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1. ObLIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JNCIHUIIJIMHbI

1.1. MecTo TUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHONH MPOrpaMMbl

OobmeoOpa3oBatenpHas aucuuiinHa «buonorus» sBnsercs o00sA3aTeIbHOM YacThbiO
o0mreo0pa3oBaTenpHOrO UKIA 00pa3oBarenbHON mporpammbl B cootBercTBuu ¢ ®I'OC CIIO
no crenranbHocTu 43.02.16 Typusm u rocTenpuuMCcTBO

1.2. lleau 1 nJIaHupyeMble Pe3yJabTaThl 0CBOCHUS U CIAIINHbI
1.2.1 Heau aucuunJInHbI
Heab: dopMupoBanue y oOydaromuxcsi NpeCTaBICHUs O CTPYKTYpHO-(PYHKIIMOHATBHON

OpraHu3alliy JKUBBIX CHCTEM Pa3HOTO paHra KaK OCHOBBI NMPUHATHSA PEIICHHH B OTHOLICHUH
00BEKTOB KMBOH MPHUPOJIBI U B POU3BOACTBEHHBIX CUTYAIUSX.
3agauu:

— chopMUpOBaTh TIOHUMaHUE CTPOSHUS, MHOT000pa3wsi W OCOOCHHOCTEH
JKUBBIX CHCTEM Pa3HOTO ypOBHS OpraHHU3allii, 3aKOHOMEPHOCTEH MPOTEKaHHsS OMOJIOTHYECKHX
MIPOLIECCOB U SIBJICHUN B OKPY>KAIOLIEH cpesie, 1eJ0CTHON HayYHOH KapTHHBI MUPa, B3aUMOCBS3H
Y B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh yMEHHS OMNPENENsITh >KUBbIE OOBEKTHl B MPHPOJAE; MPOBOAUTH
HaOJIOICHUS 32 YKOCHCTEMaMH ISl BBISIBJICHUSI €CTECTBEHHBIX W aHTPOIOTCHHBIX W3MEHEHHIA,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH,

— chopmMHupOBaTh HaBBIKH MIPOBEACHUS POCTEHIINX OMOJIOTUIECKUX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COONIIOZICHUEM TIpaBU 0O€30macHOro oOparieHus: ¢
00BeKTaMH U 000py10BaHUEM;

— pa3sBUTh YMEHHUS HCIOJb30BaTh HMH(OpMAIMIO OHOJIOIMYECKOro XapakTepa W3
Pa3INYHBIX UCTOYHUKOB;

— chopMHpOBaTh YMEHUSI MPOTHO3UPOBATH IMOCIEACTBUS CBOEH AEATENBHOCTU IO
OTHOILEHHUIO K OKpY’XKarollled cpene, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH M COOJIO/ATh
Mepbl TPOPUITAKTUKY 3a00I€BaHUI.

— chopMHpOBaTh MOHWMAHUE 3HAYMMOCTH JIOCTH)KEHUH OWOJIOTUYECKON HAyKH H
TEXHOJIOTUH B NMPAKTHYECKOW NEATEILHOCTH YeJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUH.

1.2.2. [lnannpyemblie pe3yJabTAThI OCBOCHHSI 0011e00pa30BaTEIbHON IMCUNILIUHBI B
coorBeTrcTBHU ¢ PI'OC CIIO u Ha ochoBe ®PI'OC COO
Oo6mue xomnerennuu (nanee — OK) u mpodeccuonansusie kommereHmu (ganee — [1K)

®I'OC CIIO B COOTHECEHWH C JIMYHOCTHBIMH, METANPEAMETHBIMU U TIPEIMETHBIMU
pe3ynbratamMu o0yueHus: 06azoBoro ypoBHs (mamee — [IP6) ®I'OC COO mnpexncraBieHbl B
Tabnuie



Tabmuna 1 — [Inanupyemblie pe3yabTaTbl OCBOECHHS 00I11€00pa30BaTEIbHON JUCIUTIIMHBI

HaumenoBanue u xox
KOMIIeTeHIIUH

[InanupyeMble pe3y/bTaThl

Oo0mue

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

OK 01. Bribupars
CHOCOOBI pelieHus 3aa1a4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
IPUMEHUTEIBHO K
pa3IM4HBIM KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHUTAHUS:

- TOTOBHOCTb K TpPYZAY, OCO3HAHUE LIEHHOCTH MacTepCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTb K aKTUBHOM JIESATEIBHOCTH TEXHOJIOTUYECKON U
COLIMATILHOM HAMPABICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD,
IUTAHUPOBATh ¥ CAMOCTOSTEIBHO  BBIIOJHATH  TaKyIO
NESITEIbHOCTD;

- HMHTEpeC K pamuHbIM chepam mpodecCHoHaATHHON
NESITEIbHOCTH,

OBnajieHue YHUBEPCATHHBIMHA YICOHBIME TTO3HABATEILHBIMH
NENCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe [IeliCTBUS:

- CaMOCTOSTENbHO (HOPMYIHpPOBaTh M AaAKTYaJIU3UPOBATH
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIM MpPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHMS;

- ONpEeNeNsTh IeNu ACSITeNbHOCTH, 33aJaBaTh MapaMeTphl U
KPUTEPHUU UX JIOCTHIKCHUS;

- BBISIBIATH 3aKOHOMEPHOCTH W TIPOTHBOpPEYUS B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JESTENBHOCTb, OIEHUBATh
COOTBETCTBUE pE3YJIBTATOB IICNISIM, OIICHUBAaTh PUCKH
MOCITEACTBHM IEATENHHOCTH;

- pa3BHBaTh KpPEAaTUBHOE MBINUICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOo0IIeM

0) 0a30BbIe HcCC/IeI0BATEILCKHE TeHCTBHS:

- BIaJNeTh HaBbIKAMU y4e€OHO-HCCIENOBATENbCKOW U
MPOSKTHON  JICATEILHOCTH,  HAaBBIKAMH  pa3peIICHUS
npobiewm;

- BBIBJSITH  NPUYMHHO-CIICACTBCHHBIE  CBS3U W

c(OpPMHUPOBAHHOCTh 3HAHMA O MECT€ M pPOJH OHOJOTHH B
CHUCTEME HAy4YHOro 3HaHHs; (YHKIMOHAIBHOM TPaMOTHOCTU
YeJIOBEeKa /ISl PEIICHUS )KU3HEHHBIX MPOOIeM;
c(OpMUPOBAHHOCTh ~ yYMEHHUSA  PACKpbIBaTh  COJAEp)KaHUE
OCHOBOTIOJIATAIOMINX OUOJIOTHYECKUX TEPMUHOB M TIOHATHH:
JKU3Hb, KIIETKA, TKaHb, OpPraH, OPTraHW3M, BHJ, MOITYJISIIHS,
IKOcHcTeMa, OuoleHo3, Ouocdepa; wmeTaboausMm (0OMEH
BCIIICCTB u MIPEBPAICHHIE SHEPTHH), roMeocTas
(camoperymsnus), OMOCHHTE3 Oeka, CTPYKTYypHas
OpTraHM3aIMsl JKUBBIX CHUCTEM, TUCKPETHOCTh, CAMOPETYIISAIINS,
CaMOBOCIIpOU3BeIeHUE (PETPOYyKIUs), HACIEACTBEHHOCTD,
W3MEHUYUBOCTh, OJHEPro3aBUCUMOCTb, pOCT H  Pa3BUTHE,
YpOBHEBasi OpraHU3aIus;

c(OPMHUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJEPIKAHHE
OCHOBOTIOJNIATAIONINX OWONIOTUYECKUX TEOpUH U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAllMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAOIIINE
Oouonorudeckue 3akoHbl U 3akoHOoMepHocTu (I'. Mennens, T.
Moprana, H.U. Basunosa, 3. ['ekkens, ®. Mronepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
MPUOOpETEHUE OMbITa TPHUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHMSI, UCTIONIb3yEeMbIX B OMOJIOTUU: HAOIIOICHUS
W OIHCAHUS IKUBBIX CHCTEM, TIPOIECCOB W  SIBJICHUU;
OpTaHM3aIlMi U TMPOBENCHUS OUOJIOTMUYECKOTO SKCIIEPUMEHTA,
BBIIBFDKCHUST THITOTE3, BBIABICHHUS 3aBUCHUMOCTH  MEXKIY
UCCIIETyeMbIMU  BEJIMYMHAMH, OOBSCHEHUS  MONyYEeHHBIX
pe3yJIbTaToOB M (hOPMYJIMPOBAHHS BBIBOJIOB C MCIIOIH30BAHUEM
HAYYHBIX TIOHATUN, TEOPHUI U 3aKOHOB;

c(hOPMHUPOBAHHOCTh  YMEHHsSI  BBUICIATh  CYIISCTBCHHBIC




AKTyaJIM3UPOBATh 3a]1a9y, BBIIBUTATh TUIIOTE3y €€ PEIICHUS,
HAaXOJWTh  apPryMEHTBI  JUIS  JIOKA3aTeJbCTBA  CBOMX
YTBEPKACHHIA, 33/1aBaTh MapaMETPhl K KPUTEPHUH PEIICHUS;

