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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJLHOU JJUCIUILIMHBI «BUOJIOT UsT»

1.1. MecTo aMcuMIUIMHBI B CTPYKTYpe 00pa3oBaTesibHoli nporpammbl CITO

OobmeobOpa3oBarenpHas aucuuiuinHa «buomorus» wu3ydaercs Ha 0a30BOM YpOBHE B
001e00pa3oBaTeIbHOM IUKJIE Y4eOHOro IUIaHa OCHOBHOW NpodeccHoHanbHOW 00pa3oBaTeIbHOM
POTrpaMMBbl BCEX YKPYIHEHHBIX TPYII ClieUabHOCTEH/ podeccuii.

Tpynoemkocts mucummnabl «buonorus» Ha 0a30BOM ypOBHE COCTaBsieT 72 daca, U3
KOTOpBIX 12 4acoB BKIIOYAeT Npo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJCPIKAaHHUE, YCHIIMBAIOIIEe
npodecCHOHATIBHYIO COCTABIISIONIYIO 10 KOHKPETHOW MPO(ECCHH WK CIEIUATbHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO npodeccun/crienuaaTbHOCTH.

[TpodeccroHaabHO-OPUEHTUPOBAHHOE COJCP)KAaHHE pEATU3yeTcs B IPHUKIATHOM MOAYIe
(pasmen 5 «bwonorust B KH3HU») I Bcex Mpodeccuil/crienuanbHOCTEH Ha MaTepHalie KeHcoB,
CBSI3aHHBIX C aHAJIM30M HH(OpMANMU O Pa3BUTHH W TNPUMEHEHWH OWOTEXHOJOTWH IO OTpaCisM
Oyaymie npodecCHoHanbHOM JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccrnoHalbHO-
OPHEHTHPOBAHHOE COJCp)KaHHE Y4YUThIBaeTCs B pasgene 4 «DKOJOTHS» TPH  BBINOJHEHUU
1a00paTOPHBIX M MPAKTHYECKUX PadOT, CBA3aHHBIX C Oyaylied mpoecCHOHAIBFHOU NeSTeITbHOCTHIO
00y4aromxcs.

1.2. llesu 1 MUIaHUPYeMBble pPe3yJbTaThl 0CBOCHHS U CIHUILINHBI:

1.21. Heap o001meo0pa3oBaTeIbHO JUCHMIUIMHBI: (QOPMHPOBAaHWE y  CTYJICHTOB
MIPEJICTABICHUSI O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpPTraHU3allMU JKUBBIX CHUCTEM pPa3HOTO paHra Kak
OCHOBBI TPHUHATHUS PEIICHUA B OTHOUIEHWU OOBEKTOB XWUBOW MPUPOABI U B MPOU3BOJICTBEHHBIX
CUTYaIUsIX.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHSI 0011e00pa30BaTeIbHOM IMCUMILUIMHBI B

coorBercTBHH ¢ PT'OC CIIO u Ha ocnoBe ®T'OC COO
Oco0oe 3HayeHWe aAMCUMIUIMHA uMmeeT npu ¢opmupoBanun u pazsurun OK u IIK.



Koa n
HaHMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI pereHus
3a1a4
npoeCCUuOHATILHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYLy, OCO3HAHUE IIEHHOCTH MAacCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM IEATEIBHOCTH TEXHOJIOTHYECKON U
COILMAIbHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHPOBATH,

IUIAHUPOBATh M CAMOCTOSITENIbHO  BBIMOJHATH — TaKyHo
JIeSTeTbHOCTb;
- UHTEpec K pa3nuyHbiM cdepaMm mpodhecCHOoHANBHOM

JIEITEILHOCTH,
OBnazneHve yHHMBEpPCaIbHBIMU YUEOHBIMU MO3HABATEILHBIMU
JICHCTBHUSMU:

a) 0a30Bble JJOTHYeCKHe JIeliCTBUA:

- CaMOCTOATEIbHO (OopMynTHpOBaTH ¥ aKTyaJIU3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK MM OCHOBAHUS IS
CpaBHEHHUSI, KIIacCU(PUKALUU U 000O0IICHNUS;

- OMNpEAeNATh IENU JeATCIBHOCTH, 3aJaBaTh MapamMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBHI B

IMPOTUBOPCUUA B

JACATCIIBHOCTD, OLCHUBATDH

-chopMHpPOBAaHHOCTH 3HAHWK O MECTE W POJU OHOJOTHH B
CUCTEME HAy4HOTo 3HaHUus; (QYHKIMOHAJIHHOW TI'PaMOTHOCTH
YeJIOBEKa JJIs PEIICHUs KU3HEHHBIX PO0JIeM;

-chopMHpPOBAaHHOCTL  YMEHHS  PAaCKpbIBaTh  COJEpKaHUE
OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEPMUHOB M TIOHATHMA:
KU3Hb, KIJIETKA, TKaHb, OpPraH, OPraHU3M, BH[, MOIYISALHUSL,

JKocucTeMa, OuoreHo3, Ouocdepa; wmeradbonusm (oOMeH
BCIIIECTB u npeBpaleHue SHEPIHH), roMeocTas
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTypHas

OpraHu3aIMs >KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYJIIALIMSA,
CaMOBOCHIIPOU3BEJEHNE (PENpOIyKLHsI), HACIEICTBEHHOCTD,
W3MEHUYMBOCTh, JSHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBAsi OpraHU3aLus;

-copMHpPOBAaHHOCTL  YMEHHS  PAaCKpbIBaTh  COJEpKaHUE
OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPUM U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIFOLMOHHOM,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

-c(hopMHupOBaHHOCTH yMEHUs pacKkpbIBaTh
OCHOBOIIOJIAT AFOIINE Ounojoruyeckue 3aKOHBI "
3akoHomepHocTu (I'. Mennens, T. Moprana, H.1. BaBuosa,
D. Tekkens, ®. Miwumnepa, K. bopa), rpanuns wux

1 YKa3blBalOTCA IMYHOCTHBIE M METanpeAMETHbIe pesynbTaTbl u3 PrOC COO (B nocnenHelt peaakLumm ot 12.08.2022), popmupyemble 06LLe06pa3oBaTENbHON AUCLUMNINHOMN

Z,U,I/ICLI,MI'IHI/IHaprIe (NnpeameTHble) pe3ynbTaTbl yKasbiBatoTca B cooTBeTcTBUM ¢ PIOC COO (B nocneaHein pegakumm ot 12.08.2022)




COOTBETCTBUE  pE3yJIbTATOB  IEJSIM, OLIEHUBAThb  PHUCKH
MMOCJICACTBUI NCATCIbHOCTH;
-  pa3BUBAaThb KPEATMBHOE MBIIUICHUE TIPU  PELUICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcCCIeI0BATEIbCKHE TeCTBHSI:

- BJIAJIeTh HaBBIKAMHU  Y4eOHO-HMCCIIEOBATEIbCKOM U
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs PooJieM;

- BBISBIIATE MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIM3MPOBaTh 3a/Ja4y, BBIJIBUTaTh THIIOTE3y €€ PEIICHUS,
HAaXOJUTh  APrYMEHTBI  JUIsI  JIOKA3aTelIbCTBA  CBOMX
YTBEPIKICHHIA, 33]1aBaTh MTApaMETPhl K KPUTCPUH PEILICHHS,

- AQHAIM3MPOBATH IIOTYYCHHBIE B XOJ€ PEIICHHS 33Ja4d
pe3yJbTaThl, KPUTUYECKH OILICHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeThb TEPEHOCUTh 3HAaHUS B [IO3HABATCIbHYID U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

- yMeTh HMHTEIPUPOBATh 3HAHHWS W3 PA3HBIX IMPEAMETHBIX
o0OJacrei;

- BBIIBATaTh HOBBIE WJIEW,
MOJIXO/IBI U PELICHUS;

- CIOCOOHOCTh MX HCIIOJB30BaHHMS B IIO3HABATENILHON M
COILIMANILHOM MPaKTUKE

npeajiaratb OpPHUIruHAJIbBHBIC

IMPUMCHUMOCTH K )KHBbIM CUCTCMAM;

-HpI/IO6peTeHI/Ie OIlbITa HNPUMCHCHHA OCHOBHBIX MCTO0OB
HAaY4YHOI'O IIO3HAaHMA, HCIIOJIb3YCMbIX B OHOJIOTHH:
HaGJIIO,Z[eHI/ISI U OnvcaHus KHBBIX CHCTCM, IIPpOLECCOB U

HBHCHHﬁ; OpraHu3anmu MW IPOBCIACHUA OHOJIOrHYECKOI0
OKCIICPUMCHTA, BBIJIBUKCHU A TUITIOTE3, BBISABJICHUSA
3aBUCHUMOCTH MCXKIY HCCIICAYCMbIMU BCINYHNHaAMMU,

OOBSICHEHUS! TIOJTYYEHHBIX PE3yJbTaToB U (HOPMYIHPOBAHUS
BBIBOJIOB C HCIOJb30BAaHUEM HAyYHBIX IOHSTHH, TCOPUH U
3aKOHOB;

-c(hOPMUPOBAHHOCTh ~ YMCHHS  BBIACIATH  CYIICCTBEHHBIC
IpU3HAKUM BHUPYCOB, KIETOK IPOKApHOT U  DYKapHUOT;
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB, BHJIOB,
OMOreoIeHO30B U HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMeHa BEIIECTB W TPEBpAIlCHUS DSHEPIHMH B KIETKE,
(dboTocuHTE3a, IIACTUYECKOTO M HSHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOJIOTBOPCHUS, PA3BUTHS U
paBMHO)KCHI/IH, I/IH[[I/IBI/II[yaJIBHOFO pa3BI/ITI/I$I OpFaHI/I3Ma
(oHTOTEeHE3a), OOpHOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO
oTOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpezle O6I/ITaHI/I$[, BJIIMSIHHUSA KOMIIOHCHTOB JKOCHUCTEM,
AQHTPOTIOTEHHBIX H3MEHEHHH B 9KOCUCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpEeBpallleHne 3Heprun B Ouocdepe;

-c(hopMHpPOBAaHHOCTH YMEHUS pelaTh OMOIOTHYECKUe 3a7auH,
COCTABJIAITH TCHOTHUIIMYCCKHC CXEMBbI CerIlII/IBaHI/Iﬂ JJIsL
pa3HBIX THUIIOB HACJIENIOBAHUS TPU3HAKOB Yy OPTraHU3MOB,

