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1. OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOM JUCHUIIJIMHBI «BUOJIOT UST»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTreabHoi nporpammbl CITIO

Oob1eoOpa3oBaTenpHas quciuIuiiHa «buonorus» nzydaercs Ha 6a30BOM ypOBHE
B 00111€00pa30BaTENbHOM IUKJIE YYEOHOIO TJIaHa alalTUPOBAHHON MPOQeCcCHOHATLHON
oOpa3zoBatenpHOM nporpamMmbl o crnenuanbHocTu 40.02.04 «HOpucnpyaenmms".

Tpynoemkocts nucturuivuiael «bronorus» Ha 6a30BOM ypOBHE cOCTaBiseT 78
4acoB, M3 KOTOpbIX 12 wyacoB BKIOYaeT MpodeccruoHaIbHO-OPUEHTUPOBAHHOE
coJiepKaHue, yCUIIMBAroUIee NPOPUIbHYI0 COCTABISIONLYIO IO KOHKPETHOM mpodeccuun
unu criennanbHOCTH B 3aBucuMoct oT PI'OC CIIO cnenuanbHOCTH.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATU3YETCS B MPUKIATHOM
MoxyJie (pasznen S “buonorus B )KM3HU) Ha MaTepuayie KeHCOB, CBSI3aHHBIX C aHAIIM30M
uHOpMaAIMU O Pa3BUTHM U TPUMEHEHUU OMOTEXHOJOTUM MO OTpacisM Oyayuiein
po(EeCCUOHAIBHON JeATeNbHOCTH oOyyaronuxcs. Kpome Toro, npogeccuoHalbHO-
OPUEHTUPOBAHHOE COAEPKaHUE YUUTHIBAETCS B pazene 4 “IKonorus’” Ipy BHINOTHEHUN
7a00paTOPHBIX U TMPAKTUUECKUX paboT, CBA3aHHBIX C Oymaymield MpoQecCHOHATBHON

ACATCIBHOCTBIO 06yqafonmxc;1.



1.3. Heau u mu1aHupyemble pe3yJbTaThl OCBOCHUS JUCHUILIHHBI:

Hean: ¢dopmupoBanwe y CTYIEHTOB TIPEACTABICHHUS O  CTPYKTYpHO-
(YHKIMOHATBFHON OpraHu3alliy >KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI MPUHSTHS
pEIICHUI B OTHOIIICHNH O0BEKTOB KUBOH TPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agaun:

1) chopMupoBaTh MOHUMAHUE CTPOCHHUS, MHOTOOOpa3us U OCOOCHHOCTEN >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHHU3allid, 3aKOHOMEPHOCTEH MPOTEKAHUSI OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM B OKPY’KAIOLIECHW Cpele, LIEJOCTHOM HAy4YHOM KApTUHBI MHDA,
B3aUMOCBSI3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YyMCHHUS OMPEICIATh JKUBbIE OOBEKTHI B TMPHUPOJE; IPOBOIUTH
HaOMIOACHUST 32 HKOCHMCTEMaMM JIJisi BBISIBJICHHUS €CTECTBEHHBIX U aHTPOIOTE€HHBIX
M3MEHEHUM, HHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOEHUH,

3) cdopmupoBaTh HAaBBIKM  TMPOBEJACHUS  MPOCTEHIINX  OHOJOTUYECKUX
AKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COOJIIOICHUEM MPaBUil 0€30MMacHOT0 OOpaIieHUs
¢ 00BEKTaMH U 000PYIOBAHUEM,;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOTO XapakTepa W3
Pa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOEH JCATEILHOCTH IO
OTHOIIICHUIO K OKPYKaIoIIeH cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH U
co0JIroAaTh Mephl MPOPHITAKTUKY 3a007I€BaHUM.

6) chopMUpOBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHKEHUHM OHMOJIOTHYSCKOM HAYKH H
TEXHOJIOTMA B TPAKTHYECKOW JESITEIBHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX

MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTHH.



1.2.2. [Inanupyemble pe3yibTaThbl OCBOECHHS 0011e00pPa30BaTe/IbHON JUCHUILIHHBI B cooTBeTcTBMU ¢ PI'OC CIIO 1 na

ocHose ®I'OC COO
Kon n Il1anupyeMbie pe3yabTaThl 0CBOCHHS JUCIHILIAHDI
HANMEHOBaHMe
‘l’OPM“PyeMHuX O6mme! JMCHAIIMHAPHbIE?
KOMIEeTeH Ui

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

CamocTosTenbHas (GOpMyIHPOBKA U aKTyaIU3AIHS TPOOJIEMBI,
ee BCeCTOpOoHHUH aHanu3; OnpeeneHue 1enu AesiTeNbHOCTH,
3aZiavya mapaMCTpoOB U KPUTCPUECB UX JOCTHUIKCHUS,

BHeceHre KOPpEKTUB B JICATEIILHOCTh, OIICHKA COOTBETCTBHUS

pe3ysnbTaToB  LEJIAM,  OLIEHKAa  PUCKOB  IOCJEACTBHI
JESITEIIbHOCTH
[TocranoBka wu (GOpMyJIMPOBKAa COOCTBCHHBIX 3aJad B

00pa3oBaTeNbHON JEATENPHOCTH W JKM3HEHHBIX CHUTYalUsX;
AHanu3 NOJyYEHHBIX B XOJ€ PELICHUs 3aJauyd pe3yJbTaToB,
KPUTUYECKAsh OLIEHKA HX IOCTOBEPHOCTH, NMPOTHO3HMPOBAHHE
W3MEHEHHI B HOBBIX YCIIOBUAX,

Pa3zpaboTka miaHa pemieHus MpoOJeMbl ¢ y4E€TOM aHalln3a
HMCIOUIUXCA MAaTCPHUAJIBHBIX U HEMATCPUAJIBHBIX PECYPCOB
Ocy1iecTBieHHEe IEJEHANPABICHHOTO TOMCKAa IepeHoca
CPEJCTB U c1IOCO00B AEUCTBUS B MPO(PECCHOHAIBHYIO CPELY;
YMeHMe TepeHOCUTb 3HaHUS B  [O3HABATENBbHYI U
MPAKTUYCCKYIO o0OJacTu KHU3HEACATCIIbHOCTH,
CamocrosTenbHoe OCYILIECTBIICHHUE M03HaBaTEIbHOMN
JACATCIIbHOCTD, BBISIBJICHUEC HpO6J'IeMI)I, IIOCTaHOBKaA n
dopmynaMpoBKa COOCTBEHHBIX 3agad B 0Opa3oBaTEeIbHOU
JACATCIIBHOCTH U JKU3HCHHBIX CUTYAIUAX;

c(hOpMUPOBAHHOCTb 3HAHUM O MECTE U POJIM OHMOJIOTHH B CUCTEME
HAyYHOTO 3HaHUS; (PYHKIIMOHAIBLHOW rPaMOTHOCTH YeJIOBEKa JIJIst
pelICHUS )KU3HEHHBIX TTPOOIeM;

