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1. OBILIAA XAPAKTEPUCTHUKA PABOYEM IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JNUCIHUIIJIMHBI

1.1. MecTo AUCUMIIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOH NPOrpaMMbl

OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnsercs 00A3aTeIbHOM YaCTbIO
00111e00pa30BaTENIbLHOTO IUKJIa 00pa3oBaTeNbHON mporpammbl B cootBercTBUU ¢ OI'OC CIIO
no crenransHoctu 21.02.19 3emieyctpoiicTBO

1.2. lleau 1 nJIaHupyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI
1.2.1 Heau aucuunJInHbI
Hean: dopMupoBanue y oOydaromuxcsi IpeaCTaBIeHUs O CTPYKTYpHO-(PYHKIIMOHATBHON

OpraHu3alliy JKUBBIX CHCTEM DPa3HOTO paHTa KaK OCHOBBI MPUHSATHS PEIICHUH B OTHOUICHUU
00BEKTOB KMBOH NMPHUPOJIBI U B POU3BOACTBEHHBIX CUTYAIHIX.
3amaun:

— chopMUpOBaTh TOHUMAHUE CTPOEHUS, MHOT000pa3wsi W OCOOEHHOCTEH
JKUBBIX CHCTEM Pa3HOTO YpPOBHS OpraHHU3alluH, 3aKOHOMEPHOCTEH MPOTEKaHHsI OMOIOTHYECKUX
MIPOLIECCOB U SIBJICHUN B OKPYXKAIOIIEeH cpesie, eT0CTHON HaydHO! KapTHHBI MUpPa, B3aUMOCBS3H
Y B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHUS ONPENENSITh >KUBbIE OOBEKTHl B MPHPOJAE; MPOBOAUTH
HaOJIOICHUST 32 YKOCHUCTEMaMH JJIsi BBISIBICHUSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX M3MEHEHHH,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH,

— chopmMHpOBaThH HaBBIKH MIPOBEACHUS POCTEHIINX OMOJIOTUYECKUX
OKCIEPUMEHTAIBHBIX HCCICIOBAHUN C coOMIoeHueM TMpaBui 0Oe30macHOro oOpamieHus ¢
00BeKTaMu U 000pyIOBaHHEM;

— pa3BUTh yMEHHUs HCIOJIb30BaTh HMH(OpPMAIMIO OUOIOTMYECKOTO XapakTepa H3
Pa3IMYHbIX UCTOYHUKOB;

— chopMUpOBaTh YMEHUSI MPOTHO3HPOBATH MOCIEACTBUS CBOEH NEATENBHOCTH IO
OTHOILEHHIO K OKpYXarolllel cpeae, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTH U COOJIOAATH
Mepbl NPOPUITAKTHKY 3a00I€BaHUI.

— chopMHpOBaTh MOHUMAHUE 3HAYUMOCTH JIOCTHKCHUN OHMOJIOTHYECKOH HAyKH
TEXHOJIOTUH B MPAKTHUECKOW NIEATEILHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.

1.2.2. llnannpyemble pe3yJbTaThl 0CBOCHHs 00111e00pPa30BaTeIbHOM IHCIUIIMHBI B
coorBercTBUHU ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHne JUCHUIUIMHA uMeeT npu ¢opmupoBanuu u pazsutuun OK 01, OK 02,
OK 04, OK 07, TIK 4.4



Tabmuna 1 — [Inaaupyemble pe3yiabTaThl OCBOSHUS 00IIe00pa30BaTEIbHON JUCIIUTIITMHBI

HaumenoBanue u xox
KOMIIeTeHIIUH

[InanupyeMble pe3yJbTaThl

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Bribupats
CHOCOOBI pelIeHus 3aaa4
npohecCHOHABLHOM
JeSITeIIbHOCTH
IPUMEHUTEIBHO K
pa3IM4YHBIM KOHTEKCTaM

B yacTu TPpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAHUE ILIEHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTUBHOM JIESATEIBHOCTH TEXHOJIOTUYECKON U
COLIMATILHOM HAMPABICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
IUTAHUPOBATh M CAMOCTOSTEIBHO  BBINOJHATH  TaKYIO
NESITEIbHOCTD;

- HMHTEpeC K pamuHbiM chepam mpodecCHoHaATHHON
NESITEIbHOCTH,

OBnajicHUe YHUBEPCATHHBIMHA YICOHBIMH TTO3HABATEILHBIMH
NENCTBUSIMU:

a) 0a30Bble JIOTHYECKHeE /IeliCTBUSA:

- CaMOCTOSITENbHO (HOPMYNIHUPOBATh U AKTYyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBaHUS
JUTISl CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHMS;

- ONpEeNeNsITh IeNu ACeSITeNbHOCTH, 33aJaBaTh MapaMmeTpbl U
KPUTEPHUU UX JTIOCTHIKCHUS;

- BBISIBIATH 3aKOHOMEPHOCTH W TIPOTHBOpPEYUS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JESTENBHOCTb, OIIEHUBATh
COOTBETCTBUE pE3YJIBTATOB IICNISIM, OIICGHUBAaTh PUCKH
MOCTIEACTBHUM IEATENBHOCTH;

- pa3BHBaTh KpPEAaTUBHOE MBINUICHUE TIPH PEHICHUH
YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIe HcCCIe0BATEIbCKHE eCTBUS:

- BIaJeTh HaBbIKAMU Y4e€OHO-HCCIIEOBATENbCKOW U
MPOSKTHON  JICATEIHLHOCTH,  HAaBBIKAMH  pa3peIICHUS
npobiewm;

- BBIBIITH  NPUYMHHO-CICACTBCHHBIE  CBS3U W

c(OpPMHUPOBAHHOCTh 3HAHMA O MECT€ W pPOJH OHOJOTHH B
CHUCTEME HAY4YHOro 3HaHHs; (DYHKIMOHAIBHOM TPaMOTHOCTU
YeJIOBEeKa /ISl PEIICHUS )KU3HEHHBIX MPOOIeM;
c(OpMUPOBAaHHOCTh ~ yYMEHHUSA  PACKpbIBaTh  COJAEp KaHUE
OCHOBOTIOJIATAIOIINX OUOJIOTHYECKUX TEPMUHOB M TIOHSITHIA:
JKU3Hb, KIIETKA, TKaHb, OpPraH, OPTraHW3M, BHJ, MOITYJISIIHSI,
IKOCHCTEeMa, OuoleHo3, Ouocdepa; wmeTadboausMm (o0OMeH
BCIIICCTB u MIPEeBpAICHHIE SHEPTHH), roMeocTas
(camoperynsuus), OMOCHHTE3 Oeka, CTPYKTypHas
OpTraHM3aIMsl JKUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYIISALINS,
CaMOBOCIIpOU3BeICHUE (PETPOIYKIHUs), HACIEICTBEHHOCTD,
W3MEHUYUBOCTh, OJHEPro3aBUCUMOCTh, pOCT H  Pa3BUTHE,
YpOBHEBasi OpraHU3aIlus;

c(OPMHUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJEpIKAHHC
OCHOBOMOJIATAIONINX OWONIOTUYECKUX TEOpUH U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAI[MOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOJIATAOIIINE
Oouonorudeckue 3akoHbl U 3akoHOMepHocTu (I'. Mennens, T.
Moprana, H.W. Basunosa, 3. ['exkens, ®. Mrwoinepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
MPHOOPETEHUE OIbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TIO3HAHMS, UCTIONh3YyEeMbIX B OMOJIOTHH: HAOIIOICHNUS
W OIHCAHUS IKUBBIX CHCTEM, TIPOIECCOB W  SIBJICHUU;
OpTaHM3aIlMi U TMPOBENCHUS OUOJIOTMUYECKOTO SKCIIEPUMEHTA,
BBIBFDKCHUST THITOTE3, BBIABICHHUS 3aBUCHUMOCTH  MEXKIY
UCCIIETyeMbIMU  BEIMYMHAMHU, OOBSCHEHUS  MOJYUYEHHBIX
pe3ysbTaToB ¥ (YOPMYIUPOBAHHS BBIBOJOB C MCIIOIH30BAaHUEM
HAYYHBIX TIOHATUHN, TEOPUIA U 3aKOHOB;

c(hOPMHUPOBAHHOCTh ~ YMCHHSI  BBUICTSTH  CYIIECTBEHHBIC




AKTyaJIM3UPOBATh 3aJ1a9y, BBIIBUTATh TUIIOTE3Y €€ PEIICHHSI,
HAaXOJWTh  apPryMEHTBl  JUIS  JIOKa3aTeJbCTBA  CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

- aHAJIM3HPOBATh IOJYYCHHBIC B XOJC PpEIICHHS 3ajauu
pe3yNbTaThl, KPUTHYECKHA OIICHUBATh WX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMeTh T[EPCHOCUTh 3HAHUS B TIO3HABATCIBHYID U
MPAKTHYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH;

