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1. OBIIASI XAPAKTEPUCTUKA MIPUMEPHOM PABOYEN ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCIATLIIAHBI «BUOJIOT USI»

1.1. MecTo AucuMiuInHbI B CTPYKTYpe o0pa3oBareabHoii nporpammsel CIIO

Oo6meobpa3oBaTebHAS JTUCIUTIIAHA «buonorus SIBJISIETCS 00s13aTeNLHOM YacThIO
00m1e00pa3oBaTenpHOrO MUKIIa 00pa3oBareabHOM mporpaMMel B cootBerctBrr ¢ PI'OC CITO 1o
npogeccun 15.01.35 Macrep criecapHbIX paboT (TEXHHUECKHUH)

TpynoemkocTs auciuiuinHbl «buonorus»y Ha 0a30BOM ypOBHE cOCTaBiser 72 daca, U3
KOTOpBIX 12 YacoB BKIIOYAeT MPo(ecCHOHATLHO-OPUEHTUPOBAHHOE COJIEpKaHUE, YCHIIMBAIOIIEE
po(heCCHOHATFHYIO COCTABIISIONIYIO IO KOHKPETHOM MPO(eCcCHH WITN CIeNHAIBHOCTH B 3aBHCUMOCTH
ot ®I'OC CIIO npodeccun/cnennaabHOCTH.

[IpodeccrnoHaTbHO-OPUEHTUPOBAHHOE COJICP)KAHUE peaTn3yeTcs B MPHKIATHOM MOJYJIE
(pazgen 5 “buosorust B xku3HHM’) IS BceX NpodeccHit/crnenuaibHOCTel Ha Marepuaie Kewcos,
CBSI3aHHBIX C aHAIM30M WHQPOPMALIUU O Pa3BUTHH W MPUMEHEHHH OMOTEXHOJOTHHA IO OTPACISIM
Oynymieid mpodecCHOHAIBHON JeAaTebHOCTH oOywatontuxcsi. Kpome Toro, mpodeccrnoHambHo-
OPUEHTUPOBAHHOE COJIEPKAHME YUYUTHIBAeTCS B pazgene 4 “Okojgoruss”’ TpU  BBINOJTHEHUHU
71a00paTOPHBIX M MPAKTUUYECKUX paboT, CBSI3aHHBIX C Oyayiied npodecCHOHaIbHON NeATENbHOCTHIO
00yJaronuxcs.

[lepuon oOyueHWsT © pacmpeieleHHe TI0 CeMecTpaM OIpeneNseT oOpa3oBaTelbHas
OpraHu3aIs CaMOCTOSITENbHO, C YUETOM JIOTUKU (POPMHUPOBAHMSI IPEIMETHBIX PE3YJIbTAaTOB, OOMIUX U
MpoQecCHOHABHBIX ~ KOMIIETEHIUH, MEXKIPEAMETHBIX CBS3eM C  APYrUMU  JUCHUIUIMHAMU
00111600pa30BaTEIHHOTO M 00IIETTPO(HEeCCHOHATBHOTO ITUKIIOB YICOHOTO TIaHA.

1.3. Heau 1 niianHupyemMble pe3yJabTaThl 0CBOCHUS IMCIUIIHHBI:

Heab: QopMupoBanue Yy CTYICHTOB IMPEJACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAILHOM
OpraHM3aI[iK JKUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI IPUHSATHUS PEIICHUN B OTHOIICHUH 0OBEKTOB
YKUBOU MPUPOIBI ¥ B IPOU3BOJICTBEHHBIX CUTYAIIHIX.

3agauu:

1) chopmupoBaTh INOHHMMAHHE CTPOCHHS, MHOT000pa3us M OCOOCHHOCTEH J>KHMBBIX CHCTEM
pa3HOro YpOBHS OpraHHU3alluH, 3aKOHOMEPHOCTEH MPOTEKAHHUs OMOJIOTUYECKUX TPOIIECCOB U SBJICHUI
B OKpYXaroIel cpene, LEIOCTHON HAy4YHOW KapTHHBI MHUpPA, B3aHMMOCBSI3W M B3aUMO3aBHCHMOCTH
€CTECTBCHHBIX HAYK;

2) pa3BUThb YMCHHUsS OIPEIENIATh JKUBbIE OOBEKTHI B MPHUPOJC; MPOBOIUTH HAONIOJICHHS 32
9KOCUCTEMAaMHM JIJIsl BBIABJCHHUS €CTECTBCHHBIX M AHTPOIIOI'CHHBIX HM3MCHCHHH, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOACHUH,

3) chopMHUpOBaTh HABBIKM TPOBEICHUS TMPOCTEHITNX OHOJIOTHYECKHX JKCIIEPUMEHTAIbHBIX
HCCIIEIOBaHUI ¢ COOJTIOJICHUEM TIPaBUIT OE30MIACHOTO OOpalleHus: ¢ 00BbEKTaMU U 000PYIOBAaHHEM;

4) pa3BUTh YMCHHS WCIOJIb30BaTh WH(MOPMAIMIO OMOJIOTMYECKOTO XapakTepa M3 pa3IMYHbIX
HCTOYHHUKOB;

5) chopmMupoBaTH YMEHHUS IPOTHO3UPOBATH MOCIEICTBUS CBOCH JCATEIHHOCTH TI0 OTHONIECHHUIO K
OKpYXKarollel cpeje, COOCTBEHHOMY 3JI0pPOBbIO; 0OOCHOBBIBATh M COOJIOIATh MEPhl MPO(PUIAKTHKH
3a00J1€BaHHII.



6) chopmMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHHI OMOJIOTUYECKOW HAYKH M TEXHOJIOTHIA B
HpaKTH‘-IeCKOﬁ ACATCIIbBHOCTH YCJIOBCKA, pPa3BUTUHU COBPCMCHHBLIX MCIUIUHCKHUX TEXHOJOTUH U
arpoOHOTEXHOJIOT HIA.



1.2.2. IIlnanupyemble pe3yJbTaTbl OCBOCHHMs 001Ieo0pa3oBaTe/ibHON IUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Ko u IlianupyeMbie pe3yJbTaThl 0CBOCHHS AHCHHILIHHDI
HAMMEHOBAHHE
}opmupyempIx O6mue’ JlMcuuIIHHAPHbIE
KOMIIeTeH M

OK 01. Beibupath
CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JESTeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIUTAHUSI:
- TOTOBHOCTh K TPYyIy, OCO3HAaHHE IICHHOCTH MAacCTEpCTBa,
TPpYyI0JII001E;

- TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKON U

COIMAIIFHOM HANpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,

IJIaHUPOBATh n CaMOCTOSTCIIBHO BBITIOJIHATH TaKyIo
NESITETbHOCTB;
- UWHTEpeC K pa3nudHbIM cdepam  MpodecCHOHATBHON

NeSITEeNbHOCTH,
OBnazneHue yHHUBEpPCAIbHBIMU yYEOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeiiCTBUS:

bopMynUpOBaTh U  AKTyaJIU3UPOBATH
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- CaMOCTOATCIIBHO

- YCTaHaBJIMBATh CYIIECTBCHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- OINpEeNeNATh ILEIH JEATCIILHOCTH, 3a7aBaTh IMapaMeTpbl U
KPUTEPHUH UX TOCTHIKCHUS;
3aKOHOMEPHOCTH |

- BBIABIIATH IMPOTHUBOPCYHA B

c(hOopMUPOBAaHHOCTh 3HAHUW O MECT€ U POJIM OHUOJOTHU B
CHUCTEME HAYYHOTO 3HaHUS; (PYHKIHMOHAJIBHON TpaMOTHOCTU
YCJIOBCKA IJId PCIICHHUS JKU3HCHHBIX HpO6J'IeM;

c(OpMHUPOBAHHOCTh ~ YMEHHUS

OCHOBOIIOJIararommnux OMOJIOTHYECKUX TEPMHUHOB H TTOHATHH:

pacKpbIBaTh  COJEpIKaHUE

XKW3Hb, KJIETKa, TKaHb, OpPraH, OpPraHu3M, BUJ, TMOMYJISIIHS,

sKOcHcTeMa, OwuoreHo3, Ownocdepa; wmerabonusm (oOMeH
BEIIICCTB u MIPEeBPAICHHE SHEPTHUN), romMeocTas
(camoperymsmus), OMoCHHTE3 Oernka, CTPYKTypHas

