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1. O0mas xapakrepucTuka pado4eii mporpaMmmbl 001e00pa30BaTeJIbHOM
aucuuiuinebl OY /1 09 buosiorust «23.01.06 MammHuCT JOPOKHBIX U
CTPOMTENbHBIX MALINH»

1.1. MecTo IUCUMILUIMHBI B CTPYKTYpe 00pa3oBartenbHoil nporpammsel CIIO

O6mieobpazoBatenbHas AUCHUIIIMHA «OOIIECTBO3HAHUEY SIBIICTCS YaCThIO
obmeobpazoBarenbHoro  1ukiaa yuyeOnoro miana OOII CIIO ¢ ydetom
npodeccuoHanbHOil  HampaBieHHocTd B cootBerctBUM ¢ DPI'OC  CIIO mno
cneunanbHocTH 23.01.06, yrBep)KaeHHoro 13 mast 2022 Ne 328.

1.2. MecTto mnpeamMera B CTPYKType MpPOrpaMMbl IOArOTOBKH
CNeNUAJNCTOB cpeaHero 3BeHa: IIporpamma mpeamera OY /(.09 buonmoruum BXOauT B
o011eo0pazoBaTeabHbIN YUEOHBIN UKIL.

Ces3b ¢ apyrumu yueOnbiMu nipeameramu: OV 1. 08 Xumus, OV /1. 07 I'eorpadusi,
OV /. 12 Marematuka.
N3yuaercs B 1 u 2 cemectpe.

1.3. lleqru 1 mu1aHupyeMble pe3yJbTaThl 0CBOCHHUS TUCHUIIINHBI

1.3.1. Hean v 3a7a4u TUCHUILTHHBI

Heanb: ¢dopmupoBanue y CTYJIEHTOB TMPEACTABICHHUS O CTPYKTYpHO-
(GYHKIIMOHAIBHON OpPTaHM3aIMU KUBBIX CHUCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHSATHUS
pEelIeHHI B OTHOIIEHUH OOBEKTOB JKUBOW MPUPOABI U B MPOU3BOJACTBEHHBIX
CUTyalusX.

3agaun:

1) chopmupoBaTh MIOHMMAHUE CTPOCHHS, MHOTOOOpa3usi 1 OCOOCHHOCTEH KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allUU, 3aKOHOMEPHOCTEH MpOTEeKaHUsI OMOTOTHIECKUX
MIPOLIECCOB M SABJICHUW B OKPYXKAIOLIEH Cpele, LEJIOCTHOM HAayYHOW KApTHUHBI MHUpA,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OIPEACNATh KUBbIE OOBEKTHI B MPHUPOAE; IMPOBOIUTH
HAONIOCHNUS 32 DKOCHUCTEMaMHM /I BBISBICHUS €CTECTBEHHBIX M AHTPOIOTCHHBIX
W3MEHEHHH, HTHTEPIIPETHPOBATH PE3YIbTATHl HAOIIOICHHM,

3) cdopmupoBaTh HABBIKM TPOBEICHHUS MNPOCTEHIINX  OMOTOTHYECKUX
AKCIIEPUMEHTATBHBIX  HMCCIENOBAHUNA C  COONIOJIEHWEM TpaBWiI  0€30MacHOTO
oOparieHus ¢ 00beKTaMu U 000PYIOBaAHUEM;

4) pa3BUTh yMEHHS UCIIOJIH30BaTh WH(POPMALIUIO OMOTOTHYECKOTO XapaKTepa U3
Pa3IUYHBIX HICTOYHUKOB;

5) chopmupoBaTh YMEHUSI TPOTHO3UPOBATH TIOCIECTBUS CBOEH JAEATEILHOCTH 110
OTHOILIEHUIO K OKpYy)KamoIel cpene, COOCTBEHHOMY 310pOBBIO; OOOCHOBBIBATH H
co0JII01aTh MEPhI MPO(UIAKTUKH 3200JI€BAHUM.



6) copMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHKEHUN OMOJIOTHYECKON HAYKU U
TEXHOJIOTUH B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKA, Pa3BUTUM COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH.



1.3.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHSI 001e00pa30oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon u IlnanupyeMble pe3yJbTaThl OCBOCHHS TUCIHIIJIHHBI

HAaHMMEHOBaHHU

e
(popmupyemsl O6ume’ I[I/ICIII/IHJII/IHaprIeZ

X
KOMIIeTeHIii
OK 01. B yacTu Tpy10BOro BOCIIUTAHUSI: c(hopMUPOBAaHHOCTh 3HAHUI O MECTE U POJU OHMOJIOTHH B CUCTEME HAYYHOTO
Brei6upath - TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH | 3HAHUS; (HYHKIIMOHAILHOW rPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS KU3HEHHBIX
CrocoObI MacTepcTBa, TPyA0Jrooue; npobiem;
pelIeHHs 3a/1a9 | - TOTOBHOCThP K  AKTUBHOH  JESITENHLHOCTH | C(hOPMUPOBAHHOCTh YMEHHS PACKPBIBATH COJICPIKAHWE OCHOBOIIOJIATAFOIINX
npodeCcCHoHAN | TEXHOJOTUUECKOU u COIMATBHOMN | OMOJIOTHYECKMX TEPMHHOB W TIOHATHW: JXW3Hb, KIIETKA, TKaHb, OpPraH,
BHOI HaIpaBJIEHHOCTH, CIOCOOHOCTh WHHIIMUPOBAThH, | OPraHU3M, BUJ, TIOMYJISAIMS, YKOCUCTEMA, OMOIIEHO3, Onocdepa; MeTadom3M
NESTENHPHOCTH | TUTAHUPOBATh W CaMOCTOSITEIPHO  BBITIOJNHATH | (OOMEH BEIIECTB M MPEBpAIEHWE SHEPTHH), TOMEOCTa3 (CaMOpPETyJISIHs),
MPUMEHUTEIIBH | TaKYIO JESTEIbHOCTh; OnocuHTE3 OeNKa, CTPYKTYpHAsi OPraHU3aIis KUBBIX CUCTEM, JUCKPETHOCTD,
0 K Pa3JIM4HbIM | - HWHTEpeC K Pa3ITUIHBIM chepam | camoperyssius, caMOBOCIIPOU3BeIeHNE (PETPOAYKITHS), HACIECICTBEHHOCTD,
KOHTEKCTaM npohecCHOHANTBHOM JIEATETLHOCTH, W3MEHYMBOCTh, HOHEPro3aBUCUMOCTb, POCT H pPa3BUTHE, YPOBHEBas

OBjaieHHe  YHUBEPCAJIbHBIMH  Y4eOHBIMM | OPraHM3aALNs;

MO3HABATEJbHBLIMY JAeHCTBUSIMMU:

a) 0a30BbIe JIOTHYECKHE TeHCTBUA .

- CaMOCTOSTEILHO dhopmyIMpoBaTh n
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK WIH
OCHOBaHHUS Il CpaBHEHMS, Kiaccupukanuu u
000011IeHN;

- ompeneniaTh eI JCATEIbHOCTH,
rapaMeTpbl U KPUTEPUU UX TIOCTHHKEHUS;

3aJaBaTb

c(OpMHUPOBAaHHOCTh YMEHHUSI PACKpBIBaTh COJIEpKaHHE OCHOBOIOJIArAIOILINX
OMOJIOTUYECKUX  TEOpUM W  TUIOTE3:  KJIETOYHOH, XPOMOCOMHOM,
MYTAlMOHHOU, SBOJIFOIMOHHOM, MPOUCXOKACHUS )KU3HU U YETIOBEKA;
c(hOpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh OCHOBOIIOJIAraroume
OuoJtornueckue 3aKoHbI U 3akoHoMepHOocTH (I'. Mennens, T. Moprana, H.U.
Basuiona, D. I'ekkens, @. Mromepa, K. bapa), rpanuiibl ux IpuMEeHUMOCTH
K JKUBBIM CUCTEMAM;

npUOOpeTEeHNE OMbITa MPUMEHEHHUSI OCHOBHBIX METOJ0B HAYYHOTO MMO3HAHUS,
UCIIOJIb3YeMbIX B OHOJIOTUM: HAONIOEHUS W OMHCAHMS SKUBBIX CHCTEM,
MPOIECCOB M SIBJICHMI; OpraHu3alldd W TPOBEICHHS OHOJIOTHYECKOTrO

! Yka3blBaloTCA AMYHOCTHDIE 1 meTanpeameTHble pesynbTathl 3 PrOC COO (B nocnegHen peagakumm ot 09.01.2023) B oTrnaronbHol dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN
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OuncumnnnHapHble (NpegmeTHble) pe3ybTaTbl YKa3blBaOTCA B COOTBETCTBUM C METOAMKOW NpenoaaBaHna AUCLUNANHDI




- BBUIBJISITh 3aKOHOMEPHOCTH W IMPOTHUBOPEUUS B
paccMaTpUBAEMBIX SABJICHUSX;

- BHOCHTb KOPPEKTHBBI B  JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUI AESITEIBbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIJIEHUE MIPU PELICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€e HCCIEA0BATENbCKUE 1€ CTBHS:

- BIIQJIETh HABBIKAMH y4€OHO-HMCCIIEIOBATEIHCKON
u MPOEKTHOU JIEATEIIbHOCTH, HaBBIKAMH
paspernieHus npooeM;

- BBIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3H H
AKTyaJIM3UpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTST
JI0OKA3aTeNIbCTBA CBOMX YTBEPKIACHUW, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAJIM3HUPOBATH IOJYYCHHBIE B XOJ€ PEIICHUS
3a7a4l pe3ysibTaThl, KPUTHYECKU OILICHUBATh HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HW3MEHEHHUE B
HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHMS B MO3HABATEIILHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHPHOCTH,

- yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BBIBUTaTh  HOBbIE  WJIEH,
OPUTMHAJIBHBIC TOAXO/IbI U PEIICHUS,
- CIIOCOOHOCTh MX MCITOJIH30BAHHUS B
MO3HABATEILHON U COIMAJIbHON MPAKTUKE

npeaiaratb

SKCIICPUMCHTA, BBIABWKCHHUSA THUIIOTC3, BBISABJICHUA 3aBUCUMOCTU MCKIY
HCCICAYCMBbIMHU BCIIMYUMHAMMU, 06’b$ICHeHI/I$I IMOJIYUYCHHBIX PE3YyJIbTAaTOB U
dbopMynrpoBaHUs BHIBOJIOB C UCIIOJIB30BAHUEM HAYUYHBIX IMOHSITHH, TEOPUHU U
3aKOHOB;

c(OpMHUPOBAHHOCTh YMEHUS BBLACIATH CYLIECTBEHHBIE NMPU3HAKU BUPYCOB,
KJIICTOK MPOKAapUOT HW IYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHW3MOB, BHJIOB, OMOTEOIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH IMPOIIECCOB
oOMeHa BCIICCTB W IMPEBpALICHUA OHCPIrUuhd B KIICTKC, (1)OTOCI/IHT€33,
IUTACTUYECKOTO M DHEPTeTUICCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Meio03a,
OINIOJOTBOPCHUSA, Pa3BUTUA U PASMHOXKCHHUSA, WHAWBHUAYAJIBHOI'O Pa3BUTUSA
oprann3ma (OHTOTeHe3a), OOpbObI 3a CyIIECTBOBAaHUE, ECTECTBEHHOTO
0TOOpa, BHA000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpele
06I/ITaHI/I${, BJIMAHUA KOMIIOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUN B
9KOCUCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB W IPEBpAICHHE
sHeprum B bnocdepe;

c(hOpMUPOBAaHHOCTh YMEHHS peliaTh OMOJOTUYECKHE 3a/layd, COCTaBIIATH
TCHOTHITMYECKHE CXEMBI CKPCIIMBAaHUS ISl Pa3HBIX THUIIOB HACJIEIOBAHUS
NIPU3HAKOB Y OPTraHU3MOB, COCTABIISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTHU
B 9KocHcTeMax (1[eMu MUTaHUs, TTUIIEBBIC CETH)

OK 02.
Hcnonn3oBarh
COBPEMEHHBIE
CpeacTBa
MOMCKa,
aHanmmza u

B 06;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU U OOIIECTBEHHOH MPaKTUKH,
OCHOBAHHOTO Ha Janore KYIBTYp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOEr0 MecTa B

chOpPMHUPOBAHHOCT, ~ YMEHUW  KPUTHUYECKH OILEHUBATh HHGOPMAIUIO
OMOJIOTUYECKOTO COJEpKaHUs, BKIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUSA W3
pa3NuYHbIX HCTOYHHUKOB (CpeAcTBa MaccoBOil HMHGOpMaIlMU, HAyYHO-
NOMYJSIPHbIE ~ MaTepHalibl); HWHTEPIPETHPOBATH  ITUYECKUE  ACTEKThI
COBPEMEHHBIX HCCIEeOBAaHUN B OHOJIOTUH, MEIUIIMHE, OWOTEXHOJIOTHU;
paccMaTpuBaTh TIOOANTbHBIE JKOJOTHYECKHE MPOOIEMBbl COBPEMEHHOCTH,




MHTEpIpeTanu
1 MHQOpPMALTIH
"
WH(POpPMAIHOH
HBIC
TEXHOJIOTUU
IS
BBITIOJTHEHUS
3amaq
npodeccruoHan
BHOM
JEATENbHOCTH

MOJIMKYJbTYPHOM MUDE;
- COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOU
KyJbTYpbl KaK CPEICTBAa B3aUMOJICHCTBUA MEXKIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOW JAESATEIbHOCTH,

FOTOBHOCTb ~ OCYIIECTBIISATh  IPOEKTHYIO U
UCCIIEI0BATEIILCKYIO JEeSITENIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHHe  YHMBEPCAJBHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMH A€l CTBUSIMM:

B) padora ¢ nunopmanmeii:

- BJIQJICTh HABBIKAMH TIOJyICHHS] MHPOPMALUN W3
WCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIIHHO
OCYIIECTBIISITH TMOUCK, aHAIN3, CHCTEMATH3AIINIO H
WHTEpPIIPETANI0 HHPOPMAIMKA PA3INIHBIX BUJIOB
1 (popm TpeCcTaBICHNS;

- co3laBaTh TEKCThl B Pa3IWYHBIX (opmarax c
y4eTOM Ha3HayeHHs WHGOpPMalUUUd U IIeJIeBOI
ayIUTOPUH, BBIOMpass ONTHUMaIbHYIO  (Qopmy
MIpe/ICTaBJICHUS U BU3yalH3aluy;

- OIICHMBAaTh JOCTOBEPHOCTb, JIETMTUMHOCTb
uH(popMalllyd, €€ COOTBETCTBHE IIPaBOBbIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpPEACTBA HMH(YOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJIOTM B pPElICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3alldOHHBIX  3a7a4 ¢  COOJIIOJEHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
THTHEHBI, PECypcoCOepeXeHUs, MpPaBOBBIX U
THYECKMX  HOPM, HOpM  HH(OPMAIMOHHON
0€30IMacHOCTH;

- BJIQJIETh HABBIKAMH PaclO3HaBaHUA U 3aIIUTHI
uHpopMannu, HHGOPMaIMOHHON 06e301aCHOCTH
JIMYHOCTH,

(bopMHUpPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TO3HIIUIO;
c(OpMHUPOBAHHOCTh YMEHHI CO371aBaTh COOCTBEHHBIE TMCHbMEHHBIE M YCTHBIC
COOOLICHNS Ha OCHOBE OHOJIOTHMYECKOW WHGOpPMAIMA W3 HECKOJIBKHX
MCTOYHUKOB, TPAMOTHO KCII0JIb30BaTh MOHITUHHBIN anmnapaTr OuoJiorun




OK 04.

D¢ dexTuBHO
B3aUMOJICHCTBO
BaTh U
paborath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEJIBHOCTU U CAMOOTIPEICIICHUIO;
-OBJIAJICHUE HaBBIKAMHU yueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAIbHOMN
JIESATeIIbHOCTH;

OBJaeHue YHHMBeEpPCAJAbHbIMHA
KOMMYHUKATHBHBIMU /1eliCTBUAMM:

0) coBMecTHasl AeATeJIbHOCTD.

- TIOHMMAaTh ¥ WHCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UH/IMBUTyalbHOU paboThI;

- MPUHUMATh IIeJIM COBMECTHOW JIESATEIbHOCTH,
OpPraHWU30BBIBATh U KOOPJAMHUPOBATH JCUCTBUS IO
€ JIOCTIDKCHHUIO: COCTaBJIATh IIAH JICHCTBHIA,
pacrpenensiaTh poju C y4eTOM MHEHHI YYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOU pabOTHI;

-  KOOPJWHHMPOBAaTh W BBINOJHATH paboOTy B
YCIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,

- OCYHIECTBJISITh TO3UTHUBHOE CTPATErHYECKOE
MOBEJACHUE B PA3JIMYHBIX CUTYALMSX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBJ1ajileHUe YHUBEPCATbHBIMHU PEryJSTHBHBIMU
JelCTBUSIMH:

I') NpUHATHE ceDOsl U IPYTUX JKO/Iei:

- IPUHUMATh MOTHUBBI U APTyMEHTHI APYTUX JTOIEH
IIPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE IPABO M IPABO JIPYrUX JIIOACH
Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH IOHUMATh MHP C
MO3HIIMH IPYrOT0 YEJIOBEKa,;

NpHOOpPETEHUE OTBITa IPUMEHEHHUSI OCHOBHBIX METOJI0B HAYYHOTO MMO3HAHUS,
UCTIOJIb3YeMbIX B OHOJIOTUH: HAONIONEHUS W ONHUCAHHS JKHBBIX CHCTEM,
MPOILIECCOB U SBJICHUM; OpraHuU3allud ¥ TPOBEICHUS OHOJOTHUYECKOTO
AKCIEPUMEHTA, BBIABWKCHUS THUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY
UCCJIEAYEMbIMU BEIMYMHAMH, OOBACHEHHS IIOJYYCHHBIX PE3YJIbTaTOB U
dbopMynMpoBaHUs BHIBOJIOB C UCIIOJIB30BAHMUEM HAYUHBIX TTOHSATUH, TEOPUM U
3aKOHOB

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKpYyKaroleu

B o0s1acTH 3K0/10rM4Y€CKOr0 BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTH SKOJIOTUYECKON KYIbTYPHI,
MIOHMMAaHHUE BIIMSHUSA COLMAIBHO-3KOHOMHYECKHUX
IIPOLIECCOB  HA  COCTOSIHME  NPUPOJAHOM U

COPMUPOBAHHOCTh ~yYMEHHS NPUMEHSATh IOJYYEHHbIC 3HAHHUA IS
OObsSCHEHHs OHOJIOTMUECKHX TIPOLIECCOB W  SIBJICHHM, IS TPUHATHUS
NPaKTHYECKUX PEIICHUH B TMOBCEAHEBHOW >KU3HH C LENBI0 OOecTiedeHHs
0€30IIaCHOCTH CBOETO 3JI0POBbSl M 3JIOPOBBSl OKPYXKAIOUIMX JIIOJEH,




cpensl,
pecypcochepex
SHHIO,
MIPUMCHSITh
3HaHUs 00
W3MCHCHUU
KJIMMara,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,
3¢ deKTUBHO
JIECTBOBATH B
Ype3BbIYaHBIX
CUTYaITUSIX

COLIMANBHOM  Cpefbl, OCO3HaHUE TIJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX Ipo0iieM;

- IUIAHUPOBAaHUE M OCYILIECTBICHHUE ACUCTBUU B
OKpYXKalolllel Cpelle Ha OCHOBE 3HAHUA LIEJIed

YCTOMUYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE [JIEUCTBUM, TPHUHOCSIINX
BpEl OKPYXKAIOIIEH Cpeae;
- yYMEHHE TMPOTHO3UPOBATH HEOIATONPHUATHHIE

9KOJIOTHYECKHUE IOCIEICTBUS IMPEAIPUHUMAEMBIX
JNENUCTBHN, PEAOTBPAIATh UX;

- pacumpesue OIbITa
9KOJIOTHYECKOW HAIPaBJIECHHOCTH;
- OBJIJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COUAITLHOU
NEeATENBHOCTH;

JCATCIIBHOCTHU

coOmoIeHnst 37I0pOBOr0 00pasza >KU3HH, HOPM TPAMOTHOTO IOBEICHHS B
OKpYyKaroen MIPUPOTHOMN cpene; IMOHUMaHHE HE0OXO0AUMOCTH
UCIIOJIb30BaHUS JOCTHKCHUH COBPEMEHHOW OMOJIOTHU U OMOTEXHOJIOTHH JIJIst
palMoOHATBLHOTO PUPOIOTIOIH30BAHUS
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Bun gesitenpHOCTH

[IpodeccronanbHbIE KOMITIETEHITUHN, COOTBETCTBYIOIINE BUAAM
JIEATEIIbHOCTH

DKCIutyaTanus u
TEXHUYIECKOE
o0cyXK1UBaHUE
(YHKIIMOHAJIBHOTO
000opy0BaHuUs,
MIOJIE3HOM HArpy3KH
0€eCIUIOTHOTO
BO3/YIITHOTO CyJHa,
CHCTEM TIepelaud U
00paboTKn
nH(pOpMaLUU, UHBIX
JIEKTPOHHBIX U
U(pPOBBIX CUCTEM, a
TaKXe CUCTEM
KPEIJICHUsI BHEIIHUX

Tpy30B

IIK 1.1. OcymiecTBasTh TEXHUYECKYIO IKCILTYaTaIHIO
(YHKIMOHATBLHOTO 000PY/IOBAHUS, CUCTEM PETHCTPAIIUH TTOJIETHBIX
JAHHBIX, cOOpa U nepeaayn HHPOPMaIUH.

