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1. OBIIASL XAPAKTEPUCTHKA PABOYEM TPOTPAMMBI  YUYEBHOM
TACIATLITAHBI

1.1. O6aacTh NnpuMeHeHus1 padoyeii MporpaMmbl

OOmieobpa3oBarenbHas auciumuimHa «buomorusiy  sBisercss  00s3aTENbHOM  YacThIO
o0mreo0pa3oBaTeapHOrO IUKIa o0pa3oBarenbHoM mporpammbl B cooTBeTcTBUU ¢ @I'OC CIIO 1o
cnenuanbHocTh: 09.02.07 «MHDOpMAIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUEY.

1.2. He.]'l]: H IINIAHUPYEMBIC PE3YJbTAaThbl 0CBOCHUA TUCIHUIIINHBI

Copep:xanue mporpammbl 00111€00pa3oBaTeNbHON TUCHUILIMHBIL «I eorpadusy HampaBiIeHO
Ha JIOCTIDKEHUE ClieAyIolel ueau. GOpMUpPOBAaHUS y CTYJEHTOB MPEJICTaBICHUSI O CTPYKTYPHO-
(GyHKIIMOHAIBLHOW OpraHU3allK KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHATHUS PELICHUI B
OTHOIIEHUU 0OBEKTOB )KMBOW MIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHIX.

3aga4yu AUCHUILJIUHDBI:

e cdopMHUpOBaTh MOHUMAHHUE CTPOEHHs, MHOrooOpa3Huss U OCOOEHHOCTEH J>KUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3allH, 3aKOHOMEPHOCTEH MPOTEeKaHUsI OMOJIOIrMUECKUX MPOLIECCOB U
ABJICHUM B OKPYXKAIOIEW cpeae, LEJIOCTHOM HaydyHOM KapTUHBI MHpA, B3aHUMOCBSI3U M
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

® Da3BUTb YMEHHUs OINpPEAENATh XHUBbIE OOBEKTHI B NPHUPOJE; NPOBOIUTH HAOIIOJCHUS 32
9KOCHCTEMaMU JJIsl  BBIBJIEHUS €CTECTBEHHBIX U AQHTPOIOICHHBIX HM3MEHEHHUil,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOICHU;

e chopMHUpPOBATh HABBIKUM IMPOBEACHUS MPOCTEHIINX OHOJOIMYECKUX H3KCIEPUMEHTATbHBIX
UCCIIEIOBaHUH ¢ CcOOMIO/IeHNeM TMpaBuJl 0Oe30MacHOro oOpaiieHus ¢ OOBbeKTaMH U
000pyI0BaHUEM;

® Da3BUTh YMEHHUsS HCIOJIb30BaTh MH(OpPMAIMIO OMOJIOIMYECKOro XapakTepa M3 pa3iMyHbIX
HCTOYHUKOB;

e chopmHupoBaTh YMEHHUS IPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATEIbHOCTH IO OTHOILIEHHUIO
K OKpyKaromiel cpesne, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH M COONIOATh MEpPHI
npoHIaKTUKU 3a00JI€BaHull;

e chopmHupoBaTh NOHUMAHNE 3HAUUMOCTH JTOCTUKEHUI OMOIOrMUecKOl HayKH M TEXHOJIOTUI
B IIPAKTUYECKOH JESATEIBHOCTH 4YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH U arpoOMOTEXHOIOTHA.

B pamkax mporpaMmbl y4yeOHOM IUCHMIUIMHBI OOY4YalOIIMMHUCS OCBAaMBAIOTCS YMEHHUS M
3HaHUs, POPMHUPYIOTCS 00IIEe KOMIETEHINH.

OK 01. BreiOuparp cnocoObl pemieHuss 3afad  NpodecCHoHaTbHON  JeATEeNbHOCTH
MNPUMCHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM.

OK 02. lcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOWCKA, AaHAIW3a W HHTEPIpETalnu
uHpopManu U UHPOPMAIMOHHBIE TEXHOJOTHUU JUISl BBIIOJHEHHUS 3a/1ad NpoQeccHoHaJIbHON
JEeATEIbHOCTH.



OK 04. DddexTrBHO B3aUMOJICHCTBOBATh M pa0OTATh B KOJUICKTUBE M KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpelpl, pecypcocOepexeHn0, IPUMEHITh
3HaHUS 00 W3MEHEHUW KIMMaTa, HPUHIMIB OEpPeXIMBOTO MPOU3BOACTBA, AP(HEKTHBHO
JIECTBOBATh B YPE3BbIYANHBIX CUTYaLUsX.

1.2.1. IlnanupyemMblie pe3yJIibTATHI OCBOEHHS O00IIEOOPA30BATENbHON JUCHUILUIMHBI B
cootBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHUILIMHA UMeeT npu hopmupoBanuu u pazButuu OK.



Kox v nanmenoBanue
¢dopMupyeMbIX KOMIIETEHIN I

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

OK 01. Beibupats criocoOsl
pelieHus 3a1a4
npodeccuoHaNbHOM
JESATSIIbHOCTH MPUMEHHUTEITHHO
K Pa3IMIHBIM KOHTEKCTaM

Oo0mue JAucuunimHapHbie
B wactu TpyI0BOTO BOCIIUTAHUI: C(OPMHPOBAHHOCTh 3HAHUW O MECTe U POJH
- TOTOBHOCTh K TpPYIy, OCO3HAaHUE IICHHOCTH MAacTEpCTBa, | OMOJIOTMM B  CHUCTEME  HAYYHOTO  3HaHWUS;
TPYIOIIO0HE; (YHKIIMOHATBHOW  TPAMOTHOCTH  YEJIOBEKa IS
- HMHTEpeC K pa3auyHbIM cdepaMm NpodecCHOHATBLHON | PEeUICHHUs )KU3HEHHBIX MPOOIIEM;
JEATEIIbHOCTH, c(OpPMHPOBAHHOCTH YMEHHUS pacKkpbIBaTh
OBJIaI[eHI/Ie YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I COACPIKAaHUEC OCHOBOIIOJArarOmux OHMOJIOTMYECKUX

MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

- CaMOCTOATEIbHO (QOPMYJIHPOBATh U aAKTyaJU3HPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBIIMBATh CYIIECTBEHHBIA NPHU3HAK WM OCHOBAHUE
JUTSL CpaBHEHUS, KilacCu(UKAIUU U 0000IIECHHMS;

- ONpeAeNsaTh IENH NEATeNbHOCTH, 3a1ad MapaMeTpbl U
KaTeroOpuH U3 JOCTHKEHUS,

- BBIIBJISITh 3aKOHOMEPHOCTH W  TPOTHUBOpPEYMs] B
paccMaTpUBaEMbIX SIBJICHUSX;
KOPPEKTUBBI B

-BHOCHUTDb ACATCIIBHOCTD, OLICHUBATDH

COOTBETCTBUE pE3YyIbTaTOB IENSIM, OIICHHBATh PHUCKU
MOCIIEACTBHIA e TEIbHOCTH;

- pa3BUBaTh KpEATUBHOE MBINUICHUE TIPH PEHICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJETh HaBbIKaMH Y4e€OHO-HCCIIEIOBATEILCKOM U
MPOEKTHON  AESATENbHOCTH,  HABBIKAMU  pa3pelieHus
npobiewm;

TEPMHHOB M IOHATHI: )KM3Hb, KJICTKA, TKAHb, OPIaH,
OpraHu3M, BHJI, MOMYJISIHS, YKOCUCTEMa, OUOIIEHO3,
(oOMeH  BemecTB M
rOMeO0CTa3

ouocdepa; MeTabOIHU3M
HpeBpaleHue SHEPTHH),
(camoperyinsuus), OuocuHTe3 Oelka, CTPYKTypHas
OpraHu3amysi  >KHUBBIX

CHUCTEM, JUCKPETHOCTD,

caMOperyJsiius, CaMOBOCITPOU3BE/ICHNE
(penpoaykiusi), HACIEICTBEHHOCTh, W3MEHYHBOCTb,

9HEPro3aBUCUMOCTb, POCT M pa3BUTUE, YpPOBHEBAs

OpraHu3alus;
c(hOpMUPOBAHHOCTh YMEHHUS pacKpbIBaTh
COJIep’)KaHHWE OCHOBOMOJNATAIOIINX  OHOJOTHYECKUX
TEOpUH W TUNOTE3: KIETOYHOW, XPOMOCOMHOM,
MYTallMOHHOM,  3BOJIOLMOHHON,  MPOUCXOKICHUS
JKU3HU | YeJIOBEKa,

c(hOpMUPOBAHHOCTH YMEHUS packpbIBaTh
OCHOBOIIOJAraronye OHOJIOTHYECKHE 3aKOHBI U

3akonomepnoctd (I'. Mennpens, T.Moprana, H.U.
BaBunoBa, J. I'ekkens, ®. Mriomnepa, K. bapa),




OK.02. Mcnoap30BaTh
COBpEMEHHBIE CPEICTBA
MIOMCKa, aHaIu3a U
UHTEpIIpEeTauy, HHPOPMAITIH,
1 MTHPOPMAIMOHHBIC
TEXHOJIOTMH JIJISI BBIITOJIHEHUS
3aJ1a4 MpodecCHOHATBHON
JIEATENILHOCTH

OK 04. O¢ddexruBHO
B3aMMO/ICVCTBOBATH U
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

OK 07. CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpelbl, pecypcocOepexeHHIo,
IPUMEHSTh 3HaHUs 00
U3MEHEHUHU KIIMMarTa,
HPUHIUITBI OE€PEXINBOTO
POM3BOJICTBA, 3PPEKTUBHO
JIEWCTBOBATh B YPE3BbIYANHBIX
CUTYaIUAX

- BBISABIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u

aKTyaJlu3upoBaTh  3ajauy,

pCelICHUs, HAXOAWUTb apTYMCHTBI IJId JOKA3aTCIIbCTBA CBOUX

BbIABUT'ATb FI/IHOTe3y cec
YTBEPKJICHMM, 3aaBaTh IapAMETPhI U KPUTEPUU PELICHUS;
- aHAIM3UPOBATh IOJYYCHHBIC B XOJIe PCHICHHS 3aJa4yu
pe3yJIbTaThl, KPUTHYECCKH OICHUBATh HMX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yYMEThb TIEPEHOCUTh 3HAHUS B IIO3HABATEILHYIO U
HpaKTI/I'-ICCKyIO O6J13.CTI/I KUBHECACATCIIBHOCTH,