OpraHu3aIus KUBbIX CUCTEM, JUCKPETHOCTb, CAMOPETYISIuS,
CaMOBOCTIpOU3BEACHUE (PEIpPOAYKIIHS),
U3MEHYUBOCTb,

HaCJICACTBCHHOCTD,

SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YpOBHEBasI OpPraHu3aIus;
c(hOpMUPOBAaHHOCTh ~ YMEHHUS  PACKpBIBaTh  COJIEP’KAHHE
OCHOBOTIOJIATAIONIUX OHOJIOTHYECKUX TEOPUH M THIIOTE3:
KJIIETOYHOU, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXOKACHHS JKM3HU U YEJIOBEKa;

c(hOpMUPOBAaHHOCTh YMEHHS PACKPBIBATh OCHOBOIIOJIATAFOIIIHE

ouosoruueckue 3akoHbl U 3akoHomepHoctu (I'. Mennens, T.

! YKa3blBatOTCA AIMYHOCTHBIE U meTanpeameTHble pesynbTaTthl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

Z,U,MCLI,MI'IHMHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcs B cootBeTcTBMM ¢ DFOC COO (B nocneaHen peaakumm ot 12.08.2022)




pacCMaTpUBACMBIX SABJICHUAX,

- BHOCHUTbD KOPPCKTHUBLI B JCATCIbHOCTD, OLCHUBATh

COOTBECTCTBHC PE3YIbTATOB OCIsIM, OLICHUBATb PUCKHU

MOCJICACTBUN ACATCILHOCTH;
- pa3BUBaTh KPEATMBHOC MBINUICHHEC TIPH  PEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a30BbIe UCCIeI0BATEIbLCKHE 1eCTBUS:

- BJIaJIETh  HABBIKAMH  Y4€OHO-UCCJIEAOBATENbCKON U
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH pPa3pelieHus mpooem;

- BBISIBIISITH MIPUYUHHO-CJICICTBEHHBIC CBSI3U "
aKTyaJIM3UPOBaTh 3a7ady, BBIJABUTATh THIIOTE3y €€ PEIIeHUs,
HaXxOIWTh  apryMEHTBl  JUIA

YTBEPKACHHM, 3a1aBaTh [TapaMeTpbl U KPUTEPUU PEILICHNUS;

JIOKa3aTeNbCcTBA  CBOUX
- aQHAIM3UPOBATH TMOJYYEHHBIE B XOJE pEIICHUS 3aJadu
pe3ynbTaThl, KPUTHYECKH OLEHHBaTh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTb MEPEHOCUTh MO3HABATEIbHYI0 U
MPaKTUYECKYIO0 00JIaCTH JKU3HEIEATENbHOCTH;

- YMeTb MHTETPUpPOBATh 3HAHMUSI U3 PaA3HBIX MPEIMETHBIX

3HaHHUA B

obOnacreii;
- BBIIBHTaTh HOBBIC HJICH, MpelaraTh OPHUTHHAIBHBIC
MOXOJIbI U PEIICHUS;

- CIIOCOOHOCTb HMX HCIIOJB30BaHHS B II03HABAaTEJIbHOH U
COHH&HLHOﬁ IIPaKTHUKE

Moprana, H.. Basunosa, D. I'ekkens, ®. Mromnepa, K.
bapa), rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuoOpEeTEeHUE ONbITa TMPUMEHEHHS OCHOBHBIX METOJIOB
Hay4HOTO OMOJIOTHH:

H8,6JIIOI[€HI/I$I U OIlMCaHus JKHUBBIX CHCTCM, IIPOLCCCOB U

IIO3HaHu, HCIIOJIB3YyCMbIX B

HBHGHHﬁ; opraHusali W MIPOBCACHUA OHOJIOrIYECKOro

OKCIICPpUMCHTA, BBIJIBUKCHU A THUIIOTES, BBIABJICHU S

3aBHCHUMOCTH MCKIY

O0OBSCHEHUS TOJYYEHHBIX PE3YylbTaTOB M (POPMYIHPOBAHUS

HCCIICAYCMbIMHU BCIIMYHMHaAMMU,

BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX HOHSITHfI, TGOpI/Iﬁ n

3aKOHOB;
c(OpMHUPOBAaHHOCTh ~ YMEHHSI  BBIICNATH  CYLIECTBEHHbBIE
IIPU3HAKK BUPYCOB, KIETOK IPOKAPUOT U  DYKAPHOT;

OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHIIOB,
OMOTEOIIEHO30B M DKOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BEIIECTB M TPEBpAlICHHS DSHEPIrHH B KIETKE,
dboTOCHHTE3a, IUIACTUYECKOTO M HIHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHT03a, MeH03a, OTUIOIOTBOPEHHSI, Pa3BUTHS U
pPa3sMHOXCHHS, WHAWBUIYAIILHOTO  Pa3BHTUSI  OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO
otOopa, BHI000pa30BaHUs, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpeae OOWTaHWs, BIUSHHUS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOTIOTEHHBIX U3MEHEHHI B KOCUCTEMAaX CBOCH MECTHOCTH,
KPYroBOpOTa BEIIECTB M MPEBpaIlleHUue SHepTrun B ouocdepe;
c(OPMUPOBAHHOCTh YMCHHUS PEIIaTh OMOJOTMYECKUE 3aJlavH,
COCTaBJISITh TCHOTHIIMYECKHE CXEMbl CKpCIIMBAHUS VIS
pa3HBIX THUIIOB HACIEAOBAaHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBIIAITh CXEMbl TIEPEHOCa BEHIECTB U DSHEPrUd B
AKOCHCTEMaX (LIeTI MUTAHMUS, TUIIEBbIC CETH)

OK 02.
HMcnonb3oBaTth

B o0s1acTH HEHHOCTH HAYYHOT O MO3HAHUSA:
- c(OpPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO

C(i)OpMI/IpOBaHHOCTL YMCHI/II\/'I KPUTHYCCKHU OIICHHUBATb
I/IH(I)OpMaI_II/IIO OMOJIOTHMYECKOTO COACPIKAHUS, BKIIHOYAIOIIYHO




COBpEMEHHBIE
CpezAcTBa MOUCKa,
aHaIm3a u
WHTEPIpPETAINN
uHpOpMAIUU U
MH(POPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3,144
npodeccuoHaIbHOM
JEATEIbHOCTH

COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKd U OOIIECTBEHHOM

KYJIBTYP,
MecTa B

MPAKTUKH, OCHOBAHHOT'O Ha JHAAIIOTe
CIIOCOOCTBYIOIIETO
MOJIMKYJIBTYPHOM MUDE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M UYUTATEIbCKOU KYJIBTYPBI

OCO3HAaHUIO CBOCT'O

KaK CpeACTBa B3aUMOJCHCTBUSI MEXKIY JIIOJbMU M TIO3HAHUSA
MHUpA;

- OCO3HAaHME I[EHHOCTH HAYYHOU IESATEIHHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOCKTHYIO u HCCIIEI0BATENHCKYIO
NEeSTENFHOCTh MHANBUYATBHO U B TPYIIIIE;

OBnaneHne yHUBEPCAIbHBIMH YYCOHBIMH TIO3HABATEIHLHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanmueii:

- BJIQJICTh HABBIKAMH TOJIyYeHHsI HHPOPMAIIUK U3 UCTOYHUKOB
pPa3HBIX THUIOB, CAMOCTOSITEIBHO OCYILECTBIISTh IOHWCK,
aHaJIM3, CUCTEMATU3alMI0 U HWHTEPIpEeTalnio HHPOpMaIu
Pa3IMYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

- co3JaBaTh TEKCThl B pa3lWYHbIX ¢opMarax C Yy4ETOM
Ha3HaueHUs MHGOPMAIMU U LEJIeBOW ayIuTOpUHU, BbIOMpas
ONTUMAJTIbHYIO (DOPMY IIPEJCTABICHUS U BU3YalIU3allUH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMALIUHU, €€
COOTBETCTBHUE ITPABOBBIM M MOPAIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh cpencTBa MH(OPMALIMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUW B PEUICHUU KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX W OpraHU3allMOHHBIX  3aJa4 ¢
cobmroaeHreM TpeboBaHui 3PrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYpCcOCOepEeKeHUsI, TPABOBBIX M
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€301MaCHOCTH;

- BJIaJIeTh HaBBIKAMU PACIO3HABAHUS U 3alIUTHI MH(POpMALUH,
nH(pOpPMaIIMOHHOH 0€301MaCHOCTH IMYHOCTH

IICEBJIOHAYYHBIE 3HAHMSI U3 PA3JINYHBIX HICTOUHHUKOB (CPEICTBA
MaccoBO WH(pOpMAaNNK, HAYYHO-TOMYJSPHBIE MaTepHAalIb);

WHTEPIPETUPOBATh  ATHUYECKHUE  aCTEKThl  COBPEMEHHBIX
HCCICAOBAHUM B OMOJIOTMM, MEIMIIMHE, OHUOTECXHOJIOIUH;
paccMaTpuBarh  TJIOOATBHBIE  JKOJIOTMYECKHE  MPOOIEMBbI
COBPEMEHHOCTH, (QOpMUPOBATH MO OTHOUIEHHUIO K HUM
COOCTBEHHYIO MO3UIIUIO;

chOopMUPOBAaHHOCTh ~ YMEHUW  CO37aBaTb  COOCTBEHHBIC
MACbMEHHBIE W YCTHBIE  COOOIIEHHST HAa  OCHOBE

Oounosornueckoil MHQPOPMAIMU W3 HECKOJIBKUX HCTOUYHHKOB,
TPaMOTHO WCIOJIH30BATh MOHATHHHBIN armapar OHoJIOTHH




OK 04. D¢ddextuBHO

- TOTOBHOCTb K CaMOpPA3BHUTHIO, CaMOCTOATCIBHOCTU MU

HpI/IO6p€TeHI/Ie OIlbITa TMPUMCHCHUA OCHOBHBIX MCTO/J0B

B3aHMOﬂeﬁCTBOBaTB CaMOOIPEIEIICHHUIO;
W paboTath B | _oppanepme HaBBIKAMHU YIE6HO-HCCIEIOBATENBCKOM, | | or0  HOSHANMA, - HCTOJIB3YEMbIX B Ouonoruu:
KOJUIEKTHBE i . . HAOJMIOJEHUS] W OIMCAaHUS JKUBBIX CHUCTEM, IIPOLIECCOB U
KOMaHJIe TIPOCKTHOM H COLMALHON ACATCIBHOCTH, ABJICHUN; OpraHu3allid W MPOBEACHUS OHOJOTHYECKOTO
OBiiajeHHe  YHHBEPCAIBHBIMH  KOMMYHHKATUBHBIMH | skcriepHMeHTa, BBIJIBH)KEHUS TUIIOTE3, BBISIBJICHUS
AelCTBUSIMU: 3aBUCUMOCTHU MEXIy  HCCIeAYEeMBbIMU BEJIMYMHAMU,
0) coBMecCTHasl 1eSITeJIbHOCTD! O0OBSCHEHUS TOJYYEHHBIX PE3YyIbTaTOB M (POPMYIHPOBAHUS
- IOHWMaTh W HCIIOJNB30BATh IPEHMYLIECTBA KOMAHAHON u | BPIBOJIOB C HCHOJL30BAHMEM HAYYHBIX NOHATHN, TEOPUH M
WHJIMBHIYAIBHOU paObOTHI; 3aKOHOB
- MPUHUMATh LEeH COBMECTHOM JIESTEIBHOCTH,
OpraHM30BBIBATb U  KOOPAMHHPOBATH JIEHCTBUS 1O €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JEHUCTBUN, pacHpeneisTh
pOJIM C y4E€TOM MHEHUH Y4aCTHUKOB OOCYXJaTh Pe3yibTaThbl
COBMECTHOM paboThI;
- KOOpIMHUPOBAaTH U BBHIMOJHATH pPabOTy B YCIOBUSX
peanbHOro, BUPTYAJIBHOTO " KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,
- OCYHIECTBJISATh NMO3WTUBHOE CTPATETMYECKOE IOBEJIECHUE B
pa3IMYHBIX  CUTyalUusX, [pOSBIATb  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBaanenue YHHMBEPCAJIbHBIMHA peryJsiTHBHbIMHU
JelCTBUSIMH:
I') NPUHATHE ce0sl U APYTHX JIIO/Ie:
- NPUHUMATb MOTHUBBI M apryMEHTbl JPYrux JIIOJAed Ipu
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;
- MPU3HABATh CBOE MPABO U MPaBO JPYTUX JIFOJCH Ha OMIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3ULMH JPYroro
4eJI0BEKa
OK 07. B o0s1acTH 3K010IrM4YECKOr0 BOCIIMTAHUSA:
ConeiicTBoBath - c(OPMHUPOBAHHOCTb 3KOJOTMUYECKON KYJIBTYpHI, IOHUMaHUE COPMUPOBAHHOCTE YMEHUA MPUMEHATD TONYYEHHbIE SHaHMA
COXPAHCHHUIO T wa | A 00BsICHEHUsI OMOJIOTHYECKUX MPOIIECCOB U SBJICHUH, IS

COMMAaJIbHO-3KOHOMHNYCCKHUX mpoueccoB

IIPUHATUS NIPAKTUYECKUX PELICHUN B MTOBCEJHEBHOW KU3HHU C




OKpYyKarouen
cpensl,
pecypcocOepexeHII0
, IPUMEHSATh 3HAHUS
00 U3MEHECHUU
KJIMMaTa, IPUHIIHITBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaITUSIX

COCTOSIHME MPUPOAHOM W COLMAJIBbHOW CpeAbl, OCO3HAHHE
rJ100aIbHOTO XapaKTepa 3KOJOTHUECKUX Ipooiem;
- IUIAHAPOBAHUE U OCYILECTBIICHUE JIEUCTBUI B OKPYKAIOLIECH

cpele Ha OCHOBE 3HAHUA LEJle YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;
AKTHUBHOE  HENPUATHE  JECWCTBUHM, MNPHUHOCALIUMX  BpPENX

OKpYKarollen cpere;
- YMCHHUC ITPOTHO3UPOBATH HC6J’IaFOHpI/I$ITHI>I€ OKOJIOTUYECKHUE
moCIeaACTBUA MPCANTPUHUMACMBIX I[GflCTBHfI, npeaoTBpalaTb

HX;

- paclIMpeHHE OMbITa  JESITEIBHOCTH  SKOJOTMYECKOU
HaNpaBJIEHHOCTH;

- OBJAJCHUE  HaBbIKaMH  y4eOHO-HCCIIEI0BATEIbCKOM,

MPOEKTHOM U COIMAJIBbHOMN JIEATEIbHOCTH

nenplo  oOecrieueHust 0€30MaCHOCTH CBOETO  3/I0POBbA U
3/I0pOBbSl OKPYKAIOIUX JIIOJCH, COOJIIOAEHUS 310pOBOTO
00pa3a JKM3HH, HOPM I'PaMOTHOTO MOBEACHUS B OKpY’KaroLeil
IIPUPOIHOMN cpene; IIOHUMAaHHE HE00XO0AMMOCTHU
UCIOJIb30BAaHUSl JTOCTHXKEHUM COBpEeMEHHOW OuoJsiorun u
OMOTEXHOJIOTUH Ul PallMOHAIBHOIO IPUPOIOTIOIb30BAHUS




2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0BemM 00pa3oBaTe/IbHOI MPOrpaMMBbI AMCIUIIMHbI 36

B T.4.

OcHOBHOE coJep:KaHue 33

B T. 4..

TEOpPETHYECKOE 00yUeHue 27

B T.4. IPpo(ecCHOHaTBHO-OPHEHTHPOBAHHOE COJICPIKaHNE

MPaKTUYIECKUE 3aHATUSA 4
B T.4. MPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 1
abopaTOPHBIC 3AHITHS 2
B T.4. MPOECCUOHATBHO-OPUECHTHPOBAHHOE COICPKaHUE 1
KouncyabTanust 1

IIpome:kyTouHas aTTecTanMs (3a4€T) 2




2.2. TemaTnyeckuii IjIaH u CodepiKaHue TUCIHUIIJINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U PodecCHOHATBHO-OPHMEHTHPOBAHHOE), O0bem | Popmupyembie
pa3iesioB U TeM JadopaTopHble H MPAKTHYECKHE 3aHATHSA, IPUKJIAAHON MOAYJIb (IPH HAJIUYMH) 4YacoB | KOMIIETEHUHH
1 2 3 4

Pa3nea 1. Kierka — cTpyKTYpHO-()YyHKIMOHAJIbHASI €ANHULA KHBOT'0 9
Tema 1.1. OcHoBHOE coep:kaHue 1 OK 2
BuoJiorus kak Teoperuyeckoe odyueHue: 1
Hayka. O0masi  |CoppemeHHbIe OTpACIIH GHONOTHYCCKHIX 3HAHHIA. CBsI3b OHOOTHH C IPYTHMH HayKaMu: OHOXHMHUS,
XapakTepUCTHK |Guodusnka, OuoHuka, renoreorpadus u ap. Posb u Mecto 6uosioruu B pOpMUPOBAHUU COBPEMEHHOM
a JKU3HU Hay4yHOU KapTHUHBI MUpa. Y POBHU OpraHHU3aIiy kuBoil Marepuu. OO0Ias XxapakTeprCcTHKa KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XHUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcHoOBHOE coep:KaHue 3 OK-1
CTpyKTypHO- Teoperuyeckoe od0yueHue: 2 OK-2
¢pynkuuonaabH | Kierounast reopus (T. [lIBanu, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJIOXKCHHS COBPEMEHHOM KIICTOYHOM OK-4
asl OpraHu3auus | TeopuH. THUIIBI KJIETOYHON OPraHU3aluu: MPOKAPUOTHUECKUHN U DYKaApUOTHUYECKUN. OTHOKIIETOUHBIE U
KJIeTOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTPOEHHUE MTPOKAPUOTUUECKON KIeTKU. CTpOEHUE 3YKapUOTHUYECKON KIIETKHU.

Hexnerounsie ¢popMmsbl sxu3HU (BUPYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHA: 1

[IproOpereHue omnpITa MPUMEHEHHS] TEXHUKH MUKPOCKOITMPOBAHUS IIPU BBITIOJHEHUH Ja00PATOPHBIX paboT:

JlaGopaTopHas

1. JlaGoparopnas pabota «CTpoeHHE KJICTKH (pacTeHUs, )KUBOTHBIC, IPUObI) U KJIETOYHBIC BKIIOUCHUS
(Kkpaxmail, KapOTHHOUIbI, XJIOPOILJIACTHI, XPOMOTLIIACTHI )»

[ToarotoBka MUKpOIIpENapaToB, HAOIIOACHUE C TOMOIIBI0 MUKPOCKOIIA, BHISIBICHUE PA3IUYUA MEXKIY

M3y4aeMbIMU 00BbEKTaMu, (OPMYITHPOBAHUE BHIBOJOB
Tema 1.3. OcHoOBHOE cojlep:KaHue 2 OK-1
CTpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynknuonaabH | XpomocomHas reopust T. Moprana. CTpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK, TOMOJIOTHYHBIE
ble (DAKTOPbI HEroMOJIOTMYHBIE XPOMOCOMBI, FaIIONIHbIN 1 AuIuIouaHbli Habop. Hyxiennossie kucnotel: JTHK, PHK
HACJIEICTBEHHOC | HAXO0XJCHUE B KIETKE, X CTpOeHHE U (DYHKIMH. MaTpUuHbIe MPOILIECCH B KIETKE: PEIUTHKAIUs, ONOCHHTE3
TH Oenka, pernapanus. [ eHeTUUeCKuit KOJ 1 ero CBOMCTBa
Tema 1.4. OcHoBHOe coaepkaHue 1 OK-2




OO0MeH BelllecTB
U MpeBpalleHue

TCOPCTI/I‘leCKOC oﬁyqelme:

[MousiTue MeTabOIN3M. ACCI/IMI/IJ'ISILII/ISI 1 IUCCUMMIEIIHNA — ABC CTOPOHBIL MeTtaboau3ma. Tursl oOMeHa

JHEepruu B BEIIECTB: aBTOTPOHBIN U reTepoTpoHbIi, a3poOHBIN 1 aHa’poOHbIH. [InacTuueckuii oomMen. doTocuHTeE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coep:kaHue 1 OK -2
Ku3HeHHBIH Teopernueckoe o0yuyeHue: 1 OK-4
HMKJI KJIeTKH. Knetounslii nuki, ero nepuoipl. MUTO3, €ro cTajiuu U NpoUCXoasiue npoueccel. buonoruueckoe
Muro3. Meiio3 3Ha4YeHHe MUTO3a. Melo3 u ero craauu. [loBenenne xpomocom B Meitose. Kpoccunrosep. buonornueckuit

CMBICII Mel03a
KountpoJubHas MonexkyaspHbINA ypOBEHb OpPraHn3aluy )KUBOTO 1
padora
Paznen 2. Crpoenue u GpyHKIMH OpPraHusmMa 10
Tema 2.1. OcHOBHOE coep:KaHue 1 OK -2
Crpoenue Teoperuyeckoe odyueHue: 1 OK-4
oprasHusma MHOTOKJIETOYHbIE OPTaHN3MbI. B3aMOCBS3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpraHu3Me.

I'omeocTa3 opranusma u ero noAjAepKaHue B PoLECcCe XKU3HEACATETbHOCTH
Tema 2.2. OcHOBHOE co/lep:KaHue 1 OK -2
Dopmbl Teopernueckoe o0yueHue: 1
Pa3sMHOKeHUs! ®opMbl pa3MHOKEHHUs OpraHu3MoB. becnonoe 1 nonoBoe pazMHokeHHe. Bupl 6ecronoro pa3MHOKEHUS.
OPraHu3MoB [TonoBoe pasmuoxkenue. ['amMmerorenes y »)KuBoTHbIX. CiepmaToreHes u oorene3. CTpoeHre noJIOBbIX

kieTok. Omio10TBOpeHue
Tema 2.3. OcHOBHOE coJiep:KaHue 1 OK-2
Onrorenes Teopernueckoe o0y4eHue: 1 OK-4
pacTeHHui, WuauBuyanbHOE pa3BUTHE OpPraHU3MOB. DMOpHoOreHes u ero craguu. IlocraMmOproHanbHbIN EPHO.
JKUBOTHBIX U Cranuu nocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX U yenoBeka. [IpsiMoe 1 Henpsimoe pa3BUTHE.
YyeJ0BeKa buonornyeckoe crapenue u cmepTb. OHTOT€HE3 pacTeHUH
Tema 2.4. OcHoBHOE coiep:KaHue 2 OK-2
3akonomepHocT | Teopernmueckoe o0yueHme: 2 OK-4
U HacsenoBaHusi | OCHOBHbIE MOHATHS T€HETHUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menpaens

(MoHOTHOpHIHOE M TOJUTHOPUAHOE CKpelnBaHue). BzanmoaeiictBrue reHoB
Tema 2.5. OcHoBHOE conepkaHue 2 OK-1
Cueriennoe Teoperuueckoe oGydenue: 1 OK-2
Hacjel0BaHue 3akonbl T. Moprana. CuernieHHOe Hacae10BaHue TeHOB, HapylleHue cuerienus. HacnenoBanue