- aHAJIM3HPOBATh IOJYYCHHBIC B XOJ€ pEIICHHS 3a7auu
pe3yNbTaThl, KPUTHYECKHA OIICHUBATh WX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yYMeTh TMEPCHOCUTh 3HAHUA B TIO3HABATCIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HECATCIIbHOCTH;

- YMETh HMHTETPHUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC WJCH, TpeyiaraTh OPUTHHAIHHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTh HMX HCIIOJIb30BAaHUS B I03HABATCILHOU M
COLIMAJILHOM MPAKTUKE

NPU3HAKH  BHPYCOB, KJIETOK TMPOKAPHOT M  DYKAPHOT;
OJTHOKJIETOYHBIX KM MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJIOB,
OMOTeo1eHO30B U SKOCHCTEM; 0COOEHHOCTH MPOIIECCOB 0OMEHa
BEIICCTB W TPEBPAIICHUS SHEPrUM B KIETKE, (HOTOCHHTE3a,
TUTACTHYECKOTO ¥ HYHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MUTO3a, ME#03a, OIJIOJOTBOPEHHMSI, PA3BUTHS M Pa3MHOXKCHHS,
WH/IMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 00pbObI
3a CyIIECTBOBaHHE, €CTECTBEHHOTO O0TOOpa, BHI000pa30BaHus,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpefie OOWTaHMs, BIMSHUS
KOMIIOHCHTOB 9KOCHCTEM, aHTPOIOTCHHBIX W3MCHCHHH B
HKOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BEIIECTB U
npeBpaileHne YHepruu B ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHUS pPEIIaTh OMOJIOTHYECKUE 3aauH,
COCTABJIATh TCHOTHITMYECKHE CXEMbI CKPEIIUBAHMS JIJISl Pa3HBIX
TUIIOB HACIICZIOBAaHUS TPU3HAKOB Y OPTaHU3MOB, COCTAaBIATH
CXEMBI TIepeHOCa BELICCTB W JHEPrHHM B 3KOCUCTeMax (Iieru
MTUTaHMSI, AIICBBIC CETH)

OK 02. Hcnonws3zoBaTh
COBPEMEHHBIE  Cpe/CTBa
TIOWCKa, aHaIn3a "
UHTEPIIpETAlUU
uH(popMauu u
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH JUTSt
BBITIOJTHEHUS 3a1a4y
npodecCHOHATbLHON

e TEIbHOCTH

B 00/1acTH HeHHOCTH HAYYHOI0 NO3HAHMA:

- c¢(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOLIECTBEHHOU
IPAKTUKK,  OCHOBAaHHOTO  Ha  Juajore  KyJbTyp,
CIOCOOCTBYIOLIIETO ~ OCO3HAHUIO  CBOErO0  MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILIEHCTBOBAHUE SI3bIKOBOM U UUTATEIBCKON KYJIbTYpPBI
KaK Cpe/CTBA B3aMMOJCHCTBUS MEXAY JIIOJAbMU U MO3HAHUS

MUDPA;
- OCO3HAHME LIEHHOCTU HaYyYHOW JEsITeNbHOCTH, TOTOBHOCTh
OCYLIECTBIIAATh ~ IPOEKTHYIO U HCCIEI0BATENIBCKYIO

JeSITeIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE;
OgnajieHne yHUBEPCAIbHBIMU yUEOHBIMU [T0O3HABATEIbHBIMH
NEUCTBUSIMU:

B) padorta ¢ nHgopmManmeii:

- BJIQJeTh HaBBIKAMM TOJY4YEHHs HHPOpMALUU U3
VICTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYLIECTBIISATh

cOPMHPOBAHHOCTh ~ YMEHUHl  KpUTHYECKHM  OLICHMBATh
UHPOpPMALMI0 OHOJIOTUYECKOr0 COACPKAHUSA, BKIIIOUYAIOIILYIO
TNICEB/IOHAYYHbIE 3HAHUS M3 PA3IMYHBIX UCTOYHHMKOB (Cpe/icTBa
MaccoBOM HMH(pOpMALUH, HAYYHO-NOMYJSPHBIE MaTepHalbl);

MHTEPIPETUPOBATh  3TUUECKUE  ACHEKThl  COBPEMEHHBIX
HCCIICAOBAHUI B OHOJOTHU, MEIUIMHE, OWOTEXHOJIOTHH;
paccMaTtpuBaTh  TNoOajdbHBIE  DKOJIOTUYECKHE  TPOOIIEMBI
COBPEMEHHOCTH, (OopMUpOBaTH TO OTHOIIEHHWIO K HHUM
COOCTBEHHYIO TO3HIINIO;

chOpMUPOBAaHHOCTh ~ yMEHUW  cO3/1aBaTh  COOCTBEHHBIC

IMUCbMCHHBIC U YCTHBIC COOGIJ_IGHI/IH Ha OCHOBE OHOJIOTHYECKOM
I/IH(l)OpMaHI/H/I nus3 HECKOJBbKHX UCTOYHHUKOB, rpaMOTHO
HCIIOJIb30BaTh NOHSITUMHBIN arrapar OmoIoruu




NOWCK, aHAJIN3, CUCTEMATH3alMI0 U HWHTEPIPETALHUIO
UH(pOpPMAIMY Pa3IUYHBIX BUAOB U (POPM IIPEACTABICHHUS;

- cO37aBaTh TEKCTHl B pPa3lMYHBIX (opMaTax ¢ ydeToMm
Ha3Ha4YeHUs MH(POPMAIMU U ENeBOM ayIUTOPHH, BHIOHpast
ONTUMAIIbHYIO (POPMY MPEACTABICHUS U BU3yaJIH3aIUH;

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

- HCIONB30BaTh  CpeAcTBA  MHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B peuieHun
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AIIMOHHBIX
3a7a4 ¢ COONOAeHNEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH
0€3011aCHOCTH, TUTUEHBI, PeCypcOcOepeKeH s, TIPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIOHHOH 0€30I1aCHOCTH;

- BJAAeTh HABBIKAMU  pACIO3HABaHUS W  3AIIUTHI
uH(popManyu, THPOPMAIIMOHHOW 0E30MaCHOCTH JINYHOCTH

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

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOMPEICIICHHIO;

-OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIIe10BaTENbCKOM,
IPOEKTHON U COLIMAIbHOM JesITeIbHOCTH;

OsjajieHHe YHHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMHU
AEeMCTBUAMM:

0)coBMeCTHAs 1eITeJIbHOCTD:

- IIOHUMaTh U MCIIOJIb30BaTh NPEUMYIIECTBa KOMaHAHON U
UHAUBUAYaIbHON paboThI;

- NpUHMMATh  LEJIM  COBMECTHOH  JeATEIbHOCTH,
OpPraHW30BBIBATH M KOOPJAMHHUPOBATH JICUCTBHUS 10 €€
JOCTHDKEHUIO: COCTaBIATh IUIAH JACUCTBHUM, pacmpenessaTh
POJIH ¢ Y9€TOM MHEHHI YYaCTHHKOB 00CYKIAaTh Pe3yIbTaThI
COBMECTHOH paboTHI;

- KOOpPAMHUPOBaTh H BBHINOJHATH pPAabOTy B YCIOBHSX
peabHOro, BUPTYaJIbHOT'O u KOMOHWHUPOBaHHOTO
B3aMMO/ICHCTBUS,

- OCYIIECTBJISITh MO3UTHBHOE CTpAaTErHUecKOe MOBEJICHHE B

npuoOpeTeHne OmbITa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOTO TO3HAHMS, UCTIOIb3yEeMbIX B OMOJIOTUU: HAOIIOICHUS
W ONHUCAaHUS KUBBIX CHCTEM, TMPOLECCOB U SIBICHUM;
OpraHH3aIii U TMPOBENCHUS OUOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBIDKEHUS TUIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU  BEJIMYMHAMH, OOBSCHEHUS  MONyYEeHHBIX
pe3yabTaToOB U (POPMYJIMPOBAHHUS BHIBOJIOB C HCIOJIB30BaHUEM
HayYHBIX [IOHATUN, TEOPUH U 3aKOHOB




pa3IMYHBIX  CUTYyalUsAX, [POSBIATH
BOOOpakeHue, ObITh MHULUATUBHBIM
OBanagenne YHHBepCaJbHbIMHU
JelCTBUSIMM

r)IpUHSATHE ce0sl M IPYTUX JIde:

- NPUHMMATh MOTUBBI M apryMEHThl JAPYI'MX JIOJeH Ipu
aQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IpU3HaBaThb CBOE IPaBO M IMPaBO JPYyIruUx JrojAed Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTb IMOHMMATh MHUpP C MO3HUIUU
JPYroro 4yejoBeka

TBOPYECTBO U

peryJsiTHBHbIMH

OK 07. CogneiictBoBaTh
COXPAaHEHHUIO
OKpYXaroIein cpenpl,
pecypcocOepexeHHIo,

3¢ (EeKTHBHO JEHCTBOBATH
B Ype3BhIYAITHBIX
CUTYaIHSIX

B 00;1acTHIK010THY€CKOr0 BOCIIUTAHMS

- c(OpPMHPOBAHHOCTH JKOJIOTUYECKOU KYJbTYPBHI,
MIOHUMaHUe BIIUSIHUS COLIMAIbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOAHON U COLMAIBHOUN CpEJIbl,
OCO3HAaHHE  TJO00ATBHOTO  XapakTepa  JKOJIOTUYECKUX
npo0Jem;

- IUIAaHUPOBAHME W  OCYIIECTBICHHE  JCHCTBUU B

OKPYXAaIOIIEe Cpelle Ha OCHOBE 3HAHUS LIEJIEd YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpUATHE JCHUCTBUH, NPHUHOCAIINUX BpEJ]
OKpYXKaroIleH Cpeae;
- yMeHUue IIPOTHO3UPOBATh HeOJaronpusITHbIE

DKOJIOTHUYECKUE TTOCIEACTBUS NIPEANIPUHUMAEMBIX AEHCTBUM,
IpeloTBpallaTh UX;

- paCliup€HuC OIblTa ACATCIBHOCTU JKOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIaACHUC HaBBIKaMU y‘-ICGHO-HCCHCHOB&TCHLCKOﬁ,

MPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH

c(OPMHUPOBAHHOCTb YMEHUS NPUMEHATh NOJYYEHHbIE 3HAHUS
JUIsl OOBSICHEHHSI OMOJIOTMYECKUX IPOLECCOB U SIBICHUMH, IS
IIPUHATHS MPAKTUYECKUX PELICHWM B NOBCEIHEBHOM JKHU3HM C
nenplo  obecriedeHuss 0O€30MacHOCTH  CBOETO  3/I0POBbS U
3JI0POBbsSI  OKPY’KAalOIIMX JIIOJIeH, COOMIOJeHHs 3/10pOBOTrO
o0pa3a JXKHU3HHM, HOPM I'PaMOTHOIO MOBEJIEHUS B OKpYy Karollen
IIPUPOJHON cpene; IIOHMMAaHHE HE00X0IMMOCTH
UCIIOJIb30BAaHUsl JIOCTH)KEHUN COBPEMEHHOM Ouojoruu u
OMOTEXHOJIOTUH IS paliMOHAILHOTO IPUPOAONOIb30BAHNUS




2. CTPYKTYPA n COILEPKAHUE OBIIEOBPA3OBATEJIbHOM

JUCIHUIIVIMHBI

2.1. O0beM AUCHUILVINHBI U BUJbI y4eOHOH padoThI

Bua yueOHoii padboThI

O0BeM B yacax

OBBEM OBPA3OBATEJBLHOM MPOT'PAMMBI TMCITATLTAHBI: 76
- TeOpeTH4ecKoe o0yueHmne 38
B T.4. Ipo¢eCCHOHATbHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTUYecKas -
MOJITOTOBKA)

- IPAKTHYECKHE 3aHATHUS 38

B T.4.

po(hecCHOHATLHO-OPHUEHTUPOBAHHOE COICPKaHNE (IPAKTHYECKasl TOITOTOBKA)

nuddepeHITMpPOBaHHBIN 3a4eT

- IPOMEIKYTOYHAA aTTECTAllUsA

B TOM YHCJIC:

KOHCYJIbTallUHU

OK3aMCH

auddepeHnupoBaHHbIN 3aUeT




1.2. TemaTu4eckuii MJIaH U CO/IEPKAHME TN CHUTITTHHbBI
Tabauma 2 — Temaruueckuii niaad

KoauuecTBo AYJAUTOPHLIX YacoB

H BCero B T.4. Ipoo.
aMMeHOBaHMe pa3JesioB H TeM TeopeTHu4. | MNPaKTHY.
OpHEHTHp-e
oOyyenune pansaTus (KP)
o0y4eHue
Pa3nen 1. KiieTka — cTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHULIA dKUBOT'0 18 - 10 8
Tewma 1.1. buonorus kak Hayka. O0111ast XapaKTepUCTUKA KU3HU 2 - 2 -
Tema 1.2.CtpykTypHO-(DYHKIIHOHAJIbHAS OpPTraHU3aLUs KIETOK 6 - 2 4
Tema 1.3. CtpykTypHO-(OYHKIIMOHAIBHBIC (PAaKTOPHI HACIEICTBEHHOCTH 4 - 2 2
Tema 1.4.00MeH BemIecTB U MPEBPaIICHUE SHEPTHH B KIIETKE 2 - 2 -
Tema 1.5. )Ku3HeHHbIl IUKI KIIETKU. MuTo3. Meio3 4 - 2 2
Pasnen 2. Ctpoenne u GyHKIMH OPpraHu3ma 26 - 10 16
Tewma 2.1. CtpoeHue opranuzma 2 - 2 -
Tema 2.2. @opMbl pa3MHOKEHUSI OPIAHU3MOB 6 - 2 4
Tema 2.3. OHTOreHe3 pacTeHUM, )KUBOTHBIX U YEJIOBEKa 6 - 2 4
Tema 2.4. 3aKkOHOMEPHOCTH HacJIeI0BaHUs 4 - 2 2
Tewma 2.5. CueryieHHOE HAcJIeI0BaHUE MPU3HAKOB 4 - - 4
Tema 2.6. 3aKOHOMEPHOCTH U3MEHUUBOCTH 4 - 2 2
Pasnen 3. Paznea 3. Teopus 3BosII0O1IUM 8 - 6 2
Tema 3.1. McTopus 3BOIIOLMOHHOrO yueHusi. MUKpo3BOIOLUs 2 - 2 -
Tema 3.2. MakposBostonysi. BOSHUKHOBEHHE U pa3BUTHE XKU3HU Ha 3eMiie 2 - 2 -
Tewma 3.3. IlpoucxoxeHne YeI0BEeKa — AaHTPOTIOTEHE3 4 - 2 2
Pa3nea 4. Dxogorus 18 - 8 10
Tema 4.1. Dkonoruueckue GakTopsl U cpebl )KU3HU 4 - 2 2
Tema 4.2. Ionynsinusi, co00IIECTBa, IKOCUCTEMBI 6 - 2 4
Tewma 4.3. buocdepa - rmodangpHas YKOJOTUYECKAS] CHCTEMA 2 - 2 -
Tema 4.4. BausiHue aHTpONOreHHbIX (PakTOpoB Ha Ouochepy 4 - - 4
Tema 4.5. BausiHue cOIMaTbHO-9KOJOTHYECKUX (PAaKTOPOB Ha 37I0POBbE UEIOBEKA 2 - 2 -
Paznen S. buoJsiorust B ;kM3HH 4 - 2 2
Tema 5.1. BUOTEXHOIOITUH B )KU3HU KaKIOTO 4 - 2 2
JAundpepeHuupoBaHHbIi 3a4eT 2 - 2 -
BCEI'O 76 - 38 38
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2.2. TemaTUYeCKUM IJIaH U COJIEPKaHUE AUCIIUTUIUHBI