- YMETb MHTETPUPOBATH 3HAHUSA U3 PaA3HBIX IPEAMETHBIX
o0OJacTei;

- BBIJIBUI'aTb HOBBIC HJICHU, HpeI[HaFaTI) OpI/IFI/IHaJII)HI)IC
MOJIXOJIbI U PELICHUS;

-CIIOCOOHOCTh HMX HCIIOJAL30BAaHHUS B II03HABATEILHON U
COLMAIbHOM MPAKTUKE

- TOTOBHOCTh K aKTHMBHOM JIEITENHHOCTH TEXHOJIOTHYECKOM
CII0COOHOCTD

u COILIMAIbHOM HaIpaBJICHHOCTH,

I/IHI/IIII/II/IpOBaTB, HJ'IaHI/IpOBaTI) %1 CaMOCTOATCIIBHO
BBIIIOJIHATH TaKyIO ACATCIIbHOCTD,
B oOiactu

AYXOBHO-HPABCTBCHHOT'O BOCIIMTaHUA:

- c(hopMUPOBAHHOCTH HPaBCTBEHHOTO CO3HaHUA,
OTHYCCKOT'O ITIOBCACHU A,

- CHOCO6HOCTB OIICHUBATL CUTyallUl0 W TNPHUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH Ha MOpPAJIbHO-
HPAaBCTBCHHBIC HOPMbBI U ICHHOCTH;

- OCO3HAHHUEC JIMYHOTO BKJIaJla B IMOCTPOCHUC YCTOﬁqHBOFO
Oynyuiero;

- OTBETCTBEHHOE OTHOIICHHS K CBOUM DPOIUTEISIM U (HJIN)

ApyruM 4YJjieHaM CCEMbH, CO3JaHUI0O CEMbH Ha OCHOBC

T'paHUllbl UX HOPUMCHHUMOCTH K JXHWBBIM CHUCTECMAM;

NpuOOpEeTeHUEe  OMbITa NPUMEHEHUS  OCHOBHBIX

METOJIOB HAy4YHOrO TIIO3HAHMS, HCHOJIb3YEMBIX B
OMoJIOruK: HAOIIOACHHUS M OIMHCAHUS KHUBBIX CHCTEM,

IIpoIeccoB 1 HBJ'IeHHfI; opraHu3allid U IIPOBCACHUA

OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIJIBIKCHUS
TUIOTE3, BBISIBIICHUS 3aBUCHMOCTH MEXTY
UCCIe1yeMbIMU BEIMYHMHAMH, 00BSICHEHHS
MOJIYYCHHBIX  PE3YJIbTATOB U (POPMYJIMPOBAHUS
BBIBOJIOB

c HCIIOJIE30BaHUEM
HAYYHBIX MMOHSITHUH, TEOpUi Hu 3aKOHOB;
c(hOpMHUPOBAHHOCTH yYMEHUS BBIICIIATH
CYILIECTBEHHbIE MIPU3HAKHU
BUPYCOB, KJIETOK MIPOKAPUOT
JYKApHUOT;

OJTHOKJICTOYHBIX W MHOTOKJIETOUHBIX OPTraHHU3MOB,
BUJIOB, OMOT€OIIEHO30B M DKOCHCTEM; OCOOEHHOCTHU
MPOIIECCOB OOMEHA BEIIECTB U MIPEBPAICHHS SHEPTUN
B KIIETKE,

(1)0TOCI/IHT€3a, IJIaCTHYCCKOT'O u

OHCPICTUYCCKOT'O 06M€Ha, XEMOCHHTE3a MHUTO34,

MCI>'1038., OIJIOAOTBOPCHUSA, PA3SBUTUA U PA3SMHOXKXCHUA

WH/IMBUYyIbHOTO pa3BUTHS opraHusma
(oHTOTECHE3A), 00pBOBI 3a CYIIIECTBOBaHHE,
€CTECTBECHHOT'O otOopa, BUI000pa30BaHUs,

MIPUCTTIOCOOJIEHHOCTH OPTaHU3MOB K Cpefie 0OuTaHus,
BJIIMAHHUA KOMIIOHCHTOB J3KOCHCTEM, AHTPOIIOTCHHBIX
CBOCH MECTHOCTH,

BEIIIECTB

U3MEHEHUN B DKOCHCTEMAX

KpyroBOpoTa




OCO3HAHHOTO NPHUHATHUS LIEHHOCTEW CEMEWHOW IKHU3HU B
COOTBETCTBUU C TpaauLMsIMU HapoaoB Poccun

OsgnaacHue YHUBEPCAIbHBIMU pEryJIsITUBHBIMHU
JEUCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSITEJIbHO  OCYILIECTBJISITh  ITO3HABATEJIbHYIO
NEATeIbHOCTh,  BBIABIATH  NPOOJEMBbI, CTaBUTh W

(dbopMynHpoBaTh COOCTBEHHBIE 3aJlaud B 0Opa30BaTEIbHOM
NCSITebHOCTH U )KU3HEHHBIX CUTYAIUSX;

- IaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

Crioco0cTBOBaTh (POPMHUPOBAHUIO ¥ TIPOSIBIICHUIO IIUPOKON
SPYIUIUH B
TIOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBCHD;
0) CaMOKOHTPOJIb:

Hcnonp3oBath npuemMbl pedICKCHH TS OIICHKH CUTYAIlHH,
BbIOOpA BEPHOTO PEIICHUS;

pa3HBIX 00JacTSIX 3HAHWH, MOCTOSHHO

- yMeTh OIIGHHWBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh
PENICHHS 10 X CHIDKCHUIO,
B)  OMOILMOHAJIBHBIN

WHTEIJIEKT,  MPEAnoJararimil

c(hOopMUPOBAHHOCTD: BHYTPEHHEM MOTHBAIWH,

BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKCHHIO LIEIH U YCIEXY,

ONITUMU3MY, WHUIUATUBHOCTD, YMCHHC JIENICTBOBATh
HCXoasa n3 CBOMUX BOSMO)KHOCTCI‘/’I;
- OMIIaTHu, BKJIFOYAIOIIEH CIIOCOOHOCTH IIOHUMATb

SMOIHUOHAJIIBHOC COCTOAHUC APYIruX, YUYUTBIBATH €TI0 IIPpH

OCYHIGCTBJI@HI/II/I KOMMYHI/IKaHI/II/I, CHOCO6HOCTB K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;
BKJIIOYAIOIINX CHOCOOHOCTH

OTHONIEHHUS C JPYTUMH, 3a00THUThHCA,

- COIOHMAJIBHBIX HAaBBbIKOB,
BBICTpAanBaTh

MpeBpalieHne ouocdepe:
c(hOPMUPOBAHHOCTh YMEHHSI PEIIaTh OMOIOTUYECKUE

SHEPIrUH B

3a/1aud,  COCTaBJATb  T'CHOTUIIMYECKHUE  CXEMBI
CKpELIMBAaHUS JUIsl Pa3HbIX THUIIOB HACJIEIOBAaHUS
PU3HAKOB
nepeHoca BEUIECTB W PHEPTUuil B 3KocucTeMax (1ienu
MUTaHMSL, TUIIEBbIE CETH)

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ KPUTHYCCKH OLCHUBATDH

Y OpraHu3MoB, COCTaBJISITb CXCMBI

UH(POPMAIIHIO 01 OJI0rMYECKOro coJiepKaHus,
BKJIIOYAIOLIYIO

IICEBAOHAYYHLIC 3HAHWA W3 PA3JIMYHBIX MCTOYHUKOB
(cpemctBa  MaccoBoil  mHpOpMaNWH,  HAYYHO-
HOMYJISIPHBIE MaTepHalbl);
UHTEPIPETUPOBATH THYECKHUE aCIeKThl
COBPEMEHHBIX UCCIIeI0BaHUH B
6uosorumy, MeJIUIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh riio0anbHbIe
JKOJIOTUYECKHE po0sIeMbI
COBPEMEHHOCTH, dbopMupoBaTh
110 OTHOUICHUIO K HHUM
COOCTBEHHYIO TTO3HIIHIO;

c(OPMHPOBAHHOCTh YMEHHH CO3/1aBaTh COOCTBEHHBIE
NUCHbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
OuoIOTNYeCcKOi

uH(pOpMAIMK U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUNHBIN arnapar 6MoJ0Tuu

npuodpeTeHne MIPUMEHEHUS
METOZIOB HAYYHOTO TIIO3HAHUS, WCIOJIb3yEMBIX B

OIIbITa OCHOBHBIX
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MPOSIBIISATH MHTEPEC U pa3pemiaTh KOHQIHKTHI

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEJILHOCTH U
CaMOOTIPE/ICIICHUIO;

- OBJAJICHUE HaBBIKAMU  y4yeOHO-HMCCIIEOBATEIHCKON
MIPOCKTHOM M COIMATILHOM IS TEIbHOCTH;

OBnageHue YHUBEPCATbHBIMHU
NEUCTBUSIMU:

0) coOBMECTHAs IEITEIIbHOCTD:

KOMMYHHKAaTHBHBIMU

- IOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
UHAUBUAYaJIbHON paboThI;
COBMECTHOM

- IMpUHHUMATh JagsAIe71

OpraHM30BBIBATH W KOOPAMHUPOBATh JECUCTBUSA IO €€

JIeSITCIIbHOCTH,

JOCTMDKEHUIO: COCTABJIATh IUIAH JIEHCTBUH, pacnpenessTh
poiIM € y4yeTOM MHEHHUH 00CyX/1aTh
pe3yibTaThl COBMECTHOM paboTHI;

-KOOPAMHUPOBAaTh M BBIUIOHATH paboTy B  YCIOBHAX

BUPTYAJIBHOT'O n KOM6I/IHI/IpOBaHHOFO

Y4aCTHUKOB,

peanbHOro,
B3aUMOJCHCTBUS;
-OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEIAECHUE B

pa3IMYHBIX  CUTYyalUsIX, MPOSBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM

OsnageHue YHUBEPCAIbHBIMU peryJIsITUBHBIMU
JCUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JTIOACH:

-IIPUHUMATh MOTUBBI U ApPTyMEHTHI JIPYTUX JIOACH MpH
aHaJIN3e PE3yJIbTATOB JICATEIIBHOCTH;

-IPU3HABATh CBOE IMPaBO M TIPABO JPYIHX JIIOJEH Ha
OIIINOKH;