NPU3HAKOB IIPU3HAKOB, CLIETNIEHHBIX C [10JIOM
I[IpakTHYeckue 3aHATHSA: 1
Pemenue 3a1au Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
CLICTVIEHHOM HAaCJIEI0BaHUU, COCTABJICHNE TEHOTUIIMUECKHUX CXEM CKPELMBAHUS
Tema 2.6. OcHoBHOE coep:kaHue 2 OK-1
3axonomepHocT | TeopeTHueckoe o0yyeHuHe: 1 OK-2
H M3MEHYHBOCTH | I3MEeHYMBOCTH MPU3HAKOB. BHU/IbI N3MEHUMBOCTH: HACIIEACTBEHHAS U HEHACIICICTBEHHAs. 3aKOH OK-4
TOMOJIOTMUECKUX PAJOB B HacieAcTBeHHON usmeHunBocT (H.M. BaBuios). MyrannonHas Teopust
W3MEHYMBOCTU. Bubl MyTannii 1 npuunHbI UX BO3HUKHOBEeHUA. Kapuotun yenoseka. HacneactBeHHbie
3a00seBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE O0JIe3HH ueoBeka. bone3nu ¢ HacaeacTBEHHOM
MIPEIPacIoOKEHHOCThIO0. 3HAU€HUE MEIMIIMHCKON T'€HETUKH B MPEJOTBPAIICHNHN U JICHEHUH F€HETUIECKUX
3a00JieBaHMI YeoBeKa
IpakTHYeCKHE 3aHATHS: 1
Pemenue 3a1ay Ha onpe/esieHne THIIAa MyTallUK [P TIepeaue HaclIeICTBEHHBIX PU3HAKOB, COCTABICHHE
TEHOTHUITUYECKUX CXEM CKpEITUBAHUS
KoutpoabHas 1
Crpoenue u GyHKIUHA OpraHUu3Ma
padora
Paznen 3. Teopusi 3BoJI0IMH 3
Tema 3.1. OcHOBHOE co/lep:KaHue 1 OK -2
HUctopus Teopernyeckoe o0yueHue: 1 OK-4
3BOJIIOUMOHHOrO | [TepBrie aBosmormonHsie koHnenuuu (JK.b. Jlamapk, XK.JI. Broddon). Dpomonronnas reopust Y. Jlapsuna.
YUYeHHS. CuHTeTH4ecKasi TEOpHsl SBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
Muxkpossoouu | MukposBosronus. [lomyssiius Kak 3jeMeHTapHas eMHUIA YBOTIONNHU. [ €HeTHYEeCKUEe OCHOBBI SBOJIIOIIUH.
| DnemeHTapHbIe (PAKTOPHI HBOJIIOLMHU. EcTecTBeHHBINH 0TOOp — HANPaBISAIONINI (PAKTOP IBOIIOLUH.
BunooOpa3oBanue Kak pe3yibTaT MUKPOIBOIIOLUU
Tema 3.2. OcHoOBHOE co/lep:KaHue 1 OK-2
MakposBosaonu | Teoperuueckoe o0ydyeHue: 1 OK-4
sl. Maxkpossomtorusi. DopMbl 1 OCHOBHBIE HanpaBieHus Makpolsomtoiuu (A.H. Cesepros). [Tytu
BosHukHOBeHHME | nocTKeHUs OMoIoTHYecKoro mporpecca. CoxpaneHue 6HopasHooOpasus Ha 3emire.

U pa3BUTHE
JKM3HU Ha 3eMiie

I'unoTe3bl 1 TeOpUM BO3ZHUKHOBEHUS KM3HU Ha 3emile. [losBIeHNe NepBhIX KIETOK U UX IBOJIFOLIMSL.
IIpoxaproTs! u 3ykapuoTsl. [IponcxoxkaeHne MHOTOKIETOYHBIX OpraHu3MOB. BO3HMKHOBEHNE OCHOBHBIX
LAPCTB 3YKapHOT




Tema 3.3. OcHoBHOeE colep:xaHue 1 OK -2
Ipoucxo:xaenue | TeopeTuueckoe o0ydeHue: 1 OK -4
yeJioBeKa — AHTpo1o0JIoTHs — HayKa 0 yesnoBeke. CucTeMaTHuecKoe NoJIoKeHue yenoBeka. CX0/1CTBO M OTIIMYUS
aHTpOIOreHe3 YeJI0BEKa € )KMBOTHBIMU. OCHOBHBIE CTa/IMM AHTPOIIOr'€HE3a. DBOJIIOLINS COBPEMEHHOTO YEJI0BEKA.

UYenoBeueckue pacsl U X €AMHCTBO. BpeMst v IyTH paccesieHus 4eIoBeKa 10 IIJIaHEeTe.

[Tprucroco6IeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHSM CPEJIbI
Paznen 4. dxosnorus 9
Tema 4.1. OcHoBHOE coep:kaHue 1 OK-1
Jxosornvyeckne | Teopernueckoe odoyuyeHue: 1 OK-2
(hakTopsbI 1 Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/AYyIlIHAs, IOUBEHHAs, BHYTPUOPTraHU3MeHHast. PU3NKO- OK-7
cpeabl KU3HH XMUMHUYECKHE 0COOEHHOCTH CpeJl 00MTaHUs OpraHu3MoB. [IpucnocobneHust OpraHu3MoB K KU3HU B Pa3HbIX

cpenax. [lonstue axonorudeckoro dakropa. Knaccudukanms sxosorudeckux paxtopos. [Ipasmio

vmuanmMyMa 1O. JInbuxa. 3akon Tonepantoctu B. llendopna
Tema 4.2. OcHOBHOE coep:KaHue 2 OK-1
Homyasinus, Teopernueckoe o0yueHue: 2 OK -2
cooliecTna, DKOJIOrMYecKasi XapaKTepUCTHKa BUJA U TOMYJIALUU. DKOJOTHYECKasi HUILIA BUAA. DKOJIOTUYECKUE OK-7
IKOCUCTEMBI XapakTepucTUkH nomyasuuu. CoolmiecTBa U 3KocucTeMbl. bruorieHos u ero cTpykrypa. CBsizu MexXIy

opranu3zMamu B OuorieHo3e. CTpYKTypHbIE KOMIIOHEHThI SKOCUCTEMBI: IIPOAYLIEHTbI, KOHCYMEHTHI,

peayneHTsl. KpyroBopoT BemecTB v MOTOK SHEPTUH B 3KocucTeme. Tpoduueckue ypoBHH
Tema 4.3. OcHOBHOE co/lep:KaHue 1 OK-1
buocdepa - Teopernueckoe o0yueHue: 1 OK -2
rjiodajgbHast buocdepa — xxuBas o6om0uka 3emiun. PazButue npencrasienuii o onocdepe B Tpynax B.W. Bepnanckoro. OK -7
KoJIornyeckass | O6mactu 6uochepsl 1 ee KOMIOHEHTHI. JKuBOE BemecTBO 6nocdepsl 1 ero GyHKIUH.
cucreMa 3aKOHOMEPHOCTH CylecTBOBaHUs Orocdepbl. OcodeHHOCTH Orocdephl Kak riao0aaTbHON IKOCUCTEMBI.

Jlunamudeckoe paBHOBecue B buocdepe. KpyroBopoTsl BemecTB 1 OMOr€0XUMHUYECKUE ITUKIIBI.

I'mo6anpHbIe SKONIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOE co/lep:KaHue 2 OK-1
Bausinue Teopernueckoe o0yueHue: 1 OK-2
AHTPOMOrEeHHBIX | AHTPOIOTEHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJ aHTPOIIOTEHHOTO BO3/ICHCTBUSI. OK -4
(akTopos Ha AHTpomnoreHHsle Bo3ieicTBHsI Ha aTMocdepy. BosneiictBus Ha ruapocdepy. BozaeiictBus Ha murochepy. OK-7
onochepy AHTpoOTNOTeHHbIE BO3/IeHCTBHSI HA OMOTHYECKHE COO0IIecTBA. YTIyOIeHHO U3y4atoTCs OTXO0/Ibl, CBSI3aHHbIE IIK ...

