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

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

O6mieobpa3oBaTenbHas AUCHUIUIMHA «buonorus» sBiseTcs 005S3aTeIbHOM
4acThI0 00I1e00pa30BaTEeIbHOIO IUKJIAa 00pa30BaTEIbHON IIPOrPaMMBbl B COOTBETCTBUU
¢ ®I'oC CIIO mno cnemmanpHocTH 21.02.11 T'eodusmyeckre MeTOAbl MOUCKOB U
Pa3BEAKMECTOPOXKACHUM  IOJIC3HBIX ~ HMCKOMAeMbIX. B mporpamMme  umeeTcs
npodeccuonanbHOe 00pazoBanue, a UMeHHO, Pa3nen 5. "buonorus B )ku3Hu" B 00bEME
8 4acoB.

1.2. e u muIaHUpyeMble Pe3yJbTAThl 0CBOCHUS JUCHUIITIHHBI:

Hean: ¢QopmupoBanwe y CTYIEGHTOB TIPEACTABICHHS O  CTPYKTYpHO-
(GYHKIIMOHATBHOW OpPTaHM3AIMU KUBBIX CHCTEM Pa3HOTO paHTa KaK OCHOBBI MPUHSATHS
pEIICHUI B OTHOIIICHUH O0BEKTOB KUBOH TIPUPOJIBI U B TIPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3anayu:

1) chopmMupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOpa3usi U OCOOCHHOCTEH >KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alNU, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAKOLIECH Cpelle, LEJIOCTHOW HAy4YHOM KapTUHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS OMPEICIATh JKUBbIE OOBEKTHI B MPHUPOJES; IMPOBOIUTH
HaOMIOACHUS 3a DKOCHUCTEMaMHU ISl BBISABJICHHS €CTECTBEHHBIX M aHTPOIIOTCHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIbTAThI HAOTIOACHUH,

3) chopMupoBaTh HABBIKM  TPOBEACHHUS  MPOCTCUININX  OMOJIOTHYCCKUX
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUI C COONIIOICHUEM MpaBuil 6€301MacHOT0 0OpaIleHus
c 00BeKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBHS CBOCH JACATEIHHOCTH 10
OTHOIIIEHUIO K OKpY’)Kalollled cpene, COOCTBEHHOMY 30POBbIO; OOOCHOBBIBATH H
coOJr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMHupoOBaTh TOHUMAHUE 3HAYMMOCTH JOCTHKEHUN OMOJIOTUYECKON HAYKHU U
TEXHOJIOTUA B TPAKTUUECKOW JEATEIbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUHA U arpoOHOTEXHOIOTHH.



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

ocHose ®I'OC COO

Koxn ILnanupyemMble pe3y ibTaThl 0CBOCHHS THCIUILIHHbBI
HaHMeHOBaHHe
(opmupyeMbIX O0mmue JMCUMIIMHAPHBIE
KOMIeTeH M

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

B yacTu Tpy10BOro BOCIMTAHHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHHE IIEHHOCTH MAacCTEepPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH NESATEIbHOCTH TEXHOJIOTHYECKOH H
COLIMAJILHOW HANpPaBJICHHOCTH, CIOCOOHOCTh HMHUIMHPOBATH,

IUIAHUPOBaTh W CaMOCTOSITEIBHO  BBIMIOJIHATH  TaKYIO
NeSITeIIbHOCTD;
- UWHTEpeC K pa3M4YHbBIM  cdepaM  TpodeCCHOHATHHON
NeSITeNIbHOCTH,

OBnazieHue YHUBEPCATBHBIMU YYEOHBIMH IT103HABATEIbHBIMU
JIEHCTBUSIMU

a) 0a30BbIe JTOTHYECKHE 1€ CTBUS:

- CaMOCTOSATENbHO (OPMYIUPOBATH U
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBIIUBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu u 0600IIeHHUS;

- ONpeneNnsaTh LENu JeATeIbHOCTH, 3a/laBaThb NapaMmeTpbl U
KPUTEPUHU UX JTOCTHKCHUS;

- BBIABIAITH  3aKOHOMEPHOCTH |
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B
COOTBETCTBHE  PE3YJIHTATOB
IIOCIICACTBUI IEeITESIbHOCTH,

- pa3BUBaTh KPEATHUBHOE MBIIUICHUE TTPH PEIICHUH KHU3HEHHBIX
npobiem

0) 0a30BbIe HcCJIeI0BaTEIbCKUE TeHCTBHS:

- BJIaJIETh HaBBIKAMHU Y4€OHO-HUCCIIEIOBATEILCKON U TIPOSKTHOU
NESATETLHOCTH, HABBIKAMHU Pa3perieHus mpooiem;

AKTYaJIU3NpPOBATh

MMPOTHUBOPCUMNA B

ACATCIIBHOCTD, OLICHUBAThH
OeJIsIM, OLICHUBATh PUCKHU

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 MIPHYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyallu3UpOBaTh 3a/lady, BBIIBUTATh THUIIOTE3Y €€ PEIICHUs,
HAaXOMUTh  APTyMEHTBI  JUIS  JIOKa3aTelbCTBA  CBOMX
YTBEPKACHUM, 3a/1aBaTh TApaMETPhl U KPUTCPUH PEIICHHUS,

- QHAJIM3WPOBATh IIOJIydCHHBIC B XOJI¢ PCIICHUS 3a]adu
pe3yNbTaThl, KPUTUYECKH OIEHUBAaTh WX JOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHUS B TIO3HABATCILHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIBHOCTH;

- yMeTh WHTCTPUPOBATH 3HAHHS W3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TOIXOIbI
U PELICHHUS;

- CIIOCOOHOCTH HX MCIOJB30BaHUS B IIO3HABATEILHOW U
COLIMAJILHOM MTPAKTUKE

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 TMPEBpAIEHUS 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 peliaTh OMOJOTHUYECKUE 3a7a4H,
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 o6iactu IeHHOCTH HayYHOTO TTO3HAHUS:

- c(opMHpPOBAaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha Juanore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOCTO MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHUE S3BIKOBOM W YUTATEIILCKOM KYJIbTYPbI
KaK CpelICTBa B3aMMOJCUCTBUS MEXAY JIIOABMU M TO3HAHUSA
MHPA;

- OCO3HaHME LEHHOCTH HAYYHOH JEATEIBbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MPOEKTHYIO n HCCIIEIOBATEIIbCKYIO
JEATEIIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE;

OBnazieHue YHUBEPCATBHBIMH YYCOHBIMH IT0O3HABATCIBHBIMU
JIEHCTBUSIMU:

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

cOPMHPOBAHHOCTh ~ YMEHUH  co3gaBaThb  COOCTBEHHBIE
NUCBMEHHbIE U YCTHBIE  COOOLIEHMS  Ha  OCHOBE
Ouosornyeckoil MHGOpPMALUU M3 HECKOJIBKUX HMCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapar OMoJIOTuu




B) pabora ¢ ungopmanmei:

- BJIAJIETh HABBIKAMH IOJIy4YeHHs] UH(OPMAIMK U3 UCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYIIECTBIIATh ITOMCK, aHAJIN3,
CHCTEMaTHU3alMI0 U MHTEPIPETAMI0 HHPOPMALIUN PA3THUHBIX
BUJIOB U (JOPM IIPECTABICHMUS;

- CO34aBaTh TEKCTHl B pa3IMYHBIX QopMarax ¢ y4eToM
Ha3HauyeHUus HMH(OpMalMK M LEJIEeBOM ayIuTOpHM, BbIOMpas
ONITUMAIIEHYIO (POPMY TIPECTABICHUS U BU3yaIH3allNH;

- OLIGHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh MH(pOpMauu, ee
COOTBETCTBHE ITPABOBBIM U MOPAIBHO-3TUYECKHM HOPMaM;

- UCIIOJIb30BaTh cpeicTBa MHGOPMALMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKaTHUBHBIX ~ W OpraHU3alMOHHBIX  3aJad ¢
coOIII0ICHIEM TpeOoBaHUI HPrOHOMUKH, TEeXHUKH
0€30I1aCHOCTH, THUTUEHBI, PECypcocOepeXeHusi, NPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIa/IETh HaBBIKAMHU PACHO3HABAHUS U 3aIIUTHI MH(OpMAIINY,
nH(}OpPMaLIMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04.
OddexTuBHO
B3aMMO/ICHICTBOBATh
u  pabortath B
KOJIJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpAa3BUTHIO, CaAMOCTOATEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKaMH yueOHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBaanenue YHUBEPCAJIbHbIMHU KOMMYHHMKATHBHBIMH
AefCTBUSIMU:

0) coBMecTHasi 1eSITeJIbHOCTD.

- NMOHMMAaThb M MCIOJI30BaTh NPEMMYIIECTBA KOMAHIHOM M
WH/IMBUYAJILHOU paboThI;

- MPUHUMATh LEeIn COBMECTHOMN NEeATEIbHOCTH,
OpraHM30BBIBaTH M KOOPJIMHUPOBAaTH JACUCTBHA IO €€
JOCTH>KEHHIO: COCTABIIATH IIJIAH JIEUCTBHM, pPacCIpelesaTh pOIr
C YYeTOM MHEHUH YYaCTHUKOB OOCYXJaThb pe3yJabTaThbl
COBMECTHOM pabOTHI;

- KOOpPAMHHUPOBATb M  BBINOJHATH
pealIbHOTO, BHPTYaJIbHOT'O U
B3aHMOJICHCTBUS;

paboTy B YCIOBHSX
KOMOWHHUPOBAHHOTO

HpI/IO6peTCHI/I€ OonbITa IPHUMCHCHHUA OCHOBHBIX MCETOJ0B
HAy4YHOI'O IIO3HAaHHUA, HCIOJIb3YCMBbIX B OMOJIOTHH:
Ha6JIIOI[eHI/I$I N OIHCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

HBHCHHﬁ; OopraHu3any W MPOBCACHUA OMOIOTUYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUITOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYCMbIMHA BCIN4YnHaMU,

OOBSICHEHUS TIOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAYYHBIX IIOHATHUN, TEOPUM U
3aKOHOB




- OCYLICCTBIIATHL IIO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHUC B

Pa3IMYHBIX CUTYaIUsX, MIPOSIBIISITH TBOPYECTBO 5
BOOOpakeHre, ObITh MHUIIMATHBHBIM

Osiaaaenue YHHUBEpPCAJIbHBIMU peryasiTHBHBIMH
JeHCTBUSIMU:

') NPHHATHE ce0sT M IPYTUX JIO/Aei:

- NpPUHUMATh MOTHBBI W apryMEeHTbl JPYTUX JIOJEH mpu
aHaJIn3€ Pe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIIOAEH HA OUINOKH;

- pa3BUBaTh CIOCOOHOCTb MOHMMATh MHUP C MO3ULHUHU JPYroro
YelloBeKa

B o6s1acTHIKOI0rN4e€CKOr0 BOCTIMTAHUSA:

- c(OPMHPOBAHHOCTh 3KOJIOTMYECKOM KYIbTYphl, ITOHUMAaHUE
BJIMSHMS COLMATIbHO-DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE
IPUPOJHOM M COLMAIBHOM Ccpelibl, OCO3HaHHUE TIJI00aIBLHOIO
XapakTepa 3KOJOTHYECKUX MPoOIieM;

- IJJAHUPOBAHUE U OCYLICCTBICHHUE NEHCTBUM B OKpPYXKarollen
Cpelle Ha OCHOBE 3HaHUsA LEJNed YCTOMYMBOIO PpPa3BUTHSA
YeJI0BEUYECTBA;

AKTUBHOE  HENPUATHE  JECWCTBUM, NPHUHOCAIIUX  BpEJX
OKPY>KaroOIEeN Cpese;

- YMEHHUE MPOrHO3MPOBaTh HEOJArONPHUSATHBIE HKOJIOIMUYECKUE
MIOCJICACTBUS TNPEANPUHUMAEMBIX JEHCTBUMN, NPENOTBpAIlATh
UX;

- pacliupeHHe  OmbITa  JEATEIbHOCTH  KOJIOIMYECKOMN
HaIlpaBJIEHHOCTH;

- OBJIaJICHHUC HaBBbIKaAMHU y‘Ie6HO-HCCHeJIOBaTeHBCKOI>'I, HpOGKTHOfI n
COI.[PIaJ'IBHOﬁ JACATCIIBHOCTHU

c(OpPMUPOBAHHOCTb YMEHUS IPUMEHSATH MOJy4YECHHbIE 3HAHUS
JUIsL OOBSICHEHUSI OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, JUIS
IPUHATHS IPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKU3HU C
Henbio  obecrieyeHus: 0€30MaCHOCTH CBOErO 3JI0pOBbS U
3JI0pOBbsSl  OKPY)KAIOLIUX JIO/IEeH, COOMIOACHUS 370POBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOTI'O MOBEJEHUS B OKpYKaroIen
IPUPOIHON cpene; NIOHUMAaHNE HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JIOCTM)KEHUH COBPEMEHHON OMONOTHM H
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO IPUPOAONOIb30BAHUS

K 2.3
Ocy1iecTBIsITh
00paboTKy U UHTEP
IpEeTaluio Ha3zeMm
HBIX U CKBaXUH
HBIX Teo(pu3nyec
KHX JTAHHBIX

IJTAHUPOBAHUE M OCYIIECTBJICHUE NIEUCTBUIM B OKpY)KaroUIeH
Cpelde Ha OCHOBE 3HaHMS LEJNEe YCTOMYMBOIO Ppa3BUTHSA
JeJI0BEUECTBA;

c(hOpMUPOBAHHOCTh YMEHUS NMPUMEHSTh TOJYYCHHBIC 3HAHUS
JUTs1 OOBSICHEHUSI OMOJIOTHYECKUX TPOIECCOB U SIBICHUH




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpaMMbl THCITHILTHHBI 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:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(decCHOHAILHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeEM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYMH) 4acoB KOMIIeTeHIM U
1 2 3 4

Pasznes 1. KiieTrka — cTPyKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2
Buosorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0masi | CoppemeHHBIC OTPACIN GHOTOTHYECKHX 3HAHHIT. CBsI3b GHOIOTHH C APYTUMHU HAYKAMI: OHOXUMUS,
XapaKTepUCTUK |OGuodu3uka, OnoHuKa, reHoreorpadus u p. Poib u MmecTo Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KuBoi Marepun. O011as xapakTepuCTHKA )KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIJIETOK
Tema 1.2. OcHoBHOE co/lep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 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 MPoKapuoTHUecKoil kineTku. CTpoeHue

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

JlabopaTopHble 3aHATHSA: 2

1. JlaGoparopnas padota «CTpoeHUE KJIETKH (pacTeHUs, )KUBOTHBIC, TPHObI) M KJICTOYHBIE BKIFOUCHUS
(kpaxMai, KapOTUHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

IpakTuyeckoe 3ansaTue Nel 2

buonoruueckas pojab MUHEpaIbHBIX BEIIECTB B 00ECIIEUEHUH KU3HEAEITEIbHOCTH OPraHU3MOB,

MpOsBIIEHUS AUcOananca MUHEPAIbHBIX 3JIEMEHTOB
Tema 1.3. OcHoBHOE coep:xaHue 4 OK-1
CTpykKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynxkuuonaabH | XpomocomHas teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHEIE U
ble (PAKTOPbI HETOMOJIOTMYHBIE XPOMOCOMBI, TaIIOWAHBIN U AuTUIouAHbIH Habop. Hyxnennossie kucnotel: JTHK, PHK
HACJIEACTBEHHOC | HaXOXJIEHHUE B KIIETKE, UX CTpOCHUE U QyHKIIMH. MaTpHuHbIe MPOLECCHl B KIETKE: PETIMKAIINS,
TH OouocuHTe3 Oenka, penapanus. [ eHeTHUeCKUi KO U €ro CBOWCTBa

IIpakTHyeckoe 3anaTHE Ne2 2




Pemenue 3ana4 Ha onpeaeiIeHUe II0CICA0BATEIBHOCTH HYKICOTU0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae
M3MEHEHUs T0CIIeI0BaTeIbHOCTH HyKieotn10B JTHK

Tema 1.4. OcHoBHoOe coepkaHue 2 OK-2
O0Omen Bemects | TeopeTnueckoe o0yueHne: 2
H npepauienre | [Toustre MeTaObOIN3M. ACCUMUIIALNS U JTUCCUMUIALIUS — JIBE CTOPOHBI MeTtabonu3Ma. Tumnesl oOMeHa
JHEPrum B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3poOHBIN U aHAAPOOHBIN. [ImacTuyeckuii oOMeH.
KJIeTKe dorocuHTe3. XeMOCHHTE3
Tema 1.5. OcHoBHOE co/lep:KaHue 2 OK-2
KuzHeHHbIH TeopeTuueckoe o0y4eHue: 2 OK-4
HMKJ KJIETKH. KieTounslii nuki, ero nepuosl. MUTO3, €ro cTajiny U Npoucxoasiuue npoueccsl. buogoruueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meitose. Kpoccunrosep. buonornueckuii
CMBICII MEH03a
KoHnTpoubHasn MounekyJIIpHBIIA YPOBEHb OpraHnu3aluy )KUBOTO 2
pabora
Paznen 2. Ctpoenue u GpyHKUMH OPraHusmMa 12
Tema OcHoBHOE coaep:xaHue 2 OK -2
2.1.Ctpoenue Teopernueckoe o0y4eHune: 2 OK -4
OpraHm3ma MHOroKI€TOYHbIE OPTaHNU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHU3ME.
®opmbI I'omeocTra3 opranusmMa u €ro nNojAepKaHue B MIPOLECCE KU3HEAEATEIbHOCTH
Pa3MHOKEHHUS ®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHUSL.
OpPraHu3MoB ITonoBoe pazMHOkeHUE. ['ameTorenes y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHHE NOJI0BBIX
Onrorenes KJ1eTOK. OII010TBOPEHUE
pacTeHui, NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. IloctamOpruoHanbHbIi MEpUO.
KMBOTHBIX H Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YelloBeKa. [IpsMoe u Hempsimoe pa3BUTHE.
YyeJ10BeKa buonornueckoe crapenue u cmeptb. OHTOr€HE3 paCTEHUI
Tema 2.2. OcHoBHOE coep:KaHue 4 OK-2
3akonomepHocT | Teopernueckoe o0yueHme: 2 OK -4
U HacsieNoBaHusl | OCHOBHBIC MMOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens
(MoHOTHOpHIHOE M MOJUTUOPUAHOE CKpelnBaHue). BzaumopelictBue reHoB
IpakTuueckoe 3ansaTue Ne3 2

Pemenue 3aga4d Ha OMpCACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB ITPU MOHO-,
Au-, HOJ'II/IFI/I6pI/II[HOM W aHATIU3UPYIOIIECM CKpEIIMBAHWH, COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpCuIMBaHUA




Tema 2.3. OcHoBHOE coep:kaHue 4 OK-1
CuenienHnoe TeopeTnueckoe o0yueHue: 2 OK -2
HacJel0oBaHHe 3axonbl T. Moprana. CuenieHHoe HaclleZJOBaHUE T'€HOB, HapyllleHue cuerieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM

IIpakTHyeckoe 3ansaTne Ned 2

Pewrenue 3anau Ha onpeeneHne BEpPOSITHOCTA BO3SHUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB IIPU

CUEIJIEHHOM HacJIeJOBAaHUHU, COCTABICHUE FT€HOTUITNYECKUX CXEM CKPEIIMBaHUs
Tema 2.4. OcHoOBHOE co/iep:KaHue 2 OK-1
3akonomepHocT | Teoperuyeckoe o0yueHue: 2 OK -2
" N3menunBoCTh NpU3HAKOB. BUbl N3MEHUMBOCTH: HACJIEICTBEHHAs! M HEHACIIEICTBEHHAs. 3aKOH OK-4
H3MEHYHMBOCTH TOMOJIOTMUYECKUX PSAJIOB B HacieacTBeHHOM usmenunsocty (H.W. BaBuios). Myranmonsas reopus

W3MEHYMBOCTHU. Buabl MyTaluii 1 TpUYMHbBI UX BO3HUKHOBEHUA. KapnoTun yenoseka. HacnenctBeHHbie

3a00JIeBaHUs YeIIOBEKa. | eHHbIC U XpOMOCOMHBIE O0JIC3HH YeioBeKa. boie3Hu ¢ HACIeICTBEHHOM

MIPEIPacloIOKEHHOCThI0. 3HAYEHUE METUIIMHCKON T€HETUKHU B IIPEJOTBPAILCHUN U JIEYCHUU

TeHETUYECKUX 3a00JIeBaHUN YelloBeKa
Pa3nea 3. Teopus 3Bor00MN 4
Tema 3.1. OcHoBHOE cogepkaHue 2 OK -2
Hcropus Teopernueckoe o0yueHnue: 2 OK -4
IBOJIIOIUOHHOTO | [lepBrie sBomtononHble KoHuenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. JlapuHa.
Y4YeHHS. CuHTeTH4eCcKast TEOpHs IBOJIIOLMH U €€ OCHOBHBIE NIOJIOKEHUS.
MuxposBoonu | MukposBomronus. [lomynsius kak sIeMeHTapHas eJMHALA YBOTIONNH. [ eHeTH4ecKrue OCHOBBI YBOJIIOIIHH.
s1 DneMeHTapHbIe (PaKTOPHI HIBONIONKU. EcTecTBEHHBII 0TOOp — HANTPABIISIIONTUH (haKTOP IBOJIIOIIH.
MakposBoaronu | Bumgoobpa3zoBaHue Kak pe3yabTaT MUKPOIBOTIOIUH
1. MakponsBosnrorus. @DopMbl 1 OCHOBHBIE HampaBieHus1 MakpodBororuu (A H. Ceseprion). [Tytu
Bo3nukHoBeHMe | qocTmxkeHus Orosorudeckoro nporpecca. Coxpanenne OMopasHooOpas3us Ha 3emIie.
U pa3BHUTHE ['unoTe3bl ¥ TeOpUU BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBiaeHue nepBhIX KIETOK U UX IBOJIIOLIHSL.
KU3HU Ha 3eme | TIpokaproThl U SYKapHOTHL. [IPOMCX0KIEHIE MHOTOKJIETOUHBIX OPIaHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

L[apCTB dYKapHOT
Tema 3.2. OcHoBHOE coep:KaHue 2 OK-2
IIpoucxoxnenue | Teoperuyeckoe o0ydeHue: 2 OK-4
YyeJioBeKa — AHTpononorus — Hayka o yesnoBeke. CucreMaTH4ecKoe NoJIokeHue yenoBeka. CX0ACTBO U OTIIMYUS
aHTpONOreHe3 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIIOLNS COBPEMEHHOTO YEJI0BEKA.

UYenoBeueckue packl U UX €JUHCTBO. Bpems U IIyTH pacceiaeHus 4esloBeKa 110




wia”ere.IIpucnoco6IeHHOCTh YesloBeKa K pa3HbIM YCIOBUSAM CPEIIbI

Pa3nea 4. dxosorus 12
Tema 4.1. OcHoBHOE coep:kaHue 4 OK-1
Jxosornyeckue | Teopernueckoe odoydeHue: 4 OK-2
daxTopsl 1 Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAsA, HA3€MHO-BO3IylLIIHAs, IOYBEHHAs, BHYTPUOPIaHU3MEHHasL. OK-7
cpeabl ;KH3HH Ou3MKO-XUMUYeCcKue 0cOOEHHOCTH cpesl 00uTaHus opranu3MoB. [IpucnocoOnennst opraHu3MoB K KU3HU B
HMonyasuus, pasubix cpenax. [lonstue skonorudeckoro dakropa. Knaccudukanus sxonoruyeckux axropos. [Ipasuio
coo01ecTBa, muanmyMa 1O. JInbuxa. 3akon TonepantHocty B. Hlendopna
IKOCHCTEMBbI DKoslornyeckas XxapakTepuCcTHKa BUJa U HOMYJISALMHU. DKOJIOTHYecKas HUILA BU1A. DKOJIOTMUECKUe

XapakTepucTUKH nomysinuu. CoolIiecTBa U 3KOCUCTEMBI. bro1ieHo3 1 ero cTpykTypa. CBA3U MEXTy

opranuzMamu B 6uoneHose. CTpyKTypHbIE KOMIIOHEHTbBI 3KOCHCTEMbI: IPOYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BelecTB ¥ HOTOK 3HEPruM B 3kocucTeme. Tpoduueckue ypoBHH

Tpoduueckue nenu u cetu. OCHOBHbBIE IIOKAa3aTeNINM IKOCUCTEMbI. broMacca 1 npoaykius. JK0JI0ruuecKue

MMpaMHJIbl yucell, buoMaccsl U 3Hepruu. [IpaBmiio nupaMuibl SHEPTUHU.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJjaHUi 110 MIEPEHOCY BEIIECTBA U SHEPTUHU B

HKOCHCTEMAX C COCTaBJIEHHE TPO(UUECKUX LIenel U Mupamu OMOMacchl U SHEPTUU
Tema 4.2. OcHoBHOE cogepkaHue 2 OK-1
Buocdepa - Teopernueckoe o0yueHnue: 2 OK -2
rJ100a1bHas buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasnenuit o buocdepe B Tpyaax B.M. Bepuazackoro. OK-7
akosioruveckast | OGxactu Ouocdeps! 1 ee KoMIOHEHTHI. JKuBoe BelecTBo Onocheps! 1 ero GyHKINH.
cucTremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcobeHHOCTH Orocdephl Kak I00aIbHON IKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B 6rocdepe. KpyroBopoTs! BeIecTB 1 OMOre0XUMHUYECKUE IIUKIIBI.

I'moGaibHBIE HKOJIOTHYECKUE POOIEMBbl COBPEMEHHOCTH
Tema 4.3. OcHoBHOeE coiep:KaHue 4 OK-1
Bausinue Teopernueckoe ooy4eHue: 2 OK -2
AHTPONOIEeHHBIX | AHTPOINOTEeHHbIE BO3EHCTBUS Ha Onocdepy. 3arps3HeHus Kak BU aHTPOIIOTEHHOTO BO3/IEHCTBUSI. OK-4
(¢akTopoB Ha AHTpoTOoreHHbIe Bo3/eicTBUS Ha aTMochepy. Bo3aelicTBus Ha ruapochepy. Bo3aeiictBus Ha mutocdepy. OK -7
ouocepy AHTpOTIOTEHHBIE BO3JICHCTBUS HA OMOTHYECKUE COOOMIECTBA. YTIyOJEHHO U3Y9arOTCsl OTXO/bI, CBSI3aHHBIE

C ompenereHHoN mpodeccueil/cnenuaTbHOCThIO

IpakTuueckoe 3ansatue Ne5 2

[IpakTnueckoe 3ansaTue «OTXO0/bI IPOU3BOJICTBAY
Tema 4.4. OcHoOBHOE coep:kaHue 2 OK -2
Biusinue Teoperuuyeckoe 00y4eHme: 2 OK -4




COMATBHO- 3710pOBbe U €ro cocTaBistomue. PakTopsl, NOJ0KUTENBHO U OTPULIATEIBHO BIUSIOLINE HA OPraHU3M OK -7
IKOJIOTHYECKHUX | yentoBeka. [IpobiiemMa TeXHOTCHHBIX BO3/ICHCTBHIA HA 3I0POBBE YETIOBEKA (IJICKTPOMArHUTHBIC TIOJIA,
¢paxTopos Ha ObITOBast XUMUS, U30BITOUHBIEC ITYMBI, palallvs U T.11.). AJlanTalus OpraHu3Ma 4eiioBeka K (hakropam
3710pOBbe okpykatomeit cpeabl. [IpuHunner hopMupoBaHUs 370pOBbECcOEpETaroNIero nopeaeHus. Ou3nuecKkas
YeJ10BeKa AKTUBHOCTb U 3710pPOBbE. bHOXMMHUYECKHE aCIIEKThl PALIMOHATIBHOIO [TUTAHUS
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)
Pa3neu S. buosiorus B :KU3HH 8 OK-1
Tema 5.1. OcHoOBHOE coJep:KaHue 4 OK -2
Buorexnosnornn | Teoperuuyeckoe comepRaHue: 2 OK-4
B "KU3HHU buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHBIE HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH. IK 2.3
KaK10r0 Mertonpl OnorexHosoruu. OObeKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOJIOTUIECKUX U TeHETHIECKUX

sKcrepuMeHTOoB. [IpaBuia noucka u aHanusa GMO3KOIOrMUYECKON HHPOPMALIUU U3 Pa3IMYHbIX HCTOYHUKOB

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBOM nH(popmMarum, cetb VIHTepHET U Ipyrue)

IpakTuyeckoe 3ansaTue Ne6 2

Keiicbl Ha ananu3 HHGOPMAIMH O HAYYHBIX JIOCTHXKEHUSAX B 00JIACTH T€HETUYECKUX TEXHOJIOTHIA,

KJICTOYHOU WHXKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3anuTa Keica: MpeACTaBICHUE Pe3yIbTaTOB PEIICHUS

KelcoB (BBICTYIUICHUE C MTPEe3eHTaIe )

Pa3BuTue npoMelluIeHHONH OMOTEXHOIOTUI U €€ MPUMEHEHHUE B KU3HU YEJIOBEKA, TOMCK U aHAIIU3

uH(pOpMaLUY U3 Pa3IMYHbIX HCTOYHUKOB (HayuHas M yueOHO-HaydHas JTUTepaTypa, CpeAcTBa MacCOBOM

uHpopmanuu, cetb IHTEpHET U JpyTrue)

Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH IPOMBIIIJIEHHOW OMOTEXHOIOTHH (10 rpynmnam)

*B Tom yunciie npogeccCHOHATBHO-OPMEHTHPOBAHHOE COJlep:KaHHe TPAKTHYECKOr0 3aHATHSA 2
Tema 5.2. IpakTH4ecKkoe 3ansaTHe Ne7
buorexHosiorun OK-1
B NPOMBILLIEH OTHYECKUE aCTIeKThl Pa3BUTHA OMOTEXHOJIOTHIA U IPUMEHEHHUE UX B KHU3HH YEJIOBEKA, TIOUCK U aHAJIN3 2 OK - 2
HOCTH. uH(pOpMaIUY U3 Pa3IMYHBIX HCTOYHUKOB (HayuHas M yueOHO-Hay4Has JTUTepaTypa, CpeAcTBa MacCOBOM OK - 4
CouuaabHoO- uHpopmanuu, cetb IHTEpHET U JpyTrue) K 2.3
ITHYECKHE Ketlicpl Ha ananu3 nHpopMalUu 00 STUYECKUX ACHEKTaX Pa3BUTUS OMOTEXHOJIOTUH (10 TpyIIIam)
aCIeKThI Pa3Butne OMOTEXHOJIOTHII ¢ IPUMEHEHHEM TEXHUYECKHX crcTeM (OHMomHXeHepus, OnonHpopmaTuka,
OMOTEeXHOJIOTHIl | GHOHMKA) U UX IPUMEHEHHE B KU3HU YEIOBEKA, TIONCK ¥ aHAIN3 HH(OPMAIUK U3 Pa3IHYHbIX HCTOYHUKOB
bHOTeXHOIOTHN | (mayunas u yueGHO-HAy4HAS IMTEPATypa, CPEACTBA MACCOBOM MH(OpMAIUH, ceTh MHTEpHET U ApyTHe)
N TEXHUMECKUE | Kejichl Ha aHanu3 MHGOPMALUK O PA3BUTUH OMOTEXHOJIOIHHI ¢ IPUMEHEHHEM TEXHUUECKHUX CHCTEM (I10
CHCTEeMBbI rpyrmanm)

B ToMm 4nciie npodeccnoHaAIbLHO-OPHEHTHPOBAHHOE COJAEPKAHUE MPAKTHYECKOI0 3aHATHSA 2




IIpome:xxyTouyHa
A aTTecTAlus
10 TUCHUILIHHE

3a4€CT

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, OcHailleHHas O0OOpyJOBaHMEM I  TPOBEICHUS  3aHSITHI:
MHUKPOCKOITBI, CEKYHIOMEDP, TOHOMETp, JabopaTopHas mocyaa (MpoOUpKH, TTOICTABKU IS
POOUPOK, TMUHIIETHI, MMECOK, CTYNKH C MECTUKAMH, MPEIMETHBIC M TOKPOBHBIC CTEKIIA,
CTEKJIIHHbIE TaJOYKH, MpEenapoBaJIbHbIE WIJIbI, (UIbTpOBajbHas Oymara (canderkn),
CTaKaHbl) TUIEPTOHUYECKUN pacTBOp Xjopuja HaTpusi, 3%-HbIA pacTBOp MEpPOKCHAA
BOJIOPOJIa, PacTBOP 0J1a B HOAMCTOM KaJIMH, TTUIEPHUH, KIyOHU KapTo(des, JTUCT 310U
KaHAJICKOM, TIoA pPSIOMHBI OOBIKHOBEHHON (psOMHBI WIJIM TOMAarta), JyK pemyaThlid,
pa3BeICHHBIC B BOJIE APOXIKH);

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

JUist peanuzanuu nporpaMmbl OMOIHOTEUHBIA (POH 00pa30BaTENLHON OpraHU3aALNH
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 M3JAaHMUS [0 peanu3aluu  001eo0pa3oBaTeNIbHOM
JTUCUUTUTMHBINPEACTABICHBI B METOJUYECKUX PEKOMEHIALUSIX M0 OPTraHU3aluu 00y4eHHUS.
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ISBN 978-5-09-112164-3. — TekcT : aneKTpoHHbIH // JlaHb : aekTpoHHO-0nbOnnoTeynas cucrema. — URL:
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obpazoBanme). — ISBN 978-5-534-09603-3. — Tekct : anextpoHHbId // OOpa3oBartenbHasi uaTdopma
IOpaiit [caiit]. — URL: https://www.urait.ru/bcode/583565 (nara oopamenus: 11.03.2026).
https://www.urait.ru/bcode/583565

7 CmupaoBa, M. C.  EctectBoznanme: reorpadus, OHOIOTHS, 3SKOJOTHS : Y4YeOHHUK [UISI CPEIHEro

npodeccuonanpsHoro odpazosanust / M. C. CmupHoBa, T. M. CmupHoBa, M. B. Boponenko. — 2-¢ u3.,
nepepad. u gorn. — Mocksa : U3narenscto HOpaiit, 2026. — 274 ¢. — (IlpodeccrnonansHoe oOpa3oBaHue).
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8
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHTpo.1b U olleHKAa pe3yIbTaTOB OCBOCHHS 00IIE00pa30BaATEIIBHON AUCITUTLTHHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE
00X u npoeCcCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3zesiaM U TeMaM COACpKaHMs y4eOHOTO

Martcpuaiia.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U

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

GyHKUHOHAIbHAS eTUHUIIA OpraHu3alyu >KUBOI'0»
JKHBOT0

OK 02 buonorus kak Hayka. O0rmas 3anonHenue TabIUIBI C OMUCAHUEM
XapaKTePUCTHKA KU3HU METOJIOB MHKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBAMH M HEJOCTATKAMHM.
3anonHeHne TabIuIbl «BKiaa yaeHbIx
B Pa3BUTHE OMOJIOTHI

3aroTHeHUEe CPABHUTEIHLHOM TAOUIIBI
CXOJICTBA M Pa3jIMYUi )KHBOTO U HE
JKHBOT'O

OK 01 CrpykrypHO-hyHKIIMOHAaNbHAs |OlieHNBaeMas JUCKYCCHsI 10 BOIpOcam
OK 02 OpraHM3aIMsl KIETOK JNIEKLIUH

OK 04 Pa3paboTka MEeHTaIBHOM KapThI TIO
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Beimonaenue u 3ammra 1ab0paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKITIOUYCHHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOTIJIACThI, XPOMOILIACTHI)»
[IpakTryeckoe 3anstue. [IpencraBienue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalHeH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HUCTOYHHUKOB, PEKOMEHIOBAHHBIX
Mpero1aBaTesieM

OK 01 CtpykTypHO-GyHKIIMOHATbHBIE | PpPOHTAIBHBIN OIIPOC

OK 02 (aKkTOpBI HACIIEICTBEHHOCTH Pa3pabotka rioccapus
Pemenue 3agau Ha onpeneneHne

MIOCJIEI0BATEIBHOCTH HYKJICOTHIOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae
W3MEHEHUS TOCIIEI0BATEIbHOCTH
Hykaeornnos JJHK




OK 02

OOMEH BeELIECTB U
IpeBpalieHre YHEPTUU B KIICTKE

@poHTaTBHBINA OITPOC

3anoHeHHe CPABHUTEIBHOM TAOJIHIIBI
XapaKTepUCTHK TUIIOB 0OMeHa
BEIIIECTB

OK 02
OK 04

JKn3HEHHBIN UK KIIETKH.
MuTto3. Meiio3

OOcy>k1eHHe 110 BOITPOCaM JICKIHH
Pa3paboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Pasznea 2. Ctpoenue u
(pyHKIIUM opraHu3zMa

KonTponbras pabota “CTpoeHue u
¢byHkuuu opranuzma’

OK 02
OK 04

CrtpoeHnue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHeil, OpraHoB ¥ CHCTEM OPraHOB
OpraHu3MOB (PAaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPaTKO# XapaKTePUCTHKOM
X QyHKIHd

OK 02

@OpMBI pa3MHOKEHUS
OpraHU3MOB

@pPOHTAIBHBIN OIIPOC

3anojHeHUEe TaOIHIIbI ¢ KPATKOM
XapaKTePUCTHKON U TipuMepamu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHEe3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIrpyIIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX LIUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOILEBUHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTU 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
CKpEIINBAHUS

OK 01
OK 02

CuenneHHoe Hacleq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB MPHU
CIICIIJICHHOM HACJICJ0BAaHUH,
COCTaBJICHUE I'EHOTHIINYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.
Pemenue 3aga4 Ha onpeneneHne TUna
MyTalliy IIpH IIepeaaye




HAaCJICACTBCHHBIX MMPU3HAKOB,
COCTaBJICHUEC IT'CHOTUIIMYCCKHUX CXCM
CKpC€HIMBaHUA

Paznen 3. Teopusi 3Bo/1I0uMH

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Wcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OITPOC

OK 04 y4eHusi. MEKPO3BOJIIOLHS Paspa6oTka rioccapus TepMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBottonus. OuenuBaemasi TUCKyCCHUSA:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJIOrN4eCKON TEPMUHOJIOTUU U

CHUMBOJIMKH JUIS JOKa3aTeNIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIIIT
Pa3paboTka 1eHTBl BpeMEeHU
BO3HUKHOBCHUS U Pa3BUTHSI JKU3HH Ha
3emiie

OK 02 [Ipoucxoxaenue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 AQHTPOIIOTeHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Paznen 4. Dxosorus

OK 01 Dkonorudeckue HakTopsl U TecT mo skosorHUeckuM GakTopam u

OK 02 Cpe.bl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsiust, cooOriecTna, CocTaBJieHHE CXEeM KPYrOBOPOTAaBEIIIECTB,

OK 02 HKOCHUCTEMBI UCIIOJB3YSl MaTePHAIIbI JICKIIUH

OK 07 PeleHne npakTUKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUM 110 IEPEHOCY
BEILIECTBA M SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIENeH 1
mupaMuzl OMOMAaCChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 dakTopoB Ha Ouochepy [IpakTuueckas pabota “OTX0abI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnustaue connansHo- OueHnBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKUX (PaKTOPOB HA Beinonnenune nabopatopHoil paboThI Ha

OK 07 BBIOOP:

3J0pPOBEEC YCIIOBEKA

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

Pasnena 5. buoJiorusi B ;Ku3Hu

3amura Keica: mpeIcTaBICHHE
PE3yNIbTATOB PEIICHUS KEHCOB




(BBICTYIUZICHHE C TIPE3CHTAIINECH )

OK 01 buotexHosnoruu B )ku3Hu BrinosiHeHuE Keiica Ha aHAIN3

OK 02 KaXKI0T0 nH(pOpMaIK 0 HAYYHBIX JOCTHKEHUSIX

OK 04 B 00JIACTH T'€HETUYECKUX TEXHOIOTHI,
KJICTOYHOW MHKEHEPUH, MUIIEBBIX
OuoTexXHOJIOTHH (TI0 TpynIam),
IpEeJICTaBICHUE PE3YIbTATOB PEIICHUS
KENCOB

OK 01 [TpombinnenHast OuorexHosorust |BoimonHeHue keiica Ha aHAMKU3

OK 02 uH(pOpMaIuu O Pa3BUTUI

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpynmnam), IpeCTaBICHUE PE3yIbTaTOB
pELIEHHS KENCOB

OK 01 CoumanbHO-3THYECKUE acClIeKThl | BrInmoHeHue Kelica Ha aHaIu3

OK 02 OMOTEXHOJIOTUH MHPOpMAIMU 00 STHYECKUX aCIIEKTaX

OK 04 pa3BUTHS OMOTEXHOJIOTHH (IT0
TpyImam), IpeCTaBICHUE PE3yIbTaTOB
pELIEHHS KENCOB

OK 01 buotexnosioruu u rexunyeckue |BrinosiHeHUE Keiica Ha aHAIU3

OK 02 CUCTEMBI uH(bOpMaIIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHHEM
TEXHUUYECKUX CHCTEM (10 TpyIIam),
MPEACTABICHUE PE3YIBTATOB PEIICHUS
KEHCOB