HaumeHoBaHue pa3ieioB Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO- O0bém | DopMupyembl
U TeM OPUEHTHPOBAHHOE), 1A00pPaTOPHbIEC U MPAKTHYECKHE 3aAHATHSA, MPUKJIATHON MOAYJb | YacoB e
(IpU HAJITMYMH) KOMIIETEHIIMH
1 2 3 4
Pasnen 1. KiieTka — cTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHULIA dKUBOT'0 18
Tema 1.1. Conep:xaHue y4eOHOT0 MaTepuaia 2
buosnorus xak Hayka. 1. Buosiorusi kKak Hayka. 2 OK 02
OO011as XapaKTepUCTUKA CoBpeMeHHBIE OTpaciu OWONOTHYeCKHX 3HaHWH. CBA3p OWONOTMHM C JAPYTUMH HayKaMu:
JKH3HA Oouoxumms, Ouodusuka, OuoHuKa, reHoreorpaduss u ap. Ponmb um Mecro Ouomorum B
(OopMHPOBaHNH COBPEMEHHOW HAYYHOH KapTHHBI MHpa. YPOBHH OpraHU3aIllMH KUBOW MaTEpHH.
O0111ast XapaKTEPUCTHKA JKU3HU, CBOWCTBA JKUBBIX CUCTEM. XMMHUYCCKUN COCTAB KJIETOK
Tema 1.2. Conep:xaHue yueOHOr0 MaTepuaia 6
CrpykTypHO- 2. CoBpeMeHHas KJeToYHAs Teopus. CpaBHHTeIbHAN XapPAKTEePUCTHKA KJIETOK. 2 OK 01
(byHKIIMOHATbHASL Knerounast teopust (T. IlIBanu, M. llneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM OK 02
OpraHu3anys KJIeToK KJIIETOUHOM TeOpuH. THUIbl KIETOYHOM OpPraHU3alUu: MPOKAPUOTHUECKUM U 3YKApUOTHYECKUIL. OK 04
OnfHOKJIETOYHbIE M MHOTOKJIETOYHblEe OpraHu3mbl. CTpOEHHE MNPOKAPUOTHYECKOW KIICTKH.
Crpoenue sykapuoTuuecko kinetku. Heknerounsle Gopmbl )ku3HU (BUPYCHI, OakTeprodarm)
B Tom uncie, npaKTHYECKUX 3aHATHI 4
I13 Ne 1: «M3yueHne CTpOEHMSI paCTUTENBHBIX U )KHBOTHBIX KJIETOK 11O MUKPOCKOIIOM. 2
I3 Ne 2: «BupycHble u OakrepuanbHble 3a0osieBanus. OOILUME NPUHIMITBEI HCIIOJIb30BaHUS 2
JIeKapCTBEHHBIX BemiecTB. OCOOCHHOCTH MPUMEHEHUS! aHTUOMOTHUKOBY
Tema 1.3. Conep:xanue yueOHOro MaTepuasa 4
CrpykTrypHO- 3. Ilpoueccrl MATPUYHOro cuHTe3a. CTpoeHue XpoMocoMm. 2 OK 01
byHKIIHOHATBHBIE (DAKTOPBI XpomocomHasi Teopust T. Moprana. CTpoeHne XpoMocoM. XPOMOCOMHBIH Ha0Op KIETOK, OK 02
HACJIEICTBEHHOCTH TOMOJIOTUYHBIE K HErOMOJIOTHYHBIE XPOMOCOMBI, TaIUIOMAHBIM W JAWIJIOWIHBIA HaOop.
HyknewnoBsie kucnotel: JJHK, PHK HaxoxmeHwe B KieTke, WX CTpOCHHE M (DYHKIIUH.
MartpuuHble MpoLEcCcH B KIETKE: perIuKanus, onocuHTes Oeika, penapauus. [ 'eHeTnueckuil Kox
U €ro CBOMCTBa
B TOoM uncie, NpaKkTHYeCKUX 3aHATHH 2
II3 Ne 3: «Pemenune 3a1au Ha OINpesieNeHUE MOCIE0BATEIBHOCTH HYKJIEOTHIOB, aMUHOKHCIIOT B 2
HOpME U B CIy4yae U3MEHEHHs MOCJIE0BATENbHOCTH HyKneoTH 108 JJHK»
Tema 1.4. Copep:xkaHue y4eGHOT0 MaTepuaJia 2
OOMeH BelecTB 1 4. AccuMHJISIIUS M JUCCUMUIJISIIUSA — IB€ CTOPOHBI MeTa00J13Ma. 2 OK 02

IIPEBPAILICHUE SHEPTUH B
KJIETKE

[lonaTne merabonu3M. ACCUMMISIIMSA M AUCCUMWJISIIMS — JIBE CTOPOHBI MeTadonu3Ma. THIbI
oOMeHa BelIecTB: aBTOTPOMHBIA W TeTepOTPOQPHBIH, adpoOHBIN M aHa’poOHbIH. [TmacTrueckuii
o0meH. DoTtocuHTE3. XEMOCHHTES
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Tema 1.5. Copepxxanue yqyeOHOIro MmaTepuaJia 4
JKu3HEHHBI HUKI KIETKUA. | 5. KileTOYHbIH UKL, €ro NepuoAbl H PeryJIsimsi. 2 OK 02
Murto3. Meiio3 Knerounslii 1uki, ero mnepuoAsl. MuUTO3, €ro CTagdd ¢ IPOUCXOJAIIME MPOLECCHI. OK 04
buonorunyeckoe 3HadueHue muTo3a. Meio3 u ero crtaauu. lloBejaeHue XpoMocoM B Meiose.
Kpoccunrosep. buonornueckuii cMpica Meiiosa
B ToM yucie, npaKTHYECKHUX 3aHATHH 2
113 Ne 4: «AHanu3 3TalloOB MATO3a U ATAIIOB Meiio3a™» 2
Pa3nes 2. Ctpoenue U pyHKIIMH OPpraHu3mMa 26
Tema 2.1. Conep:xaHue y4eOHOT0 MaTepuaia 2
Crpoenue opranusma 6. B3auMoCBSA3b OPraHoOB M CHCTEMbI OPraHOB B MHOI'OKJIETOYHOM OpraHu3me. 2 OK 02
MHorokierouHsle opraHusmbl. ['omMeocTta3 opraHusMa H €ro MOAJEp)KaHHE B Ipolecce
KU3HEIESSITEIbHOCTU
Tema 2.2. Conep:xaHue yueOHOr0 MaTepuaia 6
DopMBbl pa3MHOKEHUS 7. @opMbI pa3sMHOKeHHUs Opranu3mMoB. becmnoJioe u moJioBoe pasMHOKEHUe. 2 OK 02
OpraHu3MOB Buner Oecromoro pasmHokeHus. llomoBoe pasmHOXKeHHe. l'ameToreHe3 y IKHBOTHBIX.
CnepmaroreHnes u ooreres. CTpoeHue MojgoBbiX kieTok. Oniaoa0TBOpeHue
B ToM yucie, npaKTHYECKHUX 3aHATHH 4
I13 Ne 5: «CpaBHeHuUe MPOIIECCOB OSCIOIOr0 U MOJIOBOTO PA3MHOKEHUS 2
I13 Ne 6: «CtpoeHune nosoBbIX KJIeToK. OII00TBOPEHUE» 2
Tema 2.3. Conep:xkaHue yueOHOro MaTepuaJia 6
OHTOTeHe3 pacTeHUH, 8. MHMuauBuayaJbHOe  pa3BUTHE  OPraHM3MOB. JMOpHOreHe3 M €ro  CTaJMMH. 2 OK 02
SKUBOTHBIX U UeJIOBEeKa [MoctamOpuonanbHbId nepruoa. CTaguu MOCTIMOPHOHAILHOTO PAa3BUTHS Y )KMBOTHBIX M YEIIOBEKA. OK 04
IIpsmoe u HenpsiMoe pa3BuTHe. bruonornyeckoe ctapeHre u cMepTh. OHTOreHe3 pacTeHUH
B Tom uncie, npaKTHYECKHUX 3aHATHI 4
I3 Ne7: «OHTOTEHE3 pacTEHHI 2
I13 Ne 8: «BrIgBNEHNE 1 ONMCaHUE TPU3HAKOB CXOJICTBA 3apO/BIIIEH YEI0BEKa U IPYTUX 2
MIO3BOHOYHBIX KaK JI0Ka3aTelIbCTBO UX HBOJIOLMOHHOIO POACTBAa*»
Tema 2.4. Conep:kaHue y4eOHOT0 MaTepuaJia 4
3aKOHOMEPHOCTHU 9. OcCHOBHBIC TOHSITHS TeHETHMKH. 3aKOHOMepHOCTHM oOpa3oBaHusi ramer. 3akonsnl I. 2 OK 02
HAaCJICTOBAHUS Menpaenss OCHOBHBbIE MOHSATHS TE€HETHKH. 3aKOHOMEPHOCTH O0pa3oBaHUsl raMeT. 3akoHbl [. OK 04
Memniens (MOHOTHOPUIHOE M TOTUTHOPHIHOE CKpelnBanue). Bzanmo ielicTBie TeHOB
B ToM uncie, npakKTHYECKHUX 3aHATHH 2
I3 Ne 9: «Pemenue 3a1a4 Ha onpeiesieHNE BEPOSITHOCTH BOZHUKHOBEHHS HACIIEICTBEHHBIX 2
IIPU3HaKOB IIpX MOHO-, 11-, HOHI/II‘I/IGPI/I,ZIHOM 1 aHAJIM3UPYIOUIEM CKpCUIMBAHUHN, COCTABJICHUE
TCHOTUIIMYECKUX CXEM CKPCHIUBAHUS
Tema 2.5. Conep:xanue yueOHOro MaTepuaJia 4
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CuemneHHoe HaclieqoBanue | B Tom umcie, npaKTHYeCKUX 3aHATHI 4 OK 01
[IPU3HAKOB 113 Nel0: «Pemrenne 3amad Ha onpeaeieHHE BEPOATHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX 2 0K 02

MIPU3HAKOB MPH CIICTUICHHOM HACJIe0OBaHNUH (3aKk0H Moprana)

I13 Ne 11: «Pemenue 3ama4 Ha onpeejIcHUE BEPOSTHOCTH BO3HUKHOBEHUS HACIICICTBEHHBIX 2

MPU3HAKOB, CLUEIJICHHBIX C ITOJIOM»
Tema 2.6. Conep:xaHue yueOHOro MaTepuaJa 4
3aKOHOMEPHOCTH 10. BzanmoneiicTBue reHoTuna u cpeabl npu ¢popmupoBanuu peHoruna. 2 OK 01
M3MEHYUBOCTH W3meHunBOCTh MpU3HAKOB. BUabl M3MEHYMBOCTH: HACJIEICTBCHHAS U HEHACICACTBEHHAs. 3aKOH OK 02

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

TEOpHsl M3MEHYMBOCTH. BUABI MyTanmmid W NPUYMHBI X BO3HWKHOBeHH:. KapnoTwir demoBeka.

