBeuecTRa; HCII0/Ib30BaHUS  [JOCTHKEHHUH COBpEMEHHOH OHOIoTuU U
3
TIPUHLITIBI AKTHBHOE  HeTpDUSTHE  [eWCTBHN, TDUHOCANIAX  Bpefl OMOTeXHOJIOTHH /11 paljOHAILHOI0 TIPHPO/IONO/Ib30BAHIS
Oepe>kTMBOTO OKpYKAKOII[ei Cpee;
TIPOM3BO/ICTBA,
- yMeHHe TIPOrHO3HMpPOBaTh HeOJIarornpHUsTHBIE SKOJIOTHUECKHe
5(ppeKkTUBHO - -
NIeICTBOBATD B TIOC/IeICTBUSI TIpeATIPUHUMAEMBIX [I€MCTBUH, TPeA0TBpaIliaTh
Yype3BblYalHbIX HX,
CUTyaLUsAX - paciidpeHHe OIbiTa  [JeSTeIbHOCTH  9KOJIOTHUYeCcKOi
HarpaB/IeHHOCTH;
- OBJA[ieHHME  HaBbIKAMM  yueOHO-HMCC/Iel0BaTeNbCKOM,
TIPOEKTHOM M COL[Ua/IbHOM JIeATe/TbHOCTH
OK 09. - Ha/IMuMe MOTUBALIMYU K 00yUeHHIO 1 IMUHOCTHOMY PasBUTHIO;
TToMB30BaThCS - BaZeTb  COBPEMEHHbIMH  IPAaKTHKAaMH,  KYJ/bTYpOi
npoheCCHOHaNbHOM B 0671acTH 11eHHOCTH HAyUHOTO MO3HAHKA: BOCTIPUATUS M  TIOHUMAHUs  OMOJIOTMYECKUX  TEKCTOB,

JIOKyMeHTal[el Ha
roCy/lapCTBEHHOM U
HMHOCTPaHHOM
S3bIKAX

- chOpMUPOBAHHOCTh MUPOBO33pPEHMUSI, COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U 00IL[eCTBEHHOMH
NIPaKTHKH, OCHOBAHHOI'O HA Jiajiore KyJIbTyp, CIIOCOOCTBYHOLLEr0
OCO3HAHHWIO CBOET0 MeCTa B TIO/IUKY/IbTYPHOM MUDE;

- COBEPLUIEHCTBOBaHUE SI3bIKOBOM M UMTATe/IbCKOM KYyJIbTYDBI KdK
CcpeacTBa B3aI/IMO,Z[eI\/‘ICTBI/IH MeXAy JIOAbMHU U MO3HaHUA MHP4;

- OCO3HaHMe LIEHHOCTHU HaquOﬁ AedaTe/JIbHOCTH, TOTOBHOCTD
OCYILEeCTBJ/IATHb MMPOEKTHYIO U NUCC/IeJ0BaTe/IbCKYIO NeATe/IbHOCTh
WHAWBHUYA/IbBHO U B I'PDYIIIIE;

OBHaAEHI/Ie YHHBeEDCA/IbHBIMU yLIe6HLIMI/I T1I03HAaBaTe/JIbHbBIMK

YMEeHHUSIMH CaMOCTOSITe/TbHOTO UCTOJTIKOBaHUsI IPOYUTAaHHOTO B
YyCTHOM M mmMcbMeHHOM  ¢dopme,  uHGOPMAL[MOHHOMN
riepepabOTKU TEKCTOB B BH/le aHHOTALWM, [0K/Ia/lOB, Te3UCOB,
KOHCIIeKTOB, pedepaToB.




JeNCTBUAMMU:
0) 6a30BbIe UCCIeIOBATEIbCKUE JIEUCTBUS:

- B/IaJIETh HaBbIKaMH yu4eOHO-UCC/IeI0BaTe/TbCKOM U TTPOEKTHOM
JlesITe/TbHOCTH, HAaBBIKaMU pa3peleHus pobiem;

- Cr0COOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITe/TbHOMY TTOUCKY METOZIOB
pellieHus TpaKTUYeCKUX 3ajiay, TPUMeHeHUI0 Pa3/IMUHbIX MeTO/I0B
TTO3HAHUS;

- OBJ/IaZieHHe BUJAMU [IeSITeJIbHOCTH TI0 MTOJTyUeHHI0 HOBOTO 3HaHM,
ero WHTEepIpeTaliy, Mpeobpa3oBaHUI0 ¥ IPUMEHEHUIO B
Pa3/TUUHBIX YUEOHBIX CUTYAlHsAX, B TOM UHKC/Ie TIPU CO3JJaHUH
YyUeOHBIX U COI[UATBHBIX TIPOEKTOB;

- opMHUpOBaHKe HAYYHOT'O TUIA MBILIUIeHUS, B/laZleHre HayyHol
TePMUHOJIOTHEH, K/TFOUeBLIMU TIOHATHSIMU W METO/[aMH;

-OCYIL|eCTBJISATh LjeJ/ieHarpaB/ieHHbIM TTOMCK TlepeHoca CpefiCTB U
CTI0CO00B /IeHCTBYS B MPOGECCHOHANTBHYIO Cpefy

IIK 1.2. BuINO/IHATH
MOHTaX
3/IeKTPUUeCKUX
ceTei.




2. CTPYKTYPA 1 COAEPXXAHUE OBIIIEOBPA30OBATEJ/IBHOI'O

IIPEJIMETA

2.1. O0beM npegMeTa U BUABI y4eOHOI padoThI

Bup yueoHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHOM MPOrpaMMBbI NpeMeTa 72

B T.4.

OcHoBHOe cogepiKaHue 72

BT. U.:

TeopeTHyeckoe 00yueHre 66
B T.U. MPO(heCCOHa/IbHO-OPUEHTHPOBAaHHOE COZIeP>KaHHe 2

NpakTUYeCcKUe 3aHATUS 6
B T.4. TIPo(heCCOHATbHO-OPHEHTUPOBAHHOE COJiep)KaHHe 6

IIpomexxyTounas arrecrauus ( JuddepeHijmpoBaHHbIi 3aueT)