cOpMUPOBAHHOCTh  YMEHHS  pacKphIBaThb  COJAEpIKAHUE
OCHOBOTIOJIATAIONINX OHOJOTMYECKUX TEPMHHOB W TOHSTHIA:
KHU3Hb, KJIETKA, TKaHb, OPraH, OPraHW3M, BHI, IOMYJISALN,
IKOCUCTEeMa, OMOIICHO3, Orocdepa; MeTabon3M (0OMEH BEIIeCTB
U TpeBpallleHHe »JHEPruM), ToMeocTa3 (caMOperyJssiusi),
OuocuHTe3 OeiKa, CTPYKTypHas OpraHU3als XHBBIX CHCTEM,
JTMCKPETHOCTb, caMoperyJisius, CaMOBOCIIPOU3BEICHUE
(penpoykuus), HACJIEJICTBEHHOCTD, U3MEHYHBOCTH,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aINS;

c(hOpMHUPOBAHHOCTH yMEHUSs pacKpbhIBaTh cojiep)KaHue
OCHOBOITOJIATAIOIIMX ~ OMOJOTHYECKUX TEOPHUH M THIOTE3:
KJIETOUHON, XPOMOCOMHOM, MYTAIlMOHHON, 3BOJIIOLMOHHOM,
MIPOUCXOXKICHUS )KU3HH U YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHS PACKpPBIBATH OCHOBOIOJAraloIINe
O6uosornueckne 3akoHbl M 3akoHoMepHoctH (I'. Mennmens, T.

! YKa3blBalOTCA NMYHOCTHBIE U MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmupyembie obueobpazoBaTe/ibHON ANCUUNIIMHON

2AucumnnvHapHble (NpeaMeTHbIE) pesynbTaTbl yKasblBatoTcA B cooTBeTcTBIUM ¢ PIOC COO (B nocnenHelt pegakumm ot 12.08.2022)




CamocTosaTenbHOE COCTaBIICHUE TNIaHA PELICHUs MTPOOIJIEMBI ¢
Y4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U

IIPEANIOYTEHUH;
OneHka MpUOOPETEHHOTO OIIBITA;
OneHka HOBBIX CHUTyaluidi, BHECEHHUE KOPPEKTUB B

ACATCIIBHOCTD, OLICHKA COOTBETCTBUS PE3YJIHTATOB LCIISIM

Moprana, H.W. BaBuiiosa, 3. I'ekkens, ®@. Mrosuiepa, K. bapa),
I'paHUIbl UX IPUMCHHUMOCTH K ) XKUBBIM CUCTCMAaM;

HpI/IO6peTCHI/Ie OIIbITa IPUMCHECHUS OCHOBHBIX METOJ0B HAYYHOI'O
MO3HAaHUA, UCITIOJIb3YEMBIX B OHOJIOTHH: Ha6.]'IIOL[CHI/I$I 1 OIIMCaHUusA
JKHBBIX CHUCTEM, IIPOLECCOB U SIBJICHI/Iﬁ; opraHusanuu H“
MIPOBCACHUA OMOJIOrHYECKOT0 OKCIICpUMECHTA, BbIABUKCHUA

THUIIOTE3, BLIABJICHUA 3aBUCUMOCTH MEXKAY HCCICAYEMbIMA
BCJIIMYMHaMH, 00BSICHEHHUS IMOJTYYCHHBIX PE3YJILTATOB )41
(1)OpMy.TII/IpOBaHI/I$I BbIBOJOB C  HCIIOJIb30BAHHWCM  HAYYHBbIX

MOHATHI, TEOPUN U 3aKOHOB;

c(OPMHUPOBAHHOCTH YMEHUS BBIIICNISATH CYIIECTBCHHBIC IPU3HAKH
BUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT; OTHOKICTOYHBIX H
MHOTOKJICTOUHBIX ~ OPraHW3MOB, BHJOB, OHOTCOILICHO30B |
9KOCUCTEM; OCOOCHHOCTH TpPOIECCOB OOMEHa BEIIECTB H
NPEBPAIICHUS] SJHEPTUH B KJIETKE, POTOCUHTE3a, IJIACTUIECKOTO U
9HEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOAOTBOPCHHSA, Pa3BUTHUA U Pa3MHOXKCHUS, UHAWUBUAYAJIbHOI'O
pa3BUTHSI OpraHu3Ma (OHTOreHe3a), OOpHOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOT0 0TOOpa, BUA000PA30BaHMUsI, IPUCIIOCOOICHHOCTH
OpPraHM3MOB K cpele OOWTaHUS, BIUSHUAS KOMIIOHCHTOB
9KOCUCTEM, aHTPOMOTCHHBIX M3MEHEHHH B 3KOCHCTEMax CBOCH
MECTHOCTH, KPyroBOPOTa BELIECTB M MPEBPALICHUE SHEPTUH B
ounocdepe;

c(OpPMHUPOBAHHOCTh YMEHHUS pemaTh OMOJOTHMYSCKHE 3a/iayH,
COCTaBIIITh T€HOTUIMMYECKHE CXEMbl CKPEIIMBAHUS ISl Pa3HBIX
THNOB HACJIENOBaHUS NPU3HAKOB y OPraHU3MOB, COCTABIATH
CXEeMBI TEepPeHOCa BEIIECTB W DHEPTUM B JKOCHUCTEMax (IIeru
MMATaHUS, MTUAIEBHIC CETH);

OK 02.
Wcnonn3oBars
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,

Brnanenue HaBbIkaMu MOTy4eHUs HH(GOPMAIIMK U3 HCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOATEIBHOE OCYIIECTBICHHE IIOMCKA,
aHaln3a, CHUCTEeMATU3alUMU M MHTEpIpeTanuu HHGOpMaIuu
Pa3IUYHBIX BUJIOB U (POPM IMpEACTaBICHUS;

c(hOpMHUPOBAHHOCTD YMEHHH KPUTHYECKH OLIEHUBATh
MH(POPMALIMI0 OHOJIOTHYECKOr0 COJEpXKaHMs, BKIIOYAIOUIYIO
NICEB/IOHAyYHbI€ 3HAHUS U3 Pa3JIMYHBIX MCTOYHUKOB (CpeicTBa
MaccoBod HMH(OpMaIMM, HAYYHO-TIOMYJIIPHBbIE MaTepualibl);




aHanmm3a u
UHTEPIIpETau
UHPOpPMALIUHU U
UH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeATEIILHOCTH

Co3manue TEKCTOB B pa3iMyHBIX (opMaTax C ydeToM
Ha3Ha4YeHUS HMHGOPMALMHM W IEJIEBOM ayJUTOPHH, BBIOOD
ONTUMAJILHOW ()OPMBI IPEACTABICHUS U BU3yaIH3alluH;

Hcnons3oBanue CpEICTB MH()OPMAIIMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PCIICHUU KOTHUTUBHBIX,
KOMMYHUKAaTHBHBIX ¥ OpPraHM3allMOHHBIX  3a1ad ¢
cobioieHueM TpeboBaHUI SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PeCypcocOepeeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH

WHTEPIPETUPOBAThL  JTUYCCKHE  aCHEKThl  COBPEMEHHBIX
WCCJICIOBAHMM B  OWOJIOTHM, MEAUIMHE, OHOTEXHOJIOTHHU;
paccMaTtpuBaTh  IJ00alibHbIE  JKOJOTHMYECKHE  MpOOJIeMBbI
COBpPEMEHHOCTH, (OpMUPOBATh TIO OTHOIICHHWIO K HUM
COOCTBEHHYIO TIO3UITHIO;

c(hOpMUPOBAHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIC

IMUCbMCHHBIC U YCTHBIC COO6HICHI/I$I Ha OCHOBE OHMOJIOTMYECKOU
HH(bOpMaHHH nus3 HCCKOJIbKHUX NCTOYHHKOB, IrpaMOTHO
HCITIOJIb30BaTh MOHATUUHBIN arrmapar OHOJIOrHH.