COCTAaBIIITh CXEMBbl TIepeHOCa BEIIECTB W DJHEPruM B

9KOCHUCTEMAX (LIeNH MUTaHMs, THIEBbIE CETH)
OK 02. B 00s1acTH HEHHOCTH HAYYHOT'O TO3HAHUS: -c(OOPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  OLIEHUBATh
Hcnons3oBath - c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO | HH(MOPMAIIMIO OHOJIOTHYECKOTO COJEPKAHUS, BKITIOYAIOIIYIO
COBpPEMEHHBIE COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKd M OOIIECTBEHHOH | MCEBIOHAyYHBIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpPEICTBA
Cpe/CTBA MIOUCKA, NPaKTHUKH, OCHOBAHHOTO Ha TIajore KYIIBTYp, | MaccoBOi HWH(OPMAIIUU, HAYIHO-TIOMYJSPHBIE MaTepHAIIbI);
aHaIM3a u CHOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOETO  MeCTa B | MHTEPIPETUPOBATh  ATUYECKME  ACMHEKThl  COBPEMEHHBIX
WHTEPIpETANN MOJINKYJIBTYPHOM MUDPE; WCCIIC/IOBAaHN B OHWOJIOTHH, MEJHWIIMHE, OMOTEXHOJOTHH;




uHpopmanuu u
UH(POPMALMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCuoHATbHON
JeSITeIbHOCTH

- COBEpLICHCTBOBAHME SI3bIKOBOM M YUTATEIBCKOM KYJIbTYpbI
KaK CpeACTBa B3aUMOJACHCTBUS MEXIY JIIOAbMU M TO3HAHUS
MUpa;

- OCO3HAHUE IIEHHOCTH HAy4YHOW JESTeIIbHOCTHU, TOTOBHOCTh
OCYLIECTBIISATh IIPOEKTHYIO u HCCIIEI0BATENIbCKYIO
JIeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIIE;

OBnazneHve yHHMBEpPCaIbHBIMU YUE€OHBIMU IO3HABATEIbHBIMU
JICUCTBUSIMU:

B) paboTa ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH TIOJTy4eHUS WH(OPMAIIUU U3 HCTOYHHUKOB
pa3HbIX THUIOB, CaMOCTOSITENIBHO OCYILIECTBIATh IIOUCK,
aHAJIN3, CHCTEMATH3AIMI0O M HWHTEPIPETANHIO WHGOpMAIUU
pa3IMYHbIX BUJOB U (DOPM MPE/ICTABICHHUS,

- CO3/1aBaTb TEKCThl B pa3IMYHBIX (opmaTax ¢ y4yeTom
Ha3Ha4YeHUs MHPOpMAIMU U UEJNEeBOW aylAUTOpUU, BhIOMpas
ONTUMATEHYIO0 (POPMY IIPEIICTABICHHS U BU3yaTH3aIUH;

- OLICHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh WH(POpMAIIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIHHO-3TUYECKUM HOpMaM;

- WCIIO0JIh30BATh cpencTBa MH(pOPMaITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B PEIIEHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX ¥ OpraHM3allMOHHBIX  3a7a4  C
coOroIeHIEM TpeboBaHU 3PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PecypcocOepekeHHs, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacHOCTH;

- BJIAJICTh HaBbIKAMU PACIIO3HABAHUS M 3aIUTHI HH(OpMAInH,
nH(OPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH

paccMaTpuBaTh  TJ00ATBHBIC  DKOJOTHYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3UIIHIO;

-copMHpOBAaHHOCTE  YMEHHWH  CO3/1aBaThb  COOCTBCHHBIE
NUCHbMEHHBIE W YCTHBIE  COOOIIEHHWSI HAa  OCHOBE
Ouosornvecko MHQPOpPMAIUU M3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHWHBIN ammapar OHOJIOTUU

OK 04. 3¢dpexruBHO

B3alMOJIEMCTBOBATE
" paboTtath B
KOJIJICKTHBE 17§
KOMaHJ1e

- TOTOBHOCTb K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOITPEETIEHHUIO;

-OBJIJICHUE HaBBIKAMH yueOHO-UCCIIeIOBATEIbCKOH,
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH;

OBjiaieHHe  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JeHCTBHSIMM:

0) coBMecTHasl 1eATeJIbHOCTD.

- MOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON H

HpI/IO6p€TCHI/Ie OIIbITa INPpUMCHCHUA OCHOBHBIX
MCTOAOB HAYYHOI'O ITO3HAHHSA, HCIIOJB3YCMBIX B OMOJIOTUH:
Ha6JIIO,Z[eHI/I}I U OnrcCaHus KHBBIX CHCTCM, IIPOLECCOB U

ﬂBJ'[CHHfI; opraHu3alvi W HOPOBCACHUA OHOJIOrHYECKOT0
OKCIICPUMCHTA, BBIABHKXCHHUA THUIIOTE3, BBISIBJICHHUA
3aBUCHUMOCTH MCKIY HCCIICAYEMBIMU BEJIIMYMHAMMU,

OOBSICHEHUS! TIOJIYYEHHBIX PE3yJbTaToB U (HOPMYIMPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUYHBIX NOHSITHH, TEOPUHA H
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UH/IMBUYaJIbHOU PabOTHI;

- IIPUHUMATH e COBMECTHOU HEATECIIbHOCTH,
OpPraHM30BBIBATE W KOOPAMHHUPOBATH [JEHCTBUS IO €€
JOCTH)KCHHMIO: COCTAaBIATh IUIAH JEHCTBUM, paclpenessiTh
pOJIM C y4eTOM MHEHHMH yYaCTHHKOB OOCYKIAaThb PEe3yJIbTaThl
COBMECTHOH paboTHI;

- KOOPJIMHHPOBATh M BBIIOJIHATH pabOTy B YCIOBUAX
peannHOrO, BUPTYaJIbLHOT'O u KOMOMHHPOBAHHOTO
B3aMMOJEICTBUS;

- OCYHICCTBJIATH IO3UTHUBHOC CTPATCIHMYCCKOC IIOBCIACHHUE B

Pa3JIMYHbBIX CUTYaLMSIX, MPOSIBJISIT ~ TBOPYECTBO n
BOOOpakeHUE, ObITh HHUITUATUBHBIM

OBjaaenue YHUBEPCAJIbHBIMH peryJsiTHBHbIMHU
JeHCTBUSIMMU

I') NPUHATHE ce0s1 U APYTHX JIO/Aei:

- INPUHUMATh MOTHBBI M apryMEHTBhl JPYrux JIIOAECH IIpU
aHaJIM3€e Pe3yNbTAaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;
- pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP C MO3ULUU JAPYroro
YeJI0BeKa

3aKOHOB

OK 07.
CopericTBOBaTH
COXPaHEHUIO
OKpY>Karoleu
cpenpl,
pecypcocOepekeHII0
, IPUMEHSTH 3HAHUS
00 n3MeHeHnun
KITUMAaTa, IPUHITAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTuBHO
JIEHCTBOBAThH B
YpE3BBIYANHBIX

B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUSA:

- c()OpPMHUPOBAHHOCTb IKOJIOTMYECKON KYNbTYpbl, TIOHUMaHHE
BIUSHUS  COLMAJIbHO-DKOHOMHMYECKHMX  IPOLIECCOB  Ha
COCTOSIHHE TPUPOAHON W COIMAJIbHOW Cpeabl, OCO3HAHHE
r7100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

- IJIJAHWPOBAHUE U OCYILECTBICHHUE JIEHCTBUI B OKpPYKArOLIEH
Cpelle Ha OCHOBE 3HAHHUA LEJIeHl yCTOMYMBOIO DPa3BUTHUSA
YeJI0BEYECTBA;
-aKTUBHOE  HENPUATHE
OKpYKarollleu cpee;

- YMEHHE MPOTHO3UPOBATh HEOJIArONPUATHBIE KOJIOTMUYECKHUE
MOCHEACTBUS MPEINPUHUMAEMbIX JIEUCTBUMN, MPeNI0TBPALIATh
ux;

- pacumpeHue

JEUCTBUN, MPHUHOCIIIUX  Bpen

OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON

C(OPMHUPOBAHHOCTh YMEHUSI MPUMEHSTH IMOJy4YEeHHbIE
3HaHUA [ OOBACHEHUS OHOJIOTMYECKUX THPOIECCOB U
SABJICHUM, U1 TOPUHATHS — TNPAKTHUECKUX  pELIeHUH B
MOBCE/IHEBHOM KHU3HU C LIE€JbI0 oOecrieueHus: 0€301macHOCTH
CBOETO 3/I0pOBbSI U  3/I0pPOBbSl  OKPYKAIOUIMX  JIIOJCH,
coONIOAICHUS 3/I0pOBOTO 00pasza KHU3HU, HOPM TI'PaMOTHOIO
MOBEJICHNUS B OKPY)KAIOLIEH NPUpPOIHON cpele; MOHMMaHUe
HEO0OXOJIMMOCTH HCIIOJIb30BAHUS JTIOCTHKEHUN COBpEMEHHOMU
Ouosornu W OMOTEXHOJNOTHH AN palMoOHAIBLHOTO
MIPUPOIONOIB30BAHUS
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CUTyalIusax

HalpaBJIEHHOCTH;
- OBJIAJCHME  HABBIKAMHU  y4eOHO-HMCCIIEOBATEIbCKOM,
IPOEKTHON U COLMAJIBHON JesITeIbHOCTH




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAMHBI

2.1. O0beM TUCHUILINHBI H BBl y4e0HOH padoThI

Bua yueOHo# padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72
B T.4.

OcHOBHOE coJiepKaHue 60
BT. 4..

TEOPETHUECKOE 00yUeHUE 46
MPaKTUYECKHE 3aHATUS 14
71a00paTOPHBIE 3aHATUS 4
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIEPKAHNE 8
BT. 4.