2.2. TemaTuuecKui 1jiaH 4 co/iep>kaHue npeaMeTa

HaunmeHoBaHue Copepxanue yue0HOro Mmarepuasia (0CHOBHOe U MpogeccHoHaIbHO-0PUEHTHPOBAHHOeE), O6bem | @opMupyembie
pas3/iesioB U TeM /1abopaTopHbIe U MPAKTHYeCKHe 3aHATHSA, TPUKJ/IAHON MOy /b (IPH HA/TUYHH) YacoB | KOMIeTeHLUH
1 2 3 4
Pa3pen 1. Knerka — cTpyKTypHO-()yHKLIOHA/IbHAA eUHUIIA )KUBOT0
18
Tema 1.1. OcHoBHOe coiep)XxaHue OK 2
Bbuonorus kak OK 5
Hayka. O0masn 2 OK9
XapaKTepUCTUK
a XU3HH
TeopeTuueckoe o0yueHue: 2
CoBpeMeHHbIe 0Tpac/u OHooruuecKuX 3HaHuM. CBsI3b OMOJIOTHM C IPYTUMU HayKaMu: OUOXUMUS,
ouodusvka, 6MoHMKA, reHOTeorpadus U Ap. Poib 1 MecTo 6MoIOrkuK B (POPMHUPOBAHHUHM COBPEMEHHOM
Hay4YHOU KapTHHBI MUpa. Y DOBHH OpraHU3alliy >KUBOW MaTepud. OO011jasi XapaKTepPUCTHKA >KU3HHU, CBOMCTBA
JKUBBIX CUCTeM. XUMHUYeCKHUI COCTaB KJ/IeTOK
Tema 1.2. OCHOBHOe coiep)KaHue 6 OK 1
CTpyKTypHO- Teopernueckoe o0yyeHue: 2 OK 2
¢yuknmonanen | Knerounas teopus (T. [Isann, M. Illnefigen, P. Bupxos). OCHOBHBIE ITOI0KEHUS COBPEMEHHOM OK 4
asg opraHu3anus | KJIeTOYHOM Teopuu. TUIIbI K/IeTOUHOM OPraHU3aLuK: TIPOKAPUOTUYECKUN U SYKapUOTUYECKUH. OK 5
KJ/IeTOK OZHOK/IeTOYHbIE ¥ MHOT'OKJ/IETOUHble OpraHu3Mbl. CTpoeHre IPOKapUOTHYeCcKol KieTKU. CTpoeHue OK 9
JYKapUOTHUECKOU K1eTKH. HekneTouHble hOpMbI >KHU3HU (BUPYCHI, OakTeprodari)
JlaGopaTopHbIe 3aHATHS: 2

[TprobOpeTeHUe OMbITa MPUMEHEHHST TEXHUKHA MUKPOCKOIHUPOBAHMUsI TIPY BBITIOJIHEHUH JTaO0PATOPHBIX
pabor:
JlabopaTopHasi
1. JlaboparopHasi paboTa «CTpoeHue K/IeTKH (pacTeHus, )KUBOTHbIe, 'PUOBI) U K/IETOYHbIE BKITFOUEHHS
(KpaxmaJi, KApOTUHOW/IBI, XJIOPOIIACThI, XPOMOTLIACThI)»
TToAroTOBKa MMKPOIIPEIapaToB, Hab/IFO/jeHHe C IOMOIIIbI0 MUKPOCKOIIA, BbISIBIIEHHUE Pa3/IMUMi MeXIY




N3yddeMbIMH O6’b€KTaMI/I, Cl)OpMYJII/IpOBaHHe BBIBOJI0B

IIpakTHYecKue 3aHATHSA: 2

BupycHble 1 6akTepuasbHbie 3a60/1eBaHus1. OO1I[He TPUHIUITBI UCTI0/Ib30BaHMs JIeKapCTBEHHBIX BEIIeCTB.

OcobeHHOCTH TIPUMeHeHUsT aHTUOMOTUKOB. [IpesicTaBieHre YCTHBIX COOOIIeHuH C Tpe3eHTalel,

TIO/IrOTOBJIEHHBIX T10 TIEPeYHI0 UICTOYHUKOB, PEKOMEH/JOBaHHbIX TperojaBaTesiemM
Tema 1.3. OcHoBHOe cofiep)XxaHue 4 OK 1
CTpyKTypHO- TeopeTnyeckoe o0ydeHue: 2 OK 2
¢yaknmonanbn | XpomocoMHas Teopusi T. Moprana. CTpoeHHe XpOMOCOM. XPOMOCOMHBIHM Habop K/1eTOK, FOMOJIOTMYHbIe 1 OK 5
bie aKTopbI HEroMOJIOTHYHbIE XPOMOCOMBI, TallJIOWAHBIM U AUTUIONAHBIN Habop. HyknenHosble kuciaoTel: JTHK, PHK OK 9
Hac/IeCTBeHHOC | HAaXO)K/|eHue B KJIeTKe, UX CTpoeHHe U (QyHKIMK. MaTpuuHble NPoLiecchl B K/IeTKe: peIiuKaLus, OuocuHTes
TH Oenka, perapaiiysi. I'eHeTHUeCKUI KO/l U €T0 CBOWCTBA

IIpakTHYecKue 3aHATHSA: 2

Pelienue 3az1au Ha oripe/iesieHye MOC/eJ0BaTeIbHOCTH HYK/IeOTH 0B, aMUHOKHCJ/IOT B HOPME U B C/Tyuae

W3MeHeHUs 110C/1ej0BaTe/IbHOCTU HyK/IeoTH0B JJHK
Tema 1.4. OcHOBHOe coJepKaHue 2 OK 2
Oo6men Bemectes | TeopeTnueckoe od0yueHmue: 2 OK 5
u npespamenne | IloHATHe MeTabo/mM3M. ACCUMUIALIUA U AUCCUMUIALIUSA — /iBe CTOPOHBI MeTabo/m3Ma. Turbsl o6MeHa OK 9
JHEepPruu B BEIIeCTB: aBTOTPOMHBIN U reTepoTPOQHbIH, a3p00HbIN U aHadpoOHbIN. [InacTnueckuii 06MeH. @OTOCHUHTE3.
KJ/IeTKe XeMOCUHTe3
Tema 1.5. OCHOBHOe co/iep)KaHue 2 OK 2
JKu3HeHHbIN Teoperuueckoe o0yueHue: 2 OK 4
IMKJI K/IeTKH. KreTouHblli 1IUKJI, €ro rnepuobl. MUTO3, ero CTaluy U MPOUCXOAsIIUe npoLecckl. buonornueckoe OK 5
Muro3. Melio3 3HaueHWe MUTO3a. Meiio3 u ero craguu. [loBegeHre xpomocoM B Metio3e. Kpoccunrosep. bruonornueckuii OK 9

CMBIC/T Meio3a
KoHTpobHasn MosieKynsipHbIi ypOBEHb OPraHM3aLiN KUBOTO 2
paboTa
Pa3zgen 2. CTpoeHue u (yHKIMH OpraHu3Ma 20
Tema 2.1. OcHoBHOe cofiep)XxaHue 2 OK 2
Ctpoenue TeopeTuueckoe o0yueHue: 2 OK 4
opraHu3mMa MHOrok/ieTouHble OpraHrM3Mbl. B3avMOCBSI3b OPraHOB U CUCTeMbI OPraHOB B MHOT'OKJ/IETOYHOM OpraHusMe. OK 5