OK 04. DddexTuBHO

B3aMMO/ICICTBOBATh
u paboratb B
KOJUICKTHUBE "
KOMaHjie

Oco3HaHue LIEHHOCTM HAY4YHOM JESITEIBHOCTH, I'OTOBHOCTH
OCYILECTBIIATh IIPOEKTHYIO u HCCIIE0BATEIBCKYO
JEATEIBHOCTh MHIMBUYaJIbHO U B IPYIIIIE;

Bilanenne BugamMu JEATENBHOCTH IO ITOJIYYEHHIO HOBOTO
3HaHUS, €ro MHTEPIPETALUH, IPE0Opa30BaHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YUEOHBIX CUTYalLlUsAX, B TOM YHUCIIE IIPU CO3AaHUU
y4eOHBIX U COIIMATIbHBIX IPOEKTOB;

[loHnMaHWe W HCNONB30BAaHHUE INMPEUMYLIECTB KOMAaHJIHOM M
WH/IMBUIYaIbHOM paboThI;

Br160p TeMaTHKU U METOJIOB COBMECTHBIX JIEHCTBUM C yUE€TOM
OOIMMX MHTEPECOB M BO3MOXKHOCTEH KaXJIOro uieHa
KOJUIEKTHUBA;

IIpunsATHE LENIM COBMECTHOW AEATEIBHOCTH, OpPraHHU3alus U
KOOpAMHALIMs JEUCTBUM IO €€ JOCTHXKCHHIO: COCTABJICHHE
IjiaHa JACUCTBUM, pacHpelereHUue POJeH C y4eTOM MHEHHMU
Y4aCTHUKOB 00CYKJIEHUE pe3yIbTaTOB COBMECTHOM pabOTHI;
Onenka KadecTBa CBOETO BKJIAJa M KaXJOro ydacTHUKA
KOMaH/Ibl B OOIIMI pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpemyioxkeHne HOBBIX IIPOEKTOB, OLEHKA HWACU C IO3ULUHU
HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

KoopaunupoBaHnue W BBINOJIHEHHE pabOTHl B  YCIOBHUSX
peanabHOro, BUPTYaAJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS

MpUOOpPETEHUE OTBITA TPUMEHEHHSI OCHOBHBIX METO0B HAYUYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHU: HAOIIOACHUS U OITUCAHUS
JKUBBIX CHCTEM, TIPOIECCOB W SIBIICHUIN, OpraHU3alUh |
NPOBEJCHHUSI OMOJIOTHYECKOTO OKCIIEPUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBISABICHUS 3aBUCUMOCTH MEXIY HCCIEIyEMbIMHU
BEJIMYMHAMH, OOBSICHEHHS TIOJyYEHHBIX  pPE3yJIbTaTOB U
(hopMyMpOBaHUS BBIBOJIOB C HCIOJB30BAaHUEM HAYYHBIX
MIOHSATHM, TEOPUU 1 3aKOHOB;




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUS 00
M3MEHEHUU KJIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
IIEUCTBOBATE B
YpE3BBIYANHBIX
CUTYalUAX

ChopMupOBaHHOCTh JKOJIOTMYECKOH KYJIBTYphl, TOHUMaHHE
BIIMSIHUS COLIMATIBHO-DKOHOMMYECKUX IIPOLIECCOB HA COCTOSTHUE
IPUPOJHON M COLMAJIBHOM cpesbl, OCO3HAHUE TI00aIbHOIO
XapakTepa 3K0J0rMYeCKUX Ipooiem;

[ImaHnpoBaHue M OCYIIECTBIICHHE NEHCTBUM B OKPYKAIOLICH
Cpelle Ha OCHOBE 3HAaHMs LEJNed YCTOMYMBOIO pa3BUTHSA
4eJI0BEUECTBA,
AKTHBHOE  HENpUATUE
OKPYXaroIlIeH Cpeae;
YMeHue MporHo3upoBaTh HEOIArONpPUATHBIE 3KOJIOIMYECKHE
IIOCJIE/ICTBHS IIPEANPUHUMAECMBIX JEHCTBHM, MPEIOTBPAILATH
ux;
Pacumpenue
HaIpPaBJIEHHOCTU

JNEUCTBUM, TMPUHOCSIIUX  Bpen

OIIbITa JACATCIIBHOCTH 3KOJOTHYCCKOU

c(OpPMHPOBAHHOCTH YMEHHS IIPUMEHSITh TIOJTYYCHHBIC 3HAHUS IS
OOBSICHEHUs] OHMOJIOTMUYECKUX TIPOLIECCOB M  SIBJICHUH, s
NPUHATHS TPAKTUYECKUX PELICHUH B TMOBCEIHEBHOW YKHM3HU C
1eJNbl0 oOecreueHus: 6€30MacHOCTH CBOETO 3/10POBbS U 310POBBS
OKpPYKAIOIIUX JIOACH, COOMIOEHHs 30pOBOr0 00pasza KHU3HH,
HOPM I'PaMOTHOT'O TTOBE/ICHHSI B OKPYIKarOIIeH IPUPOTHOMN Cpee;
MOHUMaHWE HEOOXOJUMOCTH  HCIIOJIB30BAHHS  JOCTIDKECHHUN
COBpPEMEHHON OHMOJIOTMU ¥ OMOTEXHOJIOTHH IS pallMOHAIBHOTO
NPUPOIOTIONH30BAHUS;




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHON

JTUCHUTIIMHBI

2.1. O0beM JUCHUNIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHUILINHBI 78

B T.4.

OcHOBHOe coiep:KaHue 78

B T. Y.

TEOPETHYECKOE 00yUueHne 51
B T.4. MPO(HeCCHOHAILHO-OPUEHTUPOBAHHOE COACPIKaHUE 2

MPaKTUYECKHUE 3aHITUS 19
B T.4. IPO(HeCCHOHAIbHO-OPUEHTUPOBAHHOE COEP KaHUE 8

J1a00paTOPHBIE 3aHATHS 4
B T.4. MPO(eCCUOHATBLHO-OPUEHTUPOBAHHOE COJICPKaHUE 2

KonTtpouabnas padora 6

IIpomexyTouyHas aTrecTanus (3a4er) 2




2.2. TemaTu4ecKMid IJIAH M COIEPKAHUE TN CIUTIIUHBI

ara
HaumenoBanue Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOE M PO ecCHOHAIBLHO-OPUEHTHPOBAHHOE), Oo0bem npf)[Bez[eH dopmMupyemblie
pa3aesioB U TeEM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOLYJIb (IPU HAJTHYMHI) 4yacoB s KOMIIeTEeHIIU U
1 2 3 4
Paznen 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA 5KUBOTO 20
Tema 1.1. OcHoOBHOe co/iep:kaHue 3 OK 2
Buognorus kak TeopeTnueckoe odyueHnue: 3
nayka. O6mast || Coppemennble 0Tpacii GHONOrNYECKHX 3HaHMi1. CBA3b GHONOTHU © APYTMMH HayKaMu: GHOXHMHS,
XapaKTEePUCTHK | Gyopusuka, OnoHMKa, reHoreorpadus u ap. Poias u mecto 6uoioruu B GOPMHUPOBAHUN COBPEMEHHON
a4 JKU3HHA Hay4YHOW KapTUHBI MUDA.
2.YpoBHM OpraHu3anuu xuBoil Mmatepuu. OO11as XapaKTepUCTUKA KU3HU, CBOMCTBA HKUBBIX CUCTEM. 1
1
3.XuMHYeCKUil COCTaB KIETOK.
Tema 1.2. OcHoBHoOE coaepxaHue 6 OK-1
CTpyKTypHO- Teoperudeckoe o0yueHue: 4 OK-2
¢pynxuuonaabn | 1.Knerounas teopus (T. lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM 1 OK-4
asi OPra”Hu3alus | KJIETOYHOU TeOpUu. TUIBI KIETOYHON OpraHU3aluu: MPOKAPUOTUUECKUI U 3YKApUOTUUECKUH.
KJIETOK OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTPOCHHE MPOKAPUOTHUECKON KIIETKHU. 5
2.CTpoeHue 3yKapuOTUYECKOMN KIETKH.
3.Heknerounsle GOpMBI )KHU3HU (BUPYCHI, OakTeprodaru). 1
JlabopaTopHbIe 3aHATHSA: 2
[IproGperenue onbITa MPUMEHEHHUS] TEXHUKH MUKPOCKOMTUPOBAHUS TIPU BHITTOJTHEHUH
1abopaTOPHBIX padoT:
JIaGoparopHas
1. Jlaboparopnas pabota «CTpoeHue KJIeTKU (pacTeHUs, >KUBOTHbBIE, TPUObI) U KJIETOYHBIE
BKIIFOUEHUS (Kpaxmall, KapOTHHOH/IBI, XJIOPOILTIACTHI, XPOMOTILIACTHI )»
[ToaroroBka MUKpoMpenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BHISIBIICHUE Pa3TUUUi
MEX1y U3yd4aeMbIMH 00beKTaMHU, ((OPMYJIUPOBAHKE BHIBOJIOB
IpakTHYeCKHE 3aHSITHS: 2




BupycHbie u 6akTepuanbHbie 3a001eBanusi. OOIIMe MPUHIMITBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX 2

BeniecTB. OcoOEHHOCTH MPUMEHEHUS] aHTUOMOTUKOB. [IpesicTaBieHne yCTHBIX COOOIIEHHUH ¢

IIPE3CHTALUEH.
Tema 1.3. OcHoBHoOE coepxaHue 6 OK-1
CTpyKTypHO- Teoperudeckoe o0yueHue: 4 OK-2
¢yHkumoHanbH | 1 Xpomocomuas Teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBII Habop KIIETOK, 1
bie (PaKTOPBI TOMOJIOTUYHBIC ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TAITOUAHBIA U JUTUIOUIHBIN HAOOD. 1
HacJaeACTBEHHOC | 2 Hykiennosble kucioThl: JJHK, PHK HaxoxneHue B KieTke, ©X CTPOCHHUE B (PYHKITUH.
™ 3.MaTpuuHbIe IPOLIECCHI B KIIETKE: PeIUIMKalus, OMOoCuHTe3 OelKa, pernaparms. 1

4.I'eHeTUYECKUN KOl M €T0 CBOMCTBA. 1

IIpakTHYeckne 3aHATHSA: 2

Pemenue 3ana4 Ha onpesiesieHne OCIe10BaTEIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B

Clly4ae U3MEHEHUS MOCIIeI0BATENbHOCTH HyKieoTnaoB JJHK.
Tema 1.4. OcHOBHoOE coep:kaHne 3 OK -2
Oomen BemecTs | Teopernueckoe ofyueHue: 3
W npeBpameHne | | [Tonsarue MeTabomu3M. ACCUMUIISALINAS U TUCCUMUIISALINAS — IBE CTOPOHBI METabO0IM3Ma. 1
JHEprum B 2.Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTPOHBIA, a3pOOHBII 1 aHAPOOHBIH. 1
KJICTKE 3.ITnactuueckuit ooMeH. DoTocuHTE3. XEMOCHUHTES. 1
Tema 1.5. OcHoBHOE conepxaHue OK -2
JKu3HeHHbIi Teoperudeckoe ody4enne: OK -4
UK KJIETKH. 1.KneTounslit Uk, ero nepuoasl. MUTO3, €ro cTaguu U IPOUCXOISIIHE MTPOLECCHI. 1
Muto3. Meiio3 | Buonoruueckoe 3HaY€HHE MUTO3A.

2.Meiio3 u ero craauu. [loBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonornueckuii cMpici

Meno3a. '
KoHnTtpoubHasn MonekyJIsipHbII ypOBEHb OPraHU3aLUN KUBOTO 2
padora
Pa3nen 2. Ctpoenue u (pyHKIMH OpraHu3Ma 21
Tema 2.1. OcHoBHOE conepxaHue 2 OK -2
Crpoenne Teopernueckoe odyueHnue: 2 OK -4
OpraHusmMa 1.MHoOroKIeTOYHBIE OpPraHU3Mbl. B3aMMOCBSA3b OPraHOB M CUCTEMBI OPTraHOB B MHOTOKJIETOYHOM 1

OpraHu3Me.

2.T'omeocTa3 opraHusma U ero NoJJepKaHue B MPOLECCE )KU3HEAEATEIbHOCTH. 1




Tema 2.2. OcHoBHOE conepxaHue 3 OK -2
DopmbI TeopeTnueckoe odyueHue: 3
PasMHOKEHHUS 1.®@opmbl pa3MHOXKEHHSI OpraHu3MOoB. becrionoe u monoBoe pasMHoxkenue. Busr 6ecrionoro 1
OpraHusMoB pa3mHoxeHus. 2.11ooBoe pasMHOKEHHE. 1

3.I'amerorenes y *uBOTHbIX. CiepMaroreHe3 u ooreHes. CTpOeHUe MOJIOBBIX KIETOK. 1

Onno10TBOpEHHE.
Tema 2.3. OcHOBHOe co/iep:KaHue OK-2
OnTorenes TeopeTrnueckoe o0yueHue: OK-4
pacTenui, 1.MHquBryansHOE pa3BUTHE OPTAaHU3MOB. DMOpPHUOTEHE3 H ero ctaaud. [locTaMOprnoHATBHBIIH 1
KUBOTHBIX U nepuof. CTazuu NoCTIMOPHOHAIBHOTO PAa3BUTHSA Y )KUBOTHBIX U YEJIOBEKA.
“€/10BCKa 2.IIpsimoe u Henpsimoe pa3BuTue. buonoruueckoe ctapenue U cMepTb. OHTOT€HE3 PACTEHU. 1
Tema 2.4. OcHoOBHOe coiep:KaHue 5 OK -2
3axonomepHocT | Teoperuueckoe o0yyeHue: 3 OK-4
U HaCJIeN0BaHUsl | | . OcHOBHBIC MMOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa30BaHuUs raMerT. 1