- yMeTh HMHTETPHUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC WJCH, TpeiaraTh OPUTHHAILHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTh HMX HCIIOIb30BaHUS B I03HABATCILHOU U
COILIMAJILHOM MPAKTUKE

NPU3HAKH  BHPYCOB, KJIETOK TMPOKAPHOT U  IYKAPHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1IeHO30B U SKOCHCTEM; 0COOEHHOCTH MPOIIECCOB 0OMEHa
BEIICCTB W TPEBPAIICHUs SHEPTrUM B KIETKE, (OTOCHHTE3a,
TUTACTHYECKOTO ¥ HYHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MUTO3a, ME#03a, OIJIOJOTBOPEHHMSI, PA3BUTHSI H Pa3MHOXKCHHUS,
WH/IMBUYyAJIbHOTO Pa3BUTHUS OpraHn3Ma (OHTOTeHe3a), 60pbObI
3a CyIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHus,
IPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOWTaHMs, BIMSHUS
KOMIIOHCHTOB 9KOCHCTEM, aHTPOIOTEHHBIX W3MCHCHHI B
HKOCHUCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEUIECTB U
npeBpaileHre YHepruu B ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHUS pPEIIaTh OMOJIOTMYECKUE 3aayH,
COCTABJIATh TCHOTHITMYECKHE CXEMbI CKPEIIUBAHMS JIJISI Pa3HBIX
TUIIOB HACIICZIOBAaHUS TPU3HAKOB Y OPraHU3MOB, COCTAaBIIATH
CXEMbI TIEpEeHOCa BEIIECTB W JHEPrHM B dKOCHUCTeMax (Iiernu
MUTaHMsI, TTMIICBBIC CETH)

OK 02. Hcnonws3zoBaTh
COBPEMEHHBIE  Cpe/CTBa
TIOWCKa, aHan3a "
UHTEPIIpETAlUU
uH(popMauu u
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH TUTst
BBITIOJTHEHUS 3a1a4y
npodecCuOHATbHON
JeSITebHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M OOLIECTBEHHOU
MPAKTHKH, OCHOBAaHHOIO  Ha  JUallore  KYJbTYp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHUIO  CBOEro  Mecra B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILIEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKON KYJIbTYpPbI
KaK Cpe/ICTBa B3aMMOIECHCTBUS MEXAY JIFOJIbMU U MO3HAHUS

MUDPA;
- OCO3HAHME LIEHHOCTU HaYyYHOMW AESITeIbHOCTU, TOTOBHOCTh
OCYIIECTBIIATh ~ IPOEKTHYHD M HCCIIEJOBATEIbCKYIO

JeSTeIbHOCTh MHJIMBUYyalIbHO U B TPYIIIIE;
OBnajieHne YHUBEPCAIbHBIMU y4EOHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHdopManmeii:

- BJIQJIeTh HaBBIKAMHM MOJYy4YeHUs HMHPOpMauu U3
VCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYLIECTBIISATh

cOPMHUPOBAHHOCTh ~ YMEHMM  KpUTHYECKH  OLICHMBATh
UHGOpPMALMI0 OHOJIOTUYECKOr0 COACPKAHUSA, BKIIIOUYAIOIIYIO
NICEB/IOHAYYHBIE 3HAHUS M3 PA3IMYHBIX UCTOYHHMKOB (Cpe/icTBa
MaccoBOM HMH(pOpMAIUK, HAyYHO-MOMYJISIPHBIE MaTepHabl);

MHTEPIPETUPOBATh  3TUYECKHE  aCHEKThl  COBPEMEHHBIX
HCCIICAOBAHUIM B OHOJOTHU, MEIUIMHE, OWOTEXHOJIOTHH;
paccMaTtpuBaTh  TNoOajdbHBIE  DKOJIOTUYECKHE  TPOOIIEMBI
COBPEMEHHOCTH, (OopMUpOBaTH TO OTHOIIEHHWIO K HHUM
COOCTBEHHYIO MO3HIINIO;

chOpMUPOBAHHOCTh ~ yMEHUH  cO3/1aBaTh  COOCTBEHHBIC

IMHUCbMCHHBIC U YCTHELIC COOGIJ_IGHI/IH Ha OCHOBE OMOJIOTHYECKOM
I/IH(l)OpMaHI/H/I nus3 HECKOJBbKHX UCTOYHHUKOB, rpaMOTHO
HCIIOJIb30BaTh NOHSITUMHBIN arrapar OmoIoruu




NOWCK, aHAJIN3, CUCTEMATH3alMI0 U HWHTEPIPETALHUIO
MH(pOpMAINY Pa3IUYHBIX BUAOB U (POPM IIPEACTABICHHUS;

- cO37aBaTh TEKCTHl B pPa3lMYHBIX (opMarax ¢ ydeToMm
Ha3Ha4YeHUs MH(OpMaNUU U IeJeBOIl ayAUTOPHH, BHIOHpast
ONTUMAIIbHYIO (POPMY NIPECTABICHUS U BU3yaTH3aIUH;

- OIIGHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh MH(OpManuy,
€e COOTBETCTBHE TMPABOBHIM M  MOPAJIbHO-3TUYECKHM
HOpMawm;

- HCIONB30BaTh  CpeAcTBA  MHPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B peuIeHu
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AIIMOHHBIX
3a7a4 ¢ cOOMoAeHNEM TPeOOBaHUI SPrOHOMHUKH, TEXHHKH
0€30I1aCHOCTH, TUTUEHBI, PECypcocOepeKeHNs], TIPABOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIOHHOM 0€30I1aCHOCTH;

- BJAAeTh HABBIKAMU  pACHO3HABAaHUS W  3AIIUTHI
uH(popManuu, THPOPMAIIMOHHON 0E30IIaCHOCTH JINYHOCTH

OK 04. DddexrtuBHo
B3aMMOJICHCTBOBATH u
paboTaTh B KOJIJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIMPEICIICHHIO;

-OBJIaJICHHE HaBbIKaMU yueOHO-UCCIIEeI0BATENbCKOMH,
IPOEKTHON U COLIMAIbHOM JesITeIbHOCTH;

OgiiaieHne YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH
NeHCTBUAMM:

0)coBMecCTHAs 1eSITeJIbHOCTD.

- IIOHUMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U
UHAUBUAYaJIbHON paboThI;

-  NpUHMMATh  LEJIM  COBMECTHOW  JIEeSTEIHHOCTH,
OpPraHW30BBIBATH M KOOPIAMHHUPOBATH JICHCTBHUS 10 ee
JOCTIDKEHUIO: COCTaBIATh IUIAH JAEUCTBHUM, pacnpeneisaTh
POJIH C YI€TOM MHEHHH YYaCTHHKOB O0OCYKIAaTh PE3yabTaThI
COBMECTHOM paboTHI;

- KOODAMHUPOBaTh W BBHINONHATH pPAa0OTy B YCIOBHSAX
peabHOro, BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLIECTBJISITh MO3UTHBHOE CTpAaTETHYecKOe MOBEJICHHE B

npuoOpeTeHne OmbITa MPUMEHEHUS OCHOBHBIX METOJOB
HAYYHOTO TIO3HAHMS, UCIIOIb3yEeMbIX B OMOJIOTUU: HAOIIOICHUS
W ONHUCAaHUS KUBBIX CHCTEM, TMPOLECCOB U SIBIICHUM;
OpraHH3aIllii U TMPOBENEHUS OUOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBIDKEHUS TUIIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU  BEJIMYMHAMH, OOBSCHEHUS  MONYyUYEHHBIX
pe3ynbTaToB U (POPMYIHUPOBAHUS BHIBOJIOB C MCIOJIB30BaHUEM
HaYYHBIX [IOHATUN, TEOPUH U 3aKOHOB




pa3IMYHBIX  CUTYyalUsX, MPOSIBIATH
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBiaanenue YHHBEPCAJIbLHbIMHA
JelCTBUSIMU:

Tr)NPUHATHE ceOsl M APYTUX JIdei:

- NPUHMMATh MOTHBBI M apryMEHTHI APYTUX JIOACH Mpu
aHaJIN3€e PE3YNbTATOB JIEATEIbHOCTH;

- IpuU3HaBaTh CBOE MpPaBO M MPaBO JAPYrux JIOJeHl Ha
OIINOKH;

- pa3BUBaTh CHOCOOHOCTh IOHMMAThb MHP C TO3ULUHU
JIPYroro 4ejoBeKa

TBOPYECTBO U

peryJsiTHBHbIMH

OK 07. CogneiictBoBaTh
COXPaHEHHUIO
OKpY>Karoleu cpenpl,
pecypcocOepexeHHIo,

3¢ (EeKTHBHO JCHCTBOBATH
B Ype3BhIYAITHBIX
CUTYaITUSIX

B 00;1acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c¢(hOpMHUPOBAHHOCTH AKOJIOTUYECKOMN KYJIBTYDEIL,
MMOHUMAaHue BIIUSIHUS COIMAJIbHO-3KOHOMHYECKHUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATIBLHOM CPEJibl,
OCO3HAaHWE  TJIOOAIBHOTO  XapakTepa  SKOJOTHYECKHX
pooIIeMm;

- IUIAaHUPOBAaHWE W  OCYIIECTBJICHHE  JICUCTBUM B

OKpYKalollle cpelie Ha OCHOBE 3HAHUS LEJIed YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI IMPUMEHSATH IMOJYYCHHbIC 3HAHUS
JUIs OOBSICHEHUSI OMOJIOTHYECKUX TPOLIECCOB M SIBICHUM, IS
MOPUHIATHUS MIPAKTUYECKUX PEUICHUH B MOBCEJIHEBHOM KU3HH C
[eNbl0  oOecrieueHus: 0e30MacHOCTH CBOETO 3JI0POBbS U
3I0pPOBbSl  OKPYXKAIOIUX JIIOACH, COONIIOICHUsI 370POBOTO
o0pasa U3HH, HOPM TPAMOTHOTO TOBEACHUS B OKPY>KAIOIICH
MPUPOIHON cpefie

[IK 4.4. PaspabaTbiBaTh
IIPUPOJIOOXPAHHBIE
MEPONPUSITHUSL.