NPAaKTUYECKHUE 3aHATHS 8

ITpomexyTouHast arTectanus B popMe 3a4eTa ¢ OLIEHKOH BO 2 cemecTpe
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2.2. TemaTnyeCcKMil IJIAH U COJAEPKAHME TUCHUIIHHBI

HaumenoBanue pa3nesioB | Coagep:xanue yueOHOro MaTepuaJia (0CHOBHOE U NMpodeccuoHATbLHO-OPUEHTHPOBaHHOe), 1a0opaTopHbie | O0bem | @opMupyemble
H TEM H NMPAKTUHYECCKHE 3AaHATHSA, rlpmc.nazmoﬁ MO1YyJb (l'lpl/l HaJII/I‘II/IH) qacoB KOMIIETEHIIUH
1 2 3 4
1 cemecTp
Pazgean 1. 18
Knerka — ctpykTypHO-
byHKIMOHATBHAS
€/IMHUIIA KUBOT'O
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 2 OK2
buonorus xak Hayka. | Jleknum, TeopeTHYECKHE 3aHATHUS 2
OO1mast xapaKTepucTHKa CoBpemeHHbIe OTpacau OUoNIornueckux 3HaHuil. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXHMUS, 2
KHU3HH 6uodusuka, Ononnka, resoreorpadus u ap. Poip u mecto 6uonornu B GopMHUPOBAHUN COBPEMEHHON
HAY4YHOH KapTHHBI MUpa. Y POBHM OpraHU3aLUU )KUBOW MaTepuu. O01as XapakTepUCTHKA KU3HHU,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUNA COCTaB KIIETOK
Tema 1.2. Coaepaxanue y4e0HOro MaTepuaJjia 6 OK-01
CrpykTypHO- Jlekuuu, TeopeTuyecKue 3aHATHSA 2 OK - 02
(GyHKIMOHANbHAS Knerounas teopus (T. IlIBann, M. Ineiinen, P. Bupxo). OCHOBHbIE MOT0XKEHUS COBPEMEHHON 2 OK - 04
OpraHu3als KICTOK | KJIETOYHOU TCOPHH.
Tunsl KI€TOYHON OpraHU3aliK: MPOKAPUOTHUECKUN U dyKapruoTHdecKuil. OJTHOKIETOUHbIE U
MHOTOKJIETOYHBIE OpraHn3Mbl. CTPOEHUE MPOKAPUOTHUECKON KIIETKH.
CrtpoeHue sykapuoTnyeckoil kietku. Heknetounsle opmbl sxn3HH (BUPYCHI, bakTeprodari)
JlabopaTopHble 3aHATHS 2
[IproGperenue onbITa NPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPH BBIIIOJHEHUH JTAOOPaTOPHBIX 2
pabor:
JIaGoparopHas
JIaGoparophas pabota «CTpoeHue KIeTKU (pacTeHus, )KUBOTHBIE, TPUOBI) M KJIETOYHbIE BKIIIOUEHHS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIACTHI)»
[TonroToBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHUE Pa3IHuuil
MEX1y H3y4aeMbIMH 00beKTaMHU, (P OPMYJIMPOBAHNE BHIBOJIOB
IIpakTHyeckue 3aHATHSA 2
BupycHble u 6akrepuanbhble 3a00seBanus. O01IKe TPUHLIUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX 2
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BemecTB. OCOOCHHOCTH MPUMEHEHHS aHTHOMOTUKOB. [IpefcTaBieHre YCTHBIX COOOIICHHI C
MPE3CHTALMEH, MOATOTOBICHHBIX MO MEPEYHI0 HCTOYHUKOB, PEKOMEHOBAaHHBIX MPENo/IaBaTesieM

Tema 1.3. Coaep:xkaHue yueOHOro MaTepuaJa 4 OK-01
CrpykTypHO- Jlekuun, TeopeTnyecKue 3aHATHS 2 OK -02
(GyHKUMOHANBLHBIE XpomocomHas Teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HA0Op KIIETOK, 2
(bakTops TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOUIHBINA U TUTUIOUIHBINA HAbOD.
HAaCJIECTBEHHOCTH Hyxneunoseie kucnotsl: JIHK, PHK HaxoxneHnue B kieTke, UX CTpoeHUe U GyHKIMH. MaTpuyHbIe
MIPOIIECCHI B KJIETKE: peIuTUKaIysl, OMOCHHTEe3 Oernka, penapanus. | eHeTHuecKii KO U ero CBOicTBa
IlpakTHYecKkHne 3aHATHS: 2
Pemrenue 3aau Ha onpeeneHue nocaea0BaTeIbHOCTH HYKJICOTH 0B, AMUHOKHUCIIOT B HOPME U B 2
cllydae U3MEHEHUs nocleaoBarenbHocTH HykineoTuoB JJHK
Tema 1.4. Cojaep:kanue yueOHOro MaTepuaJa 2 OK - 02
OOMeH BelecTs 1 Jleknum, TeopeTuvecKue 3aHITUSA 2
IpeBpalleHue 3Hepruu B | [Tousitue MeTabomu3M. ACCUMUIIALNAS U JTUCCUMUIIALUAS — JIBE CTOPOHBI meradoim3Ma. Tunel oOMeHa 2
KJIETKE BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, adpoOHBIN U aHadpoOHBIN. [InacTnyeckuii oOMeH.
®doTtocuHTe3. XEMOCHHTES
Tema 1.5. Coaep:xaHue yueOHOro MaTepuaJia 2 OK - 02
JKu3HEHHBIA UKIT Jlekuuu, TeopeTHYecKne 3aHATHSI 2 OK - 04
KIeTKH. Muto3. Meiio3 | KiieTouHslil HUKII, €ro Ieproabl. MHUTO3, €ro CTauy M MPOMCXOISIINE POIecChl. bromornueckoe 2
3HaueHHe MUTO3a. Meiio3 u ero cranuu. [loBenenue xpomocom B meiiosze. Kpoccunrosep.
buonornueckuii cMpIca Mero3a
Pasznen 2. 20
CtpoeHue U GyHKINH
OpraHmu3Ma
Tema 2.1 Coaep:xaHue yueOHOro MaTepuaJia 2 OK - 02
Crpoenue opranusma | JleKuuu, TeopeTHYecKne 3aHsATHSI 2 OK-04
MHOroKJIeTOYHBIE OpraHru3Mbl. B3aMOCBSI3b OpraHOB U CUCTEMBI OPTAHOB B MHOTOKJIETOUHOM 2
opranusme. ['omeocTas oprauusMa U ero nojiep>kaHue B MPOIECCe JKU3HEACATEIbHOCTH
Tema 2.2 Coaeprxanue yueOHOro MaTepuaJia 2 OK - 02
@®opMmebl pasMHOXKeHUS | JIeknuu, TeopeTHYeCKue 3aHATHS 2
OpraHu3MOB @dopmbl pa3MHOKEHUST Opranu3MoB. becronoe u monoBoe pazMHokeHHe. Bupl 6ecrnonoro 2
pa3mMHoxeHus. [lonoBoe pasmMHokeHHe. ['ameTorenes y >kuBOTHbIX. ClIepMaTOreHe3 u OOTEHES.
CtpoeHnue noyioBbIX KiIeToK. Omiog0TBOpEHNE
Tema 2.3 Conep:xaHue yueOHOro MaTepuaJa 2 OK - 02
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Omntorenes pacrenudi, | Jleknun, TeopeTHYecKue 3aHITHSI 2 OK - 04
KMBOTHBIX U 4€loBeKa | MHauBHUyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes u ero craauu. IloctaMOproHanbHbIi 2
nepuo. CTaiuu NoCTIMOPHOHANILHOTO PA3BUTHA Y )KUBOTHBIX U yesioBeka. [Ipsimoe u Henpsimoe
pa3BuTHe. buonornueckoe craperne U cMeptb. OHTOreHe3 pacTeHU i
Tema 2.4 Coaep:xaHue y4eOHOro MaTepuajia 4 OK - 02
3aKOHOMEPHOCTHU Jleknum, TeopeTuvecKHe 3aHITUSA 2 OK - 04
HacJIeOBaHUsA OcHOBHbIE MOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens 2
(MoHOTHOpHIHOE ¥ MOJMTUOPUAHOE CKpelnBanue). BzanmopeiicTBue reHoB
IpakTuyeckue 3aHATHSA 2
Pemenue 3ana4 Ha onpesesieHne BEPOSATHOCTH BOZHUKHOBEHHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH 2
MOHO-, -, TOJIMTUOPUTHOM M aHAJIM3UPYIOIIEM CKPEUIMBAHUN, COCTABIICHHE TEHOTUITHIECKUAX CXEM
CKpEIIMBAHUS
Tema 2.5. Conep:xaHue yueOHOro MaTepuasa 4 OK-01
CueruieHHOE Jlekuuu, TeopeTHYecKHe 3aHATHSI 2 OK - 02
HacJICIOBaHHE 3akonbl T. Moprana. CuieruieHHOe HaclieIoBaHHEe TeHOB, HapylIeHue cierieHus. Hacnenosanue 2
PU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM
IIpakTHyecKue 3aHATHA: 2
Pemenue 3a1a4 Ha onpe/enieHrne BEPOATHOCTH BOSHUKHOBEHUS HACIEICTBEHHBIX PU3HAKOB MPU 2
CIICTIJICHHOM HACJICZIOBAaHUH, COCTABJICHUE TEHOTUITMYECKUX CXEM CKPEHIMBAHUS
2 cemecTp
Tema 2.6. Coaepxanue yueOHOro MaTepuaa 4 OK-01
3aKOHOMEPHOCTH Jlekuuu, TeopeTuyecKue 3aHATHSA 2 OK -02
U3MCHUYUBOCTH N3meHunBOCTh MPU3HAKOB. BUIbI N3MEHUYNBOCTH: HACJIEICTBEHHAS! M HEHACTIEICTBEHHAs. 3aKOH 2 OK - 04
TOMOJIOTMUYECKUX PAIOB B HacieacTBeHHOH usmenunBocty (H.W. BaBuios). Myranmonnas reopus
W3MEHUYUBOCTH. BUIBI MyTalMii 1 IpUYUHBI UX BOSHUKHOBEeHUA. KapuoTum yenoseka.
Hacnencrennsie 3a00sieBanus uenoBeka. [ eHHbIE 1 XpOMOCOMHEBIE 00JIe3HH YentoBeka. bonesnu ¢
HacJIeICTBEHHOHN MPeApaclooKeHHOCThI0. 3HaUeHHEe MEIULIMHCKON T€HETUKH B ITPEJOTBPALLICHUN U
JICUCHUH TeHETHYECKUX 3a00JIeBaHU YeJI0BEKa
IIpakTHyeckune 3aHATHSA 2
Pemrenue 3aa4 Ha onpezieNieHHE TUIIA MyTaIlUH TIPH TIepeiade HacIeCTBEHHBIX IPU3HAKOB, 2
COCTaBJICHHE TEHOTUITNYECKUX CXEM CKpEIIHBaHUS
Paznen 3. 6
Teopus sBoOIOIIMU
Tema 3.1 Coaeprxanue yueOHOro MaTepuaJa 2 OK - 02
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Uctopus Jlekuuu, TeopeTuyecKue 3aHATHS 2 OK - 04
HBOJIFOLIUOHHOTO [1epBoie sBomonmonnsie kKoHuenuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonnas reopus Y. 2
yUYeHHUSL. HapBuna. CuHTETHYECKas TeOpHs HBOJIIOLIMU U €€ OCHOBHBIE MOJIOKEHUS.
MuxkposBonronus Muxkpossomntonus. [lonyanys Kkak sJeMeHTapHas eAMHULA YBOJIIOLUU. | '€ HeTHYEeCKHe OCHOBBI
IBOJIIOLUH. DJIeMEHTapHble (aKTOPbI 3BOMIOLMU. EcTecTBeHHBINH 0TOOP — HaNpaBIsAOLIMi hakTop
sBoJtoIMH. BugooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOLIH
Tema 3.2 Coaeprxanue yueOHOIro MaTepuaJa 2 OK - 02
Makpossostonus. Jlekuuu, TeopeTHYecKne 3aHsI THSI 2 OK - 04
BosnukHoBeHue u Maxkpoaomtornusi. @opMbl 1 OCHOBHBIE HarnpaBieHust Makpossostouuu (A.H. Cesepuos). ITytu 2
pa3BUTHC )KU3HU HA JOCTHKEHUs Ouosoruueckoro nporpecca. CoxpaneHue 6uopazHoodpasus Ha 3emIie.
3emie ['unoTe3bl ¥ TeOpuM BO3SHUKHOBEHUS sKM3HU Ha 3emie. [losBiaeHne nepBhIX KJIETOK U UX 3BOJIIOLUS.
ITpokapuoTsl 1 3ykapHoThl. [Iponcxox1eHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHNE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3 Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK - 02
IIpoucxoxaenue Jlekuuu, TeopeTHYecKHe 3aHATHSI 2 OK - 04
YeJIOBEKa — AHTponosiorus — Hayka o yesnoBeke. CucremaTHueckoe MojokeHue yenopeka. CXoACcTBO U OTIMYUS 2
AHTPOTIOTEHE3 YeJIOBEKA € )KUBOTHBIMU. OCHOBHBIE CTAJIMM AHTPOIIOTe€HE3a. DBOIOLMS COBPEMEHHOTI'O YeJIOBEKa.
YenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTu pacceneHus yenoBeKa 1o IIaHeTe.
ITprcnocoO0aeHHOCTh YeTI0BEKA K Pa3HbIM YCIOBHSIM CPEJIbl
Paznen 4. 18
Okonorus
Tema 4.1 Coaep:xaHue yueOHOro MaTepuaJia 2 OK-01
DKoJ0rn4ecKkue Jleknuu, TeopeTnyecKue 3aHATHSA 2 OK - 02
(axTOpBI U Cpebl Cpensl 0OuTaHusI OPraHU3MOB: BOJ/IHASI, HA3€MHO-BO3/IyIIIHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHAsI. 2 OK -07
KHU3HU OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHUs OpraHu3MoB. IIpucrnoco6iieHust OpraHu3MoB K
KU3HU B pa3HbIX cpenax. [lonsTue sxonorndeckoro paxkropa. Kiaccupukanus s3Kkonoruieckux
¢axrtopos. IlpaBuno muaumyma FO. JInbOuxa. 3akoH TosnepantHocTH B. [llendopra
Tema 4.2 Conep:kanue y4eOHOIo MaTepuaa 4 OK-01
Homynsuus, Jlekuuu, TeopeTHYeCKHe 3aHATHS 2 OK -02
Co00mIECTRA, DKoJoru4eckasi XapakTepUCTUKA BUJA U MOMYJISALUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHUECKUE 2 OK - 07
3KOCUCTEMBI XapakTepuCTUKU momyssanu. CoolIiecTBa 1 5KOCUCTEMBI. broiieHo3 u ero cTpykTypa. CBsizu

