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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

Oo6meoOpa3oBaTenpHas AuciuiuinHa «buomorus»  sBIsieTCs  00s13aTEIBHOM
4acThIO 00I1e00pa30BaTEIbHOrO IUKJIa 00pa30BaTeIbHON MIPOTPaMMbl B COOTBETCTBUU
¢ ®IroC CIIO mno cnemuansHoctd 21.02.12TexHomoruss MU TEXHUKA pPa3BEAKU
MECTOPOXKACHUI TIOJIE3HBIX MCKOMAeMbIX. B mporpamme mmeercs mpodecCHoHAIbHOE
obpaszoBaHue, a uMeHHO, Pasnen 5. "buosorus B )ku3uu" B 00beMe 8 4acoB.

1.2. He.]'ll/l U IVIAHUPYEMbBIE PE3YJIbTAThI OCBOCHUA NTUCHUIIJIMHBI:

Heas: ¢QopmupoBanve y CTYIEHTOB IMPEACTABICHHS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpPraHU3aIluy KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSATHUS
pElIeHni B OTHOIIIEHUH OOBEKTOB KUBOM MPUPO/IBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3amaun:

1) chopmupoBaTh MOHMMAHUE CTPOCHUSI, MHOTOOOpa3usi U 0COOCHHOCTEHN KUBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3ALNH, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOJIOTMYECKUX
IPOLIECCOB M SIBJIICHUM B OKPYXKAIOWIEW cpene, LENOCTHOW HAay4HOM KapTHUHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BuUTh yMEHHUS ONPENEIATh KUBbIE OOBEKTHI B TPHUPOJE; TPOBOJIUTH
HAOJIIOICHUST 32 DKOCHUCTEMAaMU [IJISl BBISABJIICHHUS] E€CTECTBEHHBIX M AHTPOIOTCHHBIX
U3MEHEHHI, UHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH,

3) cdopMupoBaTh HaBBIKM  MPOBEACHUS  MNPOCTEHUIINX  OMOJOTHUYECKUX
AKCIIEPUMEHTAJILHBIX UCCJICIOBAaHUN C COOJIIOJICHUEM MPaBUil 0€30MacHOr0 o0paIeHusl
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MH(GOPMAIMIO OMOJOTHMYECKOr0 XapakTepa W3
Pa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH IO
OTHOIIEHUIO K OKpYXalomend cpene, COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBBIBATH U
coOI0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTUKEHUM OHMOJIOTHUYECKOM HAYKH U
TEXHOJIOTUA B TMPAKTUYECKOW JI€ATEIbHOCTH YEJOBEKAa, PAa3BUTHUH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH.



1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHS 001e00pa3oBaTe/IbHON JUCHUILIUHBI B cO0TBeTCTBUM ¢ PI'OC CIIO un Ha

ocHose ®I'OC COO
Koxn IL1anupyemMble pe3y ibTaThl OCBOCHHUS AHCIHILIHHbBI
HaHMeHOBaHHe
(opmupyembIx O0mmue JMCUMIIMHAPHBIE
KOMIeTeH M

OK 01. Beibupats
CIOCOOBI pEeLICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTUBHOH HEATEILHOCTH TEXHOJOTHMYECKON U
COILIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMHPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBIMIOJIHATH — TaKYIO
NESITEIbHOCTD;
- UWHTEpeC K pasIu4HbIM cdepaMm MmpodecCHOHATHHON

JESATEIILHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOATENILHO (OpMYIHpPOBaTh U  AKTYaJIM3UPOBAThH
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK UM OCHOBAHMS AJIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAENATh LEIN ACITEIbHOCTH, 3a/aBaTh IapaMETpPbl U
KPUTEPUU UX TOCTHKEHUS;

- BBUBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

MMPOTHUBOPCUYHA B

- BHOCHUTBL KOPPCKTUBBI B  ACATCIBHOCTb, OLCHUBATH
COOTBETCTBHC PE3YIBTATOB OEJIsIM, OLICHUBATh PUCKHA
HOCJ'ICI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHUE npu  pCIICHUU

KU3HEHHBIX Tpo0IeM

0) 0a30BbIe HcCCIE0BATEIbCKHE e CTBHSI:

- BIAJETh HABBIKAMU  Yy4EOHO-UCCIIEOBATENHLCKOH U
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3pelIeHUs pooiiem;

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe U POJMU OHOJOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YeloBeKa AJIs PelIeHus )KU3HEHHBIX MPo0eMm;

c(hOpMUPOBAHHOCTb  yYMEHHS  PACKpbIBaTh  COJEPKAHHE
OCHOBOTOJIAralomux OHOJOTHYECKUX TEPMUHOB M TOHSTHIA:
JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, MOIYJISLHUS,

JKocHucTeMa, OwuoreHo3, Owuocdepa; wmerabonusm (oOMeH
BEIIICCTB u MIPEeBpaICHIEC JHEPTHUN), roMeocTas
(camoperynsius), OMOCHHTE3 Oeka, CTPYKTypHast

opranu3anus XUBBIX CUCTEM, TUCKPECTHOCTL, CaMOPETyJIsANs,
CaMOBOCIIPOU3BCACHUC (perOJIYKLII/IH), HaCJICIACTBCHHOCTD,

W3MEHYMBOCTh, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBAasi OpraHu3aLus;
chOpMUPOBAHHOCTh  yYMEHHS  PACKpbIBaTh  COJEPIKAHHE

OCHOBOIIOJIATAIOIINX OHOJIOTMUECKUX TEOPHA W THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOKACHUS KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOTIOJIATAIOIITHE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I. Mennens, T.
Moprana, H.M. BaBuioBa, 3. I'ekkens, ®@. Mrwoiuiepa, K.
bapa), rpanulbl KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTeHrne OmbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
HAayyHOTO  TIO3HAHMS,  HCIOJNB3YeMbIX B  OHOJOTHH:
HaOMIOJIEHUST W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB U

SBJICHHI; OpraHU3alMi M TPOBEICHHUS OHOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIOTE3, BBISIBJICHUSA
3aBUCUMOCTHU MEXIY UCCIIENYyEeMbIMU BEIIMYMHAMU,