AKTUBHOE HENpUATHE JCHUCTBUM, NPHUHOCAIIUX BpEJ]
OKpYKarollleu cpere;
- yMeHue IIPOTHO3UPOBATH HeOJaronpusTHeIE | MOHUMaHHE HEOO0XOAUMOCTH HCIHOJIb30BaHUS JIOCTHKEHHH

DKOJIOTUYECKHE TIOCIECACTBUS IPEANPUHUMAECMBIX JIEHCTBH,
[Ipe0TBpallaTh UX;

- pacUIMpEeHHE OIBITa
HaIIpaBJICHHOCTY;

- OBJIQJICHUE HABBIKAMH y4e€0OHO-HCCIIEeI0BATENbCKOM,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

JIESATCILHOCTH  DKOJOTHYCCKOU

COBPEMEHHOM OMO0JIOrUy U OMOTEXHOJIOTUH I PalliOHAIbHOTO
IIPUPOIONOIB30BaHUS




2. CTPYKTYPA n COILEP/KAHUE OBIIEOBPA3ZOBATEJILHOM

JUCIHUIIVIMHBI

2.1. O0beM AUCHMILVIMHBI M BUABI Y4eOHOI padoThI

Bua yueOHoii padoThl

O0BeM B yacax

OBBbEM OBPA3OBATEJBLHOM NPOT'PAMMBI JINCHUIJINHBI: 76
- TeOpeTHYeCcKoe 00yyeHHe 38
B T.4. MPO(HECCHOHATLHO-OPUEHTUPOBAHHOE COIep)KaHue (ITPaKTHUYECKasI 2
TTOJITOTOBKA)

- NPaAKTHYeCKHe 3aHATHS 38
B T.U.

podeCCHOHATLHO-OPHUEHTUPOBAHHOE COJIepKaHKe (MPaKTHUECKas MOJrOTOBKA) 2

nudepeHIMPOBaHHBIN 3a4eT

- MIPOMEKYTOYHAS aTTECTAUA

B TOM YHCJIC:

KOHCYJIbTAallU

OK3aMCH

auddepeHunpoBaHHbIN 3aUeT




1.2. TemaTu4eCKHUii NJIaH U colAepPKaHUE TUCHUILIHHBI
Tabmuia 2 — TemaTudeckuii miIag

HaumenoBanue pa3aesioB U TEM

KoaudecTBoO AYJAUTOPHLIX YacoB

BCEro

B T.4. B (popme
NPaKTHYEeCKOM
NMOJATOTOBKH

TeopeTHy.
o0y4eHue

NPaKkTHY.
sansTus (KP)

Pasnen 1. KileTka — cTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHULA KUBOTO

10

8

Tewma 1.1. buonorus kak Hayka. O01mas xapakTepucTuKa KU3HU

Tema 1.2.CTpyKkTypHO-(OYHKIIMOHATIEHAS OPTAHU3AIIHS KIIETOK

Tema 1.3. CtpykTypHO-GYHKIIMOHATBHBIE (JAKTOPHI HACIEACTBEHHOCTH

4
2

Tema 1.4.00MeH BelIecTB U MPEBPAIICHUE SHEPTUH B KIIETKE

Tema 1.5. )Kuszueunslii nuki1 KieTkn. Mutos. Meiios

NININININ

Pa3nen 2. Ctpoenue u GpyHKIMH OPraHu3mMa

=
o

Tewma 2.1. Ctpoenue opranuzma

Tema 2.2. @opMbl pa3MHOKEHUSI OPIAHU3MOB

Tewma 2.3. OHTOreHe3 pacTeHUM, )KUBOTHBIX U YEJIOBEKa

Tema 2.4. 3aKkOHOMEPHOCTH HACJIeI0BaHUS

NINININ

Tema 2.5. CuernieHHOe HaclieJOBaHWE TPU3HAKOB

Tema 2.6. 3aKOHOMEPHOCTH U3MEHUNUBOCTH

Pasnen 3. Pa3znea 3. Teopus 3BosII01IUM

Tema 3.1. McTopus 3Boa0LIMOHHOTO yueHHUsl. MUKpo3BoIonus

Tema 3.2. Makpossosronysi. BO3SHUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMile

Tema 3.3. IIpoucxoxieHre 4eJ0BeKa — aHTPOIIOTreHe3

Pasznen 4. Dxoornsa

Tema 4.1. Dxkonoruueckue HakTopsl U Cpebl )KU3HU

Tewma 4.2. Ionynsiuusi, coo0IIeCcTBa, IKOCUCTEMBI

Tewma 4.3. buocdepa - rmodanpHas YKOJOTUYECKAS] CHCTEMA

NININOOINININIO|IN|

Tema 4.4. BausiHue aHTponoreHHbIX (akTopoB Ha Ouochepy

Tema 4.5. Biusaue COMAaJIbHO-3KOJIOIT'MYCCKUX (I)aKTOpOB Ha 310pOBLEC YCJIOBCKA

Pa3nen 5. BuoJorus B ;KU3HHA

Tema 5.1. BHOTEXHOJIOTUH B )KU3HU KaXKIOTO

JuddepeHurpoBaHHbIN 3a4eT

NINININ|

BCEI'O

~ = N =
LTI EEN DN EN LI EN > ENT NI EN N NI NI N ST N e I N

w
oo
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2.2. TemaTuyeckuil 1JIaH U COAEpKaHUE TUCIIUTUTMHBI