Hacnencreennsle 3a0oneBanns demoBeka. | eHHbIe 1 XpOMOCOMHBIE O0Ie3HN YenoBeka. bonesnu ¢

HACJIEICTBEHHON  MPeapacnoIOAKEHHOCTHIO. 3HaueHHe  MEIUIMHCKOW  TEHETUKH B

MIPETIOTBPAIICHNH 1 JISYCHUN TeHETHIECKUX 3a00JIeBaHMI YeloBeKa

B Tom uncie, npaKTHYECKUX 3aHATHI 2

I3 Ne 12: «Pemenue 3amay Ha oINpejAesieHHE THUIA MYTallMU MpPU Tepenaye HacleACTBEHHBIX 2

MIPU3HAKOB, COCTABJICHUE TCHOTHITMYECKUX CXEM CKPEIIUBAHHS)
Paznen 3. Teopusi 3BoIIOIIUN 8 OK 02
Tema 3.1. Conep:kaHue y4e0HOr0 MaTepuaia 2 OK 04
Hcropus 3BOIFOLMOHHOTO 11. IlepBble YBOTIOIHOHHBIE KOHLEMIMH. 2
y4yeHuss. MUKpPOIBOIIOLMS Iepeoie 3BomonmonHbie kouuenuu (K.b. Jlamapk, JK.JI. Broddon). DBonronronHas Teopus

Y. NapBuna. CHHTETHYECKAS TEOPHS IBOJIOIHMU U €€ OCHOBHBIC TIOJIOKEHMSL.

MuxkposBomonus. [lonmynsamus kak >JIeMEHTapHas eIUHHIA DBOJIONNH. | eHeTHYecKre OCHOBBI

HBOIONIMHU. DJIeMEHTapHbIe (PaKTOPHI YBOIONNHU. ECTECTBEHHBIN 0TOOP — HAMIPABIAIOMUHN (HaKkTop

sBOIONIMU. BumooOpa3oBaHue Kak pe3yiabTaT MUKPOIBOIIOIIUH
Tema 3.2. Conep:kaHue yueGHOro MaTepHaia 2 OK 02
Maxkpo3BomtoLus. 12. MuKpO3BOIIOLUS U MAKPOIBOIIOIHUS KAK 3TaNbl 3BOJIOLMOHHOIO0 MpoLecca. 2 OK 04
BO3HMKHOBEHHE U Pa3BUTHE Makpoasomonusi. @DopMbl U OCHOBHBIC HampasieHuss MakposBomoruu (A.H. Ceseprion). [lytu
SKU3HU Ha 3eMiie JOCTIKEHUs Ouosoruyeckoro nporpecca. Coxpanenue 6uopazHooOpasust Ha 3emiie. ['unoressl u

TEOpUH BO3HUKHOBEHHs >KU3HM Ha 3emuie. [losiBneHHME NEpBBIX KIETOK M HX HBOJIOLUS.

IIpokapuotsl u 3ykapuoThl. [IpoucXoxkaeHHEe MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE

OCHOBHBIX I[apCTB DYKapUOT
Tema 3.3. Conep:kaHue y4eOHOT0 MaTepuaJia 4 OK 02
IIpoucxoxnenue uyenoseka | 13. IIponcxoxaenune yenoBeka — anTponorenes. CucreMaTu4ecKoe NnoJIoKeHne Yea0BeKa. 2 OK 04

— aHTPOIIOTeHE3

AHnTpornonorus — Hayka o 4ejoBeke. CucreMaTuieckoe nojoxeHue yenoseka. CXoJCTBO U
OTIIMYHXA YEJIOBEKa C KUBOTHBIMA. OCHOBHBIE CTaIUY AHTPOIIOTE€HE3a. DBOIIOLINS COBPEMEHHOTO
YEJIOBEKA.
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UenoBeueckue packl U HX EAMHCTBO. BpeMs U MOyTH pacceleHusT 4YeslOBEKa IO IUIAHETE.
[Iprcroco0IeHHOCTD YeNlOBEeKa K Pa3HBIM YCIIOBHUSIM CPEIBI

B ToM umciie, npaKTHYECKUX 3aHATHI 2

113 Ne 13: «DOBoIOIMOHHAS TEOPUS» 2
Pa3pean 4. Ixos1orus 18 OK 01
Tema 4.1. Copep:xkaHue y4eOHOro MaTepuaJia 4 OK 02
Okonoruueckue Gaktopsl U | 14. Cpeanl 00MTaHUS OPraHU3MOB 2 OK 07
CpeIbl KU3HU Cpenpl 0OMTaHHS OPTaHU3MOB: BOAHAS, HA3€MHO-BO3YIITHAS, TOYBEHHAS, BHY TPHOPTaHIU3MEHHAS.

OU3HKO-XUMHUYECKHE 0COOCHHOCTH cpell OOMTaHUs OpraHu3MoB. [Iprcnocobienus: opraHu3MoB K

JKU3HH B pasHbIX cpenax. [loHsTtue skomormueckoro gaxropa. Kinaccupukanus 3KoIOTHYecKuX

¢dakTopos. [IpaBumo muammymMa HO. JInbmuxa. 3akon TonepantHoctH B. lllendopma

B Tom uncie, npaKTHYECKUX 3aHATHI 2

I3 Ne 14: «BeisgBnenne 3K0I0rn4eckux GakTopoB, OKa3bIBAIOLINX BIUSHAE Ha OPTaHU3MBD) 2
Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia 6 OK 01
[Tomymsiust, cooOriecTBa, 15. Jxojgoruyeckue xapakrepucTuku mnomyjsinuu. Cool0mecTBa M IKOCHCTEMBI. 2 OK 02
3KOCHUCTEMBI OKOJIOTMYECKasl XapaKTepUCTUKA BUJAA U TOMYJSIIUH. OJKOJOTWYeCKas HHIIAa BHUA. OK 07

DKOJOTHYECKHEe XapaKTepuCTUKH momyisui. CoolIlmecTBa W 9KOCHUCTEMBI. bHOIEHO3 u ero

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

MPOAYLEHTHI, KOHCYMEHTHI, pelylieHTbl. KpyroBopoT BemecTB U MOTOK YHEPTHH B IKOCHCTEME.

Tpodudeckre ypoBHI

B Tom uncie, npaKTHYECKHUX 3aHATHI 4

I13 Nel5: «Tpoduyeckue nenu u cetd. OCHOBHBIC ITOKA3aTe M YKOCHUCTEMbI. bruomacca u 2

MPOAYKIHS. DKOJIOTHUECKUE TUPAMHUIBI YHCell, OnoMacchl U 3Heprud. [IpaBuio nupamMuapt

SHEPTHH.»

113 Nel6: «Pemnienrie mpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUN IO IEPEHOCY BEIIECTBA U 2

SHEPruy B 9KOCHCTEMAaX C COCTaBJICHUE TPOPUUECKUX 1IeTIel M TMpaMu]] OMOMACChl U SHEPTHI
Tema 4.3. Conep:xaHue yueGHOT0 MaTepuaia 2
buocepa - rnobanbHas 16. buocdepa — :xuBas 060;109Kka 3eMJIn. 2 OK 01
IKOJIOTHUECKASI CUCTEMA PazButne npencrasnenuii o buocdepe B Tpynax B.M. Bepranckoro. O6mactu 6uochepsl u ee OK 02

KOMITOHEHTHI. JKnuBoe BeecTBo OHocdepsl U ero GyHKIHH. OK 07

3aKOHOMEPHOCTH CymiecTBOBaHus Ouochepsl. OcobeHHOCTH Ouocdepsl Kak TIi100aIbHON

skocucTeMbl. J[MHamuueckoe paBHOBecwme B Ouocdepe. KpyroBopoTel BemiecTB

OnoreoxuMuUecKre HUKIbL. [ To0aIbHbIE SKOJIOTHUECKHE MTPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Coaeprxanue y4e0HOro MaTepuaJia 4 OK 01
BnusiHre aHTpOMOreHHBIX B Tom unciae, npakTHYECKHX 3aHATHH 4 OK 02
¢daxTopoB Ha Guochepy I13 Nel7: «OTX0/1bI IPOU3BOACTBAY 2
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II3 Nel8: «Pacuet 3K0IOruuecKoro cieaa U UHACKCa YeJIOBEUECKOTO Pa3BUTHUS TOCYAapCTBa» 2 OK 04
OK 07

Tema 4.5. Conep:xaHue yueOHOro MaTepuaJa 2
Bnusaue comuansHO- | 17. 3m0poBbe M ero cocrapiasomue. PakToppl, BJIAUSIONIME HA OPraHU3M 4eJ0BEKa. 2 OK 01
SKOJIOTMYECKUX  (DAKTOPOB | 3A0POBbE M €ro cocrapisiomye. DakToOpbl, MOJOKHUTEIPHO U OTPULATEIBHO BIMSIOIIMEC HA OK 02
Ha 3/J0POBbE YCIOBEKA opraHm3M 4enoBeka. [IpoOsieMa TEXHOTCHHBIX BO3JICHCTBUH Ha 370POBbE  4YCIIOBEKA OK 04

(37IeKTPOMAarHUTHBIC TOJIS, OBITOBAS XMMHUS, U30BITOYHBIC IIYMbI, Pauallvs U T.IL.). Aganrarus

opranm3Ma dYenoBeka K (akTopaMm oOKpyxaromed cpensl. llpuHIumer dopmMupoBaHUs OK 07

30poBbecOeperatoniero nopencHus. dOusnyeckas aKTUBHOCTh M 370POBbE. BHOXMMMUECKUe

ACIICKThI pallMOHAJILHOI'O MU TAHUA
Pa3pgen 5. buoJiorus B ;KH3HHU 4 OK 02
Tema 5.1. ConepsxkaHue y4eOHOro MaTepuasia 2 OK 04
buorexHonoruu B )XU3HU 18. bHoTeXHOJIOTHSI KAaK HAyKa M NPOU3BOACTBO. OCHOBHBIC HANPABJICHHS COBPEMEHHOMH 2
KaXXJI0TO onorexHoioruu. MeToabl U O00BLEKTHBI OMOTEXHOJOIrMH. OTHKAa OWOTEXHOJOTMYECKHX U

TCHETUYECCKUX IKCIICPUMEHTOB. [IpaBuiia moucka U aHaau3a OMO3KOJOTHYECKON MH(OPMAIIUU K3

pa3IMYHBIX WCTOYHWKOB (Hay4yHas ¥ Yyd4eOHO-HaydHas JHTEpaTypa, CpeICTBA MacCOBOM

nH(OpMaIiH, ceTb IHTepHET B IpyTHE)

B ToM uncie, npaKTHYECKUX 3aHATHH 2

13 Ne 19: «Keiickl Ha aHaU3 WHGOPMAIMKM O HAYYHBIX JOCTHIKEHUSX B 00J1aCTH T'€HETUYECKHUX 2

TEXHOJIOTHA, KJIETOYHON HHXEHEPUH, IMUIIEBBIX OMOTEXHOIOTHI)
JAudpepeHupoBaHHbIN 324€T 2
Bcero 76
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3. YCJOBHUSI PEAJIM3AIIMMA ITPOT'PAMMBI OBIIEOBPA3OBATEJIBHOM
AN CHUITIINHBI
3.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHHYECKOMY O0ecre4YeHH 0

3.1. TpeOoBaHMs K MaTepHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

Peanuzanus yuyeOHOM mucUUIUIMHBI TpeOyeT Haluuus ydeOHoro kKabunera «buomorusy,
1abopaTopuu.

Oo6opynoBanue yueOHOro KaOMHeTa M J1a6O0paTOpHu:

— PaGoune mecta 00yyarommxcst (CTONbI, CTYJIbs) — 10 KOJMYECTBY O0YYarOIINXCS;

— pabouee MecTo npenogaBatTens — 1;

— jocka — 1 miT;

— KHIWKHBIN mKad — 1 mT.;

— y4e0HO-METOIMYeCcKast JINTEPATypa Mo TUCIUTLIIHHE

— KOMIUIEKT y4eOHO-HaArMsAHbIX MocoOuit (makatel mo TeMam «Pacrenuey; «Uenosek»;
«KuBoTHBIE», «IBONIOLUDY, «IKOTOTUDY, «['eHEeTHKAY, «Bupycy)

— mogenu («Ctpykrypa JHK», «Ctpoenue kietkny», «L[BeTok s1610HM»)

— MHKPOCKOIIBI,

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

— CEKYHJIOMep,

— TOHOMETD,

— yjraboparopHas nmocy/ia (mpoOUpKH, MOACTABKH JIsi TPOOUPOK, MUHIIETHI, IIECOK, CTYIIKH
C IECTHKAaMHU, MPEMETHbIE 1 TTOKPOBHBIE CTEKJIA, CTEKIIIHHBIE MMaJIOYKU, IPETapOBabHbIE UTJIbI,
bunbTpoBaIbHAS OyMara (cangeTKu), CTaKaHbl)

— TUINIEPTOHUYECKHM pacTBOp XJIOpUAA HATPHS,

— 3%-HbII pacTBOP MEPOKCHIA BOAOPOA,

— pacTBOp Hoaa B HOAUCTOM KaJlHH,

— INIMLEpUH, KITyOHU KapToders,

— repOapuii IeKapCTBEHHBIX PACTCHHIA

— JIMCT 3JIOACH KaHAaJICKOM,

— MJ10J] pAOMHBI OOBIKHOBEHHOH (psIOMHBI MIIM TOMATA),

— JIYK peryaThblii,

— pa3Be/IeHHBIE B BOJIE POXIKHI

Texnnyeckue cpeacTBa 00y4eHuUs :

— TepCOHATBHBIH KOMITBIOTEP, TIOJKIIOUEHHEe K ceTh MHTepHeT ¢ MomayieM
KOHTEHTHON (PUIIbTpAIMK, BO3MOXKHOCTh TPAHCIISAIMK Ha SKpaH ayauo u Buaeo nHdopmanuu (1
IIT.)

— nporpammuoe obecnieuenue Ha [1K (1 mt.)

—  wmonurop (1 mr.)

— knaBuarypa (1 mrT.)

—  Mbiwb (1 mr.)

— TteneBusop (1 mrT.)

—  kabenp mis moakmroueHnss HDMI (1 mr.)

3.2 HNudpopmaunonHoe odecrieyenne 00y4eHnst
Jnst peanuzanuu nporpamMMmbl  OuOnuoteunbii Gporn WMHCTUTyTa WMEET MedaTHBIE H

AIIEKTPOHHBIE OOpa3oBaTeNbHble W WH(POPMAIMOHHBIE PECYpChl, PEKOMEHJOBaHHbBIE IS
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCE, HE CTapIIe MIATH JIET ¢ MOMEHTA U3JJaHHUS.

3.2.1. OcHOBHBIE€ HCTOYHUKH

1 Buonozus. 10 knacc. basoswiii yposens : Yueonux / B.B. Ilaceunux, B.B. Ilaceunuxa
[u op.]; noo. peo. A.A. Kamenckuii — Mockesa : Ilpoceewenue, 2024. — 224 c. — ISBN 978-5-
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09-116776-4. — URL: https://book.ru/book/957854

2 Buonocus. 11 xnacc. bBazoswiti yposens : Yueonuk / B.B. Ilaceunuk, B.B. Ilaceunuxa
[u op.]; noo. peo. A.A. Kamenckuii — Mockesa : IIpoceewenue, 2024. — 272 c¢. — ISBN 978-5-
09-116473-2. — URL: https://book.ru/book/957855

3 buonorus. ba3oselit u yriay0aeHHbIN ypoBHU: 10—11 KIacchl: y4eOHUK ISl CPETHETO
obmero ob6pazoanusi/ B. H. SIpeirun [ np.]; mox obmeit pemakmueit B. H. Speiruna. — 2-¢
u3n., mepepab. w  gom. — MockBa:  M3parenbctBo  FOpaiit, 2023.— 380c.-—
(O6meobpazoBarenpHbii  muKI). — ISBN 978-5-534-16228-8. — Tekct: 3IeKTPOHHBIN //
O6pazoBarenpHas miaTdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/530646

4  Cusornazos, B.W. buonorus. bazoseiii yposens : [Ipaktukym / B.M. CuBornazoB —
Mocksa: IlIpocBemenue, 2025. — 112 c¢. — ISBN 978-5-09-124906-4. — URL:
https://book.ru/book/957856 (nata ob6pamenus: 08.12.2025). — TeKCT : 3NEKTPOHHBIH.