MEXy OpraHu3Mamu B OuoreHose. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: TPOAYLICHTHI,
KOHCYMEHTBI, pe1ylieHTbl. KpyroBopoT BeliecTB U NOTOK SHEPTHH B 3KocucTeme. Tpoduyeckue
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YpOBHU

*B TOM 4HCJIe l'Ip0(l)eCCI/IOHa.]ILHO-OPI/IeHTHpOBaHHOC coaecpkaHue NMMPAKTHIECCKOI'0 3aHATUA

Tpoduueckue nenu u cetn. OCHOBHBIE ITOKA3aTENN SKOCUCTEMBL. bromacca 1 mpogyKIust.
DKoJIOTHYeCKHe TUPaMUJIbI YKcel, OnomMacchl U dHepruu. [IpaBuiio mupaMuabl SHEPTUH.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aIJaHUH 110 IEPEHOCY BELIeCTBA U DHEPTHH B
HKOCHCTEMAX C COCTaBJICHUE TPOYUIECKHX HIeTIeH U MUpaMul OMOMacChl U YSHEPTUU

Tema 4.3
buocdepa -
riaobanabHas

9KOJIOTHYECKAsl CUCTEMA

Copep:kaHnue y4eOHOIro MaTepuaa

.JIeKIII/II/I, TCOPETHYCCKUEC 3aHATHUSA

N

Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.1.
Bepnanckoro. O6nactu 6uocdeps! 1 ee KoMIoHeHTHL. JKuBoe BemecTBo Onocdeps! 1 ero GyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHus 6rochepsl. OcobeHHocTH 6uochepsl Kak riodaibHOM
sKocucTeMsl. [lnHaMudeckoe paBHOBecue B Onochepe. KpyroBopoTsl BemecTB 1 OMOTeOXMMUYECKHE
IUKJIBL. [ 100asIbHBIE 9KOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH

OK-01
OK -02
OK - 07

Tema 4.4
Bausaue
AHTPOIOTEHHBIX
dakTopoB Ha Ouochepy

Coaep:xaHue y4eOHOro MaTepHuaJia

.JICKIII/IH, TCOPETHYCCKUEC 3aHATHUSA

N

AHTponoreHHsle Bo31eHcTBUs Ha Onocdepy. 3arpsi3HeHHs Kak BUJl aHTPOIIOI€HHOT'O BO3ICHCTBUS.
AHTpomoreHHbIe Bo3IeHCTBHS Ha atMocdepy. BosaelicTBust Ha ruapochepy. BozneiictBus Ha
auTocdepy. AHTPOIIOreHHbIE BO3/IeHCTBUS HAa OMOTHYECKHE cOo00IIecTBa. YTIyOIeHHO N3Yy4atoTCs
OTXOJIbI, CBSI3aHHBIC C ONPEICIICHHON MPOQECCHeH/CIeNaTbHOCThIO

IIpakTHYecKHe 3aHATHA

HpaKTI/I‘IGCKOG 3aHATUC ((OTXOI[I)I IMPONU3BOACTBA»

*B Tom 4yncie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJICP/KAHNE NPAKTHYECKOT0 3AHATHS

[IpakTuueckoe 3anarue «OTX0/bI MPOU3BOACTBa». Ha ocHOBE deepanbHOro KiacCU(pUKAMOHHOTO
KaTayiora OTXO0B OIPEENSAThH KIacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSIHUE U (PU3NIECKYIO
dbopMy 0TX0710B, 00pa3yronuxcs Ha paboyeM MecTe / Ha dTanax Mpou3BOJICTBA, CBSI3aHHBIE C
onpeielIeHHON nmpodeccrueil/cneuaibHOCThIO

NINININ

OK-01
OK -02
OK - 04
OK - 07

Tema 4.5
Bnustaue comuaanHO-
9KOJIOTHYECKUX
(GakTOpOB Ha 370POBbE
YyesloBeKa

Coaep:xaHue yueOHOro MaTepuaJia

JIeKlII/IH, TCOPETHYCCKUEC 3AHATUSA

N

310pOBbE U €ro cocTaBisitonie. @akTopsbl, MOJI0KUTEIBLHO U OTPULIATEIBHO BIUAIOIIUE HA
opranusMm uesnoBeka. [Ipo0Giema TeXHOTeHHBIX BO3/IEHCTBUI Ha 3710POBbE YEIIOBEKA
(97eKTpOMAarHUTHBIE TOJIsI, OBITOBAsE XMUMUS, U30BITOUHBIE IIIYMBI, paJualys U T.11.). AJanTarus
opraHusma yesnoBeka K gakTopam okpyskaromiei cpesl. [IpuHImne popmMupoBanus
310poBbecOeperatoniero nopeaeHus. Ou3nueckas akTUBHOCTD U 3710poBbe. bruoxummueckue
ACIICKThHI PAallMOHAJIBHOTO MU TaAHUA

OK - 02
OK - 04
OK - 07
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JlaGopaTopHble 3aHATHSA: 2
JIaboparopHast paboTa Ha BEIOOD: 2
JlaGopaTopHas paboTa «YMCTBEHHasI pab0TOCIIOCOOHOCTDY
OgnazieHre MeTOIaMu OIpeIeNICHHs TOKa3aTeNell yMCTBEHHOU paboTOCIIOCOOHOCTH, O0BICHEHHE
MOJIYYEHHBIX Pe3yIbTaTOB U (POPMYJIMPOBAHUE BHIBOIOB (MIMCHbMEHHO) C UCIOJIB30BAHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB
JlabGopaTopHas paboTta «BnusHue abnoTH4ecKkrux (GakTOpoB Ha YeJoBeKa (HU3KHE U
BBICOKHE TEMIIEPATYPHI)»
N3ydyenne MexaHU3MOB aJlanTallii OpraHu3Ma YeJIOBeKa K HU3KUM M BBICOKHM TeMIIepaTypam 1
00BSICHEHHUE MOJTyYCHHBIX PE3Y/IbTATOB U (POPMYIHPOBAHUE BHIBOJIOB (TUCHBMEHHO) C
MCIOJIb30BAaHNEM HAy4YHBIX MOHATUHN, TEOPHId U 3aKOHOB

*B Tom uunciie npogeccCHOHATbHO-OPHMEHTHPOBAHHOE COJlep:KaHNe MPAKTHYECKOr0 3aHATHS 2
B kadecTBe TPUITEPOB CHUKAIOLIUX PAOOTOCIIOCOOHOCTH UCIOJIB30BaTh YCIOBHSI OCYILIECTBICHUS 2
poeCCHOHATTLHON IEATENILHOCTH: IIIyM, TeMIIeparTypa, pru3ndeckasi Harpys3Ka u T.JI.