ITK 1.2. OcymiecTBasTh TEXHUYECKYIO IKCILTyaTaluio cucteM GoTo- u
BHJICOCHEMKH, CUCTEM CIICLIUATN3UPOBAHHOTO HABECHOTO
000pyI0BaHUs, CUCTEMbl MOHUTOPUHTA 36MHON TTOBEPXHOCTH H
BO3JIYLITHOTO MPOCTPAHCTBA, a TAKXKE CUCTEM KPETJICHUS! BHEIIHETO

rpysa.

IIK 1.3. OcymiecTBiATh BeleHUE SKCILTyaTalluOHHO TEXHUYECKOM
JOKYMEHTAI1H.
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IIK 1.4. OcymectBiaATh 00pabOTKy JaHHBIX, [IOJTYYEHHBIX OT
(YHKIMOHATLHOTO 000PYAOBaHUS, CUCTEM PETHUCTPALIUU TTOJIETHON
nHGOpMAIINH, C LENBI0 COOIOCHUS TPEOOBAHUI BO3TYIITHOTO

3aKOHOIATEIBCTBA B 00J1acTh o0ecieueHnss 0€30IIaCHOCTH IIOJIETOB.

[IK 1.5. OcymectBnaTs 06padboTKy HHPOPMAINH, TOJTYYEHHOH OT
CHUCTEM (1)OTO- 1 BUACOCBEMKH, CUCTEM CIICHHUATIU3UPOBAHHOT'O
HABECHOTO 000PYZOBaHU, CHCTEMbl MOHUTOPHHTA 36MHOM
IIOBEPXHOCTH U BO3AYIIHOIO IIPOCTPAHCTBA, CUCTEMAaTU3UPOBATh
MOJIYYCHHBIC JAaHHBIC U OPTaHU30BbIBAThL UX XPAHCHHUC.

12



2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUILJIUHBI «Buoaorus»

2.1. O0bemM TUCHMILIMHBI M BUABI y4eOHOU padoThI

Bun yae6HO# paboThI O6beM yacos
BCEI'O 78
O0BbeM paboTHI BO B3aUMOJICHCTBUY C MPETIOIaBaATEIIEM 78

B TOM YHCIJIC:

nmabopaTopHbIe PabOTHI 4
MPaKTUYECKHUE 3aHITH 20
Jlpyrue Buapl y4eOHbBIX 3aHITHHA 54

KypcoBast pa0oTa (IIpOeKT) (eciu NpeaycMoTpeHo) | ======m-

B ToM uucie B hopme npakTHUeCKOM MOArOTOBKH 6

[TpodeccrnonaabHO OPHEHTUPOBAHHOE COIEpKAHUE (COIepKaHIE 8
MPUKIIATHOTO MOTYJIS)

CamocrosTenbHas paboTa odydaromierocs (Bcero) -

HtoroBbiii KOHTPOJIb 3a4eT




2.2. TemaTu4eckuii JIaH U COAePKAHUE JUCUMILIMHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHoOHATBHO- Oo0bem Jara ®opmupyembie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOH | 4acoB KOMIIeTeHII UM

MOAYJ1b (IPH HAJIMYHMH)

1 2 3 4 5

Pa3nesa 1. KileTka — cTpyKTYPHO-()YHKIMOHAJIbHASI €INHULA KHBOT'0 18
Tema 1.1. CoBpeMeHHBIE 0TpaCcIy OUOJIOTHIECKUX 3HAHUH. CBsI3b OMOJIOTHH C APYTHUMHU 1 OK 2
BuoJorus kak HayKamH: Onoxumus, Onodusmka, OnoHmka, resoreorpadus u ap. Posib u mecto
Hayka. O0mas 01O0J0THH B (POPMUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI MUPA.
XapaKTepuCcTHKA IIpakTHyeckas MOATOTOBKA BIMSHHUE B3aUMOCBSI3M OMOJIOTUHN U IPYTUX HAyK Ha
KU3HH. M3rOTOBJICHUE JIOPOKHBIX U CTPOUTEIbHBIX MAIlIUH.

YpoBHHU opraHu3anuu kuBoi marepun. OO01Iasi XapakKTepUCTHKA KU3HH, 1

CBOWCTBA KUBBIX CHCTEM. XUMUYECKUI COCTAB KJIETOK.
Tema 1.2. Knerounas teopus (T. I1IBann, M. [lneiinen, P. BupxoB). OcHoBHbIe nosoxenust | 1 OK 1
CrTpykTypHO- COBPEMEHHOM KJIETOYHOU Teopuu. THUIBI KIIETOYHON OpraHu3aluu: OK 2
(pyHkuHOHANBbHAA | TPOKAPUOTUYECKUI U SYKapUOTHYECKHUI. Ok 4
OpraHu3anus O/HOK/IETOYHBIE U MHOTOKJIETOYHbIE OpraHn3Mbl. CTpoeHue npokapuoTnyeckon | 1
KJIETOK. kieTku. CTpOCHHE SYKapHOTHIECKOH KiIeTKU. HekneTounbie hopMbl KU3HH

(Bupychl, 6akTepuodarn).

JlabopaTopHbIe 3aHATHSA: 2

[Ipuob6perenune onbiTa NPUMEHEHHUS TEXHUKA MUKPOCKOIIMPOBAHUS IPH 1

BBITIOJIHEHUH J1JA0OPATOPHBIX PaboOT:

JlaGopaTopHas

1. JlaGopaTtopHnas pabora «CTpoeHune KIEeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI)

U KJIETOYHBIE BKJIFOUEHHS (Kpaxmall, KapOTMHOM/IbI, XJIOPOILIACTBHI,

XPOMOILIACTBI)»

IToaroroBka MUKpOIpenapaToB, HaOIr0IeHUE ¢ TOMOILbIO MUKPOCKOIIA,

BBISIBJICHUE pa3IMYUi MEX]ly U3ydyaeMbIMU 00beKkTaMu, (popMyarpoBaHUe

BBIBOJIOB.

[Ipuobperenue onbiTa NPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS TPH 1

BBITIOJTHEHUH J1TaOOPAaTOPHBIX PaboOT:

JlaGopatopHas

1. JlaGopatopHas pabota «CTpoeHHe KIETKH (pacTeHus, >KUBOTHBIE, TPUOBI)
U KJIETOYHbIE BKJIIOUEHU (Kpaxmall, KApOTHHOM/IbI, XJIOPOILIACTHI,
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XpOMOILIACTBI)»

IToaroroBka MUKpONpPENapaToB, HAOIIOICHUE C TOMOIILI0 MUKPOCKOIIA,
BBISIBJICHUE Pa3IMuUi MEX]ly U3ydaeMbIMU 00beKTaMu, (hopMyarpoBaHue
BBIBOJIOB

HpaRTuquRne 3aHATHUA:

Bupycusie u 6aktepuanshbie 3a00eBanust. OO0IIKe MPUHIUITBI UCTIOJIB30BaHUS
JIeKapCTBEHHBIX BemecTB. OCOOCHHOCTH NMPUMEHEHHsI aHTHOMOTHKOB.
[IpencraBieHue yCTHbIX COOOUIEHU ¢ IPEe3eHTaLMEH, TOArOTOBIEHHBIX 110
MIEPEYHIO HCTOYHUKOB, PEKOMEHOBAHHBIX MTPENOAaBaTeIeM

Bupycusie u 6aktepuansubie 3a001eBanust. OO0IIMe MPUHIUIIBI UCTIOJIb30BaHUS
JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH PUMEHEHUS! aHTHOMOTHKOB.
[IpencraBieHue yCTHbIX COOOUIEHUI ¢ IPEe3eHTalMeH, MOArOTOBIEHHBIX 110
MEPEYHIO0 NCTOYHUKOB, PEKOMEHOBAHHBIX MTPENOaBaTeIeM

Tema 1.3. XpomocomHast Teopust T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIN HAbOP Ok 1
CrTpykTypHO- KJIETOK, TOMOJIOTHYHBIE 1 HETOMOJIOTMYHBIE XPOMOCOMBI, FarlJIOUIHBINA U Ok 2
(GyHKOMOHAIBHBIE | JUIJIONIHBIN HAbOP.
dakropsl Hyxneunossie kucnotsl: JJHK, PHK Haxox1eHue B KII€TKE, UX CTPOCHUE U
HACJEeACTBEHHOCTH. | GYHKIIMU. MaTpUYHbBIC MPOIIECCHI B KIIETKE: PETUIUKAIINS, OMOCUHTE3 OerKa,

penapanusi. ['eHeTnyeckuii Ko U ero CBOMCTBA.

IlpakTHYecKue 3aHATHSL:

Pewrenue 3aga4u Ha onpeieneHne NOCIeI0BAaTEIbHOCTH HYKIEOTHIOB,

AMUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHUs MTOCIIEI0BATEIbHOCTH HYKJIEOTHUIOB

JAHK

Pewrenue 3aga4u Ha onpeieneHUe NOCIE€I0BATEIbHOCTH HYKIEOTH/IOB,

AMUHOKHCIIOT B HOPME U B CIy4ae U3MEHEHUS MOCIIE0BATEIbHOCTH HYKICOTHI0B

JIHK
Tema 1.4. [Tonsatue MeTaboM3M. ACCUMUIISAINS U JUCCUMUIISIINS — IBE CTOPOHBI OK 2
OO0MeH BemecTB U | MeTabonu3ma. Tumbl 0OMeHa BellecTB: aBTOTPO(MHBIN U reTepoTPOQHBIH,
npeBpalleHue a’poOHbIi 1 aHadpoOHbIN. [InacTuueckuii ooMeH. DoTocuHTe3. XEMOCHHTES.

