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1. O0mas xapakrepucTuka pado4eii nporpaMmMsbl 001e00pa3oBaTeIbHOM
aucuuiuinabl OY L 09 buosorus «35.02.02 TexHosorus j1eco3aroToBoK»

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe o0pa3oBareabHoi nporpammsl CITIO

O6meobpazoBatenbHas AUCHUIIIMHA «OOIIECTBO3HAHUEY SIBIICTCS YaCThIO
obimeoOpazoBarenbHoro 1ukia yueOHoro rmiana OOII CIIO ¢ yuerom
npodeccruoHanbHOl  HampaBieHHoctd B cootBerctBUM ¢ DPI'OC  CIIO mno
cnenuanbHoctu 35.02.02, yrBepxkaennoro 30 Hosopst 2023 Ne 905.

1.2. Mecto mnpeamMera B CTPYKType MpPOrpaMMbl TOArOTOBKH
CNEeNUAJINCTOB cpeaHero 3BeHa: IIporpamma mpeamera OY /.09 buonmoruum BXOauT B
o011eo0pazoBaTeabHbIN Y4EOHBIN IUKIL.

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

1.3. lleau 1 mu1aHupyeMble pe3yJibTaThl 0CBOCHHS TUCHUIINHBI

1.3.1. Hean v 3a7a4u TUCHUILTHHBI

Heab: dopmupoBanne y CTYIASCHTOB TMPEJICTABICHUS O CTPYKTYpHO-
(GYHKIIMOHAIBHOW OpPTaHM3aIMU KUBBIX CHUCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHSATHUS
pEelIeHHI B OTHOIIEHUH OOBEKTOB JKUBOW MPUPOABI U B MPOU3BOJACTBEHHBIX
CUTYaIUsIX.

3agaun:

1) cpopmMupoBaTh MOHUMAHUE CTPOSHUS, MHOI000pa3usi U 0OCOOEHHOCTEN JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alllU, 3aKOHOMEPHOCTEH MpOTeKaHusI OMOTOTHIECKUX
MIPOLIECCOB M SABJICHUW B OKPYXKAIOLIEH Cpele, LEJIOCTHOM HAayYHOW KApTHUHBI MHUpA,
B3aMMOCBSI3U U B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OIPEACNATh XUBbIE OOBEKTHI B MPHUPOAE; IMPOBOIUTH
HAONIOCHNS 32 DKOCHUCTEMaMH /I BBISBICHUS €CTECTBEHHBIX M AHTPOIOTCHHBIX
W3MEHEHHH, HTHTEPIPETHPOBATH PE3YIbTATHl HAOIIOICHHM,

3) cdopmupoBaTh HABBIKM TMPOBEACHUS NPOCTCUINNX  OHUOJOTHYCCKHX
HKCIIEPUMEHTATBHBIX  HCCIENOBAHUA C  COONIOJEHWEM TpaBWI  0€30MacHOTO
oOparieHus ¢ 00beKTaMu U 000PY0BaHUEM;

4) pa3BUTh yMEHHS UCIIOJIH30BaTh WH(POPMAIIUIO OMOIOTHYECKOTO XapaKTepa 3
Pa3IUYHBIX HCTOYHUKOB;

5) chopmupoBaTH YMEHHUSI TPOTHO3UPOBATH TIOCIIEJCTBUS CBOCH JEATEIHHOCTH 10
OTHONICHUIO K OKpYXKaIel cpese, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH M
coO01aTh MEPHI TPOPHIAKTHKY 3a00IeBaHUT.



6) copMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHKEHUN OMOJIOTHYECKON HAYKU U
TEXHOJIOTUH B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKA, Pa3BUTHUU COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH.



1.3.2. [lnanupyemMbie pe3yJibTaTbl OCBOCHUS 001e00pa30oBaTe/IbHON AUCHUILVIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO un

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 Tpy10BOTro BOCIIUTAHUS: c(hopMUPOBAaHHOCTh 3HAHUI O MECTE U POJU OHMOJIOTHH B CUCTEME HAYYHOTO
Brei6upath - TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH | 3HAHUS; QYHKIIMOHAILHON rPaMOTHOCTH YEJIOBEKA TS PEIICHUS KU3HEHHBIX
CrocoObI MacTepcTBa, TPyA0Jrooue; npobiem;
pelIeHHs 3a/1a9 | - TOTOBHOCThP K  AKTUBHOH  JCSITENHLHOCTH | C(hOPMHUPOBAHHOCTH YMEHHUS PACKPHIBATH COJIEP)KaHUE OCHOBOTIOJIATAFOIINX
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 U CAaMOCTOSITEIPHO  BBITIOJNHATH | (OOMEH BEIMIECTB M NPEBpAIIEHUE SHEPTHH), TOMEOCTa3 (CaMOpPETyJISIHs),
MPUMEHUTEIIBH | TAKYIO JESTEIHbHOCTB; OnocuHTE3 OeNKa, CTPYKTYPHAsi OpraHU3aIis KUBBIX CHCTEM, JUCKPETHOCTD,
0 K Pa3JIM4HbIM | - HWHTEpeC K Pa3ITUIHBIM chepam | camoperyssius, caMOBOCIIPOU3BeIeHNE (PETPOAYKITHS), HACIECICTBEHHOCTD,
KOHTEKCTaM npohecCHOHANTBHOM JIEATETLHOCTH, W3MEHYMBOCTh, HOHEPro3aBUCUMOCTh, 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(OpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh COJIEpaHHE OCHOBOIIOJATAOIINX
OMOJIOTUYECKUX  TEOpUM W  TUIOTE3:  KJIETOYHOH, XPOMOCOMHOM,
MYTAlMOHHOU, SBOJIFOIMOHHOM, MPOUCXOKACHUS )KU3HU U YETIOBEKA;
c(hOpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh OCHOBOIIOJIAraroume
OuoJtornueckue 3aKkoHbl U 3akoHoMepHocTH (I'. Mennens, T. Moprana, H.U.
Baswuiona, D. I'ekkensi, @. Mromnepa, K. bapa), rpanuiibl ux npuMeHUMOCTH
K JKUBBIM CUCTEMAM;

npUOOpeTEeHNE OMbITa MPUMEHEHHUSI OCHOBHBIX METOJ0B HAYYHOTO MMO3HAHUS,
UCIIOJIb3YeMbIX B OHOJIOTHH: HAONIOJEHUS U OMHCAHUS JKUBBIX CHCTEM,
MPOIECCOB M SIBJICHMI; OpraHu3allid W TPOBEICHHUS OHMOJOTHYEeCKOTro

1 o .
YKa3bIBalOTCS TUYHOCTHBIE U MeTanpeaMeTHbIe pe3ysibTaThl u3 ®I'OC COO (B nocneaneit pegaknuu ot 09.01.2023) B oTryiarosibHOU dpopMe, popMUpyeMble
0611e06pa30BaTeJbHOMN U CLUIIJIMHON
2 o
JuciuniimHapHble (pegMeTHbIE) pe3y/IbTaThl YKa3bIBAOTCS B COOTBETCTBUHU C METOAUKON IPenoJaBaHus LU CLUIIIMHbI




- BBUIBJISITh 3aKOHOMEPHOCTH W IMPOTHUBOPEUUS B
paccMaTpUBAEMBIX SABJICHUSX;

-  BHOCHTb KOPPEKTHBbI B  JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUI AESITEIBbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIJIEHUE MIPU PELICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€e HCCIEA0BATENbCKUE 1€ CTBHS:

- BIIQJICTh HABBIKAMHM y4€OHO-HMCCIIEIOBATEIHCKON
u MPOEKTHOU JIEATEIIbHOCTH, HaBBbIKAMU
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 IOJYYECHHBIE B XOJI€ PEIICHUSA
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
dbopmMynpoBaHUs BHIBOJIOB C UCIIOJIB30BAHNEM HAYUYHBIX MOHSITHI, TEOPUI U
3aKOHOB;

c(OpMHUPOBAHHOCTh YMEHUS BBIACIATH CYLUIECTBEHHBIE MPU3HAKU BHPYCOB,
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,
TUTACTUYECKOTO M DHEPreTUISCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Meio03a,
OINIOJOTBOPCHUSA, Pa3BUTUA U PASMHOXKCHHUSA, WHAWBHUAYAJIBHOI'O Pa3BUTUSA
oprann3ma (OHTOTeHe3a), OOpbObI 3a CyIIECTBOBAaHUE, ECTECTBEHHOTO
0TOOpa, BHUA000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele
06I/ITaHI/I${, BJIMAHUA KOMIIOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHUHN B
9KOCUCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB W IPEBpAICHHE
sHeprum B bnocdepe;

c(hOpMUPOBAaHHOCTh YMEHHS peliaTh OMOJOTUYECKHE 3a/layd, COCTaBIIATH
TCHOTHITMYECKHE CXEMBI CKPEIIMBaHUS JUISl Pa3HBIX THIIOB HAacJeIOBaHHUS
NPU3HAKOB Y OPTaHU3MOB, COCTABIISITh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUH
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 YHMTATEIbCKOU
KyJbTYpbl KaK CPEICTBAa B3aUMOJICUCTBUS MEXKIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOW JAESATEIbHOCTH,

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

OBiajgeHHe  YHMBEPCAJBHBIMH  YYeOHBIMH

NMO3HABATEJILHBIMH A€l CTBUSIMM:

B) padora ¢ undopmanmeii:

- 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 HWHGOpPMalUU U IEJIEeBOMN
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 TEXHOJOTMH B pelIeHUU

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

- BJIQJIETh HABBIKAMH PAclO3HABAHMS U 3AILIUTHI
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, IMPOEKTHOM M COLMAJIbHOMN
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

10



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.
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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 40 %
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. 00pa3oBaHUE JIPEBECHBIX MTOPOJL.

YpoBHHU opraHu3anuu kuBoi marepun. OO01Iasi XapakKTepUCTHKA KU3HH, 1

CBOWCTBA KUBBIX CHCTEM. XUMUYECKUI COCTAB KJIETOK.
Tema 1.2. Knerounas teopus (T. I1IBann, M. llneiinen, P. Bupxos). OcHoBHbIE nonoxeHus | 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. CTpoeHHEe dyKapuoTHIEeCKO# KieTku. Heknerounsie Gopmbl )KU3HU

(Bupychl, 6akTepuodarn).

JlabopaTopHbIe 3aHATHSA: 2

[Ipuob6perenune onbiTa NPUMEHEHHUS TEXHUKA MUKPOCKOIIMPOBAHUS IPH 1

BBITIOJIHEHUH J1JA0OPATOPHBIX PaboOT:

JlaGopaTopHas

1. JlabopaTtopHas pabora «CTpoeHuE KIETKU (PacTeHHUsI, )KUBOTHBIE, 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. Ctpoenne XxpomocoM. XpOMOCOMHBINA Ha0op 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
HACJIEACTBEHHOCTH. | GyHKIMHU. MaTpUyHbIe MIPOLIECCHI B KJIETKE: peruiuKanusi, OnocuHTe3 Oenka,

penapanusi. ['eHeTnyeckuii Ko U ero CBOMCTBA.

IlpakTHYecKue 3aHATHSL:

Pewrenue 3aga4u Ha onpeieneHne NOCIeI0BAaTEIbHOCTH HYKIEOTHIOB,

AMUHOKHCIIOT B HOPME U B CIy4ae U3MEHEHUS MOCIIE0BATEIbHOCTH HYKICOTHI0B

JAHK

Pewrenue 3aaa4u Ha onpeeneHne nocieJ0BaTeIbHOCTH HYKIEOTHIOB,

AMUHOKHCIIOT B HOPME U B CIy4ae U3MEHEHUS MOCIIE0BATEIbHOCTH HYKICOTHI0B

JIHK
Tema 1.4. [TonsiTe MeTaboaM3M. ACCUMUIISALINS U TUCCUMUIIALIAS — ABE CTOPOHBI OK 2
OOMeH BemecTB U | MeTabonmu3ma. Tumbsl 0OMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHBIN,
NnpeBpalleHue a’poOHbIi 1 aHadpoOHbIN. [InacTuueckuii ooMeH. DoTocuHTe3. XEMOCHHTES.

JHEPIrum B KJICTKE

IIpakTHyeckas MOAroTOBKA BO3/eicTBHE PAOOTHI HHCTPYMEHTOB IS
3aroTOBIIEHUS IPEBECHBIX MOPOJ] Ha MPOIIeCChl 0OMEHa BEIeCTB U (POTOCUHTE3a
OKpYXarollen Cpebl.

[TonsiTue MeTabou3M. ACCUMUIIALINS U JUCCUMUIIALIUS — IBE€ CTOPOHBI
MeTabonu3Ma. Tunsl o0OMeHa BeIecTB: aBTOTPO(HBIN U TreTepoTpo(HBIH,
a3poOHbIN 1 aHa’poOHbIN. [InacTnyeckuit ooMeH. oTocuHTE3. XEMOCHHTES.
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IIpakTHyeckas MOATOTOBKA BO3/CHCTBHIE PAOOTHI MHCTPYMEHTOB IS
3aroTOBJICHUS IPEBECHBIX MOPOJI HA MPOIECCH 0OMEHa BEIIeCTB U (POTOCHHTE3A
OKPY’KaroILEn Cpeibl.

Tema 1.5. KneTtounslii nuki, ero nepuojipl. MUTO3, €ro cTajiuu ¥ NpoucxXoasdiue npoueccol. | 1 OK 2
JKuzuenublii nuKa | buosornyeckoe 3HadeHE MUTO3A. OK 4
KJIeTku. MuTo3. Meiio3 u ero craguu. [loBenenune xpomocoM B merose. KpoccuHrosep. 1

Meiio3 buosornyeckuil CMpICI MEH03a.

KoHntpoJubHas MonexkysspHbII ypOBEHb OpPraHn3aluy )KUBOTO 2

pabora

Paznen 2. Ctpoenue u GpyHKIMH Opranusma 24

Tema 2.1. MHoOroKIeTOYHbIE OPraHu3MBbl. B3aMOCBSA3b OPraHOB U CUCTEMBI OPTaHOB B 1 OK 2
Ctpoenue MHOTOKJIETOYHOM OpraHu3me. ['oMeocTa3 opranusmMa u ero nojaepkaHue B OK 4
opraHusma. nporecce xxu3HeaeaTenbHocTy. IlpakTuyeckasi noAroToBKa Bo3/eicTBHE

pa6OTBI HUHCTPYMCHTOB AJId 3arOTOBJICHUS APCBCCHBIX ITOPOJ HAa IPOILECCHI
KU3HCACATCIbHOCTH MHOT'OKJICTOYHBIX OPIraHU3MOB.

MHOTOKJIETOYHBIE OPTaHU3MBI. B3aHMOCBSI3b OPraHOB M CHCTEMBI OPT'aHOB B 1
MHOTOKJICTOYHOM opraHu3Me. [ oMeocTa3 opranu3Ma u ero moJyiepxaHue B
nporuecce xxu3HeaeaTenbHocTu. IlpakTuyeckasi noAroToBKa BO3/eiCTBIE
paboThl HHCTPYMEHTOB ISl 3aTOTOBJICHUS APEBECHBIX MOPO]T HA MPOIIECChHI
KU3HEJESATEIbHOCTH MHOTOKJIETOYHBIX OPTaHU3MOB.

Tema 2.2. @opMbI pa3MHOKEHUS OpraHu3MoB. becniosioe u nojaoBoe pa3MHoKeHHne. Bupl 1 OK 2
Dopmbl 6ecrionoro pasmHoxkeHus. [lonoBoe pasmHoxenue. ['amerorenes y >kuBOTHBIX.
Pa3MHOKeHUs! Cnepmarorene3 u oHToreHes. CTpoeHue noJIoBbIX KiIeToK. OIIo0TBOPEHHE.
OPraHu3MoB IIpakTHyeckas MOAroTOBKA BO3/eiicTBHE PaOOTHl HHCTPYMEHTOB IS
3aroTOBJICHUS IPEBECHBIX MOPOJ] Ha CTIOCOOBI PA3MHOKEHHUSI OPraHU3MOB.
®opMBbl pa3MHOKEHHUS OpraHu3MoB. becnonoe 1 nonoBoe pazMHokeHue. Bub 1

OecIoJI0ro Pa3SMHOKCHUSI. ITonoBoe Pa3MHOKCHHUC. I"'ameTorenes Y ) KUBOTHBIX.
CHepMaTOFGHCS K OOI'CHE3. CTpOGHI/Ie ITOJIOBBIX KJICTOK. OHJ'IO,Z[OTBOpCHI/IC.
HpaKTI/I'—IeCKaH NMOATr0TOBKA BO3JACHCTBHE pa6OTbI HHCTPYMCHTOB IJIs1
3aroTOBJICHUSA JPCBCCHBIX MOPOA HA CII0COOBI PAa3MHOKCHHA OPraHi3MOB.

Tema 2.3. WnauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3 U €ro CTaNH. 1 OK 2
OnTorenes IToctamOproHanbHbli iepuo. CTaguu NocTIMOPUOHAIBHOTO PAa3BUTHUSA Y OK 4
pacTeHmi, KHUBOTHBIX U yesoBeka. [IpakTuyeckasi moAroToBKa BO3/1EHCTBHE PaOOTHI

KUBOTHBIX U MHCTPYMEHTOB JUIsl 3aTOTOBJIEHUS APEBECHBIX MOPO/] HA Pa3BUTHE KUBOTHBIX U

Y€J0BCKA. YCJI0BCKaA.




WNupuBuayansHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3 U €r0 CTaINU.
[ToctambpronanbHbiii iepuo. Craguu NocTIMOPUOHAIBHOTO PA3BUTHUS Y
KUBOTHBIX U yeroBeka. [IpakTudeckasi moaAroToBKa BO3/ICHCTBHE PAOOTHI
MHCTPYMEHTOB /IS 3arOTOBJICHHSI IPEBECHBIX NIOPOJ HA PA3BUTHUE )KUBOTHBIX U
YEJIOBEKA.

[Ipsimoe u Henpsimoe pa3BuTHe. buonorudeckoe crapenue u cMepTh. OHTOTEeHE3
pacTeHui

[Ipsimoe u Henpsimoe pa3BuThe. buonornueckoe crapenue u cMepTh. OHTOTrEeHE3
pacTeHui

Tema 2.4.
3akoHOMepHOCTH
HacJIeI0BaHUS

OcHOBHbIE IOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKoHsl [
Menzens (MoHOTHOpHIHOE U OJUTHOPHUIHOE CKpelBaHue). Bzaumoeiicreue
reHoB. [IpakTuyeckass noAroroBKa Bo3aelcTBHE pPaOOTHI HHCTPYMEHTOB AJIs
3aroTOBJICHUS IPEBECHBIX MOPOJ] Ha B3aUMO/ICHCTBUE T'€HOB JKUBBIX OPraHU3MOB.

OcHOBHbIE IOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKoHsI [ .
Menpens (MoHOTHOpHIHOE U OJUTHOPHUAHOE CKpenBaHue). Bzaumoeiicraue
reHoB. [IpakTuyeckas noAroroBKa Bo3jaelcTBre pabOTHl HHCTPYMEHTOB JJIst

3aroTOBJIEHUS IPEBECHBIX NMOPOJ] Ha B3aUMOJICHCTBUE I'€HOB JKUBBIX OPraHU3MOB.

IlpakTHYecKue 3aHATHS:

Pemenue 3a1au Ha onpeesieHne BEpOATHOCTH BOZHUKHOBEHUS HACIIECTBEHHBIX
MIPU3HAKOB IIPU MOHO-, IU-, TOJIMTHOPUIHOM U aHATU3UPYIOLIEM CKPEIIUBAHUH,
COCTaBJIEHUE T'€HOTUITUYECKUX CXEM CKpEIIMBaHUS

Pemenne 3aaa4 Ha oInmpeaAcaICHUC BEPOATHOCTH BOSHUKHOBCHHA HACIICACTBCHHBIX
IIPU3HAKOB IIpXU MOHO-, IU-, HOJ'II/II"I/I6pI/II[HOM " aHAJIM3HUPYIOLIEM CKPCIIMBAaHUU,
COCTABJICHUEC 'CHOTUIINYCCKUX CXEM CKPCHIMBAaHUA

OK 2
OK 4

Tema 2.5.
CuenjieHHoe
HAcJIeOBaHHE
NPHU3HAKOB.

3akonbl T. Moprana. CuernieHHOE Hacjae0BaHUE T'€HOB, HAPYIIEHUE CIEIIIICHUS.
HacnenoBanue nmpu3HakoB, ClIETUICHHBIX ¢ TTosioM. IIpakTHYeckasi MoAroToBKa
BO3JICHCTBUE PabOTh HHCTPYMEHTOB JIJIsl 3arOTOBJICHUS APEBECHBIX OPOJI Ha
repeaBaeMbIe HaCJICICTBCHHBIC TPU3HAKH.

3akonn! T. MopraHa. CI_ICHJ'IGHHOG HACJICJOBAHUC I'CHOB, HAPYIICHUEC CLCIIJICHUS.
Hacnenosanue IIPU3HAKOB, COCIIJICHHBIX C IIOJIOM. HpaKTI/I‘IeCKaH noaAroToBKa
BO3ACHUCTBHE pa6OTBI HHCTPYMCHTOB IJI1 3arOTOBJICHHUA APCBECCHBIX MOPOI HA
NepcaaBaCMbIC HACJICACTBCHHBIC ITPU3HAKH.

IIpakTHYecKHe 3aHATHSA:

Pemienue 3amaq Ha OonpeaACIICHUEC BEPOATHOCTH BOSHUKHOBCHUSA HACJICACTBCHHBIX
IIPHU3HAKOB IPU CHCIIJICHHOM HACJICAJOBAHWUH, COCTABJICHUC N'CHOTHITMYCCKUX CXCM

OK 1
OK 2

17



CKpEILIMBAHMUS.

Pemenue 3anau Ha onpenesieHUe BEPOSATHOCTH BOSHUKHOBEHUS HACIEICTBEHHBIX
MPU3HAKOB IIPU CLEIUICHHOM HACJIEA0BaHUH, COCTABICHUE TEHOTUITHYECKUX CXEM
CKpEILIMBaHMS.

Tema 2.6.
3akoHOMepHOCTH
U3MEHYHBOCTH.

N3MeHYnBOCTh NPU3HAKOB. BUabl N3MEHYMBOCTH: HACIEACTBEHHAS U
HEHACJIEICTBEHHAs!. 3aKOH T'OMOJIOTUYECKHUX PSIIOB B HACJIEJCTBEHHON
n3menuuBocty (H.W. BaBunoB). MyrannonHas Teopust UsMEHUUBOCTH. Buibt
MYTalui U IPUYHHBI UX BO3HUKHOBEeHM. IIpakTHyeckasi HoAroToBKa
BO3JIEHICTBUE pabOThl HHCTPYMEHTOB JIJIsl 3aTrOTOBJIEHUS APEBECHBIX IOPOJI Ha
MYTallMOHHYIO U3MEHYHBOCTh OPTAHU3MOB.

N3MeHunBOCTh NPU3HAKOB. BUabl N3MEHYMBOCTH: HACIEACTBEHHAS U
HEHACJIeJICTBEHHAas!. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHON
m3menunBocty (H.U. BaBunoB). MyrannonHas Teopusi UsMeHUHBOCTH. Bubt
MYTalMi U IPUYHUHBI UX BO3HUKHOBEHM. IIpakTHyeckasi HoAroToBKa
BO3JIEHCTBUE pabOThl HHCTPYMEHTOB JIJIsl 3arOTOBJIEHUS APEBECHBIX NIOPOJT Ha
MYTallMOHHYIO U3MEHYNBOCTh OPTaHU3MOB.

Kapuortum yenoseka. Hacnencreennsie 3a001eBaHus 4esioBeKa. | eHHbIE 1
XpOMOCOMHBIE 00JIE3HH YelIOBEeKa. boJyie3HN ¢ HaclIeICTBEHHOU
MIPEAPACIIONOKEHHOCThIO. 3HAYCHUE MEIUITMHCKON TEHETHKHU B MPEAOTBPAIICHUN
Y JISYCHUH TeHeTUYECKHUX 3a00seBaHni yenoBeka. [lpakTuueckas moaroroBka
BO3/IeCTBUE PAaOOTHI MHCTPYMEHTOB JIJIsl 3arOTOBJICHUSI IPEBECHBIX ITOPOJT HA
3a00J1€BaHMs YEIOBEKA.

KapI/IOTI/IH YCJIIOBCKA. HaCJ'ICI[CTBCHHBIG 3a00J1€BaHus YeaoBeKa. I eHHble U
XPOMOCOMHBIC 0one3Hu yeaoBeKka. bone3nu ¢ HaCHeﬂCTBeHHOﬁ
IpeaApacinojOKEHHOCTBIO. 3HaueHME MC,Z[I/IHI/IHCKOﬁ I'CHCTHUKH B IIPEAOTBpalliCHUN
M JIEYEHNH I'eHEeTHYECKHUX 3a00JIEBaHUI YeJIoBeKa. HpaKanecxaﬂ noaAroToBKa
BO3JIciiCTBUE pa6OTBI HHCTPYMCHTOB JIsI 3arOTOBJICHHUS APCBECHBIX IIOPOIA Ha
3a00J1€BaHMs YETOBEKA.

IlpakTH4ecKkue 3aHATHA:

Pemenue 3amau Ha OIPCACIICHUC TUIla MYyTallUHU IIPU NEpeaavuC HACJICACTBCHHBIX
IIPU3HAKOB, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUS

Pemenne 3amaq Ha OIPCACIICHUC TUIIa MYyTAallUU IIPU MEPpCAavYC HACICACTBCHHBIX
IIPHU3HAKOB, COCTABJICHUC 'CHOTHIIMYCCKUX CXCM CKPCIIMBAHUS

OK'1
OK 2
OK 4

KonTpoabHnasn
pabdora

Crpoenne n pyHKIHMH OpPraHu3Ma
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Pazgen 3. 6
Teopust 3BoIIOINH.
Tema 3.1. Uctopusi | IlepBrie sBomtormonnsie konuenmuu (JK.b. Jlamapk, XK.JI. Brogdon). 1 OK 2
3BOJIIOIMOHHOIO OpoumoronHas teopust Y. Jlapsuna. CuHTETHYECKAsE TEOPHS BOJIIOIIMH U €€ OK 4
yueHmusl. OCHOBHBIE ITOJIOKEHHUS.
Mukpo3Boaonus. | Mukpossomronus

[Tomynsius Kak 3JieMeHTapHasi €IUHULA 3BOIIOLUH. [ eHeTUYeCKue OCHOBBI 1

IBOJIIOLMH. DiIeMEHTapHble (hakTOpbI IBOJOLNU. EcTecTBEHHBINH 0TOOD —

HaIpaBJISOMuN GakTop sBoIonun. Bugoobpa3oBanue Kak pe3yiabTaT

MUKPO3BOJIIOLIUN
Tema 3.2. Makponssostonust. DopMbl 1 OCHOBHBIE HallpaBieHUs1 MakposBoroiuu (A.H. 1 OK 2
Maxkpossoawnusi. | Cesepuos). [lytu goctmxenus Ouonoruyeckoro nporpecca. CoxpaHeHue OK 4
Bo3nunkHoBeHne u | OMopasHooOpa3us Ha 3emiie.
Pa3BUTHE )KU3HHU ['mmoTess! 1 Teopry BO3HUKHOBEHUS XU3HU Ha 3emute. [losBiieHne mepBhIX 1
Ha 3emJie KJIETOK M UX 3BoJrOIHs. [IpokapuoTer u sykapuoTsl. [Iponcxosxaenne

MHOTOKJICTOYHBIX OpPTraHn3MOB. BO3HUKHOBEHNE OCHOBHBIX IIAPCTB DYKAPHUOT
Tema 3.3. AHTpONOJIOTHS — HayKa O 4yenoBeke. CUCTEMAaTHYECKOE MOJIOKEHHUE YETI0BEKA. 1 OK 2
IIpoucxoxnenue CXO0JICTBO M OTJINYHS YeJIOBeKa C >KUBOTHBIMH. OCHOBHBIE CTaINU OK 4
YyeJi0BeKa — AHTPOINOI€He3a. DBOJIIOIMS COBPEMEHHOIO YEIOBEKa.
aHTPOIIOIeHe3 UYenoBeueckue pachl U X €AMHCTBO. BpeMst v IyTu pacceneHus yejaoBeka 1o 1

rianere. [Iprcnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUSM CPEJIb
Pasnen 4. DxoJiorus 20
Tema 4.1. Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3AYILIHAS, TOYBEHHAS, 1 OK 1
JKoJIOTHYeCKHE BHyTpuOpranuzMeHHasi. Du3nko-xumMuieckre 0COOEHHOCTHU CpeJl OOUTaHUS OK 2
(daxTopsl U cpeabl | opranu3mMoB. [IpucnocoOaeHust OpraHu3MoB K KH3HU B Pa3HBIX Cpellax. OK 7
JKM3HHU IIpakTHyeckasi MOAr0oTOBKA BIMsHUE PAOOTHI MHCTPYMEHTOB IS 3aTOTOBJICHHUS

JPEBECHBIX MOPOJ HA Cpelly 0OUTaHUs OPraHU3MOB.

[Tonsitue skonorudeckoro akropa. Knaccudukarms sxonorndeckux ¢pakropo. | 1

[IpaBuno muaumyma FO. JIubuxa. 3akon TonepantHoctu B. Illendopaa.

IIpakTHyeckasi MOAroTOBKA BIMsHUE PAOOTHl MHCTPYMEHTOB ISl 3aTOTOBJICHHUS

JPEBECHBIX MOPOJ HA Cpelly 0OUTaHUs OPTraHU3MOB.
Tema 4.2. DKoJornyeckas XapakTepuCcTHKa BUJa U NOMYIALMU. DKoJIoTHYecKas Hua Buja. | 1 OK'1
Honyasinus, DKOJOTUYECKHE XapaKTePUCTUKH monmysiuu. Coo0IIecTBa U BKOCUCTEMBI. OK 2
€00011eCcTBA, buoreHos u ero crpykrypa. CBS3u MEXy OpraHu3MaMu B OHOIIEHO3E. OK 7
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IKOCHCTEMBI DKoJIOTHYECKask XapaKTepUCTUKA BUA U OMYISALIMUA. JKOJIOTHYECKast HUIIA BUJA.

DKOJIOTUYECKHE XapaKTePUCTUKU TOMy . Coo0IIecTBa U SKOCUCTEMBI.

buorienos u ero crpykrypa. CBsi3u MEXIy OpraHu3Mamu B OHOIICHO3E.

CTPYKTypHI)IG KOMIIOHCHTBI 9KOCUCTCMbI: IPOAYLICHTBI, KOHCYMCHTBI,

peayneHTsl. KpyroBopot BeliecTB U NOTOK SHEPTUM B dkocucTeme. Tpoduueckue

YPOBHH.

CTPYKTypHI)IG KOMIIOHCHTBI 9KOCUCTEMBI: IPOAYLCHTBI, KOHCYMCHTBI,

penyuenTsl. KpyroBopoT BEmecTB 1 MOTOK 3HEPTHH B dKocHucTeme. Tpoduueckue

YPOBHHU.
Tema 4.3. buocdepa — xuBas o6omouka 3eminu. Pa3zsutue npeacrasieHuit o ouochepe B OK 1
Buocdepa - tpynax B.W. Bepuaackoro. O6nactu 6uocheps! u ee KOMIOHEHTHI. KuBoe OK 2
rjodanbHasi BeIecTBO Onocdepsl U ero GyHKINH. OK 7
IKOJIOTHYECKas 3aKOHOMEPHOCTH CyIecTBOBaHUs orocdeprbl. OcodeHHOCTH Orochephl Kak
cucremMa rio6anpHOM skocucTeMbl. J[nHamudeckoe paBHoBecue B 6nochepe. KpyroBopoTst

BEILECTB ¥ OMoreoXuMuyeckue HUKIbI. [106ampHbie S9KOIOTHYecKre IpoOIeMbl

coBpeMeHHocTH. [IpakTHYeckasi NOAroTOBKA BiIMsHUE PA0OTHl HHCTPYMEHTOB

JUTsl 3aTOTOBJICHHS JIPEBECHBIX IOPO] HAa YKOJOTHYECKUE MPOOIIEMBIL.
Tema 4.4. Biusinue | [IpakTudeckasi noAroroBKa. AHTPONOreHHbIE BO3EHCTBYS Ha Orochepy. OK 1
AHTPONOTeHHbIX 3arpsi3HEHUs KaKk BUJ aHTPOIIOT€HHOIO BO3AEUCTBHS. AHTPOIIOT€HHbIE OK 2
¢akTopoB Ha BO3JIeiicTBUS Ha atMocdepy. BoszaelicTBus Ha runpocdepy. OK 4
onochepy IIpakTHYeckasi MOAr0TOBKA. AHTPOIIOTEHHBIC BO3JICUCTBUS HAa OHOChepy. OK 7

3arpsi3HeHus Kak BUJI aHTPOTIOT€HHOTO BO3IMCTBUSI. AHTPONOTEHHbBIE
BO3JIelicTBUS Ha atMocdepy. BoszaelicTBus Ha runpocdepy.

IIpakTHYeckasi moAroToBKa. Bo3aeiicTBus Ha quTtocdepy. AHTPOIIOTCHHBIS
BO3JICHCTBUS HAa OMOTHYECKUE COOOIIecTBa. YTIIyOJIEeHHO U3Y4atoTCs OTXO/IbI,
CBSI3aHHBIE C CeNUATbHOCTHIO TJI3

IIpakTnyeckas nmoaroroBka. Bo3aeiicTBus Ha muTOoChepy. AHTPOIIOTEHHBIE
BO3JICHCTBUS HAa OMOTHYECKHE COOOIIECTBA. YTIIyOJIEHHO U3yYatOTCsI OTXO/IbI,
CBSI3aHHBIE C cnerraiabHOCTRIO TJI3.

IlpakTH4eckoe 3aHATHE

IIpogdeccnoHaILHO-OPHEHTHPOBAHHOE COCPKAHUE TPAKTHYECKOI0 3aHATHSA
(mpakTHYecKasi NOAr0TOBKA)

[IpakTuueckoe 3anarue «OTX0bpI MPOU3BOICTBA». Ha ocHOBe (enepanbHOTO
KJTacCU(UKAIMOHHOTO KaTajora OTXOJ0B OMPEIENIATh KJIaCcC OMAaCHOCTH OTXOJIOB;
arperaTHoe COCTOSIHHE U (U3NYECKYI0 (POpPMY OTXOJ0B, 00Opa3yIOIUXCS Ha
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oTalax MmMpoun3BOACTBA, CBA3AHHBIC C TEXHOJIOTUEH JIECO3ar0TOBOK.

IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lePsKaAHMe TPAKTHYECKOr0 3aHATHSA
(mpakTHyeckKasi NOAr0TOBKA)

[Ipaktuyeckoe 3ansaTre «OTX0ABI MPOU3BOACTBa». Ha ocHOBe (henepanbHOTO
KJIaCCU(MKAIMOHHOTO KAaTaJIoTa OTX0JI0B ONPENENIATh KIacC OMACHOCTH OTXO/IOB;
arperaTHOe COCTOSTHUE U (PU3UUECKYI0 (POPMY OTXO0JI0B, 00pa3yIOMIMXCs Ha
JTanax Npou3BOJICTBA, CBSI3aHHBIE C TEXHOJIOTHEN JIECO3arOTOBOK.

Tema 4.5. Bausinue
COLMAJIbHO-
IKOJIOTHYEeCKUX
(¢akTopos Ha
310pOBbeE
YyeJi0BeKa.

IIpakTnyeckas MOAroTOBKA. 3JJOPOBLE U €r0 cocTaBJstoKe. PakTopsl,
MOJIOKUTEIBHO U OTPULIATEIBHO BIIUAIONIME HA OpraHnu3M denoseka. [Ipodiema
TE€XHOT€HHBIX BO3/ICHCTBUI HA 3/I0pOBbE YETIOBEKA (3JIEKTPOMArHUTHBIE MOJIA,
ObITOBasi XUMUS, N30BITOUHBIE HTYMBI, paualivs U T.I1.).

IIpakTnyeckas moaAroToBKa. AnanTanusi OpraHu3Ma 4yeyoBeka K (pakropam
oKpyxaromeit cpeasl. [IpuHIume hopMupoBaHus 3J0pOBhECOEPETAOIIEr0
IIOBCCHU. du3nyeckass akTUBHOCTD U 3A0POBEE. Brnoxnummueckie acrekThl
PalOHAJIBHOI'O IUTAHUA.

JlabopaTopHoe 3aHsiTHe.

JlaboparopHas paboTa «BnusHue abnotuueckux (pakTopoB Ha yesloBeKa (HU3KHE
U BBICOKHE TEMIIEPATyphI)»

N3yueHne MexaHU3MOB aJjanTalluy OpraHu3Ma 4eJoBeKa K HU3KUM U BBICOKMM
TeMIeparypaM 1 0ObsICHEHHE TIOIy4YE€HHBIX PE3YIbTaTOB U (POPMYIUPOBAHNE
BBIBOJIOB (IIMCBMEHHO) C UCIOJIb30BAaHUEM Hay4YHbIX OHATHUI, TECOPUI U 3aKOHOB.
B ToM uncie npodeccuoHATBLHO-OPMEHTHPOBAHHOE CO/lep:KaHue
JIa0OPaTOPHOro 3aHATHS (MPAKTHYECKAS NMOAT0TOBKA)

B kauecTBe TpUIrTepoB CHIXKAIOIUX PAOOTOCIIOCOOHOCTD UCIIOIb30BATh YCIOBUS
OCYILECTBIICHHSI TPO(HECCUOHAIBHON JEeATENbHOCTHU: IIIyM, TEMIIepaTypa,
¢u3nyeckas Harpy3ka u T.JI.Ha 3aBOJIOB IepepabOTKHU JIPEBECHBIX MOPOJ.

JlaGopaTtopHas pabora «BnusHue abnoTHYecKuX (GakTOPOB Ha YeIoBeKa (HU3KUE
Y BBICOKHE TEMIICPATYPhI)»

N3yueHre MexaHU3MOB aJlalTalliy OpraHu3Ma 4eJiOBeKa K HU3KUM U BBICOKHM
TEMIIepaTypaM 1 00BbsSCHEHHE TIOJYYCHHBIX PE3YIbTaTOB M (POpPMYIHMpOBaHHE
BBIBOJIOB (ITMCBMEHHO) C UCTIOJIb30BAHUEM HAYYHBIX IOHATUH, TCOPHI U 3aKOHOB.
B ToM 4ucie npodeccHOHAIBHO-OPHEHTHPOBAHHOE COJEePKAHUE
J1a00paTOPHOro 3aHATHSA (MIPAaKTHYECKasi NOATO0TOBKA)

B kadecTBe TpUITEPOB CHIKAIOIIUX PAOOTOCIIOCOOHOCTh UCIIOIB30BATh YCIOBUS
OCYIIECTBIICHHsI TPO(HECCHOHAIBHON JEATeNbHOCTHU: IIIYM, TEMIIeparTypa,

OK 2
OK 4
OK 7
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¢u3nyeckas Harpy3Kka u T.JI.Ha 3aBOJIOB IEpEpabOTKHU IPEBECHBIX MOPOJ.

KonTpoabHast
padora

TGOpeTI/I‘-IeCKI/Ie ACIICKTBI OKOJIOTHH

TGOpeTI/I‘-IeCKI/Ie ACIICKTBI DKOJIOTHH.

IpodeccnonaILHO-OPHEHTHPOBAHHOE Co/lepKaHUE (Coaep:KaHNe MPUKJIATHOT0 MOYJIs1)

Pa3pea 5.
BuoJjgorusa B Jku3Hu

Paznea 5. buoJsiorus B ;Ku3HHU

Tema 5.1.
BuorexHoJioruu B
JKAZHU KAXKIOr0

buotexnonorus kak Hayka ¥ Mpou3BoICTBO. OCHOBHBIE HAMPABIICHUS
COBpEMEHHOI 6roTexHosoruu. Metoasl 6noTexHomoruu. OOBEKTHI
OMOTEXHOJIOTUU. ITHKA OMOTEXHOJIOTUYECKUX U T€HETUUECKHX DKCIIEPUMEHTOB.

[IpaBuna nmoucka u aHaan3a OMOIKOJIOTUYECKON MH(POPMALIUK U3 Pa3IMYHBIX
HMCTOYHHUKOB (Hay4yHas U yueOHO-Hay4YHas JUTEpaTypa, CPEJCTBa MAaCCOBOU
nHpopmanuu, cetb HTEpHET U Apyrue)

HpaKTI/I‘IeCKOC 3aHATHEC

Keiicbl Ha aHann3 HHGOPMAIMH O HAYYHBIX JOCTHKEHUSIX B 00JaCTH
T'€HETUYCCKUX T@XHOJ’IOFI/II\/'I, KJIETOYHOM WHXCHCPUH, TTMIIEBBIX OMOTEXHOJIOTHHA.
3amuTa Keica: npecTaBlieHue pe3ybTaTOB PELICHHs KeICOB (BBICTYIIIEHUE C
npeseHTaluei). B rom unciie npogeccnoHalbHO-OpUEHTHPOBAHHOE
cojiep:KaHue NPAKTHYECKOI0 3aHATHS

BnusiHue 6MOTEXHOIOTUH B IPOU3BOJICTBE TEXHUKH JUIsl TepepabOTKH JPEBECHBIX
OPOI.

Keiicbl Ha aHanu3 nHGOPMAIMH O HAYYHBIX JOCTHKEHUSIX B 00JaCTH
FeHEeTHUYECKUX TEXHOJIOTUH, KIETOUHON MHKEHEPUH, ITUILEBbIX OMOTEXHOIOTHil.
3amuTa Keiica: mpecTaBlieHue Pe3yJIbTaTOB PELICHHs KEHCOB (BBICTYILICHUE C
npe3eHranueii). B Tom yucie npogeccuoHaIbLHO-OpHEeHTHPOBAHHOE
cojlepskaHue MPAKTHYeCKOro 3aHATHS

Bnusinue 6M0TEXHOIOTHIA B TPOU3BOJICTBE TEXHUKH IS ITepepaboTKe IPEBECHBIX
OPOJ.

OK'1
OK 2
OK 4

Tema 5.2.1.
BbuorexHosoruu B
NMPOMBIIIEHHOCTH

IIpakTHuyeckoe 3ansitne. Pa3BuTre NpOMBIIUIEHHOW OMOTEXHOJIOTHUI U ee
IIPUMEHEHHE B )KM3HU YEJIOBEKa, IIOMCK M aHAJIN3 UHPOPMALIUU U3 pa3IMYHbIX
HCTOYHUKOB (Hay4yHasi U ydueOHO-Hay4YHas JIUTepaTypa, CpeJICTBa MacCOBOM
uHpopManuy, cetb IHTepHET U Ipyrue)

Keiicpl Ha aHanu3 nHGOpPMAIMK O Pa3BUTUH MPOMBIIITIEHHOW OMOTEXHOJIOT i (TI0

rpynmnam).

HpaKTI/IquKOC 3aHsaTHe. PazButue HpOMBII.HJ'ICHHOﬁ OMOTCXHOJIOTHH U ee
IIPUMCHCHUC B )KU3HU YCJIOBCKA, IIOUCK U aHAJIN3 I/IH(I)OpMaI_[I/II/I N3 pa3JIMYHbIX

OK'1
OK 2
OK3
OK 4
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MCTOYHMKOB (Hay4yHast 1 ydeOHO-Hay4dHas JIUTEPaTypa, CPEICTBA MACCOBOM
uHpopmanuu, cetb IHTEepHET U apyrue)
Keticpl Ha aHanu3 nHGOpPMAIMK O PA3BUTUU MPOMBIIIJICHHOW OMOTEXHOJIOTHA (TI0

Ipymnmam).

3ammTa keica: [IpeacraBieHue pe3yabTaToOB PEIICHUS KEHCOB (BBICTYIUICHHE C
IIpe3eHTalIe)

3ammTa keica: [IpeacraBieHue pe3yabTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
IIpe3eHTale)

Tema 5.2.2. IIpakTHyeckoe 3aHsATHE. DTUUECKUE ACTIEKThl Pa3BUTHUSI OMOTEXHOJIOTUN U OK 1
ConuanabHo- MIPUMEHEHHE UX B KU3HU YeJIOBEKa, MIOUCK U aHAJIM3 UH(OPMAaILIUK U3 Pa3IMUHbIX OK 2
ITHYECKHE WCTOYHHUKOB (Hay4yHas U yueOHO-Hay4dHas TUTEpaTypa, CPeICTBA MAaCCOBOM OK 4
aCIeKThbI nHopmaiuu, cetb UHTEpHET U Ipyrue)
OMOTEeXHOJIOTuil Keiicel Ha aHanmu3 nHGOpPMANUK 00 STUYECKUX aCIIEKTaX Pa3BUTHS

OMOTEXHOJIOTHH (TI0 TpyTIam).

I[IpakTnueckoe 3aHsiTHE. DTHUECKHUE ACTIEKTHI PA3BUTHS OMOTEXHOJIOTHH 1

MIPUMEHEHHE UX B KU3HU YeJIOBEKa, MOMCK U aHAJIM3 UH(POPMALIUU U3 Pa3IMUHbIX

VCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTepaTypa, CPeJICTBA MaCCOBOM

nHpopMmanuu, cetb IHTEepHET U Ipyrue)

Keiicel Ha aHanu3 uHGOpMAIUU 00 3TUYECKUX aCIIEKTax pPa3BUTH

OMOTEXHOJIOTHH (10 TPyIIIam)

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

MIPE3CHTAIINECH )

3amura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUs KEHCOB (BBICTYILICHUE C

MIPE3CHTAIINECH )
Tema 5.2.3. IIpakTnyeckoe 3ansiTHe. PazButue OMOTEXHOJIOTUH C IPUMEHEHUEM OK 1
BuoTexHoJIOorHM M | TEXHUYECKUX CUCTEM (OmouHkeHepus, 6nonHpopMaTruka, OMOHUKA) U UX OK 2
TeXHHYecKue MIPUMEHEHHE B KU3HU YEJIOBEKa, MOUCK U aHaln3 HH(OPMALIUU U3 PA3ITUYHBIX OK 4
CUCTEMBI WCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTepaTypa, CPeICTBA MACCOBOU

uHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicbl Ha aHanu3 nHGOPMAIH O Pa3BUTHH OMOTEXHOJIOTHI ¢ IPUMEHEHUEM
TEXHUYECKUX CHUCTEM (TIO0 TpyIIam).

IIpakTHyeckoe 3ansitne. Pa3putue OMOTEXHOJIOTHI ¢ IPUMEHEHUEM
TEXHUYECKUX CUCTEM (OMOMHXKeHepusi, OMoMH(pOpMaTHKa, OMOHUKA) U UX
MIPUMEHEHHE B )KM3HU YeJIOBEKa, IIOMCK M aHAJIN3 HHPOPMALIUU U3 pa3IMYHBIX
HCTOYHMKOB (HayyHasi U yueOHO-Hay4YHas JIUTEpaTypa, CPeJICTBA MacCOBOM
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uHpopmanuu, cetb IHTepHET U Ipyrue)
Ketficpl Ha ananu3 nHpoOpMAIMU O PA3BUTUN OMOTEXHOJIOTUH C TPUMEHEHUEM
TEXHUYECKUX CUCTEM (10 Ipynmnam).

3ammTa keica: [IpeacraBieHue pe3yabTaToOB PEIICHUS KEHCOB (BBICTYIUICHHE C 1
IIpe3eHTale)
3ammTa keica: [IpeacraBienue pe3yabTaToB PEIICHUs KEHCOB (BBICTYIUICHHE C 1
IIpe3eHTaluen)
IIpome:xxyTouHasi aTTecTanus M0 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: yueonuk u npaktukyM st CI1O/ mox pen. B.H. fApsiruna. — 2e uzn. —
M.:U3n. KOpaiit, 2019.- 378 c.

2. CunopoBa M.B. buonorus denoBeka. UemoBek kKak OMOCOIMATBHOE CYIIECTBO.
Vuebnuk. - M.: Jlans, 2019. - 240 c.
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3. Crnecapenko H.A. OcHOBbl OHONOTMM pa3MHOXKEHHUA U pPa3BUTHA. Y4eOHO-
Metogudeckoe mocodbme guga  BO. - M.: Jlams, 2020. - 80 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM TUCIUAILIMHBI

KonTposib u omeHka pe3ylbTaTOB OCBOCHHUS 00I111€00pa30BaTeIbHOM

AUCHUILIMHBI PACKPBIBAIOTCA YCPEC3 AUCHUIIIIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opMHUpOBaHHE OOMIMX U MPOPECCHOHANBHBIX KOMIETEHUMH MO pa3iesaMm U

TEMaM COZEpkKaHHUsl yueOHOro Marepuaa.

Oobwan Pasznen/Tema Tun oneHoOYHbIX
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 JUCKycCCHs MO
OK 02 (GYHKIMOHATbHAS BOIIPOCAM JICKIINHU
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 ONPOC
Pa3paboTka rioccapus
Pemenue 3a1a4d Ha onpeiesieHue
IIOCJIEI0OBATEIILHOCTH
HYKJIEOTU10B, aMUHOKHUCJIOT B
HOPME U B CJIy4ae U3MEHECHUS
IIOCJIEIOBATEIILHOCTH
HykieoruaoB JJHK

OK 02

OOMEH BEIIECTB 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

KonTposnrsHas pabora
“TeopeTnueckue acreKThl
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
KU3HU Ha 3emiie

OK 02
OK 04

[IpoucxoxaeHue yeroBeKa —
AHTPOIOTECHE3

@poHTaNBHBINA ONPOC
Pa3paboTka JIeHTbl BpeMEHU
MPOUCXOKACHUS YETOBEKA

29




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, coobmectBa, |CocTaBieHUE CXEM KPYyroBOpoTa

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 AKOJIOTUYECKasi CUCTeMa Tecr

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
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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), MpeaCcTaBICHNUE
pE3yNbTaTOB PEUICHUS KEWCOB
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