Pasznen 5. 8 OK-01
buonorus B xxu3HU OK - 02
Tema 5.1 Conep:kaHue y4eOHOT0 MaTepHUasa 4 OK - 04

buorexnonoruu B Jlekun, TeopeTuyecKHe 3aHATUSA 2

KHA3HU KaXA0ro buorexHonorus kak Hayka v Ipou3BoJACTBO. OCHOBHBIEC HAIIPABIIEHUSI COBPEMEHHOM 2

O6uoTexHoa0ruu. Mero bl 6M0TeXHOIOTHU. OOBEKTH OMOTEXHONIOTHU. DTHKA OMOTEXHOIOTMUECKUX
U TEHETUYECKUX IKCIIepUMEHTOB. [IpaBuia noucka u aHanmsa OM03K0OJIOrMUYeCKON HHPOpMaAIIUU U3
pa3IUYHBIX HCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTeparypa, CpeicTBa MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

IIpakTHyeckune 3aHATHSA 2
Keiicbl Ha aHanu3 HHPOPMAIIMH O HAYYHBIX TJOCTHXKEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTUH, 2
KJICTOYHOM MHXEHEPUH, MUIIEBbIX OMOTEXHOJOIHH. 3amuTa Keifca: mpecTaBIeHne pe3yibTaToB
pelieHns KeicoB (BBICTYIIEHUE C IPE3EHTaINEeH )

Tema 5.2 Coaepsxanue yueOHOro MaTepuaa 4
brorexHonornu B Jlekuuu, TeopeTn4ecKHe 3aHATHSA 2
MPOMBIIITICHHOCTH Pa3BuTHe NpOMBIIIIEHHON OMOTEXHONOTUI! U €€ IPUMEHEHUE B KU3HU YEJIOBEKA, IOMCK U aHAIIN3 2

nH(OpMaLIUY U3 Pa3IMYHBIX UICTOYHUKOB (HayyHas U ydeOHO-Hay4YHas JUTepaTypa, CpeAcTBa
MaccoBoi nHpopmanuu, cetb IHTEpHET U JpyTrHe)
Keiicbl Ha aHanu3 HHGOPMAIMK O Pa3BUTHH MPOMBIIIJIEHHOW OMOTEXHOIOTHH (10 rpynmnam)

Tema 5.3 Conep:xxaHue yueOHOro MaTepuasa 2 OK - 01
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CommanbHo-3THyeckue | Jlekuun, TeopeTHYecKue 3aHITHSI 2 OK -02
aCIEKThI OTUYECKUE aCTIEKThI PA3BUTHUS OMOTEXHOJIOTHIA ¥ IPUMEHEHHUE UX B KU3HH YEJIOBEKa, IIOUCK U 2 OK - 04
OMOTEXHOJIOTUH aHaIM3 HHPOPMAIMU U3 PA3TUYHBIX UCTOYHUKOB (Hay4Has ¥ y4eOHO-Hay4YHas JIUTepaTypa,
cpeacTBa MaccoBoW MH(POpPMaLUH, ceTh IHTEpHET U Apyrue)
Keiicel Ha ananu3 nHGopMaluu 00 STUYECKUX aCleKTaxX Pa3BUTHS OMOTEXHOJOTHH (10 TpyIIIam)
Tema 5.4 Coaeprxanue yueOHOIro MaTepuaJa 4 OK-01
buorexnonoruu u Jleknum, TeopeTnyecKue 3aHsITUS 4 OK - 02
TEXHUYCCKHE CUCTEMBbl | Pa3BuTHe OMOTEXHOIOTUH C MPUMEHEHHEM TEXHHUYECKUX CHCTeM (OMOMHKEeHepus, 2 OK - 04
OouonHdopmaTrka, OMOHUKA) U UX IPUMEHEHUE B )KU3HU YEJIOBEKA, TOMCK U aHaJIu3 UH(opMauu u3
Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTeparypa, CpeCTBAa MacCOBOI
uHbopmanuu, cetb IHTEpHET U Jpyrue)
*B ToM uHciie npodeccHOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0 3aHATHS 2
[IpencraBienue pe3yibTaToOB pelICHUs KeCOB (BhICTyILIEHUE C npe3eHTanueil). Keiicbl Ha aHanu3 2
uH(pOpMaLUU O PA3BUTUU OMOTEXHOJIOTUH C IPUMEHEHUEM TEXHUYECKUX CUCTEM (I10 TPpYyIIaMm).
3aueT ¢ OLEHKON
Bcero: 72
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3. YCJOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVINHBI

3.1. Jlas peanau3anuu NporpaMMsl JIUCUHUILJIMHBI JOJKHBI ObITH MPETYCMOTPEHbI
cjeylolIUe crenuaabHble MOMeIleHns:

Kabuner «buonorum», OCHAIIEHHBIA 0O0OpPYAOBaHHMEM: MeOENb, TOCKa, MeJ, HarjsJaHbIe
nocoOust (KOMIUIEKTBI y4eOHBIX TaOJIMI, TUTAKATOB), TEXHUYECKUMHU CpPEJICTBAMH OOYUYCHHUSI:
KOMITBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEIACHUS 3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM ISl MPOBEACHMS 3aHSATHI: MHUKPOCKOIIBI,
CeKyHJIOMEp, TOHOMETp, JlabopaTopHast mocyna (MpoOUpPKH, MOJICTABKU JJIS MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJIOUKH,
IpernapoBalibHBIC UTIIbI, (GUIBTPOBATBHAS OyMara (caneTku), CTakaHbl) THIEPTOHUYECKHIA PAcTBOP
xjaopuaa Hatpus, 3%-HbI pacTBOp IEPOKCHIA BOJAOPOAA, pacTBOpP HoAa B HOAHUCTOM KalluH,
TIIALEPUH, KITYOHH KapTOQes, JTUCT 3JI0/IeU KaHAJCKOU, IJI0]1 pIOMHBI OOBIKHOBEHHOH (pSOWHBI WITH
TOMara), JIyK pernyaTblii, pa3Be/ICHHbIE B BOJIE IPOKKH);

3.2. UndopmanuonHoe obecneyenune. IlepeyeHb pexkoMeHIyeMbIX Y4eOHBIX H3IAHUIA,
HHTEPHET-PECYPCOB, T0MOJIHUTEILHOM JIUTEPATYPHI

OcHoBHasl TUTEparypa:

1. Aradonosa, 1. b. buonorus. 10 knacc: 6a30BbIi U yrryOnEHHBINA ypoBHU : yueOHuk / U. b.
Aradonona, B. . CuBornazoB. — 4-e¢ u3n. — Mocksa : IIpocsemnienue, 2022. — 256 ¢. — ISBN
978-5-09-100206-5. — Tekcr : anexrponHbli // Lludpposoii odpazoBarensHbiil pecypc IPR SMART :

[caiiT]. — URL: https://www.iprbookshop.ru/132202.html — Pexwum noctyma: s aBTOPU3HD.
I10JIb30BaTeIIeH
2. buomormsa. 11 kmacc: 6a3oBBIi ypoBeHb : Y4eOHHK JUIs 00ILIE00pa30BaTEIBHBIX

opraam3anmii / 1. K. bensie, I1. M. bopomun, I M. Jlpimmmmn [u ap.] ; mox pemakmmei J[. K.
bensera, I. M. JIpimmuna. — 9-e u3n. — Mocksa : [Ipocsemenue, 2022. — 226 ¢. — ISBN 978-5-
09-101669-7. — Tekcr : anextponHsblii // Ludposoii odpazosarensHbiid pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/132210.html  — Pexum nocTtyma: pajias  aBTOPHU3HP.
II0JIb30BaTeNeH

3. Buonorus : y4eOHMK W TMPAKTHKYM AJIsl CpPeAHEro mHpodecCHOHaIbHOro obpasoBaHws /
B. H. Sperun [u np.] ; mon pemakumerr B. H. Sperura. — 2-¢ m3n. — Mocksa : M3narenscTBo
FOpaiit, 2023. — 378 c. — (IIpodeccuonanbuoe obOpazosanue). — ISBN 978-5-534-09603-3. —
Texkct :  oamektponubli  //  OOpazoBarenbHass — tuarpopma  FOpaiit  [caiiT]. ——
URL: https://urait.ru/bcode/511618

4. OO06yxos, /.K. buonorus: kjieTkn u TKaHU : YydyeOHOe moOcoOHe s CpelHEero
npodeccuonansHoro obpaszosanus / J[. K. O6yxos, B. H. KupunenkoBa. — 3-e u3a., nepepad. u
nor. — Mocksa : UznarensctBo HOpaiit, 2023. — 358 ¢. — (IIpodeccuonansnoe odpazoBaHue). —
ISBN 978-5-534-07499-4. — TekcT : anekTpoHHblit / Obpa3oBarensHas miardopma FOpaiiT [caiit].
— URL.: https://urait.ru/bcode/516336

5. Epemuenko, O.3. buonorus: ydenwe o Ouocdepe : ydeOHOe mocoOue s CpeIHEero

npodeccnoHaibHOro obpaszosanus / O. 3. Epemuenko. — 3-¢ wm3n., mepepad. u jon. — Mocksa :
WznarensctBo HOpaiit, 2023. — 236 c¢. — (IIpodeccruonansHoe obpazoBanue). — ISBN 978-5-534-
10183-6. — Tekcr : omekrpoHHbli // OOpaszoBarenbHas 1uiatdopma IOpaidt [caiit]. —

URL: https://urait.ru/bcode/516507

JlonoHUTENbHAs JITeparypa:

1. CuBornazos, B. U. buonorus. O0mias 6uomnorus. 10 kinacc: 6a30Bblid ypOBEHDb : yUYEOHUK /
B. 1. CuBornasos, U. b. Aradonosa, E. T. 3axapoBa. — 11-e uzn. — Mocksa : [Ipocsemenue, 2022.
— 256 ¢. — ISBN 978-5-09-101674-1. — Texkcr : snexTpoHHbIi // [ludppoBoii oOpa3zoBaTenbHBIIH
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/132216.html. — Pexum
JIOCTYTA: ISl aBTOPU3UP. TOIb30BaTeIeH
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2. Jlanunkas, T. B. buonorus. TecTsl : yueOHOE OCOOHE AMisl cpeiHero mpodeccuoHanbHOTO
obpazoBanmsi/  T. B. Jlanunikast. —  MockBa :  UWsmarensctBo  FOpaitr, 2023.— 40c.—
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : 3neKTpOHHBIH //
Oo6pa3zoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519715

3. CmupnoBa, M. C. EcrectBo3Hanue: reorpadus, OUOIOTHS, IKOJIOTHS . yueOHOEe TTocoOue
st cpeaHero  mpodeccuoHaabHoro  oopazoanusi/ M. C. CmmpnoBa, T. M. CMupHoOBa,
M. B. Boponenko. — 2-¢ w3a., nepepab. u mom. — Mocksa : UsnmarensctBo IFOpaiit, 2023. —
284 c.— (IlpodeccuonanpHoe oOpazoanme). — ISBN 978-5-534-16618-7. —  Tekcr
AIIEKTPOHHBIN // OGpa3oBarenbpHas miargopma FOpaiir [caiiT]. —
URL: https://urait.ru/bcode/531383

NuTepuer-pecypcbl

1. www.sbio.info (Bcs Ouonorus. CoBpeMeHHass OMOJIOTHS, CTaThbH, HOBOCTH,
OuOIMOTEKA).

2. www.window.edu.ru (EquHoe OkHO JocTyma K 0Opa3oBaTebHBIM pecypcam
HNHuTepHeTa o OMOJIOTHH).

3. www.5Sballov.ru/test (Tect ans aOUTYpHEHTOB MO BCEMY IIKOJIBHOMY KYypCy
OMOJIOTHH ).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAIIMOHHBIE BUKTOPHHBI 110
OHMOJIOTMU — JKOJIOTUH Ha cepBepe BOpOHEKCKOro yHUBEPCUTETA).

5. www.biology.ru (buonorust B OTtkpsiToM Koutemke. CalT CcoOmepX uT
AIEKTPOHHBIN yueOHHK 0 6rosoruu, On-line TecTsl).

6. www.informika.ru (OJeKTpOHHBIM Yy4eOHHMK, OOJBIION CIUCOK HHTEPHET-
pecypcoB).

7. www.nrc.edu.ru (buonorudeckas kapTtuHa Mupa. Paszgen KOMIBIOTEPHOTrO
yueOHHKa, pa3pab0oTaHHOrO0 B MOCKOBCKOM TOCYJIapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

8. www.nature.ok.ru (Penkue m wmcyesaromue >KMBOTHbIE Poccnm — mpoekT
Oxonorudeckoro nentpa MI'Y um. M.B.Jlomonocosa).

9. www.kozlenkoa.narod.ru ([lyis Tex, KTO y4uTcs caM M YYUT APYIHX; OYHO U
JMCTaHIIMOHHO, OMOJIOTUH, XUMHH, IPYTUM IPEAMETaM).

10.  www.schoolcity.by (bronorus B Bopocax u OTBETax).

11. www.bril2002.narod.ru (buonorus mist mkonpHUKOB. Kparkas, KoMmmakTHasl,

HO JOCTAaTOYHO MOJApoOHas uH(popmamms 1o pazaenam: «OO0mas Ouonorus», «boraHukay,

«3oomorusy, «UemoBek»).

3.3. MeTronnyeckoe obecrneyenne 00pa3oBaTeJbHOr0 mpomecca /I  00y4eHUsl
HHBAJIN/I0OB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

YcnoBus OpraHM3alild W COJepKaHWe OOYYCHHsSI W KOHTPOJIS 3HAHWNW WHBAIHIOB U
oOyuaromuxcst ¢ OB3 mo nucnummbae «bUONOTHS» OMpeneistoTcss MPOrpaMMON TUCIUIUIMHEI,
aIaNTUPOBAHHOMN TPU HEOOXOIUMOCTH JIJIsi 00YUEHUS yKa3aHHBIX 00yJarOITUXCS.

Opranuzanys o0y4deHHs], TeKYyIeH U MPOMEKYTOYHOU aTTeCTallMi CTYJECHTOB-UHBAIUIOB U
crynentoB ¢ OB3 ocymecTBisieTcss ¢ y4eToM OCOOCHHOCTEM TMCUXO(PU3HUYECKOTO pa3BUTHS,
WHANBUAYAIbHBIX BOZMOKHOCTEH M COCTOSIHUS 3[I0POBBS TAKUX 00YJAIOIINXCS.

Hcxons n3 NCHMXO(PU3NYIECKOT0 Pa3BUTHS U COCTOSHUS 3JI0POBbS CTYICHTOB-UHBAIHMJIOB U
ctyneHToB ¢ OB3, opraHusyroTcsi 3aHATHS COBMECTHO C JPYTUMH OOYYalOIUMHUCS B OOIIUX
rpynmnax, WCIOJb3ys COIHMAILHO-aKTHBHBIE W pPe(ICKCHBHBIE METOABI OOYYCHHS CO3JaHUS
KOM(OPTHOTO TICUXOJIOTMYECKOTO KIMMaTa B CTYACHUECKOW TPYIe WU, IPU COOTBETCTBYIOIIEM
3aSBJICHHM TaKOro oOOydaromerocsi, IO WHIWNBUAYAIBHOH MporpamMme, KOTopas SBJISETCS
MOIU(DUIIMPOBAHHBIM BapUAaHTOM OCHOBHOW paboyeil mporpaMMbl AUCHHUILTUHBL [Ipu sTOM
COJIep)KaHWEe TPOTPaMMBI JWCIMIUIMHBI HE H3MEHSETCS. VI3MEHSIOTCSA, KaK MpaBWIIO, (OPMBI
o0OydeHUs U KOHTPOJI 3HaHUN, 00pa30BaTeIbHbIC TEXHOJIOTUH U TUJAKTUYECKUE MATEPHAIIBI.

OOyueHne CTyJIEHTOB-WHBAIHUIOB M cTyaeHTOB ¢ OB3 Takxke MOXET OCYIIECTBISATHCA
WHAWBUAYAILHO W/WIIY C MPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH.
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JlucraHnoHHOe 00yueHHe 00ecIeynBaeT BO3MOKHOCTh KOMMYHHKAIUI ¢ TIperogaBaTelem,
a TaKkke C JPYrMMH OOyYaeMbIMH TIOCPEICTBOM BEeOMHApOB (HAmpuMmep, C HCIOJIb30BAHUEM
nporpaMMbl Z0OM), YTO CHOCOOCTBYET CIUIOYEHHWIO TPYIIBI, HAMPABISET y4eOHYIO TPYMIy Ha
COBMECTHYIO paboTy, 00CYKIIEHHE, TPUHATHE IPYIIIIOBOTO PEIICHUSI.

B yuebHOM mporiecce A TOBBIINICHUS YPOBHS BOCHPUATHS M TepepadboTKu y4deOHOUH
UHPOPMALIUU CTYJCHTOB-MHBAIUIOB U cTylneHTOB ¢ OB3 npuMEHSIOTCS MYJIbTHUMEIAHWHBIC |
CICIMAIM3UPOBAHHBIE TEXHUYECKHUE CpPEJCTBA MpHeMa-mniepeaadyn ydeOHoW wuHpopMmamuu B
JNOCTYIHBIX (opMax Uisi CTYIEHTOB C pPa3IMYHBIMH HAPYIICHUSIMH, OOCCIICYMBACTCS BBIYCK
QIbTEPHATUBHBIX  (OpPMATOB  TEUATHBIX  MAaTEPUAIOB  (KPYMHBIA  MPUQPT), DIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB B pOopMax, aJanTUPOBAHHBIX K OTPAHHYCHUSM 3/I0POBbS 00YJaIOIINXCS,
HAJIMYHe HEOOXOIMMOT0 MaTePHAIbHO-TEXHHUECKOTO OCHAIIICHUSI.

[Ton6op u pazpaboTka y4eOHBIX MaTEpUAIOB MPOU3BOIUTCS MPENOJABATEIEM C YIETOM TOTO,
YTOOBI CTYIEHTHl C HAPYNICHUSMHU CIIyXa TMONXYy4adrd HH(OOpMAIMIO BU3yalbHO, C HAPYIICHUSMH
3peHus — ayIuaibHO (HampuMep, ¢ UCIIOIb30BaHUEM ITPOTPAMM-CHHTE3aTOPOB PEeUn ).

Ilpumeuanue: Ilpenooasamenu, yueOHvle Kypcbl KOMOPbLIX mMpebylom om CmyoeHmos
BbINOIHEHUSL ONPEOeNIeHHbIX Cneyuuyeckux O0eticmeull U NpeoCmasiawux coool npobiemy umu
oeticmeue, HeGbINOIHUMOE Osi CMYOEHMO8, UCILIMbLEAIOWUX MPYOHOCIU C NepPed8UINCEHUEM UTU
peuvto, ob6szambt 6 P[] yuecmv smu ocobennocmu u npeonazams CmyO0eHmMAam-uHeaIuoam u
cmyoeumam ¢ OB3 anbmeprnamugtbvle Memoovl 3aKpenieHus u3yuaemo20 mamepuaa.

JUIss  OCYIIECTBICHHSI TPOIEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOUHON
aTTecTaluu oOydaroumxcs uHBaIHA0B U Ul ¢ OB3 (QoHI OLIEHOYHBIX CPEACTB MO AUCLHUILIMHE,
MO3BOJISIOIINN OIIEHUTH JOCTH)KCHHE UMH PE3YJIbTaTOB OOyYCHHS U YPOBEHb C(HOPMUPOBAHHOCTH
KOMIICTEHIIMI, TNPEIYCMOTPEHHBIX Yy4YeOHBIM IUIAHOM M paboueil MmporpamMMoil JUCIMIUIHHBI,
aIanTUpyeTcs JUisi 00ydJaromUXCsi MHBAIH/IOB U JIMI] C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3I0POBBSI C
Y4ETOM HHIUBUAYAIBHBIX MCUXO(PH3HOIOIMYSCKHX OCOOCHHOCTEH (YyCTHO, IMUCHbMEHHO Ha Oymare,
MUCbMEHHO Ha KOMITbIOTEpE, B opme TecTrpoBaHUS U T.11.). [Ipn HE0OXOTUMOCTH O0YJArOIIHMCS
NPEJOCTABIISACTCS TOTIOJHUTEILHOE BPEMSs JIJIs IOJATOTOBKU OTBETA MPU MPOXOXKICHUN aTTECTAIINH.