-pa3BUBaTh CIOCOOHOCTh TIOHUMAThb MHP C TIO3HIUHU

OMoJIOrun: HAOIOACHHUS U OIHCAHUS KHUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUI; OpPraHU3alu U IPOBEIACHUS
OUOJIOTUYECKOT O

SKCIICPpUMCHTA, BBIABHUKCHU S

THUIIOTE3, BBISIBJICHUA 3aBUCHUMOCTH MCKIAY

HCCICAYEMBIMU 00BACHEHHUS
IMOJIYYCHHBIX
BBIBOJIOB C

HOHHTHﬁ, TeOpI/Iﬁ K 3aKOHOB

BEJTMYMHAMU,
pe3ynbTaToB U (HOPMYIUPOBAHUS
HCIIOJIb30BaHUEM HAyYHBIX

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSATH MTOJTyYCHHBIC
3HAHUS JUISI OOBSICHEHUSI OMOJIOTHYECKUX IMPOIECCOB
JUIS
IPUHATUS NPAKTHYECKUX PELICHUN B IIOBCEIHEBHOU

u SIBIICHHH,

KHU3HU C LIEeTbI0 obOecriedueHrs 0e30MacHOCTH CBOETo
3I0pOBbSI U 3JIOPOBbS  OKPYXKAIOMIMX  JIFOJICH,
coONIIOJIeHUsT  370poBOro  obpasa KHM3HHM, HOPM
rPaMOTHOI'O MOBEJICHUS B
OKpY’Kalollled  MPUPOJHOM  cpene;  MOHHUMAaHHE
HE00X0IMMOCTH WCIIOJIb30BaHUS JOCTH>KEHUM
COBPEMEHHOW OWOJOTUU UM OWUOTEXHOJOTHUU IS

palroOHaJIbHOI'0 IPHUPOAOITIOJIb30BaAHUA
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JIPYroro 4ejioBeKa
B o6macT 3cTeTH4ecKOro BOCITUTAHMUS:

-3CTETUYECKOr0 OTHOIICHHUSI K MHPY, BKJIIOYasi ICTETUKY
ObITa, HAYYHOTO M TEXHMYECKOTO TBOPUYECTBA, CIOPTA,
TpyZJa U OOILIECTBEHHBIX OTHOILICHUII;

-CII0COOHOCTh BOCIIPUHHMMATh Pa3IMYHbIE BUJIbI HUCKYCCTBA,
TpaAUIMM WU TBOPYECTBO CBOEr0 M JPYTrUX HAapOJIOB,
OILYIIaTh SMOLIMOHAJILHOE BO3JEHCTBUE UCKYCCTBA;
-yOCXKJICHHOCTh B 3HAYUMOCTH JUIS JIMYHOCTH M OOIIECTBa
OTEUYECTBEHHOTO ¥ MHPOBOT'O M HAPOJIHOT'O TBOPYECTBA,
-TOTOBHOCTh K CaMOPBBIPAKOEHUIO B Pa3HBIX BHJAX
MCKYCCTBa, CTPEMJICHHE MPOSBIATH KadecTBa TBOPUYECKOM
JUYHOCTHY;

Osnagenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

a) oO1IeHue:

-OCYIIECTBISITh KOMMYHHUKAIIMU BO BceX cepax KU3HH;
-pacrio3Hath HeBepOaJbHbIE CPEACTBA OOIIECHUSI, TOHUMATh
3HAYCHHE COIMAIBHBIX 3HAKOB, PACMO3HATH MPEANOCHUIKH
KOH()JIMKTHBIX CUTYallM M CMSITYaTh KOH(IIUKTHI,

- pa3BEepHYTO U JIOTMYHO HW3JIaraTh CBOIO TOYKY 3PEHHS C
HCIIOJIb30BAHUEM SI3bIKOBBIX CPEACTB

B o6macT 5K0I0rH4eCcKOro BOCIUTAHHS:

- c(OPMUPOBAHHOCTh ~ DJKOJIOTHYECKOH  KYIBTYPHI,
MOHUMAaHUE BIIUSIHUSA COLIMAJIbHO-3KOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOJHON U COUMAIBHOM CPEIbl,
OCO3HaHWE TJOOATBHOTO  XapakTepa  AKOJOTHYECKHUX
npo0Jem;

- IUIAHUPOBAHME W  OCYIIECTBJICHUE  JEUCTBUM B

10




OKpYKaroIleH Cpesie Ha OCHOBE 3HAHMS LIEJIEH YyCTOMYHBOTO
Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HENPHUHATUE JACHUCTBUHM, MNPHUHOCIUIUX BpPEN
OKpYXKaroIlEeH Cpese;

- yMEHue IIPOTHO3UPOBATh HeOJIaronpusITHbIE
3KOJIOTUYECKHE MIOCJIEJICTBHS peANPUHUMAEMBbIX
JIEUCTBUI, IPEIOTBPAIIATh HX;

-paclIupeHue  OMbITa  JIEATEIbHOCTU  HKOJIOTHYECKOM
HaIpPaBJIECHHOCTH;

-OBJIQJICHUE HaBBbIKaMH y4eOHO-HCCIIeI0BATEIECKOM
IIPOEKTHOM ¥ COLMAJILHOMN NEATEIBHOCTH
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2. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI

2.1. O0beM y4eOHOoii TUCHUIIHHBI U BUIbI YUeOHOH padoThl

Tabnuya 1

Buj yueOHoi1 padoThI

O0BbeM yacoB

MaxkcuMajibHasi y4eOHAs HArpy3Ka (Bcero) 44
O0s3aTrenbHasi ayMTOPHasi yueOHasi HATPYy3Ka (Bcero) 44
B TOM 4HCIIE:
JEKUUU 22
MPAKTUYECKUE 3aHATUS 22

Kouncyabranuun

IIpomesicymounas ammecmayus 6 popme ougpepenyuposannozo 3awema
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Matepuaa (OCHOBHOE U

HauMeHoBaHUe pa3iejioB H TeM . dopmupyemMbIe
npogeccuoHAILHO-OPHEHTHPOBAHHOE), JIA00PaATOPHbIE U O0bEM yacoB
. KOMIIETEHI[UH
NpaKTHYeCKUe 3aHATHSI, MTPUKJIATHOH MOTYJIb (IPU HAJIMYHH)
Tabnuya 2
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1 | 2 3 4
Pa3nen 1. KieTka - cTpyKTYpHO-(PYHKIMOHAIBLHAS €IUHULA KUBOT0O 9
nr‘nnnunp COTTANWATIAAS 1
JIaGopaTopHbIe 3aHATHS: 1
1
[IpuoGperenue onpiTa MPUMEHEHUS TEXHUKH MUKPOKOTMPOBAHUS
Tema 1.1. Brosorus kak Hayka. npu BBITIOJTHEHUH 1ab0paTOPHBIX pabort:
OK 02
OO0imast XapaKTepUCTHKA KH3HU Jlaboparopuas
1. JlaGoparopnas pabora «CTpoeHHE KIETKH (pacTeHwus,
KUBOTHBIE, TpUOBI) W KJICTOYHBIE BKJIIOYEHHUS (Kpaxmad,
KapOTHHOUIBI, XJIOPOTUIACTHI, XPOMOTLIACTHI )
OcHOBHOE coJepKaHue 3
Teopetnueckoe o0yueHue: 1
Knerounas teopuss (T. IlIBamn, M. Ilneiinen, P. Bupxos).
Tema 1.2. Cr - o "
CTpyxTypHO OCHOBHBIE TIOJIO)KEHHUS COBPEMEHHOU KJICTOYHOW Teopuu. THITBI OK 01
KIIMOHAJI . .
(byHKIHOHANbHAA OpraHH3aIKs KIIETOYHOM OpTaHU3aIIH: MIPOKAPUOTUICCKUH " OK 02
KJIETOK o OK 04
9YKapHUOTHYECKUH. OnmHOKJIETOUHBIC MHOTOKJICTOYHBIC

opranusmsel. CTpoeHue mnpokapuoTudyeckond kieTku. CTpoeHue
9YKapHOTHUECKOH KiieTKu. HekneTounsle popMbl )Ku3HU (BUPYCHI,
6akteprodarn)
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[TonroToBka MHUKpOIpEnapaTroB, HAOIIOAEHHE C IOMOILIBIO
MHKDPOCKOIIA,  BBIABICHHE pa3jIMUAid  MEXKIYy HM3Yy4aeMbIMU
00beKTaMu, OPMYIMPOBAHUE BHIBOJIOB

HpaKTI/I‘leCKHC 3aHATHUS:

Bupycusie u GaktepuanbHble 3a0oneBanus. OOIIMe MPUHIMITBI
UCTIOJIb30BAHUS JIEKapCTBEHHBIX BEILIECTB.
OcobenHoctn mpuMeHeHUs aHTHOMOTHKOB. I[IpencraBnenue
YCTHBIX COOOIIEHUI C Tpe3eHTauueil, MOATOTOBICHHBIX II0
MIEPEYHIO NCTOYHUKOB, PEKOMEH/IOBAHHBIX IPETIOAaBATEIIEM

Tema 1.3 CrpykTypHO-

OcHOBHOE coJiepKaHue

TeopeTquCKoe O6y‘IeHI/IeZ

Xpomocomuas Teopust T. Moprana. CTpoeHHE XPOMOCOM.
XPOMOCOMHBI Habop KIIETOK, TOMOJIOTHYHBIE u
HErOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOWAHBIA H JUIUIOMIHBIN