5 AradonoBa, 1.b. buonorus. bazosiii ypoBens : Yueonuk / .b. Aradonora, A.A.
Kamenckuii, B.1. CuBornazos — Mocksa : IIpocsemenue, 2025. — 272 c¢. — ISBN 978-5-09-
124905-7. — URL: https://book.ru/book/957853 (mara oOpamenus: 08.12.2025). — Tekcr :
AJIEKTPOHHBIN.

3.2.2. J/lonoJtHUTEIbHbIE HCTOYHUKH

5. buonorus: yueOHUK U MPAKTUKYM JUIS CPETHETO MPOo(hecCHOHATFHOTO 00pa3oBaHus /
B. H. Speirun [u np.]; mon pepakuuwedt B. H. Spwiruna. — 2-e u3n. — MockBa: M3naTenbCcTBo
FOpaiit, 2023. - 378 c. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-09603-3. —
Texkct: onextponuslii // OOpa3oBatenbHas 1uarpopma FOpaiit  [caiir]. — URL:
https://urait.ru/bcode/511618

6. OOyxoB, .K. buonorusa: kierku u TKaHU: ydeOHOe mocoOue sl CpeIHEero
npodeccuonansHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e¢ uzj., nepepad. u
nom. — MockBa: UznatensctBo HOpaiit, 2023. — 358 c. — (IIpodeccuonanbuoe oOpa3zoBaHue). —
ISBN 978-5-534-07499-4. — Texkct: snekrponHsii // OOpa3oBarenbHas miaTdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/516336

7. IlaBmoa, E. M. Okojorusi: y4yeOHMK M MPAKTUKyM Ui CPEIHEro
npodeccuonanbHoro oopazoanus / E. 1. I1aBnora, B. K. HoBukoB. — MockBa: M3aarenbcTBo
FOpaiir, 2022. — 190 c.

8. Epemuenko, O. 3. buonorus: yuernue o Ouocepe: yueOHOe mocodue Ajsi CpeHEro
npodeccuonansHoro obpazosanus / O. 3. Epemuenko. — 3-e u3f., nepepad. u non. — Mockaa:
N3narensctBo FOpaiit, 2022. — 236 c.

9. bnunos, JI. H. DOxonorus: yuebHoe mocoOue aisi cpeAaHero mnpodeccrnoHalbHOTO
obpazoBanus / JI. H. biunos, B. B. [lomsikoBa, A. B. Cemenua; moa oOuieii pegaxiueit JI. H.
brmunoBa. — Mocksa: UznarensctBo FOpaiit, 2022. — 208 c.

10. HecmenoBa, H. H. Dxonorust denoBeka: yuyeOHMK W TMPAKTUKYM I CPEIHETrO
npodeccuonanbHoro obpazosanus / H. H. Hecmenosa. — Mocksa: U3narensctBo FOpaiit, 2022.
—157c.

11. Mycradpun, A.I'. buonorus: yuebnuk / Mycrapun A.I'., 3axapoB B.b. — Mocksa:
KnoPyc, 2022. — 423 c. — ISBN 978-5-406-07514-2. — URL: https://book.ru/book/932501—
TekceT: 2neKTPOHHBIN.

3.2.3 UnTepHeT-pecypcehl:
23 Bukunenus. Ceoboanas sHiukionenus. —URL: https://ru.wikipedia.org/wiki
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4. KOHTPOJIb n

OLIEHKA

OBIIEOBPA3OBATEJILHOMN JUCIHUIIIUHBI
KoHTpoJIb U oOlleHKa pe3yJbTaTOB OCBOCHUS O0IIE00pa30BATEIBHON IUCIUTUTHHBI

PE3YJIbTATOB OCBOEHMAA

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBJIeHHbIE Ha (POPMHUPOBAHUE OOIINX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3esiaM U TeMaM COJIepKaHus yueOHOro MaTepHraa.

Oo0masn
KOMIIETeHIIM A

Pa3zpnen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Paznea 1. Kinerka — cTpyKTYpHO-
(pyHKIIHOHAJIbHAS eIMHNLA
JKHBOT0

OK 02

buonorus kak Hayka. O6rmias
XapaKTEPUCTUKA KU3HHU.
buonornyecky Ba)KHbIE XUMUYECKHE
COCIMHCHMUSL.

Texkymuii KOHTPOJIb:

3anonHeHne TaONMIBI C ONHCAaHHEM
METOJ0OB MHUKPOCKONHUPOBAHUSA C HX
JOCTOMHCTBAMH M HEIOCTATKAMH.
3anonHenne Tabnubl «Bkian ydeHbIx
B pa3BUTHE OMOJIOTHNY

3anojaHeHue CPpaBHUTEIbHOM

TAOJUIIBI CXOJICTBA U PA3TUINN
JKHUBOT'O M HE )KUBOTO

HpOMe)KyTO'lHaﬂ aTrrecranus:

Qg epeHIMPOBAHHBIN 3a4eT

OK 01
OK 02
OK 04

CrpyktypHO-(pyHKITMOHAIbHAS
OpraHu3aIys KIeTOK

Texkyuuii KOHTPOJIb:

OnenuBaemasi AMCKyccUsl 110 BOIPOCAM
JEKIUU

Pa3paboTka MeHTanbHON KapThl IO
KJIacCU(UKALIUU KIETOK U UX CTPOCHHUIO
HAa TPO- M DJYKAPUOTHYECKUX U TIO
[[apcTBaM B MUHU TPYMIax

BrimonHeHUe W 3amuTa TMPAKTHYECKUX
pabor:

«CTtpoeHue KJIETKH (pactenus,
JKUBOTHBIE, TpPUOBI) U  KJIETOYHBIE
BKJIFOUCHUS (KpaxMmay, KapOTHHOUJIBI,
XJIOPOTLIACTHI, XPOMOTLIIACTHI )»
[IpencraBnenune yCTHBIX COOOIIEHUM €
MPE3eHTAIMEH, TTOITOTOBJICHHBIX T10
MIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEMNo/IaBaTeIeM

IIpomexyTouyHas aTrecTanus:

nudepeHIPOBaHHBIN 3a4eT

OK 01
OK 02

CTpykTypHO-(hYHKIIMOHATHHBIC
(hakTOpBI HACIIEICTBEHHOCTH

Texkymuiit KOHTPOJIb:

@pOHTAIBHBIN OIPOC
Pa3pabotka rioccapus
Pemenue 3amnad Ha onpeneneHue
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MOCJIEI0BATEIbHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B CIy4ae
W3MEHEHM MTOCIIEN0BATEILHOCTH
Hykieotnaos JJTHK

IIpomeskyToUHAs aTTECTAIIMSA:

G depeHIIMPOBAHHBINA 3a4eT

OK 02 OOMeH BelecTB U MpeBpaIicHIe Texkymuii KOHTPOJIb:

OHEPIUHU B KIIETKE
@pPOHTAIBHBIN ONIPOC

3anoHeHNe CPaBHUTEIBHOW TaOIHIIBI
XapaKTEPUCTUK TUIIOB oOMeHa
BCILIECTB

IIpoMeskyTOUHasSI aTTEeCTALUSA:

muQepeHIMPOBAHHBIN 3a4eT

OK 02 JKu3HEeHHBIN UK KIeTKA. MUTO3. Texkyuuii KOHTPOJIb:

OK 04 Meiio3
OO6cyx1eHre o BOIpocaM JIEKIIUU

Pazpabotka JIEHTEI BpEMEHU
JKU3HEHHOT'O IUKJIA
IIpomeskyToyHas aTTecTALMSA:

muQepeHIIMPOBAHHBIN 3a4eT

Pa3zpnen 2. Ctpoenune u GpyHKUMH
opraHm3ma

OK 02 CrpoeHnue opranuzma. @opmsl Texymmii KOHTPOJIb:

OK 04 Pa3MHOXKEHUs OPTaHU3MOB
OuenuBaemasi IUCKycCust

Pazpabotka MEHTaJIbHON KapThl
TKaHEH, OpPraHOB M CHCTEM OpraHOB
OpPraHu3MOB (pacTeHus, JKUBOTHBIE,
YeJI0BEK) C KpaTKON XapaKTepUCTUKOU
uX (QyHKIMH.