20



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHBI

KoHTpo/ib M oOmeHKa pe3ylbTaTOB OCBOEHHUS 0011e00pa30BaTeIbHON JUCLUILUIMHEI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIC Ha (POPMHUPOBAHUE OOLINX
U poecCHOHaANBbHBIX KOMIIETEHLIUH 110 pa3jiesiaM U TeMaM COJiepKaHus y4eOHOro MaTepuala.

Oo0masn
KOMIIETeHIIU S

Paznen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pasznea 1. KileTka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS

CAUMHHUIIA )KUBOI'O

KonrtponsHas pabora
«MoOneKyIsIpHbII yPOBEHb
OpraHu3alH JKUBOTO»

OK 02

XapaKTEPUCTHKA KU3HU

buonorus kak Hayka. O61mas

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOJOB MUKPOCKOIIMPOBAHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMH.
3anonHenue Tabauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3aroTHeHHEe CPABHUTEITLHOU TAOUIIBI
CXOJICTBA M PA3JINYMIA )KHBOTO U HE
KUBOT'O

OK 01
OK 02
OK 04

OpraHu3anus KJICTOK

CtpyKkTypHO-(DYHKIHOHATIBHAS

OuenuBaemasi IMCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHON KapThl 1O
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ YYKAPHOTHUECKUX U TI0
L[apCTBaM B MUHH I'PyIMIax
BrimonHaenue u 3ammra 1a60paTopHBIX
pabor:

«CtpoeHue KIIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE
BKITIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIIIACTHI, XPOMOILIIACTHI )»
[Tpaktudeckoe 3anstue. [IpencraBnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTanueH,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB, PEKOMEHJOBAaHHBIX
Ipero/iaBaTeseM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACIEICTBEHHOCTH

@pOHTAIBHBIN ONPOC

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
MOCJIEA0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHMS OCIeI0BATEIbLHOCTH
HykneotunoB JIHK

OK 02

OOMEH BELIECTB U

IIPEBPAILICHUE JHEPTUH B KIIETKE

OpOHTAIBHBIN OIIPOC

3anosHeHne CPaBHUTEIHLHOUN TaOIUITbI
XapaKTepUCTHK TUTIOB OOMeHa
BEIIECTB

OK 02
OK 04

Muro3. Meiio3

JKu3HeHHBIN MK KIETKH.

OO6cyxaeHune Mo BOmpocaM JICKIIUH
Pa3paboTka neHTHI BpeMeHH
YKU3HEHHOTO [IUKIIa
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Pasznea 2. Ctpoenue U GQyHKIIUM OPraHU3Ma

KontponbHas padota “CtpoeHue u
¢byHkuuu opranuzma’

OK 02 CtpoeHue opranusma
OK 04

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02 ®opMbl pa3MHOKEHUS
OpraHU3MOB

@pPOHTAIBHBIN OIIPOC

3anojHeHrue TaOIHIIbI C KPAaTKOU
XapaKTepUCTHKON U TipuMepamu hpopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02 OHTOreHe3 pacTeHui, >KUBOTHBIX

OK 04 U YeIoBeKa

PazpaboTka JeHTbI BpEMEHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZEJIBHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa IO MUKPOIpyIam
Tect/onpoc

CocraBieHne )KU3HEHHBIX LIUKIIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBUIHBIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH HacJe10BaHuUs

OK 04

PazpaboTtka rioccapus
OpOoHTANBHBIN 0IPOC

Tect o Bompocam JIeKUuu
Pemenue 3anay Ha onpeeneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEJICTBEHHBIX MPU3HAKOB MIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3UPYIOIIEM CKPEIINBAHHH,
COCTABJICHUEC I'CHOTUIIMYECKUX CXEM
CKpEIIUBaHUS

OK 01 CreruieHHOe HaclIeJOBaHUE

OK 02 IIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CICIUICHHOM HaCJIeOBaHHH,
COCTaBJICHHE TEHOTUITMUECKHUX CXEM
CKpEIIBaHUSI

OK 01 3aKOHOMEPHOCTH U3MEHUNBOCTH

OK 02
OK 04

Tecr.

Pemenue 3agad Ha onpeneneHne Tuna
MYyTallU IIPU TIepeaade
HACJICACTBCHHBIX HpI/IBHaKOB,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpEIIBaHUS

Pasznen 3. Teopusi 3BoJIIOLMHA

KonTponbhas pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02 Hcropust 3BOIIOLIMOHHOIO
OK 04 y4eHHs. MUKPO3BOIIOLMS

OpOHTAIBHBIN ONIPOC

Pa3paboTka rioccapus TEpMHHOB
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Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS
ABOJIIOLIMOHHOTO yYEHUS

OK 02 MakposBotronus. OuenuBaemasi TUCKYCCHS:
OK 04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apTYMEHTOB,
JKU3HU Ha 3emiie OMOJIOrMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTHl BpeMEeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — ®poHTaATBHBINA OITPOC

OK 04 AHTPOIIOTEHE3 PazpaboTka JeHTbI BpeMEHU

IMPONCXOKACHUA YCTIOBEKA

Pasznea 4. Dxomorus

OK 01 Dkonorudeckue HakTopsl U TecT mo sKoJorHYecKUM aKkTopam 1

OK 02 cpenbl KU3HU CpenaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomynsius, cooOriecTna, CocraBneHue cxeM KpyroBopora

OK 02 HKOCUCTEMBbI BELIECTB, UCIIOJIb3Ysl MaTepUabl

OK 07 JIEKIIUU
Pemenre mpakTUKO-OpUEHTHUPOBAHHBIX
pacueTHBIX 3aJaHHi 110 MepeHoCcy
BELIECTBA U SHEPTUU B 3KOCUCTEMAX C
cocTaBlieHHE TPOPHUUECKUX IIeTnel u
UpaMu]T OMOMACCHI U SHEPTHH

OK 01 buocdepa - rmobanbHas OueHuBaemasi UCKyCCUS

OK 02 HKOJIOTMYECKasi CUCTEMA Tecr

OK 07

OK 01 BinsHMe aHTPONOTreHHBIX Tect

OK 02 dakTopoB Ha 6uochepy [TpakTuueckas padota “OTX0/bI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 BinusiHue conuaibHO- OueHuBaemasi JUCKYCCHUS

OK 04 HKOJIOTMYECKUX (PaKTOPOB HA Brinonnenue nabopatopHoii paboTsl Ha

OK 07 3JI0pPOBbE YETIOBEKA BBIOOD:

"VMcTBeHHas pabOTOCTIOCOOHOCTD",
"Bnusinue abuotnueckux GpakTopoB Ha
4yeJIoBeKa (HU3KUE U BHICOKHE
Temneparypsbl)”

Pa3nea 5. buoJsiorusi B ;Ku3Hu

3amuTa Kelca: NpeJCcTaBIeHNe
pPE3yJbTATOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALIUEN )

OK 01
OK 02
OK 04

BbroTtexHonornu B ;KU3HA
Kaxxaoro

BelntonHenue kelica Ha aHaIu3
UH(OPMALIUU O HAYYHBIX JOCTHKEHHUIX
B 00JIACTH TEHETUYECKUX TEXHOJIOTHH,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (10 Ipynmnam),
NpeCTaBICHNUE PE3yJIbTaTOB PELICHHUs
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KEHCOB

OK 01 [TpombinenHast OuorexHosorust |BreimonHeHue keiica Ha aHaIN3
OK 02 nH(popMaIuu 0 pa3BUTUH
OK 04 IIPOMBIIIJIEHHON OMOTEXHOJIOTUH (110

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
peLIEHHUs KEWCOB

OK 01 CounanbHO-3THYECKHUE aclieKThl | BolnonHeHune kelica Ha aHAIN3
OK 02 OMOTEXHOJIOTHI nHpopMaIuu 06 STUYECKUX acCIeKTax
OK 04 pa3BUTHS OMOTEXHOJIOTHH (110

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
peLIEHHUs KEWCOB

OK 01 buorexuonorun u texuuueckue |BrpImosiHeHue keiica Ha aHaIn3
OK 02 CHUCTEMBI uHpOpPMALIUU O PA3BUTHUS
OK 04 OMOTEXHOJIOTHI C IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (TI0 Ipynmnam),
IpEeJCTaBICHNUE PE3yJIbTaTOB PELICHUs
KEHCOB

OO0muMe KPpUTEPUH OLIEHKH Pe3y/IbTATOB 0CBOCHUSI Y4eOHOM TUCHUTIIUHBI

HopMmbl OLleHKM 3HaHMH MpeNnoaraT yuéT HHAUBUAYAIBHBIX OCOOCHHOCTEH CTY/IEHTOB,
T epeHIIMPOBAHHBIA  MOAX0J K OOY4YeHWIO, MpPOBEpKE 3HAHWW, YMEHHWH, YypPOBHS
(dbopMHpOBaHUS KOMIETEHIMH. B yCTHBIX M NMCbMEHHBIX OTBETaX CTYJEHTOB Ha IMPAKTHUYECKUX
(ceMHUHApCKUX) 3aHATHUAX, B COOOIICHUAX M JIOKJIAIax, 3CCe M APYrux (GopMax ayJuTOPHOH U
CaMOCTOSITENIbHONW paboThl, a TAK)Ke B TEKYIIHUX KOHTPOJIbHBIX pab0Tax y4HTHIBAIOTCS: ITyOHHA
3HaHUH, BIaJieHHe HeOOXOAUMBIMUA YMEHHUAMH (B 00bEME TPOTPAMMBI), IOTHYHOCTH U3JT0KCHHS
MaTepuiia, BKJItoyasi 000011eH s, BEIBObI, COOII0AE€HUE HOPM JINTEPAaTYpPHOH peyH.

