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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMEBI
OBIIEOBPA3OBATEJILHON JUCIUITJIMHEI « BUOJIOT U SI»

1.1. MecTo IMCUUILIMHBI B CTPYKTYpe o0pa3oBarteibHOi nporpammsel CITIO

OO61eoOpa3zoBarenbHas AUCHUIUIMHA «bronorus» u3ydaercs Ha 0a30BOM YpPOBHE
B 00mIe00pa3oBaTeIbHOM IHMKJIE Y4eOHOro IUIaHAa OCHOBHOM mpodeccnoHaIbHOU
o0pa3oBaTeIbHON MPOrPaMMBI.

TpynoeMkocTh qucHUIIIMHBL «buonorus» cocraBisieT 72 vaca, U3 KOTOpbix 12
4acoB BKJIIOYAET MNPOQPECCHOHATBHO-OPUEHTUPOBAHHOE COAEpKaHUE, YCUIIMBAIOIIEEe
npodeCcCHOHATBHYIO COCTABIIAIONIYIO crenuanbHocTH 54.02.01 {u3zaii (1o oTpacisim).

[IpodeccroHanbHO-OPUEHTUPOBAHHOE COJEPIKAHUE PEATTM3YETCsl B MPUKIATHOM
Moayne (pazaen S “buonorus B )KU3HU) HA MaTepUale KeMCOB, CBSI3aHHBIX C AaHATTU30M
uH(GOpMAIIMU O Pa3BUTUM M TNPUMEHEHHH OMOTEXHOJOTMM MO OTpacisaM Oymaymiei
npodeccuoHanbHOM AesTeNbHOCTH oOyuaromuxca. Kpome Toro, mpodeccroHanibHO-
OpPUCHTHUPOBAHHOE COJIEp)KaHUE YYUTHIBaeTcs B pasaene 4 “Oxonorus” mOpHU
BBIMIOJIHEHUN JTA0OPAaTOPHBIX M TMPAKTUYECKUX paldoT, CBSI3aHHBIX C Oyayiiei
npodecCcuoHaIbHON AEATEILHOCTHIO 00YJYaIOIIUXCA.



1.2.1. He.]'ll/l U INIAHUPYEMBIEC PE3YJIbTaThbl OCBOCHUA NUCHUIIMHBI:

Heab: ¢dopmupoBaHue y CTYIEHTOB TPEJICTABIEHUS O  CTPYKTYpHO-
(GYHKIIMOHAIBHON OpraHU3alliy KUBBIX CUCTEM PA3HOI'0 paHTa KaK OCHOBBI MPUHSITHUS
pelIeHU B OTHOIIEHUU OOBEKTOB KUBOU MPUPOJIBI U B MPOU3BOJACTBEHHBIX CUTYAITUSX.

3apaumn:

1) chopmMupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOpa3usi U OCOOCHHOCTEH JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alMy, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUN B OKPYXKAIOLIEH cpele, LEJIOCTHOW HAayyHOM KapTUHBI MUPA,
B3aMMOCBS3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONPEACNTATh J>KUBbIE OOBEKTHI B TPHPOJE; MPOBOIUTH
HAOJIIOIGHUST 32 DKOCHCTEMaMH JUIsl BBISIBJIEHUSI €CTECTBEHHBIX M aHTPOMOTE€HHBIX
U3MEHEHUI, HHTEPIIPETUPOBATh PE3YJIbTAaThl HAOIIOICHUIH,

3) cdhopmupoBaTh HaBBIKM  MPOBEACHUS  MPOCTEUININX  OHUOIOTHYECKHUX
HKCIIEPUMEHTAIBHBIX HCCIEOBAHUN C COOJIIOIEHUEM TIpaBuil O€30MacHOro oOparieHus
C 00BEKTaMHU U 000pY/OBaAHUEM;

4) pa3BUTh YMEHHS MCIOJB30BaTh MH(POPMALHUIO OMOJIOTMYECKOrO XapakTepa U3
pPa3IUYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOEH JEATEILHOCTU IO
OTHOLLEHHUIO K OKpyXaroulel cpene, COOCTBEHHOMY 310pOBbIO; OOOCHOBBIBATH U
cOOJTII0/1aTh MEPHI MPOPUIIAKTUKH 3200JICBAaHUH.

6) chopMHupoBaTH MOHUMAHUE 3HAYMMOCTU JOCTHXKEHUM OMOJIOTUYECKON HAYKU U
TEXHOJIOTUM B TMPAKTUYECKOW JESATEIbHOCTH YEJIOBEKa, PAa3BUTHM COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOIOTUH.



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOCHHUs 001Ie00pa3oBaTe/IbHOI JUCHUILVINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha

ocaose ®PI'OC COO

Kon n
HaHMEHOBaHHE
(opmupyembix
KOMIeTeHInii

Ilnanupyembie pe3yJibTaThbl 0CBOCHUS AUCUMILIMHBI

Oo0mue

Z[I/ICIII/IH.TII/IHapHLIe

OK 01. Bribupats
CIIOCOOBI pelIeHUs
3aja4
npo¢eccruoHaIbHON
NeSITEIbHOCTU
IIPUMEHUTENBHO K
Pas3INYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIMTAHMSA:
- TOTOBHOCTh K TPYAY, OCO3HAHHE I[CHHOCTH
Tpyaoooue;

- TOTOBHOCTh K AKTHBHOW JIEATEILHOCTH TEXHOJOIMYECKOU U

colMaabHOU HalpaBJICHHOCTU, CIIOCOOHOCTE HHUIOUUPOBATD,

MacCTepCTBa,

IUIAHUPOBAaTh M CAMOCTOSITENIHO  BBINOJIHATH — TaKYIO
JeSATEbHOCTb;
- HHTEpeC K pas3MyHbiM cdepaMm npodeccuoHaIbHOM

NesITeNbHOCTH,
OBnaneHne yHUBEpPCAILHBIMU Y4EOHBIMH TO3HABATEIbHBIMU
JIEHCTBUSIMU :

a) 0a30BbI€ JIOTHYECKHE TeCTBHS:

- CaMOCTOATEIbHO (HOPMYJIMpPOBaTH U  aKTyaJU3UPOBATH
npoOiieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYUIECTBEHHBII MPU3HAK UM OCHOBAHUS IS
CpaBHEHUS, Kjlaccu pUKaIUu U 0000IIIeHNUS;

- OIpenensiTh LEIH ACSITeNbHOCTH, 33/1aBaTh MapaMeTpbl U
KPUTEPUH UX JOCTHKECHUS;

- BBIABIITH

3aKOHOMEPHOCTH ¥  NPOTUBOpEUUS B

pacCMaTpuBaCMbIX SABJICHUAX;

- BHOCHUTb KOPPEKTHUBBI B JIEITEIbHOCTb, OIICHHWBATh
COOTBETCTBHE PE3YJbTATOB  LEIsAM, OLCHUBATh  PHUCKHU
MOCIEACTBHH JeITEIbHOCTH,

- pa3BUBaThb KpPEATHBHOE MBIIUJICHUE TMPHU  PEIICHUH

chOpPMHPOBAHHOCTh 3HAHMH O MECTE M POJU OHOJIOTHH B
CHCTeME€ HAy4YyHOro 3HaHHs; (YHKIHMOHAIBHOH TI'PaMOTHOCTH
YenoBeKa JAJIs PelIeH s )KU3HEHHBIX TPo0ieM;

cOpPMUPOBAHHOCTh ~ YMEHHUSI  pAaCKpbIBaTh  COZAECpPKAHHE
OCHOBOIIOJIAraloOIMX OMOJOTUYECKHX TEPMUHOB M TOHSITHIM:
KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, IMOMYJISALUSA,

JKocucrema, OuoreHo3, Ouocdepa; wmerabonu3m (oOMeEH
BEIIIECTB u MpeBpaICHIE SHEPruM), roMeocTas
(camoperynsus), OMOCHHTE3 Oenka, CTPYKTypHas

OpraHU3alMs KUBBIX CUCTEM, IUCKPETHOCTb, CAMOPETYJISIIHS,
CaMOBOCTIPOU3BENCHHE (PEMPOAYKIIUS), HACIEICTBEHHOCTD,
W3MEHYUBOCTb, HHEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBAsI OpraHu3aIlus;

chOPMHPOBAHHOCTL ~ YMEHHS  pacKpbIBaTh  COJEpKaHUE
OCHOBOIIOJIATAIOIINX OWOJIOTUYECKUX TEOPUH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOXKICHUSI )KU3HU U YEJIOBEKA;

chOPMHPOBAHHOCTh YMEHHSI PACKPBIBATH OCHOBOIOJIAT A0 e
Ouosornyeckue 3akoHbl M 3aKkoHoMepHocTH (I. Mennens, T.
Moprana, H.W. BaBunoa, D. I'ekkens, ®. Mrwoiepa, K.
bapa), rpaHutibl X MPUMEHUMOCTH K )KHUBBIM CUCTEMAaM;
NPHOOPETCHHUE ONbITA NPUMEHEHUS OCHOBHBIX METO/OB
Hay4YHOTO Ouosoruu:

Ha6J'IIOI[eHI/I$I U OHNHUCAHUA IKUBBIX CHUCTCM, IIPOLCCCOB U

IIO3HaHUs, HCII0JIB3YEMBIX B




YKU3HCHHBIX MPO0OJIeM

0) 6a30BbIe HCCJIeT0BATEIbCKHE TeHCTBHS:
- BJIageTh HaBBIKAMHU  Yy4eOHO-HCCIEIOBATENbCKOW |
MPOEKTHOU JeATEILHOCTH, HABBIKAMU Pa3pEIICHHS TPOOIIeM;

- BBISIBIISTD MIPUYUHHO-CJICICTBEHHBIE CBSI3U i
aKTyaJu3upoBaTh 3aJady, BBIABUTATh TMIIOTE3Y €€ PEIICHUs,
HaXxOOUTh  apryMEHTBhl  JJs  JIOKa3aTeJbCTBA  CBOUX
YTBEP)KIEHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

- aHaM3MPOBATh TOJYYEHHBIE B XOJE pEUICHUS 3a1a4yu
pe3yiabTaThl, KPUTUYECKH OLIEHUBATh HX JIOCTOBEPHOCTH,
MIPOrHO3MPOBATh U3MEHECHHUE B HOBBIX YCIIOBUSX;

- yMeTh TIEPEHOCHTh 3HAHHUA B I[I03HABATEIbHYID H
MPaKTUYECKYIO 00JIaCTH KU3HEACITEIBHOCTH;

- yMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX IMPEIMETHBIX
o0Jacreit;

- BBIABUTaTh HOBBIC WJACH, TIpeljaratb OpPUTHHAIbHBIE
TOJXO/IbI M PEIICHUS;

- CIIOCOOHOCTh MX HCIOJb30BAaHUS B II03HABATEIBHOUW U
COLIMAJIBHOM MPAKTUKE

SIBJIGHUW; OpraHu3alMi M MPOBEACHUS OUOJIOrMYEeCKOro
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCHUMOCTH MEXKTY HCCIIEY EMBIMU BEIMYMHAMH,

OOBSICHEHHSI TOJTYYCHHBIX PE3yIbTaTOB U (HOPMYITHPOBAHHS
BBIBOJIOB C MCIIOJb30BAaHUEM HAYYHBIX NOHATUN, TEOPUH U

3aKOHOB;
COPMUPOBAHHOCTb ~ YMEHMSI  BBIIEIATH  CYIIECTBEHHBIE
IIPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M  DYKAPUOT;

OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJIOB,
OMOreoIeHO30B M JKOCHUCTEM; OCOOEHHOCTH IIPOI[ECCOB
oOMeHa BEUIECTB U TMPEBPAILEHUs] HSHEPrUUd B KIETKeE,
(doTocuHTE3a, MIACTUYECKOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHUHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUSI, Pa3BUTHUS U
pa3MHOXEHHUS, UHIUBUIYAJIbHOIO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO
orbopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene oOWTaHUS, BIMSHHUS KOMIIOHEHTOB OJKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHHUI B SKOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MIPEBPAIICHIE SHEPTrUu B Onocdepe;
cOpPMHUPOBAHHOCTh YMEHHUSI pelllaTh OMOJIOTUYECKUE 3aJ1auH,
COCTaBJIATh T'CHOTUIIMYECKHE CXEMbl CKpEIIUBaHUS IS
pa3HbIX THUIIOB HAcCJEIOBAaHUS IPU3HAKOB Y OPraHU3MOB,
COCTaBJIATh

CXEMbl IICPCHOCA BCUICCTB U

OKOCUCTEMAX (I_ICHI/I NUTaHusA, IMIICBBIC CeTI/I)

OHCPrun B

OK 02.
Hcnons3oBath
COBpEMEHHbIE
CpeACTBa IOMCKA,
aHanau3a u
UHTEepIpeTalnun
uH(popMaIuu U
nH(pOpPMaIIMOHHBIE

B 001acTH HEHHOCTH HAYYHOT0 O3HAHUA:

- c(opMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YpPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHOU
KYJBTYP,

MecTa B

IIpaKTHUKHU, OCHOBaHHOI'O Ha Juajiore

CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO
MIOJINKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHME SI3BIKOBOM M YUTATENBCKOM KYJIbTYPBI

chOpPMHPOBAHHOCTh ~ YMEHUH  KPUTHUYECKHU OLICHHUBATH
nH(popMaIM0 OUOJOTUYECKOI0 COAEPKAHMS, BKIIOUYAIOLIYIO
TNICEBJOHAYUYHBIC 3HAHWA U3 PA3JIMYHBIX HCTOYHHNKOB (cpezmTBa

MaccoBoi HMHGOpMaIUU, HAay4YHO-TOMYJISIPHBIE MaTepHalbl);

UHTEPIPETUPOBATh  ATUYECKUE  aCHEKThl  COBPEMEHHBIX
UCCIIE/IOBAHUNH B OWOJIOTUH, MEIUIIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  IJ100aJbHBIE  JIKOJOTMYECKHE  MPOOJIeMbl




TCXHOJOI'nu 111
BBIIIOJIHCHUA 3a4a4
npogeccruoHaIbHON
JEATENbHOCTH

KaK CpeACTBa B3aUMOJEUCTBUS MEXIY JIIOJAbMH M ITO3HAHMS
MHUpa;

- OCO3HAHUE LIEHHOCTH HAyYHOH JAESITEeNbHOCTH, TOTOBHOCTb
OCYLIECTBIISATh MIPOEKTHYIO u M CCIIEA0BATENbCKYIO
NeSITEIbHOCTh UHJIUBUAYAIbHO U B TPYIIIIE;

OBnazieHNe yHMBEPCAIbHBIMH YYE€OHBIMH TO3HABaTEIbHBIMU
JEHCTBUSIMU

B) paboTa ¢ uHopmanmeii:

- BJIaJIETh HABBIKAMU TOJTY4YEHHS HHPOPMAIIUU U3 UCTOYHUKOB
pa3HbIX THUIIOB, OCYULIECTBIISTh
aHaNM3, CHCTEMAaTH3allMI0 WU HHTEpIpeTanuio WHbopMauu

Pa3JIMYHbIX BUJIOB U (1)OpM MMpCACTaBJICHUA

CaMOCTOATCIIBHO IIOUCK,

- Cco3/laBaTh TEKCThl B pa3iMyYHBIX ¢GopMaTax C y4eToOM
Ha3HaueHUs MHQPOpPMAIMK ¥ IIENEeBOM ayJuTOPUH, BBIOMpAs
ONTUMANIBHYIO (DOPMY MPEICTABICHUS U BU3YaIU3alINN;

- OIICHWBATh JIOCTOBEPHOCTH, JETUTUMHOCTh HH(POPMAIUH, €€
COOTBETCTBHE IIPABOBBIM U MOPAIILHO-3THUYECKUM HOPMAaM;

- HCMOJIb30BAThH CpencTBa MH(OPMAITMOHHBIX u
KOMMYHUKAIMOHHBIX TEXHOJIOIMH B PELICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U

OpraHnu3aluOHHbIX 3aJda4 C

CO0JII0IEHEM TpeOoBaHMI SPrOHOMHKH, TEXHUKHU
0e30IacHOCTH, THUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMaLIMOHHON O€30M1aCHOCTH;

- BJIaJIeTh HaBBIKAMU PACMO3HABAHUS U 3aIIUTHl HHPOPMALIHUH,

UHGOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH

COBPEMEHHOCTH, (OPMHPOBATH [0 OTHOILICHUIO K HHUM
COOCTBEHHYIO MMO3HITHIO;

chOpPMHPOBAHHOCTL ~ YMCGHHMH  CO3/laBaTh  COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE  COOOIICHHMS  HAa  OCHOBE

Ouosornyeckoil MHMOpPMAIMU U3 HECKOJBKHUX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BATh MOHITHIHBIN armapaT OuoJIOTHH

OK 04. DddextuBHO

B3aUMOJIEN CTBOBATH
u paboraTh
KOJIJIGKTHBE
KOMaH]Ie

B
u

- TOTOBHOCTb K CaMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTH |
CaMOOMPEIEIICHHIO;

-OBJIaJICHUE HaBBbIKaMH y4e0HO0-UCCIIeI0BATEIbCKOM,
MPOEKTHOW U COIUAIBHOM JIeSITENbHOCTH;

Osaanenue

YHUBEPCATbHBIMHA KOMMYHHUKATUBHBIMUA

NeUCTBUAMU:

HpI/IO6p€T€HI/I€ OIllblTa TMPUMCEHCHHA OCHOBHBIX METOIAOB
HAay4YHOIro IIO3HaHUA, HCII0JIb3YEMBIX B OuoJIOruu:
HaGJ’IIOIIGHI/ISI U OHUCAHUA IKUBBIX CHUCTEM, IIPOLCCCOB U

fIBJ'IeHPIfI; OpraHu3ani U1 I[POBCACHUSA OHOJIOrUYECKOro
OKCIICPUMCHTA, BBIJABUIXXCHU A THUIIOTE3, BBISAABJICHU S
3aBUCUMOCTHU MCKAY HCCIICAYCMbIMU BCIIMYMHaAMU,




0) coBMeCTHasi 1eITeJIbHOCTD!
- MOHMMAaTb W HCIOJb30BATh MPEUMYILIECTBA KOMaHIHOW U
WHIUBUIYATbHON pabOTHI;

- IIPUHAMATD COBMECTHOM

oeian ACATCIIbHOCTH,

OpraHHU30BbIBaTh W KOOPAMHUPOBATH JEUCTBUS 1O €€

JOCTHKCHHIO: COCTABJIATh IUIAH JIEUCTBUH, PpacCIpenessaTh
pPOIM C Y4ETOM MHEHHH YYaCTHHKOB OOCYXIATh Pe3yIbTaThI
COBMECTHOM paboThI;

- KOOPAMHHMPOBATb M BBINOJHATH paboOTy B YCIOBHSX
peanbHOro, BUPTYaJIbHOIO u KOMOMHHPOBAHHOTO
B3aUMO/IEH CTBUS;

- OCYILECTBJIATh IMO3UTHUBHOE CTPATErMUECKOE IIOBEACHHUE B
pazIMYHBIX ~ CUTyalUsX, IMPOSIBIATH  TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITMATUBHBIM

Ognanenue YHHBepCAIbHBIMU peryasiTHBHbIMU
AeficTBUSIMMU:

I') NPpUHSATHE Ce0s1 U IPYTUX JIIOEii:

- NPUHUMATh MOTHMBBI W apryMeHThl JPYrUX JIOAed NpHu
aHaJM3e Pe3yJIbTaTOB e TEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO JAPYTUX JIOACH Ha OMINOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU APYTroro
YenoBeKa

OOBSICHEHHSI TOJIYYEHHBIX PE3YyIbTaTOB U (HOPMYITHPOBAHHS
BBIBOJIOB C MCIIOJb30BAHUEM HAYUYHBIX IOHATHH, TEOPUH H
3aKOHOB

OK 07.
CoeicTBOBaThH
COXPaHEHUIO
OKpY’KaroIen

Cpesl,
pecypcocOepexeHunIo
, IPUMEHSATH 3HAHUS
00 U3MEHEHHUH
KITUMAaTa, TPUHIIUIIBI
OepeKITMBOTO

B 06J1acTH 3K0710THY€CKOT0 BOCTINTAHUS:

- c()OpMUPOBAHHOCTH IKOJIOTMYECKOH KyJIbTYPHI, TOHUMaHHE
BIUSHUSA  COLUAIBHO-DKOHOMHYECKUX  IPOLIECCOB Ha
COCTOSIHUE TIPUPOAHOM W COLMAIBHOW CpEllbl, OCO3HAHUE
r100aIBHOTrO XapaKTepa SKOJOTHUeCKUX Mpodiiem;

- NJAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUIN B OKpYXKarolleh
Cpele Ha OCHOBE 3HAHMA LEJIEd YCTOMYUBOIO pPa3BUTHL
YeJI0BEYECTBA;

AKTUBHOE  HENpUIATUE  JEUCTBUMU,

MPUHOCAIINX Bpca

cOPMHPOBAHHOCTh YMEHHUS MPUMECHSTh MOJYYCHHBIC 3HAHUS
JUIsE OOBSICHEHUSI OMOJIOTHYECKUX TPOIECCOB M SIBJICHUM, JJIs
MPUHATHS TPAKTUYECKUX PEIICHU B TTOBCEIHEBHOM KH3HU C
Lenplo  obecriedeHus: 0€30MAaCHOCTU CBOErO 3/10pOBbS U
3I0POBbsSI  OKPYXKAIOUIMX JIFOJICH, COOJIOAEHUsI 3710pOBOTO
o0pa3a KM3HHU, HOPM I'PAMOTHOT'O TIOBEACHHS B OKPYKaroIeh
MIPUPOTHON cperne; IMOHUMaHHeE HEOOXOIMMOCTH
WCIIOJIb30BAHUSL JIOCTHOKCHHH COBPEMEHHOW OWOJIOTHMH |
OMOTEXHOJIOTHIA JIJIS1 PAIIHOHATIBHOTO TTPUPOIOIIOIH30BAHMS




MIPOU3BO/ICTBA,
3(h(HEKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUsIX

OKpYyXarolllen cpese;

- YMEHHUE IMPOTrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JIEWCTBUN, NPEAOTBpalaTh
UX;

- paculMpeHHE  OIbITa JEATEIBHOCTH  DKOJIOTMYECKOH
HANpPaBJICHHOCTH;

- OBJIAACHUC HaBBIKaAMH y‘-Ie6HO-I/ICCJICIIOBaTeJ'IbCKOI\/JI,
HpOGKTHOﬁ u COHH&J’IBHOﬁ ACATCIIBHOCTHU




2. CTPYKTYPA U COJIEP’)KAHUE OBIIEOBPA3OBATEJIbHOW JUCITATIINHBI
2.1. O0beM AUCUHMIIMHBI U BUABI y4eOHOH padoThI

Bun yueOHoM padoThbI O0bem B yacax
O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHUTLIAHbBI 72
B T.4.
OcHOBHOE coepKaHue 72
BT. 4.:
TEOPETUIECKOE 00 yueHUe 40
B T.4. TPO(heCcCHOHATHHO-OPUEHTUPOBAHHOE COJICPIKAHKE 2
MPAKTUYECKUE 3aHATHUS 20

B T.4. IPO(eCCHOHATBHO-OPHEHTUPOBAHHOE COJICPIKAHHE

nabopaTopHBIC 3aHATHUS

B T.4. HpO(bCCCI/IOHaJ'IBHO-OpHeHTI/IpOBaHHOG COACPKAHUC

KourpoJsbHas padora

N OO N &)

IIpomexyrounas arrecrauus augdepeHuup oBaHHbII
3a4yer




2.2. TemaTu4eckuii VIaH U CoAePKaHUe TUCHUILIMHBI

HaunmenoBanue Conep:kanue yueOHOro Marepuajia (0CHOBHOE U PO()eCCHOHAIBHO-OPUEHTHPOBAHHOE), Oo0bem | Dopmupyemblie
pa3/iesioB U TeM JJabopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb (MPH HATHYHH) YacoB | KOMIETeHUHMH
1 2 3 4

Pazgea 1. Kiterka — cTpyKTYpHO-QYHKIHMOHANBbHAS ¢ANHUILA KUBOTO 18
Tema 1.1. OcHoBHOE conepxaHne 2 OK 2
Buosorus kak Teopernueckoe odyueHue: 2
Hayka. Odmasi | Coppemennble OTpacai GHONOrHYECKHX 3HAHMIT, CBA3b GHOTOTHH C APYTUMHI HAYKAMI: GHOXIMHUS,
XapaKTepUCTUK |Ouodusmka, OMoHNKa, reHoreorpadus u ap. Poss u mecto 6uonoruu B GopMHUpoBaHUM COBPEMEHHOM
a JKU3HHI Hay4YHOW KapTHUHBI MUPA. Y POBHU OpraHu3aluy xKuUBoi MaTtepun. OO1as XxapakTepuCcTHKA XKU3HU, CBOWCTBA

KUBBIX CUCTEM. XUMHUYECKHI COCTaB KIETOK
Tema 1.2. OcHOBHOe co/iep:kaHue 6 OK-1
CTpyKkTYypHO- TeopeTuueckoe o0yueHue: 2 OK -2
¢ynkuuonanen | Kinerounas teopus (T. IlIBanu, M. lIneiinen, P. Bupxos). OCHOBHBIE TONOKEHHS COBPEMEHHON KJIETOYHOU OK -4
asi opranm3anusi | teopud. TUIBI KIETOYHOW OpraHU3aluu: TPOKAPUOTHUECKUN U HyKapuoTHUUeCcKHil. OJTHOKIIETOUHbIE U
KJIETOK MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE TPOKApHUOTUUECKON KIIeTKU. CTpOEHUE yKapHUOTHUECKON KIIETKH.

Hexnerounsie popmel xKU3HU (BUPYCHI, OakTepruodaru)

JlabopaTropHble 3aHATHS: 2

[TpuoOpereHue omnpiTa MPUMEHEHUS TEXHUKH MUKPOCKOIIUPOBAHHUS IIPH BBITTOJIHEHUH JTaOOPaTOPHBIX paboT:

JlabopartopHas pa6ora Ne 1 «CTtpoeHue kiieTku (pacTeHus, )KUBOTHbBIE, IPHObI) U KJIETOYHbIE BKIIOYCHUS

(kpaxmaJl, KapOTHHOM/IbI, XJIOPOIUIACTHI, XPOMOIIJIACTHI)»

[ToaroroBka MUKpOIIpenapaToB, HAOJIIOIEHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBICHUE PA3JINIUil MEXIY

n3y4yaeMbIMH 00beKTaMH, (OPMYJIMPOBAHNE BBIBOJIOB

IIpakTHyeckue 3aHATHUS: 2

[Tpaktuueckoe 3anstue Ne 1 «BupycHbie u 6akTepuanbubie 3a00eBanus. OOmme MPUHITUTIBI

UCIOJIb30BaHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHHsI aHTHONOTHKOBY

[TpencraBieHne yCTHBIX COOOIEHHH C Mpe3eHTallel, O OTOBJIEHHBIX 0 MEPEYHIO UCTOYHUKOB,

PEKOMEH/JOBaHHBIX MTPENoJaBaTeNeM
Tema 1.3. OcHOBHOe coiep:kaHue 4 OK-1
CTpykTypHO- TeopeTuyeckoe o0yueHue: 2 OK -2




¢pynknuonanbn | XpomocoMHas teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIH Ha0Op KIETOK, TOMOJIOTUYHbBIE U
ble GaKkTopPbI HEroMOJIOTHYHBIE XPOMOCOMBI, TAIUTIOUIHBIN 1 qurioniHbiil Habop. Hykneunossie kucnots: JJHK, PHK
HACJIEICTBEHHOC | HaXOXJIEHUE B KJIETKE, UX CTPOCHUE U PYHKIMHU. MaTpuyHble IPOIECChl B KJIETKE: peIUIMKaIusi, OHOCUHTE3
™ Oenka, pemaparus. ['eHeTHYeCKnii KOl M €ro CBONCTBA
IpakTHYecKre 3aHATHS: 2
ITpakTnueckoe 3ansaTre Ne2 «Pemenne 3a1a4 Ha onpezeeHue MoCae10BaTENbHOCTH HyKIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHHMs II0CIEA0BaTEIbHOCTH HyKIIeoTH 0B JTHK»
Tema 1.4. OcHOBHOe coep:kaHHue 2 OK -2
O0Omen BemecTB | TeopeTHueckoe ody4yeHue: 2
U npespamenue | [Tonsrue Metaboau3M. ACCUMUIIALMS U TUCCUMIIIALINS — IBE CTOPOHBI MeTabonu3ma. Turbsl oOMeHa
JHEPIruy B BEIIECTB: aBTOTPO(HBIN U reTepoTpodHBIN, a3poOHbI 1 aHaspoOHbIH. [InacTuueckuit oomMeH. dotocuHTeEs.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHOBHOE co/iepKaHne 2 OK-2
Ku3HeHHbIH Teopernueckoe odyueHue: 2 OK -4
HMKJI KJIeTKH. Kierounslit ki1, ero nepuoasl. MUTo3, €ro cTauu U Npoucxosilue npoieccsl. buonoruueckoe
Murto03. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craguu. [Tosenenue xpomocoM B meiioze. Kpoccunrosep. buonornueckuit
CMBICI Mel03a
Kounrpoabnas «MoueKyIsIpHBI YPOBEHb OPraHU3alUH KUBOTOY 2
padora
Pazgen 2. CTpoenne u pyHKuMHU oprann3ma 20
Tema 2.1. OcHoOBHOE co/iepKaHmne 2 OK-2
CtpoeHnue TeopeTruueckoe odyueHue: 2 OK -4
OpraHusma MHOrokeTouHble OpraHu3Mbl. B3auMOCBs3b OpraHOB U CUCTEMBI OPraHOB B MHOT'OKJIETOYHOM OpraHu3Me.
I'omeocTa3 opranusma u ero NoJAepKaHue B MPOLECCe )KU3HEAEATEIbHOCTU
Tema 2.2. OcHoBHOE co/iepxkanmne 2 OK-2
Dopmbl TeopeTuyeckoe o0yueHue: 2
Pa3MHOKeHUsl ®opmbl pa3MHOXKEHUS OpraHu3MoB. becrnosoe u mosioBoe pa3MHoxkeHue. Buibl 6ecroaoro pa3zMHOKeHHUS.
OPraHu3MoOB [TonoBoe pasmHoxeHue. ['amerorenes y ;kuBoTHbIX. CriepMaTorenes u ooretes. CTpoeHHe MOJIOBBIX
KJ1eToK. On1010TBOpEHHE
Tema 2.3. OCHOBHOE coJep:KaHne 2 OK -2
Omnrorenes Teopernueckoe odyueHue: 2 OK -4




pacTeHmii,
“KMBOTHBIX H

WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHes u ero craauu. [loctaMOproHanbHbIN epuo.
Craauu nocTaMOpHOHAIBHOIO Pa3BUTHS Y )KMBOTHBIX U yenoBeka. [Ipsimoe u HenpsMoe pa3BUTHE.

4eJI0BeKa buonornueckoe crapenue u cMeptb. OHTOreHe3 pacTEHU
Tema 2.4, OcHoBHOE co/iepxKaHne OK-2
3akonomepHocT | TeoperHueckoe o0y4yeHue: OK -4
U HacjenoBaHusi | OCHOBHbIE MOHATUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMmeT. 3akoHsl I'. Mennens

(MOHOTHOpHAHOE U MOTUTUOPUAHOE CKpelBaHue). BzanmopaeiicTBue reHoB

IIpakTHYecKkue 3aHATHSA:

[Tpaktrueckoe 3anarue Ne 3 «Pemenune 3a1a4 Ha onpeseneHne BEpOsSTHOCTH BOSHUKHOBEHHUS

HACJIEZICTBEHHBIX ITPU3HAKOB IIPU MOHO-, 11 -, IOJIUTUOPUAHOM U aHAJTM3UPYIOIIEM CKPEIMBAHUH,

COCTaBJICHHE T€HOTUIIMYECKUX CXEM CKPELIMBaHUS»
Tema 2.5. OcHOBHOe co/iep:kaHue OK-1
CuenjieHHoe Teopernyeckoe odyueHue: OK -2
HacJiel0BaHUe 3akonbl T. Moprana. CrieryieHHOE HaclieloBaHKEe T€HOB, HapyIleHue cuerienus. HacnenoBanue
NPH3HAKOB MPU3HAKOB, CLEIJIEHHBIX C [10JIOM

IIpakTHyeckue 3aHATHUSA:

IIpaktnueckoe 3ansatue Ne4 «PenieHne 3a1a4 Ha onpeieIeHue BEPOSITHOCTH BOZHUKHOBEHUS

HACJIEZICTBEHHBIX MTPU3HAKOB MPU CIEMJIEHHOM HACJIEI0BaHUM, COCTABJIEHNUE T€HOTUITNYECKUX CXEM

CKpEIMBaHUS»
Tema 2.6. OcHOBHOe coiep:kaHue OK-1
3axonomepHocT | Teopernyeckoe o0yueHHe: OK-2
H H3MEHYHBOCTH | VI3MEHYMBOCTb IPU3HAKOB. BUIBI M3MEHUYMBOCTHU: HACJIEACTBEHHAs U HEHACIIEACTBEHHAs. 3aKOH OK -4

TOMOJIOTHYECKHX PsIOB B HaciuencTBeHHoi n3MenunBocty (H.W. Bapunos). Mytanmonnas teopus
M3MEHYHMBOCTH. Buabl MyTanuii 1 npuuuHbl UX BO3HUKHOBeHMsI. KapuoTtumn yenoBeka. Hacrneacreennoie
3a00eBaHus YenoBeKa. [ eHHble 1 XpoMOCOMHBIE 001e3HH YenoBeka. bone3nu ¢ HacnencTBeHHON
npeaApacnoIO)KECHHOCTBIO. 3Hauenue Me[[HIII/IHCKOﬁ TCHCTUKHU B MPCAOTBPALLICHUHN U JICUCHUU I'CHCTUUCCKUX
3a00yIeBaHUH YeIIOBEKa

IIpakTHuyeckue 3aHATHS:

IIpakTueckoe 3anaTre Ne5 «Pemenue 3a1ad Ha onpeaeneHrue TIa MyTallly IpHy reperayde
HAaCJIECTBEHHBIX NPU3HAKOB, COCTABIIEHUE T€HOTUIIMYECKUX CXEM CKPEILMBAHUD)

KoHTpoJubHas

«Ctpoenue U GyHKIIUU OpraHU3May




padora

Pasnea 3. Teopus 3BoJronun 6
Tema 3.1. OcHOBHOe coiep:KaHue 2 OK-2
HUctopus Teopernueckoe odyueHue: 2 OK -4
3BOJIIONHOHHOTO | [IepBrie sBomonnonHbie KoHIenuu (OK.b. Jlamapk, XK.JI. Broddon). IBomonnonnas teopus Y. lapsuna.
y4eHHsl. CHHTeTHYECKAasT TEOPH S IBOJIOIUU U €€ OCHOBHBIC MO0 CHHSI.
Muxkpossosroun | MukposBostrorus. [Tomysius Kak dJeMeHTapHas €IUHUIA SBOJIOIUH. [ eHETHYECKHUEe OCHOBBI B OJTIOIIHH.
l DneMeHTapHbIe (aKTOPBI BOJIOIMHU. ECTeCTBEHHBINH 0TOOP — HAMPABJISIONINI (HaKTOP IBOIFOIIHMH.
BunoobpazoBaHue kak pe3yabTaT MUKPOIBOTIOHH
Tema 3.2. OcHOBHOE co/iepKaHne 2 OK-2
MaxkposBosonu | TeopeTrndeckoe odyueHmne: 2 OK -4
sl. MaxponBomntonus. @opMbl 1 OCHOBHBIE HarpasiieHus: MmakposBomonuu (A.H. Ceepuos). [lytu
Bo3nukHoOBeHHe | mocTrxkeHHs Ouonoruueckoro mporpecca. CoxpaneHne OuopazHooOpas3us Ha 3emiie.
U pa3BUTHE ['unoTe3sl U TEOpHH BOZHUKHOBEHUS KU3HU Ha 3emite. [losBiieHne MepBhIX KIETOK M HX IBOJIOIHS.
sku3HHM HA 3emute | [IpokapuoTsl u 3ykapuoThl. [IporcxoxaeHrne MHOTOKJIETOYHBIX OPraHu3MOB. BOSHHKHOBEHIE OCHOBHBIX
[apCTB DYKapHOT
Tema 3.3. OcHOBHOe coiep:kaHue 2 OK-2
IIpoucxo:xnenue | TeopeTuueckoe ody4yeHue: 2 OK -4
yeJIoBeKa — AHTpoIOJIOTHs — HayKa o0 YesoBeke. CHCTEeMaTHUECKOE TTOJI0XKEeHHE YeoBeka. CXOICTBO U OTIINYHS
aHTPOTIOTEeHE3 YeJI0BeKa C )KUBOTHHIMU. OCHOBHBIE CTaIMH AaHTPOIOT€He3a. DBOJIOIHS COBPEMEHHOI'0 UeJIOBEKa.
YenoBeueckre pachl U UX €IUHCTBO. Bpems U myTH pacceseHus 4eloBeKa Mo MIaHeTe.
[Tpucroco6IeHHOCTh YenoBeKa K pa3HbIM YCJIOBUSAM CPEJIbI
Pa3nen 4. Dxogorus 18
Tema 4.1. OcHOBHOe co/iep:kaHKne 2 OK-1
Jxosorudyeckne | Teopermueckoe o0ydeHHe: 2 OK -2
(hakTophI H Cpenbl 00UTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, TIOYBEHHAS, BHYTPHOPraHu3MeHHas. Ou3uko- OK -7
cpebl KU3HH XUMHUYECKUE 0COOCHHOCTHU cpell 00uTaHus opranu3mMoB. [IpucnocobieHns OpraHu3MOB K JKU3HH B Pa3HBIX
cpenax. [Tonatue sxonorndeckoro gakropa. Knaccupukanus sxonorunueckux GpaxTopos. [IpaBuiio
munumyMma 0. JIu6uxa. 3akon TonepantHocTr B. Illendopaa
Tema 4.2. OcHOBHOe coiep:kaHKne 4 OK-1




MMonynsinms, TeopeTuyeckoe o0yueHue: OK-2
Cc0001IeCTBA, DKOJIOrHYeCcKasi XapaKTepUCTUKA BUIA U MOMYJISIIMU. JKOJIOrHYecKasi HUIIA BUJA. DKOJIOTMYECKUE OK -7
IKOCHCTEMBI XapakTepucTuku nonyssinun. CooduiecTBa U 3KocHcTeMbl. brolienos u ero crpykrypa. CBsi3u Mexy

opranu3mMamu B 6uoneHose. CTpyKTypHbIe KOMIIOHEHTBI SKOCHCTEMBI: MPOYLIEHTHI, KOHCYMEHTbI,

penyueHTsl. KpyroBopoT BemecTB ¥ MOTOK SHEPTUU B dKocucTeMe. Tpoduueckue ypoBHH

IIpakTnuyeckue 3aHATHS:

Tpoduueckue nernu u cetu. OCHOBHBIC MTOKA3aTEIH YKOCHCTEMBI. bBromMacca U mpoayKIus. DKOJIOTHUECKUe

UpaMHJIBl YrCes, OnoMacchl U SHepruu. [IpaBruiio mupaMuabl SHEPTHH.

ITpaktrueckoe 3anarue Ne6 «PelieHne npakTHKO-OpUEHTHPOBAHHBIX PacyeTHBIX 3aJJaHUH 110 EPeHOCy

BEILECTBA U PHEPTUU B IKOCUCTEMAX C COCTaBJIEHUE TPO(PUUECKUX Lienei u mupaMua 6MOMacChl U SHEPTrun»
Tema 4.3. OcHoBHOe co/iepxkaHne OK-1
buocdepa - TeopeTuyeckoe o0yueHue: OK -2
riaodanbHas buocdepa — xxuBas obonouka 3emnu. Pa3sutue npencrasienuii o 6uocdepe B Tpynax B.M. Bepunanckoro. OK-7
akojgoruvyeckass | OGnactu 6uocdepsl U ee KOMIOHEHTHI. JKnBoe BelecTBO Onocdepsl U ero pyHKIUY.
cucTema 3akOHOMEpHOCTH cyIecTBoBaHus Ouocheprl. OcodennocTn Onocheprl Kak riaodaabHOM SKOCUCTEMBI.

Junamuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BEIECTB U OMOr€OXUMUYECKUE [IUKJIBL.

I'moGanbHbIE KOJOrHYECKH e MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coepxanne OK-1
Bausinue Teopernueckoe o0yueHue: OK -2
AHTPOMOTEeHHBIX | AHTPOIOTeHHBIEC BO3/ICHCTBHA HA Onochepy. 3arpsi3HeHNs Kak BUJ aHTPOIIOT€HHOT'O BO3/1CHCTBHSL. OK-4
(pakTopoB Ha AHTponoreHHsle Bo3aeicTBus Ha atMochepy. BoznelictBus Ha rugpocdepy. BosaelictBus Ha nutochepy. OK -7
ouochepy AHTpOIIOr éHHBIE BO3JACUCTBUS HA OMOTUYECKHE COO0IIEeCTBA. YTIIYOICHHO U3y4alOTCsl OTXO/IbI, CBSI3aHHBIE IIK ...

C OIpeeNIeHHON TTpodeccHeit/crenuanbHOCThIO

IIpakTHYecKue 3aHATHUS:

[Tpaktnueckoe 3anarue No7 «OTXozb! IPOU3BOACTBAY

B ToM 4ucJie npogeccHoOHATbHO-OPUEHTHPOBAHHOE COAeP KAHNe NPAKTUYECKOr0 3aHATHS

[Tpaxktuueckoe 3anstue No7 «OTxozab! npousBoacTBa». Ha ocHoBe enepaabHOro kiaccupuKamoOHHOT O

KaTajora 0TXO0J/10B ONPEAEIATh KJIacC ONAaCHOCTH OTXO0OB; arperaTHOe COCTOsIHUE U (pU3HUEcKyto GpopmMy

0TX0JI0B, 00pa3yrommxcs Ha pabodeM MecTe / Ha dTarmax Mporu3BOACTBA, CBS3aHHBIC C OMPE/ICIICHHOM

npogeccueil/cnennaabHOCThIO
Tema 4.5. OcHOBHOe coiep:kaHue OK-2




Bausinue TeopeTuyeckoe o0yueHue: OK -4
COLMAILHO- 3110poBbe U €ro cocrapiistonye. Gakropel, MOJ0KHUTENBHO U OTPULATENILHO BIMAIOIIUE HA OPraHU3M OK -7
koJornyeckux | denoBeka. [Ipobiiema TeXHOreHHbIX BO3JAEHCTBUN Ha 310POBbE YeJIOBEKa (JIEKTPOMArHUTHBIE MOJI, [K
dbakTopos Ha ObITOBas XUMHS, M30bITOYHBIE IIYMBI, paJualus U T.I1.). AjanTtanus opranu3mMa yejaoBeka K (haktopam
MOPOBBE okpy»xatoreit cpensl. [Ipunnuns! popmupoBanus 310poBbecOeperaroniero noseaeHus. duznyeckas

AaKTUBHOCTb U 3710pOBbe. bBroxuMHuyecknue aceKThl paliiOHaIbHOI'0 TUTAHUS
Hesaobera JlaGopaTopHble 3aHATHS:

JlabopaTtopHas pa6ota Ne2 «BiusHue abnotudeckux (GakToOpoB Ha yejaoBeKa (HU3KHUE U BBICOKUE

TEMIIEPaTyphI)»

N3ydyeHne MexaHM3MOB aJjanTalliy OpraHu3Ma YeJ0BeKa K HU3KUM U BBICOKMM TEMIIEpaTypaM U

00BsICHEHHE MOIy4YEeHHBIX PEe3YyJbTaTOB U (POPMYJIMPOBAHHE BBHIBOJIOB (MMMCHbMEHHO) C UCIIOJIb30BAHUEM

Hay4YHbIX [TOHATUN, TEOPUN U 3aKOHOB

B Tom unciie npogeccnoOHATBLHO-OPHEHTHUPOBAHHOE COAEP KaHNeE JTa00PATOPHOIO 3aHATHSA

B kauectBe TpUIrrepoB, CHUKaIOLMX paboTOCIOCOOHOCTh, UCIIONIb30BATh YCIOBUS OCYIIECTBIICHUS

npo¢ecCOHaIbHON ASSATENbHOCTU: IYM, TeMIIepaTypa, pusnueckas Harpy3ka u T.1.
KoHnTpoabHnas

«TeopeTnueckue acCeKThl FIKOJIOTUU»
padora
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaAHUE (COePKAHUE TPUKJIATHOTO MOTYJIA)
Pa3nen S. buojiorus B :KM3HH OK-1
Tema S.1. OcHoBHOE coaepxaHne OK-2
buorexnosorun | Teoperuueckoe comep:kaHue: OK -4
B JKM3HH buorexHosorus kak Hayka ¥ mpou3BocTBO. OCHOBHBIE HAIIPABJIEHUS! COBPEMEHHON OMOTEXHOIOIHH. 1K ...
KaxKao0ro MeTtonbl OuorexHosoruu. O0bEKTh OMOTEXHOJIOTUH. DTHKA OMOTEXHOJIOTMYECKUX U T€HETUYECKUX

sKciepuMeHToB. [IpaBuia noucka v aHaau3a OMO3KOJIOTNYECKOW MHPOPMAIIUU U3 Pa3JINYHBIX HCTOUHUKOB

(Hay4Has 1 ydueOHO-Hay4Has JIUTepaTypa, CpeACcTBa MaccoBoi nHdopMaluu, cetb IHTEpHET U npyrue)

B ToM 4nciie npodeccnoHAIBLHO-OPHEHTHPOBAHHOE COAeP/KAHUE TEOPeTHYeCKOro 00y4eHus

IIpakTHuyeckue 3aHATHS:

[Tpaxktuueckoe 3ansaTre Ne§ «Kelichl Ha aHAINM3 HHPOPMALIMK O HAYYHBIX JOCTHXKEHUSX B 00J1aCTH

IFeHETUYECKUX TEXHOJIOIH, KJIE€TOYHOU NHKEHEPUH, MUILEBbIX OMOTEXHOIOTUI»

3ammra Keiica: npeacTaBiIeHUuEe Pe3yIbTaTOB PEIICHHs KeHCOB (BBICTYIIEHHE C TPe3eHTalluen )

B ToM 4nciie npodeccnoHAIBHO-0PUEHTHPOBAHHOE COAePKaAHUE NPAKTHYECKOr0 3aHATHUS
Tema 5.2.1. OcHoBHOe coiepxkaHne




buorexnosornu | IlpakTudeckne 3aHATHSA: 2
B Pa3BuTHE MPOMBIIICHHON OMOTEXHOJIOTHH 1 €€ MPUMEHEHHE B )KU3HU Y€JI0BEKA, TOMCK U aHAIN3
HPOMBINUIEHHOC | 1y dyopmanuy U3 pa3IMYHBIX HCTOYHUKOB (Hay4HAs M y4eOHO-HAay4YHAas TUTEpaTypa, CPeCTBA MacCOBOI
™ uHpopmaluu, cetb IHTepHET U 1pyrue)
[TpakTrueckoe 3ausTre No9 «Kelickl Ha aHaM3 WH(QOPMALIUY O Pa3BUTHH MTPOMBIIUIEHHOW OMOTEXHOJIOTUU
(o rpynmam)»
3amuTa Keiica: [IpencraBieHue pe3ynbTaToB pellleHHs KecoB (BBICTYIUIEHHE C MPE3EeHTalueil)
B ToM 4nciie npodeccHoOHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE NPAKTHYECKOr0 3aHATHUS
IIpakTHyeckue 3aHATHS:
Pa3BuTre GMOTEXHONOIUI C IPUMEHEHUEM TEXHUUECKUX CUCTEM (OMOMH)KEeHepHsi, OMonH(opMaTHKa,
OMOHMKA) U UX IPUMEHEHNE B )KM3HU Y€JI0BEKa, TOMCK M aHaJu3 MH(GOpMAIUU U3 Pa3JIMYHbIX HCTOUHUKOB
(Hay4Has U ydueOHO-Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi nHpopMaluu, cetb IHTEpHET U apyrue)
[Tpaxktnueckoe 3ansTre NelO «Keiicol Ha aHanmu3 HHGOPMALUU O pa3BUTUU OMOTEXHOJIOTUN € TPUMEHEHUEM
TEXHUYECKUX CUCTEM (I10 TpyIam)»
3ammra keiica: [IpencraBienue pe3ynbTaToB penieHus KeHcoB (BBICTYIUICHHE C TPE3CHTAIUEH )
B ToM 4nciie npoeccHoOHAIBLHO-OPUEHTHPOBAHHOE COAePKAHUE NPAKTHYECKOr0 3aHATHUS 2
IIpome:xyTouna 2
s arrectanus no | JuddepennupoBannslii 3ayet
AUCHUILINHE
Bcero: 72




3. VCJIOBUS PEAJIM3ALIMM ITPOT'PAMMBI OBILIEOBPABOBATEJILHOM
JUCTHUTUINH

3.1. [l peanu3anuy NporpamMmMbl JUCHHUILIMHBI MPEXYyCMOTP €HbI CIeAyolne
crenuaJbHbIe MOMEIeHHs:

Kabuner «buonorun», ocHalleHHBIM 00OpydOBaHHEM: MeOenb, JO0CKa, Mel,
HarBIIHBIE MMOCOOMS (KOMIUICKTBI YYCOHBIX TaONMI], TUIAKATOB), TEXHUYECCKUMH
cpencTBaMu OOYYEHHS: KOMIIBIOTEp C YCTPOMCTBaMM BOCIIPOU3BEICHHS 3BYKa,
IPUHTEP, MYJIBTUMEIUA-TTPOCKTOP C SKPAHOM.

Jlaboparopusi, OcCHallleHHass O0O0OpyJAOBaHUEM [JIi TPOBEICHUS 3aHSTHUM:
MHUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETD, JTabopaTopHas mocyaa (MpoOUPKH, MOJICTaBKH
JUTSE IPOOMPOK, TMHHIIETHI, MECOK, CTYMKU C TMECTHKAMU, MPEAMETHBIC W TTOKPOBHEIC
CTEKJIa, CTEKJIIHHbIE NaJOYKH, MpernapoBajbHble WIJIbI, (UIbTpOBaNbHAs Oymara
(canderku), cTakaHbl) TUIIEPTOHUYECKUI pacTBOp Xyopujaa Hatpus, 3%-HbIH pacTBOp
MEpOKCHJIa BOJOPOJA, PACTBOp Homa B MOAMCTOM KalluM, TJULEPUH, KITyOHH
KapTodens, JUCT 3JI0JeH KaHaJCKOH, IIoa psOWHBI OOBIKHOBEHHOW (pSOUHBI WU
TOMara), JIyK pernyaTbiid, pa3Be/ICHHbIC B BOJIC IPOXKKH).

3.2. UndopmannoHHoe odecriedyeHre peau3aiuu nporpaMmbl

Jns  peanmu3anuu  mporpamMMmbl  OuOnmoTeuHbld  ¢GoHA  00pa3oBaTEIbHOU
OpraHmM3allid WMEeT IIeYaTHbIE W/WIM  DJEKTPOHHBIE O00pa3oBaTeNbHBIC |
MH(POPMAIIMOHHBIE PECYPCHI

OcHOBHBbIE eYaTHbIE U3IaHUS

1. buonorus nis npodeccuil U CeNUATbHOCTEN TEXHMYECKOr0 M €CTECTBEHHO-
Hay4dHoro mnpoduied: Yy4eOHUK I8 CTyHd. YUYPESKICHHH cpea. mpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; mox pen.
B. M. KoncrantunoBa. — M. : M3narenbckuii ueHtp «Axagemusi», 2019/ —
336 c.

DJIeKTPOHHbIE U3AHMS

1. Bepxomenuesa, lO. I1. buonorus : yuednoe nocodue nus CIIO / FO. I
BepxomennieBa. — Caparos : [IpodoOpazoBanne, 2020. — 146 c. — ISBN
978-5-4488-0651-3. — TekcT : 3MEKTPOHHBIH // DIEKTPOHHBIN PeCypC
udpooit o0pazoBarensHoi cpeasl CITIO PROFoGpa3oBanue
https://profspo.ru/books/91854

2. Mycradun, A.I'. buonorus : yuebnuk / Mycrapun A.I'., 3axapoB B.b. —
Mockga : KnoPyc, 2020. — 423 c. — (CIIO). — ISBN 978-5-406-07514-2. —
URL: https://book.ru/book/932501

3. O6muas 6uomnorus : yaebnuk / C.I'. MamonTos, B.b. 3axapoB. — Mockaa :
KuoPyc, 2020. — 323 ¢. — CIIO. https://www.book.ru/book/921444



https://profspo.ru/books/91854
https://book.ru/book/932501
https://www.book.ru/book/921444

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHHU S OBIIIEOBEPA30BATEJIBHOM

JUCLHUAITJIMHBI

KoHTposib M oOLEHKAa pe3ylbTaTOB OCBOCHHUS 00IIeco0pa3oBaTeIbHOM
JUCHUIUIMHBI PACKPBIBAIOTCS Yepe3 JUCHUILIMHAPHBIC PE3YyJIbTAaThl, HAITPABICHHBIC

Ha (opMHUpoOBaHHE OOMMX U MPOPECCHOHATBHBIX KOMIETEHIMU MO pasjenaMm Hu

TEMaM COJIepKaHusl yueOHOro MaTepurara.

Oo0masn
KOMIIETCHIIUSA

Pasnen/Tema

THun oneHoYHBIX MEPONIPUATHI

Paznen 1. Knerka —
CTPYKTYPHO-
dyHKUMOHAIbHASA eIMHUIIA
JKHBOT0

KonTtponsHas pabora
«MoJIeKyISIpHBIA YPOBEHb
OpraHU3alHuU KUBOT0»

OK 02

buonorus kak nHayka. O6mas
XapaKTEPUCTUKA KU3HU

3anoiaHeHue TaOJUIBI C O CaHUEM
METO0/I0B MUKPOCKOIMPOBAHHUS C UX
JIOCTOMHCTBAMH U HEJAOCTATKAMHU.
3anonHeHue Ta0ymibl «Bkiag ydeHbIx
B Pa3BUTHE OHMOJIOTHUIY

3anosHEeHU e CPAaBHUTEIHHOU TaOIUIIBI
CXOJICTBA U PA3JIMYUI KUBOTO U HE
’KHBOT'O

OK 01
OK 02
OK 04

CTpyKTypHO-(QYHKIIHOHATIbHAS
OpraHMU3aLMs KJIETOK

OneHuBaeMast JUCKYCCHs 110 BOIIPOCAM
JEKIUU

Pa3paboTka MEHTaJIbHOM KapThl 110
KJIaCCU(UKAIIUU KJIETOK ¥ UX CTPOCHUIO
HAa MPO- U DYKapHOTUYECKUX U TI0
LIapcTBaM B MUHU IpyIIax
BrimonHenue u 3ammra 1a00paTOpHBIX
pabor:

«CTpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIIETOYHBIE
BKJIFOUEHMS (Kpaxmall, KApOTHUHOUIBI,
XJIOPOIJIACTBI, XPOMOILIACTHI)»
IIpaktuueckoe 3ansrue. [Ipencrasnenue
YCTHBIX COOOILEHHH ¢ mpe3eHTanueii,
IIOJrOTOBJIEHHBIX 110 IIEPEYHIO
UCTOYHHUKOB, PEKOMEHI0BAaHHBIX
IpernojaBaTeieM

OK 01
OK 02

CTpyKTYpHO-(QYHKIIHOHAJIHLHBIC
(bakTOpBI HACIEICTBEHHOCTH

@pOoHTAIBHBINA OIIPOC
Pa3pabotka rioccapus
Peurenue 3amayu Ha onpeienicHue

[10CJIEI0BATENbHOCTH HYKIEOTU OB,
aMUHOKHUCIIOT B HOPME U B Clly4ae
MU3MEHEHUS T0CIIE0BATENbHOCTH
Hykieorunos JJHK

OK 02

OOMEH BEIIECTB U
MPEBPAIICHUE YHEPTHH B KJICTKE

OpOHTANIBHBIN OIIPOC

3anosHeHUu e CPaBHUTEIHLHOW TaOJIUIIbI
XapaKTEpUCTUK TUIIOB OOMEHa
BEIIIECTB

OK 02

JKU3HEHHBIH TUKIT KIIETKH.

OO6cy>x1eHne 1Mo BONpocaM JIEKIIUU




OK 04

Muto3s. Meiio3

Pa3paboTka 1eHTbl BpeMeH!
KHN3HCHHOI'O LIUKJIa

Pa3znen 2. Ctpoenue n
(GyHKIMU OpraHu3zMa

Kontponehas padora “CtpoeHue u
¢byHKIMM OpraHu3ma’”

OK 02
OK 04

Crpoenne opranmusma

OueHnBaeMasi TUCKYCCUsI

Pa3paboTka MEHTaILHOM KapThl
TKAaHEW, OPraHOB U CUCTEM OPraHOB
OpraHu3MoB (pacTeHus, )KUBOTHBIE,
YeJI0BEK) C KpPaTKOM XapaKTepuCTUKOM
ux QyHKIUH

OK 02

DopMBI pa3MHOXKECHUS
OpPraHU3MOB

@pOoHTAIBHBIN OIIPOC

3anonHeHue TabauIbl ¢ KpaTKOn
XapaKTePUCTUKOHN U TIpuMepamMu popm
Pa3MHOXKEHUS OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, KUBOTHBIX
U YeIoBeKa

Pa3paboTka J1eHThI BpeMEHU C
XapaKTEpPUCTUKOMN 3TAaIlOB OHTOI €HE3a
OTJIEJLHOW IPYIIION )KUBOTHBIX U
YeJioBeKa 0 MUKPOrpyIam
Tect/onpoc

CocraBiieHM € )KU3HEHHBIX [IUKJIOB
pacTteHuit o otneaaM (MOXOBH/IHBIE,
XBOIIIEBU/IHBIC, TATTOPOTHUKOBUHBIE,
r0JIOCEMEHHbIE, TOKPHITOCEM EHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTHU HACIIeI0BaHUS

PaspaboTtka rioccapus
@poHTAIBHBIN OIPOC

Tect o BonpocaM JEeKIUU
Pemenue 3amay Ha onpeneneHue
BCPOATHOCTH BO3BHHKHOBCHUA
HACJICACTBCHHBIX ITPU3HAKOB IIpU
MOHO-, 1U-, HOJ'II/II"I/I6pI/II[HOM u
AHAJIM3UPYHOLIEM CKPCHIMBAHWU,
COCTAaBJICHUEC I'CHOTUIIMYCCKNX CXEM
CKpELLUUBAHUA

OK 01
OK 02

CremnsieHHO€E HaCJIEI0OBaHUE
PU3HAKOB

Tect
Pa3pabotka rioccapus
Pemienue 3a1au Ha onpeaeneHue

BEPOSITHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB MIPU
CLICTIJICHHOM HacCJIeJJOBaHMU,
COCTaBJICHHE IT'€HOTUITNYECKUX CXEM
CKpEIMBaHUs

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHUBOCTH

Tecr.
Pewienue 3a1au Ha onpeeeHue TUIa

MYyTalVH [IpYU Nepeaayde
HaCJeICTBEHHBIX IPU3HAKOB,
COCTAaBJICHUE T€HOTUIIMYECKUX CXEM
CKpELIMBaHUs

Pa3nen 3. Teopus 3BosTrOHA

KonTtponeHas padora “Teopernueckue
aCIEKThl 3BOJIIOLIMY KU3HU Ha 3emiie”

OK 02
OK 04

Hcropust 3BOJIIOLIMOHHOTO

@poHTANBHBIN OIIPOC
Pa3pabotka rioccapus TEpMHUHOB




y4eHHUs1. MUKpOIBOIIOLUSA

Pa3paboTka J1eHThl BpeMEHU pa3BUTHS
9BOJIFOLIMOHHOIO Y4€HUS

OK 02 Maxkpo3Boimonus. OnenuBaemast TUCKYCCHSL:
OK 04 BO3HHKHOBEHHE U Pa3BUTHE HCIIOJIb30BAaHUE apTyMEHTOB,
SKY3HI Ha 3eMie OMOJIOrMYeCcKO TEPMUHOJIOTHH U

CUMBOJIMKH JJIs 10Ka3aTeIbCTBa
POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYIII
Pa3paboTka JeHTbl BpeMeH!
BO3HMKHOBEHUS U PA3BUTHsI )KU3HHU HA
3emie

OK 02 [IpoucxoxaeHue yeaoBeKa — @poHTANBHBIN OIIPOC

OK 04 AQHTPOIIOT€HE3 Pa3paboTka JeHTH BpeMeHH
IIPOM CXOKJIEHUS YEIOBEKa

Paznen 4. Dxoaorus

OK 01 Dxojoruyeckue GakTopbl U TecT mo skoI0rHnYecKuM GakTopam u

OK 02 Cpenbl KU3HU cpellaM JKM3HHU OpraHU3MOB

OK 07

OK 01 [Monynsauus, cooOmecTna, CocraBiieHHE CXEM KPYTrOBOPOTa

OK 02 SKOCHCTCMBI BEILECTB, UCI0JIb3YS MaTEPUAIIBI

OK 07 JEKIUN
Pelenue npakTHKO-OpUEHTUPOBAHHBIX
pacueTHbIX 3aJJaHUi 1O TEPEHOCY
BEIIECTBA U SHEPTUU B SIKOCUCTEMAX C
cocTaBJIeHHE TPO(UIECKHUX Ieneil u
nupaMu]i OMOMacChl U SHEPTUU

OK 01 Buocdepa - rmodanbHast OrnenuBaemMast TucCKyccus

OK 02 SKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BiisiHME aHTPOIIOreHHBIX Tect

OK 02 (dakTopoB Ha 6uochepy [TpakTueckas padota “OTx0/bl

OK 04 MPOU3BO/CTBA”

OK 07

OK 02 Brnusiaue conmanbHO- OueHnunBaeMasi TMCKYCCUs

OK 04 HKOJIOTHUYECKUX Q)aKTOPOB Ha Bremomnnenne Ha60paTOpHOI\/'I pa6OTBI Ha

OK 07 3710pOBbE YEI0BEKa BBIOOD:
"YMmcTBeHHas paboOTOCIIOCOOHOCTD",
"BriusiHre abnoTruieckux GakTopoB Ha
yenoBeKa (HU3KUE U BBICOKHE
TemIepaTypsl)"

Paznen 5. Buosiorus B :ku3HM  |3alluTa Keiica: IpencTaBIcHUE

pe3yJIbTaTOB PEIICHUS KECOB
(BBICTYIIJIEHHUE C MPE3EHTAINEH )

OK 01 buorexHomoruu B )XU3HU BrimosHenue kelica Ha aHAIU3

OK 02 KasKJI0r0 MH(pOPMAIIUU O HAYYHBIX TOCTHXKEHUSIX

OK 04 B 00JIaCTH T'€HETHYECKUX TEXHOJIOTUH,

KJICTOUYHOW MHXKEHEPUH, THIIIEBBIX
OMOTEXHOJIOrUH (110 TpyMNIaMm),
NIPEe/ICTABJICHUE PE3YJIbTATOB PEIICHUS
KEHCoB




OK 01 [IpombinenHast 6norexHosorust |BolnosiHeHue Kelica Ha aHANN3

OK 02 uH(pOpMaIUU O Pa3BUTHH

OK 04 MIPOMBIIIUICHHONH OMOTEXHOJIOTUH (110
rpynmnam), npejacTaBjieHue pe3yibTaToB
pelleHus1 KeHCcoB

OK 01 ConuanbHO-3TUYECKHE aclieKThl | BblmonHeHue keiica Ha aHAIN3

OK 02 OHOTEXHOIOr Ui MHPOPMALMHU 00 STHYECKUX aCHEKTaxX

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (TI0
rpynmnam), npeacTaBieHUue pe3yIbTaTOB
pelIeHUs KEHCOB

OK 01 buorexHomornuu n Texuauueckue |BeIToTHEHWE Kelica HA aHATU3

OK 02 CHCTEMBI MH(POPMAIMHU O Pa3BUTHS

OK 04

OMOTEXHOJIOTUHA C TPUMEHECHUEM
TEXHUYECKUX CHCTEM (I10 Tpymnmnam),
MPEACTAaBIEHUE PE3YIILTATOB PELICHUS
KeHMCcoB
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