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1. MACIHOPT PABOYEM [TIPOT'PAMMBI YUEBHOM JUCHUITJIMNHBI
«BUOJIOT'US»

1.1. OOaacTp npuMeHeHusi mnporpammbl Pabouas  mporpamma y4deOHOM
TUCUUIUTMHBL  «buonorus» sBisieTcss 4acTbl0 OCHOBHOW MpodhecCHoHANbHON
oOpa3oBarenbHOM mporpamMmbl B cooTBeTcTBUM ¢ DPI'OC nmns crenuanbHOCTH
15.02.09 — anIuTUBHBIE TEXHOJIOTHHU.

1.2. MecTo IMCHMIIMHBI B CTPYKTYpe OCHOBHOH NpPo()ecCHOHAIBLHOM
o0pa3oBaTeIbHOM MpPorpaMmbl: YueOHas auciuiinHa buonorust n3ydaercs Kaxk
IIPEAIMET I10 BBIOOPY U3 00s3aTeNIbHBIX MPEAMETHBIX 00J1acTel yueOHOr o IUIaHa.

CrpykTypa u comepxxanue obuieoodpazoBarenbHoro nukia OIT CITIO na
0a3ze OCHOBHOIO 0OIIero 00pa3oBaHHUS C MOJYYEHHEM M Y4YE€TOM TpeOOBaHUU
@I'OC CIIO cooTBeTCTBYET YKPYNHEHHOM TIpymme cnenuansHocred 08.02.15
NHupopmanmoHHOE MOAEIUPOBAHUE B CTPOUTETILCTBE

YpoBeHb OCBOCHMS Y4e€OHON MUCIUIUIMHBI B cooTBEeTCTBUU ¢ DPI'OC
CIIO 6a30BblIi.

Peanuzaumss conmepkaHust  y4yeOHOM — JHUCUMIUIMHBI — MPEANOJIaraeT
COOJIIOJICHNE TMpPUHIUOA CTPOrol IMPEEMCTBEHHOCTH [0 OTHOUIEHUIO K
cCoJiep’KaHMI0 Kypca buonoruu Ha CTyNmeHM OCHOBHOrO (CpeaHero) oOIero
oOpa3zoBaHus.

B T0 ke BpemMsa yueOHas jauMcuMIUIMHAa  buonorus s
po(ecCuOHANBbHBIX o0pa3oBaTeIbHbIX OpraHu3alui oOnanaer
CaMOCTOATEIBbHOCTBIO U LEIBHOCTHIO.

PaGouas mnporpamMmma ydeOHOW  AUCHUIUIMHBI  buonorus uMeer
MEXIPEIMETHYIO CBSI3b C 00II€00pa30BaTENIbHBIMU YUYEOHBIMU JIUCHIUTLTHHAMU
Xumusi, Hcropus u mpoPecCHOHAIBHBIMU JTUCHUIUIMHAMUA JJIEKTPOHHUKA U
IIEKTPOTEXHUKA U JP.

N3yuenue yueOHOMI JUCUUTUTUHBI buonorus 3aBeplIaeTcs
MIPOMEKYTOUHOM aTTectanueit B hopme nudPpepeHInpoBaHHOTO 3a4eTa B paMKax
ocBoenust [IIICC3 Ha 6a3e ocHOBHOTO 0011Ier0 00pa30BaHMUsI.

1.3. Henu u 3apaum y4eOHOl JUCHUILIMHBI — TPeOOBaHUS K pe3y/bTaTaM
OCBOCHUSI Y4eOHOM JUCHUIJIMHBI:

OcBoenue cojepkaHuss y4eOHOW JUCIUIUIMHBI OOECIEeYMBACT JIOCTHIKCHHE
CTYJEHTaMH CIEAYIOIINUX PE3yJIbTaTOB:



1.2.2. IlnanupyemMbie pe3yabTAaThl 0CBOEHUS 00111e00pa30oBaTe/bHON JUCHUILINHBI B c00TBeTCTBUM ¢ PT'OC CIIO u
Ha ocHoBe PI'OC COOQO. Ocoboe 3HaUeHNE AUCIUILIMHA UMeET TTpu popmupoBanuu u pazsutuu OK u I1K:

Koa n
HaMMeHOBaHHe
(popmMupyembIX
KOMIIeTeHIIUH

[Inanupyemble pe3yabTaThbl 0CBOECHHUS TUCHMILINHBI

OO0mue

JAucunninHapHble (nmpeaMeTHbie)

OK 01. Beibupatp
CIOCOOBI perieHus
3a1a4
npoeCCUOHATILHON
JeSITeTbHOCTH
PUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOIr0 BOCIIMTAHMA:

- TOTOBHOCTH K TpPYIy, OCO3HAaHHE LIEHHOCTH MacTepCTBa,
TPYIOIIO0ueE;

- TOTOBHOCTbH K aKTUBHOM JESTEIHLHOCTH TEXHOJIOTUIECKON U
COLMAJIBHOW HAIIPaBICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,

BBIIIOJIHATH TaKyIo

IUTAHUPOBaTh M CaMOCTOSITEIILHO
JIEITEIHbHOCTD;

- HWHTEpPEC K pasIuyHbiM cdepaM MpodecCHoHATBHOU
JeITEIbHOCTH,

OBnasneHre yHUBEpCaIbHBIMU Y4€OHBIMH TTO3HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOATEIbHO (OpPMYIHpPOBaTH M aKTyaJU3UPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIM MpPH3HAK WU OCHOBAHHUS
JUTSL CpaBHEHU S, Kiaccuukanuu u 00001IeHNS;

- ONpEeNeNsTh IeNu AeSITeNbHOCTH, 3a/1aBaTh MapaMeTpsl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBIATH 3aKOHOMEPHOCTM ¥  TPOTHUBOpPEYHS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCHTH KOPPEKTHUBBI

B OCATCIBHOCTH, OIICHUBATH

COOTBETCTBUEC PpPE3YIbTATOB NCIAM, OLCHHUBATH PUCKHU

c(OPMUPOBAHHOCTh 3HAHUW O MeCTe€ M POJM OHOJOTUU B
CHCTEME HAayYyHOTrO 3HaHMs; (PYHKIIMOHAIBHON IPaMOTHOCTHU
YeNoBeKa JJIsl PeLIeHUs )KU3HEHHBIX MPOOIeM;

c(OPMHUPOBAHHOCTh yYMEHUS PACKPBIBATH  COJECpP’KAHUE
OCHOBOITOJIAraloIMnX OMOJIOTUYECKUX TEPMHUHOB M TOHATUMN:
KU3Hb, KJIETKA, TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJIALMA,

JKOcHcTeMa, OuoleHo3, Oumocdepa; Mmeradbonusm (0OMeH

BCIICCTB W NpPEBpallleHHWEe  DJHEPrHH),  T'OMEOCTa3
(camoperynsnusi),  OMOCHHTE3  O€lika,  CTPYKTypHas
OpraHu3aIysl KHUBBIX CHCTEM, JTMCKPETHOCTb,
CaMOpETyYJISAILUs, CaMOBOCHPOHM3BEACHUE (PETPOIYKIIHUS),
HACJICJICTBEHHOCTh, W3MEHYHBOCTh, DHEPrO3aBUCHMOCTD,
POCT W pa3BUTHE, YPOBHEBAsI OPTaHU3AIIHS;

C(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATh  COJCPKAHHE

OCHOBOITOJIATalOIMNX OMOJOTUYECKUX TEOPUA W THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallHOHHOM, BOJIFOLIMOHHOM,
MPOUCXOXKICHUS )KU3HU U YEJIOBEKa;

c(OpMUPOBAHHOCTH YMEHHUS pacKpbIBaTh
OCHOBOIIOJIAraroIne OMOJIOTHYECKHE 3aKOHBI u
3akoHomepHoctu (I Mennens, T. Moprana, H.U.