JHEPIrum B KJICTKE

IIpakTHyeckas MOArOTOBKA BO3/eiicTBUE pabOTHI JOPOKHBIX U CTPOUTEIBHBIX
MAIlIMH Ha Ipoliecchl 0OMeHa BelecTB U (POTOCHHTE3a OKPY)KAIOLIEH Cpeibl.

[TonsiTue Metabonu3M. ACCUMMIIALINS U JUCCUMUIIALIUS — IBE€ CTOPOHBI
MeTabonu3ma. Tunsl 0OMeHa BEeIecTB: aBTOTPO(HBIN U TreTepoTpodHBIH,
a’poOHbIi 1 aHa’poOHbIH. [InacTuyeckuit oOMeH. oToCUHTE3. XEMOCHHTES.
IIpakTHyeckas NOArOTOBKA BO3/eHicTBHE pabOTHI JOPOKHBIX U CTPOUTENBHBIX
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MaIllMH Ha MPOIIECChl 0OMEHa BEIECTB U (POTOCHHTE3a OKPY)KAIOIIEH Cpeibl.

Tema 1.5. KneTtounslil nuki, ero nepuoipl. MUTO3, €ro cTajiuu ¥ NpoucXoasdiue npoueccol. | 1 OK 2
JKu3uenublii nuka | buosiornyeckoe 3HaUeHUE MUATO3A. OK 4
KJIeTku. MuTo3. Meiio3 u ero craguu. [loBenenune xpomocoM B merose. KpoccuHrosep. 1
Meiio3 buosornueckuil CMpICI MEH03a.
KoHnTpoJubHas MonexkysspHbIA ypOBEHb OpPraHn3aluy )KUBOTO 2
pabora
Pazjen 2. Ctpoenue u GpyHKIMH Opranusma 24
Tema 2.1. MHoOroKIeTOYHbIE OPraHu3Mbl. B3aMOCBS3b OPraHOB M CUCTEMBI OPTaHOB B 1 OK 2
Ctpoenue MHOTOKJIETOYHOM OpraHusme. ['oMeocTa3 opraniusmMa u ero nojaepkaHue B OK 4
opraHusma. nporecce xxu3HeaesTenbHocTu. IlpakTuyeckasi noAroToBKa Bo3/eicTBHE

paboThl TOPOKHBIX U CTPOUTEIBHBIX MAILIMH Ha MPOIIECCHI )KU3HEIEATENbHOCTH

MHOTOKJIETOYHBIX OPTaHU3MOB.

MHOTOKJIETOYHbIE OPraHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPraHOB B 1

MHOTOKJIETOYHOM opraHu3me. ['oMeocTas opranusma U ero nojiiepxaHue B

nporecce xxu3HeaesTenbHocTy. IlpakTuyeckasi noAroToBKa Bo3/eicTBIE

paboThl TOPOKHBIX U CTPOUTEIBHBIX MAILIMH Ha MPOLECCHI )KU3HENEATEIbHOCTH

MHOTOKJIETOYHBIX OPTaHU3MOB.
Tema 2.2. @opMbI pa3MHOKEHUS OpraHu3MoB. becnosioe u nojaoBoe pa3MHo)KeHne. Bubl 1 OK 2
®opmbl 6ecrionoro pasmHoxkeHus. [logoBoe pasmHoxeHue. ['ameTorenes y ;kMBOTHBIX.
Pa3sMHOKeHUs Cnepmarorene3 u oHToreHes. CTpoeHune noJIoBbIX KiIeTOK. OIIo0TBOPEHHE.
OPraHu3MoB IIpakTHyeckasi MOAroTOBKA BO3/eicTBHE PAOOTHI JOPOKHBIX U CTPOUTEIBHBIX

MalliH MOPOJ] Ha CHOCOOBI PA3MHOXKEHUSI OPTAaHU3MOB.

®opMBbl pa3MHOKEHUs OpraHu3MoB. becronoe 1 nonoBoe pazMHokeHHne. Bub 1

6ecrionoro pasmHoxkeHus. [logoBoe pasmHoxenue. ['amerorenes y ’)KUBOTHbBIX.

Crnepmarorenes u oorene3. CTpoeHue nojaoBbIX KieToK. Omio10TBOpEHHE.

IIpakTHyeckasi MOArOTOBKA BO3/eicTBHE PAOOTHI JOPOKHBIX U CTPOUTEIBHBIX

MallIH Ha CIIOCOOBI PA3MHOXKEHUSI OPTaHU3MOB.
Tema 2.3. NunauBuayanbHOe pa3BUTHE OPraHU3MOB. DMOPUOTEHe3 U €ro CTaIuHu. 1 OK 2
OHnrorenes [TocTaomOpronanbHbIi iepuoa. CTaguu MOCTIMOPUOHATBHOTO Pa3BUTHS Y OK 4
pacTreHmi, KUBOTHBIX U 4yenoBeka. [IpakTuyeckasi moAroToBKa Bo3/IeiCTBIE paOOTHI
“KMBOTHBIX H JIOPOKHBIX U CTPOUTEIBHBIX MAIlIMH HA Pa3BUTHE )KUBOTHBIX U YEJIOBEKA.
YeJI0BeKA. WNuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3 U €ro CTaNH. 1

IToctambOpronanbHbli iepuo. CTaguu NocTIMOPUOHAIBHOTO PAa3BUTHUSA Y

JKHBOTHBIX U YCJIOBCKA. HpaKTI/I‘IECKaﬂ NOArOTOBKA BO3/ICIICTBHE pa6OTLI
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JOPOIKHBIX U CTPOUTCIIBHBIX MAllIMH ITOPOJ HAa PA3BUTHUC JKUBOTHBIX 1 YCJIOBCKA.

[Ipsimoe u Henpsimoe pa3BuTHe. bruonornueckoe crapenue u cMepTh. OHTOrEeHE3
pacTeHui

[Ipsimoe u Henpsimoe pa3BuTHe. buonorndeckoe crapenue u cMepTh. OHTOTEHE3
pacTeHui

Tema 2.4.
3akoHOMepHOCTH
HacJIeI0BaHUS

OcHOBHbIE IOHATHSA T€HETUKHU. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKoHsl [
Menpenst (MOHOTHOPUTHOE U TIOJUTHOPUIHOE CKpelBanue). B3anmoneiicteue
reHoB. IIpakTuyeckasi HOAroTOBKA BO3JIEHCTBHE paOOTHI JOPOKHBIX H
CTPOUTENIbHBIX MAIlIMH Ha B3aUMOJECHCTBHE I'€HOB )KUBBIX OPraHU3MOB.

OcHOBHbIE IOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKoHsl [
Menpenst (MOHOTHOPUTHOE M TIOTUTHOPUIHOE CKpelBanue). B3anmoeiictue
reHoB. [IpakTuyeckasi noAroToBKa Bo3AeicTBUE PA0OTHI JOPOKHBIX U
CTPOUTENIbHBIX MAIIMH Ha B3aUMOJEWCTBHE F€HOB UBBIX OPraHU3MOB.

IIpakTHYecKue 3aHATHS:

Pemenne 3aaa4 Ha OoMnmpeaAcaICHUC BEPOATHOCTH BOSHUKHOBCHHA HACICACTBCHHBIX
IIPHU3HAKOB IIpU MOHO-, IH-, HOJ'II/II‘I/I6pI/I)IHOM 1 aHAJIM3HUPYIOIIEM CKPCIIMBAHUU,
COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCHIMBAHUWA

Pemenue 3a1au Ha onpeeeHrne BEpOATHOCTH BOSHUKHOBEHHU S HACJIEICTBEHHBIX
MIPU3HAKOB IIPU MOHO-, IU-, TOJIUTUOPUIHOM U aHAJTU3UPYIOLIEM CKPEIIMBAHUY,
COCTaBJIEHUE T'€HOTUITNYECKUX CXEM CKpEIIMBaHUs

OK 2
OK 4

Tema 2.5.
CuenjieHHoe
HAcJIeOBaHHeE
NPU3HAKOB.

3akonbl T. Moprana. CuernyieHHOE HacleJOBaHUE T€HOB, HAPYILICHUE CUECTIICHHUS.
HacnenoBanue npusHakoB, CIEIUICHHBIX ¢ noj0M. [IpakTHyeckass mnoaroropka
BO3JICHCTBUE pabOThI TOPOXKHBIX U CTPOUTENLHBIX MAIIMH Ha NepelaBacMble
HACJIEICTBEHHBIE TPU3HAKH.

3akonbl T. Moprana. CuernieHHOE Hacjae0BaHUE T'€HOB, HAPYIIIEHUE CIEIIIICHUS.
HacnenoBanue nmpu3HakoB, ClIETUICHHBIX ¢ TTosioM. IIpakTHYeckasi MoAroToBKa
BO3/ICCTBUE PAOOTHI TIOPOKHBIX U CTPOUTEIBHBIX MAIIMH Ha MepeaaBacMbIe
HAaCJIEACTBEHHBIC IPU3HAKH.

IlpakTHyeckue 3aHATHA:

Pemenue 3amau Ha onpeaciICHUC BEPOATHOCTH BOBHUKHOBCHUA HACJICACTBCHHBIX
MPHU3HAKOB IIPU CLHCIIJICHHOM HACJICAO0BAHUH, COCTABJICHUEC I'CHOTHIIMYCCKUX CXCM
CKpCHIMBAHMU.

Pemienue 3amaq Ha OonpeaACIICHUC BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHBIX
MPHU3HAKOB IIPpU CHCIINICHHOM HACJICAOBAHNU, COCTABJICHUC TCHOTUIIMYCCKUX CXCM
CKpCHIMBAHU.

OK 1
OK 2
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Tema 2.6.
3aKkoHOMepHOCTH
U3MEHYHUBOCTH.

N3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHYMBOCTH: HACIEACTBEHHAS U
HEHACJIeICTBEHHAs!. 3aKOH F'OMOJIOTUYECKUX PsIIOB B HACJIEACTBEHHON
n3menunBocty (H.U. BaBunos). MyraunoHHas Teopust U3MEHUUBOCTH. Bubl
MYTalui U IPUYHHBI UX BO3HUKHOBEeHM. IIpakTHyeckasi HoAroToBKa
BO3JICHCTBUE PabOTHI TOPOKHBIX U CTPOUTENBHBIX MAIlIMH Ha MYTal[MOHHYIO
M3MEHYMBOCTh OPraHU3MOB.

N3MeHunBOCTh NPU3HAKOB. Buabl N3MEHYMBOCTH: HACIEACTBEHHAS U
HEHACJIEICTBEHHAs!. 3aKOH F'OMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHON
n3menuuBocty (H.U. BaBunoB). MyrannonHas Teopust UsMeHUNBOCTH. Buibt
MYyTalui U IPUYHHBI UX BO3HUKHOBEHM. IIpakTHyeckasi HoAroToBKa
BO3JIEHCTBUE PaOOTHI TOPOKHBIX U CTPOUTENBHBIX MAIlIMH Ha MYTaIl[MOHHYIO
M3MEHYMBOCTb OPraHU3MOB.

Kapuotun yenoseka. Hacnencrsennsie 3a0oaeBanus yenoBeka. ['eHHble u
XpOMOCOMHBIE 00JIE3HU YelIOBEeKa. boyie3HN ¢ HaClIeICTBEHHOU
MPEePacoI0KEHHOCThIO. 3HAYEHNE MEIUIIMHCKOW T€HETUKH B MPEIOTBPALLICHUH
M JI€UYECHUH TEHETUYECKUX 3a00JIEBAaHHI YEJIOBEKA. HpaKanecxaﬂ noAroTOBKA
BOS}IGﬁCTBI/I@ pa6OTI)I JAOPOXKXHBIX U CTPOUTCIIBHBIX MalllMH Ha 3a00JIeBaH U
YeJI0BeKa.

Kapuortum yenoseka. Hacnencreennsie 3a001eBaHus YesloBeKa. | eHHbIE 1
XpOMOCOMHBIE 00JIE3HH YeJIOBEeKa. boyie3Hu ¢ HACIIeICTBEHHOM
MPEAPACIIONOKEHHOCThIO. 3HAUCHUE MEAUITUHCKON TeHETHKHU B MPEAOTBPALICHUN
Y JICYCHUH TeHeTUYECKHUX 3a00sieBaHni yenoBeka. [IpakTuyeckas moaroroBka
BO3JICCTBUE PAOOTHI TIOPOKHBIX U CTPOUTEIBHBIX MAIITMH Ha 3a00JI€BaHUS
yeJioBeKa.

IIpakTHYecKue 3aHATHS:

Pemenne 3a7aa4 Ha OoIIpCACICHUC TUIIa MyTalluH IIpHU IEpeaa4Y€ HACICACTBCHHBIX
IIPU3HAKOB, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUS

Pemenue 3amau Ha OIPCACIICHUC TUIlAa MYyTallUH IIPU NIEpeaavuC HACJICACTBCHHBIX
IIPU3HAKOB, COCTABJICHHUC 'CHOTUIIMYCCKUX CXCM CKPCINMUBAHUA

OK'1
OK 2
OK 4

KonTpoabHasi
pabora

Crtpoenne u pyHKIHMH OPraHUu3Ma

Paznea 3.
Teopus 3BoJIOLUHN.

Tema 3.1. HcTopus
3BOJIIOIIHOHHOI 0

Iepsoie sBosronnonssle koHuenuu (K.b. Jlamapk, XK.JI. broddon).
OpomonnonHas teopus Y. Jlapsuna. CuHTeTHYECKas TEOPUS SBOJIIOLUU U €€

OK 2
OK 4
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yueHmusl. OCHOBHBIE ITOJIOKEHHUS.
Muxkpo3Boawuus. | MUKposBomronus

[Tomynsius Kak JieMeHTapHasi €AUHULA 3BOIIOLUH. [ eHETUUECKUE OCHOBBI 1

IBOJIIOLMH. DJIeMEHTapHble (hakTOpbI IBOJOLNU. EcTecTBEHHBINH 0TOOD —

HanpaBJSIOMUi GakTop sBosronuH. BugooOpa3oBanue Kak pe3yabTar

MHUKPO3BOJIIOLIUU
Tema 3.2. MakposBostonust. DopMbl 1 OCHOBHBIE HallpaBieHUs: MakposBosroiuu (A.H. 1 OK2
Maxkpossoawmusi. | Cesepuos). [lytu goctuxenus: Ouosnoruyeckoro nporpecca. CoxpaHeHue OK 4
Bo3nunkHoBeHne H | OMopa3zHoOOpa3us Ha 3emiie.
pa3sBUTHE )KM3HH ['unoTtess! 1 Teopry BO3HUKHOBEHUS XU3HU Ha 3emuie. [losiBeHne nmepBoix 1
Ha 3emJie KJIETOK ¥ UX 3BoJroIHs. [Ipokapuotsl u sykapuoTsl. [Ipoucxosxnenue

MHOTOKJICTOYHBIX OPTraHn3MOB. BO3HUKHOBEHNE OCHOBHBIX IIAPCTB DYKAPHOT
Tema 3.3. AHTpOTIONIOTHS — HayKa O YeloBeke. CUCTEMaTHYECKOE TIOJIOKEHHE YeI0BEKa. 1 OK 2
IIpoucxoxnenue CXOZCTBO ¥ OTIIMYHS YeIOBEKa C )KUBOTHEIMUA. OCHOBHBIE CTaANU OK 4
YyeJi0BeKa — aHTpoMoreHe3a. JBOJIOIMS COBPEMEHHOTO YeJIOBeKa.
aHTpoOIoOreHe3 UYenoBeueckue packl M X €UHCTBO. Bpems 1 myTH paccereHus 4eioBeKa 1o 1

rianere. [Iprcnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSM CPEJIbl
Paznen 4. Dxojorus 20
Tema 4.1. Cpenpl oOuTaHus OPraHU3MOB: BOJIHAsA, HA3EMHO-BO3AYILIHAS, TOYBEHHAA, 1 OK 1
JKoJIOTHYeCKHe BHyTpuOpranuzMeHHas. Du3nko-xumMudeckre 0COOEHHOCTH cpel OOMTaHUS OK 2
(daxTopsl U cpeabl | opranu3mMoB. [IpucnocoOaeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpellax. OK 7
JKU3HU IIpakTHyeckas MOArOTOBKA BIMSHUE PAOOTHI JOPOKHBIX U CTPOUTEIBHBIX

MalliH Ha cpely OOMTaHUs OPraHU3MOB.

[Tonsitue skonoruueckoro akropa. Knaccudukamus sxonorndeckux ¢pakropos. | 1

[TpaBusio muaumyma FO. JIubuxa. 3akon TonepantHoctu B. Illendopna.

IIpakTHyeckasi MOAroTOBKA BIHMSIHUE PAOOTHI JOPOKHBIX U CTPOUTEITHHBIX

MallIiH Ha cpely OOMTaHUs OPTraHU3MOB.
Tema 4.2. DKoJOTuYecKasi XapaKTepUCTHKA BUA U MOMYIIALNH. DKoJorndyeckas Hua Buaa. | 1 OK'1
Honyasinus, DKOoJIOrHYecKHue XapakTepucTuku nonyssauu. CooOuiecTBa 1 3KOCUCTEMBI. OK 2
coo01ecTBa, buorienos u ero crpykrypa. CBS3u MEXy OpraHu3MaMu B OHOIIEHO3E. OK7
JIKOCHCTEMBbI DKoJoru4ecKasi XapaKTepUCTHKA BUA U MOMYIALNHA. DKoJoTHYeckas Huia Buaa. | 1

DKOJOTUYECKHE XapaKTePUCTUKH monysiuu. Coo0IIecTBa U BKOCUCTEMBI.

buonienos u ero crpykrypa. CBsizu MeXAy OpraHu3MaMu B OMOIICHO3E.

CTpyKTypHBIE KOMIIOHEHTBI S5KOCHUCTEMBI: POAYLIEHThI, KOHCYMEHTHI, 1
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penyuenTsl. KpyroBopoT BemecTB 1 MOTOK 3HEPruu B 3kocucteme. Tpoduueckue
YPOBHH.

CTpyKTypHBbIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYIIEHThI, KOHCYMEHTHI,
peayneHTsl. KpyroBopot BeniecTB ¥ NOTOK SHEPTUM B dKocucTeme. Tpoduueckue
YPOBHH.

Tema 4.3. buocdepa — xxuBast o6010uka 3emun. Pazsutue npejcraBieHuii o onocdepe B OK 1
Buocdepa - tpyaax B.W. Bepranckoro. O6mactu Ouocdepsl 1 ee KOMIOHEHTHL. JKuBoe OK2
rjodajabHasi BEIECTBO OMOC(Ephl U ero (yHKITHH. OK 7
IKOJIOTHYECKas 3aKOHOMEPHOCTH cyiiecTBoBaHusA 6nochepsl. OcodeHHoCcTH OrMochepsl Kak
cucremMa rio6anpHOM 3kocucTeMsl. J[nHamMmudeckoe paBHoBecue B 6nochepe. KpyroBopoTst

BEIIECTB M OMOTEOXMMUYECKHE ITUKITBL. [ T00aIbHBIE AKOJIOTHUECKUE TTPOOIIEMBI

coBpemeHHOCTH. [IpakTHYecKasi MOAr0TOBKA BIMSHUE PAaOOTHI TIOPOKHBIX U

CTPOMTEJHHBIX MAITIMH Ha YKOJIOTHYECKHE MTPOOIIEMBI.
Tema 4.4. Biusinue | [IpakTuyeckasi noAroroBKa. AHTPONOreHHbIE BO3JEHCTBYS Ha Orochepy. OK 1
AHTPONMOTeHHBIX 3arpsi3HeHUs Kak BUJ aHTPOTIOT€HHOTO BO3IEUCTBUSI. AHTPOTIOT€HHbIE OK 2
(¢akToposB Ha BO3/IeHCTBUS HA aTMochepy. BosnelicTBust Ha ruapocdepy. OK 4
onocdepy IIpakTnyeckas NoaAroToBKa. AHTPOIIOT€HHbIE BO3JICHCTBUS HA Ouocdepy. OK 7

3arpsi3HeHUs Kak BUJ aHTPOTIOT€HHOTO BO3ACHCTBUS. AHTPOTIOTE€HHBIE
BO3/IeHCTBUS HA aTMocdepy. BosznericTBust Ha ruapocdepy.

IIpakTHyeckasi moAroroBKa. Bo3aeiicTeus Ha qutocdepy. AHTPOTIOTCHHBIS
BO3JICUCTBUS HA OMOTUYECKHE COOOIIeCcTBa. YTIIYOJICHHO N3YYarOTCsl OTXO/IBI,
cBs3aHHbIe ¢ podeccueit M/ICM

IIpakTHyeckasi moAroroBKa. Bo3aeiicTeus Ha qutocdepy. AHTPONIOTCHHbBIS
BO3JICHCTBUS HAa OMOTHYECKUE COOOIIeCTBa. YTIIyOJIEeHHO U3Y4atoTCs OTXO/IbI,
cBs3aHHbIe ¢ npodeccuerr MJICM

IIpakTHYeckoe 3aHsATHE

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COIEPKAHUE MPAKTHYECKOTO 3aHATHS
(mpakTUYeckasi MOAroTOBKA)

[IpakTrueckoe 3ansaTue «OTX0AbI MPOU3BOACTBA». Ha ocHOBe (enepanbHOTO
KJIaCCU(PHKAITMOHHOTO KaTajlora OTX0/I0B OMPELISITh KJIACC OMMACHOCTH OTXOOB;
arperaTHoe COCTOsIHHE U (PU3NYECKyI0 (OopMy OTXO0I0B, 00Opa3yIOLIUXCS HA
JTanax Mnpou3BOJICTBA, CBI3AHHBIC C JOPOKHBIMU U CTPOUTEILHBIMU MAIIMHAMM. .

IIpogdeccnoHaILHO-OPHEHTHPOBAHHOE COEPKAHUE TPAKTHYECKOI0 3aHATHSA
(mpakTHYecKasi NOAT0TOBKA)
ITpakTnueckoe 3anarue «OTX0abI MPOU3BOJICTBA». Ha ocHOBE (enepanbHOTO
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KJTacCU(HUKAMOHHOTO KaTajlora OTXOJ0B ONPEENIATh KJIacC OITACHOCTH OTXO/I0B;
arperaTHOE COCTOSTHHE U (PU3HUECKYI0 (hOpMY OTXO0JI0B, 00pa3yIomUXcs Ha
oTalax nMporn3BOACTBA, CBA3AHHLIC C JOPOKHBIMH U CTPOUTCIIbHBIMHU MAallIMHAMMU.

Tema 4.5. Bausinue
COLMATbHO-
IKOJIOTHYEeCKUX
(akTopos Ha
310pOBbeE
yeJi0BeKa.

IIpakTnyeckasi MOArOoTOBKA. 3JJOPOBLE U €r0 cocTaBJstoKe. PakTopsl,
MIOJIOKUTEIBHO U OTPULATEIBHO BIIUAIOIIME HA OpraHu3M denoseka. [Ipodiema
TE€XHOT€HHBIX BO3/ICHICTBUI HA 3/I0pPOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE 0JI,
ObITOBAsi XUMUS, N30BITOUHBIE NIYMBI, pajdanus U T.I1.).

IIpakTnyeckas MOAroTOBKA. AanTanysi OpraHu3Ma 4yejioBeka K (pakropam
oKpyxaromeit cpeasl. [IpuHIMIBl GopMUpoBaHus 3J0pOBLECOEPETAIOIIETO
IIOBCCHUA. du3nyeckast akTUBHOCTD U 3A0POBEE. Bbrnoxnmmueckie acrekThl
PpallOHAJIbHOI'O MUTAHUA.

JlaGopaTopHoe 3aHsITHE.

JlaboparopHas paboTa «BnusHue abuotnuyeckux (pakTopoB Ha YenoBeKa (HU3KHE
Y BBICOKHE TEMITEPATYPHI )»

N3yueHne MexaHU3MOB aJlaNTalliy OpraHu3Ma 4eJlOBeKa K HU3KUM U BRICOKHM
TeMIIepaTypaM 1 00BbsICHEHHE TIOJTYUYEHHBIX PE3YIbTaTOB U (HOPMYIIHPOBAHNE
BBIBOJIOB (IIMCEMEHHO) C UCTIOJIF30BaHUEM HAYYHBIX TOHATHH, TEOPHI U 3aKOHOB.
B Tom yucie npodeccuoHaTbHO-OPHMEHTHPOBAHHOE COJleP/KaHHe
JIa0OPATOPHOrO 3aHATHS (MPAKTHYECKAS NMOAT0TOBKA)

B kauecTBe TpUrrepoB CHIKAIONINX PA00TOCOCOOHOCTH HCIIOIb30BaTh YCIOBUS
OCYILIECTBIICHUS MPOdECCHOHATBHON ASITETLHOCTU: IITyM, TEMIIepaTypa,
(u3nueckas Harpys3Ka u T.J1.Ha 3aBOJOB U3TOTOBUTEIIS JOPOKHBIX U
CTPOUTEJIbHBIX MaIIHH.

JlaGopaTtopHas pabota «BnusHue abnoTHYecKux GakTOpoB Ha YeIoBeKa (HU3KUE
Y BBICOKHE TEMIIEPATYPBhI)»

N3yueHre MexaHU3MOB aJlaTalliy OpraHu3Ma 4eJIOBeKa K HU3KUM U BBICOKHM
TEMIIepaTypaM 1 00BbsICHEHHE TIOJYUYCHHBIX PE3Y/IbTaTOB U (HOPMYIIUPOBAHUE
BBIBOJIOB (IIMCBMEHHO) C UCIIOJIb30BAHUEM HAYYHBIX TIOHSATHUH, TECOPHIA U 3aKOHOB.
B ToM uncie npodeccHOHATBLHO-OPHEHTHPOBAHHOE COIeP:KaAHUe
J1a00paTOPHOro 3aHATHS (MPAKTUYECKAs MOJAT0TOBKA)

B kadecTBe TPUTTEPOB CHIKAKOIIUX PAOOTOCIIOCOOHOCTD UCIIOIB30BAThH YCIOBUS
OCYIIIeCTBIEHUS MPOGECCHOHATBHON NeSITeNFHOCTU: IITyM, TEMIIepaTypa,
(usnueckas Harpys3Ka u T.J.Ha 3aBOJOB U3TOTOBUTEIS JOPOKHBIX U
CTPOUTENBHBIX MaIIHH.

OK 2
OK 4
OK 7

KonTposabHasn

TeOpeTI/I‘{eCKI/IC ACIICKTBI OKOJIOTUH
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padora

‘ TCOpeTI/I‘-IeCKI/Ie ACIICKTBI DKOJIOTHH.

IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaAHNeE (CoiepKaHNe MPHUKJIAHOTO MOAY/JIsI)

Pazpea 5.
BuoJjgorusa B Jku3Hu

Paznea 5. buoJsiorus B ;KM3HH

Tema 5.1.
BuorexHoJioruu B
JKAZHU KAXKIOT0

buortexnonorus kak Hayka v Mpou3BoICTBO. OCHOBHBIE HAMPABIICHUS
COBPEMEHHOU OnoTexHOIOruu. MeTo b1 6noTexHOIOruU. OOBEKTHI
OMOTEXHOJIOTUU. JTHUKA OMOTEXHOJIOTUYECKUX U T€HETUUECKUX IKCIIEPUMEHTOB.

[IpaBuna mowcka u aHaau3a OMOIKOJIOTUIECKON HHPOPMAIMN U3 PA3TTMIHBIX
WCTOYHHUKOB (Hay4yHas U yueOHO-Hay4YHas TUTEpaTypa, CpeICTBA MAaCCOBOM
nHpopmanuy, cetb IHTepHET u apyrue)

HpaKTI/I‘IeCKOC 3aHATHEC

Keiicbl Ha aHanu3 HHGOPMALMH O HAYYHBIX JOCTHKEHUSIX B 00JaCTH
T'€HETUYCCKUX T@XHOJ’IOFI/II\/’I, KJIETOYHOM WHXCHCPUH, TTMIIEBBIX OMOTEXHOJIOTHA.
3amuTa Keica: npecTaBlieHue pe3ybTaTOB PELICHHs KeICOB (BBICTYIIIEHUE C
npe3eHTtanueii). B Tom yuciae npogeccuoHaIbHO-OpHEeHTHPOBAHHOE
cojiep;kaHue MPAKTHYeCKOro 3aHATHS

Bausinne OMOTEXHOIOTHH B IMPOU3BOACTBE JOPOKHBIX U CTPOUTCIIbHBIX MAIllH.

Keiicel Ha aHanu3 nHGOPMAIH O HAYYHBIX JOCTHKEHUSIX B 00JIaCTH
FeHETUYECKUX TEXHOJIOTUH, KIETOUHON NHKEHEPUH, ITUILEBbIX OMOTEXHOIOTHil.
3amuTa Keica: mpeACTaBICHUE Pe3YIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
npe3eHTtanueii). B Tom yuciae npogeccuoHaILHO-OpHEeHTHPOBAHHOE
cojlepsKaHue MPAKTHYeCKOro 3aHATHS

Bnusinue 6MOTEXHOJIOTHI B TPOU3BOJICTBE JOPOKHBIX U CTPOUTEIBHBIX MAIIHH.

OK'1
OK 2
OK 4

Tema 5.2.1.
BuorexnoJsiorumn B
NPOMBIILIEHHOCTH

IIpakTHYeckoe 3aHsATHE. Pa3BUTHE TPOMBIIINICHHONW OMOTEXHOJIOTHH H €€
MIPUMEHEHHE B KU3HU YeJIOBEKa, IOMCK U aHaJIn3 HH(GOPMALUU U3 PA3ITUYHBIX
WCTOYHHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTepaTypa, CPeJICTBA MACCOBOU
uHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicel Ha aHanu3 uHGOpPMAIIUU O Pa3BUTUH MPOMBIIIEHHOW OMOTEXHOJIOTHH (110

TpyImam).

[IpakTrnyeckoe 3aHsaTHE. PazBuTHE NPOMBIIIIICHHON OMOTEXHOJIOTHI U ee
MpUMEHEHHE B )KM3HU YeJIOBEKa, TIOMCK M aHAIN3 HHPOPMALIUU U3 pa3IMYHBIX
HCTOYHUKOB (Hay4yHasi U ydeOHO-Hay4dHas JIUTepaTypa, CpeJICTBa MacCOBOM
uHpopManuy, cetb IHTepHET U apyrue)

Keiicbl Ha aHanu3 HHGOPMAIMK O PA3BUTUH MPOMBIIIIIEHHOW OMOTEXHOJIOT i (TI0

rpynmnam).

OK 1
OK 2
OK3
OK 4
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3amura keiica: [IpencraBienne pe3yinbTaToB pelIeHus KeHCOB (BBICTYIUIEHUE C
IIpe3eHTalMen)

3amura keiica: [IpencraBienne pe3yinbTaToB pelIeHus KeHCoB (BBICTYIUIEHUE C
IIpe3eHTaluen)

Tema 5.2.2. IIpakTHyeckoe 3aHATHE. DTUYECKUE ACIIEKThI Pa3BUTUSL OUOTEXHOJIOTUN U OK'1
ConuanabHo- MPUMEHEHHE UX B )KU3HU Y€JI0BEKa, IIOUCK M aHAIM3 WH(OPMAIINU U3 Pa3THIHBIX OK 2
ITHYECKHE HMCTOYHHUKOB (Hay4yHas U yueOHO-Hay4dHas JTUTEpaTypa, CPeICTBA MACCOBOM OK 4
acIeKThI nHpopManuy, cetb IHTEepHET U apyrue)
OMOTEeXHOJI0THii Keiicwl Ha ananu3 uHGOpMaIUK 00 STUYECKUX aCIIEKTaX Pa3BUTHS

OMOTEXHOJIOTHH (110 TpynmIam).

IIpakTnueckoe 3aHsiTHE. DTUUECKHUE ACTIEKThI Pa3BUTHSA OMOTEXHOJIOTHH 1

MIPUMEHEHHE UX B KU3HU YeJIOBEKa, MOUCK U aHAJIM3 UH(OPMAaILIUU U3 Pa3IMUHbIX

HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTepaTypa, CPeJICTBA MAaCCOBOM

uHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicbl Ha aHanu3 uHGOpMAIUU 00 3TUYECKUX aCIIEKTax pa3BUTHS

O6MOoTeXHOJI0THi (110 rpynmnam)

3ammTa keiica: [IpeacraBieHue pe3yabTaToOB PEMICHUS KEHCOB (BBICTYIUICHHE C

MIPE3CHTAIINECH )

3ammura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUS KEHCOB (BBICTYILICHUE C

MIPE3CHTAIINECH )
Tema 5.2.3. IIpakTnyeckoe 3ansTHe. PazButne OMOTEXHOJIOTUH C TPUMEHEHUEM OK 1
BuoTexHoJIoruM U | TEXHUYECKUX CUCTEM (OmouHkeHepus, 6nonHpopMaTruka, OMOHUKA) U UX OK 2
TeXHUYecKue MIPUMEHEHHE B KU3HU YeJIOBEKa, OMCK U aHaJIn3 HH(OPMALIUU U3 PA3IUYHBIX OK 4
CUCTEMBI WCTOYHHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTepaTypa, CPeICTBA MaCCOBOM

nHpopMmaiuu, cetb HTEpHET U Ipyrue)
Keticpl Ha aHanm3 nHpOpPMAIMU O PA3BUTUN OMOTEXHOJIOTUH ¢ TPUMEHEHUEM
TEXHUYECKUX CUCTEM (TI0 TPYIIaMm).

IIpakTuuyeckoe 3ansirne. Pa3Butre OMOTEXHOJIOTHIT C IPUMEHEHUEM
TEXHUYECKUX CHCTeM (OnomHX)eHepus, ononHdopmaTuka, OMOHUKA) U UX
MPUMEHEHHE B )KM3HU YEJIOBEKa, TIOUCK M aHAIN3 WHPOPMAIIUU U3 Pa3THIHBIX
WCTOYHUKOB (Hay4yHasi U y4eOHO-Hay4YHas JIUTEPATypa, CPEICTBA MACCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicbl Ha aHanu3 HHGOPMAITH O Pa3BUTHH OMOTEXHOJIOTHI ¢ IPUMEHEHUEM
TEXHUYECKUX CHUCTEM (TI0 TpyIIam).

3aIJ_[I/ITa Kelca: Hpe,[[CTaBJIeHI/Ie PE3YJIbTATOB PCHICHUSA KEeMCOoB (BI)ICTYTIJ'ICHI/IC C
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IIpe3eHTalMen)

3amuTa keica: [Ipeacrasienue pe3yabTaToB pEelICHUs KEHCOB (BBICTYIUICHHE C 1
IIpe3eHTalMen)
IIpome:xxyTouHasi aTTecTalUs MO TUCHUILJIMHE 3auer
Bcero 78
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3. YCJOBUS PEAJU3ALMM MTPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCLHUATIIAH

3.1. lus peanu3anuy NpPOrpaMmMbl JUCHMILVIMHBI 10JIKHBI OBITH NPEXyCMOTPEHBI
cIeAyIolue crelualbHble IOMEeILIeHUs

MOCaJI0UYHbIE MECTA MO KOJIMYECTBY 00yUarOITUXCS;

- paboyee MEeCTO MPEeno1aBaTes;

- HarJsiiHbIe TOCOOUS (KOMIUIEKTHI YUeOHBIX TaOJINIl, CTEH/IOB, CXEM, IJIAKaTOB U Ap.);
- IUJIAKTUYECKHE MaTepuaibl (3aJaHus JjIsi KOHTPOJBHBIX paboT, JJIsi pa3HbIX BUIOB
OIICHOYHBIX CPEJICTB, TPOMEXKYTOYHOM aTTECTAIlUU U JIP.);

- UH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIE CPEJICTBA; JKPAHHO-3BYKOBBIC IOCOOMUS;
KOMIUIEKT TEXHUYECKOW JOKYMEHTAIlMM, B TOM 4YHCJE TMacrmopra Ha CpeacTBa
00y4eHUs, THCTPYKIIUU TI0 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

- Oubnuoteunbii ¢oHa kabunHera. (YUyeOHMKH, Y4eOHO-METOIUYECKUE KOMILICKTHI
(YMK) (B T.4. u mynbTUMeauiiHbIe)). bubmuoreunsiii GpoHa KaOWHETa MOXET OBITh
JIOTIOJTHEH SHIMKJIOTEAUSMH, CIPABOYHUKAMH, HAYYHOH, HAYYHO-TIOMYJISIPHOU W
JIpyroi IUTepaTypoi Mo BOIMpocaM reorpaguueckoro oopa3oBaHus;

- TeXHHUYECKHEe CcpejcTBa OO0ydeHHs (NMEepPCOHAIBHBIM KOMIIBIOTED C JIUIEH3UOHHBIM
IpOrpaMMHBIM OO€CTieUeHUEM; MYJIbTUMEIUNHBIN MMPOEKTOp; MHTEPAKTUBHAS J1OCKA,
BBIXO/I B JIOKQJIbHYIO CETh);

- 3anel  (OMOMMOTEKa, YHTAIBHBIA 3all C BBIXOJOM B  HHGOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh IHTepHeT).

JlaGopatopusi, oOcHalmieHHass OOOpYIOBaHUEM JUIsl TIPOBEICHUS 3aHSATHMA:
MUKPOCKOTIBI, CEKYHJIOMEP, TOHOMETp, JabopaTopHas mocyaa (MpoOHPKH, MOJCTABKU
JUIsE IPOOMPOK, MHUHIIETHI, TIECOK, CTYNKU C MECTHUKaMH, MPEIMETHbIE U TOKPOBHBIE
CTeKJIa, CTEKJISIHHbIE MaJIOYKH, MpenapoBajbHbIE WIIbI, (QUIbTpoBanbHas Oymara
(canderku), cTakaHbl) TUTIEPTOHUYECKHUI PACTBOP XJIOpHUAA HATpHs, 3%-HBIA pacTBOp
MEPOKCHJIa BOJOPOJaA, PACTBOP Homa B HMOMMCTOM KalluM, TJIUIEPUH, KIyOHH
KapTodensi, JIUCT AJIOJEH KaHAJCKOW, TUION PSAOMHBI OOBIKHOBEHHOW (PSIOWHBI WU
TOMAaTa), JIyK pernyaTblii, pa3BeACHHBIE B BOJIE IPOXIKH);

3.2. UupopmanuoHHoe odecrieyeHne peaju3auu NporpaMmmbl
1. buonorus: yuebnuk n npaktukym ais CI1O/ nmox pen. B.H. Apsiruna. — 2e uzn. —
M.:U3n. KOpaiit, 2019.- 378 c.
2. CunopoBa M.B. buonorus genoBeka. UeaoBek kak OMOCOIMAIBHOE CYIIIECTBO.
Vuebnuk. - M.: Jlans, 2019. - 240 c.
3. Cnecapenko H.A. OcHOBBI OMOJIOTUH PA3MHOXKEHUS U PA3BUTHA. Y 4eOHO-
MeToauueckoe rmocooue giua BO. - M.: Jlans, 2020. - 80 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM TUCIUAILIMHBI

KonTposib u omeHka pe3ylbTaTOB OCBOCHHUS 00I11€00pa30BaTeIbHOM

AUCHUILIMHBI PACKPBIBAIOTCA YCPEC3 AUCHUIIIIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opMHUpOBaHHE OOMIMX U MPOPECCHOHANBHBIX KOMIETEHUMH MO pa3iesaMm U

TEMaM COZEpkKaHHUsl yueOHOro Marepuaa.