@pOHTAIBHBIN OIPOC

3amonHeHHe TaONMIBl C  KpaTKou
XapaKTepUCTUKON U nmpumepamu (hopm
Pa3MHOXKEHHUs OPTaHU3MOB
IIpome:xxyToyHast aTTecTalUsA:

nuQepeHIMPOBAHHBIN 3a4eT

OK 02 OHTOreHes, )KUBOTHBIX, pacTeHnd 1 | TeKkyuuii KOHTPOJIb:

OK 04 YeJI0BEKA
Pa3pabotka JICHTBI BpEMEHHU C

XapaKkTEpUCTUKONW HTAalOB OHTOIEHE3a
OTAEIBHOM TPYNIOW JKUBOTHBIX U
YeJI0BEKa 0 MUKPOTpyIIam
Tect/ompoc

CocraBiieHHe  KWU3HEHHBIX  IUKIIOB
pacteHHil 1o oTaenaM (MOXOBHUIHBIE,
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XBOILIEBUIHBIC,  MANOPOTHUKOBU/IHBIE,
roJ0CeMEeHHbIE, TOKPBITOCEMEHHBIE)
IIpomMe:xxyTouHasi aTTeCTAIIUA:

Qg epeHIIMPOBAHHBIN 3a4eT

OK 02
OK 04

OCHOBHBIC IOHATHUS T€HCTUKU.
3aKOHOM€pHOCTI/I HaCJICJOBaHUA

Texkyumuii KOHTPOJIb:

Pazpabotka rioccapus

®poHTaTIBHBINA OITPOC

Tect 1o Bompocam JIeKIUH

Pemenune 3amau Ha omnpenencHUe
BEPOSTHOCTH BO3HUKHOBCHUS
HACJIEICTBEHHBIX  MPU3HAKOB  IIpHU
MOHO-, -, TOJUTHOPUTHOM U
aHAJIM3UPYIOIIEM CKpEIlMBAaHUU,
COCTaBJICHUE TEHOTHIIMYECKHX CXEM
CKpEIIUBAHMUS.

Pemienue 3amau  Ha omnpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX ~ TPU3HAKOB  TIpU
CIETUICHHOM HACJIEJIOBaHHH,
COCTaBJICHUE TEHOTHIIMYECKHX CXEM
CKpEIIUBaHUS

IIpoMe:kyTOUHasI aTTEeCTALUSA:

mudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02

I'eneTuka nona

Texkyumuii KOHTPOJIb:

Tect

PazpaboTtka rioccapus

Pemenne 3amau Ha onpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB,
UCIIOJB3YS METO/IbI TeHETUKHU
4eJI0BEKa, COCTaBJICHUE
TF€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
[ToaroToBka YCTHBIX COOOIIEHUH C
MpE3eHTaluel O  HAaClIeICTBEHHBIX
3a00JIeBaHUAX YelOBeKa
IIpomexyTounas aTrecTanms:

nuddepeHIMpOBaHHBIN 3a4eT

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Texkyuuii KOHTPOJIb:

Tecr.

Pemienne 3amady Ha omnpenesieHUE THUIIA
MyTalu npu nepeaayde
HACJIEICTBEHHBIX MIPU3HAKOB,
COCTaBJICHUE TEHOTHUIHMYECKUX CXEM
CKpPEIIMBaHUS

IIpomeskyTOUHAs aTTECTALIMSA:
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¢ depeHIMPOBaHHBIN 3a4eT

OK 01
OK 02

CGJ'IGKHI/IH OpraHu3mMoB

Texkymuii KOHTPOJIb:

Tect

Pa3pabotka rioccapus

Pemienne 3amau  HaA  omnpeneneHue
BO3MOKHOI'O BO3HUKHOBEHHUS
HaCJICACTBCHHBIX IIPHU3HAKOB 110
CEJIEKLINH, COCTaBJICHUE
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA
IIpomeskyTOoUHAs aTTECTAIMSA:

nuddepeHIpPOBaHHBIN 3a4eT

Pasznea 3. Teopus 3BoJIonun

OK 02
OK 04

HCTOpI/Iﬂ OBOJIIOIITMOHHOI'O YUCHHUA.

Texkymuii KOHTPOJIb:

@pOHTAIBHBIN OIIPOC

Pazpabotka rioccapusi TEpMUHOB

Pa3paboTka 7€HTBI BpEMEHU pa3BUTHS
HBOJIFOLIMOHHOT'O YYECHHUS
IIpome:xxyToyHast aTTecTALUA:

Qg epeHIIMPOBAHHBIN 3a4€T

OK 02

MuxkposBoronus. Makpo3Bosonus.

Texkyuuii KOHTPOJIb:

@pPOHTAIBHBIN ONIPOC
PazpaboTka rioccapus TepMHUHOB
Huckyccus.

IIpomeskyTouHas aTTecTAlMA:

g depeHIIMPOBaHHBIN 3a4eT

OK 02
OK 04

Bo3HUKHOBEHUE U pa3BUTHE KU3HU
Ha 3emuie. AHTpOTIOreHe3

Texkymuii KOHTPOJIb:

@pOHTAIBHBIN ONPOC

[TonroToBka M MpeACTaBICHHE YCTHOTO
coOo0IleHNnss ¥ JIEHThl  BPEMEHH
BO3HUKHOBEHUS U PA3BUTHUS KUBOTHOTO
Y PACTHTEIBHOTO MHUPA.

Pa3paboTka JIeHT BpeMeHU U

MCHTAJIbHBIX KapT Ha BI)I60pI

((9BOJHOIII/I$I COBPCMCHHOI'O YCJIOBCKa»,
((BpeMH U IIYyTU PACCCIICHHUA YCIIOBCKa

o TUIAHETE, «Bnusaune
reorpaduyecKoit Cpelbl Ha
Mophonoruto u ¢buznonoruo

4eJloBeKay, «HemoBedeckue pace»
IIpome:xxyTouyHast aTTecTALIUA:

Qg epeHIIMPOBAHHBIN 3a4eT

Paznea 4. Dxosorus
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OK 01
OK 02
OK 07

Dkonornyeckue GaKTOpbl U CPEIIbI
KU3HH.

[Momynsmus, cooOrecTna,
JKOCHCTEMBI

Texkymuii KOHTPOJIb:

Tect mo skonorumyeckum (akropam Hu
cpellaM >KM3HU OPTaHU3MOB
CocraBieHue CXeM KpyroBopoTa
BELIECTB, HCIIOJIB3YS MaTepUabl
JICKIIUHU

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX
pacyeTHBIX 3aJaHUM 10 IIEPEHOCY
BEUIECTBA U DHEPrUU B DKOCHCTEMAX C
COCTaBJIeHHE TPOPUYECKUX Leneil u
nupamul 6MoMacchl U SHEPruu
IIpomexyTouHas aTrecTanms:

nudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 07

Bbuocdepa - rmodbanpHast
IKOJIOTHYECKasi CHCTEMa

Texkyuuii KOHTPOJIb:

OueHuBaemasi JUCKyCCUs

Tect

Pemienue npakTUKO-OpUEHTUPOBAHHBIX
pacyeTHbIX 3aJay Ha ONpPEIEIICHUE
IUIOIIAX HaCaKACHUH 11 CHIDKCHHUS
KOHIIEHTpAIlMM YIJIEKUCIIOIO Tra3a B
aTMocdepe CBOEIo peruoHa
HpO)KI/IBaHI/ISI

IIpomeskyToyHas aTTecTALMSA:

nudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 04
OK 07

BnusiHue aHTpONIOreHHbIX (haKTOPOB
Ha 6uochepy

Texkymuii KOHTPOJIb:

Tect

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUU 10 COXPAHEHUIO
MPUPOAHBIX PECYPCOB CBOETO PETHOHA
MIPOKUBAHUSA

IIpomeskyTOoOYHAA aTTECTALIMSA:

nuddepeHIMpOBaHHBIN 3a4eT

OK 02
OK 04
OK 07

Bausaue COIMaJIbHO-3KOJIOTHYCCKUX
(l)aKTOpOB Ha 3I0pOBLC YCJIOBCKA

Texkyuuii KOHTPOJIb:

OuenuBaemasi IUCKycCuUs

BrinosiHeHUs MPaKTUYECKUX 3aJaHUI:
«OrmpeienieHUe  CYyTOYHOTO  paIfioHa
MTUTAHUS,

«Co31anne WHIUBUAYATbHOW MaMSATKH
1o OpraHH3aIiH paroHaIbHON
(bU3MYECKON aKTHBHOCTHY,
«YMCTBeHHas1 pab0TOCIIOCOOHOCTHY,

«Bnusiane abuoTtnueckux (HakTOpoB Ha
YyeJoBeKa (HM3KHE u BBICOKHE
TEMIIEpaTypbl)»
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IIpomexyTouHas aTrecTanus:

Qg epeHIIMPOBAHHBIN 3a4eT

Pasznen 5. buoJsiorust B ;KM3HHU

OK 01
OK 02
OK 04

buotexHooOrNN B JKU3HU Kaxxa0ro
YCJIO0BCKa

Texkymuii KOHTPOJIb:

BrinmosiHeHne — keiica  Ha  aHauu3
nH(pOpMallUK O HAYYHBIX TOCTHXKEHUSX
B 00JIaCTH TEHETHUYECKHX TEXHOJOTHUH,
KJIIETOYHOW  MH)XXEHEpUH,  MHUIIEBBIX
OMOTEXHOIOTUI (mo rpymnmam),
[IPEACTABJICHUE PE3YyJIbTATOB PELICHUS
KENCOB

IIpomeskyToUHAs aTTECTAIMSA:

nuddepeHITMPOBaHHBIN 3a4eT
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