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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 no cnennanbHocTn21.02.20 Ilpukiannas reone3us. B mporpamme
uMmeeTcs npodeccruoHaabHOoe 00pa3oBaHue, a UMeHHO, Paszaen 5. "buomorus B sxu3Hn"
B 00BEeMe 8 4acoB.

1.2. llesn u muIaHUpPyeMble Pe3yJIbTAThl OCBOCHUS JUCHUIIIHHBI:

Hean: ¢dopmupoBanwe y CTYIEHTOB TMPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpraHU3alliy JKUBBIX CUCTEM Pa3HOTO paHTra KaK OCHOBBI MPUHSTHUS
pelIeHuil B OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIBI U B MPOU3BOJICTBEHHBIX CUTYAITUSX.

3anayu:

1) chopmupoBaTh MOHMMaHUE CTPOCHUSI, MHOTOOOpa3usi U 0COOCHHOCTEMN KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alNU, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAKOLIECH Cpele, LEJIOCTHOM HAay4YHOM KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YyMEHUS OMNPEIENATh >XUBbIE OOBEKTHI B MPUPOJE; MNPOBOIUTH
HaOJIOJICHUST 3a JKOCUCTEMaMH ISl BBISIBJICHUS €CTECTBEHHBIX W AHTPOIOTEHHBIX
W3MEHEHUM, HTHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOCHU,

3) cdopMupoBaTh HaBBIKM  MPOBEACHUS  MNPOCTEHUIINX  OMOJOTHUYECKUX
AKCIIEPUMEHTAJILHBIX UCCIIEIOBAaHUN C COOJIIOICHUEM MpaBuUil 0€30MacHOr0 0OpaIieHus
C 00BeKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOEH JCATEILHOCTH IO
OTHOIIICHUIO K OKpYyXKalolllel cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U
co0JIroAaTh Mephl MPO(PHITAKTUKY 3a00I€BAHUM.

6) chopMHupoBaTH TOHUMAHUE 3HAYMMOCTU JOCTHKEHUN OMOJIOTUYECKON HAyKU U
TEXHOJIOTUA B MPAKTUYECKON JEATEIbHOCTH YEJOBEKA, PA3BUTHUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3y/bTaThbl 0CBOEHUsI 00111e00pa30BaTe/IbHON JTUCHUILIUHBI B c00oTBeTcTBUU ¢ PIT'OC CIIO u Ha

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

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IEHHOCTH MAaCTEepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTUBHOH HEATEILHOCTH TEXHOJOTHMYECKON U
COILIMAJILHOM HAIPABJICHHOCTH, CIOCOOHOCTh HHHIIMHPOBATH,

IJIaHUPOBATh n CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
JIeATEIbHOCTb;
- HHTEepeCc K pas3nuyHbiM chepam mpodeccuoHaIbHOU

JESTEIILHOCTH,
OBnazneHne yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOATENILHO (OpMYyIUpPOBaTh U  aKTYaJIU3UPOBATH
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII NPU3HAK WIA OCHOBAHHUS IS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

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

- BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

MMpOTUBOPCUMA B

- BHOCUTb KOPPEKTUBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBHE pE3YJbTATOB  IIEJsIM, OIIEHWBATh  PHUCKH
MOCJIE/ICTBUM J1€ATEIbHOCTH;

- pa3BUBaTh KpEaTHUBHOE MBIIUIEHUE TMPU  PEIICHUU

KU3HEHHBIX Tpo0IeM
0) 0a30BbI€ HCCIEI0BATEIbCKHE eCTBHSI:

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe WU POJHU OHOJOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (DYHKIMOHAIBHONW TPaMOTHOCTH
YyeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPOo0eMm;

c(hOpMUPOBAHHOCTb ~ yYMEHHS  PACKpbIBaTh  COJEP:KAHHE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSTHIA:
JKW3Hb, KJIETKA, TKAaHb, OpraH, OpPraHW3M, BHUJ, MOIYJSLUA,

IKocHucTeMa, OwuorieHo3, Owuocdepa; wmerabonusm (oOMeH
BEIIICCTB u MIpEeBpaICHIEC SHEprun), roMeocTas
(camoperynsius), OMOCHHTE3 Oeka, CTPYKTypHast

