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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 cneuuanbHoctu 09.02.11 «Pa3paboTka u ynpasieHHe NPOrpaMMHBIM 00ECTIEUEHUEM .

1.2. MecTo yueOHOTr0 npeMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENUATUCTOB
CpeJHero 3peHa
VYueOnniii npeamer «buonorus» 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
IPaMOTHBIX JAEHCTBUII B OTHOIIEHUM OOBEKTOB KMBOW IPHUPOJBI MU PEIIEHUS PA3IUYHBIX

JKU3HCHHBIX IIPO onem.

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

CIIO u na ocaose ®I'oC COO

Kon n [nanupyemble pe3yabTaThbl 0CBOCHHS TUCIUIUIHHBI
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

5




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
Bunosiorns kak Hayka. Teopernueckoe o0yueHue: 2
OO6mas xapakrepucruka | CoBpeMeHHBIE OTPACI OHOJOrHYecKuX 3HaHui. CBA3b OUOJIOTHH C IPYTMMH HAyKaMi: OHOXUMUS, OHO(U3HKA, OK 02
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
CtpyKTypHO- TeopeTnueckoe o0yueHue: 2
GyHKUHOHATLHAS Knerounas teopus (T. IlIBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOM KJIETOYHOM TEOpHH.
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
[IpuoOperenue onbITa MPUMEHEHUSI TEXHUKH MUKPOCKOIIMPOBAHUS MPY BHIITOJHEHUH J1aO0paTOPHBIX paboT: OK 01.
JlaGopatopHas OK 02.
1. Jla6opatopnas paGora «CTpoeHHE KIETKH (PACTEHHs, *KHUBOTHbIE, I'PHOBI) M KIETOUHBIE BKJIIOYEHMS OK 03.
(kpaxmait, KapOTHHOHIBI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[oaroroBka MHKpoIpenapaToB, HAOIIOACHHE ¢ TOMOIIBIO MHUKPOCKOIIA, BHISIBIICHHE PA3IHYUIl MEXIY H3y4aeMbIMHU
00BbeKTaMH, (POPMYITUPOBaHUE BEIBOJOB
IIpakTHYecKne 3aHATHS: 1
Bupycusle u 6akrepuaibHble 3a001eBanus. OOLIMe IPUHIMIIE HCIIOIb30BAHMS JICKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH IpHMEHEeHNs] aHTUOHOTHKOB. [IpencraBienue yCTHBIX COOOIICHNUH C PE3eHTALMeH, TOATOTOBIEHHBIX
T10 TIEPEYHIO MCTOYHMUKOB, PEKOMEHJOBAaHHBIX NPENOAaBaTeIeM
Tema 1.3. CTpyKTYypHO- OcHoBHOe cofiep:KaHue 4
(pyHKIMOHAJbHBIE TeopeTuueckoe o0yueHue: 1
(hakTophI XpomocomHas Teopust T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHEIH Ha00p KIETOK, TOMOJIOTHYHBIE 1
HaCJIeACTBEHHOCTH HETOMOJIOTHYHBIE XPOMOCOMBI, TaIDIONIHBIN 1 TUIDIOnAHbIH Habop. Hykmennossie kucnotsl: JJHK, PHK OK - 01
HaXO0XJICHNE B KIIETKE, NX CTPOCHUE U PYHKIMHU. MaTpHIHBIE MPOIECCH B KJIETKE: PEIUIMKALS, ONOCHHTE3 Oenka, OK - 02
penapauys. ['eHeTH4ecKuil Ko ¥ €ero CBOMCTBA
IIpakTHYecKue 3aHATHUS: 2
Pemenne 3aa4 Ha onpenesneHNE MOCIEN0BATEIbHOCTH HYKICOTHI0B, aMHHOKHCIIOT B HOPME U B CITy9ae N3MEHEHHS
nocieoBareabHocTu HykieotnaoB JTHK
Tema 1.4. OcHOBHOe cofiep:kaHue 2 OK -02




OOMeH BelecTB 1
npeBpanleHne YHEPTuu B
KJIeTKe

Teopernueckoe o0yueHue:

[MonsiTre MeTabonmM3M. ACCUMWISINS U IUCCUMUIISIIIAS — JIBE CTOPOHBI MeTabonn3Ma. THIel o0OMeHa BEIIeCTB:
ABTOTPOQHEINA U reTepoTpOHBIN, a3poOHbIH 1 aHa3poOHbIi. [Tnactuueckuiit ooMen. @orocuHTe3. XeMOCHHTE3

Tema 1.5. ’KuzneHHsblii OcHOBHOe coiep:KaHue 2
HUKJ KJIeTKH. MuTo3. TeopeTnueckoe o0yuenue: 2 OK - 02
Meiio3 Kinerounslit nuki, ero nepuojsl. MUTO3, €ro CTaiuy U MPOUCXOSIIUE MPOIecChl. buonornueckoe 3HaueHNEe MUTO3a. OK - 04
Metio3 u ero craguu. [ToBenenue xpomocom B Meiioze. Kpoccunrorep. bruonornueckuit cMpici Meiio3a
KonTpoasnas padora MosekysipHbIT YPOBEHb OPTaHU3AIHUH KUBOT'O 1
Pa3nen 2. CtpoerHue u GyHKIUM OPpraHu3mMa 20
Tema 2.1. CTpoenue OcHOBHOE cofiep:KaHne 1
opraHuzma Teopernueckoe o0yueHue: 1 OK -2
MHOrOKJIETOUHBIC OPTaHU3MBbI. B3aUMOCBS3b OPraHOB M CHCTEMBI OPTaHOB B MHOTOKJICTOYHOM OpTaHH3ME. OK-4
I'omeocTas opraHu3Ma U €ro HoAAepKAHUE B IMPOIECCE KU3HEACSI TEIBHOCTH
Tema 2.2. OCHOBHOE cofiep:KaHne 2
DopMbI pa3MHOKEHUS TeopeTnueckoe o0yueHue: 2 OK - 02
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:KaHue 2
OHnTOrenes pacteHuii, TeopeTnyeckoe o0yueHue: 2 OK - 02
JKHBOTHBIX M YeJIOBEKa WunuBuayansHOe pa3BUTHE OPraHU3MOB. DOMOproreHes u ero craauu. [loctamOpronansHblil nepuoa. Cranuu OK - 04
NOCTAMOPHUOHAIBLHOTO Pa3BUTHS Y KHUBOTHBIX M 4YesioBeka. [Ipsmoe u Henpsimoe pa3BuTue. buosoruyeckoe crapeHue
U cMepTh. OHTOreHe3 pacTeHHU
Tema 2.4. OcHOBHOe cofiep:KaHue 4
3akoHOMepHOCTH TeopeTnyeckoe o0yueHue: 2
Hac/1e10BaHus OCHOBHBIE TOHATHUS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMer. 3akoHsl I. Mennens (MoHOTHOpUIIHOE U OK - 02
MONUTUOpUIHOE CKpeliBanue). B3anMoneiicTBue reHoB OK - 04
IIpakTHyecKue 3aHATHUS: 2
Pemienue 3aa4 Ha onpeieNieHHE BEPOSTHOCTH BO3HUKHOBEHUSI HACIICJCTBEHHBIX MIPU3HAKOB IPH MOHO-, JTH-,
MOJIUTHOPUITHOM M aHAJIM3UPYIOLIEM CKPEIMBAHUH, COCTABJICHHE TEHOTUITHYECKUX CXEM CKPEIIMBAHHS
Tema 2.5. CuenjieHHoe OcHOBHOe cofiep:KaHue 4
HacJjleJoBaHHe Npu3HaKkoB | TeopeTnueckoe odyueHHe: 2
3akonbl T. Moprana. CreruieHHOe HaclieZIoBaHUE [eHOB, HApYILIeHUE cletuieHns. HacnenoBanue npu3HaKkoB, OK - 01
CIICTUICHHBIX C TIOJIOM OK - 02
IIpakTHYecKue 3aHATHUS: 2
Pelienue 3a1a4 Ha onpeieNieHUe BEPOSTHOCTH BO3HUKHOBEHHSI HACIICCTBEHHBIX MPU3HAKOB MPH CIETUICHHOM
HACJICJOBAHHUH, COCTABJICHUE TeHOTUITNYECKUX CXEM CKPEIHBAHUS
Tema 2.6. OcHOBHOE cofiep:KaHue 4 OK -01
3akoHOMepHOCTH TeopeTuueckoe o0yueHue: 2 OK - 02
H3MEHYNBOCTH M3MeHYnBOCTH IPHU3HAKOB. BHIBI MI3MEHUYMBOCTH: HACICACTBEHHAS M HCHACICIACTBEHHAS. 3aKOH TOMOJIOTHIECKUX OK -04
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psinoB B HacneacTBeHHOH n3MeHunBocty (H.M. BaBuioB). MyrannoHHast Teopust ©3MEHYMBOCTH. Buibl Myranuii u
TIPUYMHEI UX BO3HHKHOBeHMs. Kapuorun yenoeka. Hacnencreennsie 3a0oneBanus yenoBeka. | eHHble 1
XpOMOCOMHEIE O0JIe3HH YernoBeKa. boe3Hn ¢ HacieaCTBEHHOH MPeApaciioNoKeHHOCTI0. 3HaYeHHE MEUIINHCKOH
TEHETHKH B ITPEAOTBPAIICHUH U JICYEHUH T€HETUIECKUX 3a00JIeBaHNI YeIoBeKa

IIpakTHyeckHe 3aHATHSA: 2
Pemenue 3aau Ha onpenesieHre TUIIA MYTALUK TIPH [Iepeiadye HAaCJIeICTBEHHBIX IIPH3HAKOB, COCTABJICHHE
TEHOTHITHYECKUX CXEM CKpPEIUBAHUS
Kontposabnas paéora 3aKoHbI HACJIEJCTBEHHOCTH U H3MEHUYHUBOCTH 2
Pa3nen 3. Teopus 3BoIOIMHU 6
Tema 3.1. UcTopus OcHOBHOe cofiep:KaHue 2
3BOJIOIMOHHOrO yuenus. | TeopeTruueckoe odyueHue: 2
MuxposBosronus [eprrie sBomtonmonnsie konuenuuu (K.b. Jlamapk, JK.JI. Broddorn). DBomtormonHast teopust Y. Jlapsuna.
CuHTeTH4ecKasi TeOpHs SBOJIIOIMY U €€ OCHOBHBIE TIOJ0KEHUSI. OK - 02
MuxkposBosntors. [Tomymnsiius Kak 3JeMeHTapHast eIMHULA YBOIIONUH. | eHeTHYeCKUEe OCHOBBI HBOIOLIUH. OK - 04
DremeHTapHble (haKTOpPhI FBONMIOIMH. EcTecTBeHHbIH 0TOOp — Hanpassionuil Gpaktop sBomonun. BugooodpazoBanue
KaK pe3y/ibTaT MUKPOIBOIIOLUH
Tema 3.2. OcHOBHOE cofiep:KaHne 2
Maxkpo3BoJrronus. TeopeTruueckoe o0yuyeHue: 2
BosnukHoBeHHE U Maxpoapomonus. ©opMel 1 OCHOBHBIE HarpasiieHHs MakpoasBoirormu (A.H. CeseprioB). Ilytu noctimkenus OK - 02
pa3sBUTHE )KM3HHU HA 6uonoruueckoro nporpecca. CoxpaHeHue OuopasHooOpasus Ha 3emiie. OK - 03
3emute I'unoTe3s! ¥ TeopuM BOSHUKHOBEHUS KU3HU Ha 3emuie. [losiBeHNe nepBbIX KIETOK U UX 3BOMtolus. [IpokaproTsl u
9yKapuoThl. [IporcxoxieHue MHOTOKJIETOUHbBIX OPraHU3MOB. BO3HIKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPHOT
Tema 3.3. OcHOBHOe cofiep:KaHue 2
IIpoucxoxaenneuenopexa | TeopeTuyeckoe odydeHne: 2
— aHTpoONOreHe3 AHTpomonorus — Hayka o denoBeke. CHcTeMaTndeckoe MmoioskeHne 4enoBeka. CXOACTBO U OTVIMYHS YeTI0BEKa C OK - 05
JKUBOTHBIMHU. OCHOBHBIE CTAJJFIA AHTPOIIOreHe3a. DBOIIONNS COBPEMEHHOT'0 YEIOBEKa. OK - 06
YenoBeyeckue packl M UX €IUHCTBO. Bpems 1 myTu pacceneHus yenoBeka 1o 1iaHere. [Iprcnoco0neHHOCTh
YeJI0BeKa K Pa3HbIM YCIOBHUSIM CPEJIbl
Pasnea 4. Dxosrorus 18
Tema 4.1. Dxonoruueckne | OcHOBHOe coep:KaHNe 1
(daxTopel 1 cpeanl xu3Hu | Teoperuueckoe ofyueHue: 1 OK - 01
Cpenpl 0ONTaHNUs OPraHU3MOB: BOJHAS, HA3EMHO-BO3/AYIIIHAS, [IOYBCHHASI, BHYTpHOpPTaHU3MeHHas1. Pu3uKo- OK - 02
XMMHYECKHE OCOOEHHOCTH cpe] 00MTaHus opraHn3MoB. [IpucriocobaeHnst OpraHu3MOB K JKU3HH B Pa3HBIX Cpeax. OK - 07
[onsTre sxomoruaeckoro paxropa. Knaccudukarms skonornaeckux (axropos. [Ipasmno muranmyma FO. JInbuxa.
3axoH tonepanTHocty B. Hlendopna
Tema 4.2. ITonyasinus, OcHOBHOE cofiep:KaHue 2 OK -01
coo0mecTBa, 3kocucTembl | Teoperuueckoe o0yueHue: 1 OK - 02
DKoNorn4eckasi XapakKTepUCTHKA BHU/A W MOMYISIIHN. DKOJOTHIecKas HUIIA BHJa. DKOJIOTHYECKHUE XapaKTEePUCTHKA OK - 07

TONMYJIAIINN. COO6III€CTB& 1 5KOCHUCTEMBI. BI/IOL[GHOB 1 €TI0 CTPYKTYpaA. CBs3u MCXKYy OpraHu3MamMu B 6I/IOH€H036.
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CTpyKTypHBIE KOMIOHEHTBI 9KOCUCTEMBI: IIPOYLIEHTHI, KOHCYMEHTHI, peyleHTbl. KpyroBopoT BemecTB U MOTOK
9HEprHH B 3KocucreMme. Tpoduueckne ypoBHI

IIpakTnyeckue 3aHATHA:

Tpoduueckue nenu u cern. OCHOBHBIE MTOKa3aTENN SKOCKCTEMBI. briomacca 1 mpoayKius. DKoIorndeckre
TTIpaMHIBI grcell, Ouomaccsl 1 dHepruu. [IpaBuiio nupaMuisl SHEPTUU.

Pemenue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEILECTBA U SJHEPTUU B IKOCUCTEMAX C
cocTaBjieHHe TPOUUECKHX [enel U MUpaMu OMOMacChl U SHEPTHH

Tema 4.3. buocgepa -
rjodajabHast

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue:

IKoJoruyeckas cucreMa | Buocdepa — xxuBast obonouka 3emiu. Pazsurue npencrasienuii o ouocdepe B tpynax B.U. Bepuaackoro. Obnactu OK - 05
6uocdepsl 1 ee KOMIOHEHTHI. JKHBoe BeniecTBO OMocdeps! U ero (hyHKIHH. OK - 06
3aKOHOMEPHOCTH CyIIecTBOBaHUs orochepbl. OcoOeHHOCTH OHOChEphl Kak IIT00AIbHOW SIKOCUCTEMBI. OK - 07
Junamudeckoe paBHOBecue B Obnocdepe. KpyroBopots! BeniecTB 1 OMOre0XMMHYECKUE IUKIIBL. | 100abHbIe
9KOJIOTMYECKHE IPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. Bnusinne OcHoOBHOe cofiep:KaHue
AHTPOIOreHHBIX TeopeTruueckoe o0yuyeHne: OK-01
(paxTopoB Ha Ouochepy AHTpOnNOreHHbIe BO3IECTBHS Ha Ouocdepy. 3arps3HeHHs] KaKk BUJI aHTPOIIOT€HHOTO BO3JICHCTBHSI. AHTPOIIOTeHHbIE OK - 02
BO3JIeHcTBHA Ha atMocdepy. Bosaelictus Ha ruapocdepy. BozneiictBus Ha nmutocdepy. AHTPONIOreHHbIE OK -04
BO3JIHCTBHS HAa OMOTHYECKUE COOOIIECTBa. Y TIIyOIEHHO M3y4aroTCs OTXObl, CBSI3aHHBIE C ONPEACIICHHOM OK - 07
npogeccueil/cnenuantbHOCThIO MK 5.2.
IIpakTHYecKHe 3aHATHSA: IK 6.1.
[IpakTnyeckoe 3ausaTHE «OTXOIBI IPOU3BOJCTBA» IK 6.5.
*B ToM 4ncjie npo¢)ecCHOHATBLHO-OPMEHTHPOBAHHOE COAepPKAHNE NPAKTHYECKOr0 3aHITUS [K 8.1.
[NpakTnueckoe 3ansaTre «OTX0AB! IPOM3BOIACTBa». Ha ocHOBe denepanbHOro Kiaccu(puKamOHHOr0 KaTauora
OTXOZO0B OIPENeNATh KJIacC OMaCHOCTU OTXOJOB; arperaTHoe COCTOSIHUE U (PU3MUIEcKyto (JOpMY OTXOMOB,
o0pasyromuxcs Ha paboyeM MecTe / Ha 9Tanax NPOM3BOICTBA, CBSI3aHHBIE C ONPEACICHHON
npodeccueit/crenuanbHOCThIO
Tema 4.5. Bausauue OcHOBHOe cofiep:KaHue
COLIMATBHO- TeopeTuueckoe odyyeHue: OK - 02
KOO MYEeCKUX 310poBBE U ero cocTapisomue. GakTopbl, HONOKUTENHHO U OTPULIATENEHO BIIHMSIONIME Ha OPraHU3M YeIoBeKa. OK-04
(hakTOpoB Ha 310pOBLE [Ipobnema TeXHOTCHHBIX BO3IECHCTBUI Ha 3I0POBbE YEIOBEKa (3JIEKTPOMArHUTHEIE TTOJIS, OBITOBAS XIMUS, OK -07
YyeJIoBeKa M30BITOYHBIE ITYMBI, PaHays U T.11.). AJanTanus OpraHn3Ma 9eIoBeKa K GakTopaM OKPYKAOIIeH Cpepl.
[puanmne! GopMupoBaHus 310poBbecOeperaroniero nopeaeHus. @usudeckas akTHBHOCTE H 370POBbE. IIK'5.2.
BroxuMuueckne acreKThl paloHaIbHOTO MHTAHHS IK6.1.
JlaGopaTopHble 3aHATHUS: IIK 6.5,
JlabopatopHas pabota Ha BEIOOD: EE g;_
1. JlaGoparopHnas paGoTa «YMCTBEHHAs pabOTOCIIOCOOHOCTEY K 9.3,
OBazieHre METOIaMH ONPEACICHUS TIOKa3aTeNnell yMCTBEHHOM paboToCIIocoOHOCTH, OOBICHEHNE ITOTYd eHHBIX MK 10.1.
pe3ynbTaToB U (HOPMYIUPOBAHKE BBIBOJOB (IIMCEMEHHO) C UCIIOJIB30BAaHUEM HAYYHBIX ITOHATHH, TEOPUHA M 3aKOHOB MK 11.1.

2. JlaGoparopHas pabora «BiusiHHe a0uoTHuecKMX (AKTOPOB HA 4YeNOBeKAa (HU3KME W BBICOKHE
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TeMITepaTyphI)»
Wzydenne MexaHU3MOB aIaNTAllA OpraHN3Ma 4YeJIOBeKa K HU3KMM M BBICOKUM TeMITepaTypaM U 0ObsICHEHHE
TIOTYYEHHBIX PEe3yNbTaToB U GOPMYINpPOBaHNE BEIBOIOB (IIMCHbMEHHO) C UCIIONB30BAHIEM HAayIHBIX ITOHSATHH, TEOpUi
1 3aKOHOB

*B Tom uncie npodeccOHAIBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe J1a00pPATOPHOI0 3aHITUS 2
B kauecTBe TpHUITEpOB CHMKAIOMINX PA0OTOCIIOCOOHOCTH MCIIONB30BATh YCIOBHUS OCYIIIECTBICHHS
1poecCHOHANBEHON JIEITEIFHOCTH: IITyM, TeMIlepaTypa, u3ndeckas Harpy3ka u T.JI.
KonTtpoJsbHasi padora Teopernueckre acleKThl SKOJIOT U 2
IIpodeccnoHaILHO-OPHUEHTHPOBAHHOE Cojiep:KaHue (Coiep:KaHne NPUKJIATHOTO MOTYJIsT)
Pa3pnen 5. buojiorusi B :Kxu3HA 4
Tema 5.1. Buorexnonorun | OcHOBHOe coep:KaHue 2
B KH3HH Ka’KA0r0 TeopeTnueckoe cogep:kaHue: 1
BrorexHonorus kak Hayka 1 Ipou3BoACcTBO. OCHOBHBIE HAIPABIICHUS COBPEMEHHON OMOTEXHOIIOTMH. MeTo bl
o6roTexHonoruu. OObEKThl OMOTEXHONIOIHH. ITHKA OHOTEXHOJIOIMYCCKUX M TCHETHUCCKUX dKCIepruMeHToB. [IpaBuina 1
MIOMCKa U aHAJIN3a OMOIKOJIOrn4ecKor HH(POPMAIMK U3 Pa3IMuHbIX UICTOYHUKOB (HaydHast U yueOHO-Hay4dHAs
JIMTEpaTypa, CpeiICTBa MaccoBOW MH(pOpPMaINH, ceTh VIHTEepHET U apyrue)
IlpakTHYecKue 3aHSTHA: 1
Keiicel Ha aHamM3 HHQOpPMAIMHU O HAYYHBIX JOCTHXKEHHSX B 00JaCTH T€HETUYECKUX TEXHOJIOT Ui, KJIETOYHOM
WHXCHEPUH, IHIIEBbIX OMOTEXHOJIOr M. 3aluTa Kelica: Mpe/ICTaBlIeHe Pe3yIbTaTOB PEIIeHUs] KeHCOB (BBICTYILUICHHE 1
C Tpe3eHTaIen)
*B ToM unciie npogeccHOHAJLHO-OPMEHTHPOBAHHOE COlepsKaHUe NPAKTHYECKOr0 3aHATHS 2
Tema 5.1 oOsi3aTenbHa s U3yUEHHs CTYJICHTAMHU Beex npodeccuit/criennanbHocTei
Tema 5.2.1. BMOTeXHO10THM B POMBILLTEHHOCTH 2
Tema 5.2.1. buotexnonorun (OcHOBHOe cofep:KaHNe 2
B MPOMBIILIEHHOCTH [IpakTHYecKue 3aHATHUS: 2
Pa3BuTHE POMBIIUICHHOW OMOTEXHOIOTHI U €e IPUMEHEHHE B )KU3HU YeIOBeKa, TIOMCK M aHAIN3 HHPOPMAIUU U3
[pa3IMYHBIX UCTOYHUKOB (HaydHasi M ydeOHO-Hay4YHas INTEpaTypa, CPefcTBa MaccoBOl MH(popManun, ceTh VHTepHeT 1 1
pyrue)
Keticbl Ha aHanu3 MHGOPMAIMK O PA3BUTUH MPOMBIIIICHHONH OHOTEXHOJIOrnH (110 rpyrmam)
3amura kefica: [IpencrapieHne pe3yabTaToOB pemeHIs KeHCOB (BBICTYIUICHHE C PE3CHTAITNCH) 1
Tema 5.2.2. CounajJbHO-dTHYECKHE aCIIEeKThI OMOTEXHOJIOrHid 2
Tema 5.2.2. ConnajabHo- OcHOBHOe cofiep:KaHue 1
ITHYECKHUE ACTIEKTHI IIpakTHyecKue 3aHATUS: 1 OK - 01
OMOTeXHOJIOrHi DTHYECKUE ACTIEKThI Pa3BUTHSI OMOTEXHOIOT M M MPUMEHEHHE UX B JKH3HHU YeJIOBEKa, MOMCK U aHAIIN3 HH(POPMAIHH OK - 02
73 Pa3IMIHBIX UCTOYHHUKOB (HaydHas U yaeOHO-Hay4dHAas TUTEPaTypa, CPEACTBa MACCOBON MH(OpMAIINH, CETh 1 OK - 03
WuTepHer u npyrue)
Keticpl Ha aHamM3 WHGOPMANIMK 00 STHYECKUX ACIIEKTaX Pa3BUTHS OMOTEXHOIOTHH (110 TPYIIaM)
3ammra kefica: [IpencraBneHne pe3yabTaToOB peleHNs KeHCOB (BBICTYIUICHHE C MTPE3CHTAINEH) 1
Tema 5.2.3. BHOTeXHOIO0THH M TeXHHYECKHE CHCTEMbI 2
Tema 5.2.3. | OcHoOBHOE coiep:kaHue 1 OK -01
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Buorexnosiornu u IIpakTnyeckue 3aHATHA: 1 OK - 02
TeXHUYeCKHe CHCTEMbI PazBuTHe OMOTEXHONIOIMH C IPUMEHEHNEM TEXHUYECKUX CHCTEM (OHOMH)XeHepHs, OnonH(popMaTiKa, OMOHUKA) M UX OK - 04
TIPUMEHEHHE B JKH3HU YEJIOBEKA, TOVCK U aHAIN3 MH(POPMAINY U3 Pa3JINYHbIX UCTOYHUKOB (Hay4Has U yaeOHO- 1
Hay4Has JJUTepaTypa, CpeicTBa MaccoBOl MH(pOpMaLuH, ceTh VIHTepHeT u Apyrue)
Keticel Ha aHanu3 uHGOPMAIMK O pa3BUTUH OMOTEXHOJIIOTHH C IPUMEHEHHEM TEXHHUYECKHUX CHCTEM (TI0 TpyIaMm)
3ammuTa ketica: [IpencTaBiieHue pe3y/IbTaTOB PEIICHUS KEHCOB (BBICTYILICHHUE C MPE3CHTAITHCH) 1
IIpome:xkyTouHast
aTrecTamnus mo JuddepeHnnpoBaHHbIN 3a4eT 2
AUCIUTIJINHE
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

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanmoHHoe odecneyeHne 00yueHust
[lepeuenr wucnonb3yeMbIX y4yeOHBIX H3IaHUM, VHTEepHET-pecypcoB, ITONOJHUTEIbHOM
JTUTEPaTypHI
OcHOBHbIE HCTOYHUKH
1 Aradonosa, U. b. buonorus : 6a3oBbIif ypoBeHs : yueOHuk / M. b. Aradonona, A. A.
Kamenckwii, B. . CuBornaszoB. — 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 ypOBEHB : MPAKTUKYM : yaeOHOe mocodue / 1. 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 EcrecTBo3Hanue: 6a30BbIi ypoBeHb : yueOHuk / U. FO. Anekcamuna, A. B. Jlsamnnes, K.
B. I'anmaktnonos [u ap.] ; nox pepakuueit U. 0. Anekcammnoi. — Mockasa :
[Ipoceemenue, 2024. — 288 ¢. — ISBN 978-5-09-113500-8. — TekcT : 37eKTpOHHBIN //
Jlanb : anekTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/408806
4 EcrectBo3HaHUE: 6a30BBIN YPOBEHb: MPAKTUKYM : yueOHoe mocobue / U. FO.
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 : 3IeKTPOHHO-OUOINOTeYHAas CUCTEMA. —
URL.: https://e.lanbook.com/book/408818
6 denopoc, E. Y. Dxonorusi: 6a30BbIil ypOBEHB: MPAKTUKYM : yueOHOe mocobue / E. U.

®enopoc, I'. A. HeuaeBa. — Mocksa : [Ipocemienue, 2024. — 381 c. — ISBN 978-5-
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09-110839-2. — TekcT : aneKTpoHHbII // JIaHb : AMeKTPOHHO-OMOIMOTeYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/408734
Jlono/IHUTeIbHbIEe HCTOYHUKH
1 buonorus : yaeOHUK U PAKTUKYM JJISI CPEIHEr0 podeccuonambHoro oopazoBanus / 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 OO6yxos, JI. K. buosnorus: KIeTKH U TKaHH : y4eOHOE TTOCOOHE TSI CPETHETO
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 :
anexTpoHHbI // O0pa3oBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516336
DJIEKTPOHHBIE PeCypPChI

1 TocynmapctBenHas oOpa3oBaTeabHas miaTdopma «Poccuiickas AMEKTPOHHAS MKOJIA. -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O

INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

JMCUUIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIIUX U MPO(ECCHOHATBHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Oo6mas Paznen/Tema Tun oneHOYHBIX MepONPHUATHIA
KOMIeTeHIUs
Pazgen 1. Knerka — KonrponbHas pabora « MoneKynsspHbId ypOBEHb OpraHU3aliu
CTPYKTYpPHO- JKHBOT'O)
(pynkunuonaabnan
€IMHHIIA ;KMBOT0
OK 02 buonorus xak Hayka. 3arnonHeHne TabJHIIBI C OTMCAHUEM METOJJ0B MHUKPOCKOITMPOBAHHS C
OOmmas XapakTepucTUKa | MX JOCTOMHCTBAMH U HEAOCTaTKaMHU.
KHU3HU 3amnonHeHne TabauIbl «BKiag yueHbIX B pa3BUTHE OUOIOTHI»
3aroiHeHre CPaBHUTENILHON TaOJHIBI CXOACTBA U PA3IHYUHN KHBOTO U
HC )KUBOT'O
OK 01 CtpyKTypHO- OrneHuBaeMasi TUCKYCCHsI 110 BOIPOCaM JIEKIIUU
OK 02 (G yHKIOHATIbHAS Pa3paboTka MEHTaJIbHON KapThl IO KIACCU(UKALNH KIETOK U X
OK 04 OpTaHU3aIMsl KIETOK CTPOEHHIO Ha MPO- U FYKAPUOTHYECKUX U IO [IApCTBAM B MUHHU TpyIIax
BrinonHenre u 3anuTa 1adopaTopHbIX pador:
«CTpoeHue KIeTKH (pacTeHHUs, )KUBOTHBIC, TPUOBI) U KIICTOYHBIC
BKJIFOUCHUS (Kpaxmall, KapOTHHOU/IBI, XJIOPOILIACTHI, XPOMOIUIACTHI)»
[Mpaktuyeckoe 3anstue. [IpencraBieHre yCTHBIX COOOIIEHH C
Mpe3eHTaluell, TOATOTOBJIEHHBIX 110 NEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBaHHBIX MperoaBaTesieM
OK 01 CtpykTypHO- ®poHTANBHBIN OIIPOC
OK 02 (G yHKIMOHANBHBIE Pazpabotka rimoccapus
OK 07 (baxTopsI Pemrenne 3aa4 Ha onpeneneHue mociae10BaTeIbHOCTH HyKICOTH OB,
HACJIEACTBEHHOCTH AMHHOKHUCIIOT B HOPME U B ClTy4ae U3MEHEHHUs [10CIIEA0BATEIbHOCTH
Hykieotunos JJHK
OK 02 OOMeH BelecTB U ®DpOoHTAIBHBIN OIIPOC
NpeBpalieHye SHEPTUU B | 3aIloIHEHHE CPAaBHUTENBHOM TaOJIMIBI XapaKTePUCTUK TUIIOB OOMEHa
KIIETKE BEILIECTB
OK 02 JKM3HEHHBINA ITNKIT OO6cyxeHre Mo BOIpocaM JISKIHN
OK 04 kieTkn. Murtos. Meiio3 Pa3paboTka JeHTHI BpeMEHH KU3HEHHOT 0 LUK
Pa3gen 2. CTpoenue u KonrponsHas pabora “Crpoenue u pyHKIuM opraHumzma’
(pyHKIMM opranusmMa
OK 02 Crtpoenne opranmsma OrneHnBaeMasi TUCKYCCHSI
OK 04 Pa3paboTka MeHTaIBHOM KapThl TKaHEH, OPraHOB M CHCTEM OPTaHOB
OpTaHU3MOB (PaCTeHHUs, )KUBOTHBIE, YEIOBEK) C KPATKOI
XapaKTePUCTHKON UX QYHKIHIA
OK 02 ®DOopMBI pa3MHOKEHUS ®DpoHTAIBHBIN OIIPOC
OpraHW3MOB 3arnonHeHne TaOIHIBI C KPATKOW XapaKTePUCTHKON W IPUMEPaMH
(hopM pa3zMHOKEHHST OPTaHIU3MOB
OK 02 OHTOTEeHe3 pacTeHNUH, Pa3paboTka neHTHI BpEMEHH C XapaKTePUCTUKOHN STAIlOB OHTOTeHE3a
OK 04 KMBOTHBIX U YEJIOBEKa OT/IETBbHOMN TPYIIION KUBOTHBIX M YEJIOBEKA IO MUKPOTPYIIIIAM
OK 06 Tect/ompoc
CocraBneHune KU3HEHHBIX IUKJIOB PACTEHUH 1O OT/eNaM (MOXOBHUIHBIE,
XBOIIEBHIHbIE, TATIOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
TIOKPBITOCEMEHHBIC)
OK 02 3aKOHOMEPHOCTH Pazpabotka rimoccapus
OK 04 HacJeI0BaHMs OpoHTANIBHBIN Onpoc
OK 05 TecT no Borpocam JIEKUUU

Pemenne 3aJa4 Ha onpeacsieHUEC BEPOATHOCTH BO3ZHUKHOBCHUS
HACJICACTBCHHBIX MPU3HAKOB IIPpHU MOHO-, O1-, HOJ'II/IFI/I6pI/II[HOM n
AHAJIM3UPYIOLIEM CKPCHIMBAHUH, COCTABJICHUC I'CHOTUITNYCCKUX CXEM
CKpCHIMBAHUsA
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OK 01 Cuennensoe Tecr
OK 02 HAaCJIEOBaHNE Pa3pabotka rioccapus
TIPU3HAKOB Pemenve 3aau Ha onpeiesieHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB IIPH CIEIUICHHOM HACIIEI0BaHUH,
COCTaBJICHHE T€HOTHITHUECKUX CXEM CKpEITHBaHUS
OK 01 3aKOHOMEPHOCTH Tecr.
OK 02 HU3MEHYUBOCTH Pemenue 3aa4 Ha onpezeneHyue TUNIA MyTallUy TIpY Nepeaayde
OK 04 HACJIEJCTBEHHBIX MIPU3HAKOB, COCTABJICHUE T€HOTUITNIECKUX CXEM
CKpeIIUBaHU
Paznen 3. Teopusi KontponbHas padora “TeopeTnueckue acieKThI BOIIOIUH KU3HU Ha
IBOJTIOIUH 3emie”
OK 02 HUcropus sBommoninoHHOro | OpoHTANBHEIN onpoc
OK 04 yuenusi. MukposBononust | PazpaboTtka riioccapusi TEpMHUHOB
OK 07 Pa3paboTka JIeHThI BpeMEHH pa3BUTHUS SBOJIIOIMOHHOTO YUEHUS
OK 02 MaxposBomronus. OneHnBaemast IMCKYCCHSI: UCIIONIb30BaHNE apTyMEHTOB, OMOJIOTHYECKOM
OK 04 Bo3HukHOBeHUE 1 TEPMHUHOJIOTMH U CUMBOJIMKM JUIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB
pa3BUTHE XHU3HU HA 3eMJIe | Pa3HBIX CUCTEMATHYECKUX TPYIII
Pa3pabotka JieHThI BpeMEHN BO3ZHUKHOBEHUSI U Pa3BUTHUS JKU3HH Ha
3emie
OK 02 [Tpoucxoxnenre yenopeka | ODpOHTAIBHBIN OMpPOC
OK 04 — aHTPOIOTeHe3 Pa3paboTka JIeHTbl BpEMEHH ITPOUCXOXKICHHS YeJIOBEKa
Pasznea 4. Dxosorus
OK 01 Dkonoruueckue GakTopbl | TecT mo 3KojgoruyeckuM (hakropam U Cpeaam KU3HH OPraHU3MOB
OK 02 U Cpelibl KU3HU
OK 01 [onynsuus, coodmecrBa, |CocTaBiIeHHE CXEM KPYroBOpOTa BELIECTB, UCIIONb3Ysl MaTEpHAIIbI
OK 02 SKOCHUCTEMBI JIEKLIUU
OK 07 Penienne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110
MIEPEHOCY BEILECTBA U SHEPIUU B 3KOCHCTEMAX C COCTAaBIICHUE
TpoHUYECKUX Leneil U mupaMuz 6oMacchl ¥ SHEPTHU
OK 01 Buocdepa - rinodanpHast  |OueHrBaeMasi AMCKYCCHUs
OK 02 sKonorudeckas cucrema | Tect
OK 07
OK 01 Bnmsane antponorennsix | Tect
OK 02 (axTopoB Ha ouochepy  |[Ipakrtudeckas padora “OTX0/bI MIPOU3BOACTBA”
OK 04
OK 07
OK 02 Baustane conmanbHO- OrneHnBaeMasi TUCKYCCHS
OK 04 SKOJIOTHYECKHUX (hakTopoB |BrimonHeHne mabopaTopHOil pabOTHI Ha BEIOOD:
OK 07 Ha 3JIOPOBBE YEIIOBEKA "YMcTBeHHas! pabOTOCTIOCOOHOCTH",
"Brmstane abnotndeckux (pakTOpoB Ha YeIOBeKa (HU3KHUE M BHICOKUE
TeMIeparypsi)"
Paspnen S. BuoJiorus B 3ammTa Keiica: IpeCTaBIEHUE PE3yNbTaTOB PELICHHS KEHCOB
SKH3HH (BBICTYIUIEHHE C TIpE3eHTaIHeH)
OK 01 buorexnonornu B )xu3HM | BrImonHeHne Keiica Ha aHANH3 WHPOPMALIMN O HAYIHBIX JOCTIDKEHHASX B
OK 02 Ka)K0ro 00JTaCcTH TeHETUIECKUX TEXHOJOTHHA, KIETOTHONH MHKEHEPHH, MTUIIEBBIX
OK 04 OMOTEXHONOTHH (IO TPYIIIaM), IPEICTABICHUE PE3YIbTATOB PEIICHAS
KeHCoB
OK 01 [IpomsbimneHnas BrimonHeHne Ketica Ha aHAJIN3 UHPOPMAITUH O Pa3BUTHU
OK 02 OMOTEXHOIOTUS MPOMBIIIJICHHON OMOTEXHONOTHi (IO TPYyIIam), IpeCcTaBICHHE
OK 04 Pe3yabTaTOB pPEIICHMS KEHCOB
OK 01 ConnanbHO-3THYECKHE Bemmonnenue keiica Ha aHaIM3 HHOOPMALMH 00 STHIECKUX acHeKTax
OK 02 ACTIEKTHI OMOTEXHOJIOTHH | pa3BUTHS OMOTEXHOJOTHH (110 TPYIIIaM), IPEACTaBICHAE PE3yIbTaTOB
OK 04 pelIeHns KeHcoB
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OK 01
OK 02
OK 04

BrorexHnonorun u
TEXHUYCCKHEC CUCTCMBI

Beimonnenue keiica Ha aHaIM3 HHOOPMALIUK O Pa3BUTHSI OMOTEXHOIIOT A
C IPUMEHEHHNEM TEXHHYECKUX CHCTeM (TI0 TpyIIIaM), pe/ICTaBIeHIE
Pe3yabTaTOB pEIICHUS KEHCOB
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