Oobwan Pasznen/Tema Tun oeHoYHBIX
KOMIIETEeH I s1 MeponpusiTuii
Paszpnen 1. Kierka — KouTposnpsHas pabora
CTPYKTYpPHO- «MonekynspHbli ypOBEHb
(GyHKIHOHAIbHASN OpraHu3aluy XUBOT0»
eIMHHUIIA KUBOT0
OK 02 buosorus kak Hayka. 3anoaHeHue TabauIbl C
OO6m1as xapakTepucTuKa OIMCAaHHUEM METOJIOB
JKU3HHU MUKPOCKOTTUPOBAHUS C UX
JIOCTOMHCTBAMH M HEJIOCTATKaMHU.
3anonHenue Tabnuisl «Brian
YYEHBIX B Pa3BUTHE OMOJIOTHUN»
3anoJIHEHNE CPABHUTEIBHON
TaOJIUIIBI CXOJICTBA U PA3THUNNA
YKUBOTO U HE )KHUBOTO
OK 01 CtpyKTypHO- OuenuBaemasi AUCKYCCHS 110
OK 02 (GYHKIMOHATbHAS BOIPOCAaM JICKIIMHU
OK 04 Pa3paboTka MeHTaIbHON KapThl 11O

opraHu3anusd KJICTOK

KJ1acCU(pUKAITUU KIETOK B MX
CTPOEHHIO Ha MpOo- U
AYKapUOTUYECKUX U 10 HAPCTBAM
B MUHHM Tpynnax

BeinosiHeHue U 3amura
1abopaTopHBIX paboT:
«CTpoeHue KIETKH (pacTeHus,
KUBOTHBIC, TPUOBI) U KIIETOYHBIE
BKJIIOYEHUS (Kpaxmall,
KapOTUHOU/IbI, XJIOPOILIACTHI,
XPOMOILIACTHI )»

[IpakTHueckoe 3aHATHE.
[IpencraBieHne yCTHBIX
COOOUIEHUH € Mpe3eHTalUEN,
MOATOTOBJIEHHBIX MO MEPEUYHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX
npenojaaBaTeaeM
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OK 01
OK 02

CrpykTypHO-
(GyHKIMOHAIbHBIE (DAKTOPBI
HaCJIEICTBEHHOCTU

@poHTaNBHBIN OIIPOC
Pa3paboTka rioccapus
Pemenue 3a1a4d Ha onpeiesieHue
IIOCJIEI0OBATEIILHOCTH
HYKJIEOTU10B, aMUHOKHUCJIOT B
HOPME U B CJIy4ae U3MEHECHUS
IIOCJIEIOBATEIILHOCTH
HykieoruaoB JJHK

OK 02

OOMEH BEIECTB U
NPEBpAICHNUE YHEPTUHU B
KJIETKE

@poHTaNBHBIN OIPOC
3anoJIHEHUE CPABHUTEIBHON
TaOJIMIIBI XapaKTEPUCTUK TUIIOB
oOMeHa BellleCTB

OK 02
OK 04

JKM3HEHHBIA IAKIT KIIETKH.
Muto3. Meiio3

OOcy»xeHue 1Mo Borpocam
JCKIUH

Pa3paboTka JIeHTbl BpeMeHU
KU3HEHHOTO [UKIIA

Paszpnen 2. Ctpoenne u
(pyHKUIUHM Opranusma

KonTponrsnas pabora “Ctpoenue
U QYHKUIMU OpraHu3ma’

OK 02
OK 04

CrpoeHnue opranuzma

OuenuBaemasi IUCKyCCHs
Pa3paboTka MeHTaIbHON KapThl
TKaHEH, OPraHOB U CUCTEM
OpraHOB OpPraHU3MOB (pacTeHHs,
YKUBOTHBIE, YEJIOBEK) C KPATKOM
XapaKTEPUCTUKON MX (PyHKIIHIA

OK 02

®opMBbI pa3MHOKEHUS
OpraHu3MOB

OpPOHTAIBHBINA OMIPOC
3anoyiHeHHE TaOJUIIBI C KPATKOM
XapaKTEPUCTUKON U IpUMEPAMU
dbopM pa3MHOKEHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHuM,
KUBOTHBIX U YEJIOBEKA

Pa3paboTka JIEeHTBI BpeMEHH C
XapaKTEPUCTUKOW 3TAIoOB
OHTOT€HE3a OTAEIBHOM IPyNION
YKUBOTHBIX U YEJIOBEKA IO
MUKpPOrpYIIam

Tect/ompoc

CocraBiieHH€ )KM3HEHHBIX LIUKJIOB
paCTEHHH O OTIIeIaM
(MOXOBH/IHbIE, XBOIIEBU/IHEIE,
NarnopOTHUKOBUIHBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HACJIeIOBaHUS

Pa3zpabotka rinoccapus
@poHTaNBHBINA ONPOC
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Tect o BOpocam JIEKIUU
Pemenue 3a1a4 Ha onpeesieHue
BEPOSITHOCTY BO3ZHUKHOBEHHUS
HACJIEACTBEHHBIX IPU3HAKOB IIPU
MOHO-, IU-, TIOJTUTUOPUTHOM U
AHAIU3UPYIOLIEM CKPEIIMBAHUH,
COCTaBJICHUE T€HOTUIIMYECKUX
CXEM CKpELIMBAHUSA

OK 01
OK 02

ClienJIEHHOE HACJIETOBAHUE
MIPU3HAKOB

Tect
Pa3paboTka rioccapus
Pemenue 3aa4 Ha ornpeesneHue

BCPOATHOCTHU BO3HUKHOBCHUA
HACJICACTBCHHLIX IIPU3HAKOB IIPH
COCIINICHHOM HaACJICOIOBAaHHUMH,
COCTAaBJICHHUEC I'CHOTHUITMYCCKHUX
CXEM CKpCUIMBAHUSA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTHU
U3MEHYMBOCTH

Tecr.
Pemenue 3ana4u Ha onpeiesieHue

TUIIA MYTallUX IIpU TICpcaavc
HACJICACTBCHHBIX IIPU3HAKOB,
COCTABJICHHUC I'CHOTHUIITMYCCKHUX
CXEM CKpCUIMBAHUSA

Paznen 3. Teopus
IBOJTIOIUM

KouTposnrsnas pabora
“TeopeTnueckue aCreKThI
ABOJIIOIIMHY KU3HU Ha 3emiie”

OK 02
OK 04

HcTopus 3BOTHOIMOHHOTO
y4eHUs1. MUKPOIBOIIOLIHS

OpOHTAIBHBINA OMPOC

Pa3paboTtka rimoccapust TEpMUHOB
Pa3paboTka JIeHTBI BpeMeHU
Pa3BUTHS IBOJIOIIMOHHOTO YUCHHUS

OK 02
OK 04

Makpo3Boronus.
Bo3HUKHOBEHUE U pa3BUTHE
’KH3HH Ha 3emIie

OueHuBaemast TUCKYCCHSI:
UCIOJIb30BaHUE apTyMEHTOB,
OMOJOTUYECKON TEPMHUHOIOTUHU U
CUMBOJIMKY JJIS IOKa3aTeIbCTBA
POJICTBAa OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIII
Pa3paboTka JIeHTbI BpeMeHU
BO3HUKHOBEHUS U PA3BUTHS
YKU3HU Ha 3emJie

OK 02
OK 04

[IpoucxoxaeHue 4yemoBeKa —
AHTPOIOTECHE3

@poHTaNBHBINA ONPOC
Pa3paboTka JIeHTbl BpeMEHU
MPOUCXOKACHUS YETOBEKA
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Pasnen 4. Ikosorus

OK 01 Okonorunyeckue Gpaxktopbl U | TeCT MO HIKOTOTHYECKUM

OK 02 Cpelbl KU3HU (dakTopam U cpeam KU3HU

OK 07 OpraHu3MOB

OK 01 [onmynsuus, cooOmectBa, |CocTaBiieHUE CXEM KPyroBOpoTa

OK 02 SKOCHCTEMBI BEILIECTB, UCIOJIb3Ysl MAaTEpUAJIbI

OK 07 NEKIUHU
Peuienue npakTuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3aJIaHU# TI0 TIEPEHOCY BEIeCTBA U
DHEPTHUH B IKOCHUCTEMAX C
COCTaBJICHUE TPOPUUECKUX LICTICH
U TIMpaMu]i OMOMacChl U SHEPTUU

OK 01 buocdepa - rmodbanbHas OrneHuBaeMasi TUCKyCCHs

OK 02 AKOJIOTUYECKask cCUcTeEMa Tect

OK 07

OK 01 Bimsuue antponorenusix | Tect

OK 02 (akTopoB Ha Guochepy [MpakTrueckas pabora “OTX0abl

OK 04 MPOU3BOJACTBA”

OK 07

OK 02 Bnusiaue conmainHO- OuenuBaemasi JUCKyCCHs

OK 04 JIKOJIOTNUECKUX (1)aKTOp0B Ha Brimosaenue JIa60paTOpH0ﬁ

OK 07 30pOBbE YETOBEKA pa6OTBI Ha BBI60pI
"YMcTBEHHas
paboToCImOCOOHOCTH",
"BrnusHrue abnoTHYEeCKUX
(bakTopoB Ha yerIOBeKa (HU3KHUE U
BBICOKHE TeMIEpaTyphl)"

Pa3nea 5. buosiorus B 3amuTa Kelca: nIpeIcTaBIeHUuE
KU3HH pe3yJbTAaTOB PELICHUS KEHCOB

(BBICTYILIEHHE C TIPE3CHTALINEN)

OK 01 buorexHonornu B )xu3HU BrinosiHeHuE Kelica Ha aHAIU3

OK 02 Ka)KJI0r0 uH(GOPMAIINH O HAYYHBIX

OK 04 JOCTIKEHUAX B 00J1aCTH
T€HETUYECKUX TEXHOJIOTUM,
KJIETOYHOW MH)XEHEPUU, TUIIEBBIX
OMOTEXHONOTUH (10 TPYyIIaMm),
MpeACTaBICHUE PE3YIbTATOB
pELIEHHS KEWCOB

OK 01 [TIpombinenHas BrinonHenue keiica Ha aHAIU3

OK 02 OMOTEXHOJIOT U uH(popMalKK 0 pa3BUTUU

29




OK 04 IPOMBIIIIEHHON OMOTEXHOIOT Ui
(mo rpynmnam), npeacTaBIeHUE
pe3yJbTaTOB PELICHUSA KEHCOB

OK 01 CounanbHO-ITUYECKUE BeInosiHeHuE Kelca Ha aHAIu3

OK 02 aCIIEKTbl OMOTEXHOJIOT Ui uHPOpPMALUU 00 STHUECKUX

OK 04 acleKTax pa3sBUTHUS
OMOTEXHOJOTUH (10 rpyIIam),
IIPEACTABIEHUE PE3YIIBTATOB
peLIeHUs KEHCOB

OK 01 buorexnonornu u BrinonHeHue keiica Ha aHaIu3

OK 02 TEXHUYECKUE CUCTEMBI uH(pOpMAaIK O Pa3BUTHS

OK 04 OMOTEXHOJIOTU C TPUMEHEHUEM

TEXHUYECKUX CUCTEM (TI0
TpyIIiam), NpeacTaBIeHNUE
pE3yNbTaTOB PEUICHUS KEWCOB
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