['omeocTa3 opranusma U ero nojjepykaHue B IpoLiecce KU3HeAeaTeIbHOCTH OK 9
Tema 2.2. OCHOBHOe co/iep)KaHue 2 OK 2
DopmbI Teoperuueckoe o0yueHue: 2 OK 5
Pa3MHOKeHHUS dopMbI pa3MHOXKEHHST OPraH|u3MoB. becrosoe  1oyioBoe pa3MHoKeHHe. Bujibl 6eCrosoro pasMHOKeHUSI. OK9

ITonoBoe Pd3MHOXXEHHUE. I'ameTtorenes Y KUBOTHBIX. CHepMaTOFEHE‘B M O0OIr'eHes. CTPOEHI/IG I10J/IOBBIX




OpPraHu3MoB Kj1eToK. OIy100TBOpeHue
Tema 2.3. OcHoBHOe cofiep)XxaHue 2 OK 2
OHnTorenes Teopernueckoe o0yuyeHuHe: 2 OK 4
pacTeHuH, VHavBYyanbHOe pa3BUTHE OPTaHU3MOB. DMOpHOTreHe3 U ero cTaziud. [10cTaMOpHOHABHBIN TTePUO/I. OK 5
JKUBOTHBIX Craivu MOCTIMOPHOHABLHOTO Pa3BUTHS Y )KUBOTHBIX U UejioBeka. IIpsiMoe 1 HerpsiMoe pa3BUTHE. OK 9
ye/I0BeKa bronornueckoe crapenue u cmepts. OHTOreHe3 pacTeHUN
Tema 2.4. OCHOBHOe coiep)KaHue 4 OK 2
3akonomepHoct | Teopernueckoe o0yueHmue: 2 OK 4
u HacaefoBanusa | OCHOBHBIE TIOHSTHS TeHeTUKU. 3aKOHOMePHOCTH oOpa3oBaHus rameT. 3akoHsbl I'. Mengens OK 5
(MOHOTHMOpHHOE Y TIOJTUTUOPHIHOE CKpellBaHue). B3anMoielicTBre reHOB OK 9
ITpakTHUecKye 3aHATHSA: 2
Perrenve 3az1au Ha onpe/esieHre BePOSATHOCTH BOZHUKHOBEHUS HAaC/1e[ICTBEHHBIX [TPU3HAKOB TIPU MOHO-,
J-, TIOIUTUOPUTHOM M aHATM3UPYIOLEM CKpell[MBaHUU, COCTaB/IeHUe FeHOTUITNYeCKUX CXeM
CKpeLIMBaHUs
Tema 2.5. OCHOBHOe cofiep)KaHue 4 OK 1
CuensieHHOe Teopernueckoe o0yueHuHe: 2 OK 2
Hac/iej0BaHue 3akonbl T. Moprana. CrerjieHHOe Hac/lejoBaHVe TeHOB, HapyllleHue clLiervieHys. HacienoBanue OK 5
NMPU3HAKOB TIPU3HAKOB, CLIETJIEHHBIX C TTI0JIOM OK 9
IIpakTHYecKue 3aHATHSA: 2
Pelienuie 3a/1au Ha orpejeieHre BePOSTHOCTH BO3HUKHOBEHHSI Hac/le[ICTBeHHBIX MPHU3HAKOB TIPU
CLIeIJIEHHOM HacJle/J0BaHWH, COCTaB/IeHUe TeHOTUIIMYECKHUX CXeM CKpellWBaHUs
Tema 2.6. OCHOBHOe coiep)KaHue 4 OK1
3akoHomepHoct | Teopernueckoe o0yyeHue: 2 OK 2
U W3meHUMBOCTh MpU3HAKOB. BUibl K3MEHUMBOCTHU: Hac/e[iICTBeHHAsl U HeHac/le[iICTBeHHast. 3aKOH OK 4
U3MEeHYHMBOCTH TOMOJIOTUYECKUX PSIZIOB B Hac/ieACcTBeHHOW n3MeHunBoCTH (H.VM. BaBuioB). MyTaijmoHHasi Teopust OK 5
W3MEeHUYMBOCTU. Bubpl MyTal[uii ¥ IPUUMHBI UX BO3HUKHOBeHUs. Kapuotun uenoBeka. HacnencTBeHHbIe OK 9
3abo/eBaHus yesioBeKa. ['eHHbIe U XpOMOCOMHBIe 00/1e3HU ueioBeKa. bome3Hu ¢ Hace[CTBeHHOU
Mpe/pacrioio’KeHHOCThI0. 3HaueHne MeJIMLIMHCKOM TeHeTUKH B MpeJ0TBPall{eHHUH U JIeUeHUU TeHeTUYeCKUX
3abo/1eBaHKI UesioBeKa
ITpakTHUecKHe 3aHATHS: 2
Perienue 3az1au Ha onpeiesieHre TUMNA MyTalMy [IPY Tlepejiaue Hac/aeICTBEHHBIX NMPU3HAKOB, COCTaBJ/IeHHE
TeHOTUMNYECKUX CXeM CKpelllMBaHUsI
Kontponbnas CrpoeHue U PyHKLIMM OpraHu3ma 2
pabora
Pa3pgen 3. Teopus 3BoTIOLUMN 6




Tema 3.1. OCHOBHOe coiep)KaHue 2 OK 2
HUcropus Teopernueckoe o0yueHuHe: 2 OK 4
ssosrrononHoro | Ilepsble sBomornonHsle KoHLenuuu (XK.b. Jlamapk, JK.J1. Broddon). IBomononHas Teopus Y. [lapeuHa. OK 5
y4eHHs. CuHTeTHUeCKasi TeOpHs 3BOIOLMK U ee OCHOBHBIE TT0JI0KEeHUSI. OK 9
MukposBosonu | Mukpossomonys. TIony/sius Kak s71eMeHTapHas eIMHUALA SBO/IFOLMKU. ['eHeTHYeCcKre 0CHOBBI 3BO/IIOLIUH.
| OnemMeHTapHbIe (aKTOPHI 3BOJOLIMH. ECcTecTBeHHBIN 0TOOP — HaMpaB/ISIOL[MM (PAKTOP IBOJHOLUH.
Buoo6pa3oBaHre Kak pe3yabTaT MUKPOIBOTIOIUN
Tema 3.2. OcHoBHOe cofiep)XxaHue 2 OK 2
MakposBosronu | TeopeTuueckoe o0yueHue: 2 OK 4
m. MakposBosntonusi. @opMbl U OCHOBHBIE HamnpasieHUs: Makpo3Bosionuu (A.H. Ceseprjos). [Tytu OK 5
Bo3HUKHOBeHHe | JOCTVKeHUs: Oronoruueckoro nporpecca. CoxpaHeHue 6uopa3Hoobpasust Ha 3eMile. OK 9
U pa3’BUTHE ['MnoTe3sl ¥ TeOpUK BO3HUKHOBEHMUS )KU3HU Ha 3emiie. [1osiB/ieHre MepBbIX KJIeTOK U UX BOJIFOLUS.
>ku3HM Ha 3emuie | [IpokapuoTel U 5yKapuoThl. [IporcxosK/jeHre MHOTOK/IeTOUHBIX OpraHM3MOB. BO3HUKHOBEHHEe OCHOBHBIX
LIAPCTB 3YKapHOT
Tema 3.3. OCHOBHOe cofiep)KaHue 2 OK 2
IIpoucxoxpaenue | TeopeTnueckoe o0yueHue: 2 OK 4
ye/I0BeKa — AHTponoJsiorus — Hayka o uejioBeke. CucTemMaTHUeCKoe 10J10)KeHre yesioBeka. CXOZCTBO U OT/IMUHS OK 5
aHTpOIOreHes yesioBeKa € >KMBOTHbIMU. OCHOBHBIE CTaJiUM aHTPOMOreHe3a. DBOIOLMS COBPEMEHHOI0 YesI0OBeKa. OK 9
UYesioBeueckurie pachl U UX eJMHCTBO. Bpems U nmyTH paccesieHUs: yesioBeKa I10 IJlaHeTe.
[TprcrocobeHHOCTh YesioBeKa K Pa3HbIM YCJIOBUSIM CPe/ibl
Paszpen 4. Dxkosiorusa 18
Tema 4.1. OcHoBHOe cofiep)XxaHue 2 OK1
Jkonoruueckue | Teopernueckoe o0yueHue: 2 OK 2
¢akTopsl u Cpepl 00MTaHUSI OPraHU3MOB: BO/IHAsI, HA3eMHO-BO3/IyIIIHAsI, [TOUBEHHAs!, BHyTpHOpraHu3MeHHas. Ou3nko- OK 7
Cpejbl XXU3HU XUMUYeCcKre 0COOeHHOCTH cpei 00uTaHusi opraHu3MoB. [TprcrocobieHrs OpraHu3MOB K KU3HH B Pa3HbIX OK 5
cpenax. [Tonstue skonoruueckoro dakropa. Knaccudukaims sxkosnorundeckux (akropos. I1paBusio OK9
muHumMyMma FO. JInbrxa. 3akoH ToiepanTHocTH B. Illendopaa
Tema 4.2. OCHOBHOe coiep)KaHue 4 OK1
IMonynsauus, Teopernueckoe o0yueHHe: 2 OK 2
C0001ecTBa, OKoJioThUecKasi XapakTepruCTHKa BU/a U MOM/SIUK. JKOJIoThYecKasi HUIlIa BUa. DKOJIoruueckKre OK 7
KOCHUCTEMBI XapaKTepUCTUKH romysisiyu. Coo0IriecTBa ¥ 5KOCUCTeMbl. Bro1ieHo3 U ero cTpykTypa. CBs3U MeXy OK 5
opraHusMamu B 6uorjeHo3e. CTPYKTYpHbIe KOMIIOHEHTbI 3KOCUCTEMBI: TIPO/IYIIEHThbI, KOHCYMEHTHI, OK 9
peyLeHTbl. KpyroBopoT BelllecTB U MOTOK SHEPTMU B 3KocucTeme. Tpoduueckre ypoBHU
MpakTuyeckue 3aHATUA: 2

Tpoduueckue njenu U cet. OCHOBHBIE TTOKa3aTeId SKOCUCTeMbl. Buomacca u npoyKiusi. IKOJIoruueckye




MUpPaMU/IbI uKces1, GHoOMacchl ¥ SHeprud. [1paBUIIO MMPaMUZIbl SHEPTHH.
PerieHrie pakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUM T10 NepeHoCy BelllecTBa U SHepPryuy B
9KOCHCTEMAX C COCTaB/IeHUe TPOMHUUECKUX LIeTel ¥ TMpaMu/i OMoMacChl U SHEPTUH

Tema 4.3. OcHoBHOe cofep)XxaHue 2 OK 1
Buocdepa - Teopernueckoe o0ydeHue: 2 OK 2
r/100a1bHas Buocdepa — xuBast o6om0uka 3emsn. Pa3BuTre npesicTaBnenuii o 6uocdepe B Tpygax B.M. BepHagckoro. OK 7
skosiornueckass | Obnact 6uocdeps! 1 ee kKomrioHeHTHI. JK1Boe BelecTBO Orocdepsl U ero QyHKLUH. OK 5
cucremMa 3aKOHOMEPHOCTH CyliecTBoBaHUsI 6rocdepsl. OcobeHHOCTH GroCheps! Kak ri1006ambHON SKOCHCTEMBI. OK 9

NuHnamuyeckoe paBHOBecHe B 6rocgepe. KpyroBopoTsl BelliecTB ¥ OMOre0XUMUUYeCKre [UKJIbI.

I"y1o6anbHBIE 9KOJIOTHYeCcKHe Mpob/ieMbl COBPEMEHHOCTH
Tema 4.4. OCHOBHOe cofiep)KaHue 4 OK1
Bausinue Teopernueckoe o0yueHuHe: 2 OK 2
AHTPOIOreHHbIX | AHTPOIOreHHbIe BO3/lelicTBUsA Ha Orocdepy. 3arpsisHeHHs KaK BU/| aHTPOIIOTeHHOT0 BO3/IeCTBHSL. OK 4
¢dakTopoB Ha AHTpOMoreHHble BO3/ieliCcTBUS Ha aTMocdepy. Bo3aelicTBus Ha rugpocdepy. BosgeiictBus Ha nutocdepy. OK 7
ouochepy AHnTpOMoreHHbie Bo3/iefCcTBUs Ha OMoTHYecKue coobiriecTBa. YT1y0bIeHHO W3yUatoTCsi OTXO/Ibl, CBsI3aHHbIe OK 5

C onpe/iefIeHHOW Mpodeccreli/crieliaJbHOCThIO OK 9

IIpakTHUeckHe 3aHATHA: 2

[TpakTrueckoe 3aHaTHE «OTX0/bl TIPOU3BO/ICTBA»

*B Tom uncie npogecCHOHAIbHO-OPHEHTHPOBAHHOE CO/lep)KaHKe MPAaKTHUeCKOoro 3aHATHSA 2

[TpakTuueckoe 3aHsiTHe «OTX0/bI TPOM3BO/ACTBa». Ha ocHOBe (efiepasibHOTO KIacCU(PUKAIIMOHHOTO

Karajiora OTXOZ0B OTIpe/ieJisITh KIacC OMacHOCTU OTXO/I0B; arperaTHoe COCTOsiHUe U pu3nuecKyro popmy

0TXO0/I0B, 00pa3ymoIMXCs Ha paboyeM MecCTe / Ha ITamnax MPOM3BO/CTBA, CBs3aHHbIE C OTpe/ieIeHHOM

nipoeccueit/creliiaTbHOCTBIO
Tema 4.5. OcHoBHOe cofiep)XxaHue 4 OK 2
Bausinue TeopeTuueckoe o0yueHue: 2 OK 4
COIHA/IbHO- 30pOBbe U ero cocTab/isgtoLre. PaKTOpbl, ITOJI0KUTEBHO U OTPULIATE/IBHO B/IMSIOLIME HA OPraHu3M 2 OK 7
3KOJIOrHUeckux | uesioBeka. [IpobsieMa TeXHOTeHHBIX BO3/IeMCTBHI Ha 3/I0POBbe uesioBeKa (371eKTpOMarHuTHbIE TI0JIs, OK 5
dakTopor Ha ObITOBast XUMMSI, M30BITOYHBIE IIyMbI, DALV U T.I1.). AZIanTalys OpraHu3Ma yesioBeka K hakropam OK 9
350pOBbe OKpy>Katolteii cpezibl. [IpuHLIMITEL (hOpMUPOBaHUs 3/J0pOBbecOeperatoliiero rnopegeHus. Ousnueckas
Ye/I0BeKa aKTHMBHOCTb U 3/10pOBbe. BUOXMMUYeCcKre acrieKThbl palMOHAIbHOIO MUTaHUs

JlaGopaTopHbIe 3aHATHS: 2

JIabopatopHasi paboTa Ha BbIOOD:

1. JlabopartopHasi paboTa «YMCTBeHHast paboTOCITOCOOHOCTE»
Os/ajieHe MeTOJJaMH OTIpe/ie/IeHus TT0Ka3aTesiell yMCTBeHHOW paboToCIiocOOHOCTH, 00bsCHEHe
TI0JTYYEHHBIX Pe3yJ/IbTaTOB U (hOpPMy/IMpOBaHHe BbIBO/IOB (ITMCbMEHHO) C UCM0/Ib30BaHUEM HayUYHbBIX




TIOHATUN, TEOPUM U 3aKOHOB
2. JlabopatopHas paboTa «BnusiHre abrnoThueckux (hakTOpoB Ha uesioBeka (HHU3KHe U BBICOKHe
TeMIepaTyphbl)»
V3yyeHre MexaHW3MOB a/janTaliid OpraH1u3Ma 4ejioBeKa K HU3KUM U BBICOKMM TeMIlepaTypam U
00BbsICHEHHe TI0/TyYeHHBIX Pe3y/IbTaToB U OPMY/IMPOBaHKe BBIBOJOB (MIMCHbMEHHO) C MCIO/Ib30BaHUEM
HaYUHbIX MIOHATHUMN, TEOPUM U 3aKOHOB

*B ToM unc/ie NpodecCHOHATLHO-OPHEHTHPOBAHHOE Coiep)KaHHe JIab0paTOPHOro 3aHATHS 2

B KauecTBe TPUITEPOB CHIKAIOIIUX PAaOOTOCIIOCOOHOCTE UCTIOb30BaTh YCIOBHSI OCYIL[EeCTBIEHUS

nipodecCOHaIbHOM /leATe/IbHOCTH: 1LIyM, TeMIIepaTypa, (pusnueckasi HarpysKa u T.J.
KonTposibHas 2

TeopeTrrueckue acreKkTbl 3KOJIOTUU
pabora
IIpodeccuoHaIbHO-0PHEHTHPOBAHHOE COflep)KaHMe (cofep)kKaHNe NPUK/IaAHOT0 MOAYJISI)
Pa3pen 5. buosiorusa B XKM3HU 8 OK1
Tema 5.1. OCHOBHOe cofiep)KaHue 4 OK 2
Buorexnonorun | Teopernueckoe cojepxaHue: 2 OK 4
B JKU3HU broTexHOIOTHS KaK HayKa U MPou3BozACTBO. OCHOBHbIE HalpaB/IeHHs] COBPEMEHHOU OMOTeXHOIOTUH. 2 OK 5
Ka)X/[0ro Merto/pl 6uoTexHOoOrUU. OOBeKThl OMOTEXHOIOTUU. ITHKA OMOTEXHO/TOTHUeCKHUX U TeHeTUUeCKUX OK 9

3KcriepuMeHTOB. [IpaBusia rmourcka U aHanu3a 6M03K0IOrHUYeCcKor UH(MOpPMAIK U3 Pa3/TUUHBIX UICTOUHUKOB MK 1.2

(HayuHasi ¥ yueOHO-HayuHasl IUTepaTypa, CPeACTBa MaCCOBON MH(MOPMALUH, CeTh VIHTEPHET U ApyTHe).

OJIEKTPUYECTBO B PA3/IMUHBIX K/acCaX JKUBbIX OPraHU3MOB.

ITpakTHUecKue 3aHATHSA: 2

Keticel Ha aHa/M3 WHGOPMALIMK 0 HAYYHBIX AOCTKEHUSIX B 00/1aCTH TeHeTUUeCKUX TeXHOJIOTUH, 2

K/IETOUHOM WH)KeHEepHH, TIUIIEeBbIX OMOTeXHOJIOTWA. 3aluTa Kekica: rpe/iCTaB/ieHre pe3y/bTaToOB pelleHus

KeMcoB (BBICTYIIJIEHHE C Mpe3eHTal1ei)

*B Tom uncie npogecCHOHATbHO-O0PHEHTHPOBAHHOE CO/lep)KaHKe MPAaKTUUeCKOro 3aHATHA 2

Tema 5.1 ob6si3aTenbHa Jyist U3yUeHUs CTYJeHTaMH BCeX MpodeCCuii/crielaTbHOCTeH
Tema 5.2.1. BUOTeXH0/10ruM B NPOMBILIIEHHOCTH 4 OK1
Tema 5.2.1. OCHOBHOe co/iep)KaHue 4 OK?2
buorexnonorun | ITpakTuueckKue 3aHATHS: 4 OK 4
B Pa3BuTHe MPOMBIIITIEHHON OMOTEXHOJIOTHIA 1 ee TIPUMeHeHHe B )KU3HHU UesioBeKa, MOVCK U aHa/TU3 2 OK 5
NPOMBILIEHHOC | yH(OopMaLyy U3 Pa3/TMUHbIX UICTOYHUKOB (Hay4Has ¥ yueOHO-HayuHas IMTepaTypa, CpeiCTBa MaCCOBOM OK 9
™ nHbopMalyu, cetb VIHTepHeT U IpyTHe) [IK 1.2

Ketichl Ha aHa/IM3 WHGOPMALIMK O Pa3BUTHH MPOMBIIIZIEHHOW OMOTeXHOIOTHH (TI0 TPyTITam)

2

3awura Keiica: IlpescraByieHre pe3ybTaTOB pelleHusl KeMCOB (BBICTYIIJIEHUE C Mpe3eHTaluel)

Tema 5.2.2. Conia/IbHO-3THUYECKHE aCMeKThl 0MOTeXHO/I0r i




Tema 5.2.2. OCHOBHOe coiep)KaHue 4 OK1
CornuanbHo- ITpakTHUecKye 3aHATHA: 4 OK 2
ITHYEeCKHe OTUuecKue acrieKThbl pPa3BUTHSI OMOTeXHOIOTHI U TIPUMeHeHHe X B )KU3HU YeloBeKa, TIOMCK U aHaJIn3 2 OK 4
ACTIEeKThI vHbOpMaLMK U3 pPa3/IMUHbIX UCTOYHUKOB (HayuHasi M yueOHO-HayuHasi IuTepaTypa, CpecTBa MacCCOBOM OK 5
OuoTexHoIOrHid yuH(popMaLy, cetb VIHTepHeT U ipyrue) OK9
Kelicel Ha aHamM3 MHGOPMAaIMK 00 3THYECKMX acTieKTaX Pa3BUTHSI OMOTeXHOIOTUM (T10 Tpymam) IK 1.2
3aiura Keiica: IlpesictaB/ieHre pe3y/ibTaTOB pellleHuUsl KeMCOB (BBICTYIIJIEHUE C Mpe3eHTalue) 2
Tema 5.2.3. BUOTeXH0/I0IMM U TEXHUYECKUe CUCTeMbI 4
Tema 5.2.3. OCHOBHOe cofiep)KaHue 4 OK1
buorexnonorun | ITpakTuueckKue 3aHATHS: 4 OK 2
U TEXHUYECKHe | Pa3BuTue OMOTeXHOOTUM C MPUMeHeHeM TeXHUUeCKUX crucTeM (brouHxeHepust, 6MOMH(OpMaTHKa, 2 OK 4
CHUCTEeMbI OVOHMKA) ¥ UX NIPUMEHEeHNe B )KU3HU YesIoBeKa, TIOMCK U aHa/iu3 MHPOPMAIUK 13 Pa3/TUuHbIX UCTOUHUKOB OK 5
(HayuHasi ¥ yueObHO-HayuHast TUTepaTypa, Cpe/iCTBa MacCoBOM UH(pOpMaluy, ceTb IHTepHeT U JipyTHe) OK9
Keticbl Ha aHa/mM3 MHGOPMALIUK O Pa3BUTHH OMOTEXHOJIOTUM C TIPUMEeHeHHeM TeXHUUYeCKUX CUCTeM (110 K 1.2
rpynnam)
broTexHo/10rMy B MIMHKAX 3JIeKTpoIiepesiay.
3aiura Keiica: IlpesictaB/ieHre pe3ybTaTOB pellleHusl KeMcoB (BBICTYIIJIEHHE C Mpe3eHTaluei) 2
ITpomexxyTouHa 2
A1 aTTecTanus JuddepeHLIMpOBaHHBIN 3a4eT
10 IpegMeTy
Bcero: 72




3. YCJ/IOBUSA PEAJINBAIINN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJ/IBHOI'O ITPEAJMETA

3.1. Jinsi peasiu3aliii MPorpaMmbl MpeAMeTa A0/DKHbI ObITH MPeAyCMOTPeHbI
C/Iefyroiye crenda/jbHble OMel|eHHs:

KabunHer «buosiorun», OCHaIlleHHbI 000py/oBaHWeM: MeOesb, JOCKa, MeJ,
HarJIsiAHble  ocoOus  (KOMITIEKTBI yueOHBIX TaOJMI], IJIaKaTOB), TEXHUUYECKUMH
cpeficTBaMM  00yuyeHMs:: KOMITbIOTED C YCTPOWCTBaMU BOCTIPOM3BeleHUsS 3BYKa,
TIPUHTEP, MYJIbTUMeINA-TIPOEKTOP C 9KpaHOM, YKa3Ka-TIpe3eHTep ZJisl ITpe3eHTallui.

JlabopaTopusi, oOcHallleHHass o0OopyJoBaHWeM [l TIPOBe/IEHUs]  3aHSATUMA:
MUKPOCKOITbI, CeKYHJJOMep, TOHOMeTp, jlabopaTopHasi mocyAa (ITpoOUpKH, MOACTaBKU
J7isi IpOOMPOK, MUHLIETHI, MeCOK, CTYIMKU C TeCTUKaMHU, Tpe/]MeTHbie W TOKPOBHBIE
CTeK/a, CTeK/ssHHble TajlouKy, TperapoBa/ibHbie WIVIbI, (UIbTPOBaNbHas Oymara
(candeTku), cTakaHbl) TUTIEPTOHUUECKUN PacTBOP XJIOpUja HaTpusi, 3%-HbIi pacTBOP
MepoKCHJa BOJAOPOZA, pacTBOpP Moja B MOJUCTOM Ka/lik, TJMIEpUH, KIyOHU
KapTodeJsisi, JIMCT 3/I0/led KaHA[CKOW, TIIof psOWHBI OOLIKHOBEHHOW (PSOWHBI WM
TOMarta), JIyK penyartbii, pa3BeZjleHHbIe B BOJIE [IPOXOKHU);

3.2. lu¢opmariuoHHOe o0ecriedeHne peaTu3aniy MPOrpaMmMbl

Ons  peanu3aiy TporpamMmbl  OuOMMOTeuHbIN  (OHJ 0Opa3oBaTe/bHON
OpraHu3aliid J0/DKeH WMeTh TeuaTHble W/WIW 3/1eKTPOHHble oOpa3oBaTresibHble U
VH(OpMAalMOHHbIE  pecypChbl,  pDEKOMEH/JIOBaHHble /ISl  HWCIIO/Jb30BaHUS B
obpa3oBaTe/IbHOM TpoLiecce, He CTapllle ST JieT C MOMeHTa U3/jaHusl.

PekoMmeH/lyeMble TeyaTHble W3/aHUsI IO peanv3aluu o01eobpa3oBaTenbHOM
JUCLMIUIMHBI TIpe/iCTaB/leHbl B MeTOJWYECKHMX PpeKOMEeHZALMAX II0 OpraHu3alyu
o0OyueHwusl.

OcHOBHas /iuTepaTypa:

Buosorus: 10 kacc: 6a30Bbiii ypoBeHb : yueOHUK / B. B. Tlaceunuk, A. A.
Kamenckuii, A. M. Py6r1ioB [u gp.] ; mox pemakiueii B. B. TTaceunuka. — 5-e usfg. —
Mocksa : ITpocseiienue, 2023. — 224 c. — ISBN 978-5-09-103624-4. — Tekcr :
3JIEKTPOHHbIN // DIeKTPOHHBIHN pecypc 1 poBoii odpa3oBarenbHOM cpebl CITO
PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132463 — Pexxum
J0CTyTa: [/l aBTOPU3KUP. T10J/Ib30BaTesiei

Buosorus: 11 kiacc: 6a30Bbiii ypoBeHb : yueOHUK / B. B. Tlaceunuk, A. A.
Kamenckuii, A. M. Py6r1ioB [u gp.] ; mox pemakiueii B. B. TTaceunuka. — 6-e u3fg. —
Mocksga : ITpocseiienue, 2024. — 272 c. — ISBN 978-5-09-112165-0. — Tekcr :
3JIEKTPOHHBIH // DJIeKTPOHHBIN pecypc 1udpoBoii obpa3oBaresbHOM cpebl CITO


https://profspo.ru/books/132463

PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/ — Pexxum goctyta:
st aropusup. [lonb3oBaTeneit

HomnomHUTebHAs TUTEpaTypa:

Bepxorenijesa, FO. I1. buosorus : yuebHoe moco6ue ayis CITO / FO. 1.
BepxomieniieBa. — Caparos : ITpodobpasosanue, 2020. — 146 c. — ISBN 978-5-
4488-0651-3. — TeKCT : 371eKTPOHHBIM // DJIeKTPOHHBIN pecypc LU(PpoBOM
obpa3oBarensHOM cpefbl CITO PROFob6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/91854— Pexxum pocTtymna: A aBTopusup. [lomb3oBaresneit

Yuebnuk dokcdopaa https:/foxford.ru/wiki/biologiva



https://foxford.ru/wiki/biologiya
https://profspo.ru/books/91854
https://profspo.ru/books/

4. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHUSA
OBIHIEOBPA3OBATEJ/IBHOI'O ITPEJMETA

KoHTponb n oueHKa pe3ynbTaToB OCBOEHuUA
obweobpasoBaTenbHOro npepgMeTa packpbiBalOTCA  yepes
npeaMeTHble pe3ynbTaTbl, HanpaBJieHHble Ha (opMUpoBaHue
obwux u npodeccMoHaNbHbIX KOMMNETEHUMW NOo pa3gesiam MU
TeMaM copep>XaHua yuyebHoro matepumana.

Oo6man Paszpen/Tema THI 0O1]eHOYHBIX MepONIPUATHHI
KOMIIeTeHIUA

Pazpgen 1. Knerka — KonTponbHast paboTa
CTPYKTYPHO- «MonekynsipHbll yPOBEHb
(byHKIHOHAIBbHAA eAMHULA OpraHu3aLuu KUBOT0»
JKMBOT0Q

OK 02 buonorus kak Hayka. O61as 3arosiHeHHe TaOIUITbI C OTTUCAHUEM
XapaKTepUCTUKA YKU3HU MeTO/I0B MUKPOCKOITMPOBaHHUS C UX

JIOCTOMHCTBAaMU Y HeJ0CTaTKaMH.
3arnosiHeHre Tabuibl «BKiaj, yueHbIX
B pa3BUTHE OHOJIOTHM»

3arosiHeHre CpaBHUTETbHOM Tab/TULIbI
CXO/ICTBA Y Pa3/IM4UM >KUBOTO U He

JKUBOTO
OK 01 CrpykrypHO-dyHKIMOHanbHasi |OLieHrMBaeMasi AMCKYCCHsI 10 BOTIpocaM
OK 02 OpraHu3aLst KJIeTOK TIeKLMN
OK 04 Pa3paboTka MeHTa/IbHOM KapThl 110

K/lacCuUKaLMU KJIeTOK U UX CTPOEHHIO
Ha MPOo- U 3yKapUOTUUeCKUX U 110
1lapCTBaM B MMHM Tpymnnax
BrbimonHeHue U 3amiyTa 1abopaTopHbBIX
pabor:

«CTpoeHue KneTKU (pacTeHus,
JKUBOTHbIE, TPUOBI) U KJIETOUHBIE
BKJ/IIOUeHUs1 (Kpaxmas, KapOTUHOU/IBI,
XJIOPOT/IaCThI, XPOMOIL/IACThI)»
ITpakTryeckoe 3ansiTHe. [IpeacraBieHre
YCTHBIX COOOIIIeHHH C TIpe3eHTal1el,
MO/IFOTOBJIEHHBIX T10 TIePeYHI0
HWCTOYHUKOB, PeKOMEH/J0BaHHbBIX

TrperiofiaBaTesieM
OK 01 CTpyKTypHO-(QyHKL[MOHaNbHbIe | DpPOHTa/IBHBIN OMPOC
OK 02 (aKkTOPHI HAC/IeCTBEHHOCTH Pa3paboTKa rioccapusi

Peluienue 3az1au Ha oripefiesieHve
T10C/1el0BaTe/IbHOCTU HYK/IeOTHU/ 0B,
aMHHOKHWCJIOT B HOPME U B C/yuyae
V3MeHeHUs I10C/1e[j0BaTe/IbHOCTH
Hykeotuzgos JHK




OK 02

OO6meH BelLeCTB U
TipeBpallleHre SHePIUU B KJIeTKe

@®poHTaIBbHBIA 0MPOC

3arnonHeHe CpaBHUTETHHOM TabIUL{bI
XapaKTepUCTUK TUTIOB 0OMeHa
BellleCTB

OK 02
OK 04

JKW3HEHHBIN UK/ KJIeTKHU.
Muro3. Metio3

O6cy>keHre o BOIIPOCaM JIEKIUH
Pa3paboTka eHTbl BpeMeH!
JKM3HEHHOTO LIMK/Ia

Paszpgen 2. CtpoeHue u
(¢yHKIUM opranu3Ma

KonTtponbHas pabora “CTpoeHue U
GbyHKIUM opraHusmMa”

OK 02
OK 04

CrpoeHue opraHusMa

OreHvBaemas JUCKyCCUS

Pa3paboTka MeHTa/IbHOM KapThbl
TKaHel, OpraHoB U CCTeM OpraHOB
OpraHy3MoB (pacTeHUs], )KUBOTHbIE,
YyeJsIoBeK) C KpaTKOM XapaKTepUCTHUKON
ux QyHKUUN

OK 02

DOopMBbI pa3MHOKEHUS
OpraHu3MOB

@pOoHTaNBHBIA OMPOC

3aroiHeHye TabJULIBI ¢ KpaTKOH
XapaKTepUCTUKOU U IpUMepamMu popm
Pa3MHOKEeHHUs] OpPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUH,
JKUBOTHBIX U Ue/IoBeKa

Pa3paboTka 1eHTbl BpeMeHH C
XapaKTepUCTUKOM 3TarioB OHTOreHe3a
OT/le/TbHOM TPYNION )KUBOTHBIX U
yesioBeKa 10 MUKPOTPYIIamM
Tect/ompoc

CocraBieHye KU3HeHHbIX LUK/I0B
pacTeHMi 1o oTAelaM (MOXOBU/IHbIE,
XBOILIeBU/IHbIE, TIATIOPOTHUKOBU/HbIE,
rosioceMeHHbIe, TOKPBITOCEMeHHbIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacC/1e JOBAHHA

PaspaboTka ryioccapust
@®poHTaIBbHBIA 0MPOC

Tect o Bompocam JieKLUu
Pewenue 3azjau Ha onpefiesieHye
BEPOSITHOCTU BO3HUKHOBEHUS
HacJ/1e[|CTBEHHbIX NPHM3HAKOB MPU
MOHO-, [I1-, TOJIMTUOPUAHOM U
aHa/IM3UPYIOILeM CKpeLIUBaHUH,
COCTaBJ/IeHUe FeHOTUITNYEeCKHUX CXeM
CKpellVBaHus

OK 01
OK 02

CleryieHHOe Hac/eJOBaHHe
TPU3HAKOB

Tect

Pa3paboTka rioccapus

PelieHue 3a/jau Ha oripe/ie/ieHHe
BEpPOSATHOCTH BO3HUKHOBEHHUSI
Hac/1e/ICTBeHHBIX [TPU3HAKOB MTPU
CLIETIJIEHHOM HAaC/1e/I0BaHUH,
COCTaBJ/IeHHE TeHOTUITMUECKUX CXEM
CKpelL1BaHuUs




OK 01

Tecr.

OK 02 Pelienue 3azau Ha orpefiesieHve TUNa
OK 04 3aKOHOMEPHOCTH MyTaluy 11py fiepejiaqe
U3MEeHUUBOCTU HacC/1eCTBEHHBIX IIPH3HAKOB,
CoCTaB/ieHUe FeHOTUITMYEeCKUX CXeM
CKpeL1BaHus
Paspen 3. Teopus
3BOJIlOLUNMU
KoHTponbHas paboTa
“TeopeTnyeckme acneKkThl
3BOJIIOLNN XXN3HN Ha 3emne”
OK 02 WcTopus 3BOMIOLIMOHHOTO @DpOoHTaNBHBIA OMPOC
OK 04 yueHusi. MUKpPO3BOJIIOL|HsT Pa3paboTKa rjioccapusi TEpMHUHOB
Pa3paboTka /1eHThl BpeMeHH Pa3BUTHs
5BOJIIOLIMOHHOI'O yUeHUst
OK 02 Makpo3BoJitoLys. OueHuBaemasi JUCKYCCHS:
OK 04 Bo3HUKHOBEHHE 1 pa3BUTHE VICII0/Ib30BaHKe apryMeHTOB,
JKU3HU Ha 3emjie 010/IOrHUeCcKOoM TEPMHHOJIOTHUH U
CUMBOJIMKHU 1 [J0OKa3aTe/lbCTBa
POZCTBa OPraHU3MOB pa3HbIX
CUCTeMaTUYeCKUX Fpymn
Pa3paboTka eHTbl BpeMeH!
BO3HMKHOBEHUS Y Pa3BUTUS XM3HU Ha
3emiie
OK 02 [IpoucxoxzgeHue yesoBeka — @DpOoHTaNBHBIA OMPOC
OK 04 aHTPOIIOTeHe3 Pa3paboTka JIeHThl BpeMeHH
MIPOMCXOJK/eHUs uesioBeKa
Paspgen 4. Jkonorus
OK 01 OKosioruueckre (pakTopsl U TecT 1o 3K0/I0rMUecKuM (pakTopaM 1
OK 02 Cpe/ibl )KU3HU cpe/iaM >KHM3HU OpPraHUu3MOB
OK 07
OK 01 [Monynsius, coobiijecTsa, CocraB/ieHye cxeM KpyroBopora
OK 02 9KOCUCTEMBI BellleCTB, UCII0/Ib3Yysl MaTepraJibl
OK 07 NeKLH
Perienune nipaktuko-
OpPUEHTUPOBAHHBIX paCYeTHBIX
3a/laHWl TI0 TIepeHoCy BelllecTBa U
SHEepruy B 3KOCUCTeMax C COCTaBJIeHHe
TpoUUeCcKuX 1ierei U MupaMu/|
O01oMacChl U SHEPTUH
OK 01 buocdepa - rnobanpHast OueHuBaemasi JYCKYCCHS
OK 02 5KO0JIOrMYecKast CucreMa Tect
OK 07
OK 01 BnusHue aHTpOIoreHHbIX Tect
OK 02 (akTopoB Ha 6rocthepy [MpakTuueckasi pabora “OTX0/bl
OK 04

IIPOU3BO/CTBA”




OK 07

OK 02 Bnusnue corpanbHO- OueHunBaemasi JUCKYCCUS

OK 04 9KOJIOTMUECKUX (haKTOPOB Ha BeirosiHeHre 1abopaToOpHOM paboTEI

OK 07 3/10pOBbe YesioBeKa Ha BbIOOP:
"YMcTBeHHasi paboTOCIOCOOHOCTh",
"Biusinue abroTrueckux ¢hakTopoB Ha
yesioBeKa (HU3KUE U BbICOKHE
TemMIiepaTyphbl)"

Paspgen 5. buosiorus B )xu3HM | 3allura Keiica: Ipe/iCTaB/IeHHe

pe3y/bTaTOB pelleHus: KecoB
(BBICTYTI/IEHUE C TIpe3eHTaLei)

OK 01 BuoTexHo/i0rum B )XUsHu BeinonHeHue kelica Ha aHau3

OK 02 KaXKJI0r0 rvH(OpMalMK 0 HayYHBIX

OK 04 JIOCTIDKEHUSIX B 00/1aCTH
FeHeTUYeCKUX TeXHOJOTUH, K/IeTOUHOM
WMH)KeHePUH, MUILLEBbIX
O6uroTexHoIOTHH (T10 TPYyTITIaM),
Tpe/iCTaB/IeHNe pe3yJ/IbTaTOB pelleHus
KeliCcoB

OK 01 [IpombinieHHas BeinonHeHue kelica Ha aHanu3

OK 02 OroTexHOMOrUs VMH(pOpMaLy 0 pPa3BUTHUH

OK 04 NPOMBILLIEHHOM GUOTeXHO/IOrHiA (110
rpyIinam), npe/icTaBjieHre
pe3y/IbTaTOB pellleHus KeliCoB

OK 01 ColmanbHO-3TUYeCKUe acrieKThbl | BbIMo/iHeHWe Kelica Ha aHa/Ini3

OK 02 BrioTexHo0rMi yH(popMaLy 06 ITUYeCKUX acreKTax

OK 04 pa3sBUTHS GUOTEXHOJIOrHH (I10
rpynnam), npejcTaBjieHue
pe3y/IbTaTOB pellleHus KeliCoB

OK 01 BuorexHosnornn u Texuuueckve | BbirosHeHWe Kelica Ha aHaIu3

OK 02 CUCTEMBI vH(bOpMaLMY 0 pa3BUTHS

OK 04 OMOTEXHOJIOTMH C MPUMEHEHHeM

TeXHUYeCKHUX CUCTeM (110 rpyIiram),
TIpe/iCTaB/ieHre Pe3y/IbTaTOB PelleHus
KelCcoB
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