C oIpenereHHOH mpodeccueil/cnenuanrbHOCThIO

IpakTuyecKne 3aHATHS: 1




HpaKanecxoe 3aHATUC «OTXO,HBI MMPOU3BOACTBA»

*B ToM 4HcCJIe HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOG COACPKaHUEC MPAKTUYECCKOI0 3aHATUA

[Ipaktudeckoe 3ansTHe «OTX0AbI MPOU3BOACTBA». Ha ocHOBE (henepanbHOroO Kiaccu(pUKAIIMOHHOTO

KaTaJjiora 0TX0/I0B OIPENEIIATh KJIACC OMACHOCTH OTXO/0B; arperaTHOE COCTOSTHHUE U (PU3HUECKYI0 GopMy

OTXOJIOB, 00pa3yromuxcs Ha paboyeM MecTe / Ha dTarax IMPOU3BOJICTBA, CBI3aHHBIE C ONIPEICIICHHON
npogeccueil/crennanbHOCTHIO

Tema 4.5.
Bausinue
COUAJILHO-
IKOJIOTMYECKHX
(¢pakTopos Ha
310pOBbE
yejioBeKa

OcHoBHOE€ Coa€cpiKaHue

Teopernyeckoe o0yueHue:

|

310poBbe U ero cocTapJstonue. ®akTopbl, MOJOKUTEITHHO U OTPUIIATEIHHO BIUSIONINE HA OPTaHU3M
yenoBeka. [Ipobiema TeXHOTeHHBIX BO3/IEHCTBHI Ha 3JI0POBhE YeJIOBEKA (JIEKTPOMArHUTHBIE TIOJIS,
OBITOBAsI XUMUSI, U30BITOUHBIE IITYMBI, pauaIvs U T.11.). AJanTaius opranu3ma 4ejioBeka K gpaxkropam
okpyxatomen cpeapl. [IpuHiumel hopMupoBaHus 310pOBhecOeperaromniero nmosenaeHus. Guzndeckas
AKTUBHOCTbH U 3JI0POBbE. bBHOXMMHWYECKHE aCIEKThl pAllMOHAJILHOTO MUTAHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHast pabota Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBeHHast pab0TOCIIOCOOHOCTH
OBnageHne METOJaMH OTIPEJICIICHHS TIOKa3aTesIeil YMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
MOJIyYE€HHBIX Pe3y/IbTaTOB U (GOPMyIHpPOBaHKE BHIBOIOB (MMMCHbMEHHO) C UCTIOJIb30BAaHUEM HAYUHBIX
MOHSTUH, TEOPUI U 3aKOHOB

2. JlabopatopHas paborta «BnusHue abnoTrdeckux (pakTopoB Ha YeIOBeKa (HU3KUE U BRICOKHE

TEMIIEPATYPHI )»

N3ydyeHne MexaHU3MOB aJlaniTallii OpraHu3Ma 4ejloBeKa K HU3KHM U BBICOKHM TeMIlepaTrypaMm U
00BsICHEHHUE MOTYUYCHHBIX PE3YIbTAaTOB U (POPMYIHUPOBAHKE BHIBOJAOB (IIMCHbMEHHO) C UCIIOJIB30BAHUEM
HAaYYHBIX MOHSATUM, TEOPUN U 3aKOHOB

*B ToM uncie npodeccHOHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaAHUe JI1a00PATOPHOTO 3aHATHS

B xauecTtBe TPUITCPOB CHIIKAKOIIUX pa6OTOCHOCO6HOCTL HCII0JIB30BAaTh YCJIIOBUA OCYLICCTBIICHUA
HpO(b@CCHOHEU'ILHOﬁ ACATCIIbHOCTU: IIYM, TEMIIEpATYypAa, @HSHH@CK&H Harpyska v T.nH.

OK-2
OK-4
OK -7
IIK ...

KonTpoabHasi
padora

TeOpeTI/I‘IeCKI/Ie ACIICKTHI 3KOJIOINH1

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COAePKAHUE TPUKJIATHOTO MOIYJIA)

Pasnena 5. buoJsiorus B ;KkU3HH

Tema 5.1.
Bbuorexnogornm

OcHoBHOE conepkaHue

N

Teopeanecxoe CoACpKaHuEC:

OK-1
OK-2
OK-4




B KM3HH buotexnonorus kak Hayka ¥ Mpou3BoIcTBO. OCHOBHBIE HAMPABIICHUS] COBPEMEHHON OMOTEXHOJIOTHH. 1 IIK ...
KaXKI10T0 Meroas!l 6uorexuosioru. OObEKTH OMOTEXHOJIOTHNA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUYECKUX

SKCTIepuMeHTOB. [IpaBuiia morcka u aHamu3a OMO3KOIOTUYECKON HH(POPMAITUH U3 PA3IMYHBIX HCTOUHUKOB

(mayuHast 1 yueOHO-Hay4dHasl TUTEPATypa, CPEICTBA MaccoBO nH(popMariu, cetb IHTepHET U 1pyrue)

IIpakTnyeckue 3aHATHS: 1

Keticpl Ha aHanu3 nH(pOpPMAIMK O HAYIHBIX TOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHA, 1

KJIETOUYHOM MHXEHEPUH, IUILEBbIX OMOTEXHOIOI M. 3aluTa Keica: IpeCTaBIEHUE Pe3yJIbTaTOB PELICHUS

KeWCOB (BBICTYIIJICHHE C MTPE3EHTAINEl )

*B ToM unciie npogeccuoHaTbLHO-OPMEHTHPOBAHHOE CO/Iep:KaHie MPAKTHYECKOr0 3aHATUS 1

Tema 5.1 obs3aTenbHa A1 U3yYEHUS CTYICHTaMH BCeX Mpodeccuii/crennanbHOCTe!
Tema 5.2.1. BMOTeXHOJI0TrMM B NPOMBINLIEHHOCTH (U1 YKPYIIHEHHBIX rpynn npodeccuii/cnenuanasbuocreii 07.00.00, 4 2
08.00.00, 13.00.00, 14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00,
38.00.00, 43.00.00, 46.00.00, 53.00.00, 54.00.00 (xpome 54.02.07)
Tema 5.2.1. OcHOBHOE coep:KaHue 2
buorexnonorun | [IpakTudyecKue 3aHATHS: 2
B PasBuTne mpoMBIIIEHHON OMOTEXHOJIOTHI U €€ TIPUMEHEHHUE B KU3HH YEIIOBEKA, TIOUCK M aHAIIN3 1
NPOMBINIVIEHHOC | yyyhopmaruy U3 pasaIMYHBIX HCTOYHUKOB (Hay4Has M ydeOHO-HaydHas JIMTEPATypa, CPEACTBA MACCOBON
™ uHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicbl Ha aHanu3 nHGOPMAIH O Pa3BUTHH MPOMBIIIEHHOW OMOTEXHOJIOT U (IO rpyrmnam)

3amura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHUE C IPE3CHTAIINECH ) 1
Tema 5.2.2. ConuajibHO-3THYECKHE ACNEKTHI OMOTEXHOJIOTUil (IVIsl YKPYIIHEHHBIX rpynn npodgeccuii/cnennajibHOCTEH 2
38.00.00, 39.00.00, 40.00.00, 42.00.00, 50.00.00, 51.00.00, 52.00.00, 53.00.00, 55.00.00, 57.00.00)
Tema 5.2.2. OcHOBHOE cojlep:KaHue 2 OK-1
CounajbHo- IpakTHyecKue 3aHATHS: 2 OK -2
ITHYECKHE DTHUYEeCKUE aCTIeKThl Pa3BUTHS OUMOTEXHOJIOTUN U MPUMEHEHHE UX B JKU3HU YEJIOBEKA, IOUCK U aHAIIN3 1 OK-4
ACHEKTDI _ | mHQOpMAalUK U3 pa3IMYHbIX HCTOYHHUKOB (HaydHas U ydeOHO-Hay4Has JIMTepaTypa, CpPeICTBAa MacCOBOM IIK
OnoTexHoIOrHH uHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicbl Ha aHanu3 uHGOpMAIUU 00 STUYECKUX aCeKTaX pa3BUTHUS OMOTEXHOJIOTHI (IO rpyImam)

3amuTa Keiica: [IpeacraBnenue pe3ynbTaToB penieHus KeHcoB (BBICTYIUICHHE C TPe3eHTalnei ) 1
Tema 5.2.3. BHOTeXHOJIOTMH M TEXHUYECKHE CHCTEMbI (1J151 YKPYNHEHHbIX rpynn npodgeccuit/cnenuaasaocreii 05.00.00, 4 2
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)
Tema 5.2.3. OcHoBHOe conep:xaHue 2 OK-1
buorexHosorun | [IpakTuyeckue 3aHATHSA: 2 OK -2
1 TEXHUYECKHE | Pa3pyTiie OMOTEXHOJIOTHI C IPUMEHEHUEM TEXHUYECKUX CHCTeM (OMOMHKeHepHsl, OMOMH(pOpMaTHKA, 1 OK-4




IIK ...