OO0BSICHEHHUS] TIOJYYCHHBIX PE3yNbTaTOB M (OPMYIUPOBAHUS




- BBISIBIIATH HMPHYNHHO-CJICICTBCHHBIC CBSI3U u
AKTyaJIM3UPOBATh 3a/1a4dy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs,
HAaXOJWTh  apryMEHTBl  JUIA  JOKa3aTelIbCTBA  CBOMX
YTBEPXKACHHIA, 33/1aBaTh MapaMETPhl M KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJAC PEIICHUS 3aJa4du
pe3yNbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHWS B I[IO03HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIABATaTh HOBEBIC HJIEH,
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTH HX HCIIOJIL30BAaHUS B II03HABATCILHON U
COILIMAJILHOM MPAKTUKE

npeajaratb  OpHUIMHAJIbHBIC

BBIBOJZIOB C KCIIOJIb30BAHHUEM HAYYHBIX IOHITUH, TEOPUH H
3aKOHOB;

COPMHPOBAHHOCTh ~ YMEHHUSI  BBIICISTH  CYIIECTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U  DYKApHUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMEHa BEUIECTB W TMPEBpAIlEHUS JHEPTUU B  KIIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei{03a, OIUIOJI0TBOPCHHUSI, PA3BUTHUS H
Pa3MHOXXCHHS, WHIWBUIYaIbHOTO pPAa3BUTHS  OpraHW3Ma
(oHTOrEeHe3a), OOpbOBI 3a CYIIECTBOBAaHHME, ECTECTBEHHOIO
otOopa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpeae OOWTaHMS, BIUSHUS KOMIIOHGHTOB JKOCHUCTEM,

AHTPOITIOTCHHBIX U3MEHEHHUU B JKOCHUCTEMAX cBoeH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBPAIICHUE YHEPTUHU B
ouocdepe;

c(OPMHPOBAHHOCTh YMEHHUs peliaTb OMOJOTHUECKUE 3ajauu,
COCTaBJIATh TEHOTHUIMYECKHE CXEMbl CKpEUIMBAaHUS JUIs
pa3HbIX TWUIIOB HACJENOBaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBIATh CXEMBI IIEPEHOCAa BEINECTB M JHEPrUU B
9KOCUCTEeMaXx (1IeTH MUTaHUs, TUIIEBbIE CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
WHTEPIIPETAUN
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHMSI 3a/1a4
npodecCHOHATbHON
JeATETbHOCTH

B 065acTi IeHHOCTH HAY4YHOT'O TIO3HAHMUSL:

- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH M OOLIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha Janore KYJIbTYD,
CIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MecTa B
MOJINKYJIbTYPHOM MUPE;

- COBEpILIEHCTBOBAHHE S3BIKOBOM M YUTATEIbCKOW KYJIBTYpbI
KaK CpeICTBa B3aMMOJEHUCTBUSA MEXAY JIIOAbMHM M ITO3HAHUS

MUpa;
- OCO3HAHHUE LIEHHOCTU HAy4YHOH NeATEeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATH MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO

JEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;
OBnajieHne yHUBEPCAIBHBIMH YYCOHBIMU ITO3HABATECIHBHBIMU
NENCTBUSIMU:

COPMHPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  OIICHWBAThH
UHPOPMALIUIO OHOJIOTHYECKOT0 COJIEPKaHMS, BKJIFOYAOLIYIO
MICEB/JIOHAYYHbIC 3HAHHWS W3  PA3IMYHBIX  HCTOYHUKOB
(cpenctBa MaccoBOM HMH(POPMALIMK, HAYYHO-TIOMYJISPHbIE
MaTepHalibl);  MHTEPIPETUPOBATh  ATHYECKHE  ACIIEKTHI
COBPEMEHHBIX HCCIEIOBaHUW B OHOJOrMM, MEAULUHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh TI00ATBHBIE KOJIOTHYECKHIE
npobJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHHIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

c(OPMHPOBAHHOCTh ~ yMEHHUI  co3gaBaTb  COOCTBEHHBIE
NUCBMEHHbIE U YCTHBIE  COOOLIEHMS  Ha  OCHOBE
Ouosiornyeckoil MHGOpPMALUU M3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapar OMoJIOTuu




B) paboTa ¢ ungopmanmeii:

- BIIaJIETh HaBBIKaMH TOJTYy4YEHUSI HHPOPMALUU U3 UICTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIATH ITOMCK,
aHalu3, CHCTEMAaTHU3alMI0 W HWHTEpHpeTanvio HHGOpMaIUu
pasIMYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- co37aBaTh TEKCThl B PAa3MUYHBIX (opMaTax C y4eToM
Ha3HaueHUs MH(OpManuu M LEJIEeBOM ayIuTOpHM, BbIOMpas
ONTUMAIIbHYIO ()OPMY NIPECTABICHHUS U BU3yaTH3aIUN;

- OLIEHUBAaTh JIOCTOBEPHOCTh, JETUTUMHOCTh MH(POPMALIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCIIO0JIb30BaTh cpeacTBa MH(POPMALIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUN B PELIEHUH KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX ~ M OpPraHM3allMOHHBIX  337a4 ¢
coOuIr0IeHEM TpeOoBaHUI HPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TMTUEHbI, PecypcocOepekeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIQIETh HAaBbIKAMU Paclo3HaBaHMs U 3alUThl HHPOPMAIINY,
MH(}OpMallMOHHON 0€30MaCHOCTH JIUYHOCTH

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtaTh B
KOJIJICKTHBE "
KOMaHJ1e

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-HCCIeI0BATENbCKOMH,
MPOEKTHOW M COLIMATIbHOM JIEATEIIbHOCTH;

OBjaieHHe  YHMBEPCAJbHBIMM  KOMMYHHUKATHBHBIMH
NeMCTBUAMMU:

0) coBMecTHasl 1eATEeJIbHOCTD.

- MOHMMATh W HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M
WHAWBUIYAIbHON paboTHI;

- MPUHUMATD e COBMECTHOM NEATEIIbHOCTH,
OpPraHu30BbIBaTh W KOOPJAMHUPOBATH JICWCTBUA IO €€
JOCTMDKEHHUIO: COCTAaBJATh IUIAaH JIEWCTBUHM, PpaclpenessTh
pPOJU C Y4EeTOM MHEHUN YYaCTHHKOB OOCYXKIATh PE3yNbTAThI
COBMECTHOM pabOTHI,

-  KOODAWHHPOBATh U BBINONHATE pabOTy B YCIOBHUSAX
peanbHOro, BUPTYaJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

HpI/IO6peTCHI/I€ OonbITa IPHUMCHCHHUA OCHOBHBIX MCETOJ0B
HAy4YHOI'O IIO3HAaHHUA, HCIOJIb3YCMBbIX B OMOJIOTHH:
Ha6JIIOI[eHI/I$I N OIIHMCaHHUA JKUBBIX CHUCTEM, IIPOLIECCCOB U

