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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMbBI YYEEHOU
JUCHUIIJIMHBI OY 1.08 BUOJIOT' USL

1.1. Heap wm MecTO AWUCUHUNJHUHBI B CTPYKTYype o0Opa3oBaTe/ibHOM
NporpaMMbl

Henmn guciummmasl OY J1.08 buonorus:

OBJIaJICHUE OOYYAIOUMMHCA 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHu3aluu
KHUBBIX CHCTEM Ppa3HOTO paHra M HpuoOpeTeHHe YMEHMH HCIOJIb30BAaTh 3TH 3HAHUA Ul
rPaMOTHBIX JEHCTBUI B OTHOLIEHWH OOBEKTOB JKUBOM IPHUPOABI U PEUIEHHS pPa3IMUHBIX
KU3HEHHBIX IPOOIIEM.

JlocTikeHune 1enu M3y4yeHus AUCUUIUIMHBL «buonorus» Ha 0a30BOM ypoBHE OOeCIeYMBAaeTCs
pEILIEHUEM CIIEAYIOIINX 3a1a4:

OCBOCHHE OOYYAIOUIMMHCSA CHCTEMBl 3HAHUNH O OHOJIOTMYECKHX TEOPHSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBWIaX, CIYyKallUX OCHOBOW A (OpMHUPOBaHUS
IIPEACTABICHUI 0 €CTECTBEHHO-HAY4YHOHI KapTUHE Mupa,
0 METOAAaX HAay4yHOro IO3HaHMs, CTPOCHHWH, MHOIOOOpasMM M OCOOEHHOCTSAX JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3alliM, BbIJAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OHOJIOTHH;

¢dbopmupoBanue y oOyuaromuxcs [103HABATENbHbIX, UHTEJJIEKTYaJIbHBIX
U TBOPYECKMX CIIOCOOHOCTEH B Ipollecce aHajluW3a JIaHHBIX O IyTAX  Pa3BUTHSA
B OMOJIOTMH HAYYHBIX B3IJIJIOB, UAECH U IOJXOJ0B K U3YyUEHHIO XKUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE Y OOyYaromuxcs oOmel KyiabTypbl, (DYHKIMOHAIBHOW TI'paMOTHOCTH,
pa3sBUTHE YMEHUN OOBACHATH M OLEHHMBAThH SIBJIICHHS OKPYXAIOIEro MUpPA >KUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHue y 0OydyarONIMXCsl YMEHUH WIIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHUX
3HAHUW B TNPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HA;

BOCTIUTaHHUE YOS KIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YETIOBEKOM JKUBOM
OPUPOIbI, HEOOXOAUMOCTH OEPEeKHOTO OTHOILEHHS K HEW, COOIIOAECHUS ITHUECKUX HOPM IpHU
IIPOBEJCHNH OMOJIOTHYECKUX UCCIIEeI0BaHU;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS MOBBIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NPUMEHEHUE TNPUOOPETEHHBIX 3HAHUM W YMEHUH B TIOBCEIHEBHOM  KU3HU
JUIsL OLEHKM IIOCIEACTBHHA CBOEH JEATENBHOCTH [0 OTHOIIEHUIO K OKpYXaroulew cpene,
cOOCTBEHHOMY 3/10pOBbI0, 000CHOBaHUE U COOIIO/IeHNE Mep NPOoPUIaKTHKN 3a00J€BaHUH.

Hucuunnuna OY J1.08 buonorus siBisieTcs 00s13aTeNbHOMN YacThio 00111e00pa30BaTeILHOTO
[UKJIa 00pa3oBaTeNbHOM MporpaMmsl B cooTBETCTBUU ¢ yueroMm TpeboBanuit ®I'OC CIIO no
npodeccun 35.01.27 Macrtep cenbCKOXO03HCTBEHHOr0 Npou3BoJCcTBa. IIpoduie momyuaemoro
PO ECCHOHAIBHOTO 00Pa30BaHUs — TEXHOJIOTUUYECKUM.



1.2. H.ﬂa}mpyeMLIe pe3yJabTaThbl OCBOCHUA JTUCHUIIJIUHBI

PCSYJ'IBTaTBI OCBOCHUA JUCHUIIIIMHBI COOTHOCATCA C IINIAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHU A O6p330B3TCJ'II:HOI>i IIporpamMmabl, NpEaACTABIICHHBIMHA
B MaTpuIeC KOMIICTCHITUMN BBIITYCKHHKA.

Kon n
HAHMEHOBaHMHE
¢popmMupyembIx
KOMIIeTeHIU i

Oo0mme

JAucnunianHapHbie

OK 01. BeiOupats
CTIOCOOBI PEIICHUS
3a1a4
npoheCCHOHATBLHO
u NeSITeIbHOCTH
MIPUMECHHUTEITHHO

K Pa3JInYHBIM
KOHTEKCTaM

JIM4YHOCTHBIE PE3yJIbTATBI JOJKHBI OTPAXKATh B YaCTHU:
TPYZLOBOTO BOCIIUTAHHUS:
- TOTOBHOCTb K TPYZY, OCO3HaHHE IEHHOCTH MacTEepPCTBA,

TPYIOJIO0HE;

- TOTOBHOCTB K aKTHUBHOM JIeSITEILHOCTH
TEXHOJIOTHICCKOM

M COIMAJbHOM  HANpPABJICHHOCTH,  CIIOCOOHOCTH
WHUIMUPOBATh, IUIAHUPOBATh M  CaMOCTOSITEIILHO

BBIIOJIHSATH TaKYIO AESTEIbHOCTD;
- MHTEpPEC K pazIu4yHbiM cdepam mpodeccHoHaTbHON
NEeSATEIbHOCTH.

MeTanpeamMeTHblie pe3yabTaThl JODKHBI OTPAKATH:
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIbHBIMU HGﬁCTBI/IﬂMHI

a) 0a30BbIE JJOTHYECKHUE JICHCTBUS:

- CaMOCTOSTENHHO (HOPMYIUPOBATH M aKTyaIHM3UPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb CyHIIcCTB €HHBIN IIpHU3HAK NI
OCHOBaHUSl JUIsl CpaBHEHHUA, KIAacCUPUKALUU U
0000IIeHHS;

- OIpCACIIATDh HEIN ACATCIbHOCTH, 3a1aBaTh IMAPaMCTPhLI
" KPUTCPUHU UX NOCTHIKCHUAA,

- BBISBJIAITh 3dKOHOMECPHOCTHU U ITPOTHBOPCUHA

B paCcCMaTprUBACMbIX SABJICHUAX,

- BHOCHUTHL KOPPCKTUBLBI B HOCATCIILHOCTL, OICHHUBATDH

I[IP6 1. CdopMHpOBaHHOCTh 3HAHUH O MECT€ M POJIH OHOJOTHH
B CHUCTEME HAy4yHOro 3HaHMs; (YHKIHMOHAJIbHOW I'PaMOTHOCTH Y€JIOBEKa
JUISL PEIIeHUs KU3HEHHBIX MPOOIIeM.

I[IP6 2. CdopMUPOBAaHHOCTH YMEHHSI pPACKpBIBATh  COJECpPKAHHE
OCHOBOIOJIAralomux OHOJIOTMYECKUX TEPMUHOB U TMOHSATHI: KU3Hb,
KJIETKa, TKaHb, OPI'aH, OPraHu3M, BUJI, OIS, SKOCUCTEMA, OUOIIEHO3,
ouocdepa; merabonu3m (0OMEH BEIIECTB

U MIpeBpallleHue SHEPTUH ), TOMeOcTa3 (caMoperyJsnus), OMocuHTe3 Oenka,
CTPYKTypHast OpraHu3anus KHUBBIX CHCTEM, JMCKPETHOCTB,
caMOperyJsnus, CaMOBOCIIPOU3BEICHUE (penponykuusi),
HACJIEICTBEHHOCTh, U3MEHYUBOCTD, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE,
YpOBHEBasl OpraHu3alusl.

IIP6 3. Cd¢opMUPOBaHHOCTb YMEHHS pPACKpBIBaTh  COJEpkKaHUE
OCHOBOIIOJIATAIOIINX OHOJOTUYECKUX TEOPUM W THUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIMOHHOM, TPOUCXOKICHUS )KU3HU U
YeJioBeKa.

I1P6 4. ChopMUpPOBaHHOCTb YMEHHSI PACKPBIBATH OCHOBOIIOJATAOIINE
Ouosnorudeckue 3akoHbl U 3axkoHoMepHocTH (I'. Mennens, T. Moprana,
H.N. Basuiosa, 2. I'ekkens,
®. Mromtepa, K. bapa), rpanuiiel uXx TpUMEHUMOCTH K KUBBIM CHCTEMaM.
I1P6 5. TIpnoGpeTeHue onbiTa IPUMEHEHU OCHOBHBIX METOJI0B HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHUH: HAOIIOICHUS

U OIMCaHUS JKUBBIX CHCTEM, IIPOLIECCOB M SIBJIEHUH; OpraHu3aluu U
MPOBEJIEHUSI OMOJIOTMYECKOI0 OJKCIEPUMEHTA, BBIABUKEHHSI THUIIOTE3,
BBISIBJICHMSI  3aBUCHMOCTH ~ MEXKJY MCCIEAYEMBIMH  BEJIMYMHAMH,




COOTBETCTBHE PE3yJbTATOB IIEJSM, OLICHHBATh PHUCKHU
MOCJIEICTBUN ACATCIBHOCTH;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOM

W TPOCKTHOH JIEeATEILHOCTH, HABBIKAMU pa3pelieHUs
mpooem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3H

Y aKTyaJlu3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y

€e pelieHus, HaXOAUTh aprYMEHTHI IS I0Ka3aTeIbCTBA
CBOMIX yTBEPXKJICHUH, 3a7aBaTh IMapaMeTPbl U KPUTEPHUU
penieHus;

- aHAJIM3WUPOBATH IOJIYYCHHBIC B XOJIC PCIICHUS 3a7aun
PE3yNbTaThl, KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;
pa3pabaTreiBaTh IUIaH pEUICHHUS MPOOIEMBbI C y4ETOM
aHajau3a HMMEIOIUXCS MaTepUaTbHBIX 51
HEeMaTepUaIbHBIX PECypCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

Y IPAKTHYECKYIO 001aCTH KU3ZHEACITEbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOIacreii;

- BBIJIBUTATh HOBBIC HJICH, NPEIaraTh OPUTHHAILHBIC
MOAXOJIbI U PEIICHUS

00BsICHEHUS MOJIyYEHHBIX pe3yabTaTOB
U (QOpMyIMpPOBaHMS BBIBOJOB C HCIOJIH30BAHMEM HAy4YHBIX MOHATHUH,
TEOPHUI U 3aKOHOB.

I1P6 6. ChopMHPOBaHHOCTh YMEHUS BBIICIATH CYILIECTBEHHbIE TPU3HAKU
BUPYCOB, KJIE€TOK TPOKAPUOT U DBYKAPUOT; OAHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpPraHW3MOB, BUIOB, OHOTE€OLIEHO30B M 3KOCHUCTEM;
OCOOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB W MPEBpAIlCHUs JHEPTHH B
KJIeTKe, (OTOCHMHTE3a, IUIACTHYECKOTO M DJHEPreTHYecKoro oOMeHa,
XE€MOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, pPa3BUTUA U
Pa3MHOXKEHHUs, MHIWBUIYaJbHOTO pPAa3BUTUS OpraHu3Ma (OHTOrEHE3a),
O0pbOBI 3a CYLIECTBOBAHHME, €CTECTBEHHOTO OTOOpa, BUI000PAa30BaHMS,
MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K CpeAe OOWTaHWs, BIHMSHUSA
KOMIIOHEHTOB 9KOCHUCTEM, AQHTPOIIOT€HHBIX U3MEHEHUN
B DKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAIllEHUE SJHEPTUU B Orocdepe.

I1P6 7. CpopMHPOBAHHOCTH YMEHHSI IPUMEHSATH TIOTYIE€HHBIC 3HAHUS IS
OOBsICHEHUS! OHOJOTMYECKUX TMPOLECCOB M SBICHWUM, ISl TPUHSATHUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOW KU3HU

C 1enplo obecreyeHus: O€30MaCHOCTH CBOETO 3I0pPOBbS M 370POBbS
OKPY’KaIOIUX JIFOJIeH, COOJIIOJCHHST 3JI0POBOTO 0O0pas3a KU3HH, HOPM
IPaMOTHOI'O TIOBEJIEHUS B OKPY’KAIOUIEH MPUPOAHOMN cpeze; MOHMMAHUE
HE0OXOIMMOCTH UCHOJIb30BaHUS TOCTHKEHUN COBPEMEHHON OMOJIOTMH U
OMOTEXHOJIOTUH AJIS PAllMOHAIIBHOTO MTPUPOIONOIb30BaHMUS.

[TP6 8. ChopmupoBaHHOCTH yMEHHSI peliaTh OWOJOTHYECKHE 3aadH,
COCTaBJIAITh TEHOTUITMYECKHUE CXEMBI CKPEILIMBAaHUS

JUISL pa3HbIX TUIIOB HACJIEOBAHMSI IPU3HAKOB y OPraHU3MOB, COCTABIISATh
CXEMBbI MepeHoca BEIIeCTB M PHEPruM B 3KOcUcTeMax (LIeNMU MUTaHWUf,
MUIIEBHIE CETH).

IMP6 9. CdopMUpPOBAaHHOCTH yYMEHHA KPUTHYECKH  OIICHUBATH
nHpopmaInio OHMOJIOrMYECKOro COJIepKaHus, BKJIFOUYAIOLTYIO
TMICeB/IOHAYYHBIEC 3HAHUS U3 PA3IMUHBIX HCTOYHUKOB (CPEICTBA MacCOBOH
nH(popMallMY, HAyYHO-TIOMYJISIPHbIE MaTepHalibl); HHTEPIPETUPOBATH
THYECKHE aCTIEKThl COBPEMEHHBIX HCCIIEI0OBAaHUN B OMOJIOTUH, MEAULIMHE,
OMOTEXHOJIOTHH; pacCMaTpUBATh INI00AbHBIE SKOJIOTMYECKHE MPOOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO




MTO3UIIHIO.
I[MP6 10. CdopMUPOBaHHOCTh YMEHHH CO3[aBaTh COOCTBEHHBIC
MUCHbMECHHBIE W YCTHBIE COOOIICHHS HA OCHOBE OHMOJOTHYECKOU

nHDOpMAlIMA W3 HECKOJIBKUX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
TTOHSATUHHBIN anmapat OHOJIOTHH

OK 02.
Hcmonn3oBaTh
COBPEMEHHbBIC
CpeJlICcTBa MOUCKa,
aHaImM3a

Y MHTEPIpETaIIN
uHpOopMaIuu

u
WH(POPMAIOHHBIE
TEXHOJIOTHU IS
BBIIIOJIHCHUS 33124
po¢eCCHOHAIBHO
U 1eITEeNbHOCTU

JIN4YHOCTHBIE Pe3yJIbTATHI IOJKHBI OTPAXKaTh B YACTHU:
LIEHHOCTH HAay4YHOTO ITO3HAHUS:

-c(hopMUpPOBAaHHOCTH MHUPOBO33PEHH],
COOTBETCTBYIOILIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKM MU OOLIECTBEHHOW IPAKTHKH, OCHOBAHHOTO Ha
IMajore  KyJlbTyp, CHOCOOCTBYIOLIETO OCO3HAaHUIO
CBOETO MecTa
B IIOJIUKYJIbTYPHOM MUDE.

MeTanpeamMeTHblie pe3yabTaThl JOHKHBI OTPAKATh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

B) paboTa ¢ uHpopMaIuei:

- BJIQJCTh HABBIKAMH IOJYYCHHS HH(OpMAIUU
W3 HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENHHO
OCYIIECTBIISITH  TMOWCK, AaHalM3, CHUCTEMaTH3AIHIO

U MHTEpIpeTanuio MHGOpMAMK PA3IUYHBIX BHUJOB U
dhopm mpecTaBieHus;

- OLIEHUBATh JIOCTOBEPHOCTb,
nH(popmManuy,

€€ COOTBETCTBHE IMPABOBBIM U MOPAIbHO-3THUYECKUM
HOpMaMm

JJCTUTUMHOCTD

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOJIOTHH

B CHUCTEME HAy4yHOro 3HaHus; (YHKIMOHAJIBHOW I'PAMOTHOCTH YeJIOBEKa
JUISL PEeUICHUS )KU3HEHHBIX MPOOJIEM.

ITP6 7. ChopmMupoBaHHOCTh YMEHHUSI IPUMEHSATH TIOJYICHHBIC 3HAHUS IS
OOBSICHEHUS! OWOJIOTUYECKUX TPOLECCOB MW SIBICHUH, JUISI TPHUHSITHS
MPAKTUYECKUX PELICHUI B MOBCEAHEBHON KU3HU

C Leiblo obecrieueHus: 0€30IIaCHOCTU CBOErO 3J0pOBbS U 310POBBS
OKPYKAIOIIUX JIOACH, COOMIOJCHHS 370pOBOro 00pa3za KXU3HU, HOPM
IPaMOTHOI'O TIOBEJIEHUSI B OKPYXKAloIel MPUPOJHON cpesie; NOHUMaHUe
HE00XOIMMOCTH UCHOIB30BAaHUS TOCTHKEHUN COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTMH JUIsl pAMOHAJILHOTO MTPUPOA0IOIb30BaHNUS.

I[IP6 10. CdopMUpOBaHHOCTH YMEHHI cO3/1aBaTh COOCTBEHHBIE
NMUCHbMEHHBIE W yCTHBIE COOOIICHHWS HAa OCHOBE OHMOJOTHYECKOU
uHbOpMAallMM U3 HECKOJIBKMX HCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUMHBIN anmapaTr OuoJorun

OK 04.
DddexTuBHO
B3aMMO/IeHICTBOBAT

b U paboTaTh
B KOJJIEKTHUBE
1 KOMaH/ie

JIMYHOCTHBIE Pe3yJIbTAThI JOJDKHBI OTPAXaTh B YACTU:
[IEHHOCTU HAy4YHOrO MO3HAHMS: OCO3HAHWE IIEHHOCTH
HAYYHOM JI€ATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYI0O U  HUCCIEIOBATEIbCKYI0  JIEATEIbHOCTh
WHIUBUIYAIBHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJbTAThI JOJKHBI OTPAXKATh:
OBnazeHue YyHUBEPCATbHBIMM KOMMYHUKATUBHBIMU
IEWCTBUSIMU .

0) COBMECTHasl IeITCIbHOCTD:

I1P6 5. TIpnoGpeTeHue onpITa IPUMEHEHHUS OCHOBHBIX METO/JJOB HAyYHOT'O
MO3HAHUS, UCIOJIB3YEMBIX B OMOJIOTHH: HAOJIOIEHUSI U ONMCAHUS KUBBIX

CHUCTEM, mponeccoB )51 ﬂBHCHHﬁ; opraHuzanuu U TOPOBCACHUA
OHOJIOrTYECKOT0 OKCIICPUMCHTA, BBIJIBUXKCHHA THUIIOTC3, BBIABJICHUA
3aBUCHUMOCTH MCKIY HUCCICAYCMBbIMU BCIIMYMHaAMU, 00BSICHEHHS

MOJTYYEHHBIX PE3yJIbTaTOB
u GOpMYyITUPOBAaHUS BBHIBOJIOB C HCIOJIB30BAHHWEM HAYYHBIX MOHSITHH,
TEOpU U 3aKOHOB




- IOHUMATh M UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHTHOM
Y UHJIUBUIyaJIbHOU pabOThI;

- TMpPUHUMATh T[EJIM COBMECTHOH JCSATEIBHOCTH,
OpraHU30BbIBATH U KOOPJAMHUPOBATH JICHCTBUS

0 ee¢ JOCTH)XEHHIO. COCTaBIAThL IUIaH JEeHCTBUH,
pacmpeieniarh poJii C Y4eTOM MHEHHMM YYaCTHUKOB
00CyX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI

OK
CopelicTBOBaThH
COXPAHCHHUIO
OKpY’Karoleu
CpeIbl,
pecypcocOepexeH
IO, PUMCHSITH
3HAHUA

00 U3MEHEHUU
KJIUMarTa,
TIPUHIIHAITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G HEKTUBHO
JICIICTBOBATh

B UpE3BbIUANHHBIX
CUTYaITUSX

07.

JIMYHOCTHBIE Pe3yJIbTATHI JIOJKHBI OTPAXKaTh B YACTHU:
HKOJIOTMYECKOTO BOCHUTAHUS: - CGHOPMUPOBAHHOCTD
OKOJIOTUYECKOW  KYJIbTYpbl, TOHMMaHUE  BIUSHUSA
COLIMAJIBHO-3KOHOMUYECKUX MPOLECCOB Ha COCTOSTHUE
IIPUPOTHOMN

U COLMAIBHOW Cpellbl, OCO3HaHUE
XapakTepa 3KOJOTHYECKUX ITPo0IIeM;

- IUIAaHUPOBAaHME U OCYILECTBICHHE JACHCTBUU B
OKpY)Kalolllel Ccpelle Ha OCHOBE 3HAaHWUS IEJer
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HENPHUATHE ACUCTBUM, NPUHOCSIIUX BpPE.I
OKpY>Karollen cpele;

- yMEHuUEe  IPOrHO3HpOBATH
JKOJIOTUUECKHUE  IIOCIIEICTBUS
JNENCTBUMN, TPEAOTBPALATh UX;

- PACIIUMPEHHUE OIBITA ACATEIBHOCTH HKOJIOTHYECKOU
HaIpPaBJIEHHOCTH.

MeTanpeamMeTHblie pe3yJabTaThl J0HKHBI OTPAKATH:
OBnazieHue yYHUBEPCATBHBIMH  KOMMYHUKATHBHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasI IeATEIIbHOCTh:

- IOHUMATh U UCTOJIb30BATh MPEUMYIIIECTBA KOMaHIHON
Y UHAUBHUYaJIbHOM paboThI;

- [pPUHUMATH 1IeJIM COBMECTHOM JESTENbHOCTH,
OpraHW30BBIBATH U  KOOPJWHHUPOBATH  JICUCTBUS
[0 €€ JOCTHXKEHHUIO: COCTaBJIATh IUIAH JEHCTBUH,
pacnpenenartb pojad C y4eTOM MHEHUH YYacTHHKOB
00CYXJ1aTh pe3yJbTaThl COBMECTHOU PabOTHI

rJ100aJ16HOTO

HeOJIaronpusITHbIE
MpEeIIPUHIMAEMBIX

I1P6 5. IIpnoGpeTeHue onbITa IPUMEHEHUS OCHOBHBIX METOJI0B HAyYHOT'O
MIO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTUH: HAOIIOJCHUS

U OIMCAaHUS JKUBBIX CHCTEM, IPOLIECCOB M SIBJICHUI; OpraHu3aluu U
IPOBEICHUsT OUOJIOTHUECKOT0 HKCIEPUMEHTA, BBIIBMKCHHSI THMIIOTE3,
BBISIBJICHMSI  3aBUCHMOCTH ~ MEXIy  HCCIEAYEMBbIMH  BEJIUYHMHAMH,
OOBSICHEHUS MOJIy4YEHHBIX PE3YyIbTaTOB

u (QOpMyIMpOBaHMS BBIBOJOB C HCIOJIH30BAHWEM HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB.

I1P6 6. ChopMHPOBAHHOCTH YMEHUS BBIACTATH CYIIECTBEHHBIC IPU3HAKH
BUPYCOB, KJIETOK IIPOKapMOT M JOYyKAapuoOT,; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB, OHOT€OLICHO30B M 3KOCHUCTEM;
0COOEHHOCTH MHPOIIECCOB OOMEHa BEIIECTB M NPEBPALICHUS SHEPrUu B

KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DSHEPreTUYecKoro oOMeHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a, OIUIOAOTBOPEHHUS, pa3BUTUSA U
Pa3MHOXKEHHUS, WHIWBUIYaJbHOTO DPAa3BUTUS OpraHu3Ma (OHTOrEHE3a),
060pBOBI

3a  CYNIECTBOBaHHME, €CTECTBEHHOr0 OTOOpa, BHI000pPa30BaHUSA,
MPUCTIOCOOJICHHOCTH  OpPraHM3MOB K  cpele OOWTaHWS, BIUSHUSA
KOMITIOHCHTOB 3KOCUCTEM, AHTPOIIOTCHHBIX U3MEHEHUN

B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MpeBpallleHue 3Heprun B 6rocdepe.

I1P6 7. ChpopMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJTy4YEeHHBIE 3HAHUS JUIs
OOBsICHEHUS! OHMOJOTMYECKHX IMPOLECCOB M SBICHWM, ISl TPUHATUS
MIPAKTUYECKUX peleHni B MIOBCEHEBHOM KHU3HU
C Leiblo obecrieyeHUs: 0€30MacCHOCTH CBOEro 370pPOBbSl U 30POBBS
OKpY’KalOIIMX JIIOJeH, coOMIo/IeHusT 3A0poBOoro oOpas3a >KHU3HU, HOPM
IPAMOTHOIO MOBEACHUS B OKPYXKalOLIEH NPUPOAHOU Cpene; MOHUMAaHHE
HE00XOAMMOCTH MCIOJIb30BaHUS JOCTHXKEHUI COBPEMEHHOW OMOJIOTHUH U




‘ OMOTEXHOJIOTHI JJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIL30BAHUA
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2. CTPYKTYPA U COAEP KAHME JUCHUIIJINHBI

2.1. O6beM yueOHOM TUCIUILTMHBI M BUABI YU€OHOH paOOThI

Bun yueOHo# padoThl

O0BeM B yacax

O6bem paboueit mporpaMMbl JUCIUTUTMHEL 72
B T.U..

KOMOWHHUPOBAHHBIE 3aHATHS: 72
U3 HUX NPAKTUYECKUE 3aHATHS 32
OCHOBHOE coJiepKaHue 40
[TpodheccnoHaTbHO OPHEHTUPOBAHHOE COICPKAHKE 12

Koncynbranum

ITpomexxyTounast arrectanus (auddepeHITMPOBAHHBINA 3a4€T)
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2.2. TemaTu4ecKHii MJaH U codepKaHHe NPOrpamMMBbl

Conep:kanue y4eOHOT0 MaTepHuaJa

HaumenoBanue (ocHOBHOe M NIPO(reCcCHOHAILHO OPHEHTHPOBAHHOE), O6bem ®opmupyembie
pa3/iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKUE 3aHATHSA, IPUKJIAAHON MOAYJIb 4acoB KOMIIeTCHIIUH
(nIpu HAJIMYMH)
1 2 3 4
‘ OcHoBHOe€ coJepKaHue
Pa3nes 1. Buonorus kak Hayka. 2KuBble cicTeMbl M HX OPraHH3alus 2
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 2
buoJiorus buonorus — Hayka o xuBoil pupose. CBa3u OMOJIOTUHU € OOIIECTBEHHBIMH, TEXHUYECKUMU U
B CHCTEeMe HayK. JPYTUMH €CTECTBEHHBIMU HaykaMmu, ¢uiocopuell, peauruei, STHKONW, 3CTETUKON U MPaBOM.
Oo0mas Ponp Oumonornn B (GopMHpOBaHMM COBPEMEHHOW HaydyHOW KapTuHbel Mupa. Cucrema
XapaKTepPUCTHKA OMOJIOTMYECKUX HAYK.
JKM3HU MeTtobl MO3HAHUS KUBOM NpUPOIbl (HAONIOIEHUE, SKCIEPUMEHT, ONKCAaHUE, U3MEpPEHHE, OK 02
KJaccu(uKanus, MOIeJIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX ).
JXussie cuctembl (OMOCHCTEMBI) KaK MpeIMeT U3ydeHust 0nonoruu. OTIu4ne KUBBIX CHCTEM OT
Heopranuueckoi npupozbl. CBoicTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHU Opranu3anuy OMOCUCTEM: MOJIEKYIIPHO-T€HETUUECKUH, KIIETOYHBINA, OpPraHU3MEHHBIH,
HOMYJSIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (01O - TeoLIeHOTHYECKU), OochepHBbIi
Pa3nen 2 Xumudeckuii COCTaB M CTPOEHNUE KJIETKH 10
Tema 2.1. Copepxanue yueOHOIro MaTepuaa 2
XuMHYeCKHuil cocTaB | XUMUYECKUNA COCTaB KJIETKU. XUMHYECKHE DJIEMEHTBHI: MaKpPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
KJIeTKkH. Boga Bona n MuHepaneHble BemecTBa. (DyHKIMM BOABI M MHMHEPAIbHBIX BEIIECTB B KIIETKE.
U MUHepaJIbHbIE [TonnepkaHue 0cMOTHUYECKOTO OanaHca
BEIIECTBA IIpakTHyeckoe 3ansitue Nel 2
«buonoruueckas ponb MUHEPATbHBIX BELIECTB B OOECHEUYEHHUU >KHU3HENEATEIbHOCTH
OpPraHU3MOB, MIPOSBJICHUS AUCOaTaHCa MUHEPATBHBIX 3JIEMEHTOBY»
Tema 2.2. CopaepxxaHue y4eOHOIro MaTepuasa 2 OK 01, OK 02,
buonorunuecku Bbenku. CocraB u ctpoeHue 6enkoB. AMMHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnMble U OK 04
BaXXHBIE XMMHUYECKHE | 3aMEHHMbIE AMMHOKHUCIOTHI. AMHUHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOMH
COCIMHECHUSA MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTHUYHASA CTPYKTypa). XUMHUYECKUE

cBoiictBa OenkoB. buomornmdeckue @yHkimun OenkoB. DepMeHTHI — OWOJIOTHYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTUBHBIA LEHTP, cyOcTpaTHas crnenu(puyHOCTb.
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Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB.
YrieBoapl: MOHOcaxapuasl (TIOKO3a, pubo3a U Je30Kcuprbo03a), nucaxapuisl (caxaposa,
JAKTO3a) M IosMcaxapusl (Kpaxmai, IJIMKOIeH, LeUIojo03a). buonornuyeckue QyHkuu
yrieBoAoB. JIunuapl: Tpuraunepuabl, pochomunuast, crepouisl. I napoguasHo-TuaApodOOHBIE
cBoiicTBa. bronornueckue Gpynkuun aunuo. CpaBHEHHE YIII€BOAOB, OEIKOB M JIUIHMJIOB KaK
nctoyHukoB sHeprud. Hykmenmnosbie xuciorsl: JJHK m PHK. Hykneotuasl — MoHOMEpBI
HYKJIeMHOBBIX KucaoT. Ctpoenne u (ynkmuu JIHK. Crpoenme m ¢ynknuun PHK. ATO:
CTpOEHHUE U (PYHKINH

JlaGopaTropHoe 3ansTue Nel

((OHpCI[CHCHI/IC HaJIMYHUA Kpaxmajia B IIPOAYKTAX ITUTAHU)

Tema 2.3.
CrpykrypHoO-
(pyHKumoHabHAA
opraHu3anusi
KJIETOK

Coaep:xxanue yue0HOro MaTepHaJia

[{utonorus — Hayka o kietke. Kierounas Teopust — npumep B3auMoJeicTBus uae 1 (pakToB B
Hay4YHOM ITO3HAHUU. MeTo/1bl U3yUeHUS KIETKH.

Knerka kak wnenoctHas sxuBas cucrema. OOuiMe NpU3HAKW KIIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cucTeMa CUHTe3a OeJka.

Tunmbl  KJIETOK: JyKapuOTHuYecKas M  mpokapuotudeckas. (OcoOEHHOCTH  CTpOEHHS
npokapuoTuyeckoi kietku. Kierounas creHka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
kjeTki. OCHOBHBIE OTJIMYHS PACTUTENBHOM, KUBOTHOW M TpUOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPbl KJIETOK— KIETOYHas CTEHKa, TIJIUKOKaIuKC, uxX ¢yHkuuu. Ilnasmarudeckas
MeMOpaHa, €€ CBOMCTBa U (PyHKITUH.

[lutoriasma u ee opraHouasl. OgHoMemOpaHHble opraHoujsl kietku: OIIC, anmapar
l'onbaxu, nuzocombl. [lonmyaBTOHOMHBIE OpraHOWIBl KJIETKUA: MUTOXOHJPHHM, IUIACTUIBI.
[TpoucxoxxaeHnne MUTOXOHApPUN W miactua. Buapl mmactua. HememOpaHHble opraHou[bl
KJIETKHA: pPUOOCOMBI, KJIETOYHBIA IEHTpP, ILEHTPUOJU, PECHUYKH, KIyTHUKU. DyHKUUU
OpPraHoOUJOB KJIETKH. BKirtoueHus.

SAnpo — perynsaTopHblii neHTp kineTku. CTpoeHue sapa: siaepHas 000J0uKa, KapuoIlula3ma,
XPOMAaTHH, IPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE

JlabopaTopHoe 3ansiTue Ne2

«M3yueHune cTpoeHus KIIETOK PACTCHH, )KHBOTHBIX M OaKTEPHUH MO MUKPOCKOIIOM Ha TOTOBBIX
MHKpONPENapaTax U UX OMUCAHUEY.

Pasnea 3. ZKKnsHeneaTeJIbHOCTH KIETKH

Tema 3.1.
O0OMeH BellecTB
U MpeBpalleHue

YHEPrum

Coaep:xanue yueOHOro MaTepHaJia

OOMeH BemecTB, WM METa0oIM3M. ACCUMIUISINS (TJTACTHYSCKUNA OOMEH) U JTUCCHUMUIISITUS
(oHepreTudeckuii oOMeH) — JBE CTOPOHBI €AMHOTO Mpoliecca MeradonusMa. Poib 3akoHOB
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B KJICTKE

COXpaHEHHsI BEIECTBA M JHEPrUU B IMOHMMAaHUHM MeTa0oim3ma. Tumbsl OOMEHa BEIIeCTB:
aBTOTpOoHBIH U TerepoTpodHbIi. Poib ¢gepMeHTOB B OOMEHE BEIIECTB U IMPEBPAICHUU
sHeprun B Kietke. DorocuHTe3. CBeroBas u TemHOBas (a3bl QorocuHTe3a. Peakiuu
dorocunTe3a. DpdexTuBHOCTL PoTOCUHTE3a. 3HAYeHHE (HOTOCUHTE3a IS JKU3HU Ha 3emIie.
Briusinue ycnoBuid cpenpl Ha (DOTOCHHTE3 W CHOCOOBI MOBBIMICHUS €r0 MPOAYKTHBHOCTH Y
KYJIBTYPHBIX  pacTeHuil. XeMocuHTe3. XeMOCHUHTe3upywolue Oakrtepuu. 3HaueHUE
XEMOCHHTE3a JIJIS )KU3HU Ha 3eMie.

DHepreTuyeckrii 0OOMEH B KiieTKe. Pacieruienue BemecTB, BBIACICHHE U aKKyMYJIHUPOBaHHE
SHEPruM B KJIETKE. DTalbl SHEPreTHYecKoro oOMeHa. [nmkomms. bpokeHune u ero BUJIBIL.
Kucnoponnoe oxucieHnue, uian KierouHoe AbixaHue. OxkucnurenbHoe (ochopuiinpoBaHUE.
D} PeKTUBHOCTH SHEPreTHIECKOro oOMeHa

Tema 3.2.
Buocunrtes 0eika

Conep:xanue yueOHOT0 MaTepHaJia

Peakiuu marpuynoro cunTesa. I'enernueckast undopmanus u JIHK. Peanuzanus renetnueckoi
uHpOpMaLUK B KJIETKE. | eHeTHYecKuii KOA M ero cBoicTBa. TpaHCKpUIIUS — MaTPUYHBIN
cunte3 PHK. Tpanciasmus — OwocuHTe3 Oenka. Otambl TpaHchsanuk. KomupoBaHue
aMUHOKUCIJIOT. Ponb pubocom B GuocuHTe3e Oenka

IIpakTnyeckoe 3ansitue No2

«Pererue 3aga4d Ha ONpeaACIICHHUEC TOCIICAOBATCIbHOCTH HYKIICOTHUIOB)

Tema 3.3.
Bupycsi

Conep:xanue yueOHOTro MaTepuaJia

Hexnerounsie ¢opmel sxu3Hn — Bupycsl. Mcropus otkpeitus Bupycos (. W. MBaHOoBckuit).
Oco0OeHHOCTH CTPOEHHUS U JKU3HEHHOTO LMKJa BUpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHonedunura yenoseka (BUY) —
B0o30yutens CIIN/a. IlpodunakTika pacripocTpaHeHHsl BUPYCHBIX 3a00JIeBaHUN

OK 01, OK 02,
OK 04

Pasnes 4. PazMHOkKeHHe M HHIUBHAYAJIbHOE PA3BUTHE OPTAHU3MOB

Tema 4.1.
KN3HeHHBIA UK
KJETKH

Coaep:xanue yueOHOro MaTepHaJia

Knetounesli 1uKa, WM KU3HEHHBIM 1Mk kieTku. MHtepdaza m mwmros. Ilporeccsl,
npoTekaromue B uHTepdase. Permmkanus — peakius matpuuHoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII HabOp — KapuOTHUIl. JIMTUIONAHBIN U TarIONAHbI XpOMOCOMHbBIE
Habopel. Xpomatusl. LluTonornyeckrie OCHOBBI Pa3MHOKEHUS U MHIUBUAYAJBHOTO Pa3BUTHS
opranu3moB. Jlenenne kietkn — MATo3. Ctaguu mutosa. IIpoueccsl, mpoucxoaaume Ha pa3HbIxX
CTagusIX MUTO3a. buonornueckuii cmpici Muto3a. IlporpaMmupyemas ru6esb KJIETKH - alloITo3

Tema 4.2.
DopMbl
Pa3MHOKEHUA
OPraHu3MoOB

Conep:xanue yueOHOro MaTepuaJia

(I)OpMBI PAa3MHOKCHUSA OPraHU3MOB!: 0ecI10J10€ M IOJIOBOE. Buast Oecrooro PAa3MHOXKCHUS:
JCJIICHUEC HAaJABOC U ITOYKOBAHHMEC OJHO W MHOTI'OKJICTOYHBIX, cnopoo6pasoBaHHe, BCIr¢TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOC KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIS CCIICKIINU.

OK 01, OK 02,
OK 04
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[TomoBoe pa3smMHOXKEHHE, ero oTiaudus oT Oecronoro. Meio3. Craguu Mmeriosa. Ilporecchr,
npoucxoasmme Ha craausax Meios3a. I[loBegenue xpomocom B Menose. KpoccuHrosep.
buonoruueckuii cMpIcn U 3HaYeHHe Melo3a. ['ameToreHe3 — mpoiecc 00pa3oBaHus MOJIOBBIX
KJIETOK Y JKUBOTHBIX. [10JIOBBIC JKeNe3bl: CEMCHHUKU U SUYHUKU. OOpa3oBaHHWE W pa3BUTHE
MOJIOBBIX KJIETOK — TraMmeT (CIepMaTo30M]l, SHIEKIeTKa) — CHEpPMaToOreHe3 M OOreHE3.
Oco0eHHOCTH CTpOEHUS SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

Tema 4.3.
NuauBuayanbHoe
pa3BuTHe
OpPraHu3sMoB

Conep:kanue y4eOHOT0 MaTepHuaJia

WupuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTarlbl
SMOPHOHAIBHOTO Pa3BUTUS Yy TI03BOHOYHBIX JKMBOTHBIX: JpOOJEHHUE, TracTpyJIsIus,
opranorenes. [ToctamOproHanpHOE pa3BuTHE. THITBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MIPSIMOE,
HerpsiMoe (JTMYMHOYHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOXKIEHHBIE ypoacTBa. Poct m pa3Butue pactreHuit. OHTOT€HE3 ILIBETKOBOTO
pacTeHus: IBOWHOE OIUIOJOTBOPEHUE, CTPOCHHE CEMEHH, CTa/INU Pa3BUTHUS

IIpakTHyeckoe 3ansaTHe N3

«MH}pexuronHbIe 3a00JI€BaHUS U AMUAEMHUHU B UCTOPUHU YEIOBEUECTBAY.
«BakuuHamms Kak npoduiakTuKa HHOEKIIMOHHBIX 3a00JICBaHUI

Paznen 5. HacieacTBeHHOCTh 1 K3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKoHOMepHOCTH
HacJIeJ0BaHUs

Conep:xanue yueOHOTro MaTepuaJia

[Tpeamer u 3ajauuM reHeTUKU. Pojb LUTOJIOTMM M 3MOPUOJIOTUM B CTAHOBJIEHUU T€HETHKH.
Bxnan poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeToibl TE€HETUKU
(ruOpHuIONIOTHYECKUH,  LUTOICHETHYECKUH,  MOJEKYJIsIpHO-TeHeTu4Yeckuil).  OCHOBHBIE
reHeTndeckue MoHATHS. [ 'eHeTHUecKas CHMBOJIMKA, UCITIOJIB3YEMasd B CXEMax CKpGHII/IBaHI/II\/’I.
3aKOHOMEPHOCTH HACJIEOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE I'. MenneneM. MoHnorubpuanoe
CKpellMBaHME. 3aKkOH  eIuMHoOoOpa3ust TuOpuIOoB  mepBoro  mnokosieHus.  [Ipasumiio
JOMUHUPOBaHUA. 3aKOH paclleruieHusl Nmpu3HakoB. ['mmore3a uductoThl ramer. [lomHoe u
HETIOJTHOE TOMUHUpOBaHue. JJurnOpuaHoe ckpemuBanue. 3aKOH HE3aBHCUMOTO HACIIETIOBAHHS
npu3HakoB. lluToreHeTMuyeckue OCHOBBI JUTMOPUAHOTO CKpEIMBaHUs. AHaTU3UpYroIllee
cCKpenrBanue. Vcronp30BaHNe aHATM3UPYIONIETO CKPEIIUBAHUS JIJISl ONPEACTICHHUS] TeHOTHIIA
ocobu

IIpakTnueckoe 3ausitue Ne4

Pemenne 3agau Ha ONpeACIICHUC BCPOATHOCTH BO3HUKHOBCHHUA HACJICACTBCHHBIX IPU3HAKOB
npmu MOHO-, 1OU-, HOJ'II/IFI/I6pI/IJIHOM U aHAIM3UPYIOMIEM CKpCUIMBAaHHMHU, COCTaBJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 5.2.
CuenjieHHO€e

Conep:xanue yueOHOro MaTepuaJia

CLICHJ'ICHHOG HaCJICAOBAHNC ITPHU3HAKOB. Pa6Gora T. MopraHa 110 CHCIIJICHHOMY HACJICJOBAHUTO

OK 01, OK 02,
OK 04
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HACJIeI0OBAHHE
NMPHU3HAKOB

reHoB. Hapymienue cuernsieHus TeHOB B pe3yibTaTe KPOCCHHIOBEpa. XPOMOCOMHas TEOpHs
HACJIEJACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

['eneruka mosa. XpOMOCOMHOE OMNpENEICHHE Iojia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMmeTHbie opraHu3Mbl. HaclienmoBanue NpPHU3HAKOB, CLEIJICHHBIX C
MOJIOM

IIpakTuyeckoe 3ansaTHe NeS

Pemrenne 3a1a4 Ha ompeaciICHUEC BECPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHBIX IIPHU3HAKOB
Ipu CHCTINICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUITMYCCKUX CXCM CKPCHIMBAHHWA

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

Conep:kanue y4eOHOT0 MaTepHuaJia

N3meHunBoCTh. BUbl U3MEHUMBOCTHU: HEHACEACTBEHHAs U HacyeAcTBeHHas. Poib cpeabl B
HEHACJICACTBEHHON HM3MEHUYMBOCTU. XapaKTEPUCTHKA MOJAU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHsslii psii 1 BapuarimonHas kpupasi. Hopma peakuuu npuszHaka. KoguyecTBeHHBIE U
KaueCTBCHHBIC TIPU3HAKU U X HOopMa peaknuu. CBOHCTBa MOAM(PUKANMOHHON U3MEHIMBOCTH.
HacnencrBenHass, WM TE€HOTUIHMYECKAs HW3MEHYMBOCTH. KoMOMHATHBHAs H3MEHYHBOCTD.
Meiio3 ¥ MOJIOBOM MpoOIECC — OCHOBAa KOMOWHATUBHOW WM3MEHYMBOCTH. MyTalloOHHas
M3MEHYMBOCTh. Kiaccudukamuss mMyTanuii: TeHHbIe, XpOMOCOMHbBIC, T€HOMHbIe. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHble ()aKTOpbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACTIEICTBEHHOMN
nm3menunBocty H. 1. BaBuioBa

IIpakTuyeckoe 3ansaTHe Ne6

Pemienue 3ala4 Ha ONpCACIICHUEC BCPOATHOCTH BO3HUKHOBCHUA HACJICACTBCHHBIX ITPU3HAKOB
Ipu pasjiIM4HbIX THUIIAX BSaHMOHeﬁCTBHﬂ I'CHOB, COCTaBJICHHUC TCHOTHUIIMYCCKHX CXEM
CKpCIIMBAaHUA

Tema 5.4.
I'eneTnka 4yesioBeKa

Conep:xanue yueOHOTro MaTepuaJia

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METOAbl TEHETHMKHU YeEJIOBEKa:
T€HEATOTHYECKUN, OJM3HENOBBIN, IMTOTCHETHUECKU, OHMOXUMUYECKUM, MOJEKYISIPHO-
reHeTudyeckuid. COBpEeMEHHOE ONpe/AesieHHe TEeHOTHUIA: IOJIHOT€HOMHOE CEKBEHHpPOBAHUE,
TEHOTHIUPOBaHKE, B TOM uucie ¢ nomombio [11[P-ananu3a. Hacnencreennsie 3aboneBanus
YeloBeKa: TeHHble OoJe3HH, OONE3HM C HACJIEACTBEHHOW MPEapaciooKEHHOCTHIO,
XpoMocomMHBIe Oose3Hn. ComaThdeckue W TreHepaThBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a )KU3HU, TUATHOCTUKHU, TPOGUITAKTHKY U JICUYCHHS T€HETHIECKIX
Oose3Heil. MennKo-rTeHeTHYeCKOe KOHCYJIBTUPOBAHKE. 3HAYCHUE MEIUITMHCKOW T€HETHUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa

IIpakTHyeckoe 3ansitue Ne7

«CocTaBlIcHHE U aHAIIN3 POOOCIOBHBIX YCIIOBCKA»
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| ITpomexyTouHas aTTecTamus B GopMe KOHTPOIBHOI PaGoThI

Pa3gen 6. DBOJIONIMOHHAA OMOJIOTUSA

Tema 6.1.
IBOMIOIIMOHHANA
Teopusi
H ee MeCTO
B OmoJorumn

Conep:kanue y4eOHOT0 MaTepHuaJia

[TpennocbuiKu BOSHUKHOBEHHUS 3BOJIIOLMOHHON TEOPUU. DBOJIOLUOHHASI TEOPUS U €€ MECTO B
Ouosnorun. BiusHue 5BONIOLMOHHOW TEOPUH HA pa3BUTHE OUOJNOTUU M JPYrHMX HaykK.
CuzerenbcTBa 3Bostonuu. llaneoHTon0rMuecKne: MOCIEI0BATENBHOCTD MOSBIECHUS BUJOB B
MAJICOHTOJOTUYECKON JIETONHUCH, TepexolHblie ¢opmbl. buoreorpaduueckue: cxoacTBo u
pasnuune GayH u Grop MaTEPUKOB M OCTPOBOB. DMOPHUOIIOTUYECKHE: CXOACTBA U Pa3INUHA
SMOpPHUOHOB Pa3HbIX BUJOB IMO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOITHMYHBIE,
AQHAJIOTMYHBIE, PyAUMEHTAPHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHUECKHE: CXOCTBO
MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTeH y BCEX IKHUBBIX
OpraHU3MOB.

Opomrormonnas teopus Y. [lapeuna. [Ipennocsuiku BOSHUKHOBEHUS JapBUHU3MA. [[BHKyIIne
CWJIBI 3BOJIIOLMU BUJOB 1O JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE IPH OrPaHUYEHHOCTH
pecypcoB, HeompeaenéHHas K3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

Tema 6.2.
Mukpo3Boaonus

Coaep:xanue yueOHOTo MaTepHaJia

Cunrernueckass teopust 3Bomonuu (CTD) u e€ ocHOBHbIE MOJOXKEHUS. MUKpPOIBOJIOLHUS.
[Tomymnsiuys Kak eAMHKULIA BUJA U SBOJIIOLMH.

JBuxyme cuiibl ((pakTOpbl)3BONIONMK BUIOB B mpupoae. MyTallMOHHBIA Ipolecc u
KOMOMHATUBHAs M3MEHYMBOCTh. llomysisuuoHHbIe BOMHBI M Jpeid reHoB. M3omsuusa u
murpanus. EctectBeHHbIN 0TOOp — Hanpasisionuil hakTop 3Botonnu. ®opMbl €CTECTBEHHOTO
orbopa. IlpucnocoGneHHOCTP OpraHM3MOB Kak pe3yinbTaT dBojtonuu. Ilpumepsr
npucnocoOIeHnii y opranu3MoB. Apomopdo3bl U uaroagantauuu. Bug u Bugoodpasosanue.
Kpurepuu Buga. OcHOBHBIE (JOPMBI BHJI000pa30BaHMsI: reorpapuueckoe, IK0JIOrHUECKOe

Tema 6.3.
MaxkposBostouus

Conep:xanue yueOHOTro MaTepuaJia

MakposBomorus. Dopmbl  SBONIONUHU: (uUIeTHUECKas, IUBEPTeHTHAs, KOHBEPIeHTHas,
napajuienapHas. HeobpaTuMocThb 3BOMIIOIMH

IIpakTHyeckoe 3ansTHe Ne8

«CpaBHEHHE BUJIOB 110 MOP(HOJIOTHYECKOMY KPUTEPUIO»

OK 01, OK 02,
OK 04

Pa3nes 7. Bo3HMKHOBeHHME M Pa3BUTHE ’KU3HH Ha 3emuie

Tema 7.1.
3apoxaeHue
U Pa3BUTHE )KU3HU

Coaep:xanue yueOHOro MaTepuaJia

JloHay4HbI€ TpECTaBICHUA O 3apOKACHUH KU3HU. HaydHble runoTe3bl BO3HUKHOBEHUS )KU3HU
Ha 3emye: abuoreHe3 M MaHCHEpMHs. XHUMUYECKash OHBONONUUA. AOHOTEHHBIH CHHTE3
OpPraHMYEeCKHX BEHIECTB M3 HEOPraHMYEeCKHUX. OKCHEPUMEHTAIBHOE MOATBEPKIACHUE
XUMHUYECKOH 3Bostonuu. HauanpHbie Tambl Ononorunyeckoit spomonuu. I 'unoresa PHK- mupa.

OK 01, OK 02,
OK 04
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®opmupoBaHrue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKH. [IepBbie KIeTKH U UX
sBoIOIMA. DOPMHUPOBAHKUE OCHOBHBIX IPYIII dKUBBIX OPTaHU3MOB.

PazBuTue )xu3Hu Ha 3eMJie 1o 3pam U neprojiam. Karapxeil. Apxeickasi U IpoTepO30MCKast 3pbl.
[Taneo3oiickas 3pa u e€ mepuojbl: KeMOPHICKUI, OPJOBUKCKUN, CHIyPUHUCKUMN, TIEBOHCKUH,
KaMEHHOYTOJIbHBIM, TMepMCKUil. Me3o30lcKas 3pa W €€ MNepuolbl: TPUACOBBIM, FOPCKUM,
MesnoBor. KaltHo30licKast 3pa U €€ neproibl: MAJIEOr€HOBbINA, HEON€HOBBIN, aHTPOIIOT€HOBBIM.

Tema 7.2. Conep:kanue y4eOHOT0 MaTepHuaJia 2
Cucrema Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 53BOJOLUUU. OCHOBHBIE CHUCTEMATUYECKUE
OPraHNu4ecKoro IpyOmbl OpraHu3MoB. XapaKTepUCTHKA KJIMMAaTa W TeOoJOrHYecKux mporeccoB. OCHOBHbBIE
Mupa. ATaITbl SBOJIIOLUHI PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp( 03Bl y pACTEHUI U KHUBOTHBIX.
IIponcxoxnenune [TosiBneHue, pacuBeT U BEBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.
yeJi0BeKa — OBoIOLMS YeI0BeKa. AHTPOIIONOrHs KaK Hayka. Pa3BuTHe rpeacTaBiaeHuil 0 IpOUCX 0K IEHUU
aHTpONOreHe3 yenoBeka. MeTobl u3yueHus: antpornorenesa. CxoAcTBa U pa3Iuyusl YeIOBeKa U SKUBOTHBIX.
CucreMaTH4ecKoe IOJIOKCHHE uYerloBeka. JIBmwkymme cuibl ((PakTopsl) aHTpONOreHesa.
HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEeHHBIH 00pa3 >KU3HU,
W3TrOTOBJICHUE OPYAUN TPY/AA, MBIIUIEHUE, PEUb
Tema 7.3. Coaep:xanue yueOHOro MaTepHaJia
OcHoBHbIe cTaguu | OCHOBHBIE CTa/IMM U BETBH BOJIIOIIMH YEJIOBEKA: aBCTPAJIONUTEKH, YemoBeK ymenbli, YenoBek
IBOJIIOLMH YeJIOBEKA | npsAMoxoasamui, YenoBek HeaHIAepTanbCKui, YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA.
Haxonku nckonmaemMbIX OCTaHKOB, BpEMs CYLIECTBOBAHMSI, 00JIACTh PAaCIpOCTPaHEHUs, 00BEM
TOJIOBHOT'O MO3Tra, 00pa3 *KHU3HH, OPYIHSL.
Uenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOUIHAsT (€Bpaswiickas), HErpo-
aBcTpanmoujHas (dKBaTopuajbHas), MOHTOJOUIHAS (a3uMaTCKO-aMepuKaHCKas). UYepTsl
MPUCTIOCOOJIEHHOCTH TMPEICTAaBUTENEH YEJIOBEUECKHX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuHcTBO yenoBeueckux pac. Kpuruka pacuzma
ITpakTHyeckoe 3anaTHe Ne9 2
«Bpewms 1 nyTH pacceneHus 4eJ0BeKa M0 IIAHETEey.
Pa3nes 8. OpranusMsbl M OKpysKalOIas cpeaa 4
Tema 8.1. \ CoaepxxaHue y4yeOHOro MaTepuasa 2 OK 01, OK 02,
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IKoJI0rus DKOJIOTHS KaK HayKa. 3aJayu U pa3Jiesibl SKOJIOTuU. MeToabl SKOJIOTHYECKUX MCCIICIOBaHUMN. OK 04, OK 07
Kak Hayka. Cpeabl | DKOJIOTHYECKOE MHPOBO33pEHHE COBPEMEHHOro 4YenoBeka. Cpenbl OOMTaHUS OpPraHU3MOB:
JKU3HMU. BOJ/IHAs, HA3€MHO-BO3/yIlIHAs, IOYBEHHAsI, BHYTPUOPraHU3MEHHAas1. DKOJornyeckue (pakTophl.
JKoJI0rHYecKHne Knaccudukanus skonornueckux (pakTopoB: aOMOTUYECKUE, OMOTHYECKHE U aHTPOIOTECHHBIC.
(pakTopsI JeiictBue sKojoruueckux (HakTOpoB Ha OpPraHU3MblL.AOMOTHYECKHE (PaKTOpBI: CBET,
TeMreparypa, BlaxHocTh. DotomepuoausM. [IpucnocobieHuss OpPraHu3MOB K JIEHCTBUIO
abuotuyeckux Gaxtopo. buonornyeckue purmel. buotnueckue paxtopsl. Busibl Onotnueckux
B3aUMOJICUCTBUM: KOHKYPEHLUA, XUIIHUYECTBO. [lapasutusMm, mMyTyanusM, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAaxJICOHMYECTBO), aMEHCAIM3M, HeuTpanu3Mm. 3HadeHHe OUOTHYECKUX
B3aMMOJEHCTBUIM JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX
Tema 8.2. Coaep:xanue yue0HOro MaTepHuaJia
JKOJIOTHYECKHE OKOJIOTUYECKHE  XapaKTePUCTUKH  Nomyisiuu. OCHOBHbIE IIOKa3aTead  MOMYJISIUU:
XapaKTePUCTHKH YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEpPTHOCTb, MHpHUpOCT, Murpamnus. [JuHamuka
NONYJISINHU YHUCJIEHHOCTH MOMYJISILIUY U €€ Peryssius
IIpakTnyeckoe 3ansaTue Nel( 2
«IToacy€T mIOTHOCTU NOMYJIALMI Pa3HbIX BUJIOB PACTCHUN»
Pa3nesn 9. Cool0mecTBa M 3K0JIOrHYeCKHE CHCTEMbI 10
Tema 9.1. Conep:xanue yueOHOTo MaTepHaJia 2 OK 01, OK 02,
CoobmecTBa Coo0b1ecTBo opraHu3zMoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAs, OK 04, OK 07
OpPraHM3MoOB, Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.
IKOCHCTEMBbI Okonoruyeckne cucreMsl (9kocuctemsl). IlonsTtme 00 »skocucreMe U OUOreoleHo3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl HSKOCHUCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (MHILEBbIE) YPOBHU
skocucteMbl. [lumeBple nenu u cet. OCHOBHBIE IOKa3aTeNIMd 3KOCHCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE MUPaMUIbL: MPOAYKIUH, YHCICHHOCTH, Ouomacchl. CBOMHCTBa
HKOCHCTEM: YCTOMYMBOCTb, caMOperyianus, passutue. Cykieccus
Tema 9.2. Copepxanue y4eOHOIo MaTepuaJa 2
IIpupoanbie IIpupoaHble HSKOCHUCTEMBI. OJKOCHUCTEMBI pPEK M 03€p. OIKOCHCTEMAa XBOMHOIO WM
IKOCHUCTEMBbI HIMPOKOJINCTBEHHOTO jeca. AHTpPOIIOT€HHBIE DKOCHCTEMBI. ATpO3KOCHCTEMBI.
VYpboskocuctembl. buonormueckoe UM XO34HCTBEHHOE 3HAUEHUE Aarpo’KOCHUCTEM U
ypboskocucteM. buopasznoobpasue kak (akrop ycToiuMBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Coaep:xaHue yueOHOIr0o MaTepuaJia 2
Buocdepa — Yuenne B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uochepsl. XKupoe
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rjiiodajbHas
JIKOCUCTEeMA 3eMJIu

BemecTBO W ero ¢GyHkmuu. OcoOeHHOCTH Ouocdepbl Kak TI100adbHON SKOCHCTEMBI.
Junamuyeckoe paBHOBecHe M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHUYECKHE ITUKIIBI AJIEMEHTOB (YIJIepo/1a, a30Ta). 30HAIBHOCTh Onochepsl. OCHOBHBIE
OMOMBI CcylIn

Tema 9.4. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaAHMeE (COMeP:KaHUue MPUKJIIATHOTO MOAYJIs1)
Baunsinne YenoseyectBo B Onocdepe 3emiun. AHTPONOTreHHbIe M3MeHeHHst B Ouocdepe. ['mobdanbHbIe
AHTPOINOIeHHBIX sKosoruueckue mpobaembl. CocyiiecTBOBaHHE MPUPOAbI U 4yenoBedyecTBa. CoxpaHeHHe
(paxkTopoB Ha Omopa3zHoo0pasus Kak OCHOBA YCTOMUUBOCTH Onocheprl. OCHOBA paIllMOHATIBLHOTO YIIPABICHHUS
onocdepy PUPOIHBIMH PECYpPCaMH M UX HCTONIb30BaHue. JloCTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIb
IlpakTuyeckoe 3ansiTue Nell
«OTX0ABl TPOM3BOACTBA, NPOPHIAKTHKA TNPO(PECCHOHANBHBIX 3a00JeBaHUN, BIMSHUE
MPOU3BOJICTBEHHBIX (DAKTOPOB HA OPTaHU3M YEJIOBEKa
Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COIePKaHUe TPUKJIATHOT0 MOAYJIsI)
Bausinue 310poBbe U ero coctapisiomue. OakTopbl, NOJOKUTEIBHO U OTPULIATENBHO BIMSIONIME HA
COLMAJIBHO- opranusM yesoBeka. [IpoOirema TEXHOT€HHBIX BO3JEUCTBUH Ha 370pPOBbE UEJIOBEKA
IKOJOTHYECKHX (97IEKTpOMAarHUTHABIE 0JIsA, OBITOBAsE XUMUS, U30BITOYHBIC IIIYMbI, paJAHALINA U T.11.). AlanTarus

(¢pakTopoB Ha
310pOBbe YeJI0BeKa

opraHu3Ma 4YeloBeka K (akTtopam OKpykaromieid cpenapl. IlpuHIumel ¢GopmMupoBaHHS
310poBbecOeperatomiero nosefeHus. dGuznyeckas akTUBHOCTh U 3/10poBbe. bruoxumuyeckue
ACMEKThl PallMOHATIBHOTO MUTAHUS

JlabopaTopHoe 3ansiTHe Ne3

«BnusHue abuotmyeckux (QakTOpoB Ha 4YEIOBEKa» (B KaueCTBE TPHUITEPOB, CHIKAIOIINUX
paboTOCIIOCOOHOCTh,  MCIIOJIB30BaTh  YCJIOBUS ~ OCYIIECTBICHHUS  NpPOo(ecCHOHANbHOM
JESITEJIbHOCTH: IIIyM, TeMIepaTypa, pusndeckas Harpy3ka u T.1.)

Paznes 10. Cenexnusi OpraHn3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Ceaeknus
KaK HAYKAa H
npouece

CopepxaHue yaeOHOTo MaTepuana

Cenekiusi Kak HayKa W TPOIECC. 3apOKICHHE CEJEeKIMU W jJoMecTukaiusa. Yuenue H. U.
BaBuioBa o meHTpax MHOroo0Opasus M INPOUCXOXKICHHUS KYIbTYpHBIX pacTeHHHd. LIeHTpsl
IIPOMCXOKICHHS JOMAIIHUX >KMBOTHBIX. CopT, mopoaa, mramm. COBpEMEHHBIE METOJIbI
CEIIEKIUH. Maccosblit
U UHAUBUAYAIbHBIA OTOOpHI B CEJIEKIMHM PacTeHUl M >KUBOTHBIX. OIleHKa 3KCTepbepa.
bnuskopoacTBeHHoe ckpemuBaHue — MHOpUAMHT. Yuctas nuHusA. CKpelmuBaHHE YHUCTBIX
muHuil. ['eteposuc, win rubpunHas cuna. HepoacTBeHHOe CKpelllMBaHHWE — ayTOPHJIMHT.
Otnanénnas rubpuamzanus U e€ ycrnexu. VICKYCCTBEHHBI MyTareHe3 M IOJydeHHe
MTOJIMIUIOUAOB. JJOCTH>KEHMS CEJIEKIIMN PACTEHM, )KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 10.2.

buorexHosoruss kak oOTpacib MNPOU3BOACTBA. ['€HHAas WHXXEHEpHUs. Tanbl CO3JIAHUS

OK 01, OK 02,
OK 04, OK 07
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OcHOBEI
OMOTEeXHOJOTNHU

pexkomOunanTHoi JIHK w Tpancrenneix opranm3mMoB. Kierounas umkeHepus. Kierounsie
KYJIbTYpBI. MHuKpOKIIOHAIBHOE pa3MHOXEHUE pacTeHuN. KitonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE M ITUYECKUE
npo6aembl. MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPTaHU3MbI

Tema 10.3.
buorexHogoruu
B JKM3HH U
npogeccuu

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaAHMeE (COMeP:KaHUue MPUKJIIATHOTO MOAYJIs1)

OCHOBHBIEC HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJOTHH B NMPO()ECCHOHAIBHON JesITeIbHOCTH
yenoBeka. Meronbl 6MoTexHonoruu. OOBbEKThl OMOTEXHOJIOIMH. DTHKA OMOTEXHOJIOTHYECKUX
¥ TeHETHYECKUX 3KcriepuMeHTOB. [IpaBuia moucka u aHanm3a 0M0IKOIOTHUECKO HH(OpMaIiK
U3 pa3jIMyHbIX UCTOYHUKOB (HaydHas M ydeOHO-HaydHas JIMTepaTypa, CPelCTBa MacCOBOM
uHpopmanum, cetb IHTEpHET 1 Apyrue)

IpakTnyeckoe 3ansitue Nel2

Kelicel Ha aHanu3 MHQOPMANMM O HAYYHBIX JOCTHXKEHHUAX B OOJACTH T'€HETHYECKUX 2
TEXHOJIOTH, KJIETOYHON MH)KCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.
3amura Keica: MpeCcTaBlIeHHe Pe3yIbTaTOB PELCHHs KEHCOB (BBICTYIIJICHUE C IIPE3CHTALUEH )
Pa3nes 11. Pemienue keiicoB B 00J1acTH OMOTEXHOJIOTHH 6
Tema 11.1 IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/Iep:KaHMe (Co/lep:KaHNe MPUKJIATHOTO MOTYJIsl) 2 OK 01, OK 02,
Buorexnooruu Pa3BuTre OMOTEXHOJOIMM C TPUMEHEHHEM TEXHUYECKHX CHCTEM (OMOMHIKEHEPUS, OK 04, OK 07
U TeXHHYECKHe OouonmHpopmaruka, OMOHMKA) M MX IPUMEHEHHE B JKU3HU 4YellOBeKa, IMOUCK M aHaJIu3
CHCTEMBI uH(pOpMallMU U3 Pa3INYHbIX UCTOYHUKOB (Hay4Hasl U yueOHO-HAay4Has JUTepaTypa, CpeacTBa
MaccoBoW MHpopManuu, ceTb IHTepHET U Jpyrue)
IIpakTHyeckoe 3ansaTue Nel3 2
Keiicel Ha aHanu3 nH(pOpMAIMKU O PAa3BUTUU OMOTEXHOJOTHH C MPUMEHEHHEM TEXHHUYECKUX
cUCTeM (II0 MUHHU-TPYIIIIaM).
3amura Keica: MpeCTaBlIeHHe Pe3yIbTaTOB PelleHHsI KeMCOB (BBICTYIIJICHHUE C NTPE3EHTALIUEH )
IIpomexyTounas arrectaums (1updepeHIIMPOBaHHBIN 3a4ET) 2
Bceero: 72
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3. YCJIOBUSA PEAJIMBALIIMU JTUCHHUITJIMHBI

3.1. MaTepuajJbHO-TEXHHYECKOE O0ecreueHue

Peanmzamust mporpammbel yuebnoit mucturmuimabl OY (.08 Bbuonorust tpeOyer Hamuume ydeOHOTO
kabureta OO1IE00pa30BaTEIbHBIX TUCIUILINH

O6opynoBanue y4eOHOro KaOMHETa U pabovrXx MECT KaOWHeTa:
- MOCAJIOYHBIE MECTA M0 KOJIMYECTBY 00YJarOIINXCS;

- pabouee MecTo IpernoIaBaTers;

- JOCKa MeJoBas;

- mKkad 119 XpaHEHUsT y4eOHBIX MTOCOOHIA;

- Kpeciio oucHoe

TexHuueckue cpencTBa 00ydeHus:

- HoyTOyKk HP (1 nepcoHanbHbII KOMIBIOTED);

- MaHumyJsATop Tumna malib Genius NetScroll;

- OTHETYIIUTEINb yTIIEKUCIOTHBIN;

- MHOTO()YHKIIMOHAJIBHOE YCTPOHCTBO/IIPUHTED;
- KOJIOHKH;

- HHTepaKTUBHAsI JOCKA.

JlemoHCTpanoHHOE 000pyA0BaHKE U MPUOOPHI:

— KOMIUIEKT BJIAJKHBIX IIPENAapaToB I€MOHCTPALMOHHBIN

— KOMIUIEKT KOJUIEKIIMI JEMOHCTPALMOHHBIN

— 1 poBOI MUKPOCKON OMHOKYIISPHBIN
JlaboparopHo-TexHOIOTHYECKOE 000pyI0BaHue (TabopaTopHOE 000pyI0BaHHUE, TPHOOPHI, HAOOPHI M
AKCIIEPUMEHTA, UHCTPYMEHTHI):

—  MOJEINH, MYJISIKU, allllJIMKaIuu

— KOMIUIEKT MOJIeei-anTuIMKalui JEMOHCTPAIIMOHHBIN

— KOMIUIEKT OOTaHUYECKUX MOJIENIEH IEMOHCTPAI[MOHHBII

— KOMIUJIEKT MOJelei

3.2. UndopmanuonHoe odecrneyeHne o0yueHust
OcnoeHble ucmoYHUKU (neyamHubvle U30aHus):

1. AradponoBa W.b. buonorus: 6azoBbiii ypoBeHb [Tekct] : y4eOHHMK I 0Opa3oBaTEIbHBIX
opranmzaiuii, peanusyromux odpazosarensHbie nporpammbl CI10 / .b. AradonoBa, A.A. KameHckuid,
B.U. CuBornazos. - 3e-u3m.,crep. - ; Mocksa : [Ipocsemenne, 2026. - 271, [1] c. : un. - ISBN 978-5-09-
127876-7

2. AradonoBa W.b. buonorus: 6a30BbIii ypoBeHb: MpakTUKyMm [Tekcr] : ydeOHOe mocobwue,
pa3zpaboTaHHOE B KOMIUIEKT€ C Y4YEOHHMKOM Ui 0Opa30oBaTENIbHBIX OpPTaHM3aIfil, pean3yIONINX
obpazoBarenpsHbie TporpamMMbl CITO / .B. Aradgonosa, B.1. CuBorna3os. - 2-¢ u3j., ctep. - ; MockBa
: [IpocBemenue, 2025. - 112 c. ; Yuebnuk CIIO. - ISBN 978-5-09-121342-3
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4. KOHTPOJIb 1 OIEHKA PE3VYJ/IbTATOB
OCBOEHMSA JUCIHUIIVINHBI

KouTponb ¥ olLleHKa pe3ylbTaToB OCBOEHHUS  0011e00pa3oBaTeNbHON  AUCHUIUIIMHBI
pacKphIBalOTCS Yepe3 MUCIUILUIMHAPHBIE PE3yNbTaThl, HANpPaBIICHHbIC HAa (OPMUPOBAHHE OOIINX U
npodeccnoHaNbHBIX KOMIIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

Pe3yabTarnl 00yyeHus

IToxazaTen 0oCBOCHHOCTH
KOMIIeTeHIIN I

MeToabI OIIEeHKH

OK 01. Beibupats criocoObt
peleHus 3aaaq
npodeCcCuOHATHLHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Temwr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-0/c!, 9.5IT-o/c, 10.1,
10.2, 10.3I1-0/c, 11.1I1-0/c

OO6cy»xaeHue 1o Bolpocam
JEKUUU

Pazpabotka rioccapus
3arnojaHEeHUe  CpPaBHUTEJBHBIX
TadJIHIL

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha HCHOJIb30BAHHUE
apryMEeHTOB, OHOJOrMYECKON
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosiTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
MPAaKTUYECKUX padboT
KontpomnbHble paboTbl

3aiuTa TBOPUYECKUX padoT

3amura WHIMBUyaIbHbIX
MPOEKTOB
Brinonnenune 3aJIaHUN

IIPOMEKYTOYHON aTTECTalluN

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHaJINu3a

¥ MHTEPIIPETANT
uHpopManuy,

1 UTHPOpPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a/1a4 MpoecCHOHATIBHON
JeSITebHOCTH

Temer 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1-
7.3, 81, 82, 9.1-93,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.11T-0/c

OnenuBaemast TUCKYCCHS T10
BOIIpOCaM JIEKLIUU
Pa3paboTka MeHTanbHOMN
KapThl B MUHU TpymnIax
Brinonnenue u 3amura
1ab0paTOPHBIX paboT
IIpencraBineHnne  pe3ynbTaToOB
MPAKTUYECKUX paboT
IIpencraBieHne yCTHBIX
COO0IIIEeHUH ¢ Mpe3eHTalueH,
MIOATOTOBJIEHHBIX IO IIEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenojaBaTesiemM

OK 04. D¢ddexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxeHue 1o Borpocam
JICKIIUN

[IpencraBnenne  pe3ynbTaTOB
MPAKTUYECKHUX paboT

3amuTa TBOPUECKHX padoT
3amura WHIMBUTYaJIbHBIX
POEKTOB
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OK 07. ConelicTBOBaThL
COXPAHEHHIO OKPYKAIOIICH
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSTH 3HAHUS

00 U3MEHEHUH KIIMMaTa,
IIPUHLIUIIBI OEPEKIUBOTO
MPOU3BOJCTBA, 3P (HEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1-
7.3, 81, 82, 9.1-93,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JIEKINH

Pa3pabotka rioccapus
3amnojaHEeHUe  CpPaBHUTEJIbHBIX
TadJIUIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha HCHOJIb30BAHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMUHOJIOTUU U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ylnbTaToOB
NPaKTUYECKUX paboT
KonTponbHbie paboThl

3amuTa TBOPUYECKUX padoT
3amura WHIUBUAYaTbHbBIX
IIPOEKTOB

Brinmonnenue 3aganuit
MIPOMEKYTOYHOM aTTECTALIKU




