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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI «BUOJIOT UST»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi mporpammbl CITO

Oo6meoOpazoBatenpHas AucruiuinHa «buomorus»  siBIsieTcss  00s13aTEIBHOM
4acThIO 00I1e00pa30BaTEIbHOrO IUKJIa 00pa30BaTeIbHON MPOTPaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnemuanbHocTu 21.02.131'eonornueckas cbeMKa, MOUCKUA U pa3BelIKa
MECTOPOXKACHUI TOJIE3HBIX MCKOMAeMbIX. B mporpamme mmeercs mpodecCHOHATBHOE
obpaszoBaHue, a uMeHHO, Pasnen 5. "buosorus B )ku3Hu" B 00beMe 8 4acoB.

1.2. He.]'ll/l U IVIAHUPYEMbBIE PE3YJIbTAThl OCBOCHUA NUCIHUIIJIMHBI:

Heas: ¢QopmupoBanue y CTYIEHTOB NPEACTABICHHS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpPraHU3aIluy KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSATHUS
pElIeHni B OTHOIIEHUH OOBEKTOB KUBOM MPUPO/IbI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3amaun:

1) chopmupoBaTh MOHUMaHUE CTPOEHUSI, MHOTOOOpa3usi U 0COOCHHOCTEMN KUBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3ALNH, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOJIOTHYECKUX
IPOLIECCOB M SIBIICHUM B OKPYXKAIOWIEW cpene, LENOCTHOW HAay4HOM KapTHUHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BuUTh yMEHHUS ONPENETATh KUBbIE OOBEKTHl B MPHUPOJIE; MPOBOJIUTH
HAOJIIOICHUST 32 DKOCHUCTEMAaMU [IJISl BBISBJIICHHUS] €CTECTBEHHBIX M aAHTPOIOTCHHBIX
U3MEHEHHI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHU,

3) cdopMupoBaTh HaBBIKM  MPOBEACHUS  MNPOCTEHUIINX  OHOJOTHUYECKUX
AKCIIEPUMEHTANIbHBIX UCCJICIOBAaHUMN C COOII0ICHUEM MPaBUi 0€30MacHOTO OOpaleHus
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MH(GOPMAIMIO OMOJOTHMYECKOrO XapakTepa W3
Pa3TUYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH IO
OTHOIIEHUIO K OKpYXalolel cpejie, COOCTBEHHOMY 370POBbIO; OOOCHOBBIBATH U
coOJr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAUUMOCTH JOCTUKEHUM OMOJIOTHYECKOM HAYKH U
TEXHOJIOTUA B TMPAKTUYECKOW JI€ATEIbHOCTH YEJIOBEKAa, PAa3BUTHUH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJOTUN U arpOOHOTEXHOJIOTHA.



1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHS 0011e00pa3oBaTe/IbHON JUCHUILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO un Ha

ocHose ®I'OC COO
Koxn IL1anupyemMble pe3y ibTaThl OCBOCHHUS AHCIHILIHHbBI
HaHMeHOBaHHe
(opmupyembIx O0mue JMCUMIIMHAPHBIE
KOMIeTeH i

OK 01. Beibupats
CIIOCOOBI PELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TpYyHOo0ue;

- TOTOBHOCTHh K aKTHBHOM IEITEILHOCTH TEXHOIOTHYECKOH H
COILIMAJILHOM HAIPaBJICHHOCTH, CIOCOOHOCTh HMHHUIIMHPOBATH,

IJIAHUPOBaTh W CAMOCTOSITEJIBHO  BBIMIOJIHATH — TaKYIO
NESITEIbHOCTD;
- HWHTEpeC K paM4YHbIM cdepaMm TpodhecCHOHATBLHOM

JESATEIILHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JJOTHYeCKHe IeliCTBUSA:

- CaMOCTOATENbHO (POPMYIUpPOBaTh U  aKTyalIM3HpPOBATH
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYLUIECTBEHHBIN IPU3HAK MM OCHOBAHUSA IS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- ONpEeAeNATh LENU JEATEIBHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIBIAATh  3aKOHOMEPHOCTH  H
paccMaTpUBaEMBbIX SIBJICHUSX;

MMPOTHUBOPCUYHA B

- BHOCHTb KOPPCKTHBBI B  JCATCIBHOCTH, OLCHUBATH
COOTBETCTBHC PE3YIBTATOB OCJIIM, OLICHUBATh PUCKHU
HOCJ'ICI[CTBI/II\/'I JACATCIIbHOCTH,

- pa3BUBaTH Kp€aTuBHOC MBIIIJICHUE npu  peIICHUU

KHU3HEHHBIX po0IeM

0) 0a30BbIe HcCCIe0BATEIbCKHE e CTBHSI:

- BJAUeTh HAaBBIKAMHU  Y4E€OHO-HCCIENOBATEIBCKOW |
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3pelIeHUs PooJIeMm;

c(OpPMUPOBAHHOCTh 3HAHMM O MECTE U POJNHU OHOJOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YyeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPOo0eMm;

chOpMUPOBAHHOCTb  YMEHHS  PACKpbIBaTh  COJEP:KAHHE
OCHOBOTOJIAralomux OHOJOTHYECKUX TEPMUHOB M TOHSTHIA:
JKWU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, MOIYJISLUS,

JKocHucTeMa, OwuolieHo3, Owuocdepa; wmerabonusm (oOMeH
BEIICCTB u MIPEeBpaICHIE SHEPTHUN), roMeocTas
(camoperynsius), OMOCHHTE3 Oeka, CTPYKTypHast

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

W3MEHYHMBOCTh, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBAasi OpraHu3aLus;
chOpMUPOBAHHOCTh ~ yYMEHHS  PACKpbIBaTh  COJEPIKAHHE

OCHOBOIIOJIATAIOIINX OHOJIOTHUECKUX TEOPHA W THIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOKACHUS KU3HU U YEIIOBEKa;

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

SBJICHHI; OpraHu3alMi M TPOBEICHHUS OHOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTHU MEXIY UCCIIENYyEeMbIMU BEIIMYMHAMU,

O0O0BSICHEHUS] TOJYYCHHBIX PE3YNIbTaTOB M (OPMYIUPOBAHUS




- BBISBIIATH PUYHMHHO-CJICICTBCHHBIC CBSI3U u
AKTyaJIM3UpPOBATh 3a/1ady, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs,
HAaXOJWTh  apryMEHTBl  JUIA  JOKa3aTelIbCTBA  CBOMX
YTBEPXKACHHIA, 33/1aBaTh MapaMETPhl M KPUTEPUH PEIICHUS;

- aHaJIM3UPOBaTh IOJYYCHHBIE B XOJC pCIICHUs 3ajadu
pe3yNbTaThl, KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeThb TIEPCHOCUTh 3HAHHWS B II03HABATCIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATEIILHOCTH;