2.3akonsbl I'. Menaens (MOHOTHUOPUIHOE U TIOTUTHOPHTHOE CKPEIIIMBAHHUE). 1

3.B3aumoneiicTBrE T€HOB. 1

IIpakTHyeckune 3aHATHA: 2

Pemenue 3ana4 Ha onpeiesieHNEe BEPOATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU

MOHO-, I1-, TOJIMTUOPUIHOM M aHAJIM3UPYIOLIEM CKPELIMBAHUU, COCTABICHHE T€HOTUITHYECKUX

CXEM CKpEIUBaHMs
Tema 2.5. OcHoBHOE conepxaHue 4 OK-1
Cueniennoe TeopeTnueckoe odyueHue: 2 OK -2
Hacjie10BaHue 1.3akonbl T. Moprana. CrienieHHOE HaclieJJoBaHUE TEHOB, HAPYIIICHUE CLETUICHHUS. 1
NPHU3HAKOB 2.HacnenoBanue Npu3HAKOB, CIEMJIEHHBIX C TTOJIOM 1

IpakTHYECKHE 3aHSITHS: 2

Pemenue 3ana4 Ha onpeiesieHNEe BEPOSATHOCTH BOZHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB MTPU

CLIETUIEHHOM HACJIEI0BaHUH, COCTABICHNE TEHOTUIMYECKUX CXEM CKPEILMBAHUS
Tema 2.6. OcHoBHOE conepxxaHue 5 OK-1
3axonomepHocTt | Teoperuueckoe o0yueHue: 3 OK -2
u 1.MI3MeHYnBOCTh MPU3HAKOB. BU/IbI HI3MEHYNBOCTH: HACJICICTBEHHAS M HEHACJICICTBCHHAs. 3aKOH 1 OK-4
U3MEH'IMBOCTH TOMOJIOTMUYECKUX PSAJ0B B HacieacTBeHHOH u3menunBocty (H.W. BaBunos).

2.MyTalnuoHHas TEOpHsl U3BMEHYMBOCTH. BUIbI MyTallvii 1 MPUYUHBI UX BO3HUKHOBEHHSI. 1




3.Kapuorun yenoseka. Hacnenctennsie 3a0oeBanus yesnoBeka. [ eHHbIE 1 XPOMOCOMHBIE

0os1e3HU YenoBeka. boje3Hu ¢ HacIeICTBEHHOM MPeApacoNoKeHHOCThIO. 3HAaYeHNE METUIIMHCKON 1
TE€HETUKH B MPEJOTBPAILICHUH U JICUCHUH T€HETUYECKUX 3a001eBaHU YeIOBEKa
I[IpakTHYeckune 3aHATHSA: 2
Pewrenue 3amau Ha onpeneneHue TMa MyTaluy [IPU NIepeiade HaclIeICTBEHHbIX TPU3HAKOB,
COCTABJICHHE T'€HOTUIINYECKUX CXEM CKPEIIUBaHUs
KoutpoabHasn 2
paGora Crtpoenue u GyHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3BoJIONNH 7
Tema 3.1. OcHoBHOE coaepxaHue 3 OK -2
Hcropus TeopeTnueckoe odyueHnue: 3 OK-4
IBOJIIOLMOHHOIO | | TlepBrie 3Bomrormonnbie konnenuuu (XK.b. Jlamapk, XK.JI. Broddon). IBomronronHas Teopus Y. 1
y4eHusl. Hapsuna. CuHTETUYECKAS] TEOPUS HBOJIIOIMU U €€ OCHOBHBIE TTOJIOKEHUSI.
MuxposBosronu 2.MuxkposBomornus. [lomymsius kak aIeMeHTapHas €IMHULIA SBOTIONNU. [ eHeTHYeCKue OCHOBBI
A ABOJIIOLHH. DJIEMEHTapHBIE (DaKTOPHI IBOIIOLIUH. 1
3.EctectBenHblit 0TOOp — HampaBIAOIMIKN (akTop BoonMH. BumoobpasoBanue Kak pe3ybTar 1
MHUKPO3BOIIOLIUH.
Tema 3.2. OcHoBHOE conepxaHue 2 OK -2
Maxkpossosaonn | Teoperndeckoe o0yuenue: 2 OK -4
. 1.MakposBomtonus. @opmbl 1 OCHOBHBIE HanpasieHus: MmakposBosonnu (A.H. CesepuoB). [lytu 1
Bo3HHKHOBEHME | nocTmkeHus Guonoruyeckoro nporpecca. Coxpanenue 61MopasHo0Opasus Ha 3emie.
U pasBuTue 2.I'unote3bl M TEOPUM BOZHUKHOBEHUS KU3HU Ha 3emuie. [losBiieHne nepBbIX KIETOK U UX
KU3HU Ha 3eMi1e | spomonus. [IpoKapHOTHI M SyKapHOTHL. IIponCXoskIeHNe MHOTOKIETOYHBIX OPTaHU3MOB. 1
Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB DyKAPHUOT.
Tema 3.3. OcHoBHOE coaepxaHue 2 OK -2
IIpoucxoxaenue | TeopeTnyeckoe odyueHue: 2 OK-4
Y€JIOBEKA — 1.AnTpononorust — Hayka o yenoBeke. CucTeMaTuyeckoe mojiokeHue yenoBeka. CXoJCTBO U 1
AHTPONIOI'€HE3 OTJIMYUS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a. DBOJIIOIUS COBPEMEHHOTO
YeJoBeKa.
2.YenoBeueckue pachl U UX €IMHCTBO. BpeMs U MmyTu pacceneHus YeloBeKa Mo MIAHETe. 1
[Tpucmoco0aeHHOCTh YeTIOBEeKa K Pa3HbIM YCIOBHSIM CPEJIbI.
Paznea 4. DxoJiorus 16
OcHoBHoOE coepraHue 2 OK-1




Tema 4.1. Teoperuueckoe o0yueHue: 2 OK -2
JKOJI0THYECKHe 1.Cpenpbl 0OUTaHMS OPraHU3MOB: BOJIHASI, HA36MHO-BO3/1yIIIHAs, TOUBEHHAS, 1 OK -7
daxTopsI H BHYTpHOpranu3sMeHHasi. DU3NKO-XUMHUUECKHUE OCOOCHHOCTH Cpell OOUTaHHsI OPTaHU3MOB.
CPCAbI XKU3HUA [Tpucnocobenns OpraHu3MOB K KU3HHU B Pa3HbIX Cpeax.

2. [TonsTue sxonornveckoro paxropa. Kimaccudukarms skonornueckux (axkropos. [IpaBuio 1

muanmyma tO. JInbuxa. 3akon tonepantHoctu B. [llendopna.
Tema 4.2. OcHoBHoOE coepKaHue 4 OK-1
Honmyasiuus, Teopernueckoe o0yueHue: 2 OK-2
coo01ecTBa, 1.DKonoruyeckast XxapakTepuCTHKa BUJIAa ¥ MOMYJIALIUU. DKOJIOrMYecKas HUIIA BUJA. 1 OK-7
IKROCUCTEMBI DKOJIOTUYECKHE XapaKTepUCTHKH nommyisiiiu. Coo0IIecTBa U 3KoCHCTeMbl. bro1ieHo3 u ero

cTpyKTypa. CB3U MEXIy OpraHu3MaMu B OMOLIEHO3E.

2.CTpyKTypHbIE KOMIIOHEHTBI 3KOCUCTEMBI: IIPOTYLIEHTbI, KOHCYMEHTHI, peyleHThl. KpyroBopot 1

BEIIECTB ¥ ITOTOK PHEPTUH B dKOcHcTeMe. TpoduuecKkue ypoBHH.

IIpakTHyeckue 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNM IKOCUCTeMbI. brioMacca u mpoayKiusi.

DKOJOTHYECKHe MUPaMUIbI Yucell, OnoMacchl U sHepruu. [IpaBuino nupaMuisl SHEPTHH.

Pemenne npakTUKO-OPHEHTUPOBAHHBIX PACUSTHBIX 3aaHUI 10 MIEPEHOCY BELIECTBA U SHEPTUU B

HKOCHUCTEMAX C COCTAaBJICHHE TPOPHUUECKHX LeTeil U mupamMu OMOMAacChl U SHEPTUU
Tema 4.3. OcHoBHOE conepxaHue 2 OK-1
Buocdepa - Teopernueckoe odyueHue: 2 OK -2
r100a1bHast 1.buocdepa — xuBas ob6om0uka 3emnu. Pa3surue npeacrasnenuii o buocdepe B Tpynax B.U. 1 OK -7
IKosoruveckast | Bepuajackoro. O6mactu 6uocepsl 1 ee KoMoHeHTHI. JKnBoe BelecTBo Onocheps! 1 ero GyHKINU.
cucrema 2.3aKOHOMEPHOCTH cyIlecTBOBaHUs Ouocheprl. OcodeHHOCTH Ouochephl Kak ri1o0anbHOM 1

sKocucTeMbl. JluHamudeckoe paBHoBecue B brocgepe. KpyroBopots! Bemiects u

OMOreoXMMHYECKHe HUKIIBL. [ 100anbHbIe 3KOJOTHYeCKHe MPOOIeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coep:kaHue 4 OK-1
Bausinue TeopeTnueckoe odyueHue: 2 OK -2
AHTPONOTE€HHBIX | | AHTpOMOTeHHbIE BO3ICUCTBUS HA Ouochepy. 3arpsa3HeHHsI KaK BUJ] aHTPOIIOT€HHOTO 1 OK-4
¢akxTopos Ha BO3JICHCTBUS. AHTPOIIOT€HHBIE BO3/IeCTBUA Ha aTMocdepy. Bo3neiicTBus Ha ruapocdepy. OK -7
ouocdepy BosneiicTBus Ha mutocdepy. 2. AHTPOIIOT€HHBIE BO3ICUCTBUS Ha OMOTHYECKHE COOOIIEeCTBA. 1K ...

1
IpakTHYeCcKHe 3aHSITHS: 2

[IpakTuueckoe 3ansTue «OTX0AbI MPOU3BOACTBA»




*B Tom 4unciie npogeccHoOHATbHO-OPHMEHTHPOBAHHOE COJleP/KaHNe TPAKTHYECKOI0 3aHATHSA

[TpakTuueckoe 3ansarue «OTX0/IbI MPOU3BOACTBA». Ha ocHOBE (eepanbHOro KIacCU(PUKAIUMOHHOTO
KaTajora OTXOJ0B ONPEAeNsTh Kiace ormacHocTH otxo108; PEJIEPAJIbHBIN 3AKOH «OB
OTXOLAX IMPOU3BOJACTBA U IIOTPEBJIEHUSA» 22 masa 1998 rona

Tema 4.5. OcHoBHoOE coepKaHue 4 OK-2
Bausinue Teoperuyeckoe o0yueHnue: 2 OK-4
COLMAJILHO- 1.310poBbe u ero cocrapistomue. GakToOphbl, MOJOKUTEIHHO U OTPULIATEIILHO BIUSIONINE HA OK-7
IKOJIOTHYECKHX | opraHu3M 4enoBeka. [Ipobiema TeXHOreHHBIX BO3ACHCTBHIM Ha 3J0POBBE UEIOBEKa 1 IIK ...
¢dpaxTopoB Ha (97eKTpOMAarHUTHBIC TOJISI, OBITOBAsI XUMUSI, U30BITOUHBIC IIIYMBI, PaUAIHS U T.I1.).
3/10pOBbe 2. AnanTanusi opraHu3Ma 4ejoBeka K hakropaMm okpyxaromiei cpenbl. [IpuHiuns hopMupoBaHus
YeJI0BeKa 3JI0pOBbecOeperaroIiero nmopeAcHus. Gu3ndeckas akTHBHOCTH | 3JI0POBbE. buoxumudeckue 1

ACTEKThl PAlIMOHAIBHOTO TUTAHMSL.

JlaGopaTopHble 3aHATHSA: 2

JlaboparopHast paboTa Ha BEIOOD:

1. Jlaboparopuas paboTa « YMCTBEHHas paOOTOCTIOCOOHOCTHY

OBnazieHue METOIaMU OIPEACNICHUsI TOKa3aTeel YMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBICHEHHE

MOJIyYE€HHBIX Pe3yJbTaTOB U (hOPMYIHPOBAHKE BHIBOJOB (MMCHbMEHHO) C UCIIOJI30BAHUEM HAYUYHBIX

MOHATUHI, TEOPUM U 3aKOHOB

2. Jlaboparopnas pabota «BrnusHue abuotndeckux (pakTopoB Ha ueinoBeKa (HU3KHE U BHICOKHE
TEMIIEPaTypPbl)»

N3ydyenne MexaHM3MOB aJlanTallii OpraHu3Ma 4eJI0OBeKa K HU3KUM M BBICOKHM TeMIIepaTypam 1

00BSICHEHHE MOTYYSHHBIX PE3yNbTAaTOB U (POPMYIHPOBAHUE BHIBOAOB (TUCBMEHHO) C

HCIOJIb30BaHNEM HaYYHBIX TIOHATUH, TEOPHIi U 3aKOHOB

*B Tom yuciie npodeccuoHATbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe JTa00PATOPHOIO 3aHATHS 2

B kadecTBe TpUTTEPOB CHIKAIOMIMX PAOOTOCIIOCOOHOCTH MCIIONB30BATh YCIOBHUS OCYIIECTBICHUS

podecCHOHATEHOM JISATEIILHOCTH: IITyM, TeMIIepaTypa, Gu3ndeckas Harpy3Kka u T.]
KonTpoubnas 2

TeopeTnyeckre acleKThl SKOJIOTUH
padora
MpodeccnoHanbHO-opueHTUPOBAHHOE copepKaHue (copepkaHue NPUKNAAZHOTO MoAyNA)
Pasnen 5. buoJiorusi B :Ku3HU 8 OK-1
Tema 5.1. OCHOBHOE CO/IePKAHUE 6 OK -2
buoTexHO/IOTHH | Teoperndeckoe coepKaHue: 3 OK -4




B 'KU3HH 1.broTexHoI0rus Kak HayKa ¥ Mpou3BoACcTBO. OCHOBHBIE HAIIPABIIEHUSI COBPEMEHHOM 1 K ...
KasKI0ro ouorexuosioruu. 2.Meroasl 6norexHosorud. O0bEeKTH OMOTEXHOIOITHHA. DTHKA 1

OMOTEXHOJIOTMYECKHX M TeHETHYECKUX IKCIIEPUMEHTOB.

3.IlpaBuia moucka U aHanu3a OMOIKOIOTHIECKON HH(POPMAIIUY U3 PA3THYHBIX HCTOUHUKOB

(HayuHas v yueOHO-Hay4yHas TUTEpaTypa, CpeACTBAa MaccoBOi HH(OpMalum, ceTb UHTepHET 1 1

IpyTHE).

IIpakTHYecKkHe 3aHATHS: 2

Kelicpl Ha aHan3 HHGOPMALIMU O HAYYHBIX JOCTHKEHHSAX B 00JACTH T'€HETUYECKUX TEXHOJIOTHH, 2

KJICTOYHOM MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeCcTaBIeHNue pe3yIbTaTOB

peleHust KecoB (BBICTYIICHHE C Mpe3eHTanueil)

*B ToM 4yHc/ie NpoecCHOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0 3aHSITHS 2

|

Tema 5.2.2. ConnajJIbHO-dTHYECKHE ACTIEKTHI OMOTEXHOJIOT A 3
Tema 5.2.2. OcHoOBHOe coiep:KaHue 3 OK-1
CounanbHo- IpakTHYecKHe 3aHATHS: 3 OK -2
ITHECKHE 1.DTHYecKHe acTeKThl Pa3BUTHS OMOTEXHOJIOTHI ¥ IIPUMEHEHHE MX B )KM3HU YEJIOBEKA, MOMCK U 1 OK-4
ACHEKTHI . | aHamm3 nHpOpPMALUKU U3 pa3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-HaydHAas IUTepaTypa, HK ...
O0MOTEeXHOJIOT Uil . .

cpeacTBa MaccoBoil uHpopmanuu, cetb Mutepuer u npyrue).Kelicel Ha aHanu3 nadopmanuu o0

ATHUYECKHX acleKkTax pa3BuTus ounorexnonoruii (no rpynnam). 3AKOHbBI P® O PAZBUTUN

BUOTEXHOJIOT M.

3amura keiica: [IpencraBieHue pe3yabTaToOB pelIeHUs KeHCcOB (BBICTYIIEHHE C pe3eHTaLueil) 2
IIpomexyTouna 2
sl aTTecTauus 3ayer
M0 AUCHHILIHHE
Bcero: 78




3. YCJIOBUSI PEAJIN3AIINU TPOT'PAMMBI OBILIEOBPA3OBATEJIBHOM
JUCHHUIIJINH

3.1. lnsg peanu3auuu NporpaMMbl JTUCHHUILIMHBI JOJKHBI ObITH NMPeTyCMOTPEHbI
cjaeaylolue crenuajibHble MOMelleHus :

Kabuner «buonocuu», ocHalleHHBIM O0OOpyIOBaHHEM: MeOe€lb, JOCKa, Mel,
HarjIsigHbIe MOCOOMS (KOMIUIEKTHI Yy4YeOHBIX TaOJMI], IUIaKaTOB), TEXHUYCCKUMHU
CpelcTBaMH OOYYCHHUS: KOMIIBIOTEp C YCTPOMCTBAMH BOCIIPOM3BEICHUS 3BYKa,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C SIKPAHOM, YKa3Ka-PE3CHTEP TSI MPE3CHTAIIHH.

JlabopaTtopusi, ocHameHHas O0OOpyIOBaHWEM [JI1 TPOBEICHHS 3aHSTHIA:
MUKPOCKOITBI, CEKyHJIOMEP, TOHOMETp, JlabopaTtopHasi ocyaa (IpoOUpKH, TOICTaBKU
JUTsT IPOOUPOK, THUHIIETHI, MECOK, CTYNKH C TECTUKAMH, MPEIMETHBIC M TOKPOBHBIC
CTeKJIa, CTEKJISHHBIE TaJOUYKH, MpernapoBaJIbHbIC HWIJIbI, (DUIBTpOBaJIbHAs Oymara
(canderkn), cTakaHbl) TUIIEPTOHUYSCKUN pacTBOP Xjopuaa HaTpus, 3%-HbIH pacTBOP
MIePOKCHJIa BOAOPOAa, PACTBOP Hoja B HOAMCTOM KaJIUH, TJIMIEPUH, KITyOHHU KapTodes,
JIUCT DJIOICM KAHAJCKOM, MO psAOWHBI OOBIKHOBEHHOM (pAOWMHBI WJIM TOMAaTa), JyK
permJaThiid, pa3BeICHHBIE B BOJIE IPOIKKH);

3.2. UndopMannoHHOe o0ecneYeHre pean3auy MporpaMmmabl

Jist  peanuzanuu  nporpaMMbl  OuOIMOTEYHBIM  GOHA  00pa3oBaTEILHOM
OpraHu3alMi UMEET NeYaTHbIC U AJICKTPOHHBIEC 00pa30oBaTeIbHbIC U UH(POPMAITMOHHBIC
pecypcel, pekoMmeHaoBaHHble DPYMO, s HCMOAB30BaHUS B 00pa3oBaTEIHLHOM
MpoIIECCe, HE CTapIIe MATH JIET C MOMEHTA U3JaHUs.

VYyeonnk «O06mas ouonorus 10-11kmace» A.A. Kamenckuii, E.A. KpukcyHos,
B.B. Ilaceunuk; Mocksa, «IIpocsemenue», 2021r.

Kypuan "buonorus" http://bio.1september.ru/urok/;

Ouuuknonenus Gaopsl u paynsl. Mudopmarius 06 0CHOBHBIX (opMax >KU3HHU Ha
ranete. http://faunaflora.ru/39/;

OTKpBITHIN KOJuIeK: Onoorus. http://www.college.ru/biology/;

O6mas 6uonorus http://dronisimo.chat.ru/homepagel/ob.htm;



4. KOHTPOJIb U OIIEHKA PE3YJIbBTATOB OCBOEHUA

KOHTpOJIb U OlleHKA Pe3yIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON AUCHUTUINHBI
PacKpbIBAIOTCS 4Yepe3 NUCIUILTUHAPHBIC pe3yJIbTaThl, HAlpaBJIeHHbIE Ha (popMUpOBaHUE
00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3zesiaM U TeMaM COACpKaHHs y4eOHOTO

Marepuana.

OBIIEOBPA3OBATEJIbHOMN JUCHUIJIAHBI

Oo0man
KOMIIETeHIUS

Paszgen/Tema

T oneHoYHBIX MepPONPUATHI

Pazgen 1. Kierka —
CTPYKTYPHO-
(pyHKUMOHAJIBLHAS eIMHUIA
JKHBOT0

KonrponbHas pabora
“MouneKyJIIpHbII YPOBEHb
OpraHu3aIy >KUBOTO”

OK -2

buonorus kak nayka. O6mias
XapaKTePUCTHKA JKU3HU

3anonaHeHre TaOJIHIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBaMU U HEJAOCTAaTKaMH.
3anonHenue Tabauipl «Bkiaa y4eHbIx
B pa3BUTHE OMOJIOTHUN»

3anonHeHne CPaBHUTEIHHOM TaOIUIIBI
CXOJICTBA U PA3JIMYMl )KUBOT'O U HE
JKUBOTO

OK-1
OK-2
OK-4

CrpykTypHO-(pyHKITHOHAIbHAS
OpraHu3aIys KJIETOK

OnenuBaemasi TUCKyCCHS TI0 BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHOM KapThl 1O
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha Ipo- U YKapUOTHYECKUX U 110
[IapcTBaM B MUHM IpyTIax
BrinonHenue u 3amuTa 1ad0paToOpHBIX
pabor:

«CTtpoeHue KIeTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIIOYEHUS (KpaxMmall, KApOTUHOMIBI,
XJIOPOILTACTHI, XPOMOILIIACTHI)»
[IpakTnueckoe 3ansartue. [IpencraBnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAIINCH,
IIOATOTOBJIEHHBIX 110 MIEPEYHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX
IpenojaBaTesieM

OK-1
OK-2

CTpyKTypHO-(YHKITMOHATHHBIC
(hakTOpBI HACIIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIE0BATEIbHOCTH HYKIIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B Clly4ae
H3MEHEHUS MOCIIeI0BATSIbHOCTH
nykieoruaoB JJHK

OK -2

OOMEH BelIECTB U
MIPEBPAIICHUE YHEPTUH B KIICTKE

@poHTaATBHBINA OITPOC
3anoyHeHne CPABHUTEIHHOU TAOIUIIBI




XapaKTepUCTUK TUTIOB OOMeHa
BEILIECTB

OK-2
OK -4

JKW3HEHHBIN UK KIIETKU.
Murto3. Meiio3

OO6cysxaeHne o BOpocam JeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pazpnen 2. Ctpoenue u
(GyHKuMM opranusma

Kontponbnas pabota “CtpoeHue u
GbyHKIMH opranu3Ma’

OK-2
OK -4

Crpoenue opranuzma

OnenuBaemas 1UCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTepUCTUKON
X QyHKIUHA

OK-2

@DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTATBHBIN OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTEePUCTHUKOM U puMepamu Hopm
Pa3MHOKCHHWA OpraHnu3MOB

OK-2
OK-4

OnTorenes paCTeHHﬁ, JKNBOTHBIX
X 49CJIOBCKaA

Pa3zpaboTka J1eHThI BpEMEHH C
XapaKTEPUCTUKOMN ITAIOB OHTOTEHE3a
OTJI€JIbHOM TPYNIION )KUBOTHBIX U
YeJIOBEKa M0 MUKPOTPYIIIam
Tect/onpoc

CocraBicHHE )KU3HCHHBIX [TUKJIOB
pacTeHul 1o otaenaM (MOXOBHIHbBIC,
XBOIICBUIHBIC, TATIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK-2
OK-4

3aKOHOMepHOCTI/I HaCJICaO0BaHUA

Pazpabotka rioccapus
@pOHTAIBHBIN ONPOC

TecT mo Bompocam JieKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IPHU3HAKOB ITPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOLIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIBaHUS

OK-1
OK-2

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB NIPU
CIICTIJICHHOM HaCJIe/IOBaHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKpELBaHUS

OK-1
OK-2
OK-4

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

Tecr.
Pemenue 3agau Ha onpeneneHne Tuna

MyTalllH [IpH 1epeaaye
HACJIEICTBEHHBIX MPU3HAKOB,




COCTABJICHUE N'€HOTUIIUYECKUX CXEM
CKpELIUBaHUs

Pa3znea 3. Teopusi 3BoJIOnUM

Kontposbnas padota “TeopeTudeckue
ACIEKTHI IBOJIIOIUH KM3HU Ha 3emuie”

OK -2 Hcropus 3BOFOLHMOHHOTO @pOoHTAIBHBIN OIIPOC

OK-4 yueHust. MUKPO3BOIFOLHS Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka 1€HTBI BpEMEHU pa3BUTHUS
9BOJIIOILIMOHHOTO YYEHHUS

OK-2 Maxkpo3Bonronus. OnenuBaemas IUCKyCCHS:

OK-4 Bo3HUKHOBEHUE U pa3BUTHE HCIIOJIb30BAaHUE APTYMEHTOB,

JKU3HU Ha 3eMiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH IS TOKA3aTEeIbCTBA
POJICTBA OPIaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK-2 [IpoucxoxaeHue yenoBeka — OpoHTaIBHBIN OIIPOC

OK-4 aHTPOTIOTEHE3 Pa3paboTka neHTB BpeMEeHH
IIPOUCXOXKICHUS YeIOBEKa

Pa3nen 4. DxoJorus

OK-1 Dkojorudeckue GpakTopsl U Tect 1o 3xonorudeckuM Gaxkropam 1

OK-2 CpEebl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK -7

OK-1 [Momynsmus, cooOriecTna, CocTraBreHue cxeM KpyroBopora

OK-2 9KOCHUCTEMBI BEILIECTB, UCIIOIbL3Ys MaTEPUaIbl JIEKIUU

OK -7 PeleHne npakTUKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUM 110 IEPEHOCY
BEILIECTBA M SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIENeH 1
nUpamMul 6MOMacChl U SHEPTUU

OK-1 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK-2 9KOJIOTMYECKask CUCTEMA Tect

OK -7

OK-1 BiistHue aHTpONOTreHHbIX Tect

OK-2 ¢dakTopoB Ha Ouochepy [Ipaktuyeckas padora “OTx0/b!I

OK-4 IPOM3BOICTBA”

OK -7

OK-2 Bnusaue conuaapHO- OueHnBaemasi IUCKyCCHS

OK-4 3KOJOTHYECCKHX (I)aKTOpOB Ha Brinosnnenue na6opaTopH0171 pa6OTBI Ha

OK -7 BBIOOP:

3J0POBBEC YCIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BnusiHue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”




Pasznen 5. buosorust B ;Ku3HH

3ammra Keiica: mpeacTaBiIcHHIe
PE3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIJIEHUE C NIPE3EHTALUEH)

OK-1 buoTexHosioruu B )KU3HU BrinosnineHue keiica Ha aHaINU3

OK-2 KaKII0r0 nHGOpPMAIMY O HAYYHBIX JOCTHKEHHIX

OK-4 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOW WHKEHEPUH, TTHIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
MpeACTaBICHUE PE3yJIbTaTOB PEIICHUS
KeiicoB

OK-1 [TpombinieHHas OMoTexHONMOTUs | BhImoHeHNe Kelica Ha aHau3

OK-2 uH(bOpMaIuu O Pa3BUTUI

OK-4 MPOMBIITUICHHONW OMOTEXHOJIOTHH (110
rpyIIam), IPeICTaBICHUE PE3yIbTaTOB
pELIEHHS KEMCOB

OK-1 CoumanbHO-3TUYECKHE aclleKThl | BhimosiHeHWE Keiica Ha aHau3

OK-2 OMOTEXHOJIOrHH uH(pOopMaIuu 00 ITUYECKUX aCTIeKTax

OK-4 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBiIeHue pe3yIbTaToB
pELIEHHS KEMCOB

OK-1 buorexHonoruu u Texundyeckue |BrplmonHeHue keiica Ha aHAIN3

OK-2 CUCTEMBbI uH(bOpMaIlUU O Pa3BUTHUS

OK-4 OMOTEXHOJOTHI ¢ MPUMEHEHHUEM

TEXHUYECKUX CUCTEM (MO TPYyIIaMm),
MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB




