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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOTI'PAMMBbBI
OBHIEOBPA3OBATEJBHOU INCHUII/IMHBI
«bunoJsorusa»

1.1. MecTo AMCHUIUVIMHBI B CTPYKType OCHOBHOH NPo(ecCHOHATBHOM
o0pa3oBaTeJbHOM MPOrPaMMbI:

OO61eoOpazoBaTenbHas AUCHUIUIMHA «buUoNOrus) SBIsIETCS 00sS3aTeNIbHON
4acThio  001e00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
cootBerctBU ¢ PI'OC CIIO mo cnemmansHocTd 18.02.13 «Texnomnorus
MIPOU3BOJICTBA U3CIHIA U3 TIOTUMEPHBIX KOMITO3UTOBY.

1.2. IIe.]'lI/I U INIAHUPYEMbIC PE3YJIbTATbI OCBOCHUA TUCIHUIIJINHBI:

1.2.1. Heau 1UCHUATIMHBI

@opMHUpOBaHUE y  CTYAEHTOB  NPEACTaBICHHUS O  CTPYKTYPHO-
(GyHKIMOHATBHOM OpraHu3allii JKUBBIX CHUCTEM pPa3HOTO paHra KakK OCHOBBI
NPUHATUSL PEIICHUA B OTHOIIEHWH OOBEKTOB JKMBOM TIPUPOABI U B
MPOU3BOJICTBEHHBIX CUTYaIIHX.

3amavuu:

1) chopMupoBaTh NMOHMMAaHHE CTPOEHHUS, MHOT0OOpa3us M OCOOEHHOCTEH
JKUBBIX CHUCTEM pa3HOTO YPOBHSI OpraHu3alliu, 3aKOHOMEPHOCTEW MNpOTEeKaHUs
OMOJIOTMYECKUX TPOLECCOB W SBJICHUW B OKpYXXAIOUIEH cpeae, LEeIOCTHOU
HAy4YHOM KapTUHBI MHpA, B3aUMOCBSI3M M B3aMMO3aBHCUMOCTU €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHHUSI OMNPEACNSTh *KUBbIEe OOBEKTHI B MPUPOJEC; MPOBOAUTH
HaOJIIOJICHHS 32 YKOCUCTEMaMU JJIsl BBISBJICHUSI €CTECTBEHHBIX U aHTPOIMOTEHHBIX
W3MEHEHHU I, UHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH,

3) cdopmupoBaTh HaBBIKM TPOBEIEHUS MPOCTEUIINX OHOJOTHUYECKHUX
DKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUN C COONIOACHHEM TpaBUiI 0OE30MacHOTO
oOparieHus ¢ 00beKTaMu U 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUSI HUCIIOIH30BaTh WH(MOPMAITUIO OMOJIOTUYECKOTO XapaKTepa
U3 Pa3JINYHbIX UCTOYHUKOB;

5) cdopmupoBaTh  yMEHHS  NIPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
JeATEIbHOCTH M0 OTHOIIEHUIO K OKPYKAIOIIEH cpelie, COOCTBEHHOMY 3/10pOBBIO;
00OCHOBBIBAaTh M COONIOAATH MEPHI NPODHUIAKTHKY 3a00JI€BaHUM.

6) cdhopmupoBaTh MOHUMAHHE 3HAYUMOCTH JIOCTHXKEHHM OHOJIOTHYECKOM
HAyKM W TEXHOJIOTUH B TIPAKTUUYECKOM JEATENbHOCTH YEIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH.

1.2.2. Ilnanupyemble Ppe3yJbTAaThbl OCBOEHHSI 0011e00pa30BaTEIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HavYeHWe TUCIUIUIMHA UMeeT npu dopmupoBanun U pazButuu OK
01, OK 2, OK 04, OK 07.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIHHbI

O01mue

JAucaunimHapHbie

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3ama4
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBA,
TPynOJItO0HeE;

- TOTOBHOCTh K aKTUBHOH JEATEILHOCTH TEXHOJIOTHYECKOU B
COILIMAJIbHOW HAIIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD,
IJIJAHUPOBATh U CAMOCTOSITEBHO BBIIOJIHATH TAKyHO
JICSITEIILHOCTD;

- HHTEPEC K pa3InuHbIM cdepam npodheccHoHaTbLHON
JIeITEIILHOCTH,

OBnazneHne yHUBEpCAIbHBIMHU Y4eOHBIMH IT03HABATEIHHBIMU
JICHCTBHUSAMMU:

a) 0a30BbIe JJOTHYECKHE el CTBHUS:

- CaMOCTOSTEIBHO (POPMYIIMPOBATH U AKTYaJIN3HPOBATH
mpo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK WJIM OCHOBAHUS IS
CpaBHEHUS, KIIaCCH(PUKAIIUU 1 0000IICHNUS;

- OTIPEACIIATH IEJIU JIeATEeILHOCTH, 3a/1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B IEITEIILHOCTD, OIICHUBAThH
COOTBETCTBHE PE3yJIbTATOB LEISAM, OLIECHUBATh PUCKU
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX
npobem

0) 0a30BbIe HCCIeI0BATEIbLCKHE TeHCTBHS:

- BJIaJIETh HaBbIKAMU y4e€OHO-HMCCIIEIOBATEIHCKON U TPOCKTHOM
NeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooiem;

- BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3U U

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUH
B CUCTEME Hay4yHOTr0 3HaHUS; (YHKIIMOHATIHLHOU
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHS )KU3HCHHBIX
npo0Jem;

c(hOPMUPOBAHHOCTh YMEHUS PACKPHIBATH COACPKAHUE
OCHOBOTOJIAraloux OMOIOTHYECKUX TEPMUHOB U
MOHSITHIA: KU3Hb, KJIETKA, TKAHb, OPT'aH, OPTraHW3M, BH/I,
MOMYJISAIINS, SKOCHCTeMa, OnorieHo03, onocdepa;
MeTa0o0s1M3M (0OMEH BEUIECTB U MPEBPALLIEHUE SHEPTUN),
romeocras (caMoperyssius), OnocuHTe3 Oerka,
CTPYKTypHasi OpraHHU3aI¥sl )KUBBIX CUCTEM, TUCKPETHOCTD,
CaMOpETYJISILINSI, CAMOBOCIIPOU3BEACHHE (PETIPOTYKITHS),
HACJICJICTBEHHOCTh, H3MEHYHBOCTh, JHEPT03aBHCUMOCTb,
POCT M pa3BUTHE, yPOBHEBAs OPTaHU3AIINS;

c(OPMUPOBAHHOCTH YMEHUS PACKPBIBATH COACPKAHHEC
OCHOBOTOJIAraromux ONOIOTHYECKUX TEOPUH U TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTaIllAOHHOM,
9BOJTIOIIMOHHOM, TPOUCXOKICHUS KUZHU U UYETOBEKa,

c(OPMUPOBAHHOCTh YMEHUS PACKPHIBATH
OCHOBOTIOJIararome OMOIOrHueCcKrue 3aKOHbI 1
3akoHomepHoctu (I'. Mengens, T. Moprana, H.W.
Basuiiosa, 3. I'ekkenst, @. Mroiuiepa, K. bapa), rpanuiis
WX MPUMEHUMOCTH K KHBBIM CUCTEMaM;

MpUOOpPETEHUE OMBITa IPUMEHEHHSI OCHOBHBIX METOJIOB
HAy4YHOTO ITO3HAHHUS, UCTIOJIB3YEMBIX B OMOJIOTHH:
HaOJIO/ICHUS U ONMCAHUS JKUBBIX CUCTEM, MPOIIECCOB U
SIBJICHUH; OPTaHU3AIMH U TIPOBEACHHS OMOJIOTHISCKOTO
9KCIIEPUMEHTA, BBIIBI)KEHUS TUIIOTE3, BBISIBICHUS
3aBUCHMOCTH MEXKTy UCCIICTyeMbIMU BEJIMINHAMH,




aKTyallu3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHHSI,
HAXOJUTh aprYMEHTBI JJIs JJOKA3aTeIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,

- aHAJIM3UPOBATH MOJYYECHHBIC B XOJIC PEIICHHS 3a1a41
PE3yNbTaThl, KPUTUUECKH OI[CHUBATh UX JJOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTD 3HAHUS B MTO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIaCTH KU3HECATCIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIZIBUTATh HOBBIC UJICH, IIPEIJIaraTh OPUTHHAIILHBIC
MOJIXO/IbI K PEIICHUS;

- CIOCOOHOCTh X MCIIOIb30BaHUs B II0O3HABATEILHON U
COLIMAJILHOM MTPAKTUKE

OOBSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB U
(hopMyMpoBaHUsI BHIBOJOB C UCIOJIb30BaHUEM HAYUYHBIX
MOHSTUHI, TEOPUI U 3AKOHOB;

c(OpPMUPOBAHHOCTh YMEHUS BBIIEIATH CYIIECTBEHHBIE
MPU3HAKHA BUPYCOB, KJIIETOK MTPOKAPUOT U DYKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,
OHMOTEOIIEHO30B U YKOCUCTEM; 0COOEHHOCTH MPOLIECCOB
oOMeHa BEIIeCTB U MPEBPAICHHs] SHEPTUHU B KIIETKE,
(oTocuHTE3a, MIACTUIECKOTO U YHEPTETHIECKOTO 0OMEHa,
XEMOCHHTE3a, MUT03a, Meii03a, OTUIOA0TBOPEHUS,
pPa3BHUTHS U PA3MHOKEHUS, HHIUBUYaTHHOTO Pa3BUTHS
opranusma (OHTOreHesa), 00psObI 3a CYIIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BU1000pa30oBaHusl,
IPUCTIOCOOICHHOCTH OPraHU3MOB K Cpeie OOUTaHMs,
BJIMSTHUSI KOMITOHEHTOB 9KOCUCTEM, aHTPOITOTEHHBIX
U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH,
KpPyroBOPOTa BEHICCTB U MPEBPALICHUE SHEPTUHU B
ouocdepe;

c(hOpMUPOBAHHOCTb YMEHUS PeIIaTh OMOIOTHIECKHE
3a/1a4M, COCTABISATh TEHOTUITMYECKHUE CXEMbI CKPEIINBaHUS
JUTSL pa3HBIX TUTIOB HACJICIOBAHUS MPU3HAKOB Y
OpPTaHU3MOB, COCTABIISATH CXEMBI IIEPEHOCA BEIIECTB U
SHEPTUU B SKOocHcTeMax (I[ENH MUTAHWS, TINIIEBHIC CETH)

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOUCKa, aHaJIu3a U
WHTEPIpETaun
uHpoOpMalUU 1
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 37144
npodeccnoHaNbHOMI
JeSITEeITbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hopMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON
MIPaKTUKH, OCHOBAaHHOI'O HA IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpILIEHCTBOBAHHE SA3bIKOBOM U YUTATEIBCKON KYJIbTYpPbI
Kak Cpe/ICTBa B3aUMOJICHCTBHS MEXY JIFOAbBMU U TO3HAHUS MUPA;
- OCO3HaHHE LIEHHOCTHU HAyYHO! JesITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTD

WHIUBUIYAIBHO U B TPYIIIIE;

c(hOpMUPOBAHHOCTh YMEHUHN KPUTUUYECKH OLIEHHUBAThH
nHpOpMaIIUIO OMOJIOTUYECKOTO CONECPKAHUSA,
BKJTIOUYAIONIYIO MICEBIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HMCTOYHHUKOB (CpelicTBa MacCOBOM MH(OpMAIINU, HAYYHO-
MOMYJISIPHBIE MaTePHAIIbl); UHTEPIPETUPOBATH ITUUECKUE
aCTMEeKThl COBPEMEHHBIX MCCIICIOBAHMI B OMOJIOTHH,
MeIHIHE, OMOTEXHOJIOTHH; pacCMAaTpUBaTh TI00aIbHbIC
9KOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

c(hOpMUPOBAHHOCTHh YMEHHUN CO3/1aBaTh COOCTBEHHBIE




OBnazieHe YHUBEPCAIBHBIMU y4eOHBIMU TIO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJIaZICTh HaBbIKaMU MOJTy4yeHUs! THPOPMAIIUU U3 HICTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOMCK, aHAIIU3,
CUCTEMAaTH3alMI0 U UHTEPIIPETALINIO HHPOPMAIMH Pa3IMUHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTOM
Ha3Ha4YeHUs MH(OPMAINH U 1IeTICBOW ayAUTOPUH, BEIOUpas
ONTUMAJIBHYIO (HOPMY NPEICTABICHUS U BU3YAIU3AIIHH;

- OIICHUBATh JIOCTOBEPHOCTbH, IETUTUMHOCTb HHPOPMALINH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIBbHO-3THUECKUM HOPMaM;

- HCTIOJIB30BATh CPEACTBAa MHPOPMALIMOHHBIX U
KOMMYHHMKAITMOHHBIX TEXHOJIOTHIA B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3aIIMOHHBIX 3371a4d C COOII0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHus1, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€301MacCHOCTH;

- BJIQJIETh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HHPOpMAInH,
MH(POPMAIIMOHHOM 6€30MacHOCTH JIMYHOCTH

UCbMEHHBIE M YCTHBIE COOOLICHUS HA OCHOBE
Ouosiornyeckoi MH(GOpMaIMK U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUWHBIN anmapar OMOJIOTUU

OK 04. DddexruBHO
B3aMMO/IEHICTBOBATh u
paboTaTth B KOJUIEKTUBE M
KOMaH/1e

- TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEITHHOCTH U
CaMOOMPEIEICHUIO;

-OBJIa/ICHUE HABBIKAaMH y4eOHO-MCCIIE0BATEIHCKOM,
MIPOEKTHOM U COIMANILHOM JIeATENbHOCTH;

OByajieHne YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMHU
JeCTBUSAMM:

0) coBMecTHas AeATEJILHOCTD.

- IOHUMATh U UCIIOJIL30BaTh IPEUMYILIECTBA KOMAaHAHON 1
WHIUBUAYAIBHON paboThI;

- IPUHUMATH 1I€TTH COBMECTHOU JIEATEIBHOCTH,
OpPraHHU30BBIBATH U KOOPJIWHUPOBATH JCHCTBHUS I10 €€
JOCTUKEHHIO: COCTABJIATH IUIAaH ACUCTBUMN, pacpeIeNsiTh POIH C
Y9eTOM MHEHHI YYaCTHUKOB O0CYXKIAaTh PE3yJIbTaThl COBMECTHOU

npUOOpEeTEeHNE ONbITa IPUMEHEHNS OCHOBHBIX METOJI0B
HAY4YHOTO MO3HAHMsI, UCTIOJIb3YEMbIX B OMOJIOTHU:
HAOJIIO/ICHUS U ONTUCAHMSI )KUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUI; OpraHNU3allui U IPOBEIeHUs] OMOJIOTHUECKOTO
JKCIEPUMEHTA, BBIIBUKEHHUSI TUIIOTES, BBISIBIICHUS
3aBUCHUMOCTH MEKY UCCIIEyEMbIMU BEIMUNHAMY,
00BSICHEHUS TMOTYYEHHBIX PE3YJIbTaTOB U
(hopMyIMpPOBaHUS BBIBOJOB C UCIOIb30BAaHUEM HAYUHBIX
MIOHSATUI, TEOPUN U 3aKOHOB




paboTsI;

- KOOPJMHUPOBATH M BBIMOJIHATE PaOOTY B YCIOBUAX
peanbHOT0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE TOBEJICHUE B
Pa3IUYHBIX CUTYAIUSIX, POSBIISATH TBOPUYECTBO U BOOOpaKEHUE,
OBITh HHULIMATHBHBIM

OBJ1ajieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMHA
JeHCTBUAMM:

I') MPUHSITHE ce0sl U APYTUX JIIOJIe:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIIOACH npu
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

- MPpU3HABATh CBOE MIPABO M MPABO JAPYTHUX JIOJIEH HA OMIUOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro
YeJIOBEKa

OK 07. ConencTBOBaThH
COXPAHEHHUIO
OKpY>KaroIen cpessl,
pecypcocOepekeHHUIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO AecTBOBATH
B UPE3BBIYANHBIX
CUTYaIUsIX

B 00s1acTH 3K010IrM4€CKOr0 BOCIIMTAHUSA:

- ¢(hOPMUPOBAHHOCTH HKOJIOTHIECKON KYJIbTYphI, TOHUMaHHE
BIIMSIHUS COLMAIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COIIMAILHOM CpeJibl, 0CO3HAHHE II100abHOTO
XapakTepa 3KOJIOrMYeCKUX MpolieM;

- INTAHUPOBAHNE U OCYLIECTBJIECHUE JACVCTBUI B OKPYKAIOIIEH
Cpelie Ha OCHOBE 3HAHUs LIeJIed YCTOMYUBOIO Pa3BUTHUSA
YEJI0BEYECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Karolleu cpere;

- YMEHHUE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMUECKHE
ITOCJIEICTBHS IIPENTPUHUMAEMBIX I€UCTBUH, PEJOTBPAILATh UX;

- pacCLIMPEHUE OIBITA ACATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HAaBBIKAaMH Y4eOHO-HCCIIeI0BaTEIbCKOH,
ITPOEKTHOM M COLMAIBLHOMN JESTENIbHOCTH

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH IMOJTy4EHHBIE
3HAHUS 1)1 OOBSICHEHUSI OMOJIOTMUECKHUX MPOIIECCOB U
SIBJICHUH, 111 IPUHATHUS IPAKTUYECKUX PEIICHHUHA B
ITOBCEJIHEBHOM JKU3HU C ICILI0 00SCIICUCHUS
0€30MaCHOCTH CBOETO 3/I0POBBS U 3A0POBbs OKPYKAIOITUX
JoJ1e, coOI0IeHUsI 3J0POBOTO 00pa3a KU3HHU, HOPM
TPaMOTHOTO TTOBE/ICHUS B OKPYXKAIOIICH MPUPOTHON
cpele; MOHUMaHUe HEOOXOIMMOCTH UCTIOJIb30BAHUS
JOCTHKCHHH COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTUI
JUTSL pallMOHATIEHOTO TTPUPOAOTIOIB30BAHMS




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JANCHUITJINHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup yueOHoi paGoThI Oovem 6
uacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 78
B T.Y.

OcHoBHoOe coaep:xaHue 78
BT. U..

TEOPETUUIECKOE 00yUCHHE 37
MPaKTUYECKUE 3aHATUS 29
IIpogeccnoHAILHO OPUEHTHPOBAHHOE COIepPKaHHE 12
BT. 4..

TEOPETUUECKOE 00yUeHUE 2
MIPAKTUYECKUE 3aHATHUS 10

IIpomexyrounas arrecranus (1uddepeHIUPOBAHHBIN 3a4eT)




2.2. TeMmaTu4eCKHUii IVIAH U COJIEPKAHNE JUCIHUILTHHBI

Obne dopmupye
HaumenoBanue Conep:xanue yueOHOro MaTepuasia (0CHOBHOE U NPOo(eccHOHAIBLHO-OPHEHTHPOBAHHOE), J1A00paTOPHbIE H ¢ Mble
pa3/iesioB U TeM NPaKTHYeCKHUe 3aHATHUS, NPUKJIATHOH MOAYJIb (IIPH HAJTMYHH) qacop | KOMIETEHI
UM
1 2 4
1 cemecTp
Paznea 1. Kilerka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 5KHBOTO 18
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 2
Buosiorns kax TeopeTnueckoe o0yueHue: OK 02
Hayka. O6mas Bbuonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: OMoXuMusi, 0nousnka, OMoOHHUKa, TeHOoreorpadus u
XapaKTEPUCTHKA | np. Ponb U MECTO OMOJIOTHH B JOPMUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUpa. 3HAU€HUE OUOIOTHUECKUX
KHAIHA 3Hanuil. ctopust 6nonoruu. 3HaueHne MUTOIOTUH 7Sl pa3BUTHs OMOJIOTHH U TIO3HAHUS TPUPOBL. MeTo bl
LUTOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodope3, METOl MEYEHBIX aTOMOB, JU(QepeHInaIbHoe
HEHTPUPYTUPOBAHUE, KYJIBTYypa KIETOK
Paznoo0Opazue Ouocucrem. Opranusanus OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3alUH OMOCUCTEM: OK 02
MOJIEKYJIIPHO-TEHETUYECKU I, OPraHONUIHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOITYJISIIUOHHO-BUA0BON, IKOCUCTEMHBII
(OmoreoneHoTHueckuit), buocdepusiit. Hayku, nzyuatomue 6nonorunyeckue 00beKThl Ha Pa3HbIX YPOBHAX
opranu3zauu xu3Hu. O0mas xapakTepruCTHKa KU3HHU, CBOMCTBA )KUBBIX crcTeM. [Iporecchl, mpoucxoasmme B
Obuocucremax
Tema 1.2. OcCHOBHOE co/Iep:KaHue 4
buojoruyeckn Teopernueckoe o0yueHue: 2
BaKHBIC Xumnueckuil coctaB kieTku. Heopranumueckue BeniecTa KI€TKH, UX OMOJIOTHYECKast POJib.
XHMHYCCKHE Opranuueckue BelecTBa KiaeTku. buonornueckue nonumepsl. benku. CTpykrypa U GyHKIIMHN O€IKOBON OK 01
COCAHHEHUA MoJeKysbl. DepMEeHTHI, IPUHIIMIT UX ASUCTBUS. YTIeBobl. bruonornueckue GyHKIMM yrieBo0B. OK 02
JIunnasr. OO0 mnan crpoeHusd. 'mapodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccudukanys aunuos. OK 04
buonornueckue pynkunu munuaoB. ATD. Ctpoerne mosnekyiasl AT®. buonornyeckue pynkunn ATD
IpakTHYecKne 3aHsITHS: 2

Ponb Genkos, yrieBo10B U JKUPOB B OpraHU3MeE YeJIOBEKa.
ButamMuHbl 1 GMOTOTHYECKH aKTUBHBIC JOOABKH, UX 3HAUCHUE B )KU3HHU OpraHU3Ma 4eJI0OBeKa.
['umo- 1 aBUTaMHHO3BI WX TIOCTIEACTBHUS
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[IpencraBienue yCTHBIX COOOIICHUI ¢ IPe3eHTaleN, TOATOTOBIEHHBIX 10 EPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEIOAaBaTEeIeM

Tema 1.3. OCHOBHOE coJIep:KaHue 4
CTpykKTypHO- Teopernueckoe o0yueHue: 2
bynxuuonanbHas Knerounas teopus (T. IlIBann, M. Ineiinen, P. Bupxos). OCHOBHBIE 110I0KEHHSI COBPEMEHHOMN KJIETOYHOMN
opranusanmus TeopHuH. THUIIBI KJIETOK: SyKapruoTHUYeCcKas U npokapuotudeckas. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
KJIETOK 9YKApHOT (PaCTUTEIBHOH, )KUBOTHOM, TprOHOI). CTpoeHHe MPOKAPHOTHUECKON KIeTKH. OCOOEHHOCTH CTPOSHUS
reTepoTpopHON 1 aBTOTPO(HON IPOKAPUOTUUYECKHUX KiIeTOK. CTpoeHue I1a3MaTniyeckoil MemOpansl. TpaHcropT
BEIIIECTB Yepe3 IIa3MaTHIECKYI0 MEMOpaHy: MACCUBHBIN U aKTUBHBIN. DHIOLUTO3: MMHOLUUTO3, ()arouTo3. OK 01
Ok3ouuTo3. O60s10uKa WK KiIeTouHas creHKa. CTpyKTypa M QYHKIMH KJIETOYHOM CTEHKH pacTeHUi, rpuboB OK 02
IIpakTHYecKHe 3aHATHSA: 2 OK 04
[Mutonnasma. Llurozomns. Lutockener. OnHoMeMOpaHHbIE OPraHOUABI KJIETKU: 3H/I0IIa3MaTH4eCKas CeTh
(OIIC), anmmapar I'onbpKu, TH30COMBI, IIEPOKCHCOMBI, BAaKYOJIH PACTUTENBHBIX KiIeTOK. CTpoeHHne U PyHKIHH
0JTHOMEMOpaHHbIX OpraHou 0B kieTku. Kierounsiit cok. Typrop.
[TonyaBTOHOMHBIE OPraHOUIbI KIETKNA: MUTOXOHIPUH, TUIACTH/IBL: XJIOPOILIACTBI, XPOMOIUIACTHI, JIEUKOIUIACTHI,
UX CTpoeHue U QyHKIMU. SaepHbli annapar KIeTKU, CTPOeHUE U GYHKLUY.
HememOpaHHble OpraHou/Ibl KJIETKA: PUOOCOMBI, MUKPOTPYOOUKH, KJIIETOUHBIN LIeHTp. OpraHouibl IBUKEHUS:
pPECHUYKH U KTyTUKU. CTpoeHue U QyHKIIMY HEMEMOpPaHHBIX OPraHOUA0B KIETKH.
Tema 1.4. OcHOBHOE coJiep:KaHue 4
CrtpykTypHO- Teopernueckoe o0yueHue: 2
(GYyHKIHOHAILHBI CrpoeHne XxpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
e (pakTopnI rarmouHbIi 1 aunaouaHbii Habop. Hyknennossle kucnotsl. JIHK u PHK. Ctpoenne HyKI1€HHOBBIX KHCIIOT. OK 01
HacjaeacrBeHHocT | Hykneoruasl. Kommiementapusie azotucteie ocHoBanus. [Ipasuno Yapragda. Ctpykrypa JIHK — nBoitnas
OK 02
" cnupanb. Mectonaxoxenue u ounonornueckue Gynkiun JJHK. JIHK-skcneptusza. Bugst PHK. ®dynkuun PHK B
KJIETKE
IIpakTHYecKHe 3aHATHSA: 2
PemreHue 3a1a4 Ha ONpeaeeHUE MOCIEN0BATEIIBHOCTH HYKICOTHIOB
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OK 02
OO0MeH BelecTB TeopeTnueckoe o0yueHue: 2
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npeBpaileHne
IHEPIruM B KJeTKe

AccUMUIISINIS ¥ TUCCUMIIALINS — JIB€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa BEmecTB: aBTOTPOGHBIN 1
reTepoTpodHBIN, a3pOOHBIN U aHA3POOHBIN. DHEPreTHYECKOe o0ecreueHne KIeTKu: npeppamienne ATD B
00MeHHBIX nponeccax. PepMEHTaTUBHBIN XapaKTep peakuil KJIETOYHOro MeTabonnu3ma.

[lepBuuHbIil cUHTE3 OpraHMYecKHX BerlecTB B kietke. [Inactuueckuit oomen. @oTocunTe3. XeMOCHHTES.
AHa3’poOHBII HEpreTHueckrii 00OMeH. AHa’poOHBIE OpraHu3Mbl. bposkeHue, aBTOTPOGHBIN U reTepoTPOPHBIN THIT
nuTaHus. AHa pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJIOTUHU. DTalbl JHEPreTUYECKOT0 OOMEHa.
I'mukonu3. buonornyeckoe OKUCIEHHUE, HIIH KJIETOYHOE JIbIXaHUE

Tema 1.6.
Ku3HeHHbIH
UK KJIeTKH.
Murto3. Meiio3

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

Krnerounslii iuki, ero nepuoasl u peryisaius. [lepuonst uarepdasbl ux ocodeHnoctu. Auddepenunanus KIeTku
U apecT KJIETOYHOro 1ukia. Jlenenue kietku — Muto3. CTaauu MUTO3a U IpOoUCXosine npoueccsl. Kaprokunes u
HUTOKHUHE3. buonornueckoe 3HaueHne Mmuto3a. Meio3 — peaykuuoHHoe jeneHue kiuetku. Ctaaun meiiosza. Meiios
— OCHOBa I10JI0OBOT0 pasMHOKeHUs. [loBenenune xpomocoM B Menio3e. Kpoccunrosep. bruosorndeckuii CMbICI
Meio3a. D¢ dekTsl Meiio3a. Meilo3 B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

OK 02
OK 04

Pa3pnen 2. CtpoeHue 1 GyHKIMH OPraHu3mMa

22

Tema 2.1.
Crtpoenne
opranuszma

Conepxanue

IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS

OpnHoxneTouHble opranu3Mbl. KonoHnaneHble Opranu3Mbl. MHOTOKJIETOUHBIE OPraHU3Mbl. B3anmocBs3b yactei
MHOTOKJIETOYHOTO opranu3Ma. @yHkius. Opransl U CUCTEMBI OPTaHOB. ATmapaThl opranoB. ['omeocras oprannsma
Y €ro MOJJICPYKAHUE B IIPOLIECCE KUHEAEATEIHbHOCTH.

OyHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHud. TkaHM )KUBOTHBIX U YesoBeka. OpraHbl pacTeHUH.
OpraHel ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAUEHUE OIIOPbI, IBUKEHUS, INTAHUS, IBIXaHNUS,
TpPaHCIIOPTA BEUIECTB, BbIACIEHUS, 3alIUThI. 3HAU€HHE NPOSBICHUS Pa3IpakKUMOCTH U PETYISLUN

Teopus kinoHaNIBHO-ceNeKTUBHOrO MMyHHTeTA [1. Dpnuxa, 1.U. MeunukoBa. MHpekunonHble 3a001eBaHus U
snuaeMus. BaxHeiye snuieMur B UCTOPUM yesnoBedecTBa. BakiuHanus kak npoduiaakTuka HHPEKIIMOHHBIX
3a00seBaHUN.

[IpencraBneHne yCTHBIX COOOIIEHH C MPE3CHTAIMEH, ITOATOTOBJIECHHBIX O MEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENOAaBaTEIeM

OK 02
OK 04
[K...

Tema 2.2.
Dopmbl

Conep:kanue

IpodeccnoHATLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yUeHUsl

OK 02
IK...
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Pa3MHOKeHU s ®opmbl pa3MHOXKEHHUsT OpraHu3MoB. becronoe U nmonoBoe pa3MHOKeHUE. Bupl 6€cronaoro pa3MHOKEHUS:
OPraHu3MoB IIPOCTOE JieJIeHNe Ha/IBOE, IOYKOBaHKE, pa3MHOKEHUE CIIOPaMH, BETETATUBHOE pa3MHOXKEHHE, (hparMeHTanus,
KJIoHupoBaHue. [1o0Boe pazMHOXKEHNE.
Tema 2.3. OcHoBHoOe coJep/kaHue 2
OHnrorenes Teopernyeckoe o0yueHue: 2
*KMBOTHBIX H I'amerorenes y xuBoTHBIX. CiepmaroreHes u oorenes. CTpoeHHe MMOJIOBBIX KIeTOK. OII0J0TBOPEHNE U
YyeJIOBEKa SMOpHOHANILHOE pa3BUTHE KUBOTHBIX. [lapTeHorene3. OmOpuorenes (Ha nmpumepe JaHueTHuka). Ctaguu OK 02
AMOpHOreHe3a OK 04
Poct u paszBurtue xxuBotHbIX. [locTamOpronansueiii nepuos. [Ipsimoe u Henpsimoe passutue. Pa3surue ¢
MeTamMopo30M y 0€CII03BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaANK MOCTIMOPHOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4esioBeKa. [lepuonpl oHTOreHe3a yenoneka. buosgornyeckoe crapenre u cMepTh. ['epoHTosorus
OHTOreHe3 pacTeHuil.
Tema 2.4. OcHOBHOe co/iep:KaHue 4
OcHoBHBIE Teopernueckoe o0yueHune: 2 OK 02
MOHATHS ['eHeTnKa Kak Hayka O HAacJIE€ACTBEHHOCTH U U3MEHYMBOCTU OpraHu3MoB. OCHOBHbIE F€HETUYECKUE TIOHATHS U
TeHeTHKH. cuMBOJBbL ['eH. 'enotun. @enortun. AsienbHble reHbl. AlIbTepHATUBHBIC TPU3HAKU. JOMUHAHTHBIN U
3aKO0HOMEPHOCTH | perecCHBHBIN mpu3Haku. ['oMo3uroTa u rereposurora. Yucras munaus. ['ubpuasl. OCHOBHBIE METO/IbI TCHETHKH:
HaCJIeJ0BAHUS TUOPUAO0JIOTHYECKHM, TUTOJIOTHYECKHIE, MOJICKYJISIPHO-TEeHETUUECKHE.
3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonbl I'. Mennensa: Monorubpuanoe ckpeuuBanue. [IpaBuio
JTOMHHHUPOBaHMS. 3aKOH €TMHO00pa3Hsl IepBOro MOKOJICHUS. 3aKOH paclleIUieHus Mpu3HakoB. Lluronoruueckue OK 02
OCHOBBI MOHOTHOPHUHOTO CKpeIIUBaHus. [ UmoTe3a 4ucToTh raMeT. AHATU3UPYIOIIEe CKPEIIUBaHUE. OK 04
JuruGpunHoe ckpeniuBaHue. 3aKOH He3aBHCUMOT'0 HaclleJJoOBaHUs MpU3HaKoB. [lonmuruOpunnoe Haciae10BaHUE U [K...
€ro 3aKOHOMEPHOCTH
IIpakTHYecKHe 3aHATHSA: 2
Pemenue 3agau Ha onpeereHUe BEPOSITHOCTA BOSHUKHOBEHUSI HACIIEICTBEHHBIX MPU3HAKOB MPU MOHO-, JTU-,
NOJUTHOPUIHOM ¥ aHAJTH3UPYIONIEM CKPEIMBAHUU, COCTABICHNE TeHOTUITMYECKUX CXEeM CKPEIINBAHUS
Tema 2.5. OcHOBHOE coJep:KaHue 4 OK 01
B3aumopeiicTBue Teopernueckoe o0yueHnue: 2 OK 02
T€HOB. I'enoTuIl Kak 1eI0CTHAS cucTeMa. MHOKECTBEHHOE JIecTBHE IeHOB. [IneiioTponus. MHOXeCTBEHHBIN
CuemnieHHoe ayuienu3M. BzaumopernicTBue amienbHbIX reHoB. KogomMuHnupoBanue. BzauMoaelicTBue HeallJIeIbHbIX TEHOB.
HacJieJ0BaHHue Kommiementaprocts. Onuctas. [lonumepus.
NMPU3HAKOB 3akonsl T. Moprana. CreryieHHOe HacJieIoBaHWE TEHOB, HAPYIIICHUE CIICTUICHHUS. XPOMOCOMHAs TEOpHUS

HacJeICTBEHHOCTH. I eHeTHu4eCcKoe KapTUPOBAHUC XPOMOCOM. Hcnons3oBaHue KPOCCHHTOBEpA AJId COCTABJIICHUA
TCHCTUYCCKHX KapT XpOMOCOM
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IpodeccHoHATBLHO-OPMEHTHPOBAHHOE COEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3a71a4 Ha OIpeCACIICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPH Pa3JIMYHBIX
THUITIaX B3aI/IMOII€I>'ICTBI/ISI T'CHOB, COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIHMBAHUA

Tema 2.6. OcCHOBHOE cojIep:KaHue 4
I'enernka moJia. TeopeTnueckoe odyueHue: 2
I'enernka XPpOMOCOMHBII MEXaHU3M OIPEENICHUS 110J1a. AYyTOCOMBI U TI0JIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi 1
yeJsioBeKa reTreporaMmeTHbIN Mol ['eHeTHueckas CTpyKTypa MoJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CIETICHHBIX C
IOJIOM.
Kapuotumn yenoBeka. MeToabl U3yueHUsl TEHETUKH YEJIOBEKa: FeHEaIOTHYECKUi, OJTM3HEIOBBIN,
[UTOTEHETUYECKUN, OMOXMMUYECKUH, MOMYISAUOHHO-CTaTUCTUYeCKUi. HacnencTBeHHble 3a001eBaHMs YeIoBeKa. OK 01
I'enHbIe U XpOMOCOMHBIE 00JI€3HU YeoBeka. bone3Hu ¢ HacneACTBEHHOM NpeapacnoioKeHHOCTbIO. 3HAaUEHNE OK 02
MEAMIIMHCKON T€HETUKH B MPEJIOTBPAILICHUU U JICYCHUH TeHETUYECKUX 3a00JIeBaHMIi YelloBeKa
IIpakTHYecKkHe 3aHATHA: 2
Pemenue 3a1au Ha onpeenenre BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB, CLEIUIEHHBIX C
MI0JIOM, COCTABIIEHUE T€HOTUITUYECKUX CXEM CKPEIUBAHUSI.
Pemenue 3a1ay Ha onpeeneHrne BEpOATHOCTY BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB, UCIIOJIb3Ys
METO/Ibl TEHETUKH Y€JI0BEKa, COCTABIIEHNE TeHOTUITMYECKUX CXeM CKpeluBanus. [IpeacraBienne ycTHBIX
COOOILIEHUH C Mpe3eHTalUel 0 HAC/IECTBEHHbIX 3a00JIEBAHUSAX YEJIOBEKA
Tema 2.7. OcCHOBHOe co/Iep:KaHue 4
3aKoHOMEPHOCTH Teopernueckoe o0yueHnue: 2
W3MEHYHUBOCTH B3anmoneiicTBue renotumna u cpesl npu GopMUpPOBaHUU GeHoTHrna. MI3MeHYMBOCTb TPU3HAKOB.
KauecTBeHHbBIE 1 KOTMYECTBEHHbIE MPU3HAKKU. BU/IbI N3MEHUNBOCTH: HACJIE€ICTBEHHAs U HEHACIIEACTBEHHAs.
3aKOH rOMOJIOTHYECKHX pAZOB B HacielcTBeHHOH u3menunBocT (H.M. BaBuios).
Monuduxaronsas, win GeHOTUIINYECKask K3MEHYMBOCTh. PoJb cpesibl B MOAN(PUKAITMOHHON U3MEHUHUBOCTH. OK 01
Hopwma peakuuu npusHaka. BapuaiinoHHbIH psil ¥ BapuallMoOHHAas KpuBas. XapakTepUCTHKa MOIU(UKATMOHHON OK 02
M3MEHYUBOCTH OK 04
HacnencrBenHas, win reHoTUIMYECKast K3MEHUYUBOCTh. KoMOMHAaTHBHAS N3MEHUYNBOCTb.
MyrtanroHHas ©'3MEHYMBOCTh. Buibl MyTanuii: TeHHbIE, XpOMOCOMHbBIE, TeHOMHbIE. [[pUYrHBI BO3HUKHOBEHUS
MYyTalHi
TpaKkTHYeCKHE 3aHATHS: 2
Pemenue 3a1au Ha onpeeieHne TUIIA MyTallMK 1P IIepeaayde HacaeACTBEHHbBIX IPU3HAKOB, COCTABICHHE
TeHOTUITMYECKUX CXEM CKpEIIMBaHU
Pa3nen 3. Teopusi 3BoJ1IonMHM 10
Tema 3.1. \ OcHOBHOe coJep:KaHue 2 OK 02
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Hcropus
BOJIIOIIHOHHOI0
YUYEHHUs.
Muxkpo3Bosouus

Teopernueckoe o0yueHue:

[1epBble 3BoOIIMOHHBIE KOHLIETIIMU. ['panyanucTuueckas 3BostorinonHas konuenuus XK.b. Jlamapka.
JBmwxymme cuibl sBosonnu. Kpeanponusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3Hauenue amis
dbopMUPOBaHUS UEH SBOIIOIUH

[TpeanockuIKu BO3HUKHOBEHUS JapBUHI3MA. DBOIONNS BUAOB B pupoae. boprba 3a cymecTBoBaHue.
EctectBennsblil oT60p. JuBeprenius npu3HakoB U BUg000pa3oBanue. OCHOBHBIE MOJI0XKEHUS CHHTETUYECKON
teopu 3Boitorun (CTI). Ponb 3BONMIOIMOHHON TeopuH B ((OPMUPOBAHUH HAYYHOH KapTHHBI MHpA.

MuKpo3BOIIOLUS 1 MAKPOIBOIIOLHKS KaK 3Tallbl 3BOJIOLMOHHOIO Ipolecca. ['eHeTnueckne 0CHOBBI 3BOIIOLIHH.
Mytanuu 1 KOMOMHAIIMY KaK 3JIeMEHTAPHBINA YBOIONUOHHBIA MaTepuat. [lomymsiust Kak JieMeHTapHast eIuHUIA
3BOJIOLIMH.

JBwmxyme cuibl ((hakTOphl) 3BONIONHUKA. MyTallMOHHBIA POIIECC 1 KOMOMHATUBHASI N3MEHYHUBOCTD.
Murparnus. M3omnsus nonynsuuii: reorpaduyeckas (IpocTpaHCTBEHHAs ), Ononorndeckas (penpoayKTUBHASA).

EctecTBeHHBII 0TOOP — HampaBIsOMUi (akTop IBOIONNU. boph0a 3a cylecTBOBaHNE KaK MEXaHU3M
JENCTBHUS €CTECTBEHHOT0 0TOOpa B nmonysiusax. Bun u ero kpurepun (nmpusnaku). BugoodpazoBanue kak
pe3yabpTaT MUKPOIBOJIOLUHU

OK 04

Tema 3.2.
Maxkpo3Bosouust
Bo3HunkHoBeHHe U
pa3BUTHE )KU3HU
Ha 3emJie

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

N

Maxkpossomonus. @opMel 1 OCHOBHbIE HanpaieHus: Makpossomonuu (A.H. Ceseprios). [lytu noctmxenus
OMOIOrMYECKOT0 Mporpecca: apoMopdo3, HANOAAANTALN, 00IIast JereHepanus. MeTobpl H3y4eHHs
MaKpO’BOIIOIMH. 3aKOH 3apojibliieBoro cxoctsa (3akoH K. bapa). buorenernuecknii 3akon (3. ['exkensb, .
Mirosiep). O61ne 3aKOHOMEPHOCTH (IIPaBHJIa) 3BOIIOLUU

['nnoTte3bl ¥ TeOpUK BO3HUKHOBEHUS JKU3HU Ha 3eMile: KpeallnoOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAaHHOE)
3apOXKJeHNE, CTAMOHAPHOE COCTOSHUE, TTaHCTIepMus, Oronod3. Hauano opranmueckoii somronuu. [losBienue
HEPBBIX KIETOK. DBOIOMS MeTa00Iu3Ma. DBOIIOIMS EPBBIX KIETOK. [[pOKapHOTHI U 3YKapHOTBHI.
HpOI/ICXO)KI[GHI/Ie MHOT'OKJICTOYHBIX OPraHUu3MOB. Bo3ankaoBeHNE 0CHOBHBIX HapCTB 3YKAapUOT.

OCHOBHBI€ 4epThI 3BOJIIOLIMU PACTUTENBHOTO MUpa. OCHOBHBIE YEPThI IBOJIIOLIMH )KUBOTHOTO MUPA

OK 02

HpaKaneCKue 3aHATHUA:

OCHOBHBIC dTaIlbl BOSHUKHOBCHHUS U Pa3BUTHA )KUBOTHOT'O U paCTUTCIILHOI'O MHpa (HpeI[CTaBHeHI/IG YCTHOTI'O
COO6H_ICHI/ISI H JICHTBI BDEMCHH 110 IICPCUHIO UCTOYHUKOB, pPCKOMCHIOBAHHBIX npenonaBaTeneM)

OK 02
OK 04

Tema 3.3.
IIpoucxoxaenue
YeJI0OBeKa —
aHTpoONOreHe3

OcHoBHOE coJep:KaHue

o

Teopernueckoe o0yueHune:

N

AHTponosiorusi — HayKa o denoBeke. CuCTeMaTHIECKOE MOJI0KeHHE ueoBeka. CXOCTBO YeIoBeKa ¢
JKUBOTHBIMU. OTIMYHKA Y€IOBEKa OT )KUBOTHBIX. [IpsMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB.
PaBBI/ITI/Ie TOJIOBHOI'O MO3ra u BTOpOfI CI/II‘HﬁJ’ILHOf/i CUCTCMBI. COOTHOIHCHI/IC 6I/IOJ'I01"I/ILIGCKI/IX 1 COIIMAJIBHBIX

OK 02
OK 04
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(akTOpPOB B aHTPOIIOTEHE3E

OcCHOBHBIE CTaJJM aHTpONoOreHe3a. J[puonurekn — Npeaku 4enoBeKa U 4elIoBeKOOOpa3HbIX 00€3bsH.
[TpoToanTpon — npeAlecTBEHHUK YeloBeKa. ApXaHTpoll — ApeBHeNMi yenoBek. [laneoantpon — npeBHuit
yestoBeK. HeoaHTpor — 4enoBek COBPEMEHHOIO TUIA. DBOJIOLUS COBPEMEHHOTI'O YEJIOBEKA.

UYenoseueckue pacsl. OCHOBHBIE OOJIBIIINE pachl: EBPONEOUAHAS (€Bpa3uiicKas), HErpo-aBCTPaION IHAs
(3KBaTOpHANIbHAS ), MOHTOJIOU/IHAs (a3MaTCKO-aMepUKaHcKasi). Bpemst 1 MecTo BOSHUKHOBEHHUS YEJIOBEYECKUX pac.
EnuHCTBO UenmoBeueckux pac

IIpakTHYeckHe 3aHATHA: 2
Bpems u mytu paccenenust yenoBeka 1o miasere. [Ipucnoco0aeHHOCT Ye0BeKa K Pa3HbIM YCIOBHUSAM CPEbI.
Bnusinue reorpaguueckoit cpepl Ha MOPGOJIOTHIO U (PU3HOIOTHIO YeTIOBEeKa
3amyTa JIGHT BpEMEHH U MEHTAJIBHBIX KapT B JOpPMaTe YCTHOTO COOOIICHUS, MOATOTOBICHHBIX IO IEPEYHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX NPENOJaBATEIEM
Pa3nea 4. Ixosnorus 16
Tema 4.1. OcCHOBHOe co/Iep:KaHue 2
JIKOJIOTHYECKHE Teopernueckoe o0yueHue: 2
(axTopsl 1 cpeabl Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/1yIlIHAsA, IOUYBEHHAs, BHYTpHUOpPraHu3MeHHas. OU3NKo- OK 01
KM3HU XUMHUYECKHE 0COOCHHOCTH cpeJl OOUTaHus OpraHnu3MoB. [Ipucrnocobienus opraHu3MoB K KU3HH B Pa3HBIX Cpeax. OK 07
[Tonsitre skonormueckoro gakropa. Kinaccudukarms sxonorndeckux dakropos. [Ipapmio muanmyma 0. JInbuxa.
3axoH TonepantHocTH B. llendopna
Tema 4.2. OcHOBHOe co/iep:KaHue 4
Homyasinus, Teopernueckoe o0yueHune: 2
coo0uecTBa, DKoJorn4ecKasi XapakTepUCTUKA BUJA U MOMYJISAUN. DKOJIOTHYECKasi HUILIA BUA. DKOJIOTHYECKUE
IKOCHCTEMBbI xapakrepucTuku nomynsaunu. CooOmiectBa 1 s3kocucTeMbl. buonienos u ero crpykrypa (B.H. Cykaues). Cs3u
MEXJly OpraHu3MaMu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCUCTEMBI: POJIYLIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BelecTB u MOTOK 3HEPTHH B sKocucTeme. Tpodudeckue ypoBHU. OK 01
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ArposKocUCcTeMbl. OTINYHS arpO’IKOCUCTEM OT OMOT€OLIEHO30B. OK 02
Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHCTEM OK 07
IIpakTHYecKue 3aHATHSA: 2
Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI. buomacca 1 mpoayKIus. DKoJ0ruyecKue
MUpaMU/JIbl yucell, buoMacchl U 3Hepruu. [IpaBuiio nupaMuabl SHEPTUH.
Pemenune npakTuko-OpuEHTUPOBAHHBIX PACUETHBIX 33JaHUI 110 IEPEHOCY BEIIECTBA U DHEPTHH B SKOCUCTEMAX
C cocTaBJIeHHe TPOo(UUECKUX LIenel U nmupaMu OMOMAacChl U SHEPTUU
Tema 4.3. OcCHOBHOe co/iep:KaHue 2 OK 01
Bunocdepa - Teopernueckoe o0yueHune: 2 OK 02
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rj100aabHas Buocdepa — sxuBas ob6onouka 3emnu. Pa3Butue npeacrasienuit o buocdepe B Tpyaax B.M. Bepnanckoro. OK 07
IKOJIOTHYeCcKast O6unactu 6uocdeps! u e€ cocran. JXKuBoe BeecTBo Ouocdepsl U ero GyHKIUU
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus Onocheprr. OcobeHHOCTH OHOChephl Kak rI00abHON YKOCHCTEMBI.
JuHamuveckoe paBHOBecue B Onocdepe. PurMuvHoCTh siBieHnii B Onocdepe. KpyroBopotsl BemecTs u
OMOTre0XMMHYECKUE IUKIIBL. | 106aIbHbIE SKOJIOTHYEeCKHEe MPO0IeMbl COBPEMEHHOCTH U ITYTH UX PEIICHUs
Tema 4.4. OCHOBHOe co/Iep:KaHue 4
Biausinue TeopeTnueckoe odyueHue: 2
AHTPONMOTCHHBIX AHTpOTOreHHbIE BO3ICHCTBHS HA Onocdepy. 3arps3HeHns Kak BHJI aHTPOIIOTCHHOTO BO3ICHCTBUS OK 01
¢axTopos Ha (xumuueckoe, usuueckoe, buono2uueckoe, Omxoovl NPOU3EOOCMEA U nompebieHus). AHTPOIIOT€HHbIE OK 02
onocgepy BO3JIeiicTBUS Ha atMocdepy. BozneiicTBus Ha runpochepy (3aepsazHenus u ux uCmoyHuKY, UCMoujeHus: 600). OK 04
BosneiictBus Ha mutocdepy (0ecpadayus nougwl, 6o30elicmsue Ha 20pHble nopood, Hedpa). AHTPOTIOTCHHbBIE OK 07
BO3/ICHCTBHUS Ha OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvHvle COOOUWeCmed, HCUBOMHBLI MUP) K
IIpodeccronalbHO-0PHEHTHPOBAHHOE COAEPKAHUE NPAKTHYECKOr0 3aHATHA: 2
Pemnenne nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUH 110 COXPAHEHUIO TPUPOIHBIX PECYPCOB CBOETO
peruoHa npoxuBaHusl. [IpakTHKO-OpHEHTHPOBAHHOE 33aJJaHKE pacyeTa BOJONOTPEOICHUS HACEJICHHOTO MTyHKTa
Tema 4.5. OCHOBHOe co/iep:KaHue 4
Bausinue Teopernueckoe o0yueHue: 2
COLMAJILHO- 3110pOBbE U €ro cocTaBisomue. PaKTOPbI, MOJIOKUTEIHFHO U OTPUIIATEIHHO BIUSIONINE HA OPTaHU3M YEJIOBEKA.
IKOJIOTHIECKHX Bpenubie npuBbIUKY: TIOCIIEACTBHS U ipoduiiakTrka. [IpodiemMa TeXHOreHHBIX BO3CHCTBUIT Ha 37J0POBbE
(daxTopoB Ha YelioBeKa (3JIEKTPOMArHUTHBIC TIOJIs, OBITOBAST XUMUISI, H30BITOYHBIC IITYMBI, PaIAAIUs U T.I1.). ATanTarus
310pOBbe OpraHu3Ma YeioBeKa K (pakTopaM OKpy>KaroIen cpepl. 3aluTHbIe MEXaHU3Mbl OpraHU3Ma YeloBeKa. 3710pOBbe U
YyeJ0BeKa paboToCIOCOOHOCTD.
[TpuntMIBE opMUpPOBaHUs 30pOBEEcOEperaromiero nopeaeHus. Ou3ndeckas akTUBHOCTD U 3710pOBbe. [ pymimbl
310poBbsi. OCHOBBI 3aKaMBaHMs. BHOXUMHIUECKHE acTIEKThI pallMOHAIBHOTO nuTaHus. [IpaBuina 6e30macHoro
MCIOJIb30BaHMsl OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
IIpakTHYecKHe 3aHATHSA: 2
OrnpeziesieHre CyTOYHOTO palioHa MUTaHus 1 OK 02
Coznlanue MHIMBUyalbHOM MaMSATKU MO OPraHu3allii palliOHAIBHON GU3NYECKO aKTUBHOCTH OK 04
ITpodeccHonaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHS 1 OK 07
B kauecTBe TPUTTEPOB CHUKAIOIIUX PAOOTOCTIOCOOHOCTD UCTIOIB30BAThH YCIOBHS OCYIIECTBICHUS IIK...
npoeCCHOHATLHOMN IeATENFHOCTH: IITyM, TeMIepaTypa, Gu3ndeckas Harpyska o T.JI.
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COlePKaHUe (COAepKAHME NPUKJIATHOTO MOTYJIA)
Pa3zgea S. buoJsiorusi B :xu3Hu 10
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Tema 5.1. Conepxanue 4 OK 01
buorexHoJsiornu B Teopernyeckoe o0yueHue: 2 OK 02
KH3HHM KaK10T0 BroTexHOIOrUs KaK HayKa ¥ IPOu3BOACTBO. OCHOBHbIE HAIIPABIICHHUS COBPEMEHHOM OHOTEXHOIOTUH. OK 04
Mertoabl OnorexHos1oruu. OObEKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U T€HETHUECKUX
sKcniepuMeHToB. [IpaBuia nmoucka u aHaau3a OMOIKOIOTUUECKON HH(OPMAIMH U3 PA3TUYHBIX HCTOYHHKOB
(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi MH(popmarun, cetb VIHTepHeT u npyrue)
IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOI0 3aHATHSA: 2
Keiicbl Ha aHanu3 HHPOPMAITH O HAYYHBIX TOCTIXKEHUSX B 00JIACTH TEHETUYECKUX TEXHOJIOTHIA, KICTOYHON
MH)XEHEpUH, MUIIEBbIX OMOTEXHOJIOIMH. 3aluTa Keiica: IpecTaBiIeHne pe3ysibTaTOB PELICHUs KeHCOB
(BBICTYILJIEHHE C TIPE3EHTAICH )
Tema 5.1 oOs3arenbHa 17151 U3Y4YEHUs CTYyIEHTaMM BceX Ipodeccuil/cnenuaibHOCTen
Tema 5.2.1. Conepxanue 2 OK 01
Buorexnosiornu u | [lpakTHyeckue 3aHATHS: OK 02
KUBOTHBIE Pa3BuTre GMOTEXHOJOTU C UCIIOJIB30BAHUEM KUBOTHBIX, IPUMEHEHUE MPOTYKTOB OMOTEXHOJIOTUHU B )KU3HU 2 OK 04
buoTexHOIOTHH M | yenoBeKa, MOUCK M aHAN3 MH(OPMALIUH U3 PAa3IMYHBIX HCTOYHUKOB (HayyHas ¥ yueOHO-Hay4HAas JTUTEPaTypa, IIK...
pacTeHust cpezacTBa MaccoBoW MHpOpMaLnH, ceTh IHTEepHET U Apyrue) OK 01
Keiicbl Ha ananu3 HHGOPMAIINH O Pa3BUTHH OMOTEXHOJIOTHI C MCIIOJIb30BaHKUEM KUBOTHBIX (TI0 TPYIIIaMm) OK 02
3amuTa Keica: [IpencraBienue pe3yabTaToB pelieHUs: KEHCOB (BBICTYIUIEHHE C IPE3EHTALUEN ) OK 04
Pa3Butue OMOTEXHOJIOTHI ¢ UCIIONIB30BaHUEM PACTEHUH, IPUMEHEHNE IPOYKTOB OMOTEXHOIOTUH B )KU3HU IIK...
4eJioBeKa, MOMCK U aHAIU3 MHPOPMAIK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
cpezAcTBa MaccoBoi MH(pOpMaLuu, ceTh IHTepHeT U Apyrue)
Keiicbl Ha aHanu3 MHPOPMAIMK O Pa3BUTHH OMOTEXHOJIOTUH C MCIIOIb30BAaHUEM PAacTeHUH (10 rpynnam)
3amura keiica: [IpencTaBieHne pe3yabTaToB pellieHHs KecoB (BBICTYNJICHHUE C NTPEe3eHTaLUel )
Tema 5.2.2. Conep:kanue 2 OK 01
buorexnosorun B | [IpakTnuyeckne 3aHATHS: OK 02
NPOMBIIITIEHHOCTH. Pa3Butue npoMpIlluIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHHUE B XKHU3HH YelIOBeKa, OUCK U aHAJIN3 2 OK 04
buorexHosoruu B | nHMOpMAIUK U3 PA3IMIHBIX HCTOYHUKOB (Hay4Has U yueOHO-HAYYHAs JTUTEPATypa, CPEICTBA MaCCOBOM IIK...

MeIMIHMHE H
dapmanuu

uHdopmanmu, ceth UHTEpHET U ApyTHe).

Pa3BuTne GuorexHosoruil B 001acTH MEIULIMHBI U (hapMalliy ¥ IPUMEHEHUE X B KU3HU YeJIOBEKa, OUCK U
aHaJIu3 MHPOPMAIIUH U3 PA3IMYHBIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4dHasl JUTEpaTypa, CPeICTBA MACCOBOM
nHpopmanuu, cetb HTEpHET U Apyrue)

Keticpl Ha aHann3 nHGOpPMALIUK O PA3BUTUN OMOTEXHOJIOTUH B MEUIIMHE U (hapMaluu (110 rpyIiam)

Keiicbl Ha aHanu3 HHGOPMAIMK O Pa3BUTHH MPOMBIIIJIEHHOW OMOTEXHOIOTHH (10 rpynmnam)

3amuTa Kerica: [IpeacraBieHne pe3yiabTaToB pelIEHUs] KEHCOB (BBICTYIUIEHHE C IPE3EHTALUEN )
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Tema 5.2.3. Conep:kanue 2 OK 01
CounanbHo- IlpakTHYeckne 3aHATHSA: OK 02
ITHYEeCKHEe DTUYeCKHUE aCTeKThl pa3BUTH OMOTEXHOJIOTUI U IPUMEHEHHE UX B JKU3HM YeJIOBEKa, TIOUCK U aHAIN3 2 OK 04
ACHEKThI nH(pOpMAINY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-HaydHas TUTepaTypa, CpeACcTBa MacCOBOU IIK...
OnoTexHoI0ruit uHbopmanuu, cetb IHTEpHET U Apyrue)
Keticpl Ha ananu3 nHpopManyu 00 ITHYECKUX ACHEKTaX Pa3BUTUS OMOTEXHOJIOTUH (10 TpyIIam)
3ammra kefica: [IpeacraBnenne pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C IPE3EHTAIEH )
OcHoBHoOe coJep/kaHue

Pa3gen 6. BuoskoJsiornyeckue uccjaeqoBaHus 2 OK 01
Tema 6.1. OcHOBHOe coJiep:KaHue OK 02
OcHoBHBIE IIpakTH4Yeckoe 3aHsATHE 1 OK 04
METOABI 00630p TeM yueOHO-HCCIEI0BATENbCKUX MPOEKTOB. BpIOOp yueOHO-HCCIe10BaTeNbCKOTO TPOEKTa U3 OK 07
OHOIKOJIOTHYECKH | mpe/UIoKeHHBIX. POPMUPOBaHUE KOMAH/IBI IIPOCKTA. AJITOPUTM BBIITOJTHEHHUS IPOCKTA.
X HCCJIeI0BAHMIA Kaxxgas rpynmna BeIOUpaeT OJMH U3 BAPUAHTOB yUeOHO-UCCIIEI0BATEIbCKUX IIPOEKTOB:
buoskogoruveckn | 1. OrnenHka kauecTBa aTMOC(HEPHOr0 BO3IyXa
# JKCIIEPUMEHT 2. OrieHKa KauecTBa OYB METOJIOM (PUTOTECTUPOBAHUS

3. OrueHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTaHOJICNITHIECKUM U (PU3UKO-XUMUYECKAM CBOHCTBAM

4. Bnusuue [TAB Ha pocT u pa3BUTHE CEMSH BBICUINX PACTEHUN

5. BinsHue coneBoro 3arps3HEHUs Ha POCT U Pa3BUTUE CEMSIH BBICIIMX PACTEHUN

Ilepguiii oman evinonHenuss npoexma:

O6ocHOBaHME aKTYalIbHOCTH BBIOpaHHOM TeMbl. BrisgBiieHne mpobieMsbl nccieroBanus, GopMyarupoBaHue

runotessl. Beioop MeTo10B nccnenoBanus. Beibop Touek oTOopa npod Ha TEPPUTOPUH UCCIIEJOBAHUS.

[TocranoBka 1enei u 3aga4 uccienoanus. OnpeaeneHue GopMbl PeICTaBICHHS PE3yJIbTaTOB UCCIIEI0BaHUS.

OnpeeneHne TarnoB U COCTABICHNE MIJIaHa UCCIIET0BAHUS OK 01

IIpakTnyeckue 3aHATHS 1 OK 02

3ammra npoekra. [IpencraBienue pe3yabTaToOB BHIIOIHEHUS yIeOHO-UCCIEI0BATEIbCKUX TPOEKTOB OK 04

(BBICTYTIJIEHUE C MTPE3EHTAIINEH) OK 07
IIpome:xxyTouHasi arTecTanus (3K3aMeH)
Bceero: 78
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3. YCJIOBUA PEAJTU3ALIAHN ITPOTI'PAMMBI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. Jlna peanu3anmuM NPOrpaMMmbl JUCHUIUIMHBI NPeIyCMOTPEHbI
cieaylolye crnenuajbHble moMenenusi: kabuHet «buonorun», ocHaIEHHBIHI
CHeIMaIbHBIM 000PY/I0BAHUEM.
Texnuueckue cpeocmea o00yueHus. KOMIIBIOTED C YCTpOWCTBaMHU
BOCIIPOM3BEJCHUSI 3BYyKa, MPUHTEP, MYJIbTUMEANA-TIPOEKTOP C OKPaHOM,
MYJIBTUMEIUIHAS TOCKA, YKa3Ka-TIPE3CHTEP IS TPE3CHTAIUH.
QOoopyoosanue yuebnozo kabunema:
—I0CaI0YHBIC MECTa M0 KOJIMYECTBY O0YJArOIITNXCS;
—pabouee mecto nipenonaBatesis (1);
—y4e0HO-METONYECKUN KOMIUIEKT «bromorusy.
—HarJIsIHbIe TOCOOUsI (KOMILUIEKTBI Y4€OHBIX TaOJUII, MJIaKaThl, TOPTPETHI
BBIJIAIOIIUXCSI OUOJIOTOB);
—APM 1151 XUMHYECKUX UCCIEAOBaHUM JIJIsl TPero/iaBaTers,
—APM 18 XUMHYECKHMX  HMCCIEAOBAaHMM  JId  OOydYaroniuxcs
(IBYyXMECTHOE),

—JI0CKa TOBOpPOTHas Oernasi, MapKepHasi,

—aBTOMATHU3UPOBAHHOE pabouee MECTO I XUMHUYECKUX HCCICIOBAHUM
J1s1 00y4aromuxcst (JIByXMECTHOE),

—XUMHUYECKas MOCy/Ia,

—1kad nmadopatopubiil Ay nokymenton HIJIJI/T,

—tmkad A xpaneHus madopatopHor nmocyast HIJIXJITT-102,

—tmkad ans xumudeckux peaktuBos HIJ1X-300,

—KOMIIJIEKT TaOJIHII IT0 BCEMY KyPCY OpTaHUYECKON XHUMHUH,

—ydeOHas MeOerb Ha 34 ToCaI0YHBIX MECTA.

—OnbMoTeuHbIi (POHI.

B Oubnumoreunsrii  ¢GoHA BXOIAT YYEOHHKH, Y4€OHO-METOIMYECKHE
koMmmuiekTel  (YMK), oOecnieunBaromniye OCBOSGHHE YUE€OHOM JIUCIUILUIMHBI
«buosorusy».

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

Ocnogenble ucmouHuKu:

1. buonoruss g npodeccuit U CHEUUAIBHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOro mnpoduiell : y4eOHMK IJisi CTYJEHTOB YUYPEXKJICHUU
cpeadero mpodeccuonanbHoro odbpazoBanus / B.M. Koncrantunos, A.l.
Pe3anoB, E.O. ®aneeBa; nox pen. B.M. KoncrantuHosa. - 5-e uzn., crep. -
M.:U3narensckuii nentp "Akagemus', 2018. -336 c.

2. MawmonToB, C.I'., O6mas 6uomnorus : yaueonuk / C.I'. MamonTos, B.b.
3axapoB. — Mocksa : KnoPyc, 2022. — 323 c.

https://book.ru/book/943212

3. buomnorus. 10 kiacc : 6a30Bblid ypoBeHb : yueOHuk / B.A. Ilaceunuk,
A.A. Kamenckuii, A.M. Pybnos; pen. B.B. Tlaceunnk .— 5-¢ u3m., crep. —
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https://book.ru/book/943212

Mockga : IlpocBemenne, 2023 .— 225 c. : un. — (JIuHusa xu3Hu) .— ABT.
ykazaHbl Ha ob6opore TuT. J. — ISBN 978-5-09-103624-4 .— URL:
https://lib.rucont.ru/efd/838849

4. buonorusa. 11 kmacc : 6a30BbIii ypoBeHb : yueOHUK / B.B. [laceunuk,
A.A. Kamenckuii, A.M. Pyo6nos; pen. B.B. [laceunnk .— 5-¢ u3m., crep. —

Mockga : [IpocBemenune, 2023 .— 273 c. : uin. — (Jluausa ku3HU) .— ABT.
ykazaHbl Ha o6opore TuT. J. — ISBN 978-5-09-103625-1 .— URL:
https://lib.rucont.ru/efd/838850

5. buonorms. 10 kmacc : yrayOna€HHBIA ypOBEHb : Y4YEOHUK ISt

obmieoOpasoBar. opranuzammii / B.B. ITlaceunmk, A.A. Kamenckuii, A.M.
Py6uoB; pea. B.B. Ilaceunuk .— 4-e uza., crep. — Mocksa : [IpocBenieHue,
2022 .— 337 c. : un. — (JIunus xu3Hn) .— ABT. yKa3aHbl Ha 000pOTE THUT. J.;
Nznanne B pdf-dhopmare. - Tekct : anekrponnsiii .— ISBN 978-5-09-101680-2
— ISBN 978-5-09-087485-4 .— URL.: https://lib.rucont.ru/efd/838853

6. buomorms. 11 xmacc : yriayOn€HHBIM YpOBEHb : YYEOHHMK IS
obmeoOpazoBar. opranmzanuii / B.B. Ilaceunmk, A.A. Kamenckuii, A.M.
Py61oB; pen. B.B. Ilaceunuk .— 4-¢ u3a., crep. — Mocksa : [IpocenieHue,
2022 — 321 c. : wn. — (JIunusg xu3Hu) .— ABT. yKazaHbl Ha 000pOTE THUT. J.;
N3nanue B pdf-dhopmare. - Tekct : anekrponnsiii .— ISBN 978-5-09-101681-9
— ISBN 978-5-09-087486-1 .— URL.: https://lib.rucont.ru/efd/838854

Jlonoanumensvhole UCMOYHUKU:

1. Mycradun, A.I'., buonorus : yueonuk / A.I'. Mycradun, B.b. 3axapos.
— Mocksa : KnoPyc, 2022. — 423 c.

https://book.ru/book

2. ITapmrytuna JI.A. EctecTBo3Hanue. buosorus : ydeOHUK 7151 CTYACHTOB
yupexaeHuii cpennero npod. oopazosanus /JILA. [lapmrytuna. - 2-e usm., cTep.
- M.: U3narenbckuii uentp "Akagemus", 2020. - 352 c. -

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

KoHTpoJIb ¥ OlleHKA PAaCKPBIBAIOTCA YEpE3 NUCIUIIIIMHAPHBIE PE3YJIbTATHI,
YCBOCHHBIC 3HAHUS U MPUOOPETEHHBIE CTY/IGHTAMU YMEHUS, HallpaBJIEHHbIC Ha
dbopmupoBaHue 00X U MPO(HECCUOHATBLHBIX KOMIIETECHIIHA.

Oo0wmasn Pa3nen/Tema Tun oneHOYHBIX MEePONPUATHI
KOMIIeTe
HIUSA
Pa3nea 1. Knerka — KonrtpomnbHas padora «MoJeKyspHbIi ypOBEHb
CTPYKTYPHO- OpraHU3aIy >KUBOT 0
(pyHKIMOHA/ILHAS eANHULA
KHBOI0
OK 02 buonorus xak Hayka. 3anosHeHne TaOIHIIBI C OTTMCAHUEM METOJIOB
OO1m1ast XxapakTepUCTHKA MUKPOCKOIIUPOBAHMS C UX IOCTOMHCTBAMH U
KHU3ZHU HEJOCTAaTKaMHU.
3anonHeHue Tabauibl «BKiax ydeHbIX B pa3BUTHE
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onomorum»
3anonHeHne CPAaBHUTEIHHOM TaOIHUIIBI CXOJICTBA H
pa3IMynii )KHUBOTO U HE )KUBOTO

OK 01 CtpykTypHO- OuenuBaemasi AUCKYCCHS 110 BOIPOCAM JIEKIIUU
OK 02 | dbyHKUMOHATBHAS Pa3paboTka MEHTaJIbHON KapThl MO KJIACCU(PUKAIINH
OK 04 | opranusanus KJI€TOK KJIETOK U UX CTPOEHHUIO HA IIPO- U DYKAPUOTUYECKUX U 10
LapcTBaM B MUHU TpYMIax
Brimonnenue u 3ammra 1abopaTopHbIX padoT:
«CTtpoeHue KIeTKU (pacTeHHusl, )KUBOTHBIE, TPUOBI) U
KJIETOUYHBIE BKJIIOUEHUS (KpaxMmall, KapOTUHOMIbI,
XJIOPOIUIACTHI, XPOMOILIACTHI)»
[IpakTuueckoe 3anarue. IlpencraBienne ycTHbIX
COOOIIIeHUH C Mpe3eHTaluel, MTOArOTOBICHHBIX 110
IIEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX
npernojaBaTesieM
OK 01 CtpykTypHO- OpoHTAIBHBIN OITPOC
OK 02 |dyHKUIMOHATBHBIE (PAKTOPHI Pazpabotka rioccapus
HACJIE/ICTBEHHOCTHU Pemenue 3anay Ha onpe/esieHrne Nocae10BaTeIbHOCTH
HYKJIEOTH/I0B, aMUHOKHCIIOT B HOPME U B Cllydae
W3MEHEHHUs MocliefoBaTenbHOCTH HykIeotuaoB JJHK
OK 02 OOmeH BelecTB u OpoHTaIBHBIN OMPOC
MIpeBpaleHIe SHEPTUHU B 3anoiHeHue CPaBHUTEIBHOM TaOIUIBI XapaKTEPUCTHK
KJIETKE TUIIOB OOMEHA BELLIECTB
OK 02 JKW3HEHHBIN UK KIETKU. OO6cyx1eHre o BoIpocam JIEKIUH
OK 04 | Muto3. Meiio3 Pa3paboTka JeHThl BpeMEHH )KU3HEHHOTO ITUKJIa
Pa3nea 2. Ctpoenue u Konrponsnas padora “Ctpoenue u GpyHKIIH
(pyHKuuM opranusma opraHuszma’”’
OK 02 Crpoenue opranuzma OueHnBaemasi JUCKYCCUS
OK 04 Pa3paboTka MeHTalnbHOM KapThl TKaHEH, OpraHoB U
CHUCTEM OPraHOB OPraHU3MOB (pacTEHUs, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTePUCTUKON UX (PYHKIHN
OK 02 @opMBI pa3MHOKEHUSA @poHTaIBHBIN OIIPOC
OpraHu3MOB 3anonHeHue TabIuIbl ¢ KPATKOM XapaKTepUCTHUKON U
npuMepaMu GOpM pa3MHOKEHUST OPraHU3MOB
OK 02 OmnTorenes pacreHui, Pazpa0oTka J€HTbI BpEMEHHU C XapaKTEPUCTHKON HTAIOB
OK 04 [>kMBOTHBIX M U€JIOBEKA OHTOTE€HE3a OTJEIBbHON IPYIMIOM )KUBOTHBIX U YEIIOBEKA
10 MUKpPOTpyTIIIaM
Tect/onpoc
CocraBieHne )XKM3HEHHBIX [IUKJIOB PACTEHUH 110
otaenaM (MOXOBH/IHbIE, XBOIIIEBUIHBIE,
MallIOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH Pa3pabotka rioccapus
OK 04 | macimegoBaHUS @pOoHTANBHBIN OIIPOC

Tect o Bonpocam JeKIUU

Pemenue 3aau Ha onpeeneHne BEpOITHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX ITPU3HAKOB IIPU MOHO-,
JTU-, TOJIMTHOPUTHOM M aHAJM3UPYIOLIEM CKPEIUBaHUH,
COCTAaBJICHHUEC I'CHOTUITNYCCKUX CXEM CKPCIIHBAHUA
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OK 01

CremieHHOe HacleI0BaHnue

Tect

OK 02 |npusHakoB Pazpabotka rimoccapus
Pemenue 3a1a4 Ha onpeziesieHUue BEPOSTHOCTU
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPU
CLETUICHHOM HAacJIeI0BaHUH, COCTaBJICHUE
TEHOTUITMYECKUX CXEM CKpeIIUuBaHUs
OK 01 3aKOHOMEPHOCTH Tecr.
OK 02 |u3MeHYMBOCTHU Pewrenue 3amad Ha onpenenceHue TUIIA MyTalUY [IpU
OK 04 repeiaye HacleICTBEHHBIX TPU3HAKOB, COCTABJICHUE
TEHOTUIMYECKUX CXEM CKpPEIIMBaHUS
Paznen 3. Teopus KonTponbras pabota “TeopeTudeckue acreKkThl
IBOJIIOIMHU HBOJIFOLIMM KU3HH Ha 3emie’”
OK 02 HcTopus 3BOIIOLMOHHOIO @poHTANIBHBIN 0IIpOC
OK 04 |yuyenus. Mukpos3BOJIIOIUA Pa3zpaboTka rioccapus TepMUHOB
PazpaboTka JeHThl BpeMEHHU Pa3BUTHUS 3BOIIOIUOHHOTO
yueHus
OK 02 Maxkpo3Bosronusi. OueHuBaemasi IUCKYCCHS: UCIIOJIb30BaHUE APIYMEHTOB,
OK 04 |B03HHMKHOBEHUE U Pa3BUTHE OMOJOTMYEeCKON TEPMUHOIOTUN U CUMBOJIUKH IS
KU3HU Ha 3emiie JI0Ka3aTeNIbCTBA POJCTBA OPTAaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII
PazpaboTka neHTbI BpeMEHN BO3HUKHOBEHUS U PA3BUTHUS
KU3HU Ha 3emJie
OK 02 [Ipoucxoxaenue yenoBeka — OpoHTaIBHBIN OITPOC
OK 04 |anTpomnorenes Pa3paboTka JeHTbI BpEMEHU POUCXOMKICHUS YEIOBEKa
Pa3nea 4. Jxosorus
OK 01 Okonornyeckue HakTopsl U Tect mo skon0rHUECKUM (PaKTOpaM U cpelam KU3HU
OK 02 |cpens! xxu3HU OpraHu3MOB
OK 07
OK 01 [Momymsius, cooOriecTna, CocraBieHne cxeM KpyroBopoTa BEUIECTB, UCIIOJIb3Ys
OK 02 |3>KOoCHCTEMBI MaTepualbl JEKIUU
OK 07 Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJlaHuH 10 NEPEHOCY BELIECTBA U DHEPTHH B SKOCUCTEMAX
C COCTaBJICHHE TPO(YUUYECKUX LIeTiel U MUpaMu OMOMAacChl
Y SHEPTUu
OK 01 buocdepa - rmodansHas OrneHnBaemasi JUCKYCCHUS
OK 02 |3konoruueckasi cucteMa Tect
OK 07
OK 01 BinsiHre aHTpONIOTeHHBIX Tect
OK 02 |¢akTopoB Ha Ouochepy [IpakTruyeckas padora “OTx0bI HPOU3BOJACTBA”
OK 04
OK 07
OK 02 Bimmsgune conmaisHO- OuenuBaemasi JUCKyCCHUs
OK 04 |>konoruueckux (pakTopoB Ha Brimonnenue nabopatopHoit paboThI Ha BEIOOD:
OK 07 [3m0poBbe uenoBeKa "YMcTBeHHas: pabOTOCTIOCOOHOCTH",

"Biusinue abnotnyeckux (pakTOpoB Ha YelloBeKa
(HM3KHE U BBICOKHE TemrepaTypsl)"”

Paznen 5. buoJiorus B
JKU3HU

3amuTa Keica: npecTaBlIeHne pe3ybTaTOB PEeIeHUs
KelcoB (BBICTYIUICHUE C ITPEe3eHTaINei )
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OK 01

buotexHomoruu B JKU3HU

BrimonHenue kelica Ha aHanu3 HHPOpPMAIUK O HAYIHBIX

OK 02 |kaxmoro JIOCTHIKEHHSX B 00JIACTH T€HETHUCCKMX TEXHOJIOTHIA,

OK 04 KJICTOYHOW WH)KEHEPHUH, ITUIIEBBIX OMOTEXHOJIOTHH (110
rpynmnam), IpeJACTaBI€HNUE PE3YyIbTaTOB PELICHUS KEHCOB

OK 01 [IpomeblnieHHAs BrinonHenue kelica Ha aHaau3 HHPOpPMAIIUK O pa3BUTUH

OK 02 |6uoTexHOIOTHS MPOMBIIICHHON OMOTEXHOJIOTHH (110 TpyIIam),

OK 04 MPEJICTABICHUE PE3YIbTATOB PEIICHUS KEHCOB

OK 01 ConuaibHO-3THUECKHE BrinonHenue kelica Ha aHanu3 nHGopMauu 06

OK 02 |acneKkThl OMOTEXHOIOT Ui STHYECKUX ACTIEKTaX Pa3BUTHs OMOTEXHOJIOTHH (110

OK 04 rpyIaM), IpeICTaBICHUE PE3yIbTaTOB PElIeHUs KEHCOB

OK 01 buorexHonoruu u Brimonnenue keiica Ha aHaTU3 UTHPOPMALIUHU O PA3BUTHS

OK 02 |TexHUYEeCKHE CUCTEMBI OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHHUYECKUX CUCTeM (110

OK 04 rpynnam), IpeJICcTaBI€HUE PE3yIbTaTOB PEIICHUS KEMCOB
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