OLeHKY «OTJIMYHO)» 3aCIyXUBAeT CTYJIEHT, TBEPAO 3HAIOLIUI MPOTrpaMMHBIN Marepual,
CUCTEMHO M TIpPaMOTHO W3JAralolMid ero, JAEMOHCTPUPYIOUIMH HEOOXOAUMBIH YpPOBEHb
KOMIIETEHIIUM, Y€TKHE, CXKAaThble OTBETHl HA JOMOJIHUTEIbHBIE BOIPOCHI, CBOOOIHO BIaJCIOIIUI
HNOHSATHIHBIM anmnapaToM.

O1eHKy «X0polI0» 3acCily’)KMBaeT CTYJIEHT, IPOSBUBIINMN MOJIHOE 3HAHHE MPOrPaMMHOTO
MmarepHaia, JeMOHCTPUPYIOUIN COPMHUPOBAHHBIE HA TOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
yKa3aHHBIE B TPOTrpaMMe KOMIIETCHIINH, JOMYCKAOMNI HEMPUHIMITAAIBHBIE HETOYHOCTH TIPH
U3JI0KEHUHU OTBETa Ha BOIIPOCHI.

O1eHKy «yA0BJIETBOPUTEIbHO» 3aCIYKUBACT CTYJIEHT, OOHAPYXUBIIMHA 3HAHUS TOJIBKO
OCHOBHOI'O MaTepHalla, HO He YCBOMBLIMH JIeTalli, JAOMYCKAIOMIMNA OMMOKM MPUHIUIHAIBLHOIO
XapakTepa, JIEMOHCTPUPYIOLUIUMI HE J0 KOHIA C(GOPMUPOBAHHBIE KOMIETEHLIUH, YMEHUs
CHCTEMaTH3UPOBATh MaTepHal U JieaTh BHIBOIBI.

O1eHKy «Heyl10BJIeTBOPUTEJbHO» 3acCily’)KUBA€T CTYJEHT, HE YCBOMBIIMH OCHOBHOI'O
COJepKaHMs Marepuana, He YMEIOMUH CHCTEeMaTU3UpOBaTh HWHQPOpPMALMIO, JIeNaTh
HEOOXOJWMBIE  BBIBOABI, YETKO © TPaMOTHO OTBEYaTh Ha  3aJaHHBIE  BOIPOCHI,
JIEMOHCTPHUPYIOIUI HU3KUI YPOBEHb OBIIAICHUS HEOOXOIUMBIMU KOMITETCHIIUSMH.

OuenuBanme CTyeHTa Ha AU PepeHIHPOBAHHOM 3a4eTe N0 Y4eOHOH AMCHHUIINHE
OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TIJIyOOKO M IPOYHO YCBOWII
IIPOrpaMMHBII MaTepUall, MCUEPIBIBAIOLIE, TIOCIEA0BATENBHO, YETKO U JIOTUYECKH CTPOWHO €ro
U3JaraeT, yMeeT TeCHO YBS3bIBaTb TEOPHUIO C IPAKTUKOM, CBOOOAHO CIpPAaBISAETCA C 3aJadaMH,
BOIIPOCAMM M JPYIMMHU BUJAMU IPUMEHEHUS 3HAHHUM, HE 3aTPyAHSAECTCA C OTBETOM IIpU
BUJION3MCHCHUU 33}13HI/II71, IMpaBUJIBHO 000CHOBBIBAET IIPUHATOC pEUICHUC, BJIaACET
Pa3HOCTOPOHHUMM HaBBIKAMU U IIPUEMAMU BBITNIOJHEHHUS IPAKTUYECKUX 3a1a4.
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OneHka «X0pomo» BHICTABIIETCS CTYAEHTY, €CIM OH TBEPIO 3HAET MaTepHall, F(PaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, He JOIYCKas CYLICCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC,
IIPaBUJILHO IPUMEHSET TCOPETUYECKUE IIOJOKEHHUs NPU PELICHUU IPAKTUYECKUX BOIPOCOB U
3ajiay, BJIaIeeT HEOOXOJMMBIMH HAaBbIKAMU U MPUEMAMU UX BBIITOJHEHHUS.

OneHka «yA0BJIETBOPUTEJIBbHO» BbICTABIISAETCS CTYACHTY, €CJIM OH UMEET 3HAHUSI TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWI €ro JeTajed, AOMYCKaeT HETOYHOCTH, HEIOCTATOYHO
npaBWIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOIMYECKOH IOCIENIOBATEIBLHOCTH B W3JI0KECHUU
IPOrpaMMHOI0 MaTepHualla, UCIBITHIBAET 3aTPYIHEHUSI IIPU BHINOJIHEHUH IPAKTUYECKUX padoT.

OneHka «HeyI0BJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTENBHOM YacTH IPOrpaMMHOIO Marepuaia, JOINYyCKAaeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, ¢ OOJIbIIMMHU 3aTPyIHEHHSIMHU BBINOJHSAET MpakTHueckue padorel. Kak mpaswuio,
OLICHKA «HEYIOBJICTBOPUTEIBHO» CTaBUTCS CTYAECHTAaM, KOTOPbIE HE MOIYT IPOJOJIKUATH
oOyuyeHne 06e3 TOTOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH JUCIUILTHHE.

IlepeyeHb BONPOCOB ISl MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
no o61meodpazoBareibHOM JUCHMILUIUHE «bBuosorns»:

1. buonorus kak HayKa, CBs3b OMOJIOTUU C IPYTMMH HayKaMu: OMOXuMHsl, Onodusuka,
OMoHMKa, TeHOTeoTpadus

2. Ponb 1 MecTo 6100THE B JOPMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA.

3. O0mmas XxapakTepuCTHKA KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMUYICCKUH COCTaB
KJIETOK.

4. Knerounas teopus (T. llIBann, M. [llneiinen, P. Bupxos).

5. OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOU Teopuu. THUIIbI KIeTOYHOMN
OpraHMu3alMK: TPOKAPUOTUYECKUN U SYKAPUOTUYECKUI.

6. OQHOKIJIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOeHHE MPOKAPUOTHUECKOMN
KJIETKU.

7. CtpoeHue sykapuoTHueckoi kiaeTku. Heknerounslie popMbl )KU3HU (BUPYCHI,
OaxTepuodarn).

8. XpomocomHas teopust T. Moprana. CTpoeHHe XpOMOCOM.

9. XpoMocoMHBIN HAOOp KIIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
TarIONIHBIN U JUTIONIHBIN Habop.

10. Hyknewunossie kuciotsl: JIHK, PHK HaxoxaeHue B KIIETKE, HX CTPOSHUE U (PYHKIIHH.
11. MatpuuHble poIecChl B KJIETKE: peIuInKaIus, OMOoCUHTe3 Oellka, peraparys.
I'eneTnueckmii KOJ U €ro CBOMCTBA.

12. TTonsaTue MeTabonu3M. ACCUMUIISIMS U AUCCUMMIISIMS — JIB€ CTOPOHBI MEeTaboJIn3Ma.
13. Tuner 0OMeHa BemecTB: aBTOTPOGHBINA U TeTEPOTPODHBIN, adPOOHBIN 1 aHAIPOOHBIH.
[Tnactuueckuii ooMeH. DoTocuHTE3. XEMOCHHTE3.

14. KietouHbli UK, €70 IEPUOJIBI.

15. MuTo3, ero craguu U NPOUCXOAIINE MPOLIECCHI.

16. Meiio3 u ero craauu. [loBenenue xpomocoMm B Meiio3ze. Kpoccuarosep.
buonornueckuii cMbICII Me03a.

17. MHoOTrOK/I€TOUHbIE OpraHiu3Mbl. B3aMOCBSI3b OPraHOB ¥ CUCTEMBI OPTraHOB B
MHOTOKJIETOYHOM OpTaHHU3ME.

18. TomeocTa3 opranu3mMa u ero NoAJIepKaHue B TIPOIIeCCe )KU3HEACITEITbHOCTH.

19. ®opmbl pa3sMHOXKEHHS OpraHU3MOB. becronoe u monoBoe pa3MHOXKEHHE.

20. Buzpl 6ecrionoro pasMHokeHUs. [10710Boe pa3sMHOKEHHE.

21. 'ametorenes y x«uBOTHBIX. Criepmarorenes u ooreHe3. CTpOeHHE MOJIOBBIX KIIETOK.
OrmnonoTBOpEHHUE.

22. InauBulyanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €r0 CTa/InH.

23. [octaomOpronanbpHbIH epron. CTaaun MoCTIMOPHOHATIHFHOTO Pa3BUTHS Y dKUBOTHBIX
U 4€JIOBEKa.
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24. Tlpsimoe u HenpsiMoe pa3BUTHE. buonornueckoe crapenue u cMepth. OHTOreHe3
pacTeHui.

25. OCHOBHBIE TOHATHUS TCHETUKU. 3aKOHOMEPHOCTH 00pa30BaHus rameT. 3akoHsI I
Meuens (MOHOrHOpHIHOE U TOJIMTUOpUHOE CKpelirBaHue). BzaumozaelicTBue reHos.
26. [1epsrie sBomonmonnsle Konnenuuu (K.b. Jlamapk, XK.JI. broddon). DBomronronHas
teopus Y. [lapsuna. CuHTeTHYECKAs TEOPUS IBOIIOLMH U €€ OCHOBHBIE TTOJIOKEHHSL.

27. Muxpossomrorust. [lomynsanus kak 3eMeHTapHast eIMHHUIA YBOJIONHHU. | eHeTnyecKue
OCHOBBI 3BOJIIOLIUU. DJIEMEHTapHbIE (PAKTOPBI IBOIIOLHMH.

28. MaxposBosrorust. POpMbI 1 OCHOBHBIE HAIIPABJICHUS MaKPO3BOJIIOLIHH.

29. AHTpononorus — Hayka o yesoBeke. CHCTEMaTHUECKOe MOJIOKEHHE YETI0BEKa.
CXOJIICTBO M OTIMYUS YEJIOBEKA C )KUBOTHBIMUA. OCHOBHBIE CTAIMH aHTPOIIOT€HE3A.
DOBOJIIOLUS COBPEMEHHOI'O UeJIOBEKa.

30. YenoBeueckue pacel U MX €IUHCTBO. Bpemst 1 myTH pacceneHus 4eIoBeKa o IUIaHETe.
ITpucnoco6aeHHOCTh Ye0oBEKa K Pa3HbIM YCIIOBHSM CPE/b.
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