HaumeHoBaHue pa3ieioB Conep:kanue yuyeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHoHAIBLHO- O0bém | DopMupyembl
U TeM OPUEHTHPOBAHHOE), 1A00pPaTOPHbIE U MPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH MOAYJb | YacoB e
(IpU HAJITMYMH) KOMIIETEHIIMH
1 2 3 4
Pasnen 1. KileTka — CTPYKTYPHO-(D)YHKIIMOHAJIBbHAS €IMHULA KUBOTO 18
Tema 1.1. Conep:xaHue y4eOHOT0 MaTepuaia 2
buosorus xak Hayka. 1. BuoJsiorust kKak Hayka. 2 OK 02
OO011ast XapakTepUCTUKA CoBpeMeHHBIE OTpacid OWoNormYecKux 3HaHWH. CBsI3p OWONOTMH C JAPYTHUMH HayKaMH:
JKH3HA Oouoxumms, Ouodusuka, OuoHuKa, reHoreorpaduss u ap. Ponmb u Mecro Ouomorun B
(opMHPOBaHNH COBPEMEHHOW HAYYHOW KapTHHBI MHUpa. YPOBHH OpraHU3aIllMH KUBOW MaTEpHH.
O0111ast XapaKTEPUCTHKA JKU3HU, CBOWCTBA J)KUBBIX CUCTEM. XUMHUECKUN COCTAB KJIETOK
Tema 1.2. Conep:xaHue yueGHOro MaTepuaia 6
CtpyKTypHO- 2. CoBpeMeHHas KJeToYHAs Teopus. CpaBHHTeIbHAN XapaAKTePUCTHKA KJIETOK. 2 OK 01
bYHKIIMOHATbHASL Knerounast teopust (T. IlIBanu, M. llneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM OK 02
OpraHu3anys KJIeToK KJIETOUHOM TeOpuH. THUIbI KJIETOYHOW OpPraHu3aluu: NPOKAPUOTHUYECKUN U 3YKapUOTHYECKHUH. OK 04
OnfHOKJIETOYHBIE M MHOTOKJIETOYHble OpraHu3mbl. CTpOeHHE MNPOKAPUOTHYECKOW KIICTKH.
Crpoenue sykapuoTudeckoi kinetku. Hekinerounsle Gopmbl )ku3HU (BUPYCHI, OakTeprodarm)
B Tom uncie, npaKTHYECKUX 3aHATHI 4
I13 Ne 1: «M3y4eHne CTpOEHHs PACTUTENBHBIX U )KUBOTHBIX KIIETOK IO MUKPOCKOIIOMY. 2
I3 Ne 2: «BupycHble u OakrepuanbHble 3a0osieBanus. OOILUME NPUHIMITBEI HCIIOJIb30BaHUS 2
JIeKapCTBEHHBIX BeriecTB. OCOOCHHOCTH MPUMEHEHUS! aHTUOMOTHUKOBY
Tema 1.3. Conep:xanue yueOHOro MaTepuasa 4
CrpykTypHO- 3. Ilpouecchl MATPUYHOro cuHTe3a. CTpoeHue XpoMocoMm. 2 OK 01
byHKIIHOHATBHBIE (DAKTOPBI XpomocomHasi Teopust T. Moprana. CTpoeHne XpoMocoM. XPOMOCOMHBIH Ha0Op KIETOK, OK 02
HACJIEICTBEHHOCTH TOMOJIOTUYHBIE W HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIUIOWJHBIA W JTUILIOWAHBIA Habop.
HyknewnoBbie kucnotel: JJHK, PHK HaxoxmeHwe B KieTke, MX CTpOCHHE M (DYHKIUH.
MartpuuHble MpoLEeccH B KIETKE: perIuKanus, onocuHTes Oeika, penapauus. ['eHeTnueckuil Kox
U €ro CBOMCTBA
B ToM uncie, NpaKkTHYeCKUX 3aHATHH 2
II3 Ne 3: «Pemenue 3a1a4 Ha ornpejesieHHe MOCIeI0BATENbHOCTH HYKJICOTHIOB, aMUHOKHCIIOT B 2
HOpME U B CIy4ae U3MEHEHHs MOCJIE0BATENbHOCTH HykneoTH 108 JJHK»
Tema 1.4. Copep:xkaHue y4eGHOTo MaTepuaia 2
OOMeH BelecTB 1 4. AcCHMUISIIUSA ¥ TUCCHUMMJISIIIUSA — IB€ CTOPOHBI MeTA00IHU3MA. 2 OK 02

IIPEBpAILCHUE SHEPTUH B
KJIETKE

[lonatne merabonu3M. ACCUMMISIIMSA M AUCCUMWIISIIMS — JIBE CTOPOHBI MeTadonu3Ma. THIbI
oOMeHa BelIecTB: aBTOTPOMHBIA W TeTepOTPOQHBIH, a’dpoOHBI M aHa’poOHbIH. [TmacTiueckuii
oOmeH. DoTocuHTE3. XEMOCHHTES
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Tema 1.5. Copnepxxanue y4eOHOro MmaTrepuaJia 4
JKU3HEHHEBIN UK KIETKH. 5. KneTo4HbIH UK, €70 NEPUOAbI U PeryJsiusl. 2 OK 02
Muto3. Melios KneTouHplii 1MWK, €ro mepuojsl. MWUTO3, €ro CTaiud W TPOUCXOISIINE IPOIECCHI. OK 04
buonorunueckoe 3HaueHue muroza. Meio3 u ero craguu. [loBeneHue XpomMocoM B MEHO3E.
Kpoccunropep. buosniornueckuii cMpIci Meiio3a
B TOM uMciie, npaKTUYECKUX 3aHATHI 2
II3 Ne 4: «AHanu3 3TanioB MUTO3a U 3TAIIOB Me03a*) 2
Pa3nen 2. Ctpoenue u GyHKIHMH OPraHu3mMa 26
Tema 2.1. Conep:xkaHue y4eGHOro MaTepuasia 2
CTpoeHue oprannuzma 6. B3auMocBsI3b OPraHoOB U CHCTEMbI OPraHOB B MHOTOKJI€TOYHOM OpPraHu3Me. 2 OK 02
MHOroKIeTOUYHbIE OpraHu3MBL. [ 'OMeocTa3s opraHm3Ma ©W €ro MOJAepKaHhe B TpoIiecce
KUBHEACATCIBbHOCTU
Tema 2.2. ConepsxkaHue y4eGHOro MaTepuasia 6
DOOopMBbI pa3MHOKEHUS 7. ®opMbl pa3MHOKEeHHs] OPraHu3MoB. becnosioe 1 moJ10Boe pa3MHoOKeHHe. 2 OK 02
OpraHu3MoB Bugpr Oecrnonoro pasmHoxxeHus. [lomoBoe pa3mHOkeHHWe. ['ameToreHe3 y JKHBOTHBIX.
Cnepmarorenes u oorenes. CTpoeHue NOJOBBIX KIeTOK. OIIOI0TBOPEHHE
B Tom uncie, npaKTHYECKUX 3aHATHI 4
I3 Ne 5: «CpaBHeHue npoieccoB 0ECIOIOro U MOJIOBOTO PA3MHOKEHUS 2
II3 Ne 6: «CtpoeHue noyoBbIX KJIETOK. OMIOA0TBOPEHUE 2
Tema 2.3. Conep:xanue yueOHOro Marepuasa 6
OHTOreHe3 pacTeHuH, 8. MHuauBuayaJbHOe  pa3BHTHE  OPraHM3MOB. JMOpHOreHe3 H  ero  CTaaHWH. 2 OK 02
SKHBOTHBIX M YeJIOBEKAa INoctamOpronanbHbIi ieproa. CTaguu MOCTIMOPHOHAIEHOTO Pa3BUTHS Y )KHBOTHBIX M YEIOBEKA. OK 04
[Tpsimoe u Henpsimoe pa3BuTHe. bruonornyeckoe crapenre u cMepTh. OHTOTEHE3 pacTeHUN
B ToM uncie, NpaKTHYECKUX 3aHATHH 4
I13 Ne7: «OHTOrEHE3 pacTeHui» 2
113 Ne 8: «BrIsiBneHHe 1 ONIMCaHUE TPU3HAKOB CXOJICTBA 3apOAbIIIeH YeJIOBeKa U APYTUX 2
MO03BOHOYHBIX KaK JIOKa3aTeIbCTBO WX IBOJIOIIMOHHOTO POJICTBA*)
Tema 2.4. Conep:xanue y4eGHOro MaTepualia 4
3aKOHOMEPHOCTH 9. OCHOBHbIE TOHSITHS Te€HETHMKH. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoubl I. 2 OK 02
HACJIEJOBAHUSA Menaenasi OCHOBHBIC TOHSATHS TCHETHKU. 3aKOHOMEPHOCTH 0Opa3oBaHWs TrameT. 3aKoHBI [ OK 04
Memnzens (MOHOTHOPHIHOE W IOTUTHOPUIHOE CKpelBanme). B3zanmonelicTBie reHOB
B Tom uncie, npakTHYeCKHUX 3aHATHI 2
113 Ne 9: «Pemenne 3a1a4 Ha OIpeielIeHne BEPOSTHOCTH BOSHUKHOBEHUS HACTIEICTBEHHBIX 2
MPU3HAKOB MPU MOHO-, TU-, TOJUTHOPHIHOM U aHATM3UPYIOIIEM CKPEIIUBAHUHN, COCTABIICHUE
T€HOTUITUYECKHUX CXEM CKPEIIMBAHUSY
Tema 2.5. Conep:xanue yueOHOro MaTepuasa 4
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CrenneHHoe HacliegoBanue | B Tom umcie, npakTHYeCKHUX 3aHATHI 4 OK 01
[IPU3HAKOB 113 Nel0: «Pemrenne 3ama4 Ha onpeIeiieHHe BEPOATHOCTH BO3HUKHOBEHHUS HACIICACTBEHHBIX 2 0K 02

MIPU3HAKOB MPH CICTUICHHOM HaCJIeoBaHuHU (3aK0H Moprana)»

I3 Ne 11: «PenieHue 3a7a4 Ha Onpeic/iCHUE BEPOSITHOCTH BO3HUKHOBCHHS HACJICICTBEHHBIX 2

MPU3HAKOB, CIETUICHHBIX C TIOJIOM»
Tema 2.6. Conep:xanue yueOHOro MaTepuaJa 4
3aKOHOMEPHOCTH 10. BzaumopeiicTBHE TeHOTHINA U cpeAbl Mpu opMupoBanun GpeHoTHNA. 2 OK 01
A3MEHYHUBOCTH N3MeHYnBOCTh MpU3HAKOB. BUAbI M3MEHYMBOCTHU: HACJICJCTBCHHAS M HEHACJCICTBEHHAs. 3aKOH OK 02

TOMOJIOTUYECKUX PANOB B HaclenctBeHHoi wu3menHunBoctu (H.M. BaBuno). MyrtanuonHas OK 04

TEOpHsl M3MEHYMBOCTH. BUABl MyTanmuid W NMPUYMHBI X BO3HWKHOBeHH:. KaproTwm demoBeka.

Hacnencreennslie 3a0oneBanns 4emoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIe3HH YenoBeka. bojesHu ¢

HACJIEICTBEHHON  MPeapacnoIOAKEHHOCTHIO. 3HaueHWe  MEIUIMHCKOW  TEHETUKH B

MIPETOTBPAIICHNH 1 JICYCHUN TeHETHUECKUX 3a00JIeBaHMI YelloBeKa

B Tom uncie, npaKTHYECKUX 3aHATHI 2

I3 Ne 12: «Pemenue 3amay Ha ompejiesieHHE THUIIA MYTallMU MpH MepeAaye HacleACTBEHHBIX 2

MPU3HAKOB, COCTABJICHUE TCHOTHITMYCCKUX CXEM CKPEIIUBAHUS
Pa3nen 3. Teopusi 3BoJIIonNH 8 OK 02
Tema 3.1. Conep:xaHue y4e0HOro MaTepuaJia 2 OK 04
Hcropus 3BOIFOLMOHHOTO 11. IlepBble IBONIOIUOHHBIE KOHLIEMIMH. 2
yueHus. MUKpPOIBOITIOLMS Ieperie 3Bomonmonnbie kouuenuu (K.b. Jlamapk, JXK.JI. Broddon). DBontonronHas Teopus

Y. Napsuna. CHHTETHYECKAsT TEOPHS SBOJIOIHMH U €€ OCHOBHBIC TIOJIOKEHYSL.

MuxkposBomonus. [lonmymsust kak dJIeMEeHTapHas eIWHHUIA 3BOJIONUH. | eHeTHYecKue OCHOBBI

SBOJIOLIMH. DJIeMEHTapHbIe (PaKTOPHI HBOIONNHU. ECTeCTBEHHBIN 0TOOP — HAMPABIAIOMUHN (HaKTop

sBOIOLIMHU. BumooOpa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOIIUU
Tema 3.2. Conep:kaHue y4e0HOro MaTepuaia 2 OK 02
Makpo3Bosronusi. 12. MUKPO3BOIIONHS W MAKPOIBOJIIONHS KAK 3TAIBI 3BOJIOIHOHHOTO Mpoiecca. 2 OK 04
BO3HMKHOBEHHE U Pa3BUTHE MakpoaBodtonusi. @opMbl U OCHOBHBIC HampaBienus MakpodBooruu (A.H. Cesepros). Ilytu
SKM3HU Ha 3eMiie JOCTIKEHUs Ouosoruyeckoro nporpecca. Coxpanenue 6uopazHooOpasust Ha 3emwiie. ['unoressl u

TEOpUU BO3HUKHOBEHMs W3HU Ha 3emute. [losiBlieHME NEpBHIX KIETOK W WX DSBOJIIOIHA.

[Ipokapuotel u 3ykapuoThl. [IporicxoXkeHHEe MHOTOKIIETOYHBIX OPraHu3MOB. BO3HHMKHOBEHHE

OCHOBHBIX IIapCTB DYKapHUOT
Tema 3.3. Conep:xaHue y4eOHOT0 MaTepualia 4 OK 02
[Ipoucxoxaenue uenoBeka | 13. [Ipoucxoxaenue yeaoBeka — aHTponoreses. CucreMaTnueckoe MoJIo;KeHHe YeT0BeKa. 2 OK 04

— aHTPOIIOTeHE3

AHnTpornonorus — Hayka o 4yejoBeke. CucreMaTuieckoe nojoxeHue yenoseka. CXoJCTBO U
OTIIMYHXA YEJIOBEKa C KUBOTHBIMA. OCHOBHBIE CTaINY aHTPOIIOTE€HE3a. DBOIIOLINS COBPEMEHHOTO
YEJIOBEKA.
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UenoBeueckue packl U HX EAMHCTBO. BpeMs U MOyTH pacceleHus 4YeslOBEKa IO IUIAHETE.
[Iprcroco0IeHHOCTD YelloBeKa K Pa3HBIM YCIIOBHUSIM CPEIBI

B TOM uMciie, npaKTUYECKUX 3aHATHI 2

113 Ne 13: «DOBOIOLMOHHAS TEOPHUS» 2
Paspnen 4. IkoJiorus 18 OK 01
Tema 4.1. Conepixanne y4eGHOr0 MaTepHaia 4 OK 02
Oxosorndeckue ¢pakTopel 1 | 14. Cpenbl 00UTAHMSI OPraHM3MOB 2 OK 07
Cpebl KU3HU Cpenpl 0OMTaHHS OPTaHU3MOB: BOAHAS, HA3eMHO-BO3YIITHAS, TOYBEHHAS, BHYTPHOPTaHIN3MEHHAS.

OU3HKO-XUMHYECKHE OCOOCHHOCTH cpell OOMTaHUs OpraHu3MoB. [IprcrnocobaeHns: OpraHiu3MoB K

JKU3HH B pasHbIX cpeaax. [loHsTue skonormueckoro gaxropa. Knaccupukanus 3KOIOTHYeCKUX

¢akropos. [Ipasuno muanmyma 0. JInbuxa. 3akon TonepantHoctr B. llendopaa

B Tom uncie, npaKTHYECKUX 3aHATHI 2

I3 Ne 14: «BrbisiBIeHNE 9KOIOTHYECKUX (PAKTOPOB, OKA3bIBAIOLINX BIUSIHAE HA OPTaHU3MBD») 2
Tema 4.2. Conep:xaHue yueGHOro MaTepuaia 6 OK 01
[Tomymsimusi, cooOriecTna, 15. Jxkojoruveckue xapakTepucTuku mnomyiasuuu. CooldlecTBa M IKOCHCTEMBI. 2 OK 02
3KOCHUCTEMBI OKOJIOTHMYECKasl XapaKTepUCTUKA BUJAA U TOMYJBSIIUH. OJKOJOTWYECKas HHUIIA  BUIA. OK 07

DKOJOTHYeCKre XapaKTepucTuku momyisiun. CooOImecTBa W 9KOCHUCTEMBI. bHOIEHO3 u ero

cTpykTypa. CBs3M MeXay OopraHu3MaMiu B OuorieHo3e. CTPYKTypHBIE KOMITOHEHTHI SKOCHUCTEMBI:

MPOAYLEHTHI, KOHCYMEHTHI, pelylleHThl. KpyroBopoT BemecTB U MOTOK SHEPTHH B 3KOCHUCTEME.

Tpodudeckre ypoBHI

B Tom uncie, npaKkTHYeCKUX 3aHATHI 4

I13 Nel5: «Tpoduyeckue nenu u cetd. OCHOBHBIC ITOKA3aTEIM SKOCHUCTEMbI. bruomacca u 2

MPOAYKIHA. DKOJIOTHUECKUE IUPAMHUIBI YMCell, OnoMacchl U 3Heprud. [IpaBuiio nupamMuapt

SHEPTHH.)

113 Nel6: «Pemenne mpakTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN IO TIEPEHOCY BEIIECTBA U 2

SHEPIUU B SKOCHCTEMAaX C COCTaBJICHUE TPOPUUECKUX IIeTIel U TUpaMu]] OMOMACChl U SHEPTHI
Tema 4.3. Coaepsxanue y4eOHOro MaTepuaJia 2
buocepa - rnobanbHas 16. Buocdepa — :xuBasi 060,104Ka 3eMiIH. 2 OK 01
JKOJIOTHUUECKAS CUCTEMA PazButne npencrasnenuii o buocdepe B Tpynax B.W. Bepranckoro. O6mactu 6uochepsl u ee OK 02

KOMITOHEHTHI. JKnuBoe BemecTBo OHochepsl U ero GyHKIHH. OK 07

3aKOHOMEPHOCTH CymiecTBOBaHUs Ouochepsl. OcobeHHOCTH Ouocdepsl Kak TIi100aIbHON TIK 4.4

JKkocHucTeMbl. J[MHamuueckoe paBHOBecwme B Ouocdepe. KpyroBopoTbl  BemiecTB H ’

OnoreoxuMuyeckre HUKIbL. [ To0aIbHBIE 9KOJIOTHUECKUE MTPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Conep:xanue yueGHOT0 MaTepuaia 4 OK 01
Biusnane AHTPOIOICHHBIX B TOoM uMciie, NpaKTUYECKUX 3aHATHI 4 OK 02
¢daxTopoB Ha Ouochepy I13 Nel7: «OTX0/bI IPOU3BOCTBAY 2
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I13 Ne18: «Pacyer sK0I0rn4ecKkoro cieqa U NHAEKCA YeJT0BEUECKOTO Pa3BUTHUSA TOCYAapCTBay 2 OK 04
OK 07
[IK 4.4

Tema 4.5. Conep:xanue yueOHOro MaTepuaJa 2
Bnusaue conuaibHO- | 17. 3nopoBbe M ero cocraBiasiomue. MaKTOpbl, BIHAONIME HA OPraHU3M 4eJIOBeKa. 2 OK 01
SKOJIOTUYECKUX  (PAaKTOPOB | 3M0POBbE M €ro cocTapisiomue. DaKkTOpbl, MONOKHUTENBHO M OTPULATENBHO BIMSIONME HA OK 02
HAa 3]J0POBbE YEIOBEKa opranu3sM dyenoBeka. [IpoOnemMa TEXHOTEHHBIX BO3JCHCTBHH Ha 3JI0pOBbE  UEIIOBEKa OK 04

(2MeKTpPOMAarHUTHBIE TOJIs, OBITOBAasl XUMHsI, U30BITOYHBIC IIYMBI, pagualus U T.I.). AJanTanus

Oopranm3Ma 4deioBeka K (akTopaM OKpyKatomed cpensl. [lpuHImmer  dopMupoBaHus OK 07

3nopoBbecOeperatoniero moBeneHus. Pusnueckass aKTUBHOCTb M 3/0pOBbe. BHoxmmmueckue

ACTIEKThI PAllMOHAIBHOTO TUTAHUS
Pa3pnen S. buoJiorusi B :Ku3Hu 4 OK 02
Tema 5.1. ConepsxkaHue y4eGHOro MaTepuasia 2 OK 04
buorexnonoruu B )kU3HU 18. BuoTexHoJIOrusi Kak Hayka W MPou3BoAcTBO. OCHOBHbIE HANPABJIEHHS COBPeMEHHOI 2
KaXKJ10T0 OuoTexHoJOrMH. MeToabl M 00BEKTHI OHOTEXHOJIOTHH. OTHKa OHOTEXHOJNOTHYECKUX U

TeHETHYECKUX JKCIEpUMEHTOB. [IpaBuia moucka 1 aHauu3a OMOIKOJIOTHYECKON WHPOPMALUK U3

pPa3NMYHBIX MCTOYHHKOB (HaydHas © y4eOHO-HaydHas JUTEepaTypa, CpeIcTBa MAacCOBOM

nH(pOopMaIy, ceTh IHTEpHET U IpyTHe)

B Tom yncie, npakTHYECKHX 3aHATHH 2

I13 Ne 19: «Keticel Ha aHaU3 UHGOPMAIIMKM O HAYYHBIX JOCTHIKEHUSIX B 00JaCTH T'€HETUYCCKHUX 2

TEXHOJIOTHH, KIICTOYHOH MHKCHEPHUH, THIIEBBIX OMOTEXHOIOTHI
JnddepeHunpoBaHHblii 324eT 2
Bcero 76
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3. YCJOBHUSI PEAJIM3AIIMMA ITPOT'PAMMBI OBIIEOBPA3OBATEJIBHOM
AN CHUITIINHBI
3.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHHYECKOMY O0ecrne4YeHH 0

3.1. Tpe6oBaHus K MaTepHAIbLHO-TEXHUYECKOMY 00ecneyeHHI0

Peanuzanus yyeOHOM OUCHMIUIMHBI TpeOyeT Hanuuus yuyeOHOro xabunera «buomorus»,
1abopaTopuu.

ObopynoBanue y4eOHOTr0 KaOMHeTa U J1adOpaTOpuu:

— Paboune mMecta oOyuatrouuxcs (CTOJbI, CTYINbsI) — [0 KOJIMUYECTBY 00Y4ArOIIUXCS;

— pabouee mecTo npenogaBarens — 1;

— jocka — 1 miT;

— KHIWKHBIN mkad — 1 mT.;

— yueOHO-MEeTOIMUecKas JINTEpaTypa Mo JUCHUTUTHHE

— KOMIUIEKT y4yeOHO-HarIsAHbIX mocoOuit (makatel o teMaM «Pactenuey; «HemnoBek»;
«KuBoTHBIEY, «IBONIOIUY, «IKOIOTHY, «[ eHeTHKa», «Bupycy)

— mogenu («Ctpykrypa JHK», «Ctpoenue kietkn», «L[BeTok 1610HI»)

— MHKPOCKOIIBI,

— FOTOBBbIE MUKPOIIPENapaThl (CTPOCHUE PACTUTENBHBIX U KUBOTHBIX KIIETOK, TKAHEH)

— CEKYHJIOMEp,

— TOHOMETD,

— raboparopHas nmocyja (mpoOUpKH, MOACTABKH JJIsi TPOOUPOK, MUHIIETHI, IIECOK, CTYIKH
C IECTUKaMHU, MPEMETHbIE 1 TTOKPOBHBIE CTEKJIA, CTEKIIIHHBIE MMaJIOYKU, TPETapOBabHbIE UTJIbI,
bunbTpoBaIbHAS OyMara (candeTKu), CTaKaHbI)

— TUINIEPTOHUYECKHI pacTBOp XJIOpUAA HATPHS,

— 3%-HbIi pacTBOp NEPOKCHIA BOJOPOA,

— pacTBOp Hoaa B HOAUCTOM KaJlH,

— INIMLEPUH, KITyOHU KapToders,

— repOapuii TeKapCTBEHHBIX PACTEHHIA

— JIMCT 3JIOACH KaHAaJICKOM,

— 10| psAOMHBI OOBIKHOBEHHOH (psIOMHBI MIIM TOMATA),

— JyK penyaThbli,

— pa3BelleHHBIE B BOJE JPOAOKU

Texnnyeckue cpeacTBa 00yyeHuUs :

— HOYTOYK ¢ nuieH3uoHHbM [10 — 1 mIT;

— TeneBu3op (3KpaH) — 1 mwT.

3.2 HNudopmannonnoe odecrieyenne o0ydeHust

s peanuzanuu mporpamMmbl OuOmuoTtednbiit Gona MHcTUTyTa MMeeT TedaTHbIE U
AJIEKTPOHHBIE O0pa3oBaTelIbHblE W HMHPOPMALMOHHBIE PECYpPChl, PEKOMEHIOBAHHbBIE IS
UCTIOJIB30BaHUs B 00pa30BaTEILHOM IIPOIECcce, HE CTapIIe MSTH JIET ¢ MOMEHTA U3/JaHHS.

3.2.1. OcHOBHBIE€ HCTOYHUKH

1  buonorus. ba3zoBsiif u yrioy0nenssiit yposau: 10—11 kinacchl: y4eOHUK A7l CPETHETO
obmero ob6pazoBanus / B. H. fpeirun [u ap.]; mox o6meit penakuumeii B. H. Speiruna. — 2-e
u3n., mepepad. w  gom. —  MockBa:  M3marensctBo  Opaiit, 2023.— 380c.—
(O6meobpazoBarenpubiii  muki). — ISBN 978-5-534-16228-8. — Tekcer: 2neKTpoHHBIA //
O6pasoBarenbhas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530646

2 OOyxos, /JI. K. buonorus: KiaeTku M TKaHU: y4deOHOe IMOcoOHMe [UIs CpeHEro
npodeccuonansHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢ u3j., nepepad. u
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non. — Mocksa: M3natensctBo FOpaiit, 2023. — 358 c. — (IIpodeccuonanpHoe oOpa3zoBaHue). —
ISBN 978-5-534-07499-4. — Texkct: snexkrponHblid // OOpa3zoBarenbHas miaTdopma FOpaiit
[caitr]. — URL: https://urait.ru/bcode/516336

3 bBuonorus: yueOHUK U npakTHKyM Aiist By30B / B. H. SIpeirun [u ap.]; noa pepakuueit
B. H. Sppiruna. — 2-¢ w3n. — MockBa: MsmarensctBo [Opaiir, 2023. — 378 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-07129-0. — Tekct: »snekrponHslii // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/510542

4  buonorus: y4eOHHMK U IPAKTHKYM JUIs CPEIHET0 MPOpeCcCUOHATBHOTO 00pa3oBaHus /
B. H. Slppirun [ ap.]; mox pemakumert B. H. fApeirmna. — 2-e uza. — MockBa: M3parenbcTBo
FOpaiit, 2023. - 378 c. — (IlpodeccuonanvrHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texcr: onexrponHwnid // OOpasoBarenvHas 1miatdpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/511618

5 bwuonorua. 10 xmacc: yueOHWUK myia  oOmieoOpa3oBaT. opraHu3amuii: 0a30BbII
ypoBens; mof pen. [I.K. bensesa, I.'M. [Ipimmuna. — 7-e uza. — M.: [Ipocsemenue, 2020. — 223
c.: mi. — (Kimaccuueckwuii kypc).

6 bBuomorms. 11 xmacc: ydeOHUK st 00meoOpa3oBaT. oOpraHU3anui: 0a30BBIN
ypoBens; non pea [.K. bensesa, I'"M. JIpimmuna. — 7-e uzn. — M.: IIpocsemenue, 2020. — 223
c.: ui. — (Kimaccuueckuii kypc)

3. Konecnukos, C.1. O6mas 6uonorus: yaeobnoe nocodue / Konecuukos C.U. — Mocksa:
KunoPyc, 2022. - 287 ¢ — (CIIO). - ISBN 978-5-406-07383-4. - URL:
https://book.ru/book/932113 — TekcT: eKTPOHHBIH.

4. OOyxos, /. K. buonorus: KIeTKM M TKaHH: ydeOHOE TOCOOMe ISl CpEIHEro
npodeccuonansHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢ uzj., nepepad. u
nom. — MockBa: UznatensctBo HOpaiit, 2022. — 358 c. — (IIpodeccuonanbuoe obpa3zoBaHue). —
ISBN 978-5-534-07499-4. —  Tekct: oanekrponssii // DObC  Opailt  [caliT]. -
URL: https://urait.ru/bcode/455320

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

5. [IlaBmoBa, E. W. OKojorusi: y4eOHMK ¥ TMPAKTUKYM JUIS  CPEIHEro
npodeccuonansHoro oopazosanus / E. W. [1aBnosa, B. K. HoBukoB. — Mocksa: M3narenscTBo
IOpaiit, 2022. — 190 c.

6. Epemuenko, O. 3. buonorus: yaenue o 6uocdepe: yaeOHOE MOCOOUE TSI CPETHETO
npodeccuonanbHoro oopazosanus / O. 3. Epemuenko. — 3-e u3z., nepepad. u gomn. — Mockaa:
MznarensctBo KOpaiit, 2022. — 236 c.

7. bnunos, JI. H. Dxonorusi: yuyeObHOe mocoOue s cpeaHero mpodeccrnoHalIbHOTO
obpazosanus / JI. H. biunos, B. B. IlonskoBa, A. B. Cemenya; nox oOmieit pemaknueit JI. H.
bnunoBa. — Mocksa: U3narenscrso FOpaiit, 2022. — 208 c.

8. HecmenoBa, H. H. Dkonorus uemoBeka: Y4eOHUK W TPAKTUKYM JUIS CPETHETO
npodeccuonansHoro obpazosanus / H. H. HecmenoBa. — Mocksa: U3natenbctBo FOpaiit, 2022.
—157c.

9. Mycradpun, A.I'. buonorus: yuebnuk / Mycrapun A.I'., 3axapoB B.b. — Mockaa:
KuoPyc, 2022. — 423 c. — ISBN 978-5-406-07514-2. — URL.: https://book.ru/book/932501—
TeKcT: 2MeKTPOHHBIH.

3.2.3 UnTepHeT-pecypcebl:
23 Bukunenus. CBobdoanas sumukmoneaus. —URL: https://ru.wikipedia.org/wiki
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4. KOHTPOJIb n OIIEHKA
OBIIEOBPA30OBATEJIbHOM JUCIUIIIUHBI
KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIe0O0pa30BATEIBHON IUCIUTUTHHBI

PE3YJIbTATOB OCBOEHMAA

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIC Pe3yJbTaThl, HApaBIeHHbIE HA (POPMHUPOBAHUE OOLINX

U Tpo(peCcCHOHANBHBIX KOMIIETEHLIUH 10 pa3/iesiaM B TeMaM COJepKaHus y4eOHOro MaTepuaia.

Oo0masn
KOMIIETeHIM A

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pasznea 1. KiieTrka — cTpyKTYpHO-
(pyHKIMOHAIbHAS eINHUIA
JKHBOT0

OK 02

buonorus kak Hayka. O61mias
XapaKTEePUCTUKA KU3ZHHU.
Bbuonornyecku Ba)KHbIE XUMHUYECKHE
COC/IMHCHMUS.

Texkyumuii KOHTPOJIb:

3anonHeHne TaONMIBI C ONHCAaHHEM
METOJI0OB MHUKPOCKOIHPOBAHUS C WX
JOCTOMHCTBAMHU M HETOCTATKAMH.
3anonHenne Tabiunbl «Bximan ydeHbix
B pa3BUTHE OUOJIOTHI

3anojaHeHue CPpaBHUTEIbHOM

TAOIUIIBI CXOJICTBA U PA3ITMINI
JKHUBOTO M HE )KUBOTO

IIpomeskyToyHas aTTeCTALMSA:

muQepeHIIMPOBAHHBIN 3a4€T

OK 01
OK 02
OK 04

CtpyKkTypHO-(DYHKIHOHATBHAS
OpraHu3anus KIeTOK

Texkymuii KOHTPOJIb:

OuenuBaemasi IUCKyccUsl IO BOIPOCAM
JEeKIUU

Pa3paboTka MeHTanbHOM KapThl IO
KJIacCU(UKALMU KIETOK M UX CTPOCHHUIO
Ha TIPO- W DOYKAPUOTHYECKHX U TIO
[[apcTBaM B MUHU TPYIIax

BrimonHeHne ¥ 3ammuTa MPaKTHYECKUX
pabor:

«CtpoeHue KJIETKU (pactenus,
JKUBOTHBIE, TpPUOBI) U  KJIETOYHBIE
BKITIOYCHUST (Kpaxmai, KapOTHHOHJIEI,
XJIOPOIIIACTHI, XPOMOILIIACTHI )»
[IpeacraBnenune yCTHBIX COOOIIEHUM €
Mpe3eHTAIMe!, TIOATOTOBICHHBIX IO
MIEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BAaHHBIX IPEroiaBaTeieM

IIpome:xxyTouyHast aTTecTalus:

nudepeHITPOBaHHBIN 3a4eT

OK 01
OK 02

CtpykTypHO-hyHKIIMOHATHHBIE
(hakTOpBI HACIIEICTBEHHOCTH

Texyuuii KOHTPOJIb:

@pOHTAIBHBIN OIPOC
Pa3pabotka rioccapus
Pemenue 3amayd Ha onpeneneHue
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IIOCJICI0OBATCIIBHOCTHU HyKJIeOTI/I,Z[OB,
AMUHOKHCIIOT B HOPME U B Clly4ae
W3MEHEHMS MOCJICIOBATEILHOCTH
HykieotuioB JJHK

HpOMe)KyTO'lHaﬂ aTrrecranus:

g depeHIMPOBaHHBINA 3a4eT

OK 02 OOMeH BellecTB U MpeBpalleHne Texkyumuii KOHTPOJIb:

SHEPTUHU B KIIETKE
@pPOHTAIBHBIN OIIPOC

3aI0JHEHUE CPABHUTENBHOM TaOJIMIbI
XapaKTEPUCTUK TUIIOB obmeHa
BELICCTB

IIpomeskyToyHas aTTeCTALMSA:

QG epeHIIMPOBAHHBIN 3a4eT

OK 02 Ku3HeHHBIN HUKI KIETKH. MUTO3. Texkymuii KOHTPOJIb:

OK 04 Meiio3
OO6cyx1eHre o BOIpocam JIEKIIUU

Pa3pabotka JICHTBI BpPEMEHHU
JKU3HEHHOTO ITUKJIa
IIpoMe:xxyToUHasi aTTECTAIUA:

Qg epeHIMPOBAHHBIN 3a4eT

Paspnen 2. Ctpoenue u GpyHKIMH
opraHm3ma

OK 02 Crtpoenue opranuzma. Gopmbl Texkymuii KOHTPOJIb:

OK 04 Pa3MHOXKEHUs OPTaHU3MOB
OuenuBaemasi TUCKycCus

Pazpabotka MEHTaJIbHON KapThl
TKaHEH, OpPraHoB M CHCTEM OpraHOB
OpPraHu3MOB (pacTeHus, >KUBOTHBIE,
YeJI0BEK) C KpaTKOM XapaKTepUCTUKOU
uX QyHKIHH.

@pOHTAIBHBIN OIPOC

3amonHeHMe TaONMIBl C  KpaTKou
XapaKTepUCTUKON U mpumepaMu (hopm
Pa3MHOYKEHUs OPTaHU3MOB
IIpome:xxyTo4yHast aTTecTAllUA:

nuQepeHIIMPOBAHHBIN 3a4eT

OK 02 OmnTorenes, ;kUBOTHBIX, pacTeHUM 1 | TeKyuuii KOHTPOJIb:

OK 04 YeJI0BEKA
Pa3pabotka JICHTBI BpEMEHU C

XapaKTEPUCTUKOM HTAaloOB OHTOIEHE3a
OTACIBHOM TPYNIIOW JKUBOTHBIX U
YeJI0BEKa 0 MUKPOTpyIIam
Tect/ompoc

CocraBiieHHe  KWU3HEHHBIX  IUKIIOB
pacteHHil 1o oTaenaM (MOXOBHIHBIE,
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XBOIIICBUIHBIC, MarnmopoOTHUKOBUIHBIC,
roJ0CEMEHHbBIE, TOKPBITOCEMEHHBIE)
IIpomeskyTOUYHAN aTTeCTALMSA:

Qg epeHIIMPOBAHHBIN 3a4eT

OK 02 OCHOBHbIE OHSITHUS TCHETUKHU. Texkyuuii KOHTPOJIb:
OK 04 3aKOHOMEPHOCTH HACJIEIOBaHUS
Pazpabotka rioccapus

@poHTaATIBHBINA OITPOC

Tect 1o Bompocam JIeKIUH

Pemenune 3amau Ha omnpenercHue

BCPOATHOCTHU BO3HHUKHOBCHUA
HACJEACTBEHHBIX  MPU3HAKOB  IIPH
MOHO-,  OH-, HOHI/IFI/IGpI/mHOM "
aHAIM3UPYIOIIEM CKpELIMBaHUH,
COCTaBJICHHUEC TI'CHOTHUIIMYCCKUX CXEM
CKpELIMBAHMUS.

Pemienue 3amau  Ha omnpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HaCJICACTBCHHBIX IIPU3HAKOB Ipu
CLEIJIEHHOM HacJe0BaHUH,
COCTaBJICHHUEC TI'CHOTHUIIMYCCKUX CXEM
CKpELIMBAHUS

IIpomeskyToYHas aTTeCTALMSA:

nudepeHIMPOBaHHBIN 3a4eT

OK 01 I'enetuka noia Texkymuii KOHTPOJIb:
OK 02
Tect

Pa3pabotka rioccapus
Pemienne 3amau  Ha  ompejesneHue

BCPOATHOCTHU BO3HHUKHOBCHUA
HaCJICACTBCHHBIX IIPpHU3HAKOB,
HCIIOJIb3YA METObI T'CHCTUKHN
YCJIOBCKa, COCTaBJICHHUC

TEHOTUITHYECKUX CXEM CKPEIIMBAHUS
[TonroToBKa yCTHBIX COOOIIEHUN ¢
MpE3eHTaluel O  HAaClIeICTBEHHBIX
3a00JIeBaHUSAX YeJIOBEKa
IIpomeskyTOoYHas aTTEeCTALMSA:

nudepeHITMPOBaHHBIN 3a4eT

OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH Texkyumuii KOHTPOJIb:

OK 02

OK 04 Tecr.
Pemenne 3amad Ha ompeneseHue TUMa
MyTaIuu npu nepenade
HaCJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHHUEC TCHOTHUIIMYECCKUX CXeEM
CKpEIINBAHUS

IIpomexyTouyHas aTrecTanms:
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¢ depeHIMPOBaHHBIN 3a4eT

OK 01
OK 02

CGJ'IGKHI/IH OpraHu3MoB

Texkymuii KOHTPOJIb:

Tect

Pa3pabotka rioccapus

Pemienne 3amau  HaA  omnpeneneHue
BO3MOKHOI'O BO3HUKHOBEHHUS
HaCJICACTBCHHBIX IMPU3HAKOB 110
CEJIEKLINH, COCTaBJICHUE
FCHOTUIIMYCCKHUX CXEM CKPCUIMBAHUA
IIpomeskyToYHas aTTeCTALMSA:

nuddepeHIMpPOBaHHBIN 3a4eT

Pasznea 3. Teopusi 3BoJionun

OK 02
OK 04

I/ICTOpI/IH OBOJJIIOIITMOHHOT'O YUCHUSI.

Texyuuii KOHTPOJIb:

@pPOHTAIBHBIN OIIPOC

PazpaboTka rioccapusi TEpMUHOB

Pa3paboTka 7€HTBI BpEMEHU pPa3BUTHS
HBOJIFOLIMOHHOT'O YYEHHUS
IIpomeskyToyHas aTTeCTALMSA:

Qg epeHIMPOBAHHBIN 3a4€T

OK 02

MuxkposBoronus. Makpo3Bosonus.

Texkymuii KOHTPOJIb:

@pPOHTAIBHBIN OIIPOC
PazpaboTka rioccapusi TEpMUHOB
Huckyccusi.

IIpome:xxyTo4yHast aTTecTalUsA:

g depeHIIMPOBaHHBIN 3a4eT

OK 02
OK 04

Bo3HUKHOBEHUE U pa3BUTHE KU3HU
Ha 3emuie. AHTpOTIOTeHe3

Texkyumuii KOHTPOJIb:

@pOHTAIBHBIN OIPOC

ITonroToBka M MpeACTaBICHHE YCTHOTO
coOo0IIeHNnsT W JIEHThl  BPEMEHH
BO3HUKHOBEHUS U PA3BUTHUS KUBOTHOTO
Y PAaCTHTEIBHOTO MHUPA.

Pa3paboTka JIeHT BpeMeHU U

MCHTAJIbHBIX KapT Ha BBI60pI

«OBOITIOUS COBpPEMECHHOT'O YCIIOBCKaA»,
((BpCMH U IYTU PpaCCCIICHUA UYCIIOBCKaA

10 IUIAHETEY, «Bmmsane
reorpaduyecKoit Cpensl Ha
Mophonoruto u ¢buznonoruo

qenoBeKay, «HenoBedeckue paceh»
IIpomexyTouyHas aTrecTanms:

nuQQepeHIIMPOBAHHBIN 3a4eT

Pasznea 4. Dxoorus
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OK 01
OK 02
OK 07

Dkonornyeckue GaKTOpPbl U CPEIIbI
KU3HH.

[Momymsius, cooOriecTna,
DKOCHCTEMBI

Texkymmii KOHTPOJIb:

Tect mo skonoruyeckuMm ¢akropam u
cpefaM KHU3HU OpraHu3MOB
CocraBnenue CXEM KpyroBopoTa
BEIIECTB, UCHONb3Ys MaTepHabl
JICKIIUHU

Pemienne npakTHMKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUM 10 IIEPEHOCY
BEIIECTBA U PHEPIUU B SKOCHCTEMAX C
COCTaBJIeHHE TPO(PUYECKUX Leneil u
nupamul 6MoMacchl U SHEPruu
IIpomeskyTOYHAN aTTeCTALMSA:

nudepeHITMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 07

Bbuocdepa - rmodanpHast
IKOJIOTHYECKasi CHCTEMa

Texkymuii KOHTPOJIb:

OueHuBaemasi JUCKyCCUs

Tect

Pemienue npakTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 3aJlad Ha OINpPEIEIICHUE
IUIOIIAAX HACaKACHUN 11 CHIDKCHHUS
KOHIEHTPAllUK  YIJIEKUCIOTO Tra3a B
aTMocdepe CBOEIo peruoHa
HpO)KI/IBaHI/ISI

IIpomeskyTOYHAA aTTeCTALMSA:

nuQepeHIMPOBAHHBIN 3a4eT

OK 01
OK 02
OK 04
OK 07
IIK 4.4

Brnusinue aHTpomoreHHbIX (hakTOpoB
Ha Ouocdepy

Texyuuii KOHTPOJIb:

Tect

Pemenne npakTMKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUK 10 COXPaHEHHUIO
MPUPOAHBIX PECYPCOB CBOETO PETHOHA
MIPOKUBAHUSA

IIpomeskyTOoYHas aTTeCTALMSA:

mudepeHIMpOBaHHBIN 3a4eT

OK 02
OK 04
OK 07
IIK 4.4

Bausaue COMaJIbHO-3KOJIOTHYCCKUX
(l)aKTOpOB Ha 3I0pOBLC YCTIOBCKA

Texkyumuii KOHTPOJIb:

OuenuBaemasi JUCKyCCUs

BrinosiHeHUS MPAaKTUYECKUX 3aTaHHI:
«OmpeneneHue CyTOYHOTO  paldoHa
MMUTAHUS,

«Co31aHue WHIMBUAYaIbHOM NaMSATKH
o OpraHu3aluu panuoHaIbHOU
(bu3MUYECKOI aKTUBHOCTI,
«YMCcTBEHHas1 pab0TOCIIOCOOHOCTHY,

«Brnusaue abuornueckux (HakTopoB Ha
YyeJoBeKa (HM3KHE u BBICOKHE
TEMIIEPATYPHI)»
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IIpomeskyTOYHAN aTTeCTALMSA:

Qg epeHIIMPOBAHHBIN 3a4eT

Paznea 5. buoJsiorust B ;KU3HHU

OK 01
OK 02
OK 04

buotexHonmoruu B JKU3HU Kaxxa0ro
YCJIO0BCKa

Texyumuii KOHTPOJIb:

Beimonnenue — keiica Ha < aHAIMU3
nH(poOpMau 0 HAYYHBIX JOCTHIKEHHUSX
B 00JIaCTH TCHETHYCCKHX TCXHOJIOTHH,
KJICTOYHOM  WH)XCHEPHH,  IHUIICBBIX
OMOTEXHOIOTUI (mo rpyImmnam),
MIPEACTABICHUE PE3YJbTaTOB PEIICHUS
KENCOB

IIpomexyTouHas aTTeCTANMS:

nudepeHIIMPOBaHHBIN 3a4eT
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