Habop. Hyxneunossie kuciotel: JIHK, PHK Haxoxnenue B OK 01
(ynkunoHANbHEIE aKTOPBI KJIETKE, UX CTPOEHUE M (QYHKIMH. MaTpuyHbIE MPOIECCH B OK 02
HACJICACTBCHHOCTH KJIEeTKe:  pelUlMKalMs,  OWOCHMHTe3  Oelka,  peraparus.
I'enmeTnueckuil KO M €ro CBOICTBA
[IpakTrueckue 3aHATHS:
Pemienne 3amau Ha  ompeAelieHHE  NOCIEN0BATEIbHOCTH
HYKJICOTH/IOB, aMUHOKHCIOT B HOPME M B CIIy4ae H3MEHEHUS
rocJseoBareabHOCTH Hykineotu 0B JTHK
OcHOBHOE coaepkaHue
Teopernueckoe o0yueHue:
Tema 1.4 OOMeH BelecTB U Ilousitne MeTa®OMM3M. ACCHUMWIISILIUSA U OUCCUMHIIALHAS - JIBE OK 02
MpEeBpaIeHHE YHEPTUH B KIIETKE CTOpOHBI MeTabonu3Ma. Turbl 0OMEeHa BEIMIECTB: aBTOTPO(HBIN U
rerepoTpodHbIid, a’poOHBII u aHadpoOHBIA. [lmacTuyeckuit
obmeH. PoTocuHTE3. XEMOCHHTE3
Tewma 1.5 XXusznennsnii nukn kinetku. | OCHOBHOE coJiep KaHue OK 02
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Muro3. Metios Teopernueckoe o0yueHue: 1 OK 04
Kinerounsnii nuki, ero mnepuoabl. MWTO3, €ro craauu W
IIPOUCXOJSIINE Tpoliecchl. buonornueckoe 3Ha4eHHE MUTO3A.
Meito3 u ero craguu. IloBepeHue XpomMocoM B Meio3e€.
Kpoccunrosep. buonorndeckuii cMbICi Meiio3a
KonTponbnas pabota MounekynsipHbIi ypOBEHb OpraHU3aIIH KUBOTO 1
Pa3nea 2. Ctpoenue u GyHKIMHM OPraHu3Ma 10
OcHOBHOE coJiepKaHue 1
Teoperuueckoe o0yueHue: 1 OK 02
Tema 2.1. Crpoenue opranusma MHOrok1eToYHble OpraHu3Mbl. B3auMoCBsI3b OpraHOB U CHCTEMBbI OK 04
OpPraHOB B MHOT'OKJIETOYHOM OpraHu3Me IOMEOCTa3 OpraHu3ma U
€ro MoJiepKaHue B MPOLIECCe )KU3HEACATEIbHOCTH
OcHoBHOE cojiepKaHue 1
Teopernueckoe oOyueHue: 1
Tema 2.2. ®opMbl pa3MHOKEHUS @opMBI  pa3MHOKEHHUsI OpraHu3MoB. becnosoe u  1onoBoe OK 02
OpPTraHU3MOB pa3MHOXeHue. Bupl 6ecrionoro pasMHOXKeHHUS.
IlonoBoe  pasmHOXkeHHe.  ['ameToreHes y  KMBOTHBIX.
Cnepmarorenes u oorenes. CTpoeHHe MOJIOBBIX KJIETOK.
OnogoTBOpEHNE
OcHoOBHOE coziepkaHue 1
Teopernueckoe oOyueHue: 1
WuauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpPHOTEHE3 M €ro
Tema 2.3. OHTOr€HE3 pacTeHU, CTaJIuN. [TocTaMOprOHATBHBIT MIEPHUO/I. Craguu OK 02
YKUBOTHBIX U YEJIOBEKa MOCTAMOPUOHAIBHOTO Pa3BUTHUA Yy JKUBOTHBIX M 4YEJOBEKa. OK 04
[IpsmMoe wm HempsiMoe pa3BUTHE. bBHOJIOrMYECKOE CTapeHHE H
cMmepTh. OHTOreHe3 pacTeHUl
Tewma 2.4. 3aKOHOMEPHOCTH OcHoOBHOE coJiep>kaHne 2 OK 02
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HaCJIEIOBaHUs Teopernueckoe oOyueHue: OK 04
OCHOBHBIE TIOHATUS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHUs
rameT. 3akoHbl . Menaens (MOHOTMOPUAHOE M TOJIUTHOPHIHOE
CKpeniuBanue). BzaumoaeiicTBue reHoB
[IpakTHyeckue 3aHATHSL:
Pemenune 3agau Ha omnpezaeneHHe BEpPOATHOCTH BO3HUKHOBEHMS
HACJICJICTBEHHBIX MPU3HAKOB P MOHO-, IH-, MOJUTUOPUIHOM H
AQHAJIM3UPYIOIIEM CKpELIMBAaHUM, COCTABJIEHUE TE€HOTHIIMYECKUX
CXEM CKpeIIMBaHUs
OcHoBHOE coaepkaHue
Teopernueckoe oOyueHue:
3akonbl T. Moprana. CuemieHHOE HacJelIOBaHUE T'EHOB,
HapyueHue cuemieHus. HacnenoBanue npusHakoB
Tema 2.5. CuerieHHOE HacjIeI0BaHUEe by P ’ OK 01
CLIETVIEHHBIX C I10JIOM
IIPU3HAKOB OK 02
[IpakTrueckue 3aHATHS:
Pemenue 3agau Ha ompeselieHUe BEPOSATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB IpPU CLEMJICHHOM HAaCJEelI0BaHuH,
COCTaBJICHHE F€HOTUITNYECKUX CXEM CKpEIIBaHUS
OcHoBHOE coaepkaHue
Teopernueckoe oOyueHue:
N3MeHunBOCTD IIPU3HAKOB. Buner U3MEHUYUBOCTH:
HACJIEICTBEHHAs] M HEHAclleJICTBEHHAas. 3aKOH T'OMOJIOTMYECKUX
psgoB B HacieactBeHHOM wu3meHuunBoctH (H.M. Basuios). OK 01
Tema 2.6. 3axkoHOMEPHOCTH .
MyrtanmonHas Teopys U3MEHYMBOCTH. BUpl MyTalnii 1 MPpUYUHBI OK 02
M3MEHYUBOCTH
UX BO3HMKHOBeHHMs. Kapuorun 4denoBeka. HacnencrBeHHbie OK 04

3a0oneBaHus 4YeloBeKa. ['€HHbIE M XPOMOCOMHBIE OO0JIE3HU
yesoBeKa. bone3Hu ¢ HacaeACTBEHHOM

MPEAPACTIONOKEHHOCThI0. 3HAYEHUE MEAUIMHCKOW T€HETHUKU B
MPENOTBPALICHUN W  JICUCHUH TEHETHUYECKHX 3a00JeBaHUI
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YCJI0BCKAa

[IpakTrueckue 3aHATHS:

Pemenne 3aa4 Ha OIpCACIICHUE TUIIa MYyTalluW IIpU IIEpEaadc
HACJICACTBCHHBIX IMPHU3HAKOB, COCTABJIICHUEC I'CHOTHUIIMYCCKHUX CXEM
CKpC€UIMBaHUA

KonrponsHas pabora

Crpoenne U pyHKIIUHM OpraHu3Ma

Pa3znen 3. Teopusi 3BoJIIOIIMHA

OcHoOBHOE COACPIKAaHUC

Teoperuueckoe o0yueHue:

Rk w| -

[lepBoie sBomonmonnble  koHuenuuu (K.b. Jlamapk, X.JI.
broddon). IBomonnonnas Teopus Y. Jlapeuna.
CuHTeTH4ecKasi TeOpUs IBOJIIOIHMH U €€ OCHOBHBIC MOJIOKEHUS.

Tema 3.1. McTopusi 3BOJIIOIIMOHHOTO ) OK 02
ydeHus. MUKpOIBOIOLMS MUKPOSBOIIOMLL, OK 04
MuxkposBomtorus. Ilomynsnusts kak >JIeMeHTapHas eIuHUIA
9BOJIIOLIMHU. ['eHeTHYeCKHE OCHOBBI BOJIIOLIUN.
OnemeHTapHble (axkTopsl 3BoMONMHU. EcTecTBeHHBI O0TOOp -
HaNpaBJIAOMUN (aKTOP IBOJIOLINH.
Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOLUN
OcHoBHOE coaepkaHue
Teopernueckoe oOyueHue:
MaxkposBomtorusi.  DopMbl M OCHOBHBIE  HAampaBJICHUS
Tema 3.2. MUKDOSBOIOHS, makposBomroruu  (A.H.  CesepuioB). Ilytu  moctuxeHHsS
BoSHHKHOBEHHE 1 pasBHTHE KH3HH 6uonoruyeckoro mporpecca. CoxpaHeHHe OHOpa3HOOOpa3us Ha OK 02
3emie. OK 04

Ha 3emiie

['unotessl ¥ TeOpUHM BO3HUKHOBEHUS *u3HU HA 3emie. [losBienue
TIEPBBIX KJIETOK M MX BOJFOITHUSA.

[IpokapuoTsl U sykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX
opranu3mMoB. Bo3HHMKHOBEHHE OCHOBHBIX IIaPCTB AYKapUOT
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OcHOBHOE cofepkaHue

Teopernueckoe o0yueHue: 1
AnTponosioruss - Hayka o uyesnoBeke. CucremaTHueckoe
Tema 3.3.ITpoucxox/I€HUE YEJIOBEKA | MMOJOKEHHE uejgoBeka. CXOJICTBO M OTJIMYMS 4YeJOBEKa C OK 02
— QHTPOIIOT€HE3 XKUBOTHbIMU. (OCHOBHBIE CTaJMHU AHTPONOrEHE3a. OBOJIOLUSA OK 04
COBPEMEHHOI'0 4YejoBeka. YenoBedyeckue packl U UX E€AUHCTBO.
Bpems u mytu  pacceneHuss  4elOBEeKa 10 IUIAHETE.
[TprcnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSM CPEIIbI
Pa3nea 4. dxonorus 14
OcHoBHOE cofiep:kaHue 1
Teopernueckoe o0yueHue: 1
Cpenpl 0o0OMTaHUS OpPraHU3MOB: BOJHAs, Ha3e€MHO-BO3]YILIHasd,
Tema 4.1, Dxonormieckue haxTophi i IIOYBEHHA, BHYTPUOPTIaHU3MEHHAsL. OK 01
OU3NKO-XUMUYECKHE 0COOEHHOCTH Cpell OOMTAaHUS OPTaHU3MOB. OK 02
CPEAbL ARSI [IpucniocoOneHust OpraHU3MOB K JKU3HM B pa3HbIX Cpefax. OK 07
[Tonstue 9KOJIOTMYECKOTO dakropa. Kunaccugukanus
9KOJIOTMUECKUX (akTOpOB. [TpaBuio MUHHMYMa
10. JInu6uxa. 3axon TonepantHoctu B. lllendopna
OcHoBHOE coaepkaHue 3
Teopernyeckoe oOydeHwHe: 1
DKoJorM4ecKas ~ XapakTepucTMKa  BHJA M TONYJISIUH.
DKoJjoryyeckas HUIIA BHAA. OKOJOTMYECKHE XapaKTePUCTHKU
nonymsiiui.  CooOmiectBa W IKOCHCTEMBI. bBHOIIEHO3 U ero OK 01
Tema 4.2. Ilonmynsamus, coodiiecTa, | CTpyKTypa. Casi3n MEXIY OK 02
9KOCHCTEMBI opraHuzMamu B  OuoneHo3e. CTPyKTypHble  KOMIIOHEHTHI OK 07
9KOCUCTEMBI: IIPOJYLIEHTHI, KOHCYMEHTHI, PEAYLEHTBHI.
KpyroBopor Bemects M TOTOK DJHEPrUM B JKOCUCTEME.
Tpoduueckue ypoBHu
[IpakTryeckue 3aHATHS: 2

