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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOI'PAMMBbBI YYEBHOM
JUCHUITIUHBI
OV ]1.01.08 «buomorusi»

1.1. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrPpaMMbl

VYuebnas nucuumuimaa OY [1.01.08 «buonorus» sBisieTcss 4acThio 00111€00pa30BaTEILHOTO
UKIa 00pa3oBaTeNbHOW NPOrpaMMbl B COOTBETCTBUU C (pelepajbHbIM TOCYJapCTBEHHBIM
oOpa3oBaTenbHbIM cTaHaapToM no crneuuranbHocTy 40.02.04 FOpucnpyaeHuys, yTBepxKACHHBIM
npukazoM MunucrepcTBa npoceleHus: Poccuiickoit @enepanuu ot «27» oktsiOps 2023 1. Ne 798.

1.2. Heapb u 3aga4n u3yyeHus y4eOHOM JUCHUIITHHBI

ILlenv yuebnoit oucyuniunor:

- QopmupoBaHue y OOYy4YalOIIUXCS IIEJIOCTHOW CHUCTEMBbl OHOJIOTMYECKMX 3HAaHUUA O
CTPYKTYPHO-(YHKIIHOHAIBHON OpraHU3alMy )KUBBIX CUCTEM PAa3HOTO paHra (OT MOJIEKYJISIPHOTO
10 O6uochepHOTO ypOBHS), Pa3BUTHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, HKOJIOTUYECKOU
KYJIBTYpbl B OMOITUYECKOTO MBIIIUICHHUS, a TAKKE MMPHUOOPETEHHE YMEHUI MPUMEHSITh 3TH 3HAHUS
JUisi OOOCHOBAaHHOTO W OTBETCTBEHHOT'O TIOBEJEHUSI B MPHUPOJE, COXPAHEHUS COOCTBEHHOTO
3M0POBbSI M pEIICHUS NPAKTUYECKUX IKU3HEHHBIX 3a/lad B YCJIOBUSX COBPEMEHHOTO
TEXHOJIOTUYECKOTO OOIIECTBA.

3aoauu yueoHOl OUCUUNTUHDBL:

- OCBOCHHME OOYYaIOIIUMHCS CHUCTEMBbl 3HAHUN O OMOJIOTMYECKUX TEOPHSX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiaX, CIYKalIMX OCHOBOH misi (HOpMHUPOBaHUS
NpE/ICTaBICHUN O EeCTECTBEHHO-HAay4YHOW KapTUHE MHpa, O METOJaX HAy4YyHOro IO3HaHMS,
CTPOEHHMH, MHOrooOpa3uu M OCOOEHHOCTSAX JKMBBIX CHUCTEM pPa3HOrO YpPOBHS OpraHU3alluy,
BBIJIAIOLINXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

- (opMupoBaHHE Yy O0OyYarOIIMXCs MO3HABATENbHBIX, MHTEUIEKTYalbHBIX U TBOPYECKUX
CrocoOHOCTEN B Mpoliecce aHaIM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJOTMU HAYYHBIX B3IJIS/IOB,
U/Iel ¥ MOAXO0/I0B K M3yUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIniy;

- CTaHOBJIEHHWE Yy oOywaroumxcs oOuieil KyabTypbl, (PYHKIIMOHAJIbHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATHh W OLICHUBATH SIBIICHUS OKPYXAIOUIErO MHUpa >KHMBOM MPHUPOABI Ha
OCHOBaHHMH 3HAHUU M OIBITA, TOJYYEHHBIX MPU U3yYE€HUH OUOJIOTHH;

- opmupoBanre y 00yYarOmMUXCS YMEHHH WIUTIOCTPHPOBATH 3HAYCHHE OMOJOTHYECKHUX
3HaHUW B MPAKTHYECKOM JESATEJIbHOCTH YENOBEKa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

- BOCNIHUTaHUE yOEXJAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS UYEIOBEKOM >XHUBOW MPUPOIHI,
HEOOXOJIMMOCTH OEpEKHOTO OTHOIIECHUS K HEH, COONIIOIEHHUS ATUYECKUX HOPM IPHU MPOBEIECHUU
OMOJIOTMYECKUX UCCIIEI0BAHUN;

- OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUHN JJIS MOBBIIICHUS YPOBHS 3KOJOTHYECKON
KYJbTYPHI, 1711 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

- IpUMEHEHUE MPHOOPETEHHBIX 3HAHWUH W YMEHWH B TIOBCETHEBHOW JKM3HU JIJISI OICHKHU
MOCJICJICTBUN CBOEH JESATENIbHOCTH MO OTHOIICHHUIO K OKpYXKawIlel cpene, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHUE U COONIOICHHE Mep PODUIAKTUKH 32a00IeBaHUN;

-  pa3BuUTHE Yy OOYy4YarOlIMXCSi HABBIKOB CaMOCTOSITEJIbHOM  HCCIEA0BATEIHCKON
NeSITENbHOCTH, BKIIIOYas NEATEIbHOCTH, BKIIIOYas HAOJIOJEHUE, OMHUCaHWEe, UIACHTU(PUKALHUIO,
HKCIEPUMEHTHPOBAHUE C OMOJOTHYECKMMU OOBEKTAMHM U SIBICHUSIMH, a TakkKe OO0pabOTKy H
WHTEPIPETAINIO TIOTYUYCHHBIX JaHHBIX;

- popMupOBaHHE YMEHUN NPUMEHSITh OMOJIOTMYECKHUE 3HAHUS 71l aHAIM3a U KPUTUYECKON
OLIEHKM HMH(pOpPMaIUU O JOCTHXKEHUSX OMOTEXHOJIOIMH, T€HHOM HMHXEHEpUH, KIOHHUPOBAHMS U



APYTrUux COBPCMCHHLBIX HAIIPABJICHUAX, 4 TAKKC JJIA IOHUMAHUS CBA3AHHBIX C HUMH COIUAJIbHBIX U

ATUYCCKUX MTPOOIIEM.

1.3. IIlnanupyemblie pe3yabTaThbl OCBOCHUS AUCHUIINHBI
[Tpouecc uzyuyenus nucuumauasl OY/.01.08 «buonorus» HanpasiieH Ha (GOpMHpPOBaHUE

CICAYIOIINX KOMIIETEHITHMN:

Koa v naumenoBanue
KoMmnerennmii

YMmenns

3Haunud

OK 01. Beibupars
CTIIOCOOBI perieHus 3a/1a4
npoeCcCHOHATHLHON
JCSITeTIbHOCTH
MPUMEHUTEITHHO

K Pa3IMYHBIM KOHTEKCTaM

— aHAJM3UPOBATh OMOJIOTUYECKYIO
3aJjauy U OTPEENIATh CIIOCO0BI e€
pelIeHus;

— BBIJIBUTATh TUTIOTE3BI U
TUTAHUPOBATH MPOCTEUIIIHE
OHMOJIOTHYECKHE YKCIIEPUMEHTHI TS
MIPOBEPKHU MPEIMOI0KEHUMN;

— BBIOMPATH U3 U3BECTHBIX
OHMOJIOTMYECKHUX 3aKOHOB M TeOpUi
T€, KOTOPBIE PUMEHUMBI K
KOHKPETHON CUTYalluu;

— pemiatb OMOJIOrMYeCKue 3a1a4u
(reHeTHYeCKHE, YKOJIOTUYECKUE,
LIUTOJIOTUYECKHUE) Pa3HBIMU
crocodamu;

— OLIEHUBATH TPAHUIIBI
MPUMEHUMOCTH OMOJIOTUYECKUX
TEOPH;

— OLIEHUBATh PUCKH U
HEONpeIeIEHHOCTH TP BHIOOpE
crioco0a perreHus1 OMoIOTHIECKON
3a/1a4d, B TOM YHCJIE C YYETOM
ATHUYECKUX aCIEeKTOB;

— TIPUMEHSTH METOJIbI CUCTEMHOTO
aHaJn3a K OMOJIOTHYECKUM
00BEKTaM.

— OCHOBOIIOJIAraroue
OMOJI0rMYeCcKHEe MOHATHS (KU3HB,
KJIETKa, TOMEOCTa3, MeTaboIm3M,
penpoayKIHus);

— KJIIOYEBbIE OMOIOTHYECKHE
TEOPHH U TUTIOTE3HI (KIeTOYHas,
9BOJIIOIIMOHHAS, IPOUCXOXKICHUS
YKU3HN);

— 3akoHbl MeHnensa, Moprana,
BasunoBa u rpaHulbel ux
MPUMEHUMOCTH;

— CTPYKTypa M aITOPUTMBI PEILICHHS
TUTIOBBIX OMOJIOTUYECKUX 3a/1a4;

— KPUTEPUH BBIOOpA METOJIOB
(HabmroieHne, YKCIIEPUMEHT,
MOJIEIMPOBAHKE) B 3aBUCUMOCTH OT
3a/1a4i;

— TIOHATHE O OMOJOTHIECKHIX
MoJieNsiX (MaTeMaTHYECKUX,
UMUTAIMOHHBIX ) ¥ UX
OTpaHUYEHUSX;

— OCHOBBI OMOSTHKH U TIPUHIIHIIBI
NPUHATHS PEIICHUHN B CUTyaIUsIX C
HETIOJIHBIMU JTaHHBIMHU.

OK 02. Ucnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MOKCKa, aHaIH13a

Y UHTEPIPETALNH
uHpopmanuu

1 UTHPOpPMAIMOHHBIE
TEXHOJIOTHH IS
BBITIOJIHCHHMSI 3a]1a4
npodeccuoHanbHOM
JIeATETbHOCTH

— OCYIICCTBIISATH MOUCK
Ouosiornueckoit nHpopMalyu B
CTCIMAIM3UPOBAHHBIX 0a3ax
nanabix (PubMed, eLIBRARY,
«IInanTapuym», iNaturalist),
AJIEKTPOHHBIX KAaTAJIOTax U HAYy4YHO-
MOMYJIIPHBIX pecypcax;

— KPUTHYECKU OIICHUBATH
JOCTOBEPHOCTh OMOJIOTUYECKOM
nH(pOpMaINH, OTINYATh HAyYHBIC
(aKThI OT TICEBIOHAYKH;

— MCIIOJIb30BATh MPOTPaAMMBI TSI
BU3YaJIM3allUH U MOJICITUPOBAHHUS
OMOJIOTUYECKUX MTPOIECCOB
(BUpTyasibHBIE TaObOpaTOPUU,
CUMYJISITOPBI CKPEIIIHBAHHSI,
MOCTPOCHHE MUIIEBBIX CETEH);

— 0(hopMIIATE pe3yIbTaThl
OMOJIOTUYECKHUX MCCIICIOBAHUH B
BHJIE Ta0HII, TPaUKOB,

— MepeueHb aBTOPUTETHBIX
UCTOYHUKOB OMOJIOTHUECKOM
uHdopmaruu (1udpoBsie repdapuu,
aTyiachel, reHeTHYeCKHe OaHKU
JIAHHBIX );

— IPU3HAKY TICEBIOHAYYHBIX
OHMOJIOTHYECKUX KOHIEIIIHN U
METO/JIbI UX BBISBIICHUS;

— 0a30Bble (PYHKIIMH TAaOIUYHBIX
MIPOIECCOPOB ISl 00pabOTKH
OHMOJIOTUYECKUX JTAaHHBIX;

— TpeOOBaHUSA K PECTABICHUIO
Ouosornueckoi nHpopmanuu
(Hay4HBIN CTHIIb, CCBUIKH,
BU3YaIH3aIus).




MIPE3EHTAIHH, UCTIONB3Ys 0(hUCHOE
[10 u oHnaitH-cepBUCHL;

— UCIIOJIb30BaTh
reonH(OPMAIMOHHBIE CUCTEMBI
(TUC) nns ananuza
pacrpocTpaHeHHs BUIOB U
HKOJIOTUYECKOTO MOHUTOPHUHTA
(manpumep, QGIS, Google Earth
Engine);

— IIPUMEHSATH UHCTPYMEHTHI
UCKYCCTBEHHOI'O MHTEIJIJIEKTA JUIsl
pacro3HaBaHusl OMOJTOTUYECKHUX
00BEKTOB (MOOHIILHBIE
ONPEACIUTENN PACTEHUH,
XKHUBOTHBIX 10 (hoTo — PlantNet,
iNaturalist).

OK 04. D dexTrBHO
B3aUMOJICHCTBOBAThL U
paboTaTh B KOJUIGKTHBE U
KOMaH/1e

— pacrpenensiTh pojid B KOMaH e
MIPH BBITTOJIHEHUH COBMECTHBIX
pabor;

— co0ro1aTh IpaBuia
KOMMYHHKAITUH TPU 00CYKICHUH
OMOJIOTUYECKUX THUIIOTE3 U
PE3YJIbTaTOB IKCIIEPUMEHTA,

— COBMECTHO pa3pabaTrbIBaTh U
pean30BhIBATH IPOCKTHI,

— MPENICTABIIATE PE3yITATHI
KOJIJICKTUBHOM paboTHhl,
apryMEHTHPOBaHHO OTBEYATh HA
BOIPOCHI ONIOHEHTOB;

— KOHCTPYKTHBHO pa3perniaTh
KOH(D)IUKTHI, BOZHUKAIOIINE TIPH
MHTEPIpETANN OUOJIOTHIECKUX
JIAHHBIX;

— OpPraHU30BbIBATh MO3TOBOM
HITYPM ISl TEHEPAIUY THIIOTE3 B
KOMaH/Ie, IPUMEHSST METOJIbI
(buKcayy U KIacTepu3aluy uie;
— HCTIOJTb30BATh TEXHUKHU
AKTUBHOTO CITyIIAHUS U 00paTHOM
CBSI3U TIPU OOCYKJICHHH CIIOPHBIX
OHOJIOTNYCCKUX JTAHHBIX

— MPOBOJIUTH PETPOCIIEKTUBY
KOMaHIHOW pa0boThI (aHATH3
YCIIEXOB M OIITHOOK) MOCTIe
3aBepILeHHs] OMOJIOTHYECKOTO
MIPOEKTA.

— NPUHIHUITBI 3 HEKTUBHON
KOMMYHUKAIMU B HAyYHO-
UCCIIEI0BATEIbCKOM KOJUIEKTHBE;
— cIoco0BI pacTipeieNiCHNs 3a/1a4 B
OMOJIOTMYECKOM MPOEKTE
(byHKIIMOHATBEHOE W POJIEBOE
pacripesiesieHue);

— (hopMBI IpeACTABICHUS
KOJUICKTHBHBIX PE3YJIbTaTOB;

— OCHOBBI HAyYHOI JUCKYCCHUH U
apryMEHTAlINY;

— MOJICJI KOMaHJHOHM JTMHAMHKH.

OK 07. ConeticTBOBaThH
COXPAHEHUIO OKPYIKAIOLIEH
CpeIbl,
pecypcocOepekeHHIO,
MPUMEHSTH 3HAHUS

00 U3MEHEHNH KJINMATa,
MIPUHIUIBI OEPEXKIINBOTO

— BBIABJISITH AaHTPOIIOTCHHBIC
HU3MCHEHUSI B MECTHBIX
OKOCUCTEMAxX U npejiaratb
CIOCOOBI MX MUHUMH3AIINH;

— NPUMCHATH HPHUHIHAIIbLI
PalMOHAILHOTO UCTIOIb30BAHMUS
pecypcoB B y4eOHOI 1 OBITOBOIA

— OCHOBHBIE IKOJIOTHUECKHE
npoOJIeMbl pernoHa U MUpa, CBA3b C
KJIMMaTUYE€CKUMU U3MEHEHUSMU;

— MpaBuWJIa MIOBEACHUS PU
OMOJIOTMYECKUX YTpo3ax (KIEIH,
AJIOBUTBIE PACTEHUS U TPUOBHI,
YKUBOTHBIE-TIEPEHOCUMKN);




MIPOM3BOJICTBA, NeSITebHOCTH; — MPUHIIUIIBL pecypcocOepekeHus 1
3¢ (EeKTUBHO AEUCTBOBATh | — AHAJIM3UPOBATH PUUYHUHBI OepexIIMBOro Mpou3BocTBa (58S,
B Upe3BbIUaiiHBIX M3MEHEeHMS KJIMMAaTa U OILICHWBaTh | COPTUPOBKA OTXOJIOB) B YACTH,
CUTYyaIHsIx TIOCTICICTBYSI JUIST KUBBIX Kacaromiencs 5K0JIOTHH;
OpPraHU3MOB; — OMOJIOTHYECKUE UHUKATOPbI
— JIeHCTBOBATH 110 aJITOPUTMY TIPH | Ka4ecTBa Cpebl (JIMIIaiHUKH,
OMOJIOTHYECKUX YTPo3ax (YKyc BOJIHbIE OE€CIIO3BOHOYHBIE).

KJIela, OOHAPYKEHHE SITTOBUTHIX
pacTeHuii U TpuOOB, KOHTAKT C
0€3T0MHBIMH >KUBOTHBIMHU );

— UCTIOIB30BaTh OMOIOTUYECKUE
SHaHUA OJ19 COXpPAHCHUA 300POBbA
B HEOJIaroNMpUSATHBIX
OKOJIOTUYCCKUX YCIIOBUSAX.

2. CTPYKTYPA U COAEP KAHUE YYEFHOM JUCITATLIAHBI

2.1. O0beM y4eOHOV JUCUUIJIMHBI U BUAbI Y4eOHOH padoThl

OOee KoHTakTHBIE Yachl
Cemectp | KOI-BO Ipaxr. | Cem. | JIab CP opwma KOHTpOIIA
Bcero | Jlek. PaKt. : ) (Bpemst KOHTPOJIs)
qacoB 3aH. 3aH. 3aH.
1 34 34 20 14 0 0 0
2 50 46 26 12 0 8 2 3a (2 9)
Hroro 84 80 46 26 0 8 2 2




2.2. TemaTn4eckuii MJIaH U COAEPKAHME YUEOHOM TMCIUTIINHbBI

Koanbl
KOMIIeTeHIIHH,
(popmupoBanuio
HaumenoBanue Coaep:xanue yue0HOro Mmarepuasa u GopMbl OpraHu3alnuM J1esiTeTbHOCTH
pa3iesioB U TeM 00y4Jaromuxcst Obwem, axk. 4. KOTOPBIX
crnocoocTByer
3J1eMEeHT
NMPoOrpamMmbl
1 2 3 4
Pa3nes 1. buosnorus kak Hayka. JKusble cucTeMbl M MX OPraHu3anus 3 OK 01
Tema 1.1. buonoruss B | Conepaxanue y4eOHOro MmarepuaJia: 3 OK 02
cucreMe Hayk. O6mas | Temamuueckuii nian i1eKyui 2 OK 04
XapaKTEePUCTUKA XKU3HU | 1. buosorus kak Hayka o >KUBOW MPUPOJE 1 OK 07
2. BuocucTemsbl Kak IpeAMET U3ydeHHsI OUMOIOTHI 1
Temamuueckuil ni1an NPAKMuUYECKUX 3aHAMULL 1
1. IlonroroBKka MUKpoOMpenapaToB, HAOIIOACHHUE C TOMOIIbI0 MUKPOCKOMA 1
Pa3znen 2 Xumuueckuii COCTaB M CTPOEHNE KJIETKH 15 OK 01
Tema 2.1. Copaeprxanue y4eOHOro MaTepuaJa: 7 OK 02
Buonornuecku Bakuble | Temamuueckuii naamn 1eKyuil 5 OK 04
XUMHYECKUE 1. OcOGEHHOCTH XUMUYECKOTO COCTaBa KIETKH 1 OK 07
COCIMHEHNS 2. benku: ctpoenwue, cBoWcTBa, PYHKITUN 1
3. YrieBojbl: cTpoeHHE, CBOWCTBA, (DYHKIHH 1
4. Jlununel: CTpoeHUe, CBOMCTBA, QYHKIIUU 1
5. HykienHoBbIe KHCIIOTHI: CTPOEHHE, CBOICTBA, (PyHKIUN 1
Temamuueckuil ni1an NPaKMuUYEeCKUX 3aHAMULL 2
1. buoxumust 6€TKOB, YTIIEBOJOB M JIUIIHIOB 1
2. Bupl HyKJI€MHOBBIX KHCIIOT M UX OCOOCHHOCTH 1
Tema 2.2. Coaep:xxanue y4eOHOro MaTepuaJia: 8 OK 01
CtpyKTypHO- Temamuueckuii naan nexkyuil 4 OK 02
(byHKLIMOHATIbHAS 1. Knerka Kak 1eJIocTHAs KUBasg CUCTEMA 1 OK 04
OpraHu3anys KIETOK 2. OCHOBHBIC OTJIMYUS PACTUTEIHHOM, )KUBOTHON ¥ TPUOHON KIICTKH | OK 07
3. OcobeHHocTu cTpoeHus OaKTepuit 1
4. OcoOEHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUPYCOB 1




Temamuueckuil nian npaKmMuyecKux 3aHAmMuUl 4

1. OpraHouibl yKapuOTHYIECKON KIETKH 1

2. CpaBHEHHUE CTPOCHHSI KJIIETOK paCTEHUH, )KUBOTHBIX, TPUOOB 1

3. BupycHsbie u 6akTepraibHbIe 3a00I€BaHUS 2
Paznen 3. 7KuzHeaeaATeIbHOCTD KJIETKH 14 OK 01
Tema 3.1. OOMeH Coaep:xxanue yueOHOro MaTepuaJia: 4 OK 02
BEILECTB U Temamuueckuil nian neKyuii 3 OK 04
npeBpaiieHue sHeprun | 1. O6uas xapakTepucTuka MeTaboan3Ma 1 OK 07

B KIIETKE 2. DHepreTuyeckuii oOMeH 1

3. [nactuyeckuit oOMeH 1

Temamuueckuil n1an NPAKMUYECKUX 3AHAMUIL 1

1. OOMeH BemecTB U MPEeBpaIeHUEe YHEPTUHU B OPraHU3Me YeJIOBEKa 1
Tema 3.2. buocunres Coaeprxanue y4eOHOro MaTepuaJa: 4 OK 01
Oenka Temamuueckuii naan nexkyui 2 OK 02
1. Peakuiuu MaTpU4YHOTO CHHTE3a 1 OK 04
2. l'eHeTHUYECKHI KOJ U er0 CBOICTBA 1 OK 07

Temamuueckuil ni1an NPAKMUYECKUX 3aHAMULL 2

1. Pemenue 3a1a4 Ha onpejiesieHne MoCcaeI0BaTeIbHOCTH HYKICOTHIOB, aMUHOKHUCIIOT 2
Tema 3.3. XKuznennniii | Comepxxanue y4eOHOr0 MaTepuasa: 6 OK 01
LIMKJI KICTKU Temamuueckuii naan nexkyuil 4 OK 02
1. Ctpoenue xpomocom. Kapuorum 1 OK 04
2. Knerounsnii nuki. TUOEL HeaeHUS 1 OK 07

3. MuTo3: cTaguu ¥ OMOJIOTMUECKOE 3HAYECHE 1

4. Meiio3: cTaguu 1 OMOJIOTUYECKOE 3HAYCHHE 1

Temamuueckuil nian npaKmMuyecKux 3aHAmMul 2

1. XKusHeHHEIN IUKII KIETOK. MeXaHU3M KJIETOUYHOI'O AEJICHUS 1

2. MuTo3 1 Meli03, CTaluu U OUOJIOTUYECKas POJIbh 1
OK 01
. OK 02

KonTpoabHasi padoTa 3a nepBblii cemecTp 2
OK 04
OK 07
Pa3znen 4. Pa3mHokeHMe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB 6 OK 01
Tema 4.1. Dopmbl | Conepsxanne yue6Horo Mmatepuaa: 3 OK 02
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Pa3MHOXKEHHUS Temamuueckuil nnan neKyuil 2
OpraHU3MOB 1. Buapl 6ecniosioro pa3MHOXKEHUS 1
2. IlonoBoe pazMHokeHue. I'ameTorene3. Omion0TBOpEeHNE 1 OK 04
Temamuueckuii na1an NPAKMUYECKUX 3AHAMUTL 1 OK 07
1. ®opMbI pa3MHOKEHHUSI OPTaHU3MOB U X 0COOCHHOCTH 1
Tema 4.2. Coaep:xxanue yueOHOro MaTepuaJia: 3 OK 01
NuauBunyansHOE Temamuueckuii naan nexkyuil 2 OK 02
pasutHe opranu3moB | 1. Craquu sMOpHoreHesa 1 OK 04
2. Tunsl TOCTIMOPHOHAIBHOTO PA3BUTHS 1 OK 07
Temamuueckuil ni1an NpaKmMu4ecKux 3aHAmuil 1
1. 3aKOHOMEPHOCTH OHTOTECHE3A 1
Paszgea S. HacsieicTBEeHHOCTh M1 MU3MEHYMBOCTH OPraHU3MOB 15 OK 01
Tema 5.1. Coaeprxanue y4eOHOro MaTepuaJa: 4 OK 02
3aKOHOMEPHOCTH Temamuueckuii naan neKyuil 3 OK 04
HacJaeaoBaHuA 1. OCHOBHBIE OHATHSI FTEHETUKU. 3aKOHOMEPHOCTH 00pa30BaHUs TaMET 1 OK 07
2. 3akoHs! I'. Mennena. BzaumMoneiicTBrue reHoB 1
3. luruOpuaHOe CKpEIUBaHNe 1
Temamuueckuii nian npakmuueckux 3aHAmMuil 1
1. Pemrenue 3aa4 Ha MOHO- ¥ AUTHOPHIHOE CKPEIIMBAHNE 1
Tema 5.2. Cueriennoe | CopepaxaHue y4eOHOIo MmaTepuaJia: 3 OK 01
HACJIEJOBAHUE Temamuueckuii nian 1eKyuil 2 OK 02
[IPU3HAKOB 1. PaGora T. Moprana 1o crerjieHHOMY HaclleZIOBAaHUIO T€HOB 1 OK 04
2. HacnemoBanue NpU3HAKOB, CHEIUIEHHBIX € TT0JIOM 1 OK 07
Temamuueckuit nian NPAKMUYECKUX 3AHAMUIL 1
1. Pemienue 3aau Ha onpeieeHue BEPOSITHOCTH BOSHUKHOBEHUSI HACIIEICTBEHHBIX 1
MIPU3HAKOB NPY CHEIUVIEHHOM HAcJeI0BaHUU
Tema 5.3. Coaeprxanue y4eOHOro MaTepuaJa: 4 OK 01
3aKOHOMEPHOCTH Temamuueckuii nian 1eKyuil 3 OK 02
M3MEHYMBOCTH 1. XapakTepHuCTHKa HEeHACIICICTBEHHOH H3MEHUYHBOCTH 1 OK 04
2. OcoOEHHOCTH ¥ BUJIBI HACJIEICTBEHHOM N3MEHUYNBOCTH 1 OK 07
3. Knmaccudukarmst myranuit 1
Temamuueckuil nian npaKmMuyecKux 3aHAmMul 1
1. Pemienne 3a1a4 Ha onpeieIeHUe TUIIA MYTALMK [IPU [Tepeaade HacaeACTBEHHBIX 1
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MIPU3HAKOB
Tema 5.4. 'enetuka Coaep:xxaHue yueOHOro MaTepuaJia: 4 OK 01
YEeIIOBEKa Temamuueckuii naan nexkyuil 1 OK 02
1. OCHOBHBIE METO/IbI TEHETHKHU YEJTOBEKA 1 OK 04
Temamuueckuii n1an NPaAKMUUECKUX 3aHAMULL 2 OK 07
1. Ctpoenue u GyHKIIMN OpraHu3Ma 2
Temamuueckuil nian 1a00pamopHvIX 3AHAMUIL 1
1. CocTaBieHue 1 aHaliu3 pOJAOCIOBHBIX YEJIOBEKa 1
Pa3jnen 6. Bo3sHukHOBeHHe U pa3BUTHE KM3HU HA 3emJie 10 OK 01
Tema 6.1. 3apoxzaenue | CoaepaxaHue y4eOHOIo MaTepuaJia: 6 OK 02
Y Pa3BUTHE KU3HU Temamuueckuii naan neKyuii 4 OK 04
1. T'unoTe3sl BO3HUKHOBEHUS )KU3HU HA 3eMIIe 1 OK 07
2. DBomonnonHast Teopus Y. JlapsuHa. J[BrKy1me CUIIbl SBOTIOIIH 1
3. Cunrernueckas teopus 3ostornnu (CTI). Bun u BumoodpaszoBanue 1
4. OCHOBHBIC ATAMbI YBOJIOIUU PACTUTEIHHOTO U )KHBOTHOTO MUPA 1
Temamuueckuil nian 1a60pamopHbIX 3aHAMUIL 2
1. AHanu3 1 OIIEHKA Pa3JInYHbIX TUIIOTE3 IPOUCXOKACHHUE KUZHU 1
2. Onucanue ocoOel 0JTHOTo BUIA O MOP(OJIOTHIECKOMY KPUTEPHIO 1
Tema 6.2. Coaep:xaHue y4eOHOro MaTepuaJia: 4 OK 01
[Ipoucxoxnenue Temamuueckuii naan nexkyuil 2 OK 02
qeJI0oBeKa — 1. OCHOBHEIE CTAJINH DBOJIIOIINM YEJIOBEKA 1 OK 04
aHTPOIIOreHE3 2. TIprucnocoBIEHHOCTh Y€EIOBEKA K PA3HBIM YCIIOBUSIM CPEIbI 1 OK 07
Temamuueckuil n1an NPAKMUYECKUX 3AHAMUIL 1
1. Briusitaue reorpadudeckoii cpesl Ha MOpGhOJIOTHIO U (DU3HOJIOTHIO YeTIOBEKa 1
Temamuueckuii naan 1a60pamMoPHBIX 3aHAMUIL 1
1. 3ydyenue npucnocoOIeHHOCTH OPraHu3MOB K cpejie 0OuTaHus 1
Pasjen 7. Opranu3msl M OKpy:Kaomas cpeaa 13 OK 01
Tema 7.1. Dkosorus Conep:kanue y4eOHOI0 MaTepuaJia: 2 OK 02
kak Hayka. Cpespl Temamuueckuil nian 1eKyuil 1 OK 04
JKA3HU. 1. Dxonorudeckre HaKTOPbl M CPe/Ibl )KU3HU. BHUIBI OMOTHYECKUX B3aUMO/ICHCTBHIA 1 OK 07
OKOJIOIHYECKUEe Temamuueckuii nian 1a60pamopHbLIX 3aHAMUTL 1
(hakTOpHI 1. IToncy€T NIOTHOCTH NOMYJISALMI pa3HbIX BUJOB PACTECHUN 1
Tema 7.2. CooOmiectBa | Comepxanue y4eOHOr0o MaTepuasa: 3 OK 01
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OpraHU3MOB, Temamuueckuii nian neKyuii 1 OK 02
HKOCHCTEMBI 1. ITonsitue 06 sxocucTeme u 6uoreoneHose. Tpoduueckrne ypoBHI 1 OK 04
Temamuueckuit ni1an 1a00pamopHvIX 3AHAMULL 2 OK 07
1. Tpoduueckue nenu u cetu. buomacca u IpoyKIUs 1
2. CpaBHUTEIBHOE OMMCAHUE €CTECTBEHHOM MPUPOTHON CUCTEMBI U arpO3IKOCUCTEMbI 1
Tema 7.3. buocdepa — | Conepxanue yueGHOro MmaTepuajia: 2 OK 01
rio0anbHas Temamuueckuit nnan neKyuil 1 OK 02
SKOCUCTEMA 3EMITH 1. I'panunel, cocta u CTpyKTypa 6uochepsl 1 OK 04
Temamuueckuil n1an NPAKMUYECKUX 3AHAMUIL 1 OK 07
1. buocdepa u MecTo B Hell YeoBeKa 1
Tema 7.4. Bnusaue Conep:kanue y4eOHOIr0 MaTepuaJia: 2 OK 01
AHTPOIOT€HHBIX Temamuueckuil nnan neKyuil 1 OK 02
dakTopoB Ha 1. AuTponoreHHbIe BO3IHCTBHUS Ha Onocdepy 1 OK 04
ouocdepy. Biusuue Temamuueckuii na1an NPAKMUYECKUX 3AHAMUTL 1 OK 07
TKO Ha xuBbIe 1. OTX0ABI TPOU3BOACTBA |
OpraHU3MBbI
Tema 7.5. Bnusaue Coaep:xxanue yueOHOro MaTepuaJia: 4 OK 01
COLIMAILHO- Temamuueckuit nnan neKyuil 1 OK 02
SKOJIOTUYECKUX 1. 3nopoBbe u ero coctasistomue. [ IpuHuumner popmupoBaHus 370pOBbecOEPETAOIETO 1 OK 04
(bakTOpOB Ha 3/I0pPOBBE | MOBEAECHUS OK 07
YEI0BEKa Temamuueckuil ni1an NPaKmMuYeCcKux 3aHAmuil 2
Teopernyueckre aCeKThbl 3BOJIOLMH U SKOJOTUH 2
Temamuueckuii naan 1a60pamopHbLIX 3aHAMUT 1
1. YMcTBeHHas1 pabOTOCTIOCOOHOCTD 1
Pa3nes 8. Cesiekunusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH 2 OK 01
Tema 8.1. Cenexnus Coaeprxanue y4eOHOro MaTepuaJa: 1 OK 02
KakK HayKa U Ipouece Temamuueckuii na1an aeKyuil 1 OK 04
1. CoBpeMeHHbIE METOJIbI U TJOCTHXKEHHSI CEJIEKIIUU 1 OK 07
Tema 8.2. OcHOBBI Conep:kanue y4eOHOI0 MaTepuaJia: 1 OK 01
OMOTEXHOJIOTUH Temamuueckuit nnan neKyuil 1 OK 02
1. OCHOBHBIE HaIPaBICHUs COBPEMEHHO# Ouotexnomoruu. F'MO 1 OK 04
OK 07
IIpome:xxyTounast arrecrauus (3auem) 2
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| Beero

82
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2.3. Conepxxanue caMOCTOATEIbHOM Pa00ThI 00y4aloMIUXCs 10 Y4eOHOM IUCHUIINHE
Ne HaumeHoBaHMe TeM U BONPOCHI, BLIHOCHMbIE HA ®opma CP Kou-Bo
n/n CaMOCTOSITEJIbHYIO PaboTy 4yacoB
Tewma: Hayunsle 1ocTkeHus B 0061acTu
T€HETUYECKUX TEXHOJIOTUH, KJIETOYHON NHXKEHEPUH,
MUIIEBBIX OMOTEXHOJIOTUI
Bomnpocksr:

1. 'eHeTHYECKUE TEXHOJIOTUU: COBPEMEHHbBIE
METO/bl PEAAKTUPOBAHUS T€HOMA
2. KnerouHast MH)XEHEpHSL: TOCTHKEHUS U

MEePCIEKTHUBBI
3. IumeBble OMOTEXHOIOTUN: TIPUMEHEHNE

TeHETUYECKU MOIU(DUIIMPOBAHHBIX

MHUKpPOOPraHMU3MOB U pacTEHUH JJIsl IPOU3BOICTBA

MAIIEBBIX UHTPEUEHTOB

Hroro 2

pedepar 2

3. YCJIOBHUSA PEAJIM3AIIMA YUYEBHOM JUCIIUILINHBI

3.1. Jlna peaju3anuu MNpPorpaMmbl y4eOHOM JMCUMILUIMHBI IPeIyCMOTPEHbI
cjleaylolue crneuuaJbHble MOMeIeHus:

ydeOHasi ayAuTOpHs, OCHAIEHHAs Yy4eOHON MeOenbio (CTONBI ayJUTOPHBIC, CTYJIbS),
paboyuM MecTOM mpenojaBatens, Kapeapoil (IIpyM HATWYMM), IUIAKaTaMH, WHTEPaAKTUBHOMN
NaHEeNbI0 C BO3MOXKHOCTBIO TMOAKIIOYEHUS HOYTOYKa/KOMIIBIOTEpa U MYJIbTUMEAUIHOIrO
o0opynoBaHus U OECTIPOBOAHBIM TOCTYIIOM K ceTH HTepHET;

npodunsHas 1abopaTopusi, OCHAIICHHAs Y4eOHOW MeOeNbi0 (CTOJIBI ayIUTOPHBIE, CTYIIbS),
paboyuM MeCcTOM MIpenojaBaTelisi, CACTEMaMH XpaHEHUs, JJIEKTPOHHBIMU CPEACTBAMU O0yUEHHS,
JEMOHCTPAllMOHHBIMM ~ y4E€OHO-HAIJISIAHBIMM ~ [TOCOOMSIMM,  J1a0OpaTOPHO-TEXHOJIOTMUECKUM
obopynoBaHueM, J1a0OPATOPHON TOCYAOW, ONTHYECKHUMH NpuOopaMu (MUKPOCKONBI, JIYIIBI),
HATYpaJIbHBIMU OOBEKTaMH, TUTaKaTaMH, OMOJIOTUIECKIMH MOJICISIME U MYJISKAMU;

MOMEIIIEHUE JUISI CAMOCTOSITENIbHON pPa0OThl, OCHAIIEHHOE KOMIIBIOTEPHOW TEXHHKOM C
BO3MOKHOCTBIO TOAKIIOUEHUS] K WH(POPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH MHTepHeT u
o0OecrieyeHMEM  JoCTyna B 3JEKTPOHHYI  HMH()OPMAIMOHHO-00pa30BaTENIbHYIO  CpEdy
obOpazoBaTenbHOM opraHu3anuu. OcHarieHue: yuyeOHas meOenb (CTOJIbI ayJuTOpPHBIC, CTYJIbA),
IUTaKaThl, MEPCOHAIbHBIE KOMIIBIOTEPHI C JOCTYNOM K ceTH HTepHeT u B 3JIEKTPOHHYIO
uHPOPMAIIMOHHO-00pa30BaTENbHYIO Cpeay 00pa3oBaTeIbHON OpraHU3alnH.

3.2. UudopmanuoHHoe odecnevyeHne peajsn3anuu NporpaMmbl

Jns peanu3anuu MporpaMMbl  OMOIMOTEUHBbIH (POHA 00pa3oBaTENbHONW OpraHU3ALNN
pacrnojlaraet neyaTHbIMU U (WJIHM) 3JIEKTPOHHBIMH 00pa3oBaTEIbHBIMM U HMH(OPMAIMOHHBIMU
pecypcaMu, peKOMEH0BaHHBIMHU JUIsSl UCIIOJIb30BaHUS B 00pa3oBaTeIbHOM IIpolecce, B 00beMe U
KOJIMYECTBE, OTBEYAIOIIUMHU TpeOOBaHUAM (elnepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa MO CHEIHATHLHOCTH.

3.2.1. OcHOBHbIE IeYATHbIE W (MJIH) JTIEKTPOHHbIE U3TAHUS

1. JIeonona, I'.I". buonorus: yue6noe mocodbue s CIIO / I'.I'. Jleonosa. — 3-e u3., cTep. —
Cankr-IlerepOypr: Jlans, 2025. — 172 c. — ISBN 978-5-507-52846-2. — TekcT: 37aeKTpOHHBIH //
Jlanb: snextpoHHO-OuOMOTeyHas cucrema. — URL: https://e.lanbook.com/book/460736 (mata
obpamtennsi: 14.03.2025). — Pexxum tocTyma: Juist aBTOPH3. TIOJIB30BaTENCH.
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2. IetmoBa, T.B. buocdepa: mpomwnoe, Hactosiee, Oyayiiee: yueoHoe nmocooue nms CIIO /
T.B. IsimoBa, JI.A. Mopo3zoBa. — Cankt-IlerepOypr: Jlans, 2025. — 128 c. — ISBN 978-5-507-
51581-3. — Texkcr: anexktponHslii // JlaHb: 31eKTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/450905 (mata oOpamenus: 23.01.2025). — Pexum noctyma: s
aBTOPU3. MOJIb30BATEECH.

3.2.2. JlonosiHUTEIbHbIE HCTOYHUKU

1. CapymikuH, A.B. Anaromus u (U3HMONOTHS YEIOBEKAa: OCHOBHBIE IOJOKCHHS
dbusmonoruu: yueonoe nocodue ais CI1O / A.B. CaBymikuH. — 3-¢ u3f., crep. — Cankr-IlerepOypr:
Jlanb, 2025. — 132 c. — ISBN 978-5-507-50878-5. — Tekcr : anekrponHslii // JIaHb: 371€KTPOHHO-
oubnuoreynass cucrtema. — URL: https://e.lanbook.com/book/483479 (mara oOpaiieHus:
07.05.2025). — Pexxum moctyna: /Uil aBTOpH3. TI0JIb30BaTENICH.

2. Kyprys, P.B. 'enetuka yenoBeka ¢ 0CHOBaMU MEUIIMHCKOM T€HETUKU: yueOHOE mocooue
st CITO / P.B. Kyprys, H.B. Kucenesa. — 6-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2025. — 176
c. — ISBN 978-5-507-50890-7. — Tekct: 3nekTpoHHbIN // JlaHb: 3JEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/484397 (nara o6pamenus: 30.05.2025). — Pexxum
JIOCTYTIA: Il aBTOPH3. TOJIH30BATEICH.

3. KOpaiit. — URL: https://urait.ru/?y= — TeKcT: 37€KTPOHHBIH.

4. KubepJleanmnka. — URL: http://cyberleninka.ru/ — TekcT: 37€KTpOHHBIH.

5. Hayunas osnextponHas Oubmmorexka (HOB). — URL: http://www.elibrary.ru — Tekcr:
AIEKTPOHHBIMN.

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JANCHUIIJIMHBI

HN3y4yeHue TUCUUILIMHBI 3aKAHYNBACTCS 3AUECHOM.
Oo6mas/npodeccuoHanbHas

THun oeHOYHBIX

Pa3nesn/Tema .
KOMIIeTCHIUA MepONpUATHH

OK 01. BeiOupathb criocoOsl perieHus P1 3anaun
3aj1a4 npodeccuoHaNbHOM P2 KonTponbHas pabota
JEATEIbHOCTH IIPUMEHUTENBHO K P3 TectupoBanue
pa3IM4YHBIM KOHTEKCTaM P4 VYceTHBIT BOIIPOC

P5

P6

P7

P8
OK 02. Ucnosib30BaTh COBPEMEHHbBIE P1 [IpezenTanus
CpelCcTBa IOUCKA, AHAIN3A U P2 Jlokmazg
WHTEpIpeTanuy HHPOPMAINH U P3
nH(OPMAIIMOHHBIE TEXHOJIOTUH IS P4
BBITIOJTHEHUS 337124 nmpodeccuoHanbHo | P 5
JEATEIIbBHOCTH P6

P7

P8
OK 04. DddexTuBHO P1 JlaGopaTopHas pabota
B3aMMOJICHICTBOBATh U pabOTaTh B P2 [Ipesenranus
KOJUIEKTHUBE U KOMAH/IE P3

P4

P5

P6

P7



https://urait.ru/?y
http://www.elibrary.ru/
http://cyberleninka.ru/
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P8
OK 07. ConelicTBOBaTh COXpaHEHUIO P1 YcTHBI onpoc
OKpY>Karollen cpenbl, P2
pecypcocOepekeHHIO, MPUMEHSITh P3
3HaHUs 00 N3MEHEHUHU KJIMMaTa, P4
MIPUHLIUIIBI OEPEKITUBOTO P5
IIPOU3BOJICTBA, 3P (HEKTUBHO P6
JIECTBOBATh B UPE3BBIYANHBIX P7
CUTYyaLUAX P8

HToroBasi peiiTHHIOBasi OllEHKA TeKYyIel U MPOMEKYTOYHOI aTTeCTAlUN 00y4al1erocs

10 Y4eOHOM TUCIHUILIHHE

[To yuebnort mucuummuae OY/(.01.08 «buomorus» MTOr OIECHWBAHHWA YPOBHS 3HAHHMA

00yyJaromuxcs npeaycMaTpruBaeT 3a4€T.

3aueT BBICTABIISIETCS BO BpeMs IIOCJIEIHEro IPaKTUYECKOTO 3aHATHA IIPU  YCIOBUU
BBITIOJIHEHUST HE MeHee 60% yueOHbBIX MOPYyUYeHUH, IPeyCMOTPEHHBIX yueOHbIM mianoM u PIL/I.
Hanuure HeBbINOJHEHHBIX YU€OHBIX TOPYUEHUN MOKET OBITh OCHOBAHMEM JUJISI IONIOJTHUTENbHBIX
BOIIPOCOB M0 JUCLUIUIMHE B X0J1€ IPOMEXYTOYHON aTTECTALIMH.

HIxana oyenusanua mexyuieil u nPOMeENHCYmouHOl ammecmayuu o0yuarou,ecocs

O1reHKa 10 NATHOAIUILHON IIKaJIE
YpoBeHb HOpMHUPOBAHMS KOMIIETESHITUN -
JUTS 3a4éTa
Bricokuit
JlocTaTouHbIi 3a4YTEHO
bazoBrrit
Kommerennus He chopMupoBaHa He 3a4TeHO
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