- yYMETh HHTETPHUPOBATH 3HAHUSA W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIABMIaTh HOBBIE MHJIEH,
MOJIXOJIbI U PELICHHUS;

- CHOCOOHOCTh HMX UCIIOJIB30BAaHMUS B II03HABATCILHON U
COILIMAJILHOM MPAKTUKE

npeajaratb OpHUIMHAJIbHBIC

BBIBOJZIOB C WCIIOJIb30BAHHUEM HAYYHBIX IOHITUH, TEOPUH H
3aKOHOB;

COPMHPOBAHHOCTh ~ YMEHHUsSI  BBIICISTH  CYIIECTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U  DYKApHUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, BHJIOB,
OMOTeOIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMEHa BEUIECTB W TMPEBpAIEHUS JHEPIUU B  KIIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOrOo OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei{03a, OIUIOJ0TBOPCHHUSI, PA3BUTHUS H
Pa3MHOXKCHHS, WHIWBUIYaIbHOTO pPAa3BUTHS  OpraHW3Ma
(oHTOTEHe3a), OOpbOBI 3a CYHIECTBOBAHHME, ECTECTBEHHOIO
otOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpeae OOWTaHMS, BIUSHUS KOMIIOHCHTOB JKOCHUCTEM,

AHTPOIIOTCHHBIX U3MEHEHUHU B JKOCHUCTEMAX cBOeH
MECTHOCTH, KPYTOBOPOTa BELIECTB U MPEBPAIICHUE YHEPTUHU B
ouocdepe;

c(OPMHPOBAHHOCTh YMEHHUS peliaTb OMOJOTHUECKUE 3ajauH,
COCTaBJIATh TEHOTUIUYECKHE CXEMbl CKpEUIMBAaHUS JUIs
pa3HbIX TWUIIOB HACJEJOBaHUSl IPU3HAKOB Yy OPraHU3MOB,
COCTaBIATh CXEMBI IIEpEHOCAa BEIIECTB M JHEPrUU B
9KOCUCTEeMaXx (1IeTH MUTaHMs], TUIIEBbIE CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
UHTEPIIPETAIUN
uH(pOopMaluu 1
uH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHMSI 32/1a4
npodecCuOHATbHON
JeATETbHOCTH

B oGnactu ieHHOCTH HAYYHOTO TIO3HAHUS:

- cOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
MIPAKTUKH, OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHME SI3IKOBOM W YUTATEIILCKOW KYJBTYPbI
KaK CpelICTBa B3aWUMOJECWCTBUS MEXKIY JIIOJbMHU U IO3HAHUS
MHpA;

- OCO3HaHHE LEHHOCTH HAYYHOM NESITEIbHOCTH, TOTOBHOCTh
OCYILIECTBIISATH MPOEKTHYIO u HCCIIEIOBATEIIbCKYIO
JIEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

OBnajieHne yHUBEPCAIBHBIMH YYCOHBIMU ITO3HABATECIIBHBIMU
JCUCTBUSIMU:

COPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKHM  OILIEHUBATh
UHPOPMALIUIO OHOJIOTHYECKOT0 COJIEPYKaHMs, BKJIFOYAOLIYIO
NICEB/JIOHAYYHbIC  3HAHWS W3  PA3IMYHBIX  HCTOYHUKOB
(cpencTBa MaccoBOM HMH(OPMALIMK, HAYYHO-IOMYJISPHbIE
MaTepHalibl);  MHTEPIPETUPOBATh  ATHYECKHE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBaHMA B OHOJOTMM, MEIULUHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh TI00ATBHBIE KOJIOTHYECKHE
npobJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH [0 OTHOIIEHHIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

c(OPMHPOBAHHOCTh ~ YMEHUH  co3gaBaTh  COOCTBEHHBIE
NUCBMEHHBIE W YCTHBIE  COOOLIEHMS  Ha  OCHOBE
Ouosornyeckoil MHGOpPMALUU M3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapar OMoJIOTuu




B) paboTa ¢ ungopmanmeii:

- BJIQIETh HAaBBIKAMU MOJYYCHUsI HH(POPMALUU U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IIOMCK,
aHalu3, CHCTEMATHU3alMI0 W HWHTEpHpeTanuio HHGOpMaIHU
pas3InYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- co3JaBaTh TEKCThl B pAa3IMYHBIX (opMarax ¢ ydeToMm
Ha3HaueHUs MH(OpManMu M LEJIEeBOM ayIuTOpHM, BbIOMpas
ONTUMAIIbHYIO ()OPMY MIPEICTABICHHUS U BU3yaTH3aIHUN;

- OLICHMBATh JIOCTOBEPHOCTH, JISTUTUMHOCTb MH(pOpMALIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUECKUM HOPMaM;

- UCII0JIb30BaTh cpeacTa MH(POPMALIMOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUN B PELIEHUH KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX ~ M OpPraHM3allMOHHBIX  33Jad ¢
coOuIr0IeHNEM TpeOoBaHU SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TMTHEHbI, PecypcocOepekeHusi, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIaJIeTh HaBbIKAMM PACO3HABaHUS U 3aIIUTHl MH(OpPMAIIH,
MH(}OpMallMOHHON 0€30MaCHOCTH JIUYHOCTH

OK 04. DddexTrBHO

B3aUMOJICCTBOBATE
" paboTtaTh B
KOJIJICKTHBE "
KOMaH/1e

- TOTOBHOCTb K CaMOpAa3BUTHUIO, CaMOCTOATEIBHOCTH U
CaMOOITPENEIEHHUIO;

-OBJIaJICHUC HaBBIKAMH yueOHO-UCCIeI0BATENbCKOMH,
MPOEKTHON M COLIMATIBHOM AEATEIIbHOCTH;

OBjaieHHe  YHMBEPCAJBHBIMM  KOMMYHHUKATHBHBIMH
JeHCTBUSAMU:

0) coBMecTHasI 1eATEJIbHOCTD:

- MOHHUMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W
WHIAUBUIYAIbHON pabOTHI;

- MPUHUMATD nenu COBMECTHOM JIeSITEIbHOCTH,
OpPraHu30BbIBaTh W KOOPJAMHUPOBATH JEUCTBUA IO €€
JOCTMDKEHHUIO: COCTAaBJIATh IUIAaH JIEWCTBUHM, PpacHIpenessTh
pPONU C Y4EeTOM MHEHUN YYaCTHHKOB OOCYXKIATh PE3yNbTAThI
COBMECTHOM pabOTHI,

- KOOpOWHHUPOBAaTH U BBINONHATH pPAa0OTy B yCIOBHSIX
peanbHOoro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUS;

HpI/IO6peTCHI/I€ OonbITa IPHUMCHCHHUA OCHOBHBIX MCETOJ0B
HAy4YHOI'O IIO3HAaHHUA, HCIOJIb3YCMBIX B OMOJIOTHH:
Ha6JIIOI[eHI/I$I N OIHMCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

HBHCHHﬁ; OopraHu3anu W MPOBCACHUA OMOIOTUYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUITOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYCMbIMHA BCIN4YnHaMU,

OOBSICHEHUS TOJYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAaHUEM HAYYHBIX IIOHATUN, TEOPUM U
3aKOHOB




- OCYHICCTBJIATH IIO3UTUBHOC CTPATCTHYCCKOC IIOBCIACHHUC B

pa3JII/I‘-IHBIX chyam/mx, HpOSIBJ'DITL TBOp‘IeCTBO )41
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJjiagenue YHHMBEPCAJbLHBIMH peryJiTUBHbIMH
JelCTBUSIMU:

') NPpUHATHE ce0sl U APYTHUX JIIOeii:

- NPUHMMATh MOTUBBI W apryMEHTbl JAPYrUX JIOAEeH mpu
aHAJIN3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- MPU3HABAThH CBOE MPABO U MPABO IPYTHX JIOACH HA OLIHOKY;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMU JPYTroro
YeloBeKa

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

U3MCHCHUU KJIMMAaTa,

B 00s1acTHIKO010IrMYECKOr0 BOCIIUTAHHUSA:

- c()OPMHUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYpbl, HOHUMaHHE
BJIUSHUS ~ COLMAIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE TIPUPOJHOM M COLMAJIBHOM Cpelbl, OCO3HAaHHE
100aTBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBICHHUE ACHCTBUM B OKpPYKAIOIIEH
Cpele Ha OCHOBE 3HAHMUA MeJIed YCTOMYMBOIO DPAa3BUTHS
4eJI0BEUECTBA;
AKTUBHOE  HENpUATHE  JEHCTBH,

IMPUHOCAIIHNX BpEa

c(OpPMUPOBAHHOCTb YMEHUSI IPUMEHATD I1OJIyYE€HHbIE 3HAHUS
JUIsl OOBSICHEHUSI OMOJIOTMUYECKUX MPOLECCOB U SBJICHMM, JUIs
IPUHATHS TPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKU3HM C
Lenblo  obecrieueHus: 0€30MIaCHOCTH CBOETO 3/I0pOBbS U
3]I0pOBbsSI  OKPY)KAIOLIUX JIO/EH, COOIIOACHUS 37J0POBOTO
oOpasa >KU3HHU, HOPM I'PaMOTHOI'O TIOBEJEHUS B OKpYXKaroIlen
IPUPOIHOMN cpene; NOHUMAaHNE HE00X0IMMOCTH
WCIIOJIb30BAHUS JTOCTWKEHUN COBpEMEHHOW OHOJOTUU U
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO MIPUPOAONOIB30BAHUS

IIPUHIINATIBI OKPYXKaroIlIen cpelie;
OepeKIMBOrO - YMEHHUE MPOTrHO3UPOBaTh HEOJIAronpUsTHbBIE SKOJIOTHYECKHE
IIPOU3BOJCTBA, MIOCJIEICTBUS NIPEANPUHUMAEMBIX JIEHCTBUM, MPENOTBPAILATh
3¢ exTuBHO uX;
JIEICTBOBATH B - paclIMpeHHe  OIbITa  JEATEIBbHOCTH  3KOJOTMYECKOU
Ype3BbIYANHBIX HaIlpaBJIEHHOCTH;
CUTYalHsIX - OBJIaJICHHE HaBBIKAMHU y4eOHO-HMCCJICIOBATEIILCKOM, MPOSKTHON U
COMaJIbHOU ACATCIIbHOCTH
[IK 1.8 pacipeHue OIbITa JEATEIIbHOCTH JKOJIOTUYECKON
BbINOMHATL HATIPABICHHOCTH; c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATH MOJyYE€HHbIE 3HAHUSA

dusnyeckunii aHanus
06pasyoB 1 Npob B
NoNeBbIX YC0BUAX

- OBJIaJICHUE HABBIKAMHU Y4eOHO-HUCCIIeI0BATEILCKOM, IPOSKTHON U
COLIMAJILHOU NEATEIILHOCTH

JUTs1 OOBSICHEHUSI OMOJIOTHYECKUX TMPOIECCOB U SIBICHUH




2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCLHUATIIMHBI

2.1. O0beM JUCHUNIMHBI U BBl Y4e0HOH padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI IM CIIATIJIMHbI 56

B T.4.

OcHoBHoOE coepxaHue 56

BT. 4.:

TEOopeTHYecKoe 00ydeHne 40
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEPIKaHNE

IIPaKTUYECKUE 3aHATUS 14
B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNE 8

1abopaTOpPHBIE 3aHATUS 2

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

IIpome:kyTouyHas arTecTanus (3a4er)




2.2. TemaTu4yecKkMid IJIAH M COIEPKAHUE TN CIIATIIIMHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M MPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHYMH) 4yacoB KOMIIeTeHIIM U
1 2 3 4
Pazpnea 1. KiieTrka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2
Buosorus kak Teopernueckoe odyueHnue: 2
Hayka. O0masi | CoppemeHHbIe OTPACITH OHOTOrHYECKHX 3HAHMIT. CBA3b GHONOrHH C APYTHMH HAayKaMI: GHOXHMHUS,
XapaKTepUCTUK |OGuodusuka, OnoHMKa, reHoreorpadus u 1p. Poiab u Mmecto Ouonoruu B GopMupoBaHUU COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KUBOi Marepun. O0I1as xapaKTepUCTHKA )KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIIETOK
Tema 1.2. OcHoBHOE co/lep:KaHue 6 OK -1
CTpykKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas teopust (T. [lIBann, M. lneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHHUSI COBPEMEHHOI OK -4
asl OpraHu3anus | KJIETOYHOU TEOpHUHU. THUIIBI KIETOYHOM OPraHU3alyn: MIPOKAPUOTHUECKUN U 3YKAPUOTHIECKU .
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MPOKapuoTUYeCKOi kineTku. CTpoeHue
syKapuoTHueckol kieTku. Hexkiierounble popmbl )kU3HU (BUpYCHI, OakTeprodarn)
JlabopaTopHbIe 3aHATHSA: 2
[IproGperenue omnbiTa MPUMEHEHHSI TEXHUKH MUKPOCKOITMPOBAHUS IIPU BBITIOJHEHUH JJaOOPATOPHBIX
pabor:
JlaGoparopHas
1. JlaGopatopnas pabora «CTpoeHHE KIETKH (pacTeHHUs, )KUBOTHbIE, TPHOBI) U KJIIETOYHBIE BKIIOUEHHS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIACTHI)»
ITonroroBka MUKpOIpenapaToB, HAOIIOAEHNE C TOMOIIBIO MUKPOCKOIIA, BBISBICHUE PA3TUUNN MEXKIY
M3y4aeMbIMU 00beKTaMH, (POPMYIHPOBAHUE BHIBOJOB
IIpakTuyeckoe 3ansaTue Nel 2
BupycHsble u 6akrepuanbHblie 3a00seBanus. O01IMe NPUHIUIBI HCIIOJIb30BAHUS JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHOoCTH TPUMEHEHUsT aHTUOMOTHKOB. [IpecTaBnenue yCTHBIX COOOIIEHUH ¢ Mpe3eHTallel,
MTOATOTOBJIEHHBIX IO NEPEYHIO0 HCTOYHUKOB, PEKOMEHJOBAHHBIX MIPEMNOIaBATEIEM
Tema 1.3. OcHoOBHOE coep:kaHue 4 OK-1
CTpykTypHO- Teopernueckoe o0yueHue: 2 OK -2




¢pynkuuonaabH | XpoMmocoMHas teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HA0Op KIIETOK, FTOMOJIOTMUHBIE U
ble (PAKTOPbI HETOMOJIOTHYHBIE XPOMOCOMBI, TaIIOWAHBIN U AUTUIouAHbIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEJICTBEHHOC | HaXOXJIEHHUE B KIETKE, X CTpOeHHE U (PyHKIMH. MaTpryHbIe MPOLIECCHl B KIETKE: PETLTUKALIHS,
™ OonocuHTe3 Oenka, penapanus. [ eHeTHUECKUi KO/ U €ro CBOWCTBA
IIpakTnyeckoe 3ansaTne Ne2 2
Pemenue 3ana4 Ha onpenesieHNe NOCIEN0BATENIBHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae
M3MEHEHUs MOCIIe10BaTeIbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcHoBHOE coep:KaHue 2 OK -2
O0Omen BemectB | Teopernueckoe o0yueHme: 2
4 npespamenue | [Tonstre MeTaboIM3M. ACCUMUIISIUS U TUCCUMUISALINS — IBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
JHEpPIruu B BEIIECTB: aBTOTPOQHBIN U TeTepOTPOPHBIH, ad3poOHBIN 1 aHa’poOHBIN. [ImacTuyeckuii 0OMeH.
KJIeTKe dotocuHTe3. XEMOCHHTE3
Tema 1.5. OcHoOBHOe coiep:KaHue 2 OK-2
Ku3HeHHBbIH Teopernueckoe odyueHnue: 2 OK -4
LHMKJI KJIeTKH. KieTounslii nuki, ero nepuosl. MUTO3, €ro cTajiuu U NpoUCcXoadiue npoueccel. buonoruueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero cranuu. Ilosenenue xpomocoM B Meriose. Kpoccunrosep. buonornuecknit
CMBICII MeH03a
KonTpoubnas MonekynsipHbIi ypOBEHb OpraHU3aLH )KUBOTO 2
pabdora
Pa3nea 2. Ctpoenue u GyHKIMH OPpraHu3Ma 12
Tema OcHoBHOE coaepxaHue 2 OK-2
2.1.Ctpoenne TeopeTnueckoe o0yueHue: 2 OK -4
OpraHu3ma MHOroKIeTOYHbIE OPTaHNU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIraHOB B MHOTOKJIETOYHOM OpTaHHU3MeE.
®opMmbI I'omeocTa3 opranusma u ero nojepKaHue B Mpolecce )KU3HeAITeIbHOCTH
Pa3MHOKeHUs! ®opmbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHEe. Bupl 6ecrnonoro pasMHOKEHUS.
OpPraHu3MoB [TonoBoe pazmHoxeHue. 'ameToreHes y suBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHne MoJ0BbIX
Onrorenes KJ1eToK. OII0oq0TBOpEHUE
pacTeHmi, WnauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. IloctaMmOpruoHanbHbIi NEPUOA.
KUBOTHBIX U Crasuu nocTaMOPHUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenioBeka. [Ipsmoe u Henpsimoe pa3BHUTHE.
yeJioBeKa buonoruueckoe crapenue u cMepTb. OHTOreHE3 pacTeHUi
Tema 2.2. OcHoOBHOE coep:kaHue 4 OK-2
3axonomepHocT | Teoperuueckoe odydeHue: 2 OK -4

M HacCJIeJOBAaHUA

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




(MOHOTHOpPHTHOE ¥ TOJUTHOPHUIHOE CKpelMBaHue). B3anMmoaeicTBrie reHoB

IIpakTuyeckoe 3ansitue Ne3 2

Pemenue 3aia4 Ha onpeesieHnEe BEPOATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-,

-, HOJII/IFI/I6pI/IZ[HOM " aHAJIU3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUC I'CHOTUITNYCCKUX CXEM

CKpelIuBaHus
Tema 2.3. OcHOBHOe co/lep:KaHue 4 OK-1
CuenJieHHoe Teopernueckoe o0yueHune: 2 OK -2
HacJIeJ0OBaHue 3akonsl T. Moprana. CueruieHHOe HaclieloBaHHEe T€HOB, HapyleHue crerienus. HacnenoBanue
NPHU3HAKOB IIPU3HAKOB, CLIEIUIEHHBIX C II0JIOM

IIpakTnueckoe 3ansaTne Ned 2

Pemenne 3aaa4 Ha OoMnpeaAcIiCHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPH

CLICTVIEHHOM HAaCJIeI0BaHUH, COCTABJIEHNE T€HOTUIIMUECKHUX CXEM CKPEIMBaHUs
Tema 2.4. OcHoBHOE coep:kaHue 2 OK-1
3axonomepHocT | Teoperuyeckoe o0yyeHue: 2 OK -2
" V3MeH4YnBOCTh IPU3HAKOB. BH1bl H3MEHYMBOCTH: HAC/IEACTBEHHAsI U HEHACIIEICTBEHHAs. 3aKOH OK-4
U3MEHYHMBOCTH | TOMOJIOTHUYECKUX PAZOB B HacieAcTBeHHOM n3menunBoct (H.M. BaBuiioB). MyranonHast Teopust

M3MEHYMBOCTU. Bubl MyTaluii 1 mpu4YMHbI UX BO3HUKHOBeHUs. Kapuotun uenoseka. HacnencTBenHble

3a00JeBaHUs YeJIoBeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU UenoBeKka. boiesHu ¢ HacaeICTBEHHOM

IPEIPACIOI0KEHHOCThIO. 3HaUeHNE MEUIIMHCKOM e HETUKN B PEAOTBPAILEHUH U JIEYCHUN

TeHEeTHYECKUX 3a00JeBaHU YeIoBeKa
Pa3nea 3. Teopus 3Bor00MHU 4
Tema 3.1. OcHoOBHOe coiep:KaHue 2 OK-2
HUcrtopus Teoperuueckoe o0yueHue: 2 OK -4
IBOJIIOIMOHHOIO | [IepBrie sBomonOHHbIe KoHLenuu (K.b. Jlamapk, JXK.JI. Bropdon). DBomonnonnas reopus Y. [lapsuna.
yYucHusl. CuareTnueckas TEOPHA 3BOJIOLNUN U €€ OCHOBHBIC ITOJIOKCHHA.
Muxpossoonu | MukposBodrorus. [lomynsius Kak 3IeMEeHTapHas eHHUAIA SBOJTIONNHU. [ eHeTHYeCKHUEe OCHOBBI IBOJIOIIHH.
sl DneMeHTapHbIe PaKTOPHI 3BOMIONMU. EcTecTBeHHBINH 0TOOP — HANPABIAIONIMKA (PAKTOP SBOIOLUH.
MakposBoaroun | Bugoobpa3oBaHue Kak pe3ysibTaT MUKPOIBOIOLUH
fl. Maxpososronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBostoin (A.H. Ceseprios). [Tytu
Bo3uukHoBeHMe | noctmxeHus Ouosormyeckoro nporpecca. CoxpaHeHune 6MopazHooOpasus Ha 3emite.

U pa3BUTHE
JKHM3HU HA 3emie

['unoTtessl ¥ TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emuie. [1osiBeHrEe MEePBhIX KIETOK U UX HBOJIIOIUSI.
[IpokapuoTsl 1 3ykapuoThl. [Iponcx0k1eHNE MHOTOKIIETOYHBIX OPraHn3MOB. BO3HUKHOBEHHME OCHOBHBIX
LIAPCTB 3YKapUOT




Tema 3.2. OcHoBHOE coep:kaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe o0yueHnue: 2 OK -4
YyeJ0BeKa — AHTponoiorus — Hayka o yenoBeke. CHCTeMaTH4eCKoe MoJiokeHne yenoBeka. CXOACTBO M OTIUYHUS
aHTponoreHe3s YeJI0BeKa C )KUBOTHBIMH. OCHOBHBIE CTAMM AaHTPOIIOTEHE3a. DBOIIOIHS COBPEMEHHOTO YETIOBEKA.

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

rianete. [ Ipucrnoco6aeHHOCTh YenoBeKa K pa3HbIM YCIIOBHUSM CPE/ibl
Paszneua 4. DxoJiorus 12
Tema 4.1. OcHoBHOe co/lep:KaHue 4 OK-1
Ikonorudeckne | Teoperuueckoe odyueHue: 4 OK-2
(hakTopsI 1 Cpensl 0OMTaHHUS OPraHU3MOB: BOAHAS, HA36MHO-BO3TyIITHAS, TIOYBEHHAsI, BHYTPHOPTaHU3MEHHAS. OK -7
cpeabl ;KM3HH OU3NKO-XUMUYECKHE 0COOCHHOCTH CpeJl OOMTaHUs OpraHu3MOoB. [Ipucroco0ieHus: OpraHu3MOB K )KH3HH B
Honynsiuust, pa3HbIx cpenax. [lonsTre sxomoruueckoro (akropa. Kimaccudukanms sxomorudeckux dakropos. [IpaBuio
c00011ecTBA, muaumyma 1O, Jlubuxa. 3akon TonepantHoctu B. llendopna
IKOCHCTEMBI DKosornYecKas XapaKTepUCTHKA BUJIA U TIOMYJISAIMHA. JKOJIOTHYECKast HUIIA BHIA. DKOJIOTHUECKUE

XapakTepucTuku nomyisinuu. CooliecTBa 1 dKocucTeMbl. brorienos u ero crpykrypa. CBsizu MexXIy

opranuzMamu B 6morieHo3e. CTPYKTYpHbIE KOMIIOHEHTBI 9KOCUCTEMBI: TPOAYIICHTHI, KOHCYMEHTHI,

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

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENN 3KOCUCTEMBI. buoMacca u mpoaykius. OKoJIorudeckue

MUpPaMUIbl yuces, OMoMacchl ¥ sHepruu. IlpaBuio nupamMusl SHEPTUU.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 IEPEHOCY BEIECTBA 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 3emuu. Pazsutue npezacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro. OK -7
akojgoruvyeckass | OGnactu 6uocheps! U ee KOMIOHEHTHI. JK1Boe BeriecTBo Ouocdeps! U ero PyHKIUH.
cucrema 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH 6HOChepsl Kak r100abHOM 3KOCUCTEMBI.

JlmHamMu4deckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BEIECTB 1 OMOT€OXUMHUIECKUAE TTHKIIBI.

I'moGanbHbIE SKOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.3. OcHoBHOe coaep:xaHue 4 OK-1
Baunsinune Teopernueckoe o0yueHue: 2 OK-2
AHTPONMOreHHbIX | AHTPOIOICHHBIC BO3ACUCTBUS Ha Ouocdepy. 3arps3HeHUs KaK BUJ aHTPOIIOTEHHOT'O BO3/ICHCTBHUS. OK -4
¢paxTopos Ha AHTpoONOreHHbIe BO3ICHCTBHS Ha aTMocdepy. BosaelicTBust Ha ruapocdepy. BozneiictBus Ha nutocdepy. OK -7
onocoepy AHTpPOIIOTeHHBIE BO3/ICHCTBUS HAa OMOTHYECKHE COOOIIECTBA. Y TITYOJIEHHO HU3y4YarOTCsl OTXO/IbI, CBSI3aHHBIC




C ompenereHHON podeccueit/cnenuanTbHOCThIO

IIpakTuyeckoe 3ansaTHEe NeS 2

[TpakTuyeckoe 3ansTue «OTXOABI IPOU3BOACTBAY
Tema 4.4. OcHoOBHOeE co/lep:KaHue 2 OK -2
Bausinue Teopernyeckoe odyueHue: 2 OK-4
CONHAJILHO- 3110poBbe U ero cocrapisitomue. GakTopsl, MOJIOKUTEIBHO U OTPULIATENBHO BIMSAIOIINE HA OPraHU3M OK -7
IKOJIOTHYECKHX | yenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JICHCTBUI HA 3/I0POBBE YeJIOBEKa (PJICKTPOMArHUTHBIC OIS,
(akTOpOB HA OBbITOBast XUMUS, N30BITOUHBIE IIYMbI, paJualys U T.I1.). AJanTtaius opraHu3Ma 4eiaoBeka K pakropam
310pOBbe€ OKpyxarote cpeasl. [IpuHImIBI hOpMUPOBAHUS 3I0POBhECOEpEraroIero moseaeHus. Gundeckas
YyeJioBeKa aKTUBHOCTb U 3[10pOBbe. broXMMHYecKkHe acreKThl pallMOHAIbHOTO ITUTaHUS
IIpodeccnonanbHO-0pHEeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe NPUKJIATHOTO MOAYJIS)
Pa3neu 5. buosiorust B :Ku3HU 8 OK-1
Tema 5.1. OcHoBHoOe coJep:kaHue 4 OK -2
buorexnonorun | Teopernueckoe copep:kanue: 2 OK-4
B XKH3HHU brotexHonorus Kak Hayka u pou3BoJcTBO. OCHOBHbIE HAIPABJICHUS COBPEMEHHOW OMOTEXHOJIOTHH. 1IK1.8
KakK/10ro0 Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX

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

(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoil MHpopMarum, cetb IHTepHET u 1pyrue)

Ipakruyeckoe 3ausTue Ne6 2

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

KJICTOYHOM MHXKEHEPUH, MUIIEBBIX OMOTEXHOJIOIUH. 3aluTa Keica: npecTaBlIeHne pe3ybTaToB pPelIeHus

KeWcoB (BBICTYIIJIEHUE C NPE3EHTAIUEH )

PasBuTne npoMbIuIeHHON OMOTEXHOIOTHUH U €€ IPUMEHEHHUE B KU3HH YeIIOBEKa, TOUCK U aHAJIH3

nH(pOPMaIIUU U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas M yueOHO-Hay4Has JUTepaTypa, CpeACTBa MaCCOBOM

uHpopmanuu, cetb IHTEpHET U Jpyrue)

Keiicbl Ha anHanu3 MHGOpPMAIMK O Pa3BUTUH MPOMBIIIEHHOW OMOTEXHOJIOTHH (110 rpynnam)

*B Tom 4yuncie npogecCHOHATBHO-0OPHMEHTHPOBAHHOE COJIeP/KaHNe NPAKTHYECKOIr0 3aHATHSA 2
Tema 5.2. IpakTuyeckoe 3ansitue Ne7
Bbuorexnosorun _ OK -1
B HPOMBIIILTEH DTUYECKUE aCTIEKThI Pa3BUTHS OMOTEXHOJIOTHIA M MPIMEHEHHE UX B KHU3HH YEJIOBEKA, TIOUCK M aHAIIN3 OK -2
HOCTH. MH(pOpMAaLMU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, CpeACTBa MacCOBOM OK - 4
CouuajabHoO- nHpopmanuu, cetb UHTEpHET U npyrue) K 1.8
ITHYECKHE Keiicer Ha ananu3 nHpopMaluu 00 STUYECKUX aCMeKTaX Pa3BUTHS OMOTEXHOJOTHH (110 TpyTIIam)
aCIeKThI PazButue OMOTEXHOJIOTHI ¢ IPUMEHEHUEM TEXHUYECKHX CHCcTeM (OHMomHxeHepusi, OnonHpopmaTuka,




OMOTEeXHOJIOTHIl | OMOHMKA) M UX IPUMEHEHHE B )KU3HU YEJIOBEKa, MOMCK M aHAIN3 HH(POPMALIUU U3 PA3IMYHBIX HCTOYHUKOB
buorexHonorun | (Hayunas u yueOHO-HAy4YHas TUTEPATypa, CPEICTBA MACCOBOU HH(pOPMAIUK, CeTh HTEpHET U IpyTrHe)
U TEXHUIECKHE | Keifchl Ha aHATH3 HHPOPMAIINH O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHHEM TEXHUUYECKUX CHCTEM (T10
CHCTEMBI rpyImam)

B ToM 4uciie npogeccnoHaAIBLHO-OPHEHTHPOBAHHOE COAEPKAHUE PAKTUYECKOI0 3aHATUSA 2
IIpomexxyTouna 2
A1 aTTecTanus 3a4eT
10 JUCUMILIMHE
Bcero: 56




3. YCJIOBUSI PEAJU3ALIMU ITPOT'PAMMBI OBILEOBPA3OBATEJIBHOM
JUCHMUILIAH

3.1. lns peajM3anvu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoIIHe creliaJbHble IOMelIeHUs

Kabuner «buonorum», OCHAIIEHHBI 000pyIOBaHHEM: MeOeab, IOCKa, Me,
HarjIsigHbIe  MOCOOMs (KOMIUIEKTHI Y4eOHBIX TaOJuIl, TIUIAKATOB), TEXHUYECKUMU
cpencTBaMu OO0YYEHUS: KOMIBIOTEp C YCTPOMCTBAMU BOCIPOU3BENCHUS 3BYKa, MIPUHTED,
MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM.

JlabopaTopusi, oOcHailleHHas OOOpyJOBaHMEM I  TPOBEICHUS  3aHITHIL:
MHUKPOCKOITBI, CEKYHIOMEpP, TOHOMETp, JabopaTopHas mocyaa (MpoOUpKH, TTOICTABKH IS
POOUPOK, TMUHIIETHI, MMECOK, CTYNKH C MECTUKAMH, MPEIMETHBIC M MOKPOBHBIC CTEKIIA,
CTEKJIIHHBIE TaJOYKH, IpEenapoBalIbHbIE WIJIbI, (UIbTpOBajbHas Oymara (cangeTk),
CTaKaHbl) TUIEPTOHUYECKUN pacTBOp Xjopuja HaTpusi, 3%-HbIA pacTBOp MEpPOKCHAA
BOJIOPOJIa, pacTBOP Ho/ia B HOAUCTOM KaluH, TJIMIEPUH, KITyOHH KapTodes, JIUCT 3JI0/IeU
KaHAJICKOM, TIoA psAOMHBI OOBIKHOBEHHON (psSOMHBI WM TOMarta), JyK pemyaThlid,
pa3BeIcHHBIC B BOJIE APOHOIKH );

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu MporpaMmmabl

JUist peanuzanuu nporpaMmbl OMOIMOTEYHBIA POH]T 00pa30BaTEIbHONW OpraHU3aluu
JOJDKEH MMETh IeYaTHbIe W/WIM 3JIEKTPOHHBIE 00pa3oBaTeibHbIE M HWH(OPMALMOHHBIE
pecypchl, PEeKOMEHJIOBaHHbIE Ui MHCIIOJIb30BaHMS B OOpa30BaTENBbHOM Ipoliecce, He
CTaplle IIATH JIET C MOMEHTA U3/IaHHUs.

PekoMeHayeMble TMe4yaTHbIE M3AaHUS [0 peanu3aluu  00I11eoOpa3oBaTEIbHON
TV CUUTUIMHBIPEACTaBICHBI B METOAMYECKUX PEKOMEHIALMAX IO OpraHu3aiiy 00y4eHHUs.



Y4eOHo-MeToIu4ecKoe M HH(OPMAIMOHHOE 00€CIICYCHUE TUCIIUTUIUHEIL

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 penakiueit B. B. Ilaceunuka. — 5-¢ u3sg., crep. — Mocksa : [Ipocsemienue, 2023. — 223 ¢. —
ISBN 978-5-09-103624-4. — Texkcr : aneKkTpoHHBIH // JIaHb : a1ekTpoHHO-OnbmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/334994 (mata obpamenwus: 24.01.2024).

Buonorus: 11-if knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckwuii, A. M. PyouoB [u
np.] ; mox penakuueit B. B. Ilaceunuka. — 5-¢ u3g., crep. — Mocksa : [Ipocsemienue, 2023. — 272 ¢. —
ISBN 978-5-09-103625-1. — Texkcr : anexkTpoHHBIH // JIaHb : 371ekTpoHHO-OnbmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/334997 (mara obpamenwms: 24.01.2024).

Buonorus : yueOHUK ¥ IPaKTUKYM AJIs cpeHero npodeccruoHansHoro oopasosanus / B. H. Speirun [u op.] ;
nox penakuueit B. H. Spsirnna. — 2-e uzn. — Mocksa : M3parensctBo FO0paiit, 2023. — 378 ¢. —
(ITpoeccuonansuoe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT : 3/1eKTPpOHHBIH //
O6pazoBarenpHas atdopma FOpait [caiit]. — URL: https://urait.ru/bcode/511618 (maTa oOpameHwus:
24.01.2024).

0) AONONHUTENBHAS JTUTEpATYpa:

Ne i/

HcTounuk

4

ITonomapéra, U. H. buonorus. 10 kmacc: 6a30Bbiid ypoBeHb : yuebnuk / . H. Ilonomapésa, O. A.
Kopnunoga, T. E. Jlomununa ; noa pegakuueid M. H. [Tonomapépoid. — 10-e u3g., crep. — Mocksa :
[Mpocsemenne, 2022. — 224 c. — ISBN 978-5-09-088227-9. — Texkcr : 21eKTpoHHBI // JIaHb : SIEKTPOHHO-
oubamoreunas cucrema. — URL: https://e.lanbook.com/book/334442 (nara oOpamenus: 24.01.2024).

ITornomapéna, W. H. buonorus: 11 kimacc: 6a30Bb1it ypoBeHs : yaeOHuk / M. H. [Tonomapéra, O. A.
Kopnunoga, T. E. Jlomununa ; noa pegakuueid Y. H. [Tonomapépoid. — 10-e u3g., crep. — Mocksa :
[Mpocsemenne, 2022. — 256 c. — ISBN 978-5-09-088228-6. — Tekcr : 31eKTpoHHbI // JIaHb : SIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/334445 (nara oopamenust: 24.01.2024).

buonorus. ba3oserit u yriyonennsiii ypoBan: 10—11 ki1accsl : yaeOHUK 1S cpeTHero o0Iiero oopa3oBaHus
/ B. H. fpbirun [u ap.] ; non obieit penakuueii B. H. Speiruna. — 2-¢ usn., nepepad. u jgon. — Mockea :
WznatensctBo KOpaiit, 2023. — 380 ¢. — (O6meoopa3oBarenbHbiii 1ukin). — ISBN 978-5-534-16228-8. —
Texkcr : anekTponnblii / O0pazoBatenbHas wiardopma HOpaiit [caiit]. —

URL: https://urait.ru/bcode/530646 (nara oopamenus: 24.01.2024).

CwmupnoBa, M. C. EcrtecTBo3HaHuE: reorpadusi, OMOIOTHS, FIKOJIOTHS : Y4eOHOE MOCOOHE Ik CPEIHErO
npodeccuonansHoro oopasosanusi / M. C. CmupHoBa, T. M. CmupnoBa, M. B. Boporenko. — Mockaa :
W3znarenscto FOpaiit, 2023. — 271 ¢. — (Ilpodeccuonansuoe obpasosanue). — ISBN 978-5-534-12798-0.
— Texkcr : anexrponHbI# // Obpa3oBatensHas iatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/515030 (maTa obpamenus: 24.01.2024).

B) TIEPUOINIECKHE N3TAaHUSL:

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

nevyatHoi Bepcun 0032-874X. — TeKCT : HeMmocpeICTBEHHBIH.

') ”HPOPMAIMOHHBIE AIEKTPOHHO-00Pa30BaTEeIbHbBIE PECYPCHI:

Ne /i | UcTounuk

1 OnekTpoHHas Oubmuoreynas cuctema «bubdbmuoTex. U3narenscTBo KJY»  https://mgri-rggru.bibliotech.ru/

2 DnekTpoHHO-OMbIMOTeUHas cucteMa «M3narenscTBo Jlanby https://e.lanbook.com/

3 DnekTpoHHO-O0ubMoTeuHas cucrema elibrary» / [IpaBooGianaresns : OOIIECTBO ¢ OrpaHUYCHHON
orBercTBeHHOCTHI0O «PYHOBy (RU) https://elibrary.ru/

4 DnekTpoHHO-6uGIHOTeuHas cuctema «5C FKOPAWT»  https://urait.ru/

5 WNudopmanmonHo-mpaBoBoe obecnedenune « ['apanm»

(JoxanbHas MHPOPMALIMOHHO-TIPABOBAs 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 OINIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOoJIb U OlleHKA PEe3yIbTaTOB OCBOCHHUS 00I11€00pa30BaTEIbHON AUCIUTUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE
00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI IO pa3zesiaM U TeMaM COACpKaHHs y4eOHOTO

Marepuana.

Oomasn Pa3znen/Tema Tun oueHOYHBIX MEPONIPUATHIA
KOMIIeTeH U

Paznen 1. Knerka — KounTponbnas pabota
CTPYKTYPHO- «MOJNEKyISpHBIA YPOBEHb

GyHKUHOHAIbHAS eTUHUIIA OpraHu3alyu >KUBOI'0»
JKHBOT0

OK 02 buonorus xak Hayka. O61ias 3anoaHeHne Ta0IUIBI C OIIMCAHUEM
XapaKTePUCTHKA KU3HU METO/I0B MHKPOCKOTTMPOBAHHUSI C UX
JIOCTOMHCTBAMHU M HEJOCTaTKAMHM.
3anonnenue Tabauisl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUNY

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIBI
CXOJZICTBA U PA3JIMYMIl )KUBOT'O U HE
JKHBOTO

OK 01 CrpykrypHO-hyHKIIMOHANbHAs |OlieHUBaeMas JUCKYCCHsI 10 BOIpOcam
OK 02 OpraHu3aIus KJIeToK JEKLIUH

OK 04 Pa3paboTka MeHTanbHOM KapThl 11O
KJaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
[JapCcTBaM B MUHM IpyIIax
Brimonaenue n 3ammra 1a60paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITIOUCHHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOIIJIACTHI, XPOMOIIIIACTHI )»
[IpakTryeckoe 3anstue. [Ipencrasienue
YCTHBIX COOOIIEHUH ¢ pe3eHTalMeH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HUCTOYHHUKOB, PEKOMEHIOBAHHBIX
Mpero1aBaTesieM

OK 01 CrpykTypHO-QyHKIMOHATIbHBIE  |PPOHTAIBHBIN OIIPOC

OK 02 (bakTOpbI HACTIEICTBEHHOCTH Pazpabotka rimoccapus
Pemienue 3a1a4 Ha onpeeneHue

OoCICA0BATCIIbHOCTU HYKJIICOTU OB,
AMHWHOKHUCIIOT B HOPMC U B ClIy4ac
MN3MCHCHUS ITOCJIICA0BATCIIbHOCTH




Hykneotunos JJTHK

OK 02

OOMEH BeLIECTB U
IpeBpalieHIe YHEPTUU B KIICTKE

@poHTaTBHBINA OITPOC

3aroHeHUe CPABHUTEIHLHOU TAOIUIIBI
XapaKTepUCTHK TUIIOB 0OMeHa
BELIECTB

OK 02
OK 04

JKU3HEHHBIN UK KIETKH.
Muwuto3. Meiio3

OO6cy>xaeHre Mo BoIpocam JIeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pa3znea 2. Ctpoenue u
(pyHKIIUM opraHu3zMa

KonTponbaas padota “CTpoeHue u
¢byHkuuu opranuzma’

OK 02
OK 04

Crpoenue opranuszma

OuenuBaemas IUCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpPraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJIOBEK) C KPaTKOM XapaKTEepUCTUKON
ux QyHKIUN

OK 02

®opMbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnonHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON U TpUMeEpaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOTeHEe3 PacCTeHH, )KUBOTHBIX
U YeJIOBEeKa

Pa3zpaboTka JeHThI BpEMEHH C
XapaKTEPUCTUKOMN HITANlOB OHTOTCHE3a
OTJI€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKA M0 MUKPOTPYIIIam
Tect/onpoc

CocraBieHHE )KU3HCHHBIX ITUKJIOB
pacTeHuil o oTaenam (MOXOBHUIHBIE,
XBOIICBUIHBIC, TATIOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTU HACIIEOBaAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

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

OK 01
OK 02

CuenieHHoe Hacleq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HAaCJIeJOBaHHH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpELIMBAHMS

OK 01
OK 02

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.
Pemenue 3agau Ha onpeneneHue Tuma




OK 04

MyTaluu IIPpU 1eperadye
HACJIEACTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE N'€HOTUIINYECKUX CXEM
CKpeLIUBaHUs

Pasznea 3. Teopus 3BoJ1ronumn

Kontposbnas padota “TeopeTudeckue
ACIEKTHI IBOJIIOIUH KM3HU Ha 3emuie”

OK 02 Hctopus 3BOIFOLUOHHOTO @pOHTAIBHBIN OIPOC

OK 04 y4eHusi. MEKPO3BOJIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3paboTka 1eHTbl BpeMEHU Pa3BUTHUS
9BOJIIOLIMOHHOTO YUEHHUS

OK 02 Makpo3Bosronus. OuenuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHUE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJOrN4eCKON TEPMUHOIIOTUU U

CUMBOJIUKH JUIsI I0KA3aTeNbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII
Pa3paboTka neHTBl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU Ha
3emiie

OK 02 [Ipoucxoxnenue yenoBeka — OpoHTaTBHBIN OIIPOC

OK 04 AQHTPOIIOTEHE3 Pa3paboTka neHTbl BpeMEHU
IPOUCXOXKICHUS YeIIOBEKa

Paznen 4. Ikojorus

OK 01 Dkonorudeckue HakTopsl U TecT mo skosorHUeckuM GakTopam u

OK 02 cpenbl KU3HU cpelaM KU3HU OpraHu3MOB

OK 07

OK 01 [Tomymsiusi, cooOriecTna, CocraBreHue cxeM KpyroBopoTaBellecTs,

OK 02 HKOCHCTEMBI UCTIONB3Ysl MaTePUAIIbI JICKIINU

OK 07 PeleHne npakTUKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUM 110 IEPEHOCY
BEILIECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKHX LIeTei 1
nupaMuzl OHOMACChI U SHEPTHU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BinsiHME aHTPONIOT€HHBIX Tect

OK 02 (akTopoB Ha Grochepy I[Mpaktiyeckas pabota “OTX0/IbI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnnsane connanbHo- OnenuBaemast TUCKyCCHS

OK 04 SKOJIOTHYECKUX (PaKTOPOB Ha Beinonnenune nabopatopHoil paboThI Ha

OK 07 BEIOOD:

3J0pPOBEEC YCJIIOBEKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusinue abuotrueckux GakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Pasnena 5. buoJsiorus B :.Ku3Hu

3amura Keica: mpeIcTaBICHHe




pEe3yJAbTATOB PEIICHUS KEHCOB
(BBICTYILIEHUE C NTPE3EHTALUEH)

OK 01 buotexHosoruu B ;xu3HU BrinosniHeHue keiica Ha aHAINU3

OK 02 KaKJIOTO MH(OPMALIUY O HAYYHBIX JOCTHKCHHSIX

OK 04 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOU MH>KEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (110 TpymIam),
MpeACTaBICHUE PE3yIbTATOB PEIICHUS
KeiicoB

OK 01 [TpombinienHast OuorexHoorusi |BeimonHeHue Kelica Ha aHAIH3

OK 02 uH(bOpMAIMY O Pa3BUTHU

OK 04 MIPOMBIIICHHON OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBlIeHrue Pe3yIbTaTOB
pelieHus KeMcoB

OK 01 ConuaabHO-3THYECKHE acIeKThl | BrInmoiHeHue Keiica Ha aHaiIn3

OK 02 OMOTEXHOIOTUMI nH(popManuu 00 ITUYECKUX acIeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBiIeHue Pe3yIbTaTOB
pelIeHus KecoB

OK 01 buorexnosnoruu u rexunueckue |BrinosiHEHUE Keiica Ha aHAIIN3

OK 02 CUCTEMBI nH(pOpMannH 0 pa3BUTUSA

OK 04

OMOTEXHOJIOTMI ¢ IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (10 TpyIIam),
IpeCTaBICHUE Pe3yJIbTaTOB PELICHUs
KENCoB