CHCTEeMBbI OMOHMKA) U X IPUMEHEHUE B KHU3HH YEJIOBEKA, OUCK M aHAIN3 UH(OPMAIUU U3 PA3THYHBIX UCTOYHUKOB
(HayuHast 1 yueOHO-Hay4YHas TUTEPATypa, CPEICTBA MaccoBOi nH(popMaruu, cetb IHTepHET U 1pyrue)
Ketficpl Ha aHanu3 nHpoOpMAIMK O Pa3BUTUH OMOTEXHOJIOTUH C MPUMEHEHHEM TEXHHUECKUX CHCTEM (I10
rpymnmam)
3ammTa keica: [IpeacraBieHue pe3yabTaToOB pElICHUs KeHCOB (BBICTYIUICHUE C TIPE3EHTAIIMEH ) 1
IIpome:xyTouHa 1
sl aTTeCTalus Mo | 3a4€eT
AUCHUILINHE
Bcero: 36




3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIUIIVIMH

3.1. I_L]'Iﬂ peaim3anuu nmporpaMmbl TUCHHUIIMHBI 10JIKHBI ObITh NPpEeAYCMOTPEHLI CJICAYIOIIHUE
CIICHMAJbHbIC MOMCIIICHUSA

Kabuner «buonorum», OCHAIIEHHBIM O0OpYyJAOBaHWEM: MeOeNb, OCKA, MEJ, HarjsJIHbIe
nocobuss (KOMIUIEKTHl y4eOHBIX TaONUI, IUIAKaTOB), TEXHUYECKUMHU CpPEIACTBAMU OOYUYCHHS:
KOMIIBIOTEP C YCTPOICTBAMU BOCIIPOU3BEACHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C IKPAHOM,
YKa3Ka-Ipe3eHTep sl IPe3eHTalUN.

JlabGopaTopusi, OCHalieHHas OOOpYyIOBaHHEM MJisi TPOBEIACHUS 3aHATHUH: MHKPOCKOIIHI,
CEKYHJIOMEpP, TOHOMETp, JabopaTopHas mocyaa (mpoOUPKH, TOJCTABKUA Il MPOOUPOK, MUHIIETHI,
[IECOK, CTYNKH C TIE€CTUKaMH, IpeIMETHblE U TOKPOBHBIE CTEKJa, CTEKJISHHBIE MaJ0YKH,
IIpenapoBalIbHbIE UIJIbI, (UIbTpOBaIbHAS Oymara (cayierku), cTakaHbl) THIIEPTOHUYECKUNH PAcTBOP
xynopuaa Hatpus, 3%-HBIA pacTBOpP MEPOKCHAA BOJOPOJA, PAacTBOp HoAa B WOIJUCTOM KajuH,
TJIMIEPUH, KITYOHH KapTodes, JIUCT 30 KaHaJICKOU, IJI01 PSONHBI OOBIKHOBEHHOU (PSOMHBI HITH
TOMara), JIyK pern4aTblid, pa3BeICHHBIE B BOJE IPOXKIKH);

3.2. UudopmanuonHoe odecneyeHne peaau3auuu NporpaMmbl

Jlnst peanuzanuy mporpaMMbl OMOTHOTEUHBIN (HOHI 00pa30BaTEILHON OpPraHU3aAIlUN JOJIKEH
UMETh TeyYaTHbIE W/WIK DJIEKTPOHHbIE 00pa3oBaTe/lbHble W  HH(QOPMAIOHHBIE PECYPCHI,
PEKOMEHI0OBAaHHBIE JJISi KCIIOJIb30BaHUSA B 00pa3oBaTEIbHOM IpOLIECCe, HE CTapulie MATH JET C
MOMEHTA HU3/1aHusl.

PekoMeHyemble TedaTHbIE W3JAaHUS MO peanu3aluu 0011eo0pa3oBaTeNbHON AUCIMILTMHBI
MIpPE/ICTaBJICHbl B METOUYECKHX PEKOMEHAINAX M0 OpraHu3aluu 00ydeHusl.



4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON
JUCIHHUIIVIMHBI

KoHTpoib W oOHEHKa pe3ylbTaTOB OCBOCHHUSA  00meoOpa3oBaTEIIbHON  AMCIUTLIUHBI
PACKpBIBAIOTCST 4epe3 JMCUUIUIMHAPHBIE PE3yNbTaThl, HAIpaBJICHHbIE Ha (HOPMUPOBAHHE OOIIUX U
podecCHOHABHBIX KOMIIETCHIIHNA TI0 pa3/ieliaM U TeMaM COJIep KaHus y4eOHOTO MaTepHara.

Oo0masn Paznen/Tema THun oeHOYHBIX MepONPUATHIA
KOMIeTeHI U

Paznen 1. Knerka — KonTponbhas padora
CTPYKTYPHO- «MoJIeKyISIpHBIN YPOBEHB
(GyHKIHOHAILHAS eAMHHUIA OpraHu3aIuy KUBOTOY
JKUBOT'0

OK 02 buonorus xak Hayka. OO0rmas 3anoyiHeHHEe TaOJIHIIBI C OTIMCAHUEM
XapaKTEPUCTHKA KU3HU METOJI0B MUKPOCKOTIMPOBAHHUS C UX

JIOCTOMHCTBAMU M HEJOCTAaTKAMH.
3anosiHeHne TaOHIbl «BKias yueHbIx
B pa3BUTHE OUOJIOTUM»

3anoJIHeHUE CPAaBHUTEITLHON TaOIUIIbI
CXOJICTBA Y Pa3JIMYMI )KMBOTO U HE

KUBOTO

OK 01 CrpykrypHOo-(dyHKIIMOHaNbHAs | OneHuBaemMasi AUCKYCCHS 0 BOIIpOcaM
OK 02 OpraHU3aIMs KIETOK JEKIUU

OK 04 Pa3paboTka MEHTAJILHON KapThI 11O

KJIacCU(UKAIMH KIETOK U UX CTPOCHUIO
Ha MPO- ¥ SYKAPHOTUIECKUX U TI0
[apCTBaM B MUHU T'PYIIIax
BeimoHeHue 1 3amuTa 1a00paTOPHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOUHBIC
BKITIOYCHUS (KpaxMai, KapOTHHOU/IBI,
XJIOPOTUIACTBI, XPOMOTLUIACTHI ))»
[Ipaktudeckoe 3anstue. [IpencrabBnenue
YCTHBIX COOOIICHUH ¢ IPe3CHTAIUEH,
MIOJITOTOBJICHHBIX I10 TICPEUHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX

Iperno/iaBaTesieM
OK 01 CrtpykTypHO-(hyHKIIMOHATbHBIE | DPOHTAIBHBIN OIIPOC
OK 02 (I)aKTOpLI HaACJII€ACTBEHHOCTHU Pa3pa60TKa rjoccapus

Pemenue 3anau Ha onpeneneHne
MIOCJIEZI0BATEIBLHOCTU HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B ClIydae
M3MEHEHHUS NI0CIIEA0BATEIbHOCTH
Hykseotunos JJTHK

OK 02 OOMeH BelecTB U @poHTAJIBHBIN 0IIPOC

IIPEBPAIICHUE SHECPITUH B KIICTKE 3amnoHeHne CpaBHHTeHLHOﬁ Ta6J'II/II_U>I
XapaKTepUCTUK TUTIOB OOMeHa
BELIECTB