Tpoduueckue nenu u cetn. OCHOBHBIE MMOKA3aTEIN 3KOCUCTEMBI.
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buomacca u mponyknus. OKOJIOTMUYECKHE NHMPaMUIbl YHCET,
Oouomaccel W 3Hepruu. lIpaBuio  mUpaMUABl  SHEPTHUH.
PemreHne npakTUKO-OPHMEHTUPOBAHHBIX DPACYETHBIX 3aJaHUU 110
IIEPEHOCY BEIECTBA M DHEPIUU B JKOCHUCTEMAX C COCTABIICHHE
TpoHrueckux 1enei u nupamu] OuomMaccol U SHEPTUU

OcHoOBHOE COACPIKAHUC

Teopernueckue odyueHue:

buocdepa - xxuBas obonouka 3emiu. Pa3BuTue npepcraBieHui o

ounocdepe B TpyIax B.1. Bepnaackoro.
Ob6mactn Ouocepsl W €€ KOMIIOHCHTHL. JKHWBOE BEIIECTBO OK 01
Tema 4.3. buocdepa-rnodanpHas
ounocdepsl u ero GbyHKIUY. OK 02
HKOJIOTMYECKasl CUCTEMA
3aKOHOMEPHOCTH  cyliecTBoBaHus Ouocdeprl. OcoOeHHOCTH OK 07
onocdepsl KaK JI00aTbHOM 9KOCHUCTEMBI.
Junamuueckoe paBHoBecue B 6uochepe. KpyroBopotsl BemecTB
U OHUOTCOXMMHUYECKHE ITUKIBI. [7100ambHbIE HIKOJOTUYECKUE
poOJIEMbI COBPEMEHHOCTH
OcHOBHOE coaiepKaHue
Teopernueckoe oOyueHue:
AHTpOTOTeHHBIE BO3ACHCTBUS Ha Ouocdepy. 3arpsa3HEHHs Kak
BH/T AQHTPOTIOTEHHOTO BO3CHCTBUSI. OK 01
Tema 4.4. BAnsiHue aHTPOMTOTEHHBIX AHTpoOIOreHHsle BO3JEHCTBUS Ha atMmocdepy. BozneiicTBus Ha OK 02
(hakTopoB Ha Grochepy ruapocdepy. BozneiicTBus Ha autochepy. OK 04
AHTpOIIOTEHHBbIE BO3JEHUCTBUS Ha OHOTHYECKHE COOOIECTBa. OK 07
YrnyOaeHHO W3ydaloTcs OTXOJMbI, CBSI3aHHBIC C OMpPEISICHHON
npodeccueit/cnennanbHOCTHIO
[IpakTHdeckue 3aHsITHS:
[TpakTrueckoe 3ausTUA «OTXOABI MPOU3BOJCTBAY
Tema 4.5 Biaugauue conmaibHO- OCHOBHOE coJIepKaHne OK 02
9KOJIOTUYECKUX (PAaKTOPOB Ha Teoperuueckoe o0yueHue: OK 04
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3J0POBLEC YCIOBCKA

3n0poBe U ero coctapistomue. MDakTopbl, MOJOKHUTEIBHO H
OTPHLIATENIFHO BIIMSIOUIME Ha OpraHu3M uenoBeka. lIpobiema
TEXHOTE€HHBIX BO3JEHCTBUI Ha 300POBbE YeJI0BEKa
(3MEKTPOMAarHUTHBIE TOJISl, OBITOBAsI XUMHUS, U30BITOYHBIC TITYMBI,
paauanus u T.0.). Ajanrtanus OpraHu3Ma 4eloBeka K (hakTopam

OKpYy>Karoleu
cpensl. [lpuHnunel  GopMHUpOBaHUS  310pPOBbECOEpPEraromiero
MTOBE/ICHHUS. duznyeckas aKTUBHOCTD u 3JI0pOBbE.

brnoxnMmueckue acrekThl paluOHaJIbHOI'O NUTAaHUA

OK 07

HpO(l)eCCI/IOHaJII)HO-OpI/IeHTHpOBaHHOC CoIEpiKaHuEe (conepmarme NMPUKRJIATHOTO MO)Iy.JIﬂ)

Pasnea 5. buoJiorus B ;KU3HU

Tema 5.1. BUOTEXHOJIOTHH B KU3HU
KaXII0TO

OcHOBHOE coJiepKaHue

Teopemqecxoe COACPIKAaHHUEC!

buorexnonoruss kak Hayka # Tpou3BOJACTBO. (OCHOBHBIE
HarpaBJIEHUs COBPEMEHHOM OMOTEXHOJIOTUH. MeTtobl
OMOTEXHOJIOTHH. OOBeKThI OMOTEXHOIOTHH. OTHKa
OMOTEXHOJOTMYECKMX M TEHETHYECKHUX  DKCIIEPHUMEHTOB.
[IpaBuna moucka u aHanu3a OMOIKOJIOTHUECKONW HMHGOPMAIMHN U3
Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
CpeacTBa MaccoBOi MHGopManuu, ceTb IHTepHET U Apyrue)

[IpakTrueckue 3aHATHS:

Keiicer Ha anHamu3 wHOOpPMAIMM O HAYYHBIX JIOCTHKEHUSX B
00JTaCTH TEHETHYECKUX TEXHOJIOTHH, KJIETOYHOW WH)XCHEPUH,
MUIIEBBIX OMOTEXHOJOTHN. 3ammra Keica: TpeICTaBJICHHE
pe3yIabTaTOB PELIEHUs KEICOB (BBICTYIUIEHHUE C MPE3EHTAIUEH )

HpaKTI/I‘-ICCKI/Ie 3aHATUA:

OTHYECKUE aCIeKThl pa3BUTHSI OMOTEXHOJIOTHH U MPUMEHEHHE MX
B KM3HM YellOBEKa, MOUCK U aHaJIN3 MH(POPMAILUN U3 pa3IUYHBIX
MCTOYHUKOB (HayyHast W y4eOHO-Hay4Has JMUTEparypa, CpeacTBa

OK 01
OK 02
OK 04
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MaccoBoOi nHpopmanuu, cetb IHTEpHET 1 apyrue)
Keiicel Ha aHanmu3 wHGOPMAITUN 00 STUYECKUX ACIIEKTaX Pa3BUTHUS
O6uoTexHoI0rHui (10 TpynIam)

3amura keiica: [lpencraBieHue pe3yiabTaTOB PELICHHUS KEMCOB
(BBICTYILJICHHE C TIPE3EHTAIUeH )

Tema 5.2.3.
brnorexHomorun
1 TEXHHUYECKHE

CHCTEMBI

OcHOBHOE COACPIKAHUC

HpaKTI/I‘leCKHC 3aHATHUSA.

Pa3BuTHe OMOTEXHONOTHI C MPUMEHEHHUEM TEXHMUYECKUX CHUCTEM
(bnonmxeHnepus, OnonHpopmaTuka, OMOHUKA) U UX NMPUMCHCHHE
B KM3HH YeJIOBEKa, MOUCK W aHaJIN3 MH(POPMAIUN U3 Pa3IMIHBIX
HCTOYHUKOB (Hay4Has U y4yeOHO-HayyHasl JIMTeparypa, CpeicTBa
MaccoBol nHpopManuu, cetb IHTEpHET U Apyrue)

Keticel Ha ananu3 wHpOpMAIMK O Pa3BUTHH OWOTEXHOJIOTHUH C
MPUMEHEHHEM TEXHUYECKUX CHCTEM (T10 TPpyIIam)

3ammra keiica: IlpeacraBieHne pe3yiabTaTOB peLICHHUs KeHCOB
(BBICTYIUIEHHUE C TIPE3eHTalMEN)

OK 01
OK 02
OK 04

IIpomexyTouHoe arTrecTauus B popme 11ppepeHHHPOBAHHOIO 3a4eTa

Bcero:

44
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3. YCJIOBHUS PEAJIM3ALIMU TPOTI'PAMMBI IUCHUIIJIMHBI

3.1. MaTepuajibHO-TeXHHYeCKOe oDecrevyeHne

OcBoeHue MmporpaMMbl y4eOHON AucUUIUIMHBI «buonorusy mpennosaraer Hajaudue B
npodeccuoHanbHOM  00pa3oBaTEeNIbHON  OpraHu3alud, peanu3yomeld  o00pa3oBaTeIbHYIO
nmporpamMmy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gaze
OCHOBHOTO 001iero o6pazoBaHusi, y4eOHOro KaOWHETa, B KOTOPOM HMMEETCS BO3MOKHOCTh
oOecrieynTh CBOOOAHBIN TOCTyN B ceTh VHTepHET BO BpeMs Y4eOHOIrO 3aHSATHS M B IEPUOJ
BHEY4YEOHOU AEATEIbHOCTH 00yJarOIIUXCS.

[Tomemenne kabuHeTa ymOBIETBOpSET TpeboBaHUsM CaHUTAPHO-IIHIACMUOIOTHUSCKUX
npasuwsl U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIIOBBIM O0OpPYIOBaHUEM,
YKa3aHHBIM B HACTOSIIIUX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATU3UPOBAHHON y4eOHON MeOenbio
U CpeACTBaMH OOY4EHHUsI, JOCTATOYHBIMU AJIs BHITIOJHEHHs] TPEOOBAHUIN K YPOBHIO MOATOTOBKHU
oOyJaromuxcs.