HBHCHHﬁ; OopraHu3any W MPOBCACHUA OMOIOTUYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUITOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyECMbIMU BCIMYHMHAMMU,

OOBSICHEHUS TIOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAHUEM HAYYHBIX IIOHATHN, TEOPUH U
3aKOHOB




- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTUYCCKOC ITOBCACHHEC B

pa3J'II/I‘-IHBIX chyam/mx, HpOSIBJ'DITL TBOp‘IeCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJiagenue YHHMBEpPCAJIbHBIMH peryJsiTuBHbIMHU
JelCTBUSIMU:

') NPUHSATHE ce0sT M APYTrUX JHoeii:

- IPUHUMATh MOTUBBI U apryMeHTHl JPYIHX JIOJed Ipu
aHAJIN3€ PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIeH Ha OMIMOKH;

- pa3BUBATh CIIOCOOHOCTh OHMMATh MUP C MO3ULIHUU JPYroro
YeloBeKa

OK 07.
ConencTBoBaTh
COXPAHCHHIO
OKpY’Karoleu
Cpeibl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUA 00

U3MCHCHUU KJIMMaTa,

B 00s1acTHIKO010IrMYECKOr0 BOCIIUTAHHUSA:

- c(hOpMHUPOBAHHOCTH HKOJOTMUECKONW KYJIbTYpbl, TOHUMaHUE
BJIUSHUS ~ COLMAJIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE TIPUPOJHOM M COLMAJIBHOM Cpelbl, OCO3HAaHHE
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

- IUTAHUPOBAHME U OCYILIECTBJICHUE JIEUCTBUN B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAHUA LEJIed YCTOMYUBOIO DPa3BUTH
4eJI0BEYECTBA;
AKTUBHOE  HENpUATHE  JIEHCTBHU,

IMPUHOCAIIHNX BpEa

c(OpPMUPOBAHHOCTb YMEHUS IPUMEHSATH MOJy4YECHHbIE 3HAHUS
JUIsL OOBSICHEHUSI OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, JUIS
IPUHATHS [TPAKTUYECKUX PELICHUM B IIOBCEAHEBHOW KU3HU C
Lenblo  obecrieueHus: 0€30IIaCHOCTH CBOETO 3/I0pOBbS U
3JI0pOBbsSl  OKPY)KAIOLIUX JIO/IEeH, COOMIOACHUS 370POBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOTI'O MOBEJEHUS B OKpYKaroIen
IPUPOIHON cpene; NIOHUMAaHNE HE00X0IMMOCTH
WCIIOJIb30BAaHUS JOCTHKEHUM COBPEMEHHOM OHMOJIOTHMU U
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO IPUPOAONOIb30BAHUS

IIPUHIINATIBI OKpYXKaroIllen cpene;
OepexIIBOro - YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIPOU3BO/JICTBA, MOCIIEACTBYS NPEANPUHUMAEMBIX JNEHCTBUI, MpeAOTBpaIlaTh
3¢ dexTuBHO uX;
JEICTBOBATH B - pacUIMpEHUE OIbITa JIE€ATEIbHOCTH  3KOJIOTMYECKON
Ype3BhIYAITHBIX HAIPaBJIEHHOCTH;
CUTyalHsIX - OBJIQJICHHE HABbIKAMH Y4eOHO-HCCIICIOBATEILCKOM, TPOSKTHON U
COMaJIbHOU ACATCIIbHOCTH
K 1.8 AKTHUBHOE HENPUATHE IEUCTBHM, IPUHOCAIINX BPE. 5 .
Cobnioaath OKPYKAIOIICH cpejie MPUHSATHS TPAKTUYECKUX PELIEHUI B MOBCEAHEBHOW KHU3HU C
3KONOrMYecKmne uenblo obecrieueHus: 0€30MaCHOCTH CBOETO 3/I0pOBbS U

TpeboBaHMA U
TpeboBaHUA TEXHWNKK
bes3onacHocTn

3I0pOBbsl  OKPYXAIOUIMX JIIOJEH, COOJIIOIEHUS 3]10pOBOrO
o0Opasa KU3HH, HOPM TPaMOTHOTO TOBEICHHS B OKPY>KaOIIEH
MIPUPOIHON Cpeae




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 56

B T.4.

OcHoBHoOeE conepxxaHue 56

BT. 4.:

TEopeTHYecKoe 00ydeHne 40
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC

IIPaKTUYECKUE 3aHATUS 14
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 8

1abopaTOpPHBIE 3aHATUS 2

B T.4. Hp0(1)eCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHOG COACPIKAHUC

IIpome:kyTouHas arTecTanus (3a4yer)




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeEM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYMH) 4acoB KOMIIeTeHIM U
1 2 3 4
Pa3zpneu 1. KiieTrka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA )KUBOT0 18
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2
Buonorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0masi | CoppemeHHbIe OTPACITH OHOTOrHIECKHX 3HAHMIT. CBS3b OHONOTHH C APYTHMH HAYKAMH: GHOXMMHS,
XapaKTepUCTUK |OGuodu3uka, OnoHUKa, reHoreorpadus u ap. Posb 1 Mmecto Ouosoruu B popMUpOBaHUU COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KuBoi Marepun. O011as xapakTepuCTHKA )KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIJIETOK

Tema 1.2. OcHoBHOE coiep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe od0yueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas teopust (T. [lIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOI OK-4
asi OpraHu3anus | KJIETOYHOU TEOpHUHU. TUIIBI KIETOYHOM OPraHU3alUU: IPOKAPUOTHUECKUN U 3YKapUOTHYECKUH.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MPOKapuoTUYECKOi kineTku. CTpoeHue

syKapuoTHueckol kieTku. Hexkiierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHSA: 2

[IproGpereHue onbITa MPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHHUS IIPU BBIIIOJHEHUH JTAOOPaTOPHBIX

pabor:

JlaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KIETOUHbIE BKIIOYCHHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIACTHI)»

ITonroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHNE PA3IHUUN MEXKITY

M3y4aeMbIMU 00beKTaMH, POPMYIHMPOBAHUE BHIBOJIOB

IpakTuyeckoe 3ansaTue Nel 2

BupycHubie u 6akrepuanbHblie 3a00eBanus. O01Me NPUHIUITBI HCIIOJIb30BAHUS JIEKaPCTBEHHBIX BELIECTB.