Basunoga, 3. I'ekxens, @. Mromnepa, K. bapa), rpanuiisr nux
MPUMEHUMOCTH K KUBBIM CHCTEMaM;




HOCJIGI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BuUBaTb KpPCATUBHOC MBIIUICHHUC IIpU PCHICHUU

YKU3HEHHBIX TIPOOIJIeM
0) 0a30BbIe HcCIe0BATEIbCKHE TeCTBUS:

- BIQJIETh HABBIKAMH  y4eOHO-HCCIICJIOBATEIILCKON |
NPOCKTHOH  JIEATENBHOCTH,  HABBIKAMH  pa3pelICHHS
npo0Jem;

- BBUIBJSITH  TNPUYHMHHO-CIICJICTBEHHBICE  CBS3M W

AKTYAJIM3UPOBATh 3a/la4y, BBIABUI'ATh THIIOTC3Y €€ PCIICHUA,
HaxoauThb APTYMCHTBI JJIsA

YTBEPKJICHHM, 3aaBaTh IapAMETPbI U KPUTEPUH PELICHUS;

JOKa3aTcJIbCTBa CBOUX

- AQHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCIICHHA 3aJadu

pe3yibTaThbl, KPUTHYCCKU OLCHUBATL HX HOCTOBCPHOCTH,
MMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUAX,
-  YMETb ICPCHOCHTL 3HAHHA B IIO3HABATCIIBHYIO U

NPAaKTUYECKYIO O0JIACTH KU3HEICATSILHOCTH;

- YMETb HMHTCTPUPOBATH 3HAHUA M3 DPaA3HBIX IIPEIAMETHBIX
o0OJacTen;

- BBIIBUI'aThb HOBBIC HUJICHU, npennaraTL OpI/IFI/IHaJ'IBHI)IG
Ioaxoabl 1 peIHeHI/ISI;

- CHOCOOHOCTh HX UCIOJIb30BAaHHMS B IIO3HABATCILHOM M
COIIMATLHOM ITPAKTHUKCE

npuOOpPETEHUE OMbITA TPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO Ouooruu:

HEIGHIOIICHI/ISI U OIIKMCAaHUA JKXUBBIX CHUCTCM, IIPOLCCCOB H

MO3HAHMS, UCIOJIb3YEeMbIX B
SBJICHUM; OpraHu3allid W TPOBEICHUS OUOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIIBUKCHHS
MEXIYy  HCCIETyeMbIMU
00BsCHEHUS TONYYEHHBIX PE3yIbTaTOB U (HOPMYITHPOBAHUS

BBIBOJOB C HMCIIOJIB30BAHUEM HaY4YHBIX HOH?ITPIﬁ, Teopm”l n

T'HUIIOTC3, BBIABJICHUA

3aBUCHUMOCTH BCINYHNHaAMMU,

3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHHUSI BBIJIETSATH  CYIICCTBEHHBIC

[IpU3HAKU BHUPYCOB, KIETOK IIPOKApUOT M DYKapHUOT;
OJHOKJICTOYHBIX WM MHOI'OKJICTOYHBIX OPraHM3MOB, BH/IOB,
OMOTEOIIEHO30B U DKOCUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BEIIECTB W MPEBPAIICHUS DHEPTUU B KIICTKE,
(doTocHHTE3a, IIACTUYECKOTO U IHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEi03a, OILIOJJOTBOPEHHUS, PA3BUTHUS
U PpasMHOXCHHA, HWHIUBUAYAJIBHOI'O Pa3BUTHUA OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otbopa,
OpraHnu3sMoOB K CpCIe O6I/ITaHI/I$[, BIINSIHHUS KOMIIOHCHTOB

BH1000pa30BaHMs, MPUCTIOCOOJICHHOCTH
HKOCHUCTEM, aHTPOIOTCHHBIX HM3MEHEHHH B HIKOCHUCTEMax
CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB W IPEBpAICHUEC
SHEprum B Ouocdepe;
cOPMHUPOBAHHOCTh ~ YMEHHs  pemiaTh  OWOJIOTHYECKUE
3aJ]aud, COCTaBJISATh TEHOTUITUYECKUE CXEMbI CKpEIIUBAHUS
JJI1 pa3HbIX TUIIOB HACJICAOBAHUA IIPU3HAKOB Y OPraHM3MOB,
COCTaBIISITh CXEMBI TIEPEHOCAa BEMICCTB M DJHEPIHH B

sKOcHcTeMax (IeTH MUTaHUs, TTUIIEBbIC CETH)




OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
CpeICTBa MOUCKA,
aHaJu3a u
UHTEPIIPETAINN
uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 337144
npodeccuoHanbHOM
JeSITeTbHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'0 TO3HAHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAayKH U OOILECTBEHHOU
auajore  KyJbTyp,
CBOEro  MecTta B

NpaKkTUKH,  OCHOBAaHHOTO  Ha
CIOCOOCTBYIOLIETO
MOJIUKYJIBTYPHOM MHPE;

- COBCPIICHCTBOBAHUEC SI3BIKOBOM M UMTATEIbCKOMN KYJIbTYPbI

OCO3HAaHHIO

KaK CPEJICTBAa B3aWMOJICHCTBUS MEXY JIOJbMH M ITO3HAHUS
MUpa;

- OCO3HAaHME LIEHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh MIPOCKTHYIO u HCCIIEI0BATEIIbCKYIO
JeATEeTbHOCTh UHANBUIYATIHO U B TPYIIIIE;

OBnazneHre yHUBEpCaIbHBIMU YY4€OHBIMH MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undgopmanueii:

- BIaAeTh HaBbIKAMH TONy4YeHUs HUHPOpMalUU U3
HMCTOYHHMKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBFHO OCYIIECTBIIATh
MOUCK, AaHajdu3, CHUCTEMATU3AIMI0 U HWHTEPIPETALUIO
nH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

- CcO37aBaTh TEKCThl B Pa3IMYHBIX (opmMaTax C y4eTOM
Ha3Ha4YeHHs] WH(OPMALIUK U TENEeBON ayAUTOPHH, BHIOMpAs
ONTUMATBHYIO0 (POPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OLIGHHBATh JIOCTOBEPHOCTH, JIETUTUMHOCTH HH(OpPMAIIHH,
€€ COOTBETCTBHE IMPABOBBIM M  MOpPaJIbHO-3THYECKUM
HOpMawm;

- HCTONB30BaTh  CPEJCTBA

TEXHOJOTUN B

MHOOPMALIMOHHBIX U
KOMMYHHKAI[MOHHBIX pelieHnn
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpraHHU3allMOHHBIX

3a/ay ¢ COONIOZICHUEM TPeOOBaHUN SPTOHOMHUKH, TEXHUKH

cOPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  OIICHUBAThH

uHpOpMAaLKIO0 OMOJIOTHYECKOTO COJIEPKAHMS, BKIIFOYAIOIIYIO
3HaHUSA U3 HUCTOYHHMKOB

MCCBAOHAYYHbIC Pa3IMIHBIX

(cpencTBa MaccoBod HMH(OpMAIUKM, HAYYHO-TOMYJISPHbIC

MaTepI/IaJ'IBI); HHTCPIIPCTHPOBATDH OTHYCCKHUC ACIICKTHI
COBPCMCHHBIX I/ICCJ'Ie,I[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCOUIIUHC,
6HOTeXHOHOFHH; paccMaTpuBaTh ri00aabHbIE

OKOJIOTHYCCKHEC HpO6J’IeMH COBPECMCHHOCTH, (bOpMI/IpOBaTB
1O OTHOIICHUIO K HUM COGCTBGHHYIO IIO3UIIHIO,

c(OPMHUPOBAHHOCTh YMEHUW  co37aBaTh COOCTBEHHBIC

MNUCBbMCHHBIC n YCTHBIC COO6HI€HI/I$I Ha OCHOBC

Oounonornueckor MHGOpPMAIUU U3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO UCMOJIb30BaTh MOHATUIHBIN anmapaT OUOIOruu




0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKECHHSI, TIPABOBLIX H
ATUYECKHUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMaCHOCTH;

- BIIQJCTh HABBIKAMM  pACIIO3HABAaHWSA W  3alUTHI
uHpopManuu, UHHOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. DddexruHO

B3aMMO/ICICTBOBATh

u paboTtatb B
KOJUICKTHUBE u
KOMaH e

- TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJIaJICHHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM U COIMATILHOMN JIEATEIIbHOCTH;

OsJjaagenue
JeHCTBUSIMMU

0) coBMecTHasl 1eATeJIbHOCTD.

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA

- [IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON U
MHAUBUAYAJIbHON paboThI;
COBMECTHOI

- IMPpUHHUMATb neian

OpPraHru30BbBIBATL KW KOOPAWMHHPOBATDH ,HeﬁCTBI/IH Imo ¢€€

JCATCIIbHOCTH,

JIOCTMDKEHUIO: COCTaBIATh IJIaH ACWCTBUM, pacmpenensiTh
POJIM ¢ Y4€TOM MHEHHH y4aCTHUKOB 0OCYKIaTh pe3yIbTaThl
COBMECTHOH paboThI;

- KOOPAMHHUPOBAaTH ¥ BBINOJHATE pabOTy B YCIOBHUSX
peayibHOTO, BUPTYaJIbHOTO u KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE MOBEJCHHUE B
Pa3INnYHbIX

CUTyalusx, MMPOSBJIATH

B006pa>1<eHHe, OBITh HWHHUIINaTHUBHBIM

TBOPUCCTBO u

Osjaagenue
JAeHCTBUSIMU:

YHUBEPCAJIbHBIMH PeryJIsiITHBHBIMH
') NPUHSATHE ce0sT M IPYrUX JIOAeii:
- NMPUHUMATh MOTHBBI M apTYMEHTHI APYIMX JIOACH IpH
aHaJIM3€ Pe3yJbTATOB JACATCILHOCTH;

PUOOpPETEHUE OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYyYHOTO  TIO3HAHUS, HUCIHOJB3YeMBIX B  OWOJIOTHH:
HAOJIO/IEHUSI U OINMCAaHUSl XUBBIX CHUCTEM, IPOILIECCOB U
SBJICHUM; OpraHu3allUd M IPOBENEHUS OMOJIOrMYECKOI0o
OKCIIEPUMEHTA,  BBIABMKEHUS  TUIOTE3,  BBIABICHUS
3aBUCUMOCTH  MEXJy  HUCCIEIYyEMbIMH  BEIMYHMHAMH,
OOBSICHEHHS TIOJTYYCHHBIX PE3YyJIbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAaYYHBIX MOHSATHUI, TEOpUN U
3aKOHOB




- TpuU3HABaTh CBOE NPaBO M MpPaBO APYrUX JIOJCH Ha
OIINOKH;

- pa3BUBaThb CIOCOOHOCTh IIOHUMAaTh MHUP C TO3MIIMH
JPYTOro 4eI0OBeKa

OK 07.
CopelicTBOBATH
COXpaHEHHIO
OKpY>Karollel Cpeibl,
peCypcocOepeKeHHUIO,
NPUMEHSTH 3HAHUS
00 U3MeHEeHUHn
KITUMAaTa, IPUHIIAITBI

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(hOpMUPOBAHHOCTh 3KOJIOTUYECKON KYJBTYpHI,
IIOHUMaHUE BIIUSIHUSA COLIMAIbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIIBHOW CPEJibl,
OCO3HAaHHWE  TJO00ATbHOTO  XapakTepa  AIKOJIOTUYECKUX
npo0Jem;

- I[UIAHUPOBAaHWE U  OCYIIECTBICHHE  JICWCTBUA B

C(OPMHUPOBAHHOCTh ~ YMEHHS IMPUMEHATH  IOJyYCHHBIC
3HAHUA OJId O6’b$ICHeHI/I$I 6I/IOJIOI‘I/I‘-ICCKI/IX mpoucccoB M
SIBIICHUH, JUISl TPHHATHS NPAKTHYCCKUX PCIICHUH B
MOBCEHEBHOM KU3HU C IEJIbI0 o0ecreueHus 0e30macHOCTH
CBOETO 3JIOPOBbSI M 3JI0POBbSI  OKPYXKAIOLIUX  JIIOJICH,
COOJIIOIEHNS 3/10pOBOT0 00pas3a >KU3HH, HOPM I'PAaMOTHOIO
MOBEJICHUS B OKPYXKAIOIICH MPHUPOJHOM cpejie; MOHUMaHHUE

GepeRITUBOTO OKPYKAIOLIEH Cpejie HA OCHOBE 3HAHHS LICNeH YCTONIHBOrO HEO0OXOIMMOCTH HUCII0JIb30BAHUS EIOCTI/DKCHI/Iﬁ COBPEMEHHOU
TIPOM3BOJICTBA, DA3BHTHS YENOBEUCCTRA, Owomornn W OWMOTEXHOJOTHH IS PalMOHAIBHOTO
3(b£1)eKTHBHO AKTUBHOE HENPHUATUE JCHCTBHUM, NPUHOCSAIIUX  Bpen HPHPOAOTIONL3OBAHIA
JICCTBOBATH B . ]
Ype3BbIYANHBIX OKPYKAIOMICH CPEAC;
CHTYAIHSX - YMEHHE MPOTHO3UPOBATh HeOIaronpusTHhIC

3KOJIOTUYECKHUE MOCIEACTBUS MPENPUHUMAECMbBIX JECUCTBUMH,

MPEAOTBPALIATh HX;

- paclIMpeHue OmnbITa ACATEIbHOCTH JKOJIOTHYECKON

HaIpPaBJIECHHOCTH;

- OBJIAJEHUE HaBBIKAMH y4eOHO-HCCIE0BaTEIbCKOM,

MPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH
TIK 2.2. -TOTOBHOCTh K aKTUBHOM JAESATEIbHOCTH TEXHOJIOTUYECKON M | - YMEHHUs  KPUTUYECKM  OLIEHMBATh, paccMaTpuBaTh
HpOCKTI/IpOBaTI) COHHaﬂBHOI\;I HaHpaBJIeHHOCTI/I, CHOCO6HOCTB HHHHHHpOBaTL, FHO6ELHI)HI)I€ OKOJIOTHUYCCKHUC HpOﬁHGMBI COBpeMeHHOCTI/I,
CTPOUTEIBHBIE [IAHMPOBaTh M  CAMOCTOATENBHO  BBIIONHATh  TAKYIO dbopMUpOBaTH MO OTHOIIEHHIO K HHUM COOCTBEHHYIO
KOHCTPYKIIUH C EATETHHOCTD: TTO3UITHIO;
HCITOIb30BAaHUEM
TeXHOJIOIHH -MHTEPEC K  pasinuyHbiM  chepam  NpOGECCHOHANBHON | - opnmanue HEOOXOIMMOCTH MCHOJB30BAaHUS JOCTHKEHUN
I/IH(I)OpMa]_II/IOHHOI‘O ACATCIIBHOCTH, COBPEMEHHOM onoJsiornu " OMOTEXHOJIOTHIA IS
MOJEIUPOBaHUI -BHOCUTL  KOPPEKTHUBBI B  JE€ATEIBHOCTb, OIECHHUBATH | PAIMOHAIBHOTO IIPHUPOJIONIOIB30BAHMA




COOTBCTCTBUC PC3YJIbTATOB LCJIAM, OLCHUBATL PHUCKU

MMOCJICACTBHUI IEATCILHOCTH;

-YMEHHE POTrHO3UPOBATh HEOIArOMPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBHS MPEAINPUHUMAEMBIX JEUCTBUN, MIPENOTBPAILIATH
HX;

-CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY

METOZIOB PELICHHS IIPAKTUYECKUX 33714 B
npodeccruoHaabHOH cdepe.

- TpuoOpeTeHne OIbITa NMPUMEHEHUS OCHOBHBIX METOOB
HAYYHOTO TIO3HAHUS: HAOIIOEHUS M OMUCAHUS MIPOIIECCOB U
SBJICHUM; OpraHu3allid W IPOBEJECHUSA OSKCIEPUMEHTA,
BBIJIBKCHUSI THIIOTE3, BBIBICHUS 3aBUCUMOCTH MEXIY
UCCIIElyEMbIMH BEIMYMHAMHU, OOBACHEHHS IIOITYYEHHBIX
pe3yIbTaToB " bopmynupoBaHus BBIBOJIOB c
UCIOJIb30BAHUEM HAayUYHBIX TOHATUH, TEOPUI U 3aKOHOB
-OnuceiBaTh rI100aIbHBIE U PETHOHAIBHBIE SKOJIOTHYECKUE
poOJIEMBI U ITyTH UX MUHUMHU3ALUH.

-BriOupath MepsI 17151 coXpaHeHUs OMopa3zHoo0pa3us.
[Ipennarare criocoObl AEHCTBHS 11O O€30TaCHOMY
MOBEJICHUIO

Y CHIDKCHHUIO BIIMSIHUS YEJIOBEKa Ha MIPUPOTHYIO CPEdy.
-MHTepipeTupoBaTh pe3yabTaThl IPOBEAEHHOTO
OMO3KOJIOTHYECKOTO IKCTIEPUMEHTA C UCTIOIB30BAHUEM
KOJINYECTBEHHBIX METO/IOB.

-OnuchIBaTh CBSI3b MEX/1y OPTaHU3MOM U CPEIoi ero
oOuTaHusl.

-YCTaHaBIMBAaTh CBSA3b CTPYKTYPBI U CBOMCTB 3KOCUCTEM.
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2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUATIIMHBI
2.1. O0bem yueOHOIro nmpeaMeTa U BUAbI y4eOHOH padoThlI.

Bun yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 12
BT. 4.

TEOPETHYECKOE 00yUeHUE 34
B T.4. IPO(ECCHOHATEHO-OPUEHTUPOBAHHOE COJICPKAHUE 2
NPAKTUYECKUE 3aHATUSA 26
B T.4. MPOECCHOHATBHO-OPUEHTHPOBAHHOE COJICP)KAHHE 8
71a00paTOPHBIE 3aHATUS 4
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2
Kourposabnas padora 6
IIpomexyTounas arrecrauus (AuddepeHIUPOBAHHBIN

3a4er) 2




2.2. TemaTu4ecKkuii IVIAH M COIEeP:KaAHME Y4eOHOM TUCUMIIMHBI «BHOJIOrus)

YpoBeHb
HaumenoBanue |Coaep:xkaHue y4eOHOro matepuasa (0CHOBHOe 1 MPodeccCHOHAIBLHO-OPUEHTHPOBAHHOE), O0beMm ycl:;oemm DopmMupyembie
pa3iesioB U TeM  [1a0OpaTOpPHBbIE M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYIb (IPY HAJTMYHMH) 4acoB KOMIIETEeHI[UHU
1 2 3 4 5
Pasznea 1. KiteTka - cTpyKTYpHO-(PYHKIMOHAJIbHAS €IMHUIIA 5KUBOT0 16

Tema 1.1. OCHOBHOE COiepKAHNe 4 OK 2
bHOJIOTHSA KAK  Tegpernueckoe 00yuenue: 4
nayka. Obmast  (Coppevenmbie oTpaciiu 6HOIOTMYECKUX 3HAHMM. CBA3b GHOIOTHH C APYTVIMA HAYKAMH: 1
XAPAKTEPUCTUR A |5y 6x yvust, Guousnka, GMOHUKA, reHoreorpadus u ap. Posis u MecTo 61oIoruy B
KU3HU (OpMHUPOBAHUY COBPEMEHHOM HAYYHOM KAPTUHBI MUpPA. Y POBHU OpPraHU3al[M1 KUBON MaTepHHu.

OO011ast XapaKTepUCTUKA KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMUYECKHI COCTaB KIETOK
Tema 1.2. OCHOBHOE cOIepKaHue 6 OK-1
CTpyKTypHO- Teopernyeckoe o0ydeHue: 4 OK -2
¢byHkunonanbH asiKnerounas Teopus (T. IlIsann, M. Ineiinen, P. Bupxos). OCHOBHbIE NOJI0KEHUS COBPEMEHHOM 1 OK -4
OpraHusanus KJICTOYHOW T€OpHUH. THIIBI KJIETOYHON OpraHU3alUN: IPOKAPUOTHIECKUN U DYKapHUOTUYECKHM.
KJIETOK OHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTPOCHHE MPOKAPUOTHUECKOU KIIETKHU.

CTpoeHne dyKapHoTHUECKOW KieTkH. Heknerounsie popMbl )KU3HU (BHPYCHI, OakTeprodarn)

IpakTHyeckue 3aHATHSA: 2

BupycHble u 6akTepuanbHble 3a001eBanus. OOIye NPUHIMIIBI HCIOIB30BAHUS JIEKAPCTBEHHBIX 2

BeriecTB. OCOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB. [IpescTaBiieHne yCTHBIX COOOIEHUH C

[pe3eHTAalMEN, TOATOTOBIEHHBIX 10 IEPEUHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENOAABATEIEM
Tema 1.3. OcHOBHOE coepkaHue 2 OK-2
OGMeH BelecTB H TeopernuecKkoe 00yueHHe: 2
npeBpamenne [MonsiTHE MeTabOIM3M. ACCUMUIALMS U IUCCUMHIISALNS - IBE€ CTOPOHBI MeTa00am3Ma. THUIisl 1
PHEPTUH B KIETKE |06\ 1ena BemecTs: aBTOTpOdHBIH U TeTepoTpodHblii, a3po0HbIi U aHaspoOHbIit. [TnacTuueckuil

oOMeH. DoTocrHTe3. XEeMOCHHTE3
Tema 1.4. OcHOBHOeE coJep:KaHue 2 OK-2
Ku3HeHHbIH TeopeTnueckoe ofyuenue: 2 OK-4

KneTouHslil IUKJT, €ro nepuoibl. MUTO3, €ro CTauu U MPOUCXOASAIINE MTPOIIECCHI.
buosiornueckoe 3HaueHre Muto3a. Menos u ero craguu. [loBegeHne XpoMocoM B MEHO3eE.
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Kpoccunrosep. buonornueckuii cmMbIci Melio3a

Teopernueckoe o0yueHue:

MoJeKysipHbIi ypOBEHb OpraHU3AIIH KUBOTO 2
Pa3nen 2. Ctpoenue u GyHKIMH OPraHusma 22
Tema 2.1. OCHOBHOE COiepKAHNe 8 OK-2
Crpoenne Teopernyeckoe o0yueHue: 8 OK-4
opranusma MHOTOKJIETOYHbIE OPTaHU3MbI. B3aUMOCBSI3b OpPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM IK-2.1
opraamu3me. ['oMeocTa3 opranu3ma u ero noJiJiepKaHue B MPoIecce )KU3HeAeaTeIbHOCTH. TKaHu.
(OCHOBHBIE CHCTEMbI OPraHOB, UX CTPOCHHE U (DYHKIIUU.
Tema 2.2. OCHOBHOE coJIepKaHue 2 OK-2
DopMbI Teopernyeckoe o0yueHue: 2
Pa3MHOKECHUS DopMBI pa3MHOKEHHS OPraHU3MOB. becrosnoe u monoBoe pa3sMHokKeHue. Busisl 6ecronoro
OpraHusmMoB pazmHoxeHus. [lomoBoe pasmHoxkeHue. ['amerorenes y :xkuBoTHbIX. CliepMaToreHes u 0OreHes.
CtpoeHue noJIoBbIX KJIeTOK. OII010TBOPEHUE
Tema 2.3. OcHoBHOE coiepKaHue 2 OK-2
OHTOreHe3 TeopeTnueckoe o0yueHue: 2 OK-4
pacTeHui, WuanBHyanbHOE Pa3BUTHE OPTaHU3MOB. DMOpHoOreHes u ero craaun. [loctaMOproHambHbII
"KHBOTHBIX H nepuof. CTauu NOCTIMOPHOHANIFHOTO PA3BUTHA y )KUBOTHBIX U 4yesioBeka. [Ipsmoe u Henpsimoe
yesioBeKa pa3ButTue. buonorndeckoe crapenue u cMepTh. OHTOTEHE3 PACTCHUN
Tema 2.4. OcHOBHOE coJIep:KaHue 4 OK-2
3aKOHOMEPHOCTH (TeoperTnuecKkoe 0GyueHHe: 2 OK-4
HacIe10BaHUs (OCHOBHBIE TIOHATHS TEHETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl [. Mennens
(MOHOTHOpPUTHOE M TOJUTHOPUIHOE CKpeluBanue). B3anMoeiicTBre reHoB
IMpakTuyeckue 3aHATHS: 2
Perrenue 3aaa4 Ha OonpeaAciICcHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
MOHO-, T1-, TOJIUTUOPUIHOM U aHATIM3UPYIOIIEM CKPEIIUBAHUN, COCTABIICHHE T€HOTUITUYECKUX
CXEM CKPCIIMBAHUA
Tema 2.5. OCHOBHOE COIEP/KAHUE 2 OK-1
Cueniennoe Teoperudeckoe odydueHue: 2 OK -2
Hac/1€10BaHue 3akonbl T. Moprana. CuerniieHHOe HacleJOBaHUE T€HOB, HAPYILICHUE CUETUICHUS.
HacsienoBanne Npu3HAKOB, CIETJIEHHBIX € TOJIOM
OCHOBHOE CO/IepIKAHHE 2
2
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3MeHUMBOCTb IPU3HAKOB. BU/Ibl N3MEHUMBOCTH: HACJIEICTBEHHAs! M HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTMUECKUX PAJIOB B HacieacTBeHHON usmenunBocty (H.W. BaBuios). Myranmuonsas
TEOpUs U3MEHYMBOCTU. Bupl MyTaluii ¥ NpUYMHBI UX BOSHUKHOBEHU. KapuoTum yenoBeka.
HacnencrBennsie 3a00sieBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH yenoBeka. boiesnn
C HACJICACTBEHHOH NPEPACIOIOKEHHOCTBIO. 3HAYEHNE MEIUIIMHCKON T€HETUKH B
MPEJOTBPALICHUN U JICYEHUN TeHETHYECKUX 3a00JICBaHMI YeTIOBEKA

CTpoenne u pyHKIHHN OPraHU3MA 2
Paznen 3. Teopusi 3BoJIonuu 10

Tema 3.1. OCHOBHOE coJiepKaHue 4 OK -2
HAcTopus Teopernyeckoe o0yueHue: 4 OK-4
PBOJIIOIIMOHHOTO  [Tepppie sBomonuonnsie kKouuenuuu (K.B. Jlamapk, XK.JI. Broddon). DBomonuonnas Teopus Y.
Y IECHMSL. JlapButa. CHHTETHYECKAsI TCOPHS IBOJIIOIMU M €€ OCHOBHBIE TIOJI0KEHHS.
MukposBo.onu s MukposBosronus. [Tomysiyst Kak 3JeMeHTapHas €JHHAIA YBOJTIONKHU. | €HeTHIECKHE OCHOBEI

ABOJIIOLMU. DJIeMEeHTapHbIe (haKTOPHI BOJIOIMU. EcTecTBEHHBIN 0TOOD - HaNpaBIsAIOMIHi GakTop

pBOIIOIIMH. BumooOpa3oBaHue Kak pe3ybTaT MEKPOIBOIIOIIHH
Tema 3.2. OCHOBHOE cOJIepKaHue 2 OK -2
Maxpo3Bo1IonH fi. Teopernueckoe 00yyeHHe: 2 OK -4
BoSHUKHOBEHHE H Maxkpoaosmtonusi. @opMbl 1 OCHOBHBIE HarnpaBieHust MmakposBostonnu (A.H. Cesepuos). [1ytu
PA3BUTHE dKUIHU |16, c1ypicepns Guonormyeckoro mporpecca. CoxpaHeHHe 6HOpa3sHO06pa3ns Ha 3eMe.
Ha 3emie ['mrmoTe3bl 1 TEOpUU BO3HUKHOBEHUS JKU3HH Ha 3emiie. [1osBIIeHNE MePBBIX KICTOK U UX

pBooHs. [IpokapuoTsl 1 9ykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OpPTraHN3MOB.

BO3HHKHOBEHHE OCHOBHBIX 1IaPCTB dYKAPHUOT
Tema 3.3. OcHOBHOE coJIep:KaHue 4 OK -2
IIpoucxo:xkaenue Teoperuueckoe ody4yeHue: 4 OK -4
"1€J10BEKA - Pa3BuTHE OpraHN4YecKOro Mupa. AHTPOIOJIOTHSA - HayKa O yenoBeke. CucTeMaTH4eckoe IK-2.2
AHTPOHOTEHES moJioskeHne yenoBeka. CXOJCTBO M OTIMYHS YEJIOBEKA C )KUBOTHBIMUA. OCHOBHBIE CTATUU

AHTPOINOreHe3a. JBOJIIOIUS COBPEMEHHOI0 YeJi0BeKa.

YesioBeueckne pachbl M X eTHHCTBO. BpeMsi M myTH paccejieHUs YeJIOBeKa MO0 MJIaHeTe.

Ipucnoco0ICHHOCTD YeJI0BeKA K Pa3HbIM YCI0BHSAM Cpe/bl
Pasznen 4. Dxojorus 14
Tema 4.1. OCHOBHOE coJiep:KaHue 4 OK-1
DKOJIOTHIECKHE  (Teopermueckoe 00ydeHHe: 4 OK -2
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(haxTOopsI M cpeasl
SKM3HU

Cpenbl 0OMTaHKUs OPraHU3MOB: BOJHAsA, HA3€MHO-BO3IylIIHAs, IOYBEHHAs, BHYTPU
opranuzMeHHast. @U3HKO-XUMUYECKHE 0COOEHHOCTH Cpel OOMTAaHUsI OPraHU3MOB.
[TpucnocoOnaeHns opraHu3MoOB K JKU3HU B pa3HbIX cpenax. IlonsaTre sxosornueckoro akropa.
Knaccudukanus sxonorndeckux paxtopos. [Ipasuno munumyma 1O. JInbuxa. 3akoH
rosiepanTHOocTH B. [llendopma

OK-7

YFJ'IY6J'ICHHO N3Y4YarOTCA OTXOAbI, CBA3AHHBIC C OHpCI[CJ'ICHHOﬁ HpO(bCCCI/ICI\/'I/CHeLII/IaJILHOCTBIO

IIpakTHYecKHe 3aHATHSA:

HpaKTI/I‘-ICCKOC 3aHATUC ((OTXO,Z[BI MMPOU3BOACTBA»
15

Tema 4.2. OCHOBHOE coJiep:KaHue OK-1
[lomysiuus, Teopernueckoe o0yueHue: OK-2
coobmecrsa, DKOIOrMyeckas XapakTepUCTHKA BU/A M MOMYJIAMU. DKOJOrHYeckas HUIIA BUJIA. OK -7
IKOCHCTEMBI DKOJIOTMYECKUE XapaKTepUCTUKH Tonysiun. CoobInecTBa 1 S5KOCHCTeMbl. BHOLIEHO3 1 €ro

ctpykTypa. CBsi3u Mex/1y opranu3Mamu B 6uotieHo3e. CTPYKTYpHbIE KOMIOHEHTBI SKOCHCTEMBI:

[POYIEHTbI, KOHCYMEHTBI, peAyLeHThl. KpyroBOpOT BELIECTB M MIOTOK 3HEPTHU B SKOCHCTEME.

Tpoduueckue ypoBHH

IMpakTHYeCKHE 3aHSITHS:

Tpoduueckue nenu u cetu. OCHOBHbIE MOKA3aTENN IKOCUCTEMBI. bruomacca u mpo yKiusl.

DKOJIOTHYECKUE MUPAMHUJIBI YHCell, OUOMACChl i SHepruu. [IpaBuIto HPaMU/IBI SHEPTHH.

PenieHne NpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aaHHH 10 IIEPEHOCY BEIIECTBA U SHEPIHU B

PKOCHCTEMAX C COCTABICHUE TPOPUUECKUX IIENeil U MUpamMul OHOMACCHI M SHEPTHU
Tema 4.3. OCHOBHOE COIepKAHNEe OK-1
buocgepa - TeopeTnueckoe odydeHue: OK -2
r106a1bHas buocdepa - sxuBas o6onouka 3emin. Pa3sutne npeacrasieHuil o buocdepe B Tpyaax B.J. OK-7
IKOJIOTHIECKAsT  Benyanckoro. O6macTn Guocdepsl 1 ee KOMIOHEHTHL. JKHBOE BemecTBO GHocdephl U ero
cucrema (byHKIHL.

3aKOHOMEPHOCTH CcyIiecTBoBaHuUs 6nocdepsl. OcodbeHHocTn Gnocdepsl Kak rI00aIbHON

procucTeMbl. JluHaMuueckoe paBHoBecue B Orocdepe. KpyroBopoTs! BelecTs 1

OHOreOXMMHYECKHE NUKIIBL. [ 100anbHble SKOJOTHYeCKHe MPo0IeMbl COBPEMEHHOCTH
Tema 4.4. OcCHOBHOE coJIep:KaHue OK-1
Biinsinue Teopernueckoe o0y4enmue: OK -2
AHTPOMOTEHHBIX  |A yrpororeHHbIe BO3AEHCTBUS Ha OHOChepy. 3arpsa3HeHus Kak BHJ] aHTPOIIOTEHHOTO OK -4
(axTopos na BO3ICHCTBUSI. AHTPOMOTeHHbBIC BO3ICUCTBUS Ha aTMochepy. BosaeiicTBus Ha rumpochepy. OK -7
buocepy BosneiicTBust Ha muTOChEPy. AHTPOIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKHE COOOIIECTRA. [K-2.2




B Tom 4nciie npogeccHoOHATBHO-OPHEHTHPOBAHHOE COePKaHNe NPAKTHYECKOr0 3aHATHSA

[MpakTuyeckoe 3ansTre «OTXOABI MPOU3BOCTBa». Ha ocHOBE denepanbHOro
KJ1acCU(DUKAIMOHHOTO KAaTaJIOTa OTXO0B OIPEENSATh KIIACC OMACHOCTH OTXOJIOB; arperaTHoe
cocTosiHHE U (Pu3nyecKkyro GopMy 0TX010B, 00pa3yroImuXxcs Ha paboueM MecTe / Ha dTarnax
MPOU3BOJICTBA, CBA3aHHBIC C ONPEACTICHHOI npodeccren/cnenuaabHOCTHI0
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Tema 4.5. OcHOBHOE coJiep:KaHue OK-2
Binsinue Teopernueckoe o0y4enune: OK -4
conHnaIbLHO- 310pOBbE U €ro cocTaBisromue. GakTOPbI, MOJOKHUTENLHO M OTPULATENLHO BIMSIOLINE HA OK -7
IKOJOTMIECKUX  onrappsM yenoseka. [Ipo6iieMa TEXHOTEHHBIX BO3AEHCTBHUI HA 310POBBE YEIOBEKA [K-2.2
axTopos na (37IEKTPOMAarHUTHBIE TIOJISI, OBITOBASI XMMHSI, U30BITOYHBIC IITYMBI, paHaIFs | T.I1.). AanTanus
3110pOBLE OpraHu3Ma 4elnoBeka K (pakTopam OKpyKaroweh cpeasl. IIpuHuunbsr popMupoBaHus
‘1€J10BEKA 310pOBbecOEperaromero noseaenus. Gu3nueckas akTUBHOCTE M 310pOBbe. buoxuMuueckue

ACTICKTHI PAIllHOHATBHOTO MTUTAHUS

B ToMm yuciie npodeccoHATbHO-OPMEHTHPOBAHHOE CO/IeP:KaHMeE 3aHATHS

B kauecTBe TPUTTEPOB CHIKAIOUINX PAaO0OTOCIIOCOOHOCTH UCTOIB30BaTh YCIOBHUS OCYIIECTBICHUS

npodeCCHOHATBLHOM IEATENFHOCTH: IIIyM, TeMIIepaTypa, Gu3ndeckas HarpysKa u T.1I.
KonTpoJsbHas TeopeTnueckne acieKThl IKOJIOTHU

abora
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COCPKaAHME (COAep/KaAaHNe TPHKJIAJTHOT0 MOKYJIsI)

Pasnen S. buoJsiorus B :Ku3Hmn OK-1
Tema S.1. OcHOBHOE coepKaHHe OK -2
BHOTEXHOJIOTHH  Teopernueckoe comepKaHme: OK -4

B1oTexHO0JI0THS KaK HAYKa U NPOU3B0oACTBO. OCHOBHbIE HANIPABJIEHHUS COBPEeMEHHOM

OnotexHosorun. Meroabl 6M0TeXHOJMOTHH. O0bEeKThHI OMOTEXHOJIOTHH. JTHKA

OMOTEXHOJIOTHYECKUX U FreHeTHYeCKNX IKcnepumMeHToB. [IpaBuia noucka u anaausza

0M03K0JI0THYecKOi MHPOPMAIIUYN U3 PA3JIUYHBIX HCTOYHUKOB (Hay4YHAasi U yueOHO-HAYyUYHAas

JINTEPATypa, CPeACTBA MAacCOBOil HHpopMannu, ceTb IHTepHeT M Apyrue)

IIpakTHYecKHe 3aHATHSA:

Keiicbl Ha aHaIM3 HHPOPMALMH 0 HAYYHBIX JOCTHKEHHUAX B 00J1aCTH INeHETHYECKUX

TeXHOJIOTUH, KJIeTOYHOWH MHKEHEePHUH, MUIIEBbIX OMOTeXHOI0rni. 3ammTa Keiica:

npeAcTaBJeHue Pe3yJibTATOB pellieHUsl KelCOB (BBICTYIJIEHHE C NPe3eHTaluei)
Tema 5.2.1. BuoTexH0JIOrHM B NPOMBIIIJICHHOCTH OK-1




Tema 5.2.1. OCHOBHOE CoJIePKaHNe 2 OK -2
bHOTEXHOIOTHH B IpakTHyeckue 3aHATHSA: OK -4
IPOMBINLICHHOC by spytne MPOMBIIUICHHOW OMOTEXHOJIOTUHN U €€ TPUMEHEHUE B KU3HU YEIOBEKa, TOUCK U lK-2.2
™ aHaIM3 MHPOPMAITUH U3 PA3IMYHBIX UICTOYHUKOB (Hay4YHas M yueOHO-HAy4YHAs JUTEpaTypa,
CpeAcTBa MaccoBOW MH(pOpMaLuu, ceTh IHTEepHEeT U Apyrue)
Keticel Ha aHanu3 nHGOPMALIUK O PA3BUTHUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)
3ammra keiica: [IpeacraBienue pe3yabTaToOB pPelICHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIUEH )
Tema 5.2.2. ConuajibHO-3THYECKHE ACIEKTHI OHOTEeXHOJI0T Uil 2
Tema 5.2.2. OcHOBHOE coepKaHHe 2 OK -1
CounajibHo- IpakTHyecKue 3aHATHA: 2 OK -2
PTHYECKNE DTUYECKHE ACTIEKTHI Pa3BUTHsI OMOTEXHOJIOTUI M MPUMEHEHHE UX B KM3HH YEJIOBEKA, TIOUCK U OK - 4
ACHEKTHI _ |aHanu3 nadopManuy U3 pa3IMYHEIX KCTOYHUKOB (Hay4Has ¥ y4eOHO-Hay4Has JIMTeparypa, [1K-2.2
OUOTEXHONOTHH  ohencrRa MaccoBOI nE(OpMaLHH, ceTh MIHTEHET 1 ApyTrHe)
Kelicpl Ha aHanu3 nHpopMauy 00 3THYECKUX aCHEKTaX pPa3BUTUS OMOTEXHOJIOTHH (10 rpymmam)
Bammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3CHTAIMEH ) 2
Tema 5.2.3. BuoTexXH0JIOTHM ¥ TEXHHYECKHE CHCTEMbI 2
Tema 5.2.3. OcHOBHOe coJep:kaHue 2
buorexHooruu u [pakruvecKue 3aHATHI: 2
TEXHUYECKUE Pa3BuTHe GHOTEXHOIOTUHN ¢ MPUMEHEHMEM TEXHUYECKUX CUCTEM (OMOUHKEHEPHS, 2
CHCTEMBI OuOMH(pOpMATHKA, OHOHUKA) M MX TIPHMECHCHHUE B )KU3HU YETIOBEKA, TIOMCK U aHaJIN3
MH(OpMalIMK U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas ¥ yueOHO-Hay4Has JUTepaTypa, CpeAcTBa
MaccoBoi nH(popmanuu, cetb UHTEpHET M Apyrue)
Keiichl Ha aHaau3 HH(POPMALIUK O PA3BUTHH OMOTEXHOJIOTMi ¢ IPMMEHEeHHeM TeXHUYeCKUX
cucTeM (1o rpynmnam) OK-1
3ammuTa keiica: [IpeacraBienne pe3yJibTaTOB pelieHUs KeiicOB (BBICTYIJIEHHE C 2 OK -2
npe3eHTanuen) OK-4
JudpepenupoBannbIii 324eT 2 MK-2.2
Bcero: 72
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3. YCJOBMSA PEAJIN3AIIAN TPOTPAMMBI YYUEBHOM
JUCHUILIAHBI

3.1. MarepuajbHO-TEXHHYECKOE OCHAILIEHUE

Jlns peanu3zanuu nporpamMMbl TPOPECCUOHATBEHOTO MOTYJISI IPETYCMOTPEHBI
CJIeIyIOLIME ClIeHUaIbHbIe TOMENICHUS:

KaOuner xumum u 0Ho10rumn

Pabouee Mecto nipenogaBarens (CTod, CTYJ)

PabGouune Mecta cTyneHTOB (11apTa, CTyJ)

Oo6opynosanue: 11K ¢ mporpaMmMHBIM 0O€CTICUEHHEM,
MYJIBTUMEIHATPOEKTOP, SKPaH, IPUHTEDP.

HarnsaHo-umiocTpatuBHble cpecTBa 00yueHUs (yueOHbIE TIaKaThI).

Junaktuyeckue cpeacTBa OOydeHHUs.

DNeKTpOHHBIEC CPeACTBA OOYyUEHHUSI (PJEKTPOHHBIC JUCKU, TPE3CHTAIINN ).

DKpaHHO-3BYKOBBIE CpeACTBA OOyUEHHUS (BUACO(DUIBbMBI).

3.2. UudopmanunonHoe odecnevyenne o0yueHust
3.2.1. OcHOBHBIE H3TaAHUS

1. buonorus. 10 knacc. ba3oslil ypoBens : YueOHuk / B.B. Ilaceunux,
A.A. Kamenckui [u ap.]; moa. pea. B.B. Ilaceunuk — Mocksa : [Ipocsenienue,
2022. — 224 c¢. — ISBN  978-5-09-099558-0. @—  URL:
https://book.ru/book/951302 (mara oOpamenusi: 12.11.2024). — Tekct
DIEKTPOHHBIM.

2. buonorus. 11 knacc. ba3oBsiii ypoBens : YueOnuk / B.B. Tlaceunuk,
A.A. Kamenckuit [u ap.]; moa. pea. B.B. ITaceunuk — Mocksa : [IpocBernienue,
2023. — 272 c¢. — ISBN  978-5-09-103625-1. @—  URL:
https://book.ru/book/951355 (mara oOpamenusi: 12.11.2024). — Tekct
AIEKTPOHHBIN.

3. Mawmonros, C. I'., O0mas 6uonorus : yueonuk / C. I'. MamonToB, B.

b. 3axapoB. — Mocksa : KuoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8.
— URL: https://book.ru/book/948581 (nara obpamenus: 12.11.2024). — TekcT :
AIEKTPOHHBIM.

4. Konecuukos, C. U., O6mas Ouosnorus : yuyebHoe mocodue / C. N.
KonecunkoB. — Mocksa : KnoPyc, 2023. — 287 c. — ISBN 978-5-406-11707-1.
— URL: https://book.ru/book/949522 (nara obOpamenus: 12.11.2024). — TekcT :
DIIEKTPOHHBIM.



3.2.2. JlonoJIHUTEJIbHbI€ HCTOYHUKH
1. OO6mras 6uosiorus: y4eOHHMK ISl CTYACHTOB YUPESXKICHHUN CPEIHETO
npod. O6pazoBanust KoncrantunoB B.M., Pesanos A.I'., ®aneeBa O.E.M.:
N3parenbckuii neHTp «Akanemus» 2014

2. buonorusi ¢ ocHoBaMH 3KOJIOTHMHU: YYEOHUK MJIA CTYH. YUPEKICHUMN
Bbicil. O6pazoBanus Pyuun A.b., Cunaesa T.b. u np.M. 2014
3. OO6miass OWONOTHS C OCHOBAMHM JKOJIOTUM M MPUPOIOOXPAHHOU

nearenbHocTy. Tynukun E. U M., U3nat. Llentp «Akanemus.»,2002

3.2.3. UnTepHer - pecypcsl
1. www.sbio.info (Bcst Ononorus. CoBpeMeHHas OM0JIOTHs, CTaTbU,

HOBOCTH, OuOnoTeka).(nara oopamenus: 12.11.2024)

2. www.5ballov.ru/test (TecT ais aGUTYpUEHTOB IO BCEMY LIKOJILHOMY
Kypcy ouosiorun).(nara oopamenus: 30.11.2024)

3. www.biology.ru (buonorust B OTkpsiToM KoJutemke. CalT coiepKuT
AJIEKTPOHHBIN yueOHUK 1o 6uosoruu, On-line Tectsr).(naTa oOpaiieHus:
12.11.2024)

4. www.informika.ru (O1eKTpOoHHBIN y4eOHUK, OOJIBILION CIIHMCOK
UHTEpHET-pecypcoB). www.nrc.edu.ru (buonornueckas kapruna mupa. Paznen
KOMIIBIOTEPHOTO yueOHHKa, pa3padbo-TaHHOTO B MOCKOBCKOM TOCYAapCTBEHHOM
OTKpPBITOM YHHUBepcutere).(nata oopamenus: 12.11.2024)

5. www.nature.ok.ru (Peakue u ucuesaromiye >XMBOTHbIe Poccun —
npoekT Dkojoruueckoro neutpa MI'Y um. M.B.JlomonocoBa).(nara
obparnienus: 12.11.2024)

6. www.kozlenkoa.narod.ru (st Tex, KTO YYUTCS caM U YYUT APYTHX;

OYHO W IUCTAHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM MpeaMETaM).(1aTa
obOpamenus: 12.11.2024)

7. www.schoolcity.by (buosiorust B Bonpocax u orBeTax).(z1ara
obOpamenus: 12.11.2024)
8. www.bril2002.narod.ru  (buosorus s mKoabHUKOB. Kpartkas,

KOMITaKTHasi, HO JOCTATOYHO TojapoOHast uHopMmaiusa 1o pazaenam: «Oomas

ouwonorust», «boranmka», «3oomorus», «YemoBek»).(Iara  OOpaIICHUS:
12.11.2024)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUSI YUEEHOU
JANCHUITJINHBI

Kontposis u

OLICHKAa PE3YIILTATOB

OCBOCHMH

y4eOHOM  JAUCIUTIIINHBI

OCYHICCTBILICTCA IIPCIIOAABATCIIEM B IIPOHOCCCC IIPOBCIACHUA IIPAKTUYCCKUX U
J'Ia60paTOpHBIX SaHHTHﬁ, TCCTUPOBAHUA, a4 TAKKC BbIIIOJIHCHUA 06yanOHIHMHCH
HHAWBUIYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

Oo01mas
KOMIIETeHIUSA

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Paznea 1. KiteTka - cTpyKTYpHO-
(pyHKIIMOHAJIbHAS eIMHULA
"KHBOT0

KonTtposibHast pabota «MOJEeKyISpHbIT
YPOBEHb OPraHU3aLUU KUBOTO)

OK 02

buonorus kak Hayka. O61ias
XapaKTePUCTUKA KUZHU

3arosiHeHre TaOIMILIbI C ONMCAaHUEM METO/I0B
MUKPOCKOTIMPOBAHUS C UX JTOCTOMHCTBAMHU U
HEI0CTaTKaMHU.

3amonHeHne Tabaubl «BKiIaa y9eHbIX B
pa3BUTHE OHOJIOTHI

3arnoJHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA M PAa3JIMUMii )KHBOTO U HE )KUBOT'O

OK 01
OK 02
OK 04

CTpyKTypHO-(YHKIHOHATIBHAS
OpraHu3anus KIeTOK

OneHuBaemasi IMCKyCCHs IO BOIIpOcam
MEeKIUH

Pa3paboTka kapThl IO KIacCU(PUKAITIT
KJIETOK ¥ UX CTPOEHHIO Ha MPo- U
HYKapHUOTHUYECKUX U 110 IapcTBaM B MUHU
rpymnmax

[TpencraBieHne yCTHBIX COOOIIEHHI €
Hpe3eHTaHI/IeI\/JI, IIOATrOTOBJIICHHBIX I1O
MEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX
npernoaaBaTeieM

OK 02

(OOMeH BellecTB U MpeBpalleHne
PHEPIUU B KJIETKE

DpOHTAIBHBIN OITPOC
3aroIHeHNE CPaBHUTENLHON TaOIUIIBI
XapaKTEepUCTHK THUIIOB 0OMEHa BEIIECTB

OK 02
OK 04

PKn3HEeHHBIN ITIMKIT KIETKH.
Muto3. Meiio3

OOcyx1eHne o0 BOIpOocaM JIEKIIUU
Pa3zpaboTka JE€HThl BpEMEHH >KU3HEHHOT'O
IMUKJIa

Paznea 2. Crpoenue u GpyHKIIUU
OpraHu3ma

KonTponbHast pabota “Ctpoenue u GQyHKIUN
opraHusma’

OK 02
OK 04

CtpoeHue opranuzma

OneHnBaemasi TUCKyCCHS

Pa3paOoTka KapThl TKaHEH, OPraHOB U
CHCTEM OpPraHOB OPraHMU3MOB (pacTeHus,
PKUBOTHBIE, YEIOBEK) C KPaTKOU
XapaKTePUCTUKOMN UX (YHKIIHIM

OK 02

DOopMBbI pa3MHOKEHUS
OpPraHU3MOB

DpOHTAIBHBIN OITPOC

3anonHeHne TabIHIIbI ¢ KPaTKOH
XapaKTepPUCTHKOI 1 puMepamu Gopm
[Pa3MHOXEHHUSI OPTaHU3MOB
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OK 02 OHTOTEeHE3 PAaCTCHHH, )KUBOTHBIX |Pa3paboTKa JICHTHI BPEMEHU C
OK 04 1 4eJoBeKa XapaKTEpPUCTUKOW 3TAIOB OHTOIEHE3a
OTIeIbHON TPYIION )KMBOTHBIX U Y€IOBEKa
o MUKporpymnmnam Tect/onpoc
OK 02 3aKOHOMEPHOCTH HacjeaoBanus |Pa3paboTka rioccapus
OK 04 DpOHTAIBHBIN OIIPOC
Tect 1o Bompocam JEKIUU
Pemenue 3a1a4 Ha onpeziesieHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-, JH-
, IOJIUTUOPUTHOM U aHAIIM3UPYIOIEM
CKpEIINBAHUU, COCTABICHUE
FeHOTUITMYECKHUX CXEM CKPEIIUBAHUS
OK 01 CuenieHHOoe HaclleJOBaHHUE Tect
OK 02 [IPU3HAKOB Pa3paboTka rioccapus
Pemienue 3a1a4d Ha onpeeneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
CIICTUICHHOM HAcJIeJIOBaHUU, COCTaBJICHHE
FeHOTUIIMYECKUX CXEM CKPEIIUBAHUS
OK 01 3aKOHOMEPHOCTU U3MEHUYMBOCTH (TecT.
OK 02 Perenue 3a1a4 Ha onpe/iesieHue TUIa
OK 04 MYyTalUU IIPU NIepefadye HacaeACTBEHHBIX
MPU3HAKOB, COCTaBICHUE TEHOTUITMYECKHUX
CXEM CKpelIMBaHUs
Paznen 3. Teopus 3BoronUN KonTponbHas padbota “Teoperndeckue
ACTIEKTHI IBOJIFOIIUH )KM3HU Ha 3emuie”
OK 02 M cTopus 5BOIIOLIMOHHOIO DpOHTAIBHBIN OIIPOC
OK 04 y4eHHs. MUKPO3BOIIOLMS Pa3paboTka rioccapusi TEpMUHOB
Pa3pa0oTka JeHThl BpEMEHHU Pa3BUTHUS
ABOJIFOLIMOHHOTO YUYEHHUS
OK 02 Maxkpo3BOJIIOLIHSL. OueHrBaeMasi IUCKYCCHS: UCIIOJIb30BaHUE
OK 04 BO3HUKHOBEHHE U pa3BUTHE ApryMeHTOB, OMOJIOTUYECKON TEPMUHOIOTUI
PKU3HU Ha 3emiie W CUMBOJIMKH JUIsl JOKA3aTeJNbCTBA POJCTBA
OpraHU3MOB Pa3HBIX CUCTEMATUYECKUX
rpymn PazpaboTka JeHThl BpeMeHH
BO3HWKHOBEHHS U Pa3BUTHSI )KU3HU Ha 3eMIle
OK 02 [IporcX0XKIECHUE YETIOBEKA - @dpoHTanbHeI onpoc PazpaboTka JeHThI
OK 04 AQHTPOIOT€HE3 BPEMEHU MTPOUCXOXKICHUS YEIOBEKA
Pasnen 4. Dxonorus
OK 01 JKoJorudyeckue GpakTopsl U TecT 1o 3KoJ0rnYeckuM pakTopaM U cpeaam
OK 02 CpEebl XKU3HU PKU3HU OpraHU3MOB
OK 07
OK 01 [Tomynsiust, coobiecTna, CocTaBiieHHE CXEM KpyroBOpOTa BELIECTB,
OK 02 PKOCUCTEMBI MCIIOJIb3Ysl MaTE€pUaIbl JICKIIUU
OK 07 PenieHne npakTUKO-OPUEHTUPOBAHHBIX

[pacUYeTHBIX 33JaHUH 110 TIEPEHOCY BEIIECTBA
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W SHEPTUH B YKOCHCTEMAX C COCTABJICHUE
TpoduuecKkux mernel u mupaMu OMOMacChl 1
PHEPTUU

OK 01 brocdepa - rmobdanpHas OueHuBaemasi IUCKYCCHS

OK 02 PKOJIOTUYECKAs CUCTEMa Tect

OK 07

OK 01 BiiisiHue aHTpONOTreHHbIX Tect

OK 02 (dakTopoB Ha Ouochepy [TpakTudeckas pabota “OTx0abI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnusiaue conmaibHO- OueHuBaemasi TUCKyCCHUs

OK 04 HKOJIOTHYECKUX (DaKTOPOB Ha BeimnonHeHne mpakTu4eckoi paboThl Ha

OK 07 3J10pPOBbE UEIIOBEKA BBIOOD:

[1K-2.2 "YMcTBEeHHAs! pabOTOCTIOCOOHOCTB",
"BnusiHue abnotnyeckux GpakTopoB Ha
YeJIOBEKa (HU3KUE U BHICOKHE
reMreparypsl)"

Paznen 5. buonorus B KuU3HA 3amuTa Keica: npeAcTaBlieHue pe3yibTaToB

peLIeHHsI KeHCOB (BBICTYIICHHUE C
MPE3CHTALNECH )

OK 01 bHOTEXHOIOTMHU B )KU3HU Ka)KJ0ro[BbINOIHEHHE Kelica Ha aHaiau3 UH(opMaiu

OK 02 0 Hay4HBIX JJOCTUKEHUSIX B 00J1aCTH

OK 04 FeHETUYECKUX TEXHOJIOTHH, KIIETOYHOM

[1K-2.2 MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHH (110
rpyImnam), IpeAcTaBIeHNue pe3ysibTaTOB
[pELIECHUS KEMCOB

OK 01 [TpomblmieHHas OMOTeXHOJI0THs [BhIONHEHHE Kelica Ha aHaiau3 MH(opMaIu

OK 02 0 pa3BUTHUH IPOMBIIIIIEHHON OMOTEXHOJIOTUN

OK 04 (1o rpymmam), MpeacTaBIeHHE Pe3yIbTaTOB

[1K-2.2 [pEIIeHUsT KeMCOB

OK 01 ConuanbHO-3TUYECKUE aclieKThl [BBINONIHEHME Kelica Ha aHau3 HH(OopMalun

OK 02 OMOTEXHOJIOT U 00 3TUYECKUX aCTEKTaX Pa3BUTHUS

OK 04 OMOTEXHONOTUH (10 rpynnam),

[1K-2.2 [IPEICTAaBICHUE PE3YJIBTATOB PEIICHHUS
KECOB

OK 01 broTexHoNOrnu 1 TeXHu4eckue [BplmonHeHHe Kelica Ha aHaiau3 MH(opMaIu

OK 02 CUCTEMBI 0 pa3BUTHS OMOTEXHOJIOTHI ¢ IPUMEHEHUEM

OK 04 TEXHUYECKUX CUCTEM (IO TpyIIam),

[1K-2.2 Mpe/ICTaBICHUE PE3YJIbTATOB PEIICHUS

KENCOB
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