B kalOunere wumeercss MyJIbTUMEIUWHOE O0OpPYIOBaHHE, IOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTEILHOTO IMpoIiecca IMPOCMATPUBAIOT BU3YAJIbHYIO HWH(POPMALHUIO IO
OMOJIOTHH, CO3/IAI0T MPE3CHTAIINH, BUCOMATEPUAIIbl, UHBIC JIOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO U  MaTepHAIbHO-TEXHHYECKOTO 00ecreyeHus
pOTpaMMBbl Y9eOHOH TUCIMITIIMHBI « BUOJIOTHS BXOJAT:

® MHOFO(l)YHKHHOHaHLHLIﬁ KOMINJICKC ITPCIIOaBaTCIIA;

* HarAgHble MocoOUs (KOMILJIEKTHI Y4eOHBIX TaOJMIl, IMJIaKaToOB, MOPTPETOB BBINAOIIMXCS
YUYEHBIX, JWHAMHUYECKHE MOCOOUs, WUIIOCTPUPYIOIIHE OHOJOTHYECKUE MPOIECcChl, MOJAEIH,
MYJSKHA M MUKPOTIpenaparbl OMOJIOrHUECKUX 00BEKTOB U JIp.);

* uHGOPMAIIMOHHO-KOMMYHUKATHBHBIE CPE/ICTBA;

* DKPaHHO-3BYKOBBIE TOCOOUS;

* KOMILIEKT TE€XHHYECKOM AOKYMCHTAaIlMK, B TOM YHCJIC TIaClIOpTa Ha CPEACTBA 06yquI/151,
HHCTPYKIUU 110 UX HUCIIOJIb30BAHHUIO U TCXHUKC 6e3OHaCHOCTI/I;

* OubnMoTeYHbIN OHI.

B 6ubmuoteunsiit GoHa BXOAAT yueOHUKH, ydeOHO-MeToauueckne KoMIueKTol (YMK),
0o0ecreYnBarOIINe OCBOCHHE Y4YCOHOH IUCIHMIUTMHBI «BHONOTHS», PEKOMEHIOBAHHBIC HITH
JIOTYIIICHHBIC JUIS WMCIOJL30BaHUSA B TMPO(ECCHOHAIBHBIX 00pa30BaTEeNbHBIX OpPTaHHW3AIUIX,
peanu3yronmx o0pa3oBaTEeNbHYIO MPOTPaMMY CpPEIHEro OOIIero o0pa3oBaHUS B Mpeienax
ocsoernust OITOIT CITO na 6a3ze 0CHOBHOTO 00IIIEro 00pa3oBaHUsI.

bubnmoteunbrit  GoOHA JOMOJHEH SHIUKIONCIUSIMH, CIHPABOYHHUKAMH, CJIOBapSIMH,
HAYYHON M Hay4YHO-TIONMYJISIPHOM JUTEPATypOll M JPYroW JUTEPATypoOi MO pa3HbIM BOMPOCAM
OHOJIOTUH.
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B npouiecce ocBoeHus nporpaMMbl yueOHON JUCHMILTUHBI «BHOIOTHSY CTYIEHTH UMEIOT

BO3MOXHOCTb OOCTYIIAa K 3JICKTPOHHBIM yLIe6HI>IM MarcpurajiaM I10 6I/IOJIOI‘I/II/I, UMCIOIIIUMCA B

CBOOOIHOM J0CTYyIIe B cucTeMe HTepHET (3JIEKTPOHHBIM KHUTAM, IPAKTHKYMaM, TECTaM U JIp.).

B o0pa3zoBarensHOM Iporecce MpeayCMOTPEHO HCIIOIb30BaHHE aKTUBHBIX U MHTEPAKTUBHBIX
(dbopM mpoBeACHUS 3aHATHIA:

1) WHIUBHIYaJIbHBIC IPOCKTHI;

2) MyJbTUMEAnA-TIpe3eHTanus (Tema «BOIIONHS YeJIoBeKa»: PaHHUE dTarbl pa3BUTHS
XKU3HU Ha 3emuie. [IpuunHbl 1 BO3MOXKHAsl HCTOPUS BBIXOZA HA CYILy pacTeHU U
AKHUBOTHBIX. COBpEMEHHBIH 3Tan pa3BUTHs YenoBeyecTBa. YenoBeueckue pachl.
OrnacHOCTh pacu3Ma);

3) cemuHap-auanor (tema «OCHOBHBIC HAIIPABJICHUS YBOJIOIIMOHHOTO IIPOrPECcCa:
HcTopus pa3BuTHs 3BOIIOLNUOHHBIX uaei. 3uauenue pador K. JIunnes, XK.b. Jlamapka B
Pa3BUTHUHU HBOJIFOLIMOHHBIX UJIEH B OMOJIOTUH).

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust

Jlnist peanu3anyy mporpaMmbl OMOIHOTEYHBIH (DOH]T YKOMIUIEKTOBAH IEYaTHBIMH U (WJIH)

AJIEKTPOHHBIMU 00pa30BaTENbHBIMU U HH(OPMALMOHHBIMU pECYypcaMH, PEKOMEHJOBAHHBIMU

JJIA UCITOJIB30BAaHU B O6pa3OBaTCJ'ILHOM nponecce.

1.

1.

OcHOBHbIC HCTOYHUKH .

Kamenckuii, A. A. buonorus: 10-ii kmacc: 6a30BbIil ypoBeHb : yueOHUK / A. A. KameHCKuH,
E. K. Kacnepckas, B. 1. CuornazoB. — 4-e u3ja., crep. — Mocksa : [Ipocsemenue, 2022.
— 159 c¢. — ISBN 978-5-09-087482-3. — Texkcrt : snekTpoHHBbI // JlaHb : 3IIEKTPOHHO-
oubnuoteunas cuctrema. — URL: https://e.lanbook.com/book/335006 (mata oOparieHus:
09.10.2024).

Kamenckuii, A. A. buonorus. 11 kiacc: 6a30Bbiii ypoBeHb : yueOHUK / A. A. KameHnckuii, E.
K. Kacnepckas, B. 1. CuBornazos. — 4-e u3z., crep. — Mocksa : [Ipocsemenne, 2022, —

208 c. — ISBN 978-5-09-088202-6. — Tekct : 31ekTpoHHBbIH // JlaHb : 3JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/335009 (nara oGparienus:
09.10.2024).

IlOHOJIHI/ITeHLHbIe HUCTOYHMKH:

Jlenuenko, E. M. [lutonorus, TUCTONOTHS W AMOPHOJOTHS : YYEOHHK /I CPETHETO
npodeccronanbHoro oopazoBanus / E. M. Jlenuenko. — 2-e u3., uctp. u gon. — MoOCKBa :
NznarensctBo FOpaiit, 2023. — 347 ¢. — (IIpodeccuonanbaoe obpazoBanue). — ISBN
978-5-534-08617-1. — Texkct : snekrpoHHbd // OOpa3oBarenbHas twiatdpopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/514046

Kypnanbl:

XKypnan. buonorus B mkone. HayuHo-meromamueckuil >xypHan. Yupeautens: OOO
«IxonpHas mpecca» https://elibrary.ru/title_about.asp?id=8443
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10.
11.

Kypnan. Caer. Hayuno-TeopeTnueckuit KypHaI YUPEKICH MCX PO
https://elibrary.ru/title_about.asp?id=10443

HNuTepHeT-pecypceb:

www.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OMOJIOTHSI, CTaThU, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (EquHoe oKHO 10CTyIa K 00pa3oBarelibHbIM pecypcam MHTepHeTa 1o
OMOJIOTHN).

www.5ballov.ru/test (TecT s aOUTYpHEHTOB 110 BCEMY HIKOJIBHOMY KypCy OHMOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKAIIMOHHBIC BUKTOPHHBI IO OMOJIOTHH -
9KOJIOTUH Ha cepBepe BOpoHEKCKOro yHUBEpPCHUTETA).

www.biology.ru (buosnorust B OTkpbiToM KoJutemxke. CallT CONEP>KUT dJIEKTPOHHBIN Y4eOHUK
no 6uonoruu, On-line TecTsr).

www.informika.ru (3nekTpoHHBIN y4eOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorndeckas kaptuHa Mupa. Pa3jen KOMIBIOTEPHOTO yueOHHKA,
pa3paboTaHHOTO B MOCKOBCKOM IrOCY/IapCTBEHHOM OTKPBITOM YHUBEPCHTETE).
www.nature.ok.ru (Penkue u ncyesarommue kuBoTHbIE Poccnn — mpoekT DKOI0rudecKoro
uentpa MI'Y um. M.B.Jlomonocoga).

www.kozlenkoa.narod.ru ([t Tex, KTO y4UTCS caM U YUUT APYTUX; OYHO U IUCTAHIIMOHHO,
OMOJIOTUH, XUMHH, IPYTUM TIPEAMETaM).

www.schoolcity.by (buonorus B Borpocax u 0TBeTax).

www.bri12002.narod.ru (buonorus ansa mkoasHUKOB. KpaTkasi, koMnakTHasi, HO JOCTaTOYHO
noapoOHas uHpopMarus no pasgenam: «O0miast Ouosnorus», «botanukay, «300J0TUs»,

«YemnoBek»).

KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA IUCHUIIJINHBI

KOHTpOJ’IL N OHEHKa peE3yjIbTaTOB OCBOCHUA 06meo6pa3OBaTean0171 JAUCIUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yNbTaThl, HalpaBiIeHHbIEe Ha (HOPMUPOBAHHE OOIIUX

u HpO(beCCHOHaHBHBIX KOMIIETEHIIUH 110 pa3aciiaM U TCMaM COACPIKAHUA yqe6Hor0 MaTrepuaJia.