OK 02 Kn3HEHHBIN IHUKIT KIETKU. OO6cyxeHre o BOpocaM JIEKIUH




OK 04

Muro3s. Metios

Pa3paboTka neHTbI BpeMEeHU
KU3HEHHOTO LKA

Pa3nen 2. Ctpoenue u
(pyHkuuu opranuzma

KontponsHas padora “CtpoeHue u
¢yHKIIMM Opranu3ma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEH, OpraHOB U CCTEM OpPraHOB
OpraHu3MoOB (PacTeHHUs], KUBOTHBIE,
YEJIOBEK) C KpaTKOM XapaKTepUCTUKON
uX QyHKINN

OK 02

@opMBI PA3MHOKEHUS
OpraHu3MOB

@pOHTANIBHBIN ONPOC

3anojaHeHue TabauIbl ¢ KPaTKOU
XapaKTEePUCTUKON U IpuMepamMu popMm
PAaSMHOXCHUS OPraHn3MOB

OK 02
OK 04

OHTOTEHE3 PacTeHHI, )KUBOTHBIX
Y YeoBeKa

Pa3paboTtka neHThl BpeMEHHU ¢
XapaKTePUCTUKOM 3TAarioB OHTOr€HE3a
OT/AEJIBHOM T'PYNIION JKUBOTHBIX U
YeJIoBeKa [0 MUKPOTpyIamM
Tect/onpoc

CocraBieHne KU3HEHHBIX IIUKIOB
pacTeHuii o otaenam (MOXOBHJIHBIE,
XBOILEBHU/IHBIC, TATIOPOTHUKOBUIHBIE,
roJI0CEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacjaeJOoBaHUs

Pa3paboTka riaoccapus
@poHTaTBHBINA OITPOC

Tect mo Bompocam JIEKIUU
Pemenue 3ana4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AQHATM3UPYIOIIEM CKpEIIMBaHUH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEIlMBAHUS

OK 01
OK 02

CHCHJ’IGHHOG HaCJICJ0BaHUC
IIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3a1a4 Ha onpeneneHue
BEPOSITHOCTH BOSHUKHOBEHUSI
HAaCJIC/ICTBEHHBIX TPU3HAKOB MPU
CICIUICHHOM HacJIeJOBaHMH,
COCTaBJICHHUE TEeHOTUIIMUECKHUX CXEM
CKpEILLIMBaHUSA

OK 01
OK 02
OK 04

3aKOHOMepHO CTH USMCHYUBOCTHU

Tecr.

Pemenue 3ana4 Ha onpeiesieHUE TUIIA
MYTalUM IIPU TIepeaayde
HACJIEICTBEHHBIX IPU3HAKOB,
COCTaBJICHHUE TCHOTUIIMUYECKHUX CXEM
CKpEILLIMBAaHUS

Pa3nen 3. Teopusi 3BoIONNH

KonTtponehas padota “Teopernueckue
aCIIEKTHI DBOIIOLIMHY KU3HU Ha 3emie”




OK 02

Hcropus 3BOJIIOLIMOHHOIO

OpPOHTAIBHBIN OIIPOC

OK 04 yueHus. MEKPO3BOJIIOLHS Pa3pa6oTka rioccapusi TEpMHHOB
Pa3zpaboTka EHTHI BpeMEeHH Pa3BUTHSA
ABOJIIOLIMOHHOTO YYEHUs
OK 02 Maxkpo3Bostonusi. OuenuBaemasi JUCKYCCHS:
OK 04 BoO3HHUKHOBEHUE U pa3BUTHE UCIIOJIb30BAHUE APTYMEHTOB,
JKM3HU Ha 3eMiie OMOJIOTMYECKON TEPMUHOJIOTUU U
CUMBOJIMKH ISl I0Ka3aTEIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII
Pa3paboTtka neHTH BpeMeHU
BO3HUKHOBEHUS U PA3BUTHS )KU3HU Ha
3emie
OK 02 [TpoucxoxaeHue yenoBeka — OpoHTANBHBIN OMPOC
OK 04 aHTPOIIOTeHE3 Pa3paboTtka neHTH BpeMeHU
IIPOUCXOXKACHUS YeJIOBEKa
Paznen 4. DxoJiorus
OK 01 Dkojorudeckue (pakTopsl U Tect no 3xoI0rUYECKUM QakTOopam 1
OK 02 cpensbl JKU3HU cpenaM KU3HUA OPraHu3MOB
OK 07
OK 01 [Momynsmms, cooOiecTra, CocTaBiieHHE CXEM KPYyroBOpoTa
OK 02 3KOCUCTEMBI BEIIIECTB, UCIOJIb3Yys MaTEPUAIIbI
OK 07 JEKIUU
Pemenuie npakTuKO-OpHEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHH 110 IEPEHOCY
BELIECTBA U SHEPTUH B 3KOCHUCTEMAX C
COCTaBJIeHUE TPOPUUECKUX IIeTIeH U
nupaMul GMOMacChl U SHEPTUU
OK 01 buocdepa - rimobanpHas OuieHuBaemMas IMCKyCCHUs
OK 02 9KOJIOTHYECKAs CUCTEMA Tect
OK 07
OK 01 BrnusiHre aHTpONOreHHBIX Tect
OK 02 (bakTopoB Ha 6rochepy I[TpakTuueckas pabora “OTX01bI
OK 04 MPOU3BOACTBA”
OK 07
OK 02 Bnusiaue conuaanHO- OueHuBaemasi JUCKYCCHUS
OK 04 9KOJOIMYECKUX (PAKTOPOB Ha BrimonHenue nabopatopHoit paboThl Ha
OK 07 3710pOBbE UeNOBeKa BBIOOD:
"YMcTBeHHas pabOoTOCMOCOOHOCTS",
"Bnusiaue abnoTndeckux GakTopoB Ha
YyelnoBeKa (HU3KHE U BBICOKHE
TEeMIEpaTypsl)”
Pa3nen 5. buosorus B :ku3Hu  |3amuTa Kelca: IpeICTaBICHNE
PE3YNbTATOB PELIECHUS KEHCOB
(BBICTYIJICHHE C TIpe3eHTaInei)
OK 01 buoTexHonoruu B )xU3HU BrinonHenue kelica Ha aHAIIN3
OK 02 Ka)KJI0r0 UH(POPMALIUU O HAYYHBIX TOCTUKEHUAX

OK 04

B 00J1aCTH I'CHETHUECKUX TCXHOHOFHﬁ,




KJIETOYHOH WH)KEHEPUH, TUIIEBBIX
OMOTEXHOJIOI Wi (II0 rpynmnam),
NpeCTaBICHNUE PE3YIbTaTOB PELICHUS
KEHCOB

OK 01 [IpombinuieHHas GnoTexHoorus |BrimosmHeHne Keiica Ha aHanu3

OK 02 UHPOPMALIUU O PA3BUTUU

OK 04 IPOMBILITIEHHON OMOTEXHOJIOTUH (110
rpymnnam), IpeJcTaBlIeHUE Pe3yIbTaTOB
pELICHUS KENCOB

OK 01 ConumanbHO-3THYECKHUE acTIeKThl | BbInmosHeHWe Kkeiica Ha aHau3

OK 02 OMOTEXHOJIOT M UH(pOpMaLNU 00 ITHYECKUX aCIEeKTax

OK 04 pa3BUTHsI OMOTEXHOJIOTHUH (110
rpymnmam), IpeJCTaBIeHUE Pe3yabTaToB
pELIECHUS KENCOB

OK 01 buorexnonoruun u Texunueckue |BwlnmosHeHue kelica Ha aHAIU3

OK 02 CHUCTEMBI UH(pOpMaLUU O Pa3BUTUSA

OK 04

OMOTEXHOJIOTHH ¢ MPUMEHEHUEM
TEXHUYECKUX CHUCTEM (TI0 TpyIIam),
IpEJICTaBICHNUE PE3YIbTATOB PEIICHUS
KEHCOB
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