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1. MACHHOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
BUOJIOT'Us
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO

3BeHa 1o cneunanbHocTu 09.02.06 «CereBoe M CUCTEMHOE aJMUHUCTPUPOBAHUE.

1.2. MecTo yueOHOTr0 npeMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENUATUCTOB
CpeJHero 3peHa
VYueOnniii npeamer «buonorHs» SBIAETCS MNPEIMETOM O00IIe00pa3oBaTEIBLHOTO IUKIIA

(6a30BbIi YPOBEHB).

1.3. Ilesn 1 3aga4um y4eOHOr 0 peaMeTa, Tpe0OBaHUS K Pe3yJbTaTaM 0CBOCHHS Y4e€0HOI0
npeaMera
1.3.1 e yyeOHOrO0 mpeamera

Copneprkanue nporpaMmmsl yueOHOro npeamera «brnosiorusy HampasieHO Ha JOCTHKEHHUE
CHEAYIOIIUX LETIEeH:

— OBJIaJIeHUE OOYUaIOIMMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3anuu
KHUBBIX CHUCTEM pa3sHOIO paHra M NpUOOpETEeHHE YMEHHUH HCIOJb30BATh 3TU 3HAHUSA I
I'PaMOTHBIX JAEHCTBUII B OTHOIIEHUM OOBEKTOB JXUBOW MNPHUPOJIBI M PEIHICHUS pPa3InYHbIX

JKU3HCHHBIX IIPO onem.

1.3.2 Ilnanupyembie pe3yJbTAThl OCBOEHHSI YUeOHOT0 npeamMera B cooTBercTBUU ¢ PI'OC

CIIO u na ocaose ®I'oC COO

Kon n I[nanupyemble pe3yJbTAThl 0CBOEHUS TUCIUIVIMHBI
HAaUMEHOBaHUe
dopmupyembIx Oo6mue JucuuniuHapHblie
KOMIIeTeHIIU
OK 01. Beibupats B yacTH TPYI0BOr0 BOCIUTAHMS: c(OpMHUPOBAHHOCTh 3HAHMUII O MeCTE U
CIIOCOOBI PEIICHUS - TOTOBHOCTB K TPYAY, OCO3HAHHE IEHHOCTU | POJM OHOJOTHH B CUCTEME HAYYHOT'O
3a1a4 MacTepcTBa, TPYAOIro0He; 3HaHWSL; PYHKIHOHAIBHOM ITPaMOTHOCTH
npoeCcCHOHABHON - TOTOBHOCTb K aKTHBHOW eI TEILHOCTH YestoBeKa JUIsl PEIICHHUS] dKU3HEHHBIX
NEeATEIILHOCTH TEXHOJIOTMYECKON U COLIUATILHON mpobiem;
NPUMEHUTENBHO K HAaIpaBJICHHOCTH, CIIOCOOHOCTH c(pOpMUPOBAHHOCTH YMEHHS PAaCKPHIBATh
Ppas3IUYHBIM WHUIMUPOBATH, IUIAHUPOBATD CoIep )KaHHe OCHOBOIIOJIATAFOLIHX
KOHTEKCTaM CaMOCTOSITETILHO BHIITOIHATH TAKYIO OMOIOrNYEeCKNX TEPMHUHOB M TIOHITHIA:
JIeATENbHOCTB; JKU3Hb, KII€TKa, TKaHb, OPTaH, OPTaHu3M,
- HHTEpeC K pa3iInvHbIM cepam BUJI, TIOMTYJISIIINS, SKOCHUCTEMa, ONOIICHO3,
PoeCCHOHATIFHOM NI TETHHOCTH, omocdepa; merabonm3M (OOMEH BEIIECTB U
OBnazieHne YHUBEPCATBLHBIMHA yI€OHBIMU MPEeBpAaIIEeHNE SHEPTUH), TOMEOCTa3
MTO3HABATENBHBIMY JCHCTBUAMU: (camoperynsms), OnocuHTe3 Oenka,
a) 0a3oBbIe JJOTHYeCKHe IeHCTBUS: CTPYKTYpPHAs OpraHU3anus KUBBIX CHCTEM,
- CaMOCTOSITENILHO (hOpMYITNpPOBATE U JIICKPETHOCTb, CAMOPETYIISIIIHS,
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AKTyaJIH3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYICCTBCHHBIN MPU3HAK
WJIM OCHOBAHUS JIJISI CPAaBHEHUS,
KIacCU(UKAITIH U 0000IICHS

- ONPEACIATh IENU ACATSILHOCTH, 3a/1aBaTh
MapaMeTphl U KPUTEPUHU UX JTOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B PACCMATPUBAECMBIX
SIBJICHUSX;

- BHOCHTBH KOPPEKTHUBBI B JICATEIIEHOCTD,
OLICHMBATh COOTBETCTBHE PE3yIHTATOB
TEIISIM, OI[CHUBATh PUCKH MTOCTICICTBHMA
JIEATEILHOCTH;

- pa3BHUBaTh KPEATHBHOE MBINUICHUE TIPU
PpEIICHUH XKU3HSHHBIX MPOOIEM

0) 0a30BBIE UCCIIETOBATETLCKIE
nelCcTBUA:

- BJIQJZICTh HABBIKAMU Y4eOHO-
HCCIIEA0BATEIbCKON U POEKTHOU
JACATCIIbHOCTH, HABBIKAMHU pa3pe1ueH1/m
npooeM;

- BBIABJIATH HpI/I‘II/IHHO-CHe}ICTBGHHbIG CBsA3H
u aKTyaJ'II/ISI/IpOBaTI) 33,}13,‘-]}/, BbBIABUT'aTh
TUIIOTE3Y €€ PEelIeHNUs], HAaXOJUTh
apryMEeHTBHI JUIsl I0Ka3aTelbCTBA CBOUX
YTBEP)KICHUH, 3aaBaTh apaMeTPhl U
KPUTEPUH PeIICHUS;

- aHAIM3UPOBATH IOJIYYCHHBIE B XO/I€
peLIeHN 3a/1a41 Pe3yAbTaThl, KPUTUIECKU
OLIEHUBATh UX JJOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSX;

- YMETh TIEPEHOCUTD 3HAHUS B
M03HABATENbHYIO M PAKTHYECKYIO 00JIacTh
JKM3HENEITEILHOCTH,

- YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX
MIPEeIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIEC UJEH, TIPEIaraTh
OpUTHHAJIEHBIE TIOIX OBl M PEIICHHUS;

- CIIOCOOHOCTH MX HMCIOJIH30BAHUSA B
T03HABATENbHON U COLUAJIBHOMN MPAKTUKE

CaMOBOCIIPOM3Be/ICHNE (PENPOTYKIIHS),
HaCcJEICTBEHHOCTh, N3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBast OpraHN3aIlNs;
c(OpMHUPOBAHHOCTh YMEHHSI PacKphIBaTh
coZiep’KaHre OCHOBOIIOJIATAIOIINX
OMOJIOrNMYEeCcKUX TEOPHH U THIIOTE3!
KJIETOYHOM, XpOMOCOMHOM, MyTaIllMOHHOM,
SBOJIOLMOHHON, TIPOUCX OKJICHUS KU3HH U
YeJI0BeKa;

c(OpMHUPOBAHHOCTH YMEHHS PacKphIBaTh
OCHOBOITOJIAraromIe ONOIOrnIecKHe
3aKoHbI U 3akoHoMepHocTH (I'. Mennens,
T. Moprana, H.W. Basunosa, 2. I'exkens,
®. Mromnepa, K. bapa), rpanuusr nx
NPUMEHUMOCTH K JXHBBIM CHCTEMaM;
npuoOpeTeHre ONbITa IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOT'O TIO3HAHUS,
UCTIONIb3yEMBIX B OMOJIOTHH: HAOIIOACHHS 1
OIMMCaHUs JKUBBIX CUCTEM, ITPOLIECCOB 1
ABJICHUM; OpraHU3aliK U MPOBEIACHUS
OMOJIOrMYEeCcKOro KCIepHUMEHTa,
BBIJIBHM?KCHUS I'MITIOTC3, BBISABJICHUSA
3aBUCUMOCTU MEXAY UCCIIEAYEMBbIMU
BCIIMUYMHAMMU, OG’EﬂCHCHHﬂ TMOJTYYEHHBIX
pe3ysIbTaToB U (GOPMYIIMPOBAHUS BBHIBOIOB
C UCIIOJIb30BAHUEM HAayUYHBIX ITOHSATHH,
TEOpUI U 3aKOHOB;

c(hOPMUPOBAHHOCTH YMEHHS BBIACIATH
CYILECTBEHHbIEC IPU3HAKH BUPYCOB, KJIETOK
MPOKApHUOT U 3YKAPUOT; OAHOKIETOUHBIX U
MHOT'OKJIETOYHBIX OPI'aHU3MOB, BH/IOB,
OHOreoIeH030B U HIKOCUCTEM; 0COOEHHOCTH
mporeccoB oOMeHa BELIecTB U
MPEBPAILEHNs SHEPTUH B KIIETKE,
(hoTocuHTE3a, TUIACTUYECKOTO U
9HEPTeTHYECKOro 0OMeHa, XEMOCHHTE3a,
MHTO03a, MeH03a, OIJIOI0TBOPEHNS,
Pa3BUTHUSI U Pa3MHOKEHUS,
WHIUBUIYalIbHOTO Pa3BUTHUsI OpraHU3Ma
(oHTOreHE3a), OOpPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOT0 0TO0pa, BII000Opa30BaHus,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpezie
00HTaHMs, BIUSHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIIOT€HHBIX M3MEHEHUH B
9KOCHCTEMAaX CBOEH MECTHOCTH,
KpPYTrOBOpOTa BELIECTB U IPEBPAILICHUE
sHepruu B 6uocepe;

c(OpMHUPOBAHHOCTh YMEHHS PEIATh
Ouonorn4ecKue 3aaaun, COCTaBISATh
TEHOTUITHIECKUE CXEMBbI CKPELIIMBAHMS IS
Pa3HBIX TUIIOB HACIIEIOBAHMS PU3HAKOB Y
OpraHW3MOB, COCTaBJISITh CXEMBI TIEpeHOca
BEIIIECTB ¥ SHEPTHH B 3KOCHCTEMaX (Lenn
MIUTaHMS, TUIIEBBIE CETH)

OK 02. Ucmonb30BaTth
COBpPEMEHHBIC
Cpe/CTBa TOMCKa,
aHauu3a u
MHTEPIPETALUH
nHpopmManuu n
WHPOPMAIIMOHHBIC
TEXHOJIOI'HH JIJIs

B 001acTH HEHHOCTH HAYYHOI 0
TMO3HAHUS:

- ¢()OpMHPOBAHHOCTH MUPOBO33PEHNS,
COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH W OOIIIECTBEHHOMN
MIPAKTHKH, OCHOBAHHOTO HA UAJIOTE
KyJbTYp, CHIOCOOCTBYIOIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYIbTYPHOM MHPE;

c(OpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU
OLICHNMBATh MH(pOpMALNIO OHOIIOrMIECKOTO
COJIEPKAHNUS, BKIFOYAIONIYIO
NICEB/IOHAYYHBIC 3HAHUS U3 PA3IUYHBIX
HCTOYHHKOB (Cpe/ICTBa MacCOBOH
nH(popManuy, HAyIHO-TIOMYJISIPHBIE
MaTepHallbl); HHTEPIIPETHPOBATh AITHIECKHE
ACIEKTHI COBPEMEHHBIX HCCIEJOBAHNN B
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BBIMOJTHEHUS 337124
pogeCCHOHATHFHOMN
JeATETbHOCTH

- COBEpIICHCTBOBAHHUE SI3BIKOBOH 1
YUTATENbCKON KYJIBbTYPhI KaK Cpe/icTBa
B3aMMOJAEHCTBUS MEXY JIIOABMH 1
TIO3HAHMS MHPa;

- OCO3HaHME LICHHOCTU Hay4YHOU
JIeATENTLHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO
JeATENFHOCTh MHANBUIYAIBHO U B TPYIIIE;
OBunazieHne YHUBEPCAILHBIMH YI€OHBIMU
I03HABATENbHBIMH JIEHCTBUSIMHU:

B) paborta ¢ uHdopManueii:

- BJIaJIETh HABBIKAMU MTOJTYUEHHUS
nH(OpMAaLUK U3 NICTOYHUKOB PA3HBIX
THIIOB, CAMOCTOSITEIILHO OCYLIECTBIISITh
TIOKCK, aHaJIU3, CHCTEMATU3aIHI0 U
UHTEpHpeTaiio nHGopMalyy pa3IniaHbIX
BUJIOB U ()OPM TIPE/ICTABIICHNS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opmaTax
C YyUeTOM Ha3zHa4yeHUs nHdopManuu u
LeJIeBOH ayAUTOPUH, BEIOUpas
ONTHMAJIbHYIO (OPMY TIPE/ICTABICHHS U
BU3yaJIM3alluH;

- OLICHUBATb JOCTOBECPHOCTD, JIETUTUMHOCTDH
uH(OpMaIUH, €e COOTBETCTBHE ITPABOBBIM
Y MOPaJIbHO-3TUYECKHUM HOpMaw;

- UCTIONIb30BATh CPE/ICTBA
MH(POPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B pELICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX ¥ OpPIaHU3aI[OHHbBIX
3a/1a4 ¢ cOONI0IeHneM TpeOoBaHHi
9PrOHOMHUKH, TEXHUKH O€30I1aCHOCTH,
THTHEHBI, pecypcocOepexeH s, IPaBOBbIX U
9TUYECKUX HOPM, HOPM HH(POPMALUOHHOMH
0€e30I1acHOCTH;

- BJIa€Th HABBIKAMHU PACIIO3HABAHUA U
3ammThl HHGOpPMaIHU, HHPOPMAIIMOHHOMH
0€30IaCHOCTH JINYHOCTU

OHOJIOrMH, MEIUIIMHE, OMOTEXHOIOIHH;
paccMaTpHBaTh TII00ATBHEIC
9KOJIOTMUYECKIE MTPOOTIEMBI COBPEMEHHOCTH,
(hOpMHPOBATH 110 OTHOIIEHHIO K HUM
COOCTBEHHYO TTO3HIIHIO;
c(hOpMHPOBAHHOCTh YMCHHUH CO3/IaBATh
COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COOOIIEHHS Ha OCHOBE OHOJIOrMUECKOM
nH(pOpMAILNK U3 HECKOJIBKHX UCTOYHHKOB,
IPaMOTHO UCMONb30BaTh OHATUIHBIN
ammapaT OHOJIOTHH

OK 04. DddextrBHO
B3aHUMOJEHCTBOBATh U
paborats B
KOJIJICKTHBE U
KOMaHie

- TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITETFHOCTH U CaMOOIIPEICIICHHIO;
-OBJIJICHHE HaBBIKAMU Y4eOHO-
HCCIIEI0BATENIBCKON, IPOEKTHON U
COIIHAILHOM IeITEeIbHOCTH;

OBgi1aieHNe YHUBEPCAJBHBIMH
KOMMYHHMKATHBHBIMU JIeHCTBUSIMU:

0) coBMecTHAsI 1eSITeJIbHOCTD.

- IIOHUMATh U UCIIONB30BATh MIPEUMYIIIECTBA
KOMaHIHOU ¥ HHAWBUIYATBHON PabOTHI;

- IPUHAMATH [IETH COBMECTHON
JIeSITeTbHOCTH, OPTAHU30BBIBATH U
KOOPAWHUPOBATH ACHCTBHS IO €€
JIOCTHIKEHUIO: COCTABJIATE IUIAH JICHCTBUH,
pacmpenensaTs poiii ¢ Y9eTOM MHEHHUH
YYaCTHHUKOB OOCYKIATh PE3yIbTaThI
COBMECTHOH paboTHI;

- KOOPAMHUPOBATH U BHIIIOIHATE paboTy B
YCIOBHSX PEabHOTO, BUPTYAIEHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYLLECTBIISITH MO3UTUBHOE
CTpaTErnyecKoe MOBEAEHUE B PA3INUHBIX
CUTYAIIUSX, TIPOSIBIIATH TBOPYECTBO H
BOOOpakeHHE, OBITh HHUIIMATUBHBIM
OBgitaieHNe YHUBEPCAJBHBIMH
PeryJIaTHBHBIMH 1eiiCTBUSMM:

MpUOOpeTeHHe ONbITa TPUMEHEHUS
OCHOBHBIX METO/IOB HAYYHOT'O TIO3HAHUS,
UCTIONIb3yEMBIX B OMOJIOTHH: HaOIIOACHUS 1
OIMMCAaHMS KHUBBIX CHCTEM, IPOIECCOB U
SIBIICHUI; OPTaHU3AIIH U TIPOBEACHUS
OHOIOTHIECKOT0 SKCIICPUMEHTA,
BBIIBIDKEHMS THITOTE3, BBIABICHUS
3aBHCHMOCTH MEX]Ty UCCIIeTyEMbIMH
BETMYMHAMH, OOBSCHEHUS TTOTYISHHBIX
pPE3yABTATOB U (POPMYITHPOBAHUS BHIBOJIOB
C MICTIONTb30BAHNEM HAaYUHBIX TTOHATHH,
TEOpUI U 3aKOHOB
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) HpUHsSITHE Ce0sl U APYTUX JIIOaeii:

- IPUHUMATH MOTUBBI U APTYMEHTBI JIPYTHX
JIOJICH TIPU aHAIM3E PE3YIIETATOB
JIeSITEIIBHOCTH,

- MPU3HABATH CBOE MPABO U TPABO JAPYIHX
JIIOJICH Ha OIIMOKH,

- pa3BHUBaTh CITIOCOOHOCTH IIOHUMATEL MHP C
TTO3UIINH JIPYTOrO YeIOBEKa

OK 07.
ConelicTBOBaTh
COXpaHEHHIO
OKpYKarolien cpepl,
pecypcocOepeKeHuto,
TPUMEHSTh 3HAHUsI 00
W3MEHCHUU KJIUMAaTa,
TIPUHIIHTIBI
OepeKITUBOTO
NPOW3BO/ICTBA,

3¢ PEeKTUBHO
JIECTBOBATH B
Ype3BbIYaMHBIX
CUTyalusIX

B 001acTH 3K0J10rM4eCcKOro BOCIIUTAHUSA:
- chopMUPOBAHHOCTH IKOIOTHIECKON
KYJIbTYpBbl, TOHUMAHUE BIUSIHUS
COIIMATTbHO-PKOHOMUYECKUX MPOIIECCOB Ha
COCTOSTHUE TPUPOJHON U COIUAILHOM
Cpebl, OCO3HAHKE TTI00aILHOI0 XapaKTepa
9KOJIOTHYECKUX TPOOIIeM;

- TUIAHUPOBAHUE U OCYIIECTBICHUE
JIeMCTBUI B OKpYKalollel cpesie Ha OCHOBE
3HaHUS 1IeJIel YCTOWYMBOTO pPa3BUTHS
YEJI0BEYECTBa;

AKTHBHOE HENIPUATHE JEHCTBUM,
MPUHOCSIINX Bpell OKpYKarolle cpene;

- YMEHHE IPOTHO3UPOBATh
HC6J’IaFOHpI/I$[THI>Ie 3KOJIOTHYECCKUEC
MOCJICACTBUA NPEANIPUHUMACMBIX
JIECTBUM, IPENOTBPAILATD UX;

- paClIMp€HUC ONbITa ACATCIBHOCTU
JKOJIOTMYECKOHM HANpPaBJIEHHOCTH;

- OBJIQ/ICHHE HABBIKAMH y4eOHO-
HCCIIE0BATENbCKOM, IIPOCKTHON U
COIIMAJIbHOM JAEITEIbHOCTH

c(hOpPMHUPOBAHHOCTh YMCHHUS MIPUMEHSITh
MOTYYCHHBIC 3HAHUS JUTS OOBSICHCHHS
OMOJIOTUYECKUX MPOIICCCOB U SBJICHUM, TS
MIPUHATHSI IPAKTHYCCKHUX PEIICHUH B
MTOBCEHEBHOM KHU3HH C ICITBIO
obecrieyeHHs: OE30MaCHOCTH CBOETO
3I0POBBS U 3JI0POBBS OKPYKAFOIIUX
JO7IeH, COOTIOIEHHS 3I0pOBOro 00pa3a
YKH3HH, HOPM TPaMOTHOT'O TIOBS/ICHUS B
OKpYXarollei MPUPOJTHON CpeJIe;
MOHUMAaHKUE HEOOXOTUMOCTH
WCIIONB30BaHUS JOCTHXKEHUN COBpPEMEHHOM
OHOJIOrMH U OMOTEXHOIOT MM JIJIsT
PaIMOHAIBLHOTO MIPUPOIOIOIB30BAHMS




2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOH padoThl

Bua yueOHo# paGoThl O0bem yacoB

O0beM yueOHOr 0 nmpeamMera 46
O0beM y4eOHBIX 3aHATHI 46
B TOM YHCJIE:

TEOpEeTUIEeCKoe 00ydeHNE 26

71a00PATOPHO-TIPAKTUYCCKUE 3AHITHUS 20
KoHncyabTanuu -
IIpome:kyTouHasi aTTecTanus B (popMe KOMIIEKCHOTO -
auddepeHIIPOBAHHOIO 3a4eTa BO 2 ceMecTpe




2.2. TemaTnueckuii Ii1aH u coaep:xkanue yueonoro npeamera BUOJI0OI'UA

HaumenoBaHue pa3zesioB Conep:xkanue yueOHOro MaTepuasa (OCHOBHOE M IPo(ecCHOHAILHO-OPUEHTHPOBAHHOE), 1a00paTOpPHbIE U O0bem | dopMupyeMble
U TeM NMPaKTHYeCKHe 3aHATHS, MPUKJIATHOH MOIYJIb (P HAJTMYHMH) YacoB | KOMIETeHINH
1 2 3 4

Paznen 1. Knerka — cTpyKTYpHO-QYHKIIMOHATBHAS €IHMHHMIIA JKUBOT0 8
Tema 1.1. OcHOBHOE cofiep:KaHne 2 OK 02
Buonorus kak Hayka. TeopeTnueckoe odyueHue: 2
OO6mas xapakrepucruka | CoBpeMeHHBIE OTPACI OHOJOrHYecKuX 3HaHui. CBA3b OUOJIOTHH C IPYTMMH HAyKaMi: OHOXUMUS, OHO(U3HKA,
KU3HU OuoHuKa, reHoreorpadus u 1p. Pors 1 Mecto Ononoruu B popMHUPOBAHUN COBPEMEHHOM HAYUYHOW KapTHHBI MHUPA.

YpoBHUM opranuzanuu xKuBor Marepun. OOIas XapaKTepUCTHKa KU3HH, CBOWCTBA )KUBBIX CUCTEM. XUMHUYECKHUI

COCTaB KJIETOK
Tema 1.2. OCHOBHOE cofiep:KaHne 6 OK 01.
CTpyKTypHO- TeopeTnueckoe o0yueHue: 2 OK 02.
GyHKUHOHATLHAS Kunerounas teopust (T. [lIsaun, M. Ineiinen, P. Bupxos). OCHOBHbIE MOJIOKEHUS COBPEMEHHOMN KIIETOYHOM TEOPHUH. OK 03.
OpraHM3anus KJIeToK THMbI KJIETOYHOM OpraHM3alUy: POKAPUOTHYECKUN U dyKapuoTHdeckuid. OTHOKIIETOUHBIE 1 MHOTOKJIETOYHbIE

oprann3Mbl. CTpoeHUe MTPpoKapruoTHIecKor kineTkr. CTpoeHHe 3yKapHoTHIecKol KieTku. Heknerounsie popmbl

KHU3HU (BUpYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHSA: 1

[IprnoGperenne onbITa NPUMEHEHUS] TEXHUKY MUKPOCKOITUPOBAHUS NIPU BBIIIOIHEHUH 1a00paTOPHBIX PaboT:

JlabopatopHas pabora Nel «CTpoeHue KieTku (pacTeHusl, )KUBOTHBIE, TPHOBI) U KIIETOYHbIC BKIFOUYEHUs (Kpaxmad,

KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOIIIIACTHI)»

[oaroroBka MHUKpoIpenapaToB, HAOIIOACHHE C TOMOIIBIO MHUKPOCKOIIA, BBISBICHUE PA3NUYUIl MEXK Y H3y4aeMbIMU

00BbeKTaMH, (POPMYITUPOBaHUE BEIBOIOB

IIpakTHYecKne 3aHATHS: 1

Bupycusle u 6akrepuaibHble 3a001eBanus. OOLIHe IPUHIMIIE HCIIOIb30BAHMS JICKAPCTBEHHBIX BELIECTB.

Oco0eHHOCTH IpMEHEeHNs] aHTUOHOTHKOB. [IpencraBienne yCTHBIX COOOLICHUH ¢ MPE3eHTALMEH, TOATOTOBICHHBIX

T10 TIEPEYHIO0 NCTOYHMUKOB, PEKOMEHJOBAaHHBIX NPENOiaBaTeIeM
Tema 1.3. CTpykTypHO- OcHOBHOe cofiep:KaHue 4 OK - 01
(pyHkuuonanbHbIC TeopeTnyeckoe odyueHue: 1 OK - 02
(hakTophI XpomocomHas Teopus T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHEIH Ha0Op KIETOK, TOMOJIOTHYHBIE U
HaCJIeACTBEHHOCTH HErOMOJIOTHYHBIE XPOMOCOMBI, TaIDIONIHBIN 1 TUIDIOnAHbIH Habop. Hykmennossie kucnotsl: JJHK, PHK

HaXOXXICHHE B KIETKE, X CTpOoeHHe U QyHKIMH. MaTpHYHBIE IPOLIECCH B KIIETKE: PEeIUTHKALHs, OHOCHHTE3 Oernka,

penapanys. ['eHeTH4ecKuil KOJ M €ero CBOMCTBA

IIpakTHYecKue 3aHATHUS: 2

Pemenne 3aaq Ha onpeneneHNUE MOCIEN0BATEIbHOCTH HYKIEOTHI0B, aMIHOKHCIIOT B HOPME U B CITy9ae N3MEHEHHS

noclieoBaTeabHOCTU HyKieotnaoB JTHK
Tema 1.4. OcHOBHOE cojiep:KaHue 2 OK - 02
OGmeH BelecTs U Teopernyeckoe oby4yeHue: 2




npeBpaileHyue SJHEPruu B

TTousatre MeTabOMU3M. ACCI/IMI/IJ'IHHI/IH U JUCCUMMWJIIALNSA — ABE CTOPOHBIL MeTabonusma. Tunsl oOMeHa BCHICCTB:

KJIETKe aBTOTPOQHEII U TeTepOoTPOdHBIN, a3pOOHEIN U aHAIPOOHEIHA. [Imactudeckuit ooMeH. DoTtocuHTe3. XeMOCHHTE3
Tema 1.5. ’KuzHeHHbIH OcHOBHOe coiep:KaHue 2 OK - 02
HUKJ KJIeTKH. MuTo3. TeopeTnueckoe o0yuenue: 2 OK - 04
Meiio3 Kinerounslit nuki, ero nepuojsl. MUTO3, €ro CTaiuy U MPOUCXOSIIUE MPOIecChl. buonornueckoe 3HaueHNEe MUTO3a.

Metio3 u ero craguu. [ToBenenne xpomocom B Meiioze. Kpoccunrosep. bruonornueckuit cMbici Meiio3a
KonTpoasnas padora MosekysipHbIT YPOBEHb OPTaHU3AIHUH KUBOT'O 1
Pa3nen 2. CtpoerHue u GyHKIUM OPpraHu3mMa 20
Tema 2.1. CTpoenue OcHOBHOE cofiep:KaHne 1 OK-2
opraHmma TeopeTnyeckoe ofyueHne: 1 OK-4

MHOrOKJIETOUHBIC OPTaHU3MBbI. B3aUMOCBS3b OPraHOB M CHCTEMBI OPTaHOB B MHOTOKJICTOYHOM OpTaHH3ME.

I'omeocTas opranu3ma u ero NojJIepKaHue B MPOIECCE KUIHESCITCIbHOCTH
Tema 2.2. OCHOBHOE cofiep:KaHne 2 OK - 02
D opMbI pa3MHOMKEHUS TeopeTnueckoe o0yueHue: 2
OpPraHu3MOB ®dopMbI pa3MHOKEHHUS OpraHU3MOB. becrosoe u mooBoe pasMHoKeHre. Bunbl 6ecrionoro pasmuoxenus. [lomoBoe

pasmHoxeHue. ['ameroreHes y suBoTHbIX. CriepMartoreHes u oorene3. CTpoeHue NoJIoBbIX KieToK. OIIooTBOpEeHHe
Tema 2.3. OCHOBHOE cofiep:KaHne 2 OK -02
OnTorenes pacrenmii, TeopeTnueckoe o0yueHue: 2 OK - 04
JKHBOTHBIX M YeJIOBEKa WunuBuayansHOe pa3BUTHE OPraHU3MOB. DMOproreHes u ero craauu. [loctamOpronansHblil nepuoa. Cranuu

NOCTAMOPHUOHAIBLHOTO Pa3BUTHS Y KHUBOTHBIX M 4YesioBeka. [Ipsimoe n HenpsiMoe pa3BuTue. buosoruyeckoe crapeHue

U cMepTh. OHTOreHe3 pacTeHU
Tema 2.4. OcHOBHOe coliepKaHue 4 OK - 02
3aKoHOMEpPHOCTH Teopernyeckoe odyueHne: 2 OK - 04
Hac/1e10BaHus OCHOBHBIE TOHATHUS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonsl I'. Mengens (MoHOTHOpUIHOE U

MONUTUOpUIHOE CKpeliBanue). B3anMoneiicTBrue reHoB

IIpakTHyecKue 3aHATHUS: 2

Pemienue 3aa4 Ha onpeieNieHHe BEPOSITHOCTH BO3HUKHOBEHHSI HACIICJICTBEHHBIX MTPU3HAKOB IIPH MOHO-, JTH-,

MOJIUTHOPUITHOM M aHATTM3UPYIOLIEM CKPEIMBAHUH, COCTABICHUE TEHOTUITHUECKUX CXEM CKPEIIMBaHUS
Tema 2.5. CuenjieHHOe OcHOBHOe cofiep:KaHue 4 OK - 01
HacJieioBaHue npu3HakoB | Teoperuueckoe ofyueHue: 2 OK - 02

3akonbl T. Moprana. CreruieHHOe HaclieZIoBaHUE [eHOB, HApYILIeHUE cletuieHns. HacnenoBanue npu3HaKkoB,

CIICTUICHHBIX C TI0JIOM

IIpakTHyecKue 3aHATUS: 2

Perenue 3a1a4 Ha onpeielieHUe BEPOSTHOCTH BO3HUKHOBEHHSI HACIICACTBEHHBIX MPU3HAKOB MPH CIETUICHHOM

HACJICJOBAHHUH, COCTABJICHUE TeHOTUITNYECKUX CXEM CKPEIHBAHUS
Tema 2.6. OcHOBHOE cofiep:KaHue 4 OK - 01
3aKOHOMEPHOCTH TeopeTnueckoe o0yueHme: 2 OK - 02
H3MEHYHBOCTH W3MeHYMBOCTh MPU3HAKOB. BH/IbI NI3MEHUUBOCTH: HACIIEICTBCHHAS M HEHACIICICTBEHHAsI. 3aKOH TOMOJIOTHYECKUX OK - 04

psAnoB B HaciencreeHHou u3MeHunBocTy (H.M. BaBmiioB). MyTannonHast Teopusi H3MEHYNBOCTH. Buapl MyTanuii u
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OPpUYINHBI UX BO3HUKHOBCHU. KapI/IOTI/IH YCJIOBCKA. HaCJ’IeHCTBeHHHC 3a00J1eBaHKs YeoBeKa. I eHHbIe U
XPOMOCOMHBIC Ooie3HH uenoBeka. bonesnu ¢ HaCHCHCTBeHHOﬁ npeaApacinoI0KEHHOCTBIO. 3HaueHHe MGI[I/IIII/IHCKoﬁ
TCHCTUKHU B IMPCAOTBPAIICHNUN U JICUCHUHN T'CHECTUYCCKUX 3a00JI€BaHMI YeI0BEKA

IpaKTHYeCKHE 3AHATHSN 2
Pemenue 3aau Ha onpenesieHre TUIIA MYTALUK TIPH [Iepeiadye HACIeICTBEHHBIX IIPH3HAKOB, COCTABICHHE
TEHOTHITHYECKUX CXEM CKpPEIUBAHUS
Kontposabnas paéora 3aKoHbI HACJIEJCTBEHHOCTH U M3MEHUYHUBOCTH 2
Pasnen 3. Teopust 3Boonuu 6
Tema 3.1. UcTopus OcHOBHOE cofiep:KaHne 2 OK - 02
IBOTIONHOHHOrO yueHusl. | Teoperuueckoe o0yueHnue: 2 OK - 04
MuxkposBosronus [eprrie sBomtonmonnsie konuenuuu (OK.b. Jlamapk, JK.JI. Broddon). DBomtormonHast teopust Y. J{apeuna.
CuHTeTH4ecKasi Teopusl BOJIIOIMH U €€ OCHOBHBIE MOJIOKEHHSI.
Mukpospomonust. [Tomynsius kak aJieMeHTapHas eAMHHLA SBOTIONNH. [ eHeTHYeCKe OCHOBBI 3BOJIIOINH.
DremeHTapHble (HaKTOpPhI FBOMIOIMH. EcTecTBeHHbIH 0TOOp — Hanpassifonuii Gpaktop sBomonun. BugooodpazoBanue
KaK pe3y/ibTaT MUKPOIBOIIOLUH
Tema 3.2. OCHOBHOE cofiep:KaHne 2 OK - 02
Makpo3BoJionus. TeopeTruueckoe o0yuyeHne: 2 OK - 03
BosnukHoBeHHE U Maxpospomonusi. ©opMel 1 OCHOBHBIE HarpasiieHHs MakpoasBoirormu (A.H. CeseprioB). Ilytu noctmkenus
pa3sBUTHE )KM3HHM HA 6uonorudeckoro nporpecca. CoxpaHeHue OuopasHooOpasus Ha 3emiie.
3emute I'unoTe3s! ¥ TeopuK BOSHUKHOBEHUS KU3HU Ha 3emuie. [losiBeHNe nepBbIX KIETOK U UX 3BoMtolus. [IpokaproTsl u
9yKapuoThl. [IporcxokieHe MHOTOKJIETOUHbBIX OPraHU3MOB. BO3HNKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPHOT
Tema 3.3. OcHOBHOe cofiep:KaHue 2 OK - 05
Ipoucxoxaenueyenoseka | Teoperuueckoe ofyueHue: 2 OK - 06
— aHTPONOreHe3 AHTpononorus — Hayka o 4yejoBeke. CucTeMaTHUeCcKoe MOoIoKeHHe yernoBeka. CXOACTBO M OTIIMYUS YeTIOBEKa C
KHUBOTHBIMH. OCHOBHBIE CTa/IUM aHTPOIIOTeHE3a. DBOMIOLSI COBPEMEHHOI'0 YEJIOBEKA.
YenoBedyeckue packl M UX eIUHCTBO. Bpems 1 myTu pacceneHus yenoBeka 1o 1ianere. [Iprucrnoco0neHHOCTh
YeJI0BeKa K Pa3HbIM YCIOBUSIM CPEJIbl
Pasnea 4. Dxostorus 18
Tema 4.1. Dxonoruueckne | OcHOBHOe coep:KaHNe 1 OK - 01
(daxTopel 1 cpeanl xu3Hu | Teoperuueckoe ofyueHue: 1 OK -02
Cpenpl 0ONTaHNUs OPraHU3MOB: BOJHAS, HA3EMHO-BO3/AYIIIHAS, [IOYBCHHASI, BHYTpHOpPTaHN3MeHHas1. Pu3uKo- OK - 07
XMMHYECKHE OCOOEHHOCTH cpe]] 00MTaHus opraHn3MoB. [IpucriocobaeHns OpraHu3MOB K JKU3HH B Pa3HBIX Cpeax.
[ousitue sxonorudeckoro paxropa. Knaccupukanms sxonorudeckux paxropon. [Ipasuino muaumyma 1O. Jlubuxa.
3axoH tonepanTHoctu B. Hlendopna
Tema 4.2. Ilonyasinus, OcHOBHOE cofiep:KaHue 2 OK -01
coobmiecTBa, IKocucTeMbl | TeopeTnueckoe o0yyeHue: 1 OK - 02
OKoNorn4eckasi XapakKTepUCTHKA BH/A W MOMYISIIHN. DKOJIOTHIECKas HUIIA BHJa. DKOJIOTHYECKHE XapaKTEePUCTHKA OK - 07

rrorryssiun. Coo0IecTBa U AKOCUCTEMBI. brolieHo3 u ero cTpykrypa. CBa3u MEXIy OpraHM3MaMH B OHOILIEHO3E.
CTpyKTypHBIE KOMIIOHEHTBI 9KOCHCTEMBI: IPOAYIIEHTHI, KOHCYMEHTHI, pelylleHThl. KpyroBopoT BemecTB 1 MoTOK
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9HEpruH B 3KocucreMme. Tpoduueckne ypoBHI

TpaKkTHYecKHe 3aHATHS: 1

Tpoduueckne nenu u cern. OCHOBHBIE MTOKA3aTENN SKOCHCTEMBI. briomacca 1 mpoayKiyst. DKoJIorndeckre

TUpaMuIBI grcell, Ouomaccsl 1 dHepruu. [IpaBuito mupaMuisl SHEPTUU.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33aJJaHUH TI0 IEPEHOCY BEUIECTBA U SHEPTUH B IKOCHCTEMAX C

cocTaBjieHHe TPO(UUECKHX [eNel U MUpaMu OMOMacChl U SHEPTHH
Tema 4.3. Buocdepa - OCHOBHOE cofiep/KaHue 1 OK - 05
ria06aasHast TeopeTnueckoe o0yuenue: 1 OK - 06
JK0JIOTHYECKAs cUCTeMa Buocdepa — xuBas odbonouka 3emnu. Pazpurre npencrasienuii o 6nocdepe B Tpynax B.U. Bepnanckoro. Obnactu OK - 07

6uocdepsl 1 ee KOMIOHEHTHI. JK1Boe BenecTBO OMocdeps! U ero (hyHKIHH.

3aKOHOMEPHOCTH CyIIecTBOBaHUs drochepbl. OcobeHHOCTH OHOChEphl KakK IIT00AIbHOW SIKOCUCTEMBI.

Junamudeckoe paBHOBecue B Onocdepe. KpyroBoporsl BelecTB 1 OMOr€OXUMHYECKUE UKIIBL. | 100anbHbIe

9KOJIOTMYECKHE IPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue OCHOBHOE cofiep:KaHne 2 OK-01
AHTPOIOreHHBIX TeopeTruueckoe o0yuyeHue: 1 OK - 02
(paxTopoB Ha Ouochepy AHTpONOreHHbIe BO3IeCTBHs Ha Ouocdepy. 3arps3HeHHs] KaKk BUJl aHTPOIIOT€HHOTO BO3JICHCTBHSI. AHTPOIIOTeHHbIE OK-04

BO3JIeHcTBHA Ha atMocdepy. Bosaelictus Ha ruapocdepy. BozueiictBus Ha nmutocdepy. AHTPONIOreHHbIE OK - 07

BO3JICHCTBHS Ha OMOTHYECKHE COOOIIeCTBa. YTIIYOJIeHHO U3yYalOTCsl OTXOAbI, CBSI3aHHBIC C ONpe/IeNIEHHOM K 1.1.

podeCCHE/CIENUATBLHOCTBIO IIK 1.2.

IIpakTHYeCKHe 3aHATHA: 1

[NpakTuueckoe 3ansaTHe «OTXOIBI IPOU3BOICTBAY

*B ToM 4ncjie npog)ecCHOHATBLHO-OPMEHTHPOBAHHOE COAePKAHNE PAKTHYECKOr0 3aHITUS 2

[NpakTnueckoe 3ansatue «OTX0ABI IPoM3BOIACTBa». Ha ocHOBe denepanbHOro Kiaccu(puKamoOHHOro KaTauora

OTXOZOB OIPENeNATh KJIacC OMaCHOCTU OTXOJOB; arperaTHoe COCTOSIHUE U (PU3MUIEcKyto (JOpMy OTXOMOB,

o0pasyromuxcs Ha paboyeM MecTe / Ha 9Tanax NPOM3BOICTBA, CBSI3aHHBIE C ONPEAEICHHON

npodeccueit/crenuanbHOCTBIO
Tema 4.5. Bausinue OcHOBHOe cofiep:KaHue 2 OK - 02
conMAJIBLHO- TeopeTnueckoe o0yueHue: 1 OK - 04
KOO MYEeCKUX 3n0poBke U ero cocrapisroniye. GakTopsl, MONOKUTENHHO U OTPULATENBHO BIHUAIOIINE HA OPTaHU3M YEJIOBEKa. 1 OK -07
(hakTOpoB Ha 310pOBLE [Ipobnema TeXHOTCHHBIX BO3ICHCTBUI Ha 3I0POBbE YEIOBEKa (3JIEKTPOMArHUTHEIE TTOJIS, OBITOBAS XIMUS,
YyeJoBeKa M30BITOYHBIE ITYMBI, PaIHays U T.I1.). AJanTamus OpraHn3Ma 9eIoBeKa K GakTopaM OKPYKAfOIIeH Cpepl.

[puanmmne! GopMupoBaHus 310poBbecOeperaroniero nopeneHus. Gusndeckas akTHBHOCTD U 3J0POBBE.

BroxuMuyueckne acreKThl paloHaIbHOTO MHTAHHS

JlaGopaTopHble 3aHATHUS: 1

JlabopatopHas pabota Ha BEIOOD:
1. Jla6opartopHas pabora «YMCTBEHHAs pabOTOCIIOCOOHOCTEY
OBazieHre METOIaMH ONIPEACICHUS TIOKa3aTeNneil yMCTBEHHOH paboTOCTIOCOOHOCTH, OOBSICHEHHE TTOTYIeHHBIX
pe3ynbTaToB M (HOPMYIUPOBAHKE BEIBOJOB (IIMCEMEHHO) C UCIIOJIB30BAaHUEM HAYYHBIX ITOHATHIHA, TEOPUH 1 3aKOHOB
2. JlaboparopHas pabora «BiusHue aOMOTHYECKHX (AKTOPOB Ha UelOBeKa (HU3KME M  BBICOKHE
TeMIepaTyphl)»
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I/I3yquI/Ie MCXaHU3MOB aJalTallkiy OpraHnu3Ma YCJI0OBCKA K HU3KHNM U BBICOKHMM TEMIICpAaTypaMm U 00BSICHEHHE
MOJTYUCHHBIX PE3YJIbTATOB U (bOpMyJ'II/IpOBaHI/Ie BBIBOJIOB (HI/ICI)MGHHO) C UCIIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/IfI
1 3aKOHOB

B Tom uncie npodeccHoHAILHO-OPUEHTHPOBAHHOE CO/Iep:KaHNe J1a00pPATOPHOT 0 3aHATHS 2
KonTtpoJsbHas padora Teoperrueckre acleKThl SKOJIOT U 2
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJIePKaHNE (Cogep:KaHue MPUKJIATHOI0 MOTYJIfA)
Pazgen 5. buoJjiorus B :Xxu3HH 4
Tema 5.1. Buorexnonorun | OcHOBHOe cogep:KaHue 2
B JKH3HU KaXKI0T0 TeopeTnueckoe cogep:kanmne: 1
BrorexHonorus kak Hayka 1 Ipou3BoAcTBO. OCHOBHBIE HANPABIIEHHUS] COBPEMEHHON OMOTEXHOIOrMH. MeTo bl 1
6norexHonorun. OObEKTH OMOTEXHONOTHH. DTHKA OMOTEXHOJIOTMYECKMX M IeHETHYEeCKUX dKcriepiMeHToB. [IpaBuiia
TIOMCKa U aHaJIu3a OMOIKOJIOrn4ecKol MH(OPMALIMK U3 Pa3IMiHbIX UCTOYHUKOB (Hay4dHas M ydeOHO-Hay4dHas
JIMTEpaTypa, CpeICTBa MaccoBOW MH(pOpMaINH, ceTh VIHTEepHET U apyrue)
IlpakTHYecKue 3aHSTHA: 1
Keiicel Ha aHamM3 MHQOpPMAIIMHU O HAYYHBIX JOCTHIKEHHSIX B 00JaCTH T€HETUYECKUX TEXHOJIOT Ui, KJIETOYHOM 1
WHXCHEPUH, IHIIEBbIX OMOTEXHOJIOrMii. 3aluTa Kelica: pe/ICTaBIeHHE Pe3yIbTaTOB PEIIeHNUs KeHCOB (BBICTYILICHHE
C Tpe3eHTaIuen)
B Tom 4ucie npodeccHOHATHHO-OPHEHTHPOBAHHOE COleP:KaHie MPAKTHYECKOT0 3aHIATHSI 2
Tema 5.2.1. BMOTeXHO10THM B MPOMBILLTEHHOCTH 2
Tema 5.2.1. buorexnonorun (OcHOBHOe coep:KaHue 2
B POMBINLICHHOCTH [IpakTHYecKHe 3aHATHA: 2
Pa3BuTHE NIPOMBINITIEHHONH OMOTEXHOJIOTUH U ee PUMEHEHHE B XKHU3HH YeJIOBEKa, IOMCK M aHAIN3 HHPOPMaIUU U3 1
PA3IMYHBIX MICTOYHUKOB (Hay4dHas U yueOHO-Hay4dHas JIUTepaTypa, CpeIcTBa MaccoBOi MHPOpMaLUH, ceTh MIHTepHeT n
pyrue)
Keticbl Ha aHanW3 MHGOPMAIMK O PA3BUTUH MPOMBIIIICHHON OHOTEXHOJIOrnH (10 rpymmam)
3ammuTa Ketica: [IpencTaBnenne pe3yIbTaTOB PEICHUS KeHCOB (BBICTYIICHHE C MPE3CHTAICH) 1
Tema 5.2.2. ConpajibHO-3THYECKHE ACTIEKThI 0MOTeXHO0JIO0TMii 2
Tema 5.2.2. CoumaJbHO- OcHOBHOe cofiep:KaHue 1 OK - 01
3THYECKHE ACHEeKThI IIpakTHyecKue 3aHATUS: 1 OK - 02
0MOTeXHOJI0rHid OTHYECKUE aCTIEKThI Pa3BUTHSI OMOTEXHONOT M M MPUMEHEHNE UX B KHU3HHU YEJIOBEKa, OMCK M aHAIN3 HH(OpMaIn 1 OK - 03
13 pa3JINYHBIX HCTOYHHUKOB (HaydHas M yaeOHO-Hay4Has JIUTepaTypa, CpeACTBAa MACCOBOM HH(OPMAIHH, CETh
Wutepuer u npyrue)
Keticel Ha ananu3 uHpOpMAIMK 00 ITUUECKHUX ACTEKTaX Pa3BUTHsI OMOTEXHOIOTHH (110 TPYyIIam)
3amura Kkefica: [IpencrapieHne pe3yabTaToOB pemeHIs KeHCOB (BBICTYIDICHHE C TIPE3CHTAICH) 1
Tema 5.2.3. BHOTEXHOIOTHH ¥ TeXHUYeCKHe CHCTeMbI 2
Tema 5.2.3. OcHOBHOE cofiep:KaHue 1 OK - 01
BuoTexHoIOr UM U TIpakTHYECKHE 3aHATHS: 1 OK - 02
TeXHUYECKHE CHCTEMbI Pa3BuTHe OMOTEXHOIOTHIA ¢ MPUMEHEHNEM TEXHUUECKUX cucTeM (OnonmkeHepus, OnonHpopmarrka, Ononnka) u ux | 1 OK - 04

MIPUMEHEHNE B KH3HM YEJIOBEKa, TOMCK U aHAIN3 MH(POPMAINY U3 Pa3JINYHBIX HCTOYHUKOB (Hay4IHasi U yaeOHO-

Hay4JHasl JJUTepaTypa, CpecTBa MaccoBOl MH(popMaIiy, ceTb IHTEpHET 1 Apyrue)
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Ketficel Ha ananu3 nHGOpMAIK O pa3BUTHH OMOTEXHOJIOTHH ¢ IPIMEHEHHEM TEXHUUECKHUX CHCTeM (IO TpyIaMm)

3anmra kefica: [IpencraBienne pe3yapTaToOB penieHus KeHCOB (BBICTYIUICHHE C IPE3eHTANNEH) 1
IMpomexyTouHas atrectanms (1uddepeHIHPOBAHHBII 32a4€T) 2
Bcero: 46
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn 0
Jns  peanus3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IIPeIyCMOTPEHBI  ClIEAYIOIINe
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET XUMHHU U OMOJIOTHH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metomudeckoro coBeta dakynbreTa: [IpoTtokon Ne 8 ot 23.06.2025 1.

3.2. UudopmanuonHoe odecneyenue 00yueHus
[lepeuenr ucrnonb3yeMbIX y4dyeOHBIX H3naHUM, MHTEpHET-pecypcoB, IONOJHUTEIbHOU
JTUTEPaTypHI
OcHOBHbIE HCTOYHUKH
1 Aradonosa, U. b. buonorus : 6a3oBbIif ypoBeHs : yueOHuk / M. b. Aradonona, A. A.
Kamenckwii, B. . CuBornazoB. — 2-e u3j., ctep. — Mocksa : [IpocBemenue, 2025. —
271 c. — ISBN 978-5-09-121341-6. — TexkcT : 2neKkTpoHHBIHN // JIaHb : 3IeKTpOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/472913
2 Aradonona, 1. b. buosorus : 6a30BbIif ypOBEeHB : MPAKTHUKYM : yueOHOe mocobue / U. b.
Aradonosa, B. 1. CuBormnazoB. — 2-¢ u3z., crep. — Mocksa : [Ipocsemnienue, 2025, —
112 c. — ISBN 978-5-09-121342-3. — TekcT : 27eKTpOHHBIHN // JIaHb : 2IeKTPOHHO-
ounbmmoteunas cucrema. — URL.: https://e.lanbook.com/book/472916
3 EcrecTBo3Hanme: 6a30BbIi ypoBeHb : yueOHuk / M. FO. Anekcammuna, A. B. Jlsnnes, K.
B. I'anmaktnonos [u ap.] ; non pepakuueit U. 0. Anekcammnoi. — Mockasa :
[Ipoceemenue, 2024. — 288 ¢. — ISBN 978-5-09-113500-8. — TekcT : 37eKTpOHHBIN //
Jlanb : anekTpoHHO-OMOMMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/408806
4 EcrtectBo3HaHUE: 0a30BBI YPOBEHB: MPAKTUKYM : ydeObHoe nocobue / U. 1O.
Anexcamuna, O. A. Abnynaesa, A. B. Jlanues [u ap.] ; nox pegakmueit . FO.
AnekcamHoi. — Mocksa : [IpocBemenue, 2024. — 384 ¢. — ISBN 978-5-09-113501-
5. — Tekcer : anexrpoHHslii // JIans : anekTpoHHO-0MOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/408809
5 ApryHoBa, M. B. Dxosorus. bazosslii ypoBeHs : yueOHuk / M. B. ApryHnosa, /I. B.
MopryHn, T. A. Ilmtocauna. — Mocksa : [Ipocsemenue, 2024. — 175 c. — ISBN 978-5-
09-113130-7. — TekcT : 21eKTpOHHBIN // JIaHb : 3NIeKTPOHHO-OMOINOTeYHAas CUCTEMa. —
URL.: https://e.lanbook.com/book/408818
6 denopoc, E. Y. Dxonorusi: 6a30BbIil ypOBEHB: MPAKTUKYM : yueOHOe mocobue / E. U.

®enopoc, I'. A. HewaeBa. — Mocksa : [Ipocsemenue, 2024. — 381 ¢. — ISBN 978-5-
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09-110839-2. — TekcT : 3neKTpoHHbII // JIaHb : AMEKTPOHHO-OMOINOTeYHAs cUCTeMa. —
URL.: https://e.lanbook.com/book/408734
Jlono/IHUTeIbHbIEe HCTOYHUKH
1 buonorus : yueOHUK U PAKTUKYM JJIsl CPETHET0 MPpodeccHoHanbHOTo 00pa3oBanus / B.
H. Spwirun [u ap.] ; mox penakuueii B. H. Speiruaa. — 2-¢ n3a. — Mocksa :
WznatensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpHoe oOpa3osanue). — ISBN
978-5-534-09603-3. — Tekcr : anexrponnslii // O6pazoBarenpHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/511618
2 OO06yxos, JI. K. buosnorus: KIeTKU U TKaHH : yaeOHOE MOcoOue IS CPEIHETO
npodeccronansHoro oopazosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepad. u gon. — Mocksa : U3narensctBo HOpaiit, 2023. — 358 c. —
(ITpodeccnonanproe obpazobanue). — ISBN 978-5-534-07499-4. — Texkcr :
anexTpoHHsI // OOpa3zoBarensHas mwiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516336
DJIEKTPOHHBIE PeCypPChI

1 TocynmapctBenHas oOpa3oBaTreabHas miaTdopma «Poccuiickas 3eKTpoOHHAs IITKOIaY. -

URL.: https://resh.edu.ru/

16



4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Komneren Paznen/Tema THn oneHOYHBIX MepONPHUATHIA
nus
Paznen 1. Knerka — crpykrypuo- | Konrponbnas pabora « MoneKynsipHbI ypOBEHb OpraHH3aInu
(pyHKIHMOHAIbLHASA eANHULIA JKHBOT'O)
JKHBOTO
OK 02 Buonorus kak Hayka. O0mas 3anomHeHUe TA0HUIIBI C OITUCAHUEM METOJIOB
XapaKTepPUCTHKA KU3HU MUKPOCKOITUPOBAHUS C UX JJOCTOMHCTBAMH U HEJOCTaTKaMHU.
3amnonHeHne TabauIbl «BKiag yueHbIX B pa3BUTHE OUOIOTHI»
3aroHeHne CPaBHUTENBEHON TaOIUIIBI CXOJCTBA M Pa3IIMYHiA
JKHBOT'O M HE KHBOTO
OK 01 CrpykTypHO-(QDyHKIIMOHATIbHAS OrneHnBaeMasi TUCKYCCHsI 110 BOIPOCaM JIEKIIUU
OK 02 OpTaHU3aIHs KIETOK Pa3paboTka MEHTaJIbHON KapThl IO KIacCU(UKAINH KIETOK U X
OK 04 CTPOEHHIO Ha MPO- U IYKApPUOTHYECKUX U IO I[apCTBaM B MUHU
rpynmnax
BrinosiHeHHE U 3aIuTa JabopaTopHBIX padoT:
«CTpoeHue KIeTKH (pacTeHHUs, )KUBOTHBIC, TPUOBI) U KIICTOYHBIC
BKJTIOYEHUS (KpaxMa, KapOTHHOU B, XJIOPOIIACTHI,
XPOMOILTACTHI )»
[Mpaktryeckoe 3ausitue. [IpencraBieHue yCTHBIX COOOIIEHH C
Mpe3eHTaluell, TOATOTOBJIEHHBIX 110 NEPEYHIO HCTOUYHHUKOB,
PEKOMEHIOBaHHBIX MperoaBaTesieM
OK 01 CrpykTypHO-()yHKIIMOHAJILHBIE ®poHTANBHBIN OIIPOC
OK 02 (haKTOpBI HACIEACTBEHHOCTH Pazpabotka rimoccapus
OK 07 Pemienue 3aa4 Ha onpeeneHne Mocaea0BaTeIbHOCTH
HYKJIEOTH/I0B, aMMHOKHUCIIOT B HOPME U B CIIy4ae U3MEHEHUs
nocienoBaTeNibHOCTH HykiieotnaoB JTHK
OK 02 OOMeH BelecTB U IpeBpalieHue ®poHTANBHBIN OIIPOC
SHEPTHHU B KJIETKE 3aronHeHNe CPABHUTEIBHON TaOIHUIIBI XapaKTEPUCTHK TUIIOB
oOMeHa BEIIECTB
OK 02 JKM3HEHHBIN IUKIT KIIETKA. MUTO3. OO6cyxeHre Mo BOIpocaM JISKIUU
OK 04 Meiio3 Pa3paboTka neHTHI BpeMEHH JKU3HEHHOT O IIUKIIA
Pa3nen 2. Ctpoenue u pyHKIUM Konrponshas pabora “Crpoenue u pyHKINHM OpraHu3Ma’
OpraHmu3Ma
OK 02 Crtpoenne opranmsma OrneHnBaeMasi TUCKYCCHSI
OK 04 Pa3paboTka MeHTaIBHOM KapThl TKaHEH, OPraHOB M CUCTEM
OpTaHOB OPTaHMU3MOB (PacTEHHs, KUBOTHBIE, YETIOBEK) C
KPaTKOH XapaKTePUCTHKON MX (YHKITHI
OK 02 ®DopMEBI pa3MHOKEHUS OpraHm3MoB | DpoHTaIBHEL ompoc
3armomHeHne Ta0NHITBI ¢ KPATKOW XapaKTEePUCTUKOMN 1
npuMepaMu GopM pa3MHOKEHHS OPTaHU3MOB
OK 02 OnToreHes3 pacTeHuil, )KUBOTHEIX U |Pa3paboTka JIeHTHI BPEMEHH C XapaKTePHCTUKOW ITAIIOB
OK 04 YeNoBeKa OHTOT'CHE3a OTMIENFHON TPYNTIOHN )KUBOTHBIX M YeJIOBEKA IO
OK 06 MHUKPOTPYIIam
Tect/ompoc
CocraBneHue XU3HEHHBIX IUKJIOB PACTEHUH IO OT/eNIaM
(MoXx0OBHAIHBIE, XBOIIEBUIHBIE, TATIOPOTHUKOBHIHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)
OK 02 3aKOHOMEPHOCTH HaCJIeIOBAHHS Pazpabotka rimoccapus
OK 04 OpOoHTANIBHBIN OMPOC
OK 05 TecT no Borpocam JIEKUUU

Pemenne 3a7a4 Ha onpeacsieHUEC BEPOATHOCTH BO3ZHUKHOBCHUS
HACJICACTBCHHBIX MMPU3HAKOB IIPpU MOHO-, OH1-, HOJ'II/II‘I/I6pI/I,HHOM n
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AHAJIM3UPYIOIIEM CKpCIIMBAaHUU, COCTABJICHUC I'CHOTUIIMYCCKUX
CXEM CKpPCIIMBAHUA

OK 01 CuenieHHOE Hacle0BaHUE Tecr
OK 02 NIPU3HAKOB Pazpabotka rimoccapus
Pemenve 3aa4 Ha onpeiesieHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB IIPH CLIETUICHHOM HACJIEI0BaHUH,
COCTaBJICHHE TEHOTHITUYECKUX CXEM CKPEIIMBAHHS
OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH Tecr.
OK 02 Pemienue 3a7a4 Ha ornpeieneHre TUIIA MyTalluK MIPH Tiepeayde
OK 04 HACJIEJCTBEHHBIX MIPU3HAKOB, COCTABJICHUE T€HOTUITNIECKUX CXEM
CKpeIIUBaHU
Paznen 3. Teopust 3Bosonuun KontponbHas padora “TeopeTndeckue aceKThl SBOOIH
JKU3HU Ha 3emue”
OK 02 Hctopus »BoitoniMoHHOr0 yueHus. | DpoHTanbsHbI onpoc
OK 04 Muxkpo3Bomronus Pa3pabotka rioccapusi TEpMHUHOB
OK 07 Pa3paboTka JieHThI BpeMEHH pa3BUTHUS SBOJIIOIMOHHOTO YYEHUS
OK 02 Maxkpossomonusi. BosuukHoBenue u |OneHnBaeMas JUCKYCCHS: UCIIOJIb30BaHHE apryMEHTOB,
OK 04 pa3BUTHE XKU3HU Ha 3eMiie OMOIOrN4ecKOl TEPMUHOIOTHH U CUMBOJIMKH IS
JIOKa3aTeNbCTBA POJICTBA OPraHW3MOB Pa3HBIX CHCTEMATHYECKUX
TPy
Pa3paboTka JICHThI BpeMEHH BO3HUKHOBEHHSI U PA3BUTHUS JKU3HU
Ha 3emuie
OK 02 ITpoucxoxaenue yenoBexa — DpoHTANBHBIN ONpoC
OK 04 AHTPOIIOTeHE3 Pa3paboTka JIeHTbl BpEMEHH ITPOUCXOXKICHHS YEIOBeKa
Pa3znea 4. Dxosorus
OK 01 Okonorudeckue haktopel U cpeabl | Tect no skonorudeckum (akropam U cpeiam KHU3HU OpPraHU3MOB
OK 02 KHU3HU
OK 01 [onynsuwusi, cooduecTna, CocraBieHHe CXeM KPYyroBOpOTa BEIIECTB, UCIOIb3Yys MaTepHAIIbI
OK 02 SKOCHUCTEMBI JIEKLIUU
OK 07 Pemienne mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110
MIEPEHOCY BEIECTBA U SHEPTUU B 3KOCHCTEMAX C COCTAaBIICHUE
TpoHUYECKUX LIeTeil U mIpaMu GoMacchl M SHEPTHU
OK 01 Buocdepa - rinodanpHast OreHnBaeMasi TUCKYCCHS
OK 02 9KOJIOTUYECKast CHCTEMA Tect
OK 07
OK 01 Brusinue antpornorennsix hakropos |Tect
OK 02 Ha Obuochepy IIpakTrueckas padora “OTX0mbl MPOU3BOACTBA”
OK 04
OK 07
OK 02 Bnmstane corpansHo-3K0I0rTmYecKnx |OneHnBaeMast JUCKYCCHS
OK 04 (hakTOpOB Ha 3T0POBHE YETIOBEKA Brmonaenne nabopaTopHoi paboThI Ha BEIOOD:
OK 07 "YMcTBeHHas! pabOTOCTIOCOOHOCTH",
"Bmmstane abnotndeckux (pakTopoB Ha YeJOBeKa (HU3KHE U
BEICOKHE TEMIIepaTyps)"
Paspnen S. BuoJiorusi B aKu3HM 3ammTa Keiica: IpeCTaBIECHUE PE3yNbTaToOB PEIICHHS KEeHCOB
(BBICTYIIIEHHE C TIPE3CHTALINEH)
OK 01 BuorexHonorny B )XU3HU Kakaoro | BrImonHeHne Keiica Ha aHamm3 WHGOPMAIIUU O HAYIHBIX
OK 02 IOCTIDKEHUAX B 00JIACTH T€HETHMYECKUX TEXHOIOTHH, KIIETOYHOM
OK 04 WH)KEHEPHUH, MTUIIEBBIX OMOTEXHOMOTHH (TI0 TPYIIIaMm),
TIPE/ICTaBIICHUE PE3YAbTATOB PEIICHHUS KEHCOB
OK 01 [IpombinueHHast GMOTEXHOIOTHS Bemonnenue keiica Ha aHaIU3 UHOOPMALIMH O PA3BUTHU
OK 02 MPOMBIIIJICHHON OMOTEXHONOTrHi (IO TPYyIIaM), IpeCcTaBICHHE
OK 04 Pe3yabTaTOB pPEIICHMS KEHCOB
OK 01 CoumnanbHO-3THIECKUE ACTIEKTHI Brmonuenue keiica Ha aHaIu3 HHGOpMAaIUK 00 STHIECKHX
OK 02 OMOTEXHOIOTHIA aCIIeKTax pa3BUTHUs OMOTEXHOJIOrHi (10 rpynmnam),
OK 04 HPEACTABICHUE PE3YIbTATOB PEILICHHUS KEHCOB
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OK 01
OK 02
OK 04

BrorexHonornu u TeXHu4YecKue
CUCTCMBI

Beimonnenue keiica Ha aHaIu3 UHOOPMALIUK O PA3BUTHS
OMOTEXHOJIOTH C TPUMEHEHHEM TEXHUUECKHUX CHCTEM (TI0
TpyIIaM), IPeACTaBICHUE PE3YIbTATOB PEIICHHUS KECOB
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