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

W3MEHYHMBOCTh, SHEPro3aBUCUMOCTb, POCT U pPa3BUTHE,
YPOBHEBAasi OpraHu3aLus;
chOpMUPOBAHHOCTh  yYMEHHS  PACKpbIBaTh  COJEPIKAHHE

OCHOBOTIOJIATAIONMUX OHOJIOTHYECKUX TEOPHA U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOXKACHUS )KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAFOIIINE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.M. BaBuioBa, 3. I'ekkens, ®@. Mrwoiuiepa, K.
bapa), rpanulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
NMpuoOpeTeHrne OmbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
HAy4yHOTO  TIO3HAHMS,  HCIONB3YeMbIX B  OHWOJIOTHH:
HaOJMIOJICHUST M ONHUCAHUS JKUBBIX CHCTEM, IIPOIIECCOB M
SIBJICHUW; OpraHM3allid W TPOBEACHUS OHOJIOTHYECKOTO
IKCTICPUMEHTA, BBIABHIKECHUS THUIOTES, BBISIBJICHUS




- BIAJETh HABBIKAMH  y4eOHO-HCCIICJIOBATCILCKOH U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;
- BBISBIIATH HPHYNHHO-CJICICTBCHHBIC CBSI3U u
AKTyaJIM3MpPOBATh 3a/1a4dy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs,
HAaXOIWTh  apPryMEHTBl  JUIA  JOKa3aTelIbCTBAa  CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJE PEIICHUS 3aJa4du
pe3yNIbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHWS B IIO03HABATCIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATEILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIABHTaTh HOBEHIC HJIEH,
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH HX HCIIOJL30BAaHUS B II03HABATEILHON U
COILIMANILHOM MPaKTUKE

npeajaratb OpHUIuHaJIbHBIC

3aBHCUMOCTH  MEXIy  HCCICIyeMbIMH  BEIIMYMHAMH,
OOBSICHEHUS TIOTYYCHHBIX PE3YJIbTaTOB U (HOPMYITUPOBAHUS
BBIBOZIOB C KCIIOJIb30BAHHUEM HAYYHBIX IOHITUH, TEOPUH H
3aKOHOB;

COPMHPOBAHHOCTh ~ YMEHHUSI  BBIICISTH  CYIIECTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U  DYKApHUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIIeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOIIECCOB
oOMEHa BEUIECTB W MPEBpAIlCHUS JHEPrUU B  KIIETKE,
(boTocuHTE3a, IMJIACTUYECKOTO M IHEPreTUYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIUIOJI0TBOPCHHUSI, PA3BUTHUS H
Pa3MHOXKCHHS, WHIWBUIYaIbHOTO pPa3BUTHS  OpraHW3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpeae OOWTaHMS, BIUSHUS KOMIIOHGHTOB JKOCHUCTEM,

AHTPOIIOTCHHBIX H3MEHEHNHU B JKOCHUCTEMAX cBOen
MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBPAIlIEHUE YHEPTUH B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS perniaTh OMOJIOTMUECKHUE 3aJ1auH,
COCTaBIATh TEHOTUIMYECKHE CXEMBbl CKPELIMBAHUSA JUIS
pa3HbIX TWUIIOB HACJEIOBaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBIATh CXEMBI IIEpEHOCAa BEINECTB M DHEPrUU B
9KOCUCTEMaX (1IeTH MUTaHMs, TUIIEBbIE CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
WHTEPIIPETAIUN
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJIHEHHUSI 337124
npodecCHOHATbHON
JIESATETbHOCTH

B o65acTi IeHHOCTH HAY4YHOTO TIO3HAHMUSL:

- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKd M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jasnore KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MecTta B
MOJIMKYJIbTYPHOM MHPE;

- COBEpILIEHCTBOBAHHE S3BIKOBOM M YUTATEIbCKOW KYJIBTYpbI
KaK CpeICTBa B3aMMOJEHCTBUSA MEXAY JIIOABMHM M IIO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH HAYYHOH NEATENBHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO
JESTEIbHOCTh MHIMBUYaJIbHO U B IPYIIIE;

COPMHPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  OIIEHUBATh
nHpOpMAIMIO OMOJIOTHYECKOTO COAEPKAHUS, BKIIOYAIONIYIO
NICEBJIOHAYYHbIC 3HAHWS W3  PA3IMYHBIX  HCTOYHUKOB
(cpenctBa MaccoBOM HMH(OPMALIMH, HAYYHO-TIOMYJISPHbIE
MaTepHalibl);  MHTEPIPETUPOBATh  ATHYECKHE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBaHMA B OHOJOrMM, MEAMIIMHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh TI00ATBHBIE KOJIOTHYECKHE
npobJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIIECHHIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

chOpPMUPOBAHHOCTh ~ YMEHHUW  CO3[laBaTh  COOCTBEHHBIC
MUCHPbMEHHBIE W YCTHBIE  COOOIICHHS  Ha  OCHOBE
O6uosiornyeckoil MHpoOpMalMd M3 HECKOJbKUX HCTOYHHUKOB,




OBnazneHve yHHUBEpPCAIbHBIMU Y4YeOHBIMH I103HABATEIbHBIMU
JICUCTBUSIMU:

B) pabdoTa ¢ undgopmanueii:

- BJIAJICTh HABBIKAMH TTOTYYCHHUSI HHPOPMAIH 13 UCTOYHIUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYLIECTBIISITH IOUCK,
aHAIN3, CHCTEMATU3alMI0 W HMHTEPHpEeTaruio WHGOpMauu
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

- CO3/1aBaTh TEKCTHl B PAa3IMYHBIX (opmarax ¢ y4eTom
Ha3Ha4YeHHUs] MHQPOpPMAIMU M ILENEBOM ayAUTOPHH, BBHIOHpas
ONTHUMATIEHYIO (POPMY IIPEICTABICHHS M BH3yaH3alliu;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(QOPMAIINH, €€
COOTBETCTBHUE MIPABOBBIM M MOPAIBHO-3TUYECKUM HOpMaM;

- UCIOJIb30BaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B PEIICHUHM KOTHUTHUBHBIX,
KOMMYHHMKATHBHBIX M  OPraHMU3AallMOHHBIX  3a7ad  C
COOIIOIEHUEM TpeboBaHU PrOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIa/ICTh HABBIKAMH PACMO3HABAHMS U 3aIIUTHl HHPOPMAIIHH,
nH(OPMaIIMOHHON 6€30MaCHOCTH JTUUYHOCTH

I'paMOTHO HCIIOJIB30BATDH MMOHSATUHHBINA alrapar ouoaoruu

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtaTh B
KOJIJICKTHBE 17§
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH U
CaMOOTIPE/IEIICHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-HCCIeI0BATENbCKOMH,
MPOEKTHOM U COLIMAIbHOM NEATEIbHOCTH;
OsnageHue YHUBEPCAIbHBIMU
NEUCTBUSIMU:

0) coBMecTHas AeATCIbHOCTD.

- TIOHMMAaTh W HCIOJH30BaTh MPEUMYIIECTBA KOMaHIHOU W
WHAUBUIYAIbHON paboTHI;

- MPUHUMATD LHean COBMECTHOM JeITEILHOCTH,
OpraHU30BBIBAaTH M KOOPJAWHUPOBATh JACHCTBUS IO €€
JIOCTHKEHHIO: COCTaBJISATh IUIAH JACHCTBHH, pacHpeacsisiTh
pOJIK ¢ yYETOM MHEHHI YYaCTHHKOB OOCYXIATh PE3YNIbTATHI
COBMECTHOM pabOTHI;

-  KOODAWHHMPOBATh W BBINOJIHATE paboOTy B YCIOBHSIX

KOMMYHUKATHBHBIMU

ano6peTeHHe OonbITa IPHUMCHCHHUA OCHOBHBIX MCETOJ0B
HAy4YHOI'O IIO3HAaHHA, HCIOJIb3YCMBbIX B OMOJIOTHH:
Ha6J'IIO)I€HI/I$[ N OIIHMCAaHUA KHUBBIX CHUCTEM, IIPOLECCOB H

SBJICHWI; OpraHu3alMid M TPOBEIEHHUs OHOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTHU MEXIY UCCIIENYyEMbIMU BEIIMYMHAMU,

OOBSICHEHUS TIOJYYEHHBIX PE3YJbTaTOB M (POPMYIUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAHUEM HAYYHBIX IIOHATHUH, TEOPUH U
3aKOHOB




peanbHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJSATh IMO3UTUBHOE CTPATETHYECKOE ITOBEICHUE B
pa3MYHBIX ~ CUTyaUUsX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBnajieHue yHUBEPCAIbHBIMU PETYJISITUBHBIMU JEHCTBUSIMU:
I') MpUHATHE ceOs U APYTUX JIIOJICH:

- NPUHUMATh MOTHBBI U apPryMEHThl JPYTHX JIIOAEH NIpHU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFOJIEH HA OMIHMOKH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3HUIIMU JPYTrOro
YyeJsioBeKa

OK 07. B 00.1acTHIKO0/I0rHYECKOT0 BOCIIUTAHMS

CopeiicTBOBaTH - ¢(hOPMHUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYphl, TOHUMAHUE c(pOPMUPOBAHHOCTH YMCHHUSI IIPHMCHSTH TOTyYCHHbBIC SHAHIS
COXpaHEHUIO BIIMSHHUS  COIMAJIIbHO-DKOHOMHUYECKHUX  IpomeccoB  Ha | A 00BSICHCHHSI OHONOTHYCCKHX IIPOLECCOB U SIBICHUM, LS
OKpY>KaroIIeH COCTOSHHE TPHPOXHOW M COLHANBHOH CpeIbl, OCO3HaHHe | NPUHATHSA NPAKTHYECKUX PEICHUH B IIOBCETHEBHOM JKH3HH C
cpenpl, II100aNbHOTO XapaKkTepa IKOIOTUYECKUX MPOOIeM; Lenbl0  ObecredeHHs: OE30MaCHOCTH  CBOCTO  310POBbS U
pecypcocOepexeH | - IIIAHMPOBAHKE M OCYIICCTBICHHE ISHCTBHII B OKpYXKaromieil | 3A0POBbA  OKPYXKAIOIIUX JIFOJICH, COOITIOJICHHST  3J0POBOTO
10, IPUMEHSATH Cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYUBOIO DPAa3BUTHUS 00pasa XH3HHU, HOPM IPaAMOTHOTO IMOBEICHHS B OKPYXKArOIICH
SHAHHSL 06 YEIIOBEYECTRA; MIPUPOTHOM cpene; MOHUMaHUE HEO0OXOAUMOCTH
W3MEHEHUU KJIMMaTa, | akTUBHOE  HEMpUsTHEe  JeWCTBHM, mpuHOCIIUX  Bpex | HCHOIB3OBAHHA JIOCTHKEHUH COBPEMEHHOW OHMOJIOTHM U
TIPHHIAIIBL OKPYKAIOIIEeH cpejie; OMOTEXHOJIOTHH /I PAIlMOHAIIBHOTO MPUPOIOTIOIE30BAHUS
OepexIINBOrO - YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOIOTUYECKUE

MPOU3BOJICTRA, MOCJICACTBHSI TIPEPUHUMAEMBIX JCHCTBHH, MPEIOTBPAIaTh

3¢ hexTHBHO UX;paclIMpEeHUEe  OMbITa  JIEATEIHHOCTH  JKOJOTHYECKOU

JIeHCTBOBATH B HaIpaBJICHHOCTH;

Ype3BbIYaHBIX - OBJIQJICHHE HABbIKAMH Y4eOHO-HCCIICIOBATEILCKOM, TPOSKTHON U

CHUTYaIHsIX COIMATTBHOM JIeATEIbHOCTH

K 1.8 c(hOpPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYpPbI, TOHUMaHUE

Ocy1ecTBIATh CaMOC
TOATEJIbHBIM KOHTPOJIb
pE3yIBTATOB MOJIEBBIX
U KaMepajb HbIX
reoIe3uIecKuX padboT
B COOTBETCTBHH C
TpeOOBaHMSIMH JICHCT

BJIUSTHUS COIMATBHO-DKOHOMUYECKHX MTPOIIECCOB Ha
COCTOSTHUE MPUPOTHON U COIMANBHOMN Cpefibl, 0CO3HAHUE
100aTBbHOTO XapaKTepa AKOJOTHUECKUX TTPOOIeM

c(hOpPMUPOBAHHOCTh YMEHHUS pelIaTh OUOJIOTHMYECKUE 3a/1auH,
COCTaBISTh TEHOTUIUYECKHE CXEMBbI CKPEUIUBAHUS IS
pa3HBIX THIIOB HACJCJOBAaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBISITh CXEMBI TEpPEHOCa BEIIeCTB M DHEPrUU B
9KOCUCTEeMaXx (IICTH MTUTAHUS, TAIIEBBIC CETH )




BYIOIIIUX HOPMATHUB
HBIX JOKYMEHTOB




2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCHUATIIMHBI

2.1. O0beM JUCHMIUIMHBI U BUAbI Y4e0OHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbI THCHUATLIAHBI 56

B T.4.

OcHoBHoOE cojiepKaHue 56

BT. U..

TEOpETUIECKOe 00ydeHne 36
B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNE

MPaKTUYECKHUE 3aHATHUS 14
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 8

nabopaTOpHBIE 3aHATUS 2
B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNE -

KonTtposabHnas padora 2

IIpomeskyTouHas arrecTauus (3a4er) 2




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
Pasznes 1. KiieTrka — cTPyKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2
Buonorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0masi | CoppeMeHHbIC OTPACITH OMOIOrHUIECKHX 3HAHMIT. CBS3b OHONOTHH C APYTHMH HAayKaMI: OHOXHMHUS,
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 od0yueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas teopust (T. [lIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOI OK-4
asl OpraHu3anus | KJIETOYHOU TEOpHUHU. TUIIBI KIETOYHOM OPraHU3alUU: IPOKAPUOTHYECKUN U D YKAPUOTUYECKUN.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOi kineTku. CTpoeHue

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

JlabopaTopHble 3aHATHSA: 2

[IproGperenue onbITa IPUMEHEHUSI TEXHUKU MUKPOCKOIIMPOBAHHUS IIPU BBIIOJHEHUH JTAOOPATOPHBIX

pabor:

JlaGoparopHas

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

ITonroroBka MUKpOIpenapaToB, HaOIIOAEHUE C TOMOIIBIO MUKPOCKOIIA, BBISBJICHUE PA3TUUYUN MEXKIY

M3y4aeMbIMU 00beKTaMH, (POPMyYIHPOBAHUE BHIBOJOB

IpakTuyeckoe 3ansaTue Nel 2

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

OcobeHHoCTH MPUMEHEHUSI aHTHONOTUKOB. [IpencTaBieHne yCTHBIX COOOIICHHH C Mpe3eHTaIueH,

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




¢pynkuuonaabn | XpomocoMHas teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HA0Op KJIETOK, FTOMOJIOTMUHBIE U
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIIOWAHBIN U AUTUIONAHBIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEJICTBEHHOC | HaXOXJIEHHUE B KIETKE, X CTpOeHUE U (PyHKIMH. MaTpryHbIe MPOLIECCH B KIETKE: PETTUKALIHS,
™ OonocuHTe3 Oenka, penapanus. [ eHeTHUECKU KO/I U €r0 CBOWCTBA
IIpakTnyeckoe 3ansaTHe Ne2 2
Pemenue 3ana4 Ha onpeesieHne OCIEN0BATENIBHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae
M3MEHEHUs MTOCNIe10BaTeIbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcCHOBHOE cojIep:KaHHe 2 OK-2
O0Omen BemectB | Teopernueckoe odyueHme: 2
u npeBpamenue | [Tonstue MeTaboaM3M. ACCUMUIISIUS U TUCCUMUISLINS — IBE CTOPOHBI MeTabonu3ma. Tumesl oomMeHa
JHEpPIruu B BEIIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, a3poOHBIN 1 aHa’poOHBIH. [ImacTuyeckuii 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. Meiio3 u ero cranuu. Ilosenenne xpomocoM B Merose. Kpoccunrosep. buonornuecknit
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.
®opmbI I'omeocTas opranusma u ero nojjaepKaHue B Mpolecce )KU3HeAeITeIbHOCTH
Pa3MHOKeHUs! ®opmbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHe. Bubpl 6ecrnonoro pasMHOKEHUS.
OpPraHu3MoB [TonoBoe pazmHoxeHue. 'ameToreHes y uBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHne MOJ0BBIX
Onrorenes KJ1eToK. OIIoq0TBOpEHUE
pacTeHui, WnauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajguu. IloctamOpruoHanbHbIi NEPUOA.
KUBOTHBIX U Crasuu nocTaMOPHUOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenioBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
yeJioBeKa buonoruueckoe crapenue u cMeptb. OHTOreHE3 pacTeHUi
Tema 2.2. OcHoBHOe coaepkaHue 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 onpeenieHre BEPOSTHOCTH BOZHUKHOBEHHUSI HACIIEICTBEHHBIX IPU3HAKOB 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 HaclieloBaHHe T€HOB, HapyleHue crerienus. HacnenoBanue
NPHU3HAKOB IIPU3HAKOB, CLIEIUIEHHBIX C II0JIOM

IIpakTnueckoe 3ansaTne Ned 2

Pemenne 3aaa4 Ha OoInpeaAcICHUEC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITIPH

CIICTITICHHOM HACJIEZIOBaHUH, COCTABJICHUE T€HOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.4. OcHoOBHOe coiep:KaHue 2 OK-1
3axonomepHocT | Teoperuyeckoe o0yyeHue: 2 OK-2
" V3MeH4YnBOCTh IPU3HAKOB. BU1bl HN3MEHYMBOCTH: HAC/EACTBEHHAsI U HEHACIIEICTBEHHAs. 3aKOH OK-4
U3MEHYHMBOCTH | TOMOJIOTHUYECKUX PAZOB B HacieACcTBeHHOM n3menunBoct (H.M. BaBmiioB). MyranronHast Teopust

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

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

MPEIPaCHOI0KEHHOCTbIO. 3HaUeHNE MEUIIMHCKOM e HETHKU B MPEAOTBPAIEHUH U JICYCHUN

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.
Muxpossoonu | MukposBodrornus. [Tomynsius Kak 3JeMEeHTapHas eIHHUAIA YBOJTIONNHU. [ eHeTHYeCKHUEe OCHOBBI SBOJIIOIIHH.
s OneMeHTapHbIe PaKTOPHI 3BOMIONMU. EcTecTBeHHBIN 0TOOP — HANPABIAIOMIMKA (HPAaKTOP SBOIOLUH.
MakposBoaroun | Bugoobpa3oBaHue Kak pe3ysibTaT MUKPOIBOIOLIUH
fl. Maxponsosmrornust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBostoin (A.H. Ceseprios). [Tytu
BosuukHoBeHMe | noctmkeHus Ouosormyeckoro nporpecca. CoxpaneHune 6MopazHooOpasus Ha 3emite.

U pa3BUTHE
JKM3HU HA 3emie

['unoTtessl u TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emuie. [1osiBeHrEe MEePBhIX KIETOK U UX HBOJIIOIUSI.
[IpokapuoTsl 1 3ykapuoThl. [Iponcx0X1eHNE MHOTOKIIETOYHBIX OPraHn3MOB. BO3HUKHOBEHHME 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 npyrue) K 1.8
ITHYECKHUE Keiicer Ha ananu3 nHpopMaluu 00 STUYECKUX aCMeKTaxX Pa3BUTHS OMOTEXHOJOTHH (110 TPyTIIam)
aCIeKThI Pa3Butue OMOTEXHOJIOTHII ¢ IPUMEHEHUEM TEXHUYECKHX cHcTeM (OnomHxeHepus, OnonHpopmaTuka,




OMOTEeXHOJIOTHIi | OMOHMKA) U UX IPUMEHEHHE B )KU3HHU YEJIOBEKa, MOMCK M aHAIN3 HH(POPMALIUU U3 PA3IMYHBIX 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