OcobeHHOCTH TPUMEHEHUSI aHTHONOTUKOB. [IpecTaBieHne YCTHBIX COOOIIEHN ¢ TPE3CHTAINEH,

MTOATOTOBJIEHHBIX IO NEPEYHIO0 NCTOYHUKOB, PEKOMEHOBAHHBIX MIPEMNOIaBATEIEM
Tema 1.3. OcHoOBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2




¢pyakmmonaann | Xpomocomuas teopust T. Moprana. Ctpoenue xpoMocoM. XpOMOCOMHBIN HA0Op KIETOK, TOMOJIOTUYHBIE U
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIIOWAHBIN U AUTUIONAHBIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEJICTBEHHOC | HaXOXJIEHHE B KJIETKE, UX CTPOCHUE U (PYHKIIMHU. MaTpUYHbIE IPOLIECCH B KJIETKE: PEIUIMKALIU,
™ OonocuHTe3 Oenka, pernaparnus. [ eHeTHUeCKnid KO U ero CBOMCTBA
IIpakTnyeckoe 3ansaTHe Ne2 2
Pemenue 3ana4 Ha onpeesieHne OCIEN0BATENIBHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae
M3MEHEHUs MTOCNIe10BaTeIbHOCTH HyKieoTua0B JJHK
Tema 1.4. OCHOBHOE cojIep:KaHue 2 OK-2
O0Omen BemectB | Teopernueckoe o0yueHme: 2
u npeBpamenue | [Tonstue MeTaboaM3M. ACCUMUIISIUS U TUCCUMUISLINS — IBE CTOPOHBI MeTabonu3ma. Tumesl oomMeHa
JHEpPIruu B BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, a3p0oOHBIN 1 aHadpoOHBIN. [ImacTnyeckuii 0OMeH.
KJIeTKe dortocuHTe3. XEMOCHHTE3
Tema 1.5. OcHoBHOe coep:kaHue 2 OK-2
Ku3HeHHBbIH TeopeTnueckoe odyueHue: 2 OK-4
LHMKJI KJIeTKH. Kierounslii nuki, ero nepuoasl. MUTO3, €ro cTajinu U NpoUCXoadiue npoueccel. buonoruueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiios u ero craguu. [loBenenne xpomocoM B meitosze. Kpoccunrosep. buonornuecknii
CMBICII MeH03a
KonTtpoubnas MonekynsipHbI ypOBEHb OpraHU3aLMH )KUBOTO 2
padora
Pa3neua 2. Ctpoenue u GyHKIMH OPraHu3Ma 12
Tema OcHoBHOE coaep:xaHue 2 OK -2
2.1.Ctpoenne TeopeTnueckoe odyueHue: 2 OK-4
OpraHu3ma MHOroKIeTOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3Me.
®opmblI I'omeocTa3 opranusma u ero nojAepKaHue B MPOLECCe KU3HEAEATEeTbHOCTH
Pa3MHOKeHUs! ®opmbl pa3MHOKEHUSI Opranu3MoB. becnonoe 1 nonoBoe pazMHOkeHHE. Bupl 6ecrnonoro pa3MHOKEHUS.
OpPraHu3MoB [TonoBoe pazmHoxeHue. 'ameToreHes y uBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHne MOJ0BBIX
Onrorenes KJ1eToK. OIIoq0TBOpEHUE
pacTeHui, NnauBuayanbHOe pa3BUTHE OpraHU3MOB. OMOpHoreHes u ero craguu. [loctaMOpruoHaIbHBINA NEPUOS.
KUBOTHBIX U Crasuu nocTaMOPHUOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenioBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
yeJioBeKa buonoruueckoe crapenue u cMeptb. OHTOreHE3 pacTeHUi
Tema 2.2. OcHoBHOe coepkaHue 4 OK-2
3axonomepHocT | Teoperuyeckoe o0ydeHue: 2 OK-4

M HaCJIeJOBaHUA

OcCHOBHBIE TIOHSTHS TCHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHsl I'. Mennens




(MOHOTHOpPHTHOE ¥ TOTUTHOPHUIHOE CKpelIuBaHue). B3anmoaeiicTBrie reHoB

IIpakTuyeckoe 3ansitue Ne3 2

Pemienue 3aa4 Ha onpeseneHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTIEICTBEHHBIX MTPU3HAKOB P MOHO-,

-, HOJII/IFI/I6pI/IZ[HOM " aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUC I'CHOTUITNYCCKUX CXEM

CKpelluBaHus
Tema 2.3. OcHoOBHOE co/iep:KaHue 4 OK-1
CuenJieHHoe Teopernueckoe o0yueHne: 2 OK -2
HacJIeJ0OBaHue 3akonsl T. Moprana. CueruieHHoe HaclleloBaHHEe TeHOB, HapyleHue cuemienus. HacnenoBanue
NPHU3HAKOB IIPU3HAKOB, CLIEIUIEHHBIX C II0JIOM

IIpakTnueckoe 3ansaTne Ned 2

Pemenne 3aaa4 Ha OonpeaAcICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB IIPU

CIICTITICHHOM HACJIEZIOBAaHUH, COCTABIEHUE TEHOTUITMYECKIX CXEM CKpPEIINBaHUS
Tema 2.4. OcHoOBHOe coiep:KaHue 2 OK-1
3axonomepHocT | Teoperuyeckoe o0yyeHue: 2 OK-2
" V3MeH4YnBOCTb PU3HAKOB. BH/Ibl N3MEHUYMBOCTH: HACEICTBEHHAs U HEHACIIECTBEHHAs. 3aKOH OK-4
U3MEHYHBOCTH | TOMOJIOTUYECKUX PAAOB B HacieACcTBeHHOM n3mMenunBocty (H.W. BaBuioB). MyTtannonHas Teopus

M3MEHYMBOCTU. Bubl MyTalnuii 1 npu4YMHbI UX BO3HUKHOBeHUs. Kapuotun uenoseka. HacnencTBenHble

3a00JeBaHUs YeJIoBeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU UesoBeKa. bone3Hu ¢ HaciaeCTBEHHOM

MPEIPACIOI0KEHHOCThIO. 3HAaUeHHE MEUIIMHCKOM FeHETUKHU B MPEIOTBPAIIEHUH U JIEYEHUN

TeHEeTHYECKUX 3a00JeBaHNU YeI0BeKa
Pa3nea 3. Teopus 3Bor0nMN 4
Tema 3.1. OcHoBHOE coep:kaHue 2 OK -2
HUcrtopus Teoperuueckoe o0yueHue: 2 OK-4
IBOJIIOIMOHHOIO | [IepBrie sBomonOoHHbIe KoHLenuu (JK.b. Jlamapk, XK.JI. Bropdon). DBomonnonnas reopus Y. [lapsuHa.
yYucHusl. CuareTnueckas TEOPHA 3BOJIOLNUN U €€ OCHOBHBIC ITOJIOKCHH.
Muxpossosronu | Mukpossosronus. [lomynsius Kak 3JeMeHTapHas eJMHUIA YBOTIONUH. [ eHeTHYeCKHUe OCHOBBI IBOJIIOIIHH.
s OneMeHTapHbIe PaKTOPHI 3BOMIONMU. EcTecTBeHHBIN 0TOOP — HANPABIAIOMIMKA (HPAaKTOP SBOIOLUH.
MakposBoaroun | Bugoobpa3oBaHue Kak pe3ysibTaT MUKPOIBOIOLIUH
fl. Maxpossosmronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroimu (A.H. Ceseprios). [lytu
BosuukHoBeHMe | mocTmxkeHus Ouosormyeckoro nporpecca. CoxpaHeHune OHopazHooOpasus Ha 3emite.

U pa3BUTHE
JKM3HU HA 3emie

['unoTtessl u TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emuie. [1osiBeHrEe MEePBhIX KIETOK U UX HBOJIIOIUSI.
[IpokapuoTsl 1 3ykapuoThl. [IpoNCX0kKIE€HNE MHOTOKIIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
LIAPCTB 3YKapUOT




Tema 3.2. OcHoBHOE coep:kaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe o0yueHnue: 2 OK-4
YyeJ10BeKa — AHTpononorus — Hayka o yenoBeke. CHCTeMaTH4eCKOe MMoJIoKeHHe YenoBeka. CXOICTBO M OTIUYHUS
aHTpoOINoreHe3 YeJI0BeKa C )KUBOTHBIMH. OCHOBHBIE CTAJMM aHTPOIIOTE€HE3a. DBOIIOIHS COBPEMEHHOTO YeJIOBEKaA.

YenoBeuyeckne packl U MX €IWHCTBO. Bpems u myTu paccesieHus yelioBeKa 1o

mianete.[Ipucrnoco6aeHHOCTh YenoBeKa K pa3HbIM YCIIOBHUAM CPE/Ibl
Paszneua 4. DxoJiorus 12
Tema 4.1. OcHoBHOE co/lep:KaHue 4 OK-1
Ikonoruveckne | Teoperuueckoe odoyueHue: 4 OK -2
(hakTopsI 1 Cpensl 0OMTaHHUs OPraHU3MOB: BOJHAS, HA36MHO-BO3TyIITHAS, TIOYBEHHAsI, BHYTPHOPTaHU3MEHHAS. OK-7
cpeabl ;KM3HH OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHUs OpraHu3MoB. [Ipucrioco0ieHus: OpraHu3MoB K )KH3HH B
Honynsiuust, pa3HbIx cpenax. [lonsTre sxomoruueckoro (akropa. Kimaccudukanms sxonorudeckux dakropos. [IpaBuio
c00011ecTBA, muaumyma 1O. Jlubuxa. 3akon TonepantHoctu B. llendopna
IKOCHCTEMBI DKoyoTnYecKas XapaKTepUCTHKA BU/IA U TOMYJISAIMHA. JKOJIOTHYECKass HUIIA BU1A. DKOJIOTHUECKUE

XapakTepucTuku nomyisinuu. CoolmiecTBa 1 dKocucTeMbl. brorienos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B 0morieHo3e. CTpYKTYpHbIE KOMIIOHEHTBI 9KOCUCTEMBI: TPOAYIICHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIIECTB ¥ IOTOK HEPTUH B dKocHcTeMe. Tpoduueckie ypoBHH

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENM 3KOCUCTEMBl. buoMacca 1 mpoaykius. OKoJI0rudeckue

MUpPaMUIbl yuces, OMoMacchl M sHepruu. IlpaBuio nupamMusl SHEPTUU.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 IEPEHOCY BELECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMOMacChl U SHEPTUU
Tema 4.2. OcHoBHOE cogepkaHue 2 OK-1
Buocdepa - Teopernueckoe odyueHue: 2 OK -2
rjo0ajJbHas buocdepa — xxuBas obonouka 3emnu. PazButue npezacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro. OK -7
akojgornyeckass | OGnactu 6uocheps! U ee KOMIIOHEHTHI. JK1Boe BeriecTBo Ouocdepsl U ero PyHKIUH.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH OHOChephl Kak r100alTbHOM 3KOCUCTEMBI.

JlmHamMu4deckoe paBHOBecHe B Orocdepe. KpyroBopoTsl BEMIECTB 1 OMOT€OXUMHUIECKUAE ITHKIIBI.

I'moGanbHBIE SKOIOrHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.3. OcHoBHOeE coep:xaHue 4 OK-1
Baunsinune Teopernueckoe o0yueHue: 2 OK -2
AHTPONMOreHHbIX | AHTPONOICHHBIC BO3ACUCTBUS Ha Onochepy. 3arpsA3HEeHUs KaK BUJ aHTPOIIOTEHHOT'O BO3/ICHCTBHU. OK-4
(dakTOpoB Ha AHTpomoreHHbie Bo3aeicTBUs Ha atMochepy. Bosaeiicteust Ha runpochepy. Bosaeiicteust Ha mutocdepy. OK -7
onocdepy AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA OMOTHYECKHE COOOIIECTBA. Y TITYOJIIEHHO U3y4YarOTCsl OTXO/IbI, CBSI3aHHBIC




C Oolpene’eHHON podeccueit/cnenuanTbHOCThIO

IIpakTuyeckoe 3ansaTHE NeS 2

[TpakTryeckoe 3ansTre «OTXOABI MPOU3BOACTBAY
Tema 4.4. OcHoOBHOE co/iep:KaHue 2 OK-2
Bausinue Teopernyeckoe odyueHue: 2 OK-4
COHAILHO- 3110poBbe U ero cocraistomue. PakTopsl, MOJIOKUTEIBHO U OTPULIATENBHO BIMSAIOIINE HA OPraHU3M OK -7
IKOJIOTHYEeCKHX | yenoBeka. [IpobiieMa TEXHOTEHHBIX BO3JICHCTBUI Ha 3/I0POBBE YeJIOBEKa (AJICKTPOMArHUTHEIC OIS,
(akTOpOB HA ObITOBast XUMUS, U30BITOUHBIE ITYMBI, paJlallis U T.11.). AIaniTaiusi OpraHu3Ma 4esnoBeka K gpakropam
310pOBbe OKpyxaroret cpeasl. [TpuHImIBI hOpMUPOBAHUS 3I0POBhECOESpEraroIero moseacHus. Gundeckas
YyeJioBeKa aKTUBHOCTb U 310pOBbe. broXMMHYecKkHe acreKThl pallMOHAIbHOTO ITUTaHUS
IIpodeccuonanbHO-OpMEeHTHPOBAHHOE colepKaHue (Co/lep:KaHue NPUKJIATHOI0 MOTYJIs)
Pa3neu 5. buosiorust B :Ku3Hu 8 OK-1
Tema 5.1. OcHoBHoOe coJepkaHue 4 OK-2
buorexnonorun | Teopernyeckoe copep:kanue: 2 OK-4
B XKH3HHU brotexHonorus Kak Hayka u Npou3BoJcTBO. OCHOBHbIE HAIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. K 1.8
Ka)Xa10ro Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX

sKcnepuMeHToB. [IpaBuia noucka u aHaaM3a OMOIKOJIOTHYECKO HH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB

(HayuyHas ¥ yueOHO-Hay4yHas JTUTeparypa, CpeicTBa MaccoBoil MH(popMarum, cetb VIHTepHET u 1pyrue)

IIpakTuueckoe 3ansaTue Ne6 2

Keticpl Ha aHanm3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHIA,

KJICTOYHOM MHXXEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aluTa Keica: npecTaBiIeHne pe3ybTaToB pPelIeHus

KelcoB (BBICTYIIJIEHUE C MPE3EHTAIUEH )

PasBuTne npoMbIIuIeHHON OMOTEXHOIOTHH U €€ IPUMEHEHHUE B KU3HH YeIIOBEKa, TOUCK U aHAJIH3

nH(OpMaIIUY U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeACTBa MaCCOBOM

uHpopmanuu, cetb IHTEpHET U JpyTrue)

Keiicbl Ha aHanu3 MHGOpPMAIMK O Pa3BUTUH MPOMBIIIEHHOW OMOTEXHOJIOTHH (110 rpynnam)

*B ToM uHciie NpodeccHOHATBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue MPAKTHYECKOr0 3aHATHS 2
Tema 5.2. IpakTuyeckoe 3ansiTue Ne7 2
buorexnosiorun _ OK-1
B HPOMBIIILTEH DTUYECKHE aCTIEKTHI PA3BUTHS OMOTEXHOJIOTHIA M MPUMEHEHHE UX B KHU3HH YEJIOBEKa, TIOUCK M aHAJIN3 OK - 2
HOCTH. MHGOpMaLMU U3 Pa3IMYHbIX HCTOYHHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, CPeACTBA MacCOBOM OK - 4
CouuaabHO- nHpopmanuu, cetb UHTEpHET U 1pyrue) TIK1.8
ITHYECKHUE Keiicer Ha ananu3 nHpopMaluu 00 STUYECKUX aCMeKTaxX Pa3BUTHS OMOTEXHOJOTHH (110 TPyTIIam)
aCIeKThI Pa3Butue OMOTEXHOJIOTHII ¢ IPUMEHEHUEM TEXHUYECKHX cHcTeM (OnomHxeHepus, OnonHpopmaTuka,




OMOTEeXHOJIOTHIi | OMOHMKA) M UX IPUMEHEHHE B )KU3HHU YEJIOBEKa, MOMCK M aHATU3 NH(POPMALIUU U3 PAa3IMYHBIX HCTOYHUKOB
buorexHonorun | (Hayunas u yueOHO-HAy4YHAs TUTEPATypa, CPEIACTBA MACCOBOU HH(pOPMAIUH, CeTh IHTEpHET U IpyrHe)
U TEXHUIECKHE | Keifchl Ha aHATM3 HHPOPMAIIMH O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHHEM TEXHUUYECKUX CHCTEM (T10
CHCTEMBI rpyImam)

B ToM 4uciie npogeccnoHaAIBbHO-OPHEHTHPOBAHHOE COAEPKaHUE PAKTHYECKOI0 3aHATUSA 2
IIpomexxyTouHa 2
A1 aTTecTanus 3a4eT
10 JUCUMILIMHE
Bcero: 56




3. YCJIOBUS PEAJU3ALIMU ITPOTPAMMBI OBILEOBPA30OBATEJIBHOM
JTUCHMUILIAH

3.1. lns peajiM3anMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoLIHe cCrelHaJbHbIe IOMelleHUs

Kabuner «buonorum», OCHAIIEHHBII 000pymOBaHHEM: MeOeIb, IOCKa, Me,
HarJIsigAHbIE  MOCOOMs  (KOMIUIEKTHI Y4eOHBIX TaOJuIl, IUIAKAaTOB), TEXHUYECKUMU
cpencTBaMu OO0YYEHUS: KOMIBIOTEp C YCTPOMCTBAMU BOCIPOM3BENCHUS 3BYKa, IPUHTED,
MYJIbTUMEIUA-TIPOCKTOP C HIKPAHOM.

JlabopaTopusi, oOcHaileHHas OOOpyJOBaHMEM I  TIPOBEICHUS  3aHSITHI:
MHUKPOCKOITBI, CEKYHIOMEpP, TOHOMETp, JabopaTopHas nocyaa (MpoOUpKH, TTOICTABKHA IS
POOUPOK, TMUHIIETHI, MMECOK, CTYNKH C MECTUKAMH, MPEIMETHBIC M TOKPOBHBIC CTEKIIA,
CTEKJIIHHBIE TaJOYKH, MpEnapoBaJIbHbIE WIJIbI, (UIbTpOBajbHas Oymara (candeTku),
CTaKaHbl) TUIEPTOHUYECKUN pacTBOp Xjopuja HaTpusi, 3%-HbIA pacTBOp MEpPOKCHAA
BOJIOPOJIa, PacTBOP Ho/ia B HOAUCTOM KaluH, TJIUIEPUH, KITyOHH KapTodes, JIUCT 3J10/IeU
KaHAJICKOM, TIoA pPSIOMHBI OOBIKHOBEHHON (psOMHBI WIJIM TOMAarta), JyK pemyaThlid,
pa3BeICHHBIC B BOJIE APOHOIKH );

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

JUist peanuzanuu nporpaMmbl OMOIMOTEUHBIA POH]T 00pa30BaTENbHONW OpPraHU3aluu
JOJDKEH MMETh IeYaTHbIe W/WIM 3JIEKTPOHHBIE 00pa3oBaTeibHbIE M HWH(OPMALMOHHBIE
pecypchl, PEeKOMEHJIOBaHHbIE Ui MCIIOJIIb30BaHMS B OOpa3oBaTENbHOM Ipoliecce, He
CTaplle IIATH JIET C MOMEHTA U3/1aHHUs.

PekoMeHayeMble TMe4yaTHbIE M3AaHUS [0 peanu3aluu  00I11eo0pa3oBaTEIbHON
U CUUTUTMHBIPEACTABICHBI B METOAMYECKUX PEKOMEHIALUAX IO OpraHu3alii 00y4eHHUs.



YuebHo-MeTonUIeCKOe U MHGOPMAIIMOHHOE 00SCIIeYCHIE TUCITATIINHEL

a) OCHOBHAs JIUTEpaTypa:

Ne i/m

UcTounuk

1

Buonorus: 10-i knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckwuii, A. M. PyOuoB [u
np.] ; mox penakuueii B. B. [laceunuka. — 5-¢ u3n., crep. — Mocksa : [Ipocemenue, 2023. — 223 ¢. —
ISBN 978-5-09-103624-4. — Tekcr : 31eKTpoHHbIH // JIaHb : 371eKTpoHHO-O0nOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334994 (nata obparienus: 24.01.2024).

Buonorus: 11-i knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckwuii, A. M. PyouoB [u
np.] ; mox penakuueii B. B. [laceunuka. — 5-¢ u3n., crep. — Mocksa : [Ipocemenue, 2023. — 272 ¢. —
ISBN 978-5-09-103625-1. — Tekcr : ameKTpoHHbIH // JIaHb : 371eKTpoHHO-OnOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334997 (mata obparienus: 24.01.2024).

Buonorus : y4eOHUK ¥ PaKTHKYM JIJIsl CPEIHET0 MpodeccruoHatbHoro oopazosanus / B. H. Speirus [u op.] ;
nop penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa : MznatensctBo HOpaiir, 2023. — 378 c. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT : 3neKTpOHHBIH //
Oo6pasoBarenpHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618 (narta oOparieHus:
24.01.2024).

0) AONONHUTENbHAS IUTEPATYpa:

Ne i/

HcTounuk

4

INonomapéna, 1. H. buonorus. 10 knacc: 6a30Bblii ypoBeHsb : yueOHuk / U. H. Ilonomapésa, O. A.
Kopawunogsa, T. E. Jlommununa ; mox penakuueit M. H. [lonomapépoii. — 10-e u3n., crep. — Mocksa :
[Ipocsemenne, 2022. — 224 ¢. — ISBN 978-5-09-088227-9. — Tekcr : anexTpoHHbIH // JIaHb : 37€KTpOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/334442 (nata obpamienus: 24.01.2024).

INonomapéna, W. H. buonorus: 11 kiacc: 6a30BbIit ypoBeHs : yueOHuk / M. H. [Tonomapéra, O. A.
Kopawunogsa, T. E. Jlommununa ; mox penakuueit M. H. [lonomapépoii. — 10-e u3n., crep. — Mocksa :
[Ipocsemenne, 2022. — 256 c¢. — ISBN 978-5-09-088228-6. — Tekcr : anexTpoHHbIH // JIaHb : 37eKTpOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/334445 (nata obpamienus: 24.01.2024).

Buonorus. ba3oBelii u yrnyOneHnslit ypoBau: 10—11 kimaccsl : yaeOHUK AJ1s1 cpeTHETo 00IIero oopa3zoBaHusl
/ B. H. fpbirun [u ap.] ; non obrieit penakuueii B. H. Speiruna. — 2-¢ uzn., nepepad. u jgon. — Mockea :
WznatensctBo KOpaiit, 2023. — 380 ¢. — (O6mmeoOpa3oBarenbHbiii 1ukn). — ISBN 978-5-534-16228-8. —
Texkcr : anekTponHblit / O0pazoBatenbHas wiardgopma HOpaiit [caiit]. —

URL: https://urait.ru/bcode/530646 (nata oopamienus: 24.01.2024).

CwmupnoBa, M. C. EcrecTBo3HaHUE: Treorpadusi, OMOIOTHS, IKOJIOTHS : Y4eOHOE TOCOOHE I CPEIHETO
npodeccuonansHoro oopasosanus / M. C. CmupHoBa, T. M. CmupaoBa, M. B. Boporenko. — Mockaa :
WznarensctBo FOpaiit, 2023. — 271 ¢. — (Ilpodeccronansuoe obpasosanue). — ISBN 978-5-534-12798-0.
— Texkcr : anexrponHbIH // OOpa3oBatensHas wiatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/515030 (mata obpamenus: 24.01.2024).

B) IEPUOINYECKHE N3TAaHHSL:

Ne n/mt Hcrounuk
8 [Tpupona: Hayy.-nomy. sxypHai / yapenutenu : PAH; Hayunsiii u u3narensckuii nentp "Hayka" PAH. —
Mocksa : Hay4nsiii n uznarensckuii nentp "Hayka" PAH, 1912 —. — Bexomut 12 pa3 B roa. — ISBN

nedaTHoit Bepcun 0032-874X. — TekcT : HemoCpeICTBEHHBIH.

') ”HPOPMAIMOHHBIE AJIEKTPOHHO-00pa30BaTEIbHbBIE PECYPCHI:

Ne i/t | McTtounuk

1 DnektpoHHas 6ubnnoreunas cuctema «bndmuoTex. Uznarenscteo KJAY»  https://mgri-rggru.bibliotech.ru/

2 DnekTpoHHO-O0nbIHoTeUHas cuctema «M3marensctBo Jlanby hitps://e.lanbook.com/

3 DneKTpoHHO-O0ubMoTeuHas cucrema elibraryy / [IpaBooGianarens : OOIIECTBO ¢ OrpaHUYCHHON
otBercTBeHHOCTRIO «PYHOBY» (RU) https://elibrary.ru/

4 DnekTpoHHO-6uGMOTeuHas cuctema «5C KOPAWTY  https://urait.ru/

5 Nudopmanmonno-paBoBoe obecredenne « ['apant»

(moxanpHas WHGOPMAIMOHHO-TIPAaBOBas cuctema) https://www.garant.ru/



https://mgri-rggru.bibliotech.ru/
https://e.lanbook.com/
https://elibrary.ru/
https://urait.ru/
https://www.garant.ru/

4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpo.ib U olleHKa pe3yIbTaTOB OCBOCHHS 00IIC00pa30BaATEIIBHON JUCITUTLTHHBI
pacKpbIBalOTCA 4epe3 AUCIHHUILUTMHAPHBIE PE3yNIbTaThl, HAIPaBICHHBIE HA (POPMHUPOBAHUE
00X u npo¢eCCUOHATBFHBIX KOMIIETEHIIMHI TI0 pa3zesiaM U TeMaM COACpKaHMs y4eOHOTO
MaTepuara.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U

Paznen 1. Knerka — KonTponbhas pabota
CTPYKTYPHO- «MouneKysipHbIi YPOBEHb

GyHKUHOHAIbHAS eTUHUIIA OpraHu3alyu >KUBOI'0»
JKHBOT0

OK 02 buonorus kak Hayka. O0ras 3anonHenue TabIUIBI C OMUCAHUEM
XapaKTePUCTHKA KU3HU METOJIOB MHKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBAMH M HEJOCTATKAMHM.
3anonHeHne TabIuIbl «BKiaa yaeHbIx
B Pa3BUTHE OMOJIOTHI

3aroTHeHUEe CPABHUTEITLHOM TAOUIIBI
CXOJICTBA M Pa3jIM4YUil )KHBOTO U HE
JKHBOT'O

OK 01 CrpykrypHO-hyHKIIMOHANbHAs |OLieHUBaeMas JUCKYCCHs 110 BOIpOocam
OK 02 OpraHM3alus KJIETOK JEKIUU

OK 04 Pa3paboTka MEHTaIBHOM KapThI TIO
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Beimonaenue u 3ammra 1a00paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITIOUYCHHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOTIJIACThI, XPOMOIIIACTHI)»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HCTOYHHUKOB, PEKOMEHIOBAHHBIX
Mpero1aBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE  |DPOHTAIBHBIN OIIPOC

OK 02 (akTOpHI HACIIEICTBEHHOCTH Pa3pabotka rioccapus
PelieHue 3a1a4 Ha onpe/e/ieHNe

IIOCJIEI0BATEILHOCTH HYKJICOTHIOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykaeoruaos JJHK

OK 02 OOMeH BelecTB U @poHTANIBHBIN 0mpoc
3arosHeHNE CPaBHUTENLHON TaOIHIIBI




IIPEBPALIEHUE SHEPTUU B KIIETKE

XapaKTepUCTUK TUIIOB 0OMEHa
BELIECTB

OK 02
OK 04

JKn3HEeHHBIN UK KIIETKH.
MuTto3. Meiio3

OOcy>k1eHHe 110 BOIIPOCaM JICKIHH
PazpaboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Pasznen 2. Ctpoenue u
(GyHKIIUM opraHu3zMa

KonTponbras pabota “CTpoeHue u
¢byHKuuu opranuzma’

OK 02
OK 04

Crtpoenue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThl
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MOB (PAaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02

@OopMBI pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON B TpUMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOrpyIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX LIUKJIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAIM3UPYIOIIEM CKPEIINBaHUU,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEINBAHUS

OK 01
OK 02

CuenneHHoe HacIeq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPU
CIICIIJICHHOM HACJICJ0BAaHUH,
COCTaBJICHUE I'EHOTHIINYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalliy IIpH IIepeaaye
HAaACJICAICTBECHHBIX HpI/ISHaKOB,
COCTABJICHUC 'CHOTHUIITNYCCKUX CXEM




CKpEILLIMBaHUS

Paznen 3. Teopus 3Bo/11ounu

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Wcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OIIPOC

OK 04 y4eHusi. MEKPO3BOJIIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBottonus. OueHuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJIOrMYeCKON TEPMUHOJIOTUN U

CHUMBOJIMKH JUIS JOKA3aTeIbCTBA
POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHne 4enoBeka — OpOHTAIBHBIN ONPOC

OK 04 AQHTPOIIOreHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Paznen 4. Dxosorus

OK 01 Okojnoruyeckue GpaxTopsl U Tect 10 KOJIOTHYECKUM (PaKTOpaM U

OK 02 CpEeIbl KU3ZHU cpenaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomynsiusi, cooOriecTna, CocraBieHune cxeM KpyroBOpOoTaBelIecTs,

OK 02 HKOCHUCTEMBI UCIIOJB3YSl MaTePHAIIbI JICKIIUH

OK 07 PeleHne npakTUKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUM 110 IEPEHOCY
BEILECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKUX LIEHeH 1
nupamMul 6MOMAacChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHuBaemasi IUCKyCCHs

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 daxTopos Ha 6uochepy I[Ipaktryeckas paboTa “OTX0IbI

OK 04 IPOU3BOICTBA”

OK 07

OK 02 Bnustaue connansHo- OueHrBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha Beimonuenne nadbopaTopHoi paboThI Ha

OK 07 3JI0pPOBbE UEIIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausiaue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Paznen S. Buosorust B :km3HM  |3amuTa Kelica: IpecTaBlIeHUE

pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C TIPE3CHTAINEN )

OK 01 buorexHosoruu B ;KU3HU BrinonHenue kelica Ha aHaIu3




OK 02 KaXkII0ro “H(pOpMaIIUK 0 HAYYHBIX JOCTH)KCHHIX
OK 04 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,
KJICTOYHOW WHKCHEPHUH, ITUIIEBBIX
O6uoTexHoJIO0rHi (TI0 Tpynnam),
IPEJICTABIICHUE PE3YJbTATOB PEIICHHUS

KENCOB
OK 01 [TpombinienHast OuorexHosorusi |BeimonmHeHNe Keiica Ha aHAIN3
OK 02 uH(pOpMAIMY O Pa3BUTHU
OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110

rpyIIam), IpeICTaBIeHUE PE3yIbTaTOB
pELIEHHS KEMCOB

OK 01 ConuaabHO-3THYECKHE acIeKThl | BrImojHeHue Kelica Ha aHaIn3
OK 02 OuorexHoI0rui uHpOpMaIMu 00 ITUIECKUX aCIEeKTax
OK 04 pasBUTHS OGMOTEXHONOTHIA (110

rpyIaMm), IpeICTaBICHUE PE3yIbTaTOB
pELIEHHS KEMCOB

OK 01 buorexHonoruu u texanyeckue |BrImonHeHue Kevica Ha aHaIn3
OK 02 CHCTEMBbI nH(pOpManNH O pa3BUTUSA
OK 04 OMOTEXHOJIOIMI ¢ IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (110 IpymIam),
IPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB

MoanwucaHo ¢ ucnonsaosanvem MO axusigner
Bepcus 1.0, (c) 2021 AnekcaHap CuMoHOB