Oo0masn j
Pa3nen/Tema T oneHoYHBIX MEePONIPUATHH
KOMIIeTEeHIUA
Paznen 1. Kuaerka -  crpykrypHo- | KonTponsHas pabota «MonekynsapHbIi
(pYyHKIHOHAJIbHAA €IMHHLA )KUBOI'0 YPOBEHb OPraHU3aLUH KUBOIO»
OK 02 buonoruss kak Hayka. | 3amoyiHEHHE TaOJIUIBI C OMHCAHHUEM METOJIOB

OOmas  XapakTEPHUCTHKA | MUKPOCKOTIMPOBAHKS C WX JIOCTOMHCTBAMHU U
KU3HU HeJOCTaTKaMH. 3amojiiHeHue Tabiaunel «Bxian
VUEHBIX B pa3BUTHE OMOIOTHU» 3aloJIHEHUE
CPaBHHUTETHHOUW TAaOMUIBI CXOACTBA U Pa3TUUHIA
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KHUBOI'O U HE )KHUBOI'O

OK 01 CtpyKTypHO- OueHuBaemasi IUCKYCCHS IO BOIPOCaM JICKLIUU
OK 02 byHKIMOHATBHAS Pa3paboTka MEeHTaIbHOM KapThl 110
OK 04 OpraHu3aIys KIETOK KJIacCU(PUKAIMK KJIETOK U UX CTPOCHUIO Ha TPO-
U SYKApUOTHUYECKUX U IO IapCTBaM B MHUHHU
rpymnmnax
Beinonuenue u 3amura 1a60paTopHbIX padoT:
«CTpoeHue KIIETKH (pacTeHus, >)KUBOTHBIE,
rpuObl) U KIETOYHBIC BKIFOUCHUS
(xpaxmau, KapOTUHOUIBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»
[TpakTueckoe 3aHATHE. IIpencraBnenue
YCTHBIX COOOIIEHUH C TIPe3eHTAIUEH,
IOJIrOTOBJIEHHBIX 110 MEPEYHIO
HCTOYHUKOB, PEKOMEHI0BaHHbIX
IpernojiaBaTeaem
OK 01 CtpyKTypHO @pOHTAIBHBIN OIIPOC
OK 02 (G yHKIIMOHAIbHbIE Pa3pabotka rioccapus
(bakTopbl Pemenue 3a1a4y Ha olpezeNeHue
HaCJIE/ICTBEHHOCTH M0CJIE10BATENbHOCTH HYKJICOTH/IOB,
aAMMHOKHCIIOT B HOPME U B Cllyyae M3MEHEHMs
nocienoBarenbHOCTH HykieotuaoB JJTHK
OK 02 Ob6men BEILIECTB U | @pOHTAIBHBIN OMPOC
OK 02 MIpEBpaIllCHHE SHEPTUU B | 3alOJIHEHHE CpaBHUTEIHHOMN TaOIUIIBI
OK 04 KIJIETKE. XapaKTePUCTUK  THUIOB OOMEHa  BEIIECTB.
JKu3HeHHbII nuki | O6cyxeHne o BOmpocam JIEKIUH
KIIETKH. Pa3paboTka 1eHTHl BpeMEHU
MuTto3. Meiio3 JKU3HEHHOT'O IIUKIIa
Pa3nea 2. Ctpoenue u GyHKnuu Konrtponsnas pabora "CtpoeHue u
OpraHusma ¢byHKIMK opraHu3ma"
OK 02 Crtpoenue opranuzma OrneHrBaemasi TUCKYCCHS
OK 04 Pa3paboTka  MeHTaIbHOW  KapThl  TKaHEH,
OpraHoB M CHUCTEM OpraHoB OpraHHU3MOB
(pacTeHus, KUBOTHbBIE, YEJIOBEK) C KpaTKOM
XapaKTePUCTUKON UX (PYHKIUH
OK 02 DOpMBI pa3sMHOKEHUS @pOHTAIBHBIN OIIPOC
OpraHU3MOB 3anonHeHue TaOIUIIBI C KpaTKoi
XapaKTepUCTUKON U mpuMepamu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 OHrOrenes pacteHuil, | Pa3paboTka JeHTbl BpeMEHH C
OK 04 KUBOTHBIX U XapaKTEPUCTUKON ITAllOB OHTOT€HE3a

YCJIO0BCKAa

OTZEJILHOM IPYIIION JKUBOTHBIX U
YeJIOBEKa 110 MUKPOTPYIIIaM

Tect/ompoc
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CocraBiieHne )KM3HEHHBIX [IUKJIOB
pacTeHud 10 oTzenam (MOXOBH/IHBIE,
XBOILICBUHBIE, MTallOPOTHUKOBUIHBIE,

rOJI0CEMEHHBIE, IOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HACJIEIOBAHUS

Pa3pabotka rioccapus

OpoHTaBHBIN OIIPOC

Tect o Bompocam JEKIUU

Pemenue 3amgau Ha omnpezeneHue BEPOSATHOCTU
BO3HUKHOBEHUS

HACJICJCTBEHHBIX MPU3HAKOB MpPU MOHO-, JIU-,
MOJIMTUOPUIHOM u aHATU3UPYIOIIEM
CKpEILIMBAHUM, COCTABJICHHE TI'E€HOTHUITMYECKUX

CXEM CKpCIIMBaHUMA

OK 01
OK 02

CrenneHHoe
HacJIeIOBaHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue

BEPOATHOCTH BOSHUKHOBEHUS

HACJICICTBEHHBIX MPU3HAKOB IPU CUEILUICHHOM
HACJICIOBAHUH,
COCTaBJICHUE F€HOTUIIMYECKUX cXeM

CKpPCIIMBAHUA

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I
HU3MCHYNBOCTH

Tecr.

Pemenue 3aayd Ha onpeneneHue TUna
MyTallH IIPU NIepeaade HaclaeACTBEHHBIX
MPU3HAKOB, COCTaBJICHUE
TEHOTUITHYECKUX CXEM CKPEIIMBAHUS

Pa3pnen 3. Teopusi 3BoJronnu

KonTponbnas padora "TeopeTudyeckie aclieKThI
SBOJIIOIMH KU3HU Ha 3emie"”

OK 02 Hcropus @pOoHTaIBHBIN OIIPOC
OK 04 HBOJIIOIIMOHHOIO ydeHus. | Pa3paboTka rioccapusi TepMHUHOB
Mukpo3Bosronus Pa3paboTka  neHTBI ~ BpEeMEHM  pa3BUTHUSA
ABOJIFOLIMOHHOTO YYEHHUS
OK 02 Maxkpo3Bosonus. OneHuBaemasi TUCKYCCHS:
OK 04 Bo3HukHOBEHME UCIIOJIb30BaHHUE apIyMEHTOB,
pa3BUTHE  KU3HHU OMOJIOTUYECKON TEPMHUHOJOTUM W CHMBOJIMKH
3emie JUIsl TOKa3aTelbCTBa pOJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIT
Pa3paboTka n1eHTHl BpeMEeHU
BO3HHUKHOBEHUS U Pa3BUTHS )KU3HU Ha 3eMIie
OK 02 IIpoucxoxnenue @pOHTAIBHBIN OITPOC
OK 04 YeJIoBeKa - Pa3paboTka JeHTbl BpeMEHU
AQHTPOIIOTEHE3 IIPOUCXOXKICHUS YEIIOBEKA

Pa3gen 4. Dxoaorus
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OK 01 Okonoruyeckue GaxTopsl | TecT mo skonoruyeckum (hakropam u

OK 02 U CPElbl XKU3HU CcpenaMm JKU3HU OpPraHUu3MOB

OK 07

OK 01 [Tonynsamms, coobmectBa, | CocTaBiIeHHE CXeM KpyrOBOPOTa BEIIECTB,

OK 02 AKOCHCTEMBI HCIIOJIb3Ysl MaTE€pHUaIbl JICKIIUU

OK 07 Penienue nmpakTUKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHil MO MEPeHOCYy BellecTBa U
SHEPrUM B 3KOCHUCTEMAX C
COCTaBJICHUE TPOPHUUECKUX Lened U MUpaMum
Ouromaccel U SHEPTUU

OK 01 buocdepa - rmobanbHas OuenuBaemasi IUCKYCCHS

OK 02 sKojoruyeckas cucrema | Tecr

OK 07

OK 01 BimsHue antponorenssix | Tect

OK 02 ¢dakTopoB Ha Ouochepy [TpakTuyeckas padora "OTxoapl mponsBoacTBa”

OK 04

OK 07

OK 02 Binsaue connanbHo- OnenuBaemast TUCKYCCHS

OK 04 AKOJIOTMYecKuX (akTopoB | BeimomHenune naboparopHoit paboThl Ha

OK 07 Ha BBIOOD:

310pPOBbE YEJIOBEKA "YMcTBeHHas pab0TOCTIOCOOHOCTH",

"Bnusnue — abuotmueckux — (akTOpoB  Ha

4esioBeKa (HU3KKUE U BBICOKHE TeMIepaTypsl)"”

Pasnea 5. buojiorus B :Ku3Hu

3amura Keiica: IpeACTaBICHHE pe3yJIbTaTOB

pereHus KENCoB (BBICTYTLIIEHUE c
MIPE3CHTALINEH )
OK 01 buotexHonorun B xu3Hu | BeimonHenue keiica Ha aHanu3 uMH(OpMaUM o
OK 02 KaKJI0ro Hay4HbIX JOCTHKEHUSX B obusacTu
OK 04 FeHETUYECKUX TEXHOJIOTHH, KJI€TOYHOH
WHKEHEpUHU, NHIIEBbIX OWOTEXHOJIOTUH (IO
rpynmnam), Mpe/ICTaBICHNE pe3yJIbTaToB
pelIeHUs KeCoB
OK 01 IIpomsineHHas BreimonHenue keiica Ha aHanu3 MHPOpPMAILUHU O
OK 02 OMOTEXHOIOTUs Pa3sBUTHU NMPOMBINUIEHHOW OMOTEXHOJIOTUH (110
OK 04 rpymnmnam), [IpEACTABICHUE pE3yNbTaTOB
pELIEHUs KEWCOB
OK 01 ConmaabHO-3THYECKIE BrmosnHeHne Keiica Ha aHAIN3
OK 02 acrHeKThl OMOTEeXHOJOTUH | HH(pOPMaLMU 00 ITUYECKHUX acTEeKTaX Pa3BUTUA
OK 04 OMOTEXHOJOTUH (IO Ipynmnam),
MIpeJICTaBICHHUE PE3YJIbTATOB PEIICHUs KeCOB
OK 01 buorexHonorun 1 | Beimonnenue kelica Ha aHanu3
OK 02 TEXHUUYECKHUE CUCTEMBI uHOPMALIUU O PA3BUTHUS
OK 04 OMOTEXHOJIOTU C MPUMEHEHHEM

TEXHUYCCKUX CUCTEM (1'[0 rpynr[aM),
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‘ IIPEJICTaBICHHUE PE3YJIBTATOB PEIICHUS KEWCOB

5. BOITPOCHI /I TIPOMEKYTOUYHOM ATTECTAIIMH 11O JACIHUILIMHE

3a4CT.

DopMoii MPOMEKYTOYHON aTTECTAIlMK O TUCHUIUINHE sBisieTcs nuddepeHupoBaHHbIHi

BOl'lpOCbI K 3a4eTy.

1.

© oo N koD

25.
26.

27.
28.
29.
30.
31.
32.

Knerounas reopusi. Ctpoenue u GyHKIIMH OPraHOMIOB KIIETKH, SMOPHOIOTHYECKHE
JI0Ka3aTeNbCTBA IBOJIIOLIMM OPraHUYECKOIo MUPA.

[TpoxapuoTnueckue kineTku. Heknerounsie opMbl )KU3HU - BUPYCHI.
Oprannyeckue BenecTBa KIeTKH. benku, X cTpoeHue u QyHKIHH.
Oprannyeckue BEIECTBA KICTKU. YTJIEBOBI U JINITUBL.

Hyxneunnoseie kucinotsl: [JHK u PHK.

OO6meH BemecTB B kieTke. AT® — yHuBepcalbHbI ICTOUHUK SHEPTUU.
[Tnactuyeckuit oomeH. bruocunTe3 6enKoB.

DHepreTudeckuil 0omeH B kieTke. Cunre3z ATO.

Oco0eHHOCTH MIACTUYECKOT0 U SHEPreTUYECKOI0 0OMEHA PaCTUTENIbHOMN KIETKH.
doTtocuHTE3.

. Ctpoenne u QpyHkiun sapa kietku. CTpoeHHe XpOMOCOM.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Jenenue knetku. MuTo3 1 Meiio3: (pas3sl U CpaBHUTENIbHAS XapAKTEPUCTUKA.

@DopMBbl pa3MHOKEHUSI OpraHu3MoB. OBOI€HE3 U CIIEPMATOICHES.

NuauBuayalbHOE pa3BUTHE OPraHU3MOB — OHTOI'CHES.

becnosioe 1 nosoBoe pazMHOKeHHE Opranu3mMoB. Ormiogorsopenue. Ero 3naueHue.
['uOpunonoruueckuit METO U3y4eHuUs HacaeACTBEHHOCTH. [lepBbIif 3akoH Menzens.
Jurubpunnoe ckpemubanue. Bropoit 3akon Menens.

SIBneHne CUENIeHHOr0 HaCIeI0BaH!s U T€HETHKA T10J1a.

['eneruka yenoseka. Ee 3HaueHue 17151 MEIULIMHBI U 3[paBOOXPaHEHUSI.
HenacnencreeHHast 1 HacJeICTBEHHAs! M3MEHYMBOCTb.

3amauu COBpeMEHHOM cesleKiMn. Cenexuus pacTeHui.

Cenexkuus KUBOTHBIX.

Cenexuns MUKpOOPTaHU3MOB.

buortexnonorus. XapakTepucTuKka OCHOBHBIX METOJI0B OMOTEXHOJIOTHH.

buocdepa u cBoiicTBa 6uomaccel miuaHeTsl 3emis. KpyroBopoT BeliecTs U mpeBpalieHue
sHepruu B Ouocdepe.

DBOJIIOIIMOHHBIE TIpeicTaBienus 10 Y. JlapsuHa.

[TaneonTONMOTNYECKHE, CPABHUTEILHO-AHATOMUYECKHE, YMOPHUOIOTUYECKUE
JI0Ka3aTeNbCTBA IBOJIIOIMHM OPraHUYECKOI0 MUpa.

HacnencreeHHoCTh M M13MEeHYMBOCTB. MIX poib B 3BOIIOIIMY.

W ckyccTBEHHBIH U €CTeCTBEHHBIH 0TOOD.

Bops6a 3a cymecTBoBanue B mpupoie. Busl 00pbObI 3a CyliecTBOBaHHE.
[Tprcrioco0aeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTb.

Bun. OcHoBHBIE KpuTepuu Buaa. [lomymsmus - enMHUIA 3BOTIOMUH. MUKPOIBOIIOLHSL.
['maBHBIE HampaBJIeHUs YBOJIIOLIMUA OpraHNYEcKOro Mupa. Apomophos, uanoanTarus,
JlereHeparus.
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33. MakposBosmonus. Ee noka3arenscTsa.

34. Jloka3zarenbCcTBa MPOUCXOXKICHHUS YEIOBEKa OT JKUBOTHBIX. J[BIoKyIue GpakTopsl

aHTPOIIOTEHE3A.
35. AbuoTtnueckue u onotuueckue Gpakropsl cpesl. X 3HaueHue U1 KUBOW TPUPOJIBI.

36. [IprcrnocobaeHHOCTh OPTaHU3MOB K CE30HHBIM SIBICHUSM B MpHpojie. PoTonepruoansm.

37. Bua u nonynsmus. MIx skonorudeckas xapakrepuctuka. [IpobieMsl panioHaibHOro

HUCIIOJIBb30BaHHA BUIOB.

38. Dkonoruyeckue cucTeMbl. BumoBast 1 mpoCTpaHCTBEHHAs CTPYKTYpa SIKOCUCTEM.

HI/IH_IGBBIG CBA3U, KPYTOBOPOT BCIICCTB U IIPEBPAIICHHUE DHEPIUHU B OKOCHUCTEMAX.

MC)KBI/I[[OBBIG B3aMMOOTHOIIICHUA B 3KOCUCTCEMCE.
39. Bogoem u gyOpaBa Kak npuMepbl OMOreorieH030B. Vi3MeHeHHs B OMOTe0IeH03aX.

Cykueccus. IckycCTBEHHBIC 3KOCHCTEMBI: arpOLEHO3BI.

40. [IpHIMIIBI ¥ IPUMEPHI UCTIONIB30BAaHUS B XO3HCTBEHHOH JEATEIIEHOCTH JIF0JIei MOp(o-

q)YHKI_II/IOHaJ'ILHLIX UepT OpraHmnsaiu paCTeHI/Iﬁ U ) KNBOTHBIX.

5.1. Onucanue HIKaJ OLeHUBAHUSA

Taonuua 3
NHpukaTtopsl | HeyI0BJEeTBOPHM | Y/IOBJIETBOPHTEJIb
X0pOo1I0 OTJIMYHO
KOMIIeTeHIIUH TeJbHO HO
YpoBeHb 3HaHUU
YpoBeHb
. B o0BeME, i
YpoBeHb 3HaHUU 3HAHUU B
MuHuMabHO COOTBETCTBYIOIIIE
HIDKE B o0BeMe,
JOITYCTUMBIN M porpaMme
IMosHoTa MUHUMAaJIbHBIX . COOTBETCTBYIO
. . YPOBEHb  3HAHWM. | IOATOTOBKH.
3HAHMH TpeGoBaHUIA. IeM
Jonymeno wHoro | [Jomymeno
Nmenn MECTO nporpaMmme
HEerpyObIX OIINOKU. | HECKOJIBKO
rpyObI€ OIIMOKH. MOJATrOTOBKH,
HerpyObIX
0e3 onOOoK.
omuOoK
IIponemoncTpu
ITponemMoHCTpHUpPO | pOBaHEI BCE
BaHbI BCE | OCHOBHBIE
ITponeMOHCTPUPOB | OCHOBHBIE MEHUSI,
IIpu  pemenun P PP Y
aHbI OCHOBHBIE | yMEHHUsI. PeleHsl | perieHsl BCE
CTaHJAPTHBIX
ymenus. Pemensl | Bce OCHOBHBIE | OCHOBHbBIE
3aj1au HE
TUTIOBBIE 3a/layMl C | 3a/1a4u C | 3agaun c
Hannumne MPOJIEMOHCTPUAPO
. HerpyObIMH HerpyObIMH OTJIEJIbHBIMU
yMeHui BaHbl OCHOBHBIE
OIIMOKaMH. OIIMOKaMH. HECYIIIECTBEHH
MEHHS.
J Boinonnensl  Bce | BeimosniHeHsl  Bce | bIM
Nmenu MECTO
3alaHusl, HO HE B | 3a/laHus, B | HEI0UETaMH,
rpyObie OITUOKH.
MIOJTHOM 00beMe. MOJTHOM 00BeMe, | BBIOJIHEHBI BCe
HO HEKOTOpBIE C | 3aJaHMs B
HEeJ0YEeTaMH. TIOJIHOM
o0Beme.
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CdhopmupoBaHHO
CTh KOMIICTCHIIMHU

CdopmupoBanHOCT
(opaup B nenom | ChopmupoBaHH
b KOMIICTCHITUH
COOTBETCTBYET OCTh
COOTBETCTBYET
Komnerenuuss B TpeOOBaHUSM, HO | KOMIETCHIIMH
. MUHUMAaJIbHBIM
MOJIHOM Mepe He €CTb  HEJOYETHI. | MOJHOCTHIO
TpeOOBAHUSIM.
chopMupoOBaHa. Nmeromuxcst COOTBETCTBYET
HNwmerommxcs . .
Nmeromuxcst . . | 3HaHUH, yMEHHH, | TpeOOBaHUSM.
. . | 3HaHHUH,  yMEHHI,
3HAHUW, YMEHUH, HABBIKOB u | Nmeromuxcs
HABBIKOB B IIEJIOM .
XapakTepucTu | HaBBIKOB MOTHBAIIAH B | 3HAHHWIA,
JIOCTaTOYHO TUTSE N
Ka copMH- | HEOCTATOUHO 1eJI0M YMCHHIA,
peleHus
POBAHHOCTH IS pelnieHus JIOCTaTOYHO ISl | HABBIKOB "
MPAKTUIECKIX
KOMIETEHIIUN | IPAKTHUYECKUX pelieHus MOTHUBAllUU B
(mpodeccroHaIbHbI .
(mpodeccuonanb MPAKTUIECKUX MOJTHOM  Mepe
X) 3a7ad4, HO
HBIX ) 3a/1a4. 5 (mpodeccuoHa b | JOCTATOYHO JIS
TpeOyercs
TpeGyercs peby HBIX) 3ajlay, HO | peuIeHUs
JOTIOTHUTEIbHAS
MOBTOPHOE TpebOyercs CIIOKHBIX
MIPAKTHKA 1o
oOyueHue JOTIOTHUTETbHAS | TPAKTHICCKHIX
OOJIBIINHCTBY
MpaKkTHUKa no | (mpodeccuonan
MIPAKTUICCKIX
HEKOTOPBIM BHBIX) 3/134.
3ajad.
poQeCCUOHANIbH
BIM 3a/1a4aM.
YposeHb
chopmu- . . .
(bop Huzkuii Hwuxe cpennero Cpennuii Bricokuii
POBaHHOCTH
KOMMeTeHIUI
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