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1. O6mas xapakTepucTuKa padoyeii mporpaMMbl 00111e00Pa30BaTEIbHON THCIMIINHBI
«BHOJIOTI' U5

1.1. MecTo ucuMIIMHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO:

OOmeobpa3oBarenbHas AUCHUIUIMHA «bBHOJOTH» SBIsSETCS 00s3aTENbHON YaCThIO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
no crnemuanbHocTH  09.02.09  «BebG-pazpabotka». [IpodeccnoHanbHO-OPUEHTHPOBAHHOE
coJiepsKaHue COJACPKUT OOBEKT U3yueHus: «UemoBeK».

1.2. llenu u ni1aHupyeMble pe3yJbTAThl 0CBOCHHUS TMCIUIITUHBI:

1.2.1. Iesu AUCUMILIAHDBI

Heas: hopmupoBanue y 00y4aromIMXCsl CUCTEMbI 3HAHUN O Pa3JIMYHBIX YPOBHSX JKU3HU CO
3HAHMEM COBPEMEHHBIX IPEJCTABICHUN O >KUBOW MPUPOJE, HABBIKOB I10 IIPOBEICHUIO
OMOJIOTUYECKUX MCCIEOBAHUNM C COONIIOJIGHUEM JSTUYECKUX HOPM, apryMEHTHPOBAHHOMN
JUYHOCTHON MO3UIIMHU 110 OEpe’KHOMY OTHOIICHHIO K OKpYIKalollei cpeze.

3agaun:

* ony4yeHue GpyHIaMeHTAIbHBIX 3HaHui 0 Ononornueckux cucremax (Kierka, Opranusm,
[Tonymnsiuust, Bun, Dxocucrema); MCTOPUU Pa3BUTUS COBPEMEHHBIX IPEICTaBICHUNA O >KUBOMN
NPUPOJIE, BBIIAIONIMXCS OTKPBITUSAX B OMOJOTMYECKOW HAayKe; pOJjH OMOJOTHYECKOW HayKH B
(GOpMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa; METOJaX Hay4yHOTro
MO3HAHMS;

* OBJAJICHHE YMEHUSMU JIOTHYECKH MBICIUTh, OOOCHOBBIBATH MECTO U  POJb
OMOJIOTUYECKUX 3HAHUNW B MPAKTUYECKOW JEATEIbHOCTH JIIOJAEH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI; OIpenessTh JKUBbIE OOBEKTHI B MPUPOAE; MPOBOAUTH HAOMIOJEHUS 3a
DKOCUCTEMaMU C LEIbI0 MX OIMUCAaHWS W BBIABICHUS €CTECTBEHHBIX M AHTPONOIE€HHBIX
U3MEHEHM; HaXOIUTh U aHAJM3UPOBATh HH(POPMALIHIO O KUBBIX 0OBEKTaX;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydaromuxcsi B Ipolecce HU3y4eHHs OMOJOTUYECKHUX SIBICHUN; BBIJAIOIIMXCSA JTOCTHKEHUI
OMOJ0TUM, BOUIENUINX B OOIIEUEIOBEUECKYIO KYJIbTYPY; CIOXKHBIX U MPOTUBOPEUMBBIX MyTEH
Pa3BUTHSI COBPEMEHHBIX HAYUHBIX B3IJISJ0B, UJIEH, TEOPHUM, KOHLENIUI, runoTe3 (0 CyIHOCTH U
IPOMCXOXKACHUH KU3HH, YeJIOBEeKa) B X0/1€ Pa0OTHI C pa3IMUHbIMU HCTOUHUKAMH HH(OpMAIUH;

* BOCHHMTaHHE YOEXKIEHHOCTH B HEOOXOAMMOCTH TIO3HAHUS KMBOH TPHUPOJBI,
HEO0XOIMMOCTH PAllMOHAIILHOTO MPHPOJIONIONIB30BaHMs, OEPEKHOT0 OTHOLIEHUS! K MPUPOTHBIM
pecypcaM U OKpy»Karollei cpesie, COOCTBEHHOMY 3/10pOBbIO; YBa)KEHUS K MHEHHUIO ONIOHEHTa
py 00CYXJIEHUU OMOJIOTMUYECKUX MPoOIIeM;

* WCIIOJB30BaHUE MPHOOPETCHHBIX OWOJOTHYECKUX 3HAHWUW M YMEHHH B TOBCEIHEBHOMN
KU3HU JUISI OLIEHKH TOCJIEJCTBUN CBOEH AESITeNbHOCTH (M NEATENbHOCTH APYTUX JIOAEH) IO
OTHONIEHHMIO K OKpY’Karollled cpeie, 30pOBbI0 IPYTHX JIIOJAEH U COOCTBEHHOMY 3/0POBBIO;
000CHOBaHME U COOJIOJICHHE Mep NPOPHUIAKTHKU 3a00IeBaHU, OKa3aHHe NePBO MOMOIIM MPU
TpaBMax, COOJIIO/IEHHUE MTPABUJII MOBEICHUS B IPUPOJIE.

1.2.2. [lnannpyemble pe3yJIbTAThI OCBOCHHS 0011e00PA30BaATEIbHON TMCHMILUINHBI B
coorBercTBuu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue IUcHUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u 1K



Koa n
HaNMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oﬁmue1

I[mculzm.mmapﬂme2

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4
po(hecCHOHATTLHOM
JESATCIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOTr0 BOCIIMTAHMSA:
- TOTOBHOCTh K TpPYAy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOH JCSTEIBHOCTH TEXHOJOTHMUYCCKOU U

COIIMAJILHOW HAINPABICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,

MJIaHUPOBaTh M CaMOCTOSATENBHO  BBINOJHATH  TaKylo
JIeSTeTbHOCTb;
- HHTEpeC K pa3iuyHeiM cdepam mpodeccuoHaNbHOMI

JIeSITCIIbHOCTH,
OBnaseHre YHUBEPCAIBHBIMH YY€OHBIMHU MO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIe JJOTHYeCKHe /IeliCTBUS:

- CaMOCTOSITENIbHO  (POPMYJIMpPOBaTH H  aKTyaJIM3HPOBAThH
po0JieMy, pacCMaTPUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK VI OCHOBAHHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpenenaTh LeMH JesATeNbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBISATH  3aKOHOMEPHOCTM ¥ TMPOTUBOPEYUS B
paccMaTpUBAEMBIX SBJICHUSX;

- BHOCHTH KOPPEKTHUBHI B

JACATCIIBHOCTD, OLICHUBATh

- chopMupoBaTh 3HaHHMSA O MECTE M POJM OUOJOTUHU B
HayK, B (OpPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTUHBI MHUpaA, B

CHCTEMCE €CTCCTBCHHBIX

MMO3HAaHWKW 3aKOHOB MpHUPOAbI W PCUHICHUH KU3HCHHO

BAKHBIX COLMAIBHO-ITUYECKHUX, SKOHOMHYECKHUX,
OKOJIOTHUECKUX TPOOJIEM 4YeIOBEYSCTBA, a TaKXKe B
peleHumn BOIIPOCOB PalMOHAIIBHOTO
MPUPOJONOIB30BaHus; B (OPMUPOBAHUU ILIEHHOCTHOTO
OTHOUICHMS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHUHCKMX U 3apyOeKHBIX YUY€HBIX - OHOJIIOTOB B
pazButue Ouonoruu; (QyHKIMOHAIBHOM TIPaMOTHOCTU
YeJIOBEKa JIJIsl PEIICHUS )KU3HEHHBIX MPo0IIeM,

- yMETh BIAJETh CHUCTEMOW OWOJOTHYECKUX 3HAHUMH,
KOTOpas BKJIFOYAET:

OMOJIOTHYECKHUE

OCHOBOIIOJIararome TCPMHHBI u

IIOHATHUA ()KI/ISHB, KJICTK4, TKaHb, OpraH, OpraHu3M, BU],

HOMyJsALUs,  9KocucTemMa,  OuoneHo3,  Ouocdepa;
MeTabosM3M, TOMEOCTa3, KICTOYHBI  MMMYHHUTET,
OunocuHTe3  Oenmka, OWOMONMMEpBI,  JTUCKPETHOCTH,
CaMOperyJsIus, CaMOBOCIIPOU3BE/ICHHE,

HACJICACTBEHHOCTb, M3MCHUYMNBOCTb, SHCPro3aBUCUMOCTD,

! YkasblBatoTca AMUHOCTHBIE M meTanpeameTHble pesynbtaTtbl U3 PFOC COO (B nocneaHen peaakumm ot 12.08.2022), popmupyemble 0buieobpa3oBaTe/ibHON ANCUUNANHOM

2 OuncuunnnHapHble (NpeameTHble) pe3yabTaTbl yKasbiBatoTca B cooTeeTcTBumn ¢ ®rOC COO (B nocneaHelr peaakumm ot 12.08.2022)




COOTBETCTBUE  PE3YJbTATOB  LEJSIM, OLEHUBATh  PHUCKHU
MMOCJICACTBUI NEATCIbHOCTH;
- pa3BuUBaTh KpEATHUBHOE MBIIUICHHE IPU  PEUICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE eCTBHSI:
- BIAJACTh HAaBBIKAMH  y4eOHO-HCCIICJIOBATCILCKOH W
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs pooJieM;

- BBISBIISTE MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIM3MPOBATh 334y, BBIIIBUTATh THIIOTE3y €€ PEIICHUS,
HaXOIUTh

aprymMeHTsl Ui

YTBEPKJICHHM, 3a1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

J0Ka3aTcJIbCTBa CBOUX
-  AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCHICHHUA 3adadu
pe3yibTarbl, KPpUTUYCCKU OLCHUBATH HX HJOCTOBCPHOCTD,
MMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBUAX;

- YMCTb IICPCHOCUTH INIO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KU3HCACATCIBHOCTH,

3HaHUsA B

- YMETh HWHTETPUPOBATh 3HAHUA W3 PA3HBIX MPEIMETHBIX
o0JacTen;

- BBIABUTAaThb HOBBIC HJCH, npez[naraTL OpI/IFI/IHaHBHBIG
IIoaAXOoabl 1 peIHeHI/ISI;

- CIOCOOHOCTh HX HCIOJB30BAaHUSA B IIO3HABATEIILHOM U

COIIMATLHOM IMPAKTHUKE

POCT U pa3BUTHE);
Ouosiornyeckue Teopuu: kierounas teopus 1. llIBanHa,
M IIneiinena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO
ummynurera I1. Opoux, .M. MeunukoBa, XpoMOCOMHas
HaciencteeHHoctn T

Teopust Moprana,

3apOAbIIIEBOIO CXOACTBA K. Bapa, OBOJJIIOLIMOHHAA TCOPHUA

3aKOH

Y. JlapBuHa, CUHTETUYECKasi TEOPHs SBOJIOIUH, TEOPHUS
anTporiorere3a Y. Jlapsuna; Teopus 6moreorneHo3a B.H.
Cyxkauéna;
MHOroo0pazusi "

yuenuss H.M. BasunoBa - o Ilenrtpax

MPOUCXOKACHUS  KYJIbTYpPHBIX
pacrenuii, A.H. CeBepuoBa - 0 nmyTSx U HalpaBICHUIX
sposrornu, B.W. BepHajckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHUS,
pacuIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOTIO HacJIeAOBaHUs
npu3HakoB ['. MeHnensi, CUEIJIEHHOTO HacCleI0BAHUS
MIPU3HAKOB M HApyllIeHUs clerienus renoB T. Moprana;
TOMOJIOTHYECKUX psnoB B HACJIEICTBEHHOU
H.N.
paBHoBecus k. Xapau u B. BaitnGepra; 3apoapIieBoro
cxoactea K. bapa,

[exkens, ®©. Mromnepa);

U3MCHYHUBOCTHU BaBI/IJ'IOBa, TCHETUYCCKOI'O

OMOTeHETUYECKOr0 3aKoHa 0.
HNPUHIUIBI (YUCTOTHI TaMET, KOMIIEMEHTapHOCTH);
npaBuia (MuHumyma lO. JluGuxa, SKOJOrHMUYECKON
UpPaMU/Ibl YUCesl, OMOMacchl U SHEPTUN);

runore3bl (koanepsatHoil A.M. OmnapuHa, NEpBUYHOTO
oymeona JIx. XonmgeitHa,

pubo3uma T. Yek);

mukpocpep C. Dokca,

- chopmupoBaTh yYMEHHUS pPACKpbIBaTh
OCHOBOIIOJIATAIOLINX OMOJOIMYECKHX TEOPUH M THIOTE3:

coziep)KaHue




KJICTOYHOM, XPOMOCOMHO, MYTallHOHHOM,
HBOJIIOIIMOHHON, TMPOUCXOXKICHUSA >KU3HH M YEJOBEKa;
BJIaJICHNE CHCTEMOM 3HAHMH 00 OCHOBHBIX MeETOJax
HAYYHOTO TO3HAHUS, MCIOIb3YEMBIX B OHOJIOTMYECKHX
UCCIECOBAaHUAX  JKMBBIX OOBEKTOB U  JKOCHUCTEM
(ormMcanmwe, W3MEpeHUE, IMPOBEACHUE HAOJIOJICHHM ),
CIOCOO0aMM  BBISBICHHST M OLIEHKH AaHTPOIIOTCHHBIX
WU3MEHEHHH B IPUPOJE;

- copmMHpoBaTh YMEHUS pacKpbIBaTh
OCHOBOITOJIATAIOIINE  OWOJIOTMYECKHE  3aKOHBI U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
BasunoBa, 3. I'exkens, @. Mromiepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

- YMETb BBIJCISATH CYIIECTBCHHBIC PH3HAKH:

CTPOEHHS BHPYCOB, KJIETOK HPOKapHOT M JYKapHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, BUJIOB,
OMOTreo1eH030B, IKOCUCTEM U Ouochepsl;

CTPOCHHSI OpPraHOB W CHUCTEM OpPraHOB pacTEHH,
KMBOTHBIX, YEIIOBEKA; MPOIECCOB KHU3HEIEATEIHHOCTH,
NPOTEKAOIINX B OpTraHU3MaxX pPACTCHHH, JKUBOTHBIX W
YeJI0BEKa;

OMOJIOTUYECKUX IIPOLIECCOB: oOMeHa BELIECCTB
(Metabonu3Mm), UHGOPMALMK U TPEBpALLCHHUs] SHEPTHH,
OpoXKeHMs, aBTOTPOGHOIO0 U TeTepoTPO(HOro THUIIOB
NUTaHusA, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, 5SMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pa3BUTHS, Pa3MHOXKEHUS, WHAWBHIYATBHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
rereposuca;  JEHCTBUIl ~ HMCKYCCTBEHHOro  0TOOpa,




CTaOMITU3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa; AJTOATPUIECKOTO u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BIIMSHUA
JIBYKYIIUX CUJI DBOJIONUU HA TEeHO(OH[ TOIMYJISIINN;
NPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OoOWTaHWUS,
YyepeloOBaHUs HAIPABICHUH 3BOJIOIHMH; KPYroBOpOTa
BEIIECTB ¥ ITOTOKA SHEPTUU B IKOCHCTEMAX;

- TPHOOPECTH OIBIT NPUMEHEHHS OCHOBHBIX METOJOB
HAay4YHOI'O IIO3HaHuA, HCIIOJIb3YCMbIX B 6I/IOJIOFI/II/II
Ha6JHOIIeHI/I$[ N OIKMCAaHUA KXUBBIX CUCTEM, IIPOLCCCOB U
ﬂBHeHHﬁ; oprannu3alvii W IPOBCACHUA OHMOJIOTNYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU S THUIIOTE3, BBISBJIATH
3aBUCUMOCTH  MEXKIy HCCICAYEMbIMH  BEIUYMHAMH,
OOBSICHATH TOJyYCHHBIC PE3yJbTaThl U (HOPMYIHPOBATH
BBIBOJIbI C CIIOJIb30BAHUEM HAaYUHBIX TIOHSATHH, TCOPHIA U
3aKOHOB;

- chopMUpOBaTH YMEHHUS BBIJAENIATH CYIIECTBEHHbBIE
IIpU3HAKU BHPYCOB, KIETOK IIPOKAPUOT U DYKApHUOT;
OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpraHnu3MOB, BUAOB,
OMOTeOIIeHO30B U HKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIECTB W TPEBPAIICHHS SHEPTUU B KIETKE,
dboTocuHTE3a, IMIACTHYECKOTO U  DHEPreTUYECKOTrO
oOMeHa, XEMOCHHTE3a, MUTO34, Mmeiio3a,
OTLIIOIOTBOPEHUS, pa3BUTHUS u Pa3MHOKEHUS,
WHIWBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOprOBI 32 CYIIECTBOBAHME, ECTECTBEHHOTO OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpeac O6I/ITaHI/I5[, BIIUSIHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTCHHBIX U3MEHEHUH B DKOCHUCTEMax CBOEU




MECTHOCTH, KPYroBOpOTa BEHICCTB K IMPEBPAIICHHE
sHEeprum B Ouocdepe;

- chopMupoBaTh yMEHHUS TPUMEHSATH IOJTy4YECHHBIC
3HAHUA OJIA 00BsACHEHNS 6I/IOJIOFI/I‘ICCKI/IX mponeccoB u
SIBJICHU#, JJIS TPUHATHASA TNPAKTUYCCKUX pEIICHUHA B
MOBCEIHEBHOM  HM3HM C  IEIbl0  OOeCreveHus
0e30MacHOCTH  CBOEr0  3J0pOBbS U 37I0POBbSI
OKPYXaIOIIMX JIFOJICH, COOMI0IeHUsT 3I0pOBOTO 0Opasa
JKA3HM, HOPM TIPaMOTHOTO IIOBEJICHHUSA B OKpYKaroLIEH

IOPUPOJHON  cpene;  NMOHUMaHME  HEOOXOIUMOCTHU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHOH OMOJIOTMH U
OMOTEXHOJIOTUI JUTSL palMOHAIBHOTO
IIPUPOIOIOJIB30BaHNUS; yYMEHHE UCII0JIb30BAaTh
COOTBETCTBYIOILIHE apryMeHTHI, OMOJIOTHYECKYIO

TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUISL JIOKa3aTelbCTBA
POJCTBa OPraHU3MOB PAa3HBIX CHCTEMATUYCCKHUX TPYIIIL;
B3aMIMOCBSI3M OPTaHU3MOB U Cpe/bl OOUTaHUs; EIUHCTBA
YEJIOBEUECKHX pac; HE0OXOJAMMOCTH 370pOBOTO 00pasa
KU3HU, COXPAaHEHUS Pa3HOOOpa3usi BUIOB U IKOCHUCTEM,
KaK  YCJIOBHS  COCYIISCTBOBAHWS  TNPUPOIBI U
YeJI0BEYECTBA;

- copMHUpoOBaTH YMEHHUS peliaTh OMOJOTUYECKHE 3a/1a4H,
COCTaBIISITh TEHOTUIIMYECKHE CXEMBbI CKpEIIUBaHUS s
pa3HBbIX TUIIOB HACJEIOBaHUS MPHU3HAKOB y OPTaHHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U DHEPTrUU B
JKOCUCTEMAX (uerm IIUTaHUsA, ITUIIEBBIC CCTI/I), BBISIBJISATH
MNPUYUHHO-CJIICACTBECHHBIC CBA3W MCXKIAY HCCICAYCMbBIMU
OMOIOrMYECKUMU O6T)€KTaMI/I, IponecCaMu U SABJICHUSAMMU,
ACJIaTb BBIBOABI W IMPOTHO3bI HA OCHOBAHUHW MOJTYYCHHBIX




pe3ynbTaTOB;
- chopMupoBaTh YMEHHS KPUTHYECKH OICHUBATH
nH(OPMALIHIO OMOJIOTUYECKOT0 COJZIEpKaHUs,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOi MH(OpPMALIUU, HAYYHO-
MOMYJISIPHbIE MaTepUaibl); HHTEPIPETUPOBATh ITUUECKUE
aCleKThl COBPEMEHHBIX HCCIEIOBaHUNW B OuHojoruw,
MeAMIIMHE, OMOTEXHOJIOTHH; pacCMaTpuBaTh rio0aabHbIe
9KOJIOTUYECKHE pOOIIeMBI COBPEMEHHOCTH,
dbopMUPOBAaTh MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIUIO, YMCHHE OIICHUBATh JTHYCCKHUE ACIICKTHI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TeHETUYECKUX TEXHOJIOTUH (KIIOHUpOBaHUE,
UCKYCCTBEHHOE OILIIOIOTBOPEHHUE, HAIPaBIEHHOE
U3MEHEHHEe TEeHOMa H  CO3[JaHhe  TPaHCTEHHBIX
OpraHU3MOB);

- chopmupoBaTh yMeHHsA CcO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE W  YCTHBIC COOOIICHHS Ha OCHOBE
OHMOJIOTHYeCKOH uH(pOpMAITUH u3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO WCIIOJBH30BaTh TOHSATUHHBINA
anmapat OUOJIOTHH;

- yMeThb BBIABUTATh TUIOTE3bl, MPOBEPATh UX
AKCIIEPUMEHTAJIbHBIMUA CpPEACTBaMH, (opMynHpys Lenb
WCCIICTOBAHMsI, aHATTU3UPOBATh MOJTYYCHHbBIE PE3yIbTaThl
U JIeTIaTh BBIBOBI;

- NPUHUMATh YyYacTHE B HAYIHO-HCCIICIOBATEIIbCKON
pabore TmTO OWOJOTHMH, OKOJOTMM U  MEIUIIMHE,
MPOBOIMMON Ha 0a3e IIKOIBHBIX HAyYHBIX OOIIECTB H
MyOJIMYHO TIPEJCTABISITh IMOJNydEeHHBIC PE3yJIbTaThl Ha




YUEHHUECKUX KOH(PEPEHIHMIX Pa3HOT0 YPOBHS,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeCTBa IIOUCKA,
aHanu3a u
UHTEpIpETaluu
UHPOpPMALIUHU U
UH(POPMAIOHHBIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npogeccuoHaIbHON
JeSITebHOCTH

B ob0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:

- copMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKd M OOIIECTBEHHOI
Jaore KYJIbTYD,
MecTa B

NPaKTUKH, OCHOBAHHOTO Ha
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MHUPE;

OCO3HaHUIO CBOCTO

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEIICKOW KYJIBTYPBI
KAaK CpEICTBAa B3aUMOJEHUCTBHUS MEXKIY JIOJbMH W IO3HAHUS

MUDA;
- OCO3HaHHE ILIEHHOCTH HAyYHOU [eATEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh MPOEKTHYIO u HCCIIEIOBATENBCKYIO

JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;
OBnajeHne yHUBEPCATBHBIMH y4eOHBIMU IT03HABATEIHLHBIMHU
JICUCTBUSIMU:

B) paboTa ¢ uHpopmauei:

- BJIaJICTh HABBIKAMH MOJTyYeHUs HH()OPMAITUHN U3 HCTOYHHKOB
pPa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOUCK,
aHaliu3, CHUCTEeMATU3alUI0 M HUHTEpHpeTalnuio UHPOpMaLuu
pa3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

- Cco3JlaBaThb TEKCThl B pa3lU4YHbIX (opmMarax ¢ Y4EeTOM
Ha3HaueHUs WHPOpMallMd U ILEJIeBOH ayIUTOPHH, BBIOMpas
ONTUMAIIEHYIO ()OPMY TIPECTABIICHHUS U BU3yaTH3aINN;

- OLIEHUBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(pOpPMAIUH, €€
COOTBETCTBHUE MMPABOBBIM U MOPAIFHO-ITHYECKIM HOpMaM;

- HCII0JIb30BaTh CpeacTBa
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIIEHMH KOTHUTHUBHBIX,

KOMMYHUKATHBHBIX u OpraHnu3alluOHHBIX 3aga4 C

MH(OPMaLMOHHBIX "

- copMupoBaTh
nHpopmaruio

YMEHHUS
OHMOIOrMYECKOTO

KpPUTUYECKH  OLIEHUBATh
COJIepXKaHus,
BKJIFOYAIOLIYI0 IICEBJOHAYYHbIE 3HAaHUS W3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOi MH(OpPMALIUU, HAYYHO-
HOMYJISIPHbIE MaTepUabl); UHTEPIPETUPOBATH ITUUECKUE
aCIeKThl COBPEMEHHBIX HCCIIEJOBaHMM B OuoJoruu,
MeAULMHE, OMOTEXHOJIOTHH;

- MHTEpIPETUPOBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TJI0OATbHBIE SKOJIOTHYECKHE MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HUM

CO6CTBCHHYIO MMOo3uIK, yMCHUC OLCHUBATH 3TUYCCKHC

acleKThl COBPEMEHHBIX HCCJIEJOBaHUN B  00JacTU
OMOTEXHOJIOTUU u TEHETUYECKUX TEXHOJIOTHH
(KIIOHUpPOBaHUE,  HMCKYCCTBEHHOE  OIUIOJI0TBOpPEHHUE,
HalpaBJICHHOE W3MEHEHHWE TEeHOMa U  CO3/aHue
TPaHCTE€HHBIX OPTaHU3MOB);

- cdopMHpOBaTh yMEHHUS CO3[aBaTb COOCTBEHHBIE
NUCbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OMoJIOrnYeCKOi uHpopMaLun u3 HECKOJIBKMX
HUCTOYHUKOB, TPaMOTHO MHCIIOJIb30BaTh IOHATUNHBIN

anmapat OUOJIoTHUr
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co0uIr0IeHIEM TpeOoBaHuU PrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, THUTHUEHBI, PECYpPCOCOCPekKEHUS, MPABOBBIX U
ATUYECKHUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30MMaCHOCTH;

- BJIAAICTb HAaBLIKAMU PACIIO3HABAHUA W 3alIUThI I/IH(bOpMaI_[I/II/I,

nH(GOPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. DddexTuBHO

B3aUMO/ICHICTBOBATh U
paborarb B
KOJIJICKTUBEC u

KOMaHC

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIQJICHUE HaBbIKaAMH y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBiagenue
AeMCTBUAMMU:

6) COBMECTHaA N€eATEJIbHOCTD.

YHuuBeEpcCaJdbHBIMU KOMMYHUKATUBHBIMHA

- NMOHMMAaTh M HCIOJB30BaTh IMPEUMYIIECTBA KOMaHAHOW H
WHAUBUAYaAIbHON paboThI;
- MPUHUMATD COBMECTHOH

OpPraHru30BbLIBATDH

LETH
U KOOPAWMHHUPOBATH

NESTEIbHOCTH,
IEUCTBUS II0 €€
JOCTH>)KEHHIO: COCTABIIATH IUIAH JEHCTBUM, paCIIPENEIsATh POJIH
C Y4eTOM MHEHUH YYaCTHUKOB OOCYXJaThb pe3yibTaThbl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBINOJHATH pabOTy B  YCIOBUSX
peanbHOro, BUPTYaJIbHOT'O "

BSaHMOHCﬁCTBHH;

KOM6I/IHI/Ip0BaHHOFO

- OCYHICCTBJIAATH INO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHUC B

Pa3IMYHBIX CUTyalusIX, MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryJasiTHBHbIMH
JeHCTBHSIMMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- IpPUHUMATh MOTUBBI W apryMeHThl JIpPYruX JIOAEH IpHu

- chopmupoBaTh yMeHHsA CcO37aBaTb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHMS Ha OCHOBE
OM0JIOTNYECKOI uHpOpMaLun u3 HECKOJIBKUX
HUCTOYHUKOB, TPAaMOTHO MCIIOJIb30BaTh IOHATUHHBIN

arnmapat OHOJIOTHH,

- yMeTb BBIJIBUTaTh THUIOTE3bl, MPOBEPATH  HUX
AKCIIEPUMEHTAJIbHBIMUA CPEICTBaMU, (OPMYIHPYS IETb
UCCJICIOBAHMsI, aHATTU3UPOBATh MOJIYYCHHbBIE PE3yIbTaThl
U JIeJIaTh BBIBOJBI;

- NpPUHUMATh YydYacTUE B HAYYHO-HCCIEIOBATEIbCKON
pabore 1O OHWOJOTHMH, OKOJOTMHM M  MEIUIUHE,
MPOBOIUMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB U
MyONUYHO TIPEACTABISTH TOJYyYEHHBIE PE3yibTaThl Ha

YUEHUYECKUX KOH(EPEHIUSIX pa3HOro ypOBHS
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aHaJIU3€e PE3yNbTATOB EATECIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATH MUP C MO3UIMU JPYroro
4eJI0BeKa

OK 07.
ConeilicTBOBaThL
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepereHuIo,
IPUMEHATH 3HaHUA 00
W3MCHCHUH KIIMMATa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
eficTBOBAaThH B
Ype3BbIYANHBIX
CUTYaITUSIX

B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- ¢(hOpMUPOBAHHOCTb SKOJIOTUYECKON KYJIbTYpbl, [IOHUMaHUE
BIIMSIHUS COLUAIBHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE
OPUPOJHON M COLMAIBHOM Cpeibl, OCO3HaHME TII00ATHLHOTO
XapakTepa 3KOJIOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAHHUE U OCYILECTBICHUE JECUCTBUN B OKPYKArOLIEH
Cpelne Ha OCHOBE 3HAHUsA LEJIed YCTOWYMBOIO Ppa3sBUTHUSA
YeJI0BEYECTBA;

aKTUBHOE  HENpUATHE  JCHCTBUIA,
OKpYXarollen cpene;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUIATHBIE 3KOJIOIMUYECKHUE
NOCJIEACTBYS NPEANPUHUMAEMBIX ACUCTBUM, IPENOTBpaLIaTh

IMPHUHOCAIIIUX BpCa

HX;

- paclIMpeHHe OmbITa  JACATEIbHOCTH  3KOJOTMYECKOU
HaIpPABJIEHHOCTH;

- OBJIAJICHUE  HABBIKAMH  y4e€OHO-HCCIIEI0BATEIbCKOM,

HpOCKTHOﬁ U COLIMAJIbHON AEATEIbHOCTH

- BJIAJACTH CHCTEMOM 3HAHMH 00 OCHOBHBIX MCTOAAaxX
HAaY4YHOI'O IIO3HAHUA, HCIIOJIb3YCMLIX B OHOJOrHYECKUX

UCCIIEIOBAHUSIX  JKUBBIX OOBEKTOB U  IKOCHCTEM
(omucanue, wW3MEpeHUE, TNPOBEACHHE HAOIIOICHUN);
cnoco0aMH  BBISIBICHHS U OLCHKK aHTPOIOICHHBIX

W3MEHEHUH B MIPUPOE;

- YMETh BBIABJIATH OTJIMYUTEIBHBIE TNPHU3HAKUA KUBBIX
CHUCTEM, B TOM 4YHCJI€ T'pUOOB, PACTCHHM, KUBOTHBIX H
YeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
abMOTHYECKHX M OMOTUYECKUX KOMIIOHEHTOB 3KOCHUCTEM,

B3aUMOCBSI3CH OpraHu3MOB B cooOIiecTBax,
AHTPOIIOTEHHBIX HW3MEHCHHMH B JKOCHCTEMax CBOCH
MECTHOCTH;

- YMETbH BBIACISATH CYIICCTBCHHBIC IIpU3HAaKH
OMOJIOTUYECKUX MPOIIECCOB: obmeHa BEIIIECTB

(MeTabonu3m), WHPOpPMALIUM U TPEBPAIIECHUS SHEPTHH,
OpoXeHHs, aBTOTPO(GHOrO M TeTepoTpO(HOro THUIIOB
NUTaHusA, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Me03a,
raMeToreHes3a, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pasBUTHS, PAa3MHOXKEHUS, WHAMBUIYAIbHOTO pPa3BUTHS
B3aMMOJICUCTBHSI  TE€HOB,
otbopa,
IBWKYIIETO W Pa3phIBAIOIIETO
AITIONIATPUIECKOTO u

oprann3ma (OHTOTEHE3a),

reTepo3nca;  JIEWCTBUM  MCKYCCTBEHHOI'O
CTaOMIIM3UPYIOIIETO,
otbopa;

BUI000pa30BaHus;

€CTECTBEHHOI'O

CUMIIATPUYICCKOT'O BIIUSAHUA
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JIBIKYIIUX CUJ DBOJIONUU HAa TEeHO(OH[ TOIMYJISIINN;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHus,
YepeOBaHUS HAIMPABJICHUN SBOJIOIHMH, KPYroBOPOTa

BCIICCTB 1 ITIOTOKA SHCPIrUr B 9KOCUCTEMAX

IIK 1.3.
OcCyliecTBIISITh
IeIarornuaeckoe
HaOJIFOeHE 3a
COCTOSIHHEM 37J0POBbS
JIETEN paHHEro U
JIOIIKOJIBHOTO
BO3pacTa,
CBOEBPEMEHHO
UH(POPMHUPOBATH
MEIUIHCKOTO
pabotHHKa 00
W3MEHEHMAX B UX
CaMOYYBCTBHH.

JImaHOCTHEIE PE3YIbTAThI:

- ChopMHUpPOBAaHHOCTh ~ OTBETCTBEHHOTO  OTHOIICHUS K

YYeHHIO, crocoOHOCTH ~ OOydarommxcsi K

CaMOpPa3BUTHUIO U CaMOO6pa3OBaHI/IIO Ha OCHOBE€ MOTHBAIlMMN K

TOTOBHOCTH n

00yYEeHHIO U [TO3HAHUIO;

- CdopMupoBaHHOCTH [ETIOCTHOTO MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W
OOIIECTBEHHON MpPAaKTHKH, OCHOBAaHHOTO HAa IHajJore KyJbTyp, a
TaK)Ke Pa3TUIHBIX (OpPM OOIECTBEHHOTO CO3HAHUS, OCO3HAHWE

CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUPE;

- I'oTOBHOCTE M CHOCOOHOCTH K  CaMOCTOSTEJIHHOM,
TBOPYECKON U OTBETCTBEHHOU JI€SITENIBHOCTH.
- CdopMupoBaHHOCTH YKOJIOTUIECKOT'O MBIIIICHHS,

MOHWMAaHUS BIMSHHUA COLMAIBHO-)KOHOMHUYECKHX MPOIECCOB Ha
COCTOSTHHE MPHUPOTHON M COIMATIBLHON Cpebl; MPUOOPETEHNE OIBITa
9KOJIOTO-HAIIPABIIEHHON JESTEIbHOCTH.

MeranpenMeTHbBIE pe3yJIbTaThl:

- YMeHre caMOCTOSITENIBHO —OMpeNeNisATh el 00y4YeHus,
CTaBuUTh W (OPMYIHMpOBaTb HOBBIE 3agauyd B ydyebe U
II0O3HABATEJILHON JESTEIIBHOCTH, Pa3BUBAThb MOTHUBBI U HHTEPECHI
CBOE TO3HABATENBHON JEATEIBHOCTH.

- YMeHHE CaMOCTOSITEIbHO IUIAHMPOBATh AJIbTEPHATHBHBIC
MyTH meneH,

3(1)(1)6KTI/IBHI)IC CITOCOOBI peuICHuA y‘le6HLIX 1 IIO3HaBaTCJIBHBIX

JOCTHKEHHS OCO3HAaHHO BBIOMpaTh HanboJee
3aad.

- YMeHHE COOTHOCHUTH CBOM [JEHCTBUSI C IUIAHUPYEMBIMH
pe3yibTaTaMy, OCYIIECTBISTh KOHTPOJIb CBOCH JAEATENHOCTH B

MpoIiecce JOCTIDKCHUS PE3yNIbTaTa, ONPENesaTh CIIOCOOBI MeHCTBUN

3HaHue:

- OCHOBHBIX TOJIOKEHHH KJIETOYHOM TEOpUH Kak
JTIOKA3aTeNIbCTBA OOIIHOCTH )KHBOTO Ha 3eMire.

- OcobeHHOCTEH CTPOCHHUSA, XHMMHYECKOTO COCTaBa M
(YHKUMOHUPOBAHUSI  KIETOK  Pa3IMYHBIX  OpPraHU3MOB
(pacTenuid, >)KUBOTHBIX, TPUOOB, OaKTEPHii, BUPYCOB).

- OCHOBHBIE 3aKOHOMEPHOCTH HACJCICTBCHHOCTH H
U3MCHYUBOCTH, UX TUTOJOTMICCKHNEC OCHOBBEI.

- MexaHU3MOB TOJJICPIKAHHUS TOMEOCTa3a OpraHu3Ma
YeJoBeKa.

- OcHoB ¢busnonorun JIETCKOTO OpraHusma,
0coOEHHOCTE! ero Pa3BUTHUS Ha Pa3HBIX BO3PACTHBIX dTamax.
(akTopoB OKpYy KaroIei cpensbl

(pu3nvecKknx, XUMUIECKUX, OMOJIOTUYECKUX, COIIMATIBHBIX) Ha

- Bnustaus

3JI0pPOBBE YEIOBEKa, B TOM YHCIIE JETCKOTO.
- [IpaBus TurueHsl 1 OXpaHbl 310POBbS JCTEH.

- CtpoeHusi Tena 4YEIOBEKa, KaK €IWHON IEJOCTHOM
CUCTCMbI, 3HATH OCHOBHBLIC IMMPUHIHUIILI pa6OTBI BHYTPCHHUX
OpPTraHoOB U CHCTEM.

VYMenue:

- OOBSICHATH  POJb  OWOJNIOTMYECKMX  3HAHUH B
(hOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI
MHpa.

- Ucnonp3oBaTh OWoONIOTMYECKHE 3HAHHUA IS OICHKU
MOCIEJACTBUM CBOEM JEATENBHOCTH 1O OTHOUIEHUIO K
OKpYyXalolllel cpejie, 3JA0pOBbI0 JIPYTHX JIOJEH M CBOEMY
CcOOCTBEHHOMY 3/I0POBEIO.

- HpI/IMeHﬂTB OMOJIOTUYECKHE 3HAHUS IJ11 IPpOBEACHUSA
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B paMKaXxX MpPeJI0AKEHHOM OLIEHKU U KOPPEKIUU C YUYETOM XapakTepa
OINOOK, OTIPENEIATh MPUYMHBI yCIleXa U Heyaad.
- YMeHue OICHMBATh MPABUIBHOCTH BBIMIOJIHCHUS Yy4eOHOU
3a/1a91, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUSI.
- Brnaneunune CaMOKOHTpPOJS,  CaMOOIICHKH,
MPUHATUS PEHICHUH W OCYIICCTBICHHS OCO3HAHHOI'O BBHIOOpA B

OCHOBaMH

y49e0HON ¥ MO3HABATEIBHON NesTeNFHOCTH.
- YMeHue OmnpeAesnsaTh MNOHSATHA, CO3JaBaTh 000OLICHUS,

yCTaHaBJIMBAaTb aHAJIOT'HH, KJ'IaCCI/I(I)I/II_II/IpOBaTB, CaMOCTOATCIIBHO

BBIOMpaTh OCHOBAaHMS W  KPUTEPHUHM U1 Kiaccu(UKaluy,

yCTaHaBJIUBATb MMPUYINHHO-CIICACTBCHHLBIC CBsI3H, CTpOUTH

JIOTMYECKOE  PACCYXKIEHHE, yMO3aKiIoueHHe  (MHIYKTHUBHOE,
JIEAYKTUBHOE U TI0 aHAJIOTHH) U JIeNIaTh BHIBOBI.

- YMeHue cozaaBark, IPUMEHSITh U IPEOOPa30BHIBATH 3HAKU U
CHUMBOJIBI, MOAETM M CXEMBl JUISI pEHIeHUs] y4eOHBIX U
[I03HABATEIIBLHBIX 33]1a4.

- YMeHHne CMBICIIOBOTO YTECHUS.

- YMeHre OpraHu30BbIBaTH Yy4eOHOE COTPYAHUYECTBO |
COBMECTHYIO JISSITETIbHOCTh C YUUTEIeM U CBEpCTHUKaMH; paboTaTh
WHIMBUAYaJbHO M B TIPyINIe: HAaXOAWTh oOliee peleHue u
paspeniath KOH()JIMKTH Ha OCHOBE COTJIACOBAHUS TO3UIMK U ydera
MHTEpECOB; (HOPMYIMPOBATh, ApIyMEHTHPOBATh U OTCTAUBATh CBOE
MHEHHE.

- YMEHHE OCO3HAaHHO HCIIONb30BaTh PEUYEBBIE CPEJICTBA B
COOTBETCTBHM C 3aJadel KOMMYHMKAllUM; BIAJCHHE YCTHOM H
IIICBMEHHOM PEUYBbI0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO.

- DopMUpoBaHHE M PAa3BUTHE KOMIETEHTHOCTH B 0OJACTH
HCIIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH.

- DopMHUpPOBaHUE U Pa3BUTHE SKOJIOTHYECKOIO MBIIUIECHUS,
YMEHUE IPUMEHATH €ro B II03HABATEJIBHOM, KOMMYHUKATHBHOM,

COLIPIaHLHOﬁ MMPAKTHUKEC U HpO(i)GCCHOHaHBHOﬁ OpHUCHTALlUU.

HAOJIIOJICHUI 3a COCTOSIHUEM 3JI0pPOBbs JIeTEH, BBISBICHUS
OTKJIOHCHMH OT HOPMbI U CBOEBPEMEHHOI'O MH()OPMHUPOBAHHUS
MEUIIMHCKOTO pa0OTHUKA.

- [IpuMeHATs, 3HAHMS 110 aHATOMMH M (HU3HOJIOTHH
JeJIoBeKa TS 000CHOBaHUS

TEXHOJIOTUH.

3I0pOBhECOEPETAFOIIHIX
- OrnpenensTh MIPUHAIICKHOCTD OMOJTIOTHUYECKHX
00BEKTOB K OMNpEICNICHHON CHCTEMaTH4ecKkoi Tpymme Ha
OCHOBE  MOP(OJOTHUECKUX  TPU3HAKOB  (WCIIOJIE30BAHHE
ompeaenuTenei).

OIBIT AeATEILHOCTH:
- OcymecTBiieHHue HAOIIOIEHUH 32 )KUBBIMU O0BEKTaMH,

ONKCaHUE U 00BICHEHUE PE3YIbTATOB HAOIOICHU.

- Pemienune sneMeHTapHBIX OMOJOTMYECKHX 3a/1a4.
- Odopmrnenne
UCCJIC/IOBATENLCKON M TIPOSKTHOW JICSITENbHOCTH.

pe3yIbTaToB y4e0HO-

- CobmoieHue paBmI pabOTHl B KaOWHETE OMOJIOTHHL.
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[IK 2.1.
OpranuzoBbIBaTh
pa3IMyYHbIe BUJIbI
JESTeIbHOCTH
(mpenMeTHast;
UTpOBasi; TPyAOBas;
MO3HaBaTeNIbHAs,
UCCIIeIOBATENbCKAS U
MPOEKTHAs
NeSITebHOCTH;
XYH0KECTBEHHO-
TBOpPYECKAs;
POIYKTHBHAS
JESATENIbHOCTD U Jp.) U
oOuieHue aereu
paHHETo U
JIOUTKOJIEHOTO
BO3pacrTa.

JImgaHOCTHEIE pe3ynbTaTHI:

- Pa3BuTre mo3HaBAaTENbHBIX MHTEPECOB, MHTEILICKTYaAIbHBIX
¥ TBOPYECKHX CIIOCOOHOCTEH B MpOIIecce M3yUSHHUS OMOIOTHH.

- Bocnuranne 4yBCTBa TOPAOCTH 32 POCCHMCKYIO HAYyKY,
BKJIaJ] POCCUNCKUX YYCHBIX B pa3BUTHE OUOJIOTUU.

- ®@opMUpPOBAaHUE [IEHHOCTHOTO OTHOUIEHHUS K  JKUBOH
NpUpojie, OCO3HAHNE HEOOXOMMOCTH €€ OXPaHbI.

- ®dopmupoBaHne yOeKIEHHOCTH B BO3MOXXHOCTH TTO3HAHUS
3aKOHOB MNpHUPOAbI, B HCO6XOZ[I/IMOCTI/I Pa3yMHOI'0 HCII0JIb30BaHUA
JIOCTW)KEHUM HAayKl W TEXHOJOTWHN I JNallbHEUIIEro pa3BUTHS
YEIIOBEYECKOH ITMBILTH3AIUH.

MeranpenMeTHbIE pe3yJIbTAThI:

- YMenue  pabotaTh C  pasTUYHBIMH  HCTOYHHUKAMU
nHpopMarn (yuyeOHWKaMH, HAYYHO-TIONYJISIPHON JHUTEpaTypoH,
ap.),
MPEJICTABIATE €r0 B Pa3IMYHBIX

HHTCPHET-pECypCaMu u BBIACIATH TJIaBHYTO MBICJIb,
CTPYKTYpUpPOBATh MaTepual,
¢dopmax (TU1aH, KOHCIIEKT, Ta0JIMIIa, CXeMa H Jp.).

- YMeHue aHaau3upoBaTh, CPaBHHUBATH, KIacCH(PHUIIMPOBATH
Ouosiornveckue OOBEKThI W SBICHUS, YCTAHABIUBATH MPUYUHHO-
CIIEJICTBEHHBIE CBS3H, JIEJIATh BLIBOIBI U 0000IIEHMS.

- YMeHue mIaHupoBaTh U IIPOBOUTH YIeOHOE HCCIIeIOBaHHE,
BBIIBUT'aTh THUIIOTC3HI, CO6I/IpaTb u

AaHAJIM3UPOBaTb JdaHHBIC,

MIPEJICTaBIATh pPE3yibTaThl HCCIEIOBAHMS B BHIE OTYETa WIU
Npe3eHTalNH.

- YmMmenune paboTarth B TpyIIe, B3aUMOJICHCTBOBATE C IPYTUMH
yYalluMHCs, apryMEHTUPOBaTh CBOIO TOYKY 3pEHUs, NPUHUMAThH
YYXKYI0 TOUKY 3PCHHS.

- YMeHHe HCIoNb30BaTh COBPEMEHHBIE WH(GOPMAIMOHHO-
KOMMYHHMKALIMOHHBIE ~TEXHOJIOTUM JUIS PEUICHUS Y4eOHBIX U

IIO3HABATCIIBHBIX 3aJ1a4.

3HaHue:

- Paznoobpazus KUBBIX OpraHU3MOB, nux
KJIaccu(UKaMU ¥ POJIH B IIPUPOJE.

- OCHOBHBIX 3TaINoB 3BOJIOLIH OPraHUYECKOT0 MUpA.

- B3aumocsszeld opraHusMoOB Jpyr € JpyroM U C
OKpY’Karolllel cpenou.

- OKkonornveckux (pakTOpoB W WX BIUSHHS Ha >KUBBIC
OpTaHHU3MBI.

- IIpuHIMIIOB OpraHU3aLUU 3KOCHCTEM.

- [NousTHsE 06 yCTOWYMBOM pPa3BUTHU M IKOJIOTHYECKON
0e30macHOCTH.
YMeHue:

- Hcnons3oBaTh Ouonornyeckue 3HAHHA bi0) ¢
OpraHM3ald Ppa3IMYHbIX BHIOB JEATEIBHOCTH C JE€TBMH
(mpeameTHOMW,  WTpOBOM,  TPYNOBOW,  IO3HABATEILHOMH,
WCCIIEIOBATEIHCKON 1 TIPOSKTHOM ).

- CoznaBaTh YCJIOBUS [JIsl Pa3BUTUS TO3HABATEIHHOMN
AaKTHBHOCTH JETel, NX HHTEepeCca K N3YYEHUIO TPUPOIBL.

- Opranu3oBbIBaTh

OKOJIOTMYECCKHEC HUI'PbI nu

MEpOIpPUATHS, CIOCOOCTBYIOIIHE (bopMupoBaHHIO
3KOJIOTUYECKOHN KYJIbTYphI IETEH.
- Hcnonbs3oBath o0y4eHus

pa3inyHbIC METOBI

(HaOroIeHUs, SKCIIEPUMEHTHI, Oecelbl, SKCKYpCHUH) ISl
M3y4eHUs1 OMOJIOTHH.

OMBIT AEATEILHOCTH:

- [IpoBeneHrie HaOIIOICHUI 32 )KUBBIMH OPTaHU3MaMH B
MIPUPOJIE ¥ B ICKYCCTBEHHBIX YCIIOBHUSX.

- [IpoBenenre MPOCTHIX DKCICPUMEHTOB IO M3YUYCHUIO
OHOJIOTUYECKUX SIBICHUI.

- Coznanne KOJUIeKINHA pacTeHUI 1 )KUBOTHBIX.

15



16



2. CTpyKTYypa U cojiep:kaHue 0011e00pa30BaTeIbHOM TUCHHIIUHBI
2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHTUTIIMHBI 72

B T.4.

TEOPETUYECKUE 3aHATHS 47

MPAKTUYECKHUE 3aHATUS 19

J1a00paTOPHBIE 3aHIATHS 6

OCHOBHOE cojiep:KaHue” 60

IIpodeccuonanbHO OpEHTHPOBAHHOE coAep:KaHMe (Coep:KaHue 12
4

NMPUKJIAJTHOT0 MOYJIA)

IIpomexyTounas arrecramust” (nuddepeHnrpoBaHHbIil 3auer) falaled

2.1. O0bem JUCUMILVIMHBI U BUABI Y4eOHOH padoThI

* OcHoBHOE COJIepXKaHNe BKIIIOYAET COJep)KaTeNbHBIC JIMHUM MO ydeOHOMY mpeamery «buomorus» (0a30BbIi ypOBEHB)
DenepanbHO 00pa3oBaTEeIbHON MPOTPaMMBI CpeTHEro 00mero obpa3oBaHUs, YTBEPKACHHON NMpHKa3oM MHHHCTEpPCTBA
npocsemenus: Poccuiickoit @enepannu ot 18 mas 2023 r. N 371 (B penakuuu [Ipukaza Munnpocsenienust Poccun ot 9
okTsa0ps 2024 r. N 704).

[IpodeccronanbHO OPUEHTUPOBAHHOE COAEP)KAHWE MOXKET OBITh paclpeleleH0 N0 pas3zienaMm  (TeMaM) MM
CKOHLIEHTPUPOBAHO B paszene [IpuxiagHoil Moays.
> (I)opMa l'IpOMe)KyTO'—IHOﬁ ATTCCTAlMU U KOJIMYECTBO YaCOB, OTBOJAMMBIX Ha €€ MPOBCIACHUE, PETTIAMCHTUPYIOTCA y‘I€6HBIM
wranom OIT CIIO.
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2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIUHBI

HanMeHoBanHe CouepmaHGHe y4eOHOro MaTepuaja (0CHOBHOE U npocbeccnona.m,nou Obnem ®opmupyeMble
OpPMEHTHPOBAHHOE) , 1A00pPATOPHbIE H NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOLY/Ib KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(Ipu HAJIMYHH)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Paznen 1. buosorus kak Hayka. 7KuBble CHCTeMbI H HX OPraHU3alMsA 2
Tema 1.1. Copneprkanue y4eOHOro MaTtepuasa 2
Bbuonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTUU C OOIIECTBEHHBIMU, TEXHHYECKUMH U
B CHICTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHu, Quiiocopueil, penuruen, STUKO, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormn B (OpMHPOBAaHMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTNYECKHUX HAYK.
KU3HU MeTtoap! TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeET N3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH ouocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - T'eOLEHOTHYECKUH),
6rochepHbiit
Pa3nes 2 XuMH4YeCKHH COCTAB M CTPOCHHE KICTKH 10
Tema 2.1. Copeprkanne ydeOHOro Marepuana 2
XUMHUYECKUH cOCTaB | XMMHUYECKUN COCTaB KJIETKH. XMUMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIIEMEHTHI.
kjeTku. Bona Bona n MuHepanbHble BemecTBa. DYHKIMU BOABI M MHHEPAJIBHBIX BENIECTB B KIIETKE.
Y MUHEpaJIbHbIE [Tonnepxanue 0OCMOTHUYECKOTO OanaHca
BEIIECTBA ITpakTnueckoe 3aHsTHE 1
Ne 1 «buonoruueckass poiab MHHEPAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU
OpraHu3MOB, IIPOSIBICHUS nucOamanca MUHEPAIbHBIX DJICMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprxanue yueOHOro MaTepuaa 4 OK-04

® O6pasoBaTenbHas OPraHU3aIKs BIPABE CAMOCTOATEIHHO OMPENENSTh MOCIeI0BATEIHHOCTh H3YUEHH)S PA3eioB H TeM, BXOISMMX B HUX, 4 TAKKE TEPepacrpeieNiTh KOMMIECTBO
4acoB Ui OCBOCHHUSI OOYdYalOIIMMHUCS Y4eOHOro MaTepHaia, ¢ y4eToM JIOTMKM (OPMHUPOBAHUS IPEIMETHBIX pPE3yJbTaTOB, OOIMX W NPO(EeCCHOHAIBHBIX KOMIETECHIIHH,
MEXITPEIMETHBIX CBSI3€H C IPYTHMHU IUCIUIITHAMH 0011e00pa30BaTeIbHOTO U 00IenpodecCHOHANBHOTO MUKIOB yaeOHoro tiana OI1.

" Yacsl ma00paTOPHBIX PabOT M MPAKTUIECKUX 3aHATHH YUTEHBI B COICPKaHUH y4eOHOTO MaTepHajia U BXOASAT B 00IIee KOJIMIECTBO YacOB IO TEME.



Buonornueckn
BaXXHbBIC XUMHWUYCCKHUC
COEINMHEHUS

benku. CoctaB u cTpoeHHne 0eIKOB. AMUHOKHCIOTH — MOHOMEPHI O6enkoB. Hezamenumeble u
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOIA
MOJICKYJbI (TIepBUYHAS, BTOpUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buomornyeckue ¢yHkimun OenkoB. DepMEHTHI — OHOJOTUYECKHE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(pUUYHOCTD.
KodepmenTsl. Buramunsl. OTinnuus pepMEeHTOB OT HEOPraHUYECKUX KaTaIu3aTopOB.
YrneBoabl: MOHOcaxapuabl (TJH0K03a, prbo3a u ae3okcupubo3a), nucaxapuabl (caxaposa,
JaKTO3a) M TMoJMcaxapuisl (Kpaxmal, TIMKOTeH, IeJUrosio3a). buonorndeckue (yHKIUN
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gocomunuabl, crepounsl. [ uapodunbHO-
runpodoOHble cBoiicTBa. buonornueckue ¢ynkuun munuaoB. CpaBHEHHE YIJIEBOJOB,
OeNKOB W IJMMUIOB Kak HMCTOYHUKOB sHepruu. Hyxnewnosbie kucnotsl: JJHK u PHK.
Hyxieotnasl — MoHOMEpHI HyKJIEMHOBBIX KHchoT. Ctpoenue u ¢pynkmun JJHK. Ctpoenune u
dbynkin PHK. AT®: ctpoenue u pynkuuu

JlaGopatopHbie 3aHATHS (Ha BEIOOD MPETO1aBaTEeNs)

Ne 1 «Onpenenenue Burtamuna C B IpoJIyKTax MUTaAHUS»

win «OnpezeneHre HaInIus KpaxMaa B IPOIyKTax MUTaHHU

i «['uapopmnbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOBY

win «M3ydeHne KaTaJUTHUYECKOM aKTUBHOCTH (EpMEHTOB (HAa IMpUMEpe aMuila3bl MU
Karasasbl)»

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

CopepxaHue yaeOHOro MaTepuana

[utonorus — Hayka o kietke. Kiierounas Teopus — npumep B3auMOACHCTBUA Uieh U (HhakToB
B HAyYHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Krnerka kak nenoctHas xuBasi cucreMa. OOmiue mpU3HAKW KIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cucteMa cCUHTe3a Oeka.

Tunel KIETOK: dJyKapuoTHYecKas M mpokapuornuyeckas. (OCOOEHHOCTH CTPOECHMS
npokapuoTuyeckoi kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M IpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KJIETOYHAs CTEHKa, IJIMKOKaIMKC, MX (QyHKuuu. IlmazmaTuueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

Hutorasma u ee opra"ouabl. OgHomemOpanHble opranoujsl kietku: OIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHJBIL.
[Ipoucxoxxaenne MUTOXOHApUH M TwacTUA. Bunel muactun. HememOpaHHbBIE OpraHOW[IbI
KJIETKH: PHUOOCOMBI, KJIETOYHBIA UEHTpP, UEHTPUOJIH, PECHUYKU, KIyTUKU. DyHKUUU
OpraHOMJOB KJIETKU. BKiroueHus.

Anpo — perynsaropusiii neHTp KieTku. CTpoeHue siapa: siaepHas 000J04YKa, KapHoIlia3Ma,
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XPOMAaTHH, SJIPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE

JlaboparopHsbie 3aHATHS (Ha BEIOOp MIpermogaBaTeis)

Ne 2 «Ctpoenue kieTku (pacTeHHsl, )KUBOTHbIE, TPUObI) U KJIETOYHBIC BKJIIOUEHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACTHI, XPOMOILIACTHI )

win «/3ydeHne cTpoeHHs KJIETOK PacTeHUM, )KMBOTHBIX U OaKTepuil MOoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpENapaTax U UX OMUCaHUE»

i «lIponuriaemocts MeMOpaHsb! (MJ1a3MOJIH3, IETIIa3MOIIN3)»

Pasznen 3. Ku3HeneaTeJbHOCTh KJIETKH

Tema 3.1.
OOmMmeH BellecTB
1 TIpeBpaIlCHHe

SHEPIUU

B KJIETKE

Copepxanue yaueOHOro Marepuaa

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIANINS (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(9HepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHHs BEIIeCTBA W DHEPrUM B NMOHMMAHMM MeTadonm3ma. THIbl 0oOMEHa BEIIECTB:
aBTOTPO(HBIA M TeTepOoTpodHBIA. Poilb (epMEHTOB B OOMEHE BEHISCTB M IPECBpPAICHUH
sHeprun B Kkietke. PortocuHTe3. CBeToBas M TeMHOBas (aszbl (orocuHTe3a. Peakunu
¢dorocuntesa. dpdexkruBHOCTH PoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3eMIIe.
Bnusaue ycnoBuit cpenpl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIMICHUSI €T0 MPOJYKTUBHOCTH Y
KyJbTYPHBIX ~ PAacTeHHA. XeMOCHHTE3. XEMOCHHTE3HpyMoIue OakTepuu. 3HAYCHUE
XEMOCHHTE3a Ul XKU3HU Ha 3eMiIe.

OHepreTuyecknii oOOMeH B KieTKe. PaciienyieHre BemecTB, BbIACIEHUE U aKKyMYJIHMpOBaHHE
SHEPruM B KIIETKE. DTalbl dHEpreThueckoro ooMeHa. I'mukonus. bpokeHue u ero BUABL.
Kucnoponnoe okucieHue, win kieToyHoe abixanue. OxucnutenbHoe (ochopuiarpoBaHue.
O hEeKTUBHOCTH YHEPTETUIECKOTO 0OMEHA

Tema 3.2.
buocuures Oenka

CopepxaHue yaeOHOro MaTepuana

Peakiun wmatpuunoro cuHre3a. ['enermueckas wunpopmanus u JIHK. Peanuzanus
reHeTUYecKoil nHpopMaluu B KieTke. ['eHeTnueckuit koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TpaHCIALMH.
KoaupoBanue amunokucnor. Poss pubocoM B 6rocuHTe3€ Oenka

HpaKTI/ILIeCKOC 3aHATUC

No 2 «Pemenue 3a1a4 Ha OpeAeICHUE MOCIEA0BATEIBHOCTH HYKICOTHUIOB

Tema 3.3.
Bupycsl

CopepxaHne yaeOHOTo MaTepuana

Hexnertounsie ¢popMmbl xu3HU — BUpychl. Mictopust otkpeitus BupycoB (/1. U. MBaHOBCKUiN).
Oco0eHHOCTH CTPOSHMSI M )KM3HEHHOT0 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHonedunura yenoseka (BIY)
— Bo30Oyutens CIIM/la. [IpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00eBaHUN

OK-01, OK-02,
OK-04
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Pa3nes 4. PazMHokeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKW3HEHHEBIN 1TUKIT
KJIETKHU

Copepxanue yueOHOro Marepuana

Knetounslii nwmki, wiM >KM3HEHHBIA IMKI KieTku. WMuTepdasza m muto3. Ilpomeccsr,
npoTtekaromue B uHtepdase. Perukamnus — peakius matpuanoro cuare3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA00p — KapuOTHIl. [IUIIIOUIHBIN U TalIONTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONMOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W MHIUBHIYaIbHOIO
pazButus opraHuzMoB. Jlenenue kinerku — wmuro3. Craazum wMutos3a. Ilporeccsl,
IPOUCXOJAINME HAa pa3HbIX CTagusAX MHUTO3a. DBHOJOrMYEecCKHi CMBICH  MHTO3a.
[Iporpammupyemasi rudesb KJIETKH - aloITo3

Tema 4.2.
®opMbl pa3MHOKEHUS
OpraHu3MOB

Copepxanne yueOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe u mojoBoe. Bupl 6ecrnoioro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHHUe, ero oTnuus ot Oecrnonoro. Meio3. Cranun Mmeitosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuii cMbIci U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y KMBOTHBIX. ITomoBEIE kene3bl: CEMCHHUKH W SHYHUKH. O6pa303aHHe H pasBUTHC
IOJIOBBIX KJIETOK — TraMeT (CrepMaro3ouf], sMLEKIeTKa) — CIIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

CopepxaHue yaeOHOro MaTepuana

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHES). DTaAIIBI
SMOpPHOHANILHOTO Pa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacCTPYJISIIHS,
opranorere3. [locToMOproHaNIbEHOE pa3BUTHE. THMBI MOCTIMOPHOHAIBHOTO PA3BUTHSL:
npsiMoe, HempsiMmoe (MIMYnMHOYHOe). BrusHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAECHHbIE ypoacTBa. Poct u pasButue pacreHuid. OHTOreHes3
I[BETKOBOT'O PaCTEHUS: IBOWHOE OIUIOOTBOPEHHE, CTPOCHHE CEMEHH, CTAINH PA3BUTHS

HpaKTI/I‘{eCKI/Ie 3aHATUA

Ne 3 «HpexnronHbIe 3a001€BaHUS U STHJIEMHH B UCTOPUHU YETOBEUYECTBAY.
Ne 4 «Baxknunanus kak npoduiakTuka HHQEKIIMOHHBIX 3a00IeBaHUI»

OK-01, OK-02,
OK-04

Pa3nes 5. HacsieicTBEHHOCTh M MK3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHHS

Conepxanue yq4eOHOro MaTepraia

[Ipeamer u 3amaun reHeTuku. Posib UTONOrMK U SMOPHOJIOTMM B CTAHOBJICHUM T€HETHUKH.
Bxkian poccuiickux U 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeToibl T'€HETUKU
(ruOpuIONIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJeKyIsIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTU4YecKre NOHTHA. | 'eHeTndyeckasi CHUMBOJIMKA, UCIOJIb3yeMasl B CXeMaxX CKpelIBaHMi.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH  HaclieIoBaHUsA  MPU3HAKOB,  YyCTaHOBieHHble [.  MeHuenem.
MoHornOpuaHOe CKpelluBaHue. 3aKOH €IUHOO0Opas3wsi TUOPUIOB TIEPBOTO TOKOJEHUS.
[TpaBuiio nomMuHHMpOBaHMs. 3aKOH pACLICIUIEHUs NpPU3HAKOB. [MIOTE3a YMCTOTHI ramer.
[TonHoe u HemonHOE JOMUHUpPOBaHHE. JUruOpUIHOE CKpelIMBaHUE. 3aKOH HE3aBHUCHUMOTO
HacJIeJOBaHMsI TpuU3HAKoB. lluToreHeTnueckre OCHOBBI JTUTHOPHIHOTO CKPEIIUBAHMUS.
AHanu3upyroliee CkpemuBaHue. Vcnonb30BaHHEe aHATU3UPYIOUIETO CKPEIIMBAHUS JIA
orpeziesIeHus] TeHOTHIA 0CO0U

HpaKTI/I‘IeCKOG 3aHATUC

Ne 5 Pemenue 3amad Ha ONpenelIeHHE BEPOATHOCTH BO3HMKHOBEHMS HACIEACTBEHHBIX
IPU3HAKOB IIPU MOHO-, JAM-, HOJUTMOPUIAHOM U aHAIU3HUPYIOIIEM CKpPELIMBaHUM,
COCTABJICHUE T'€HOTUIIMYECKHUX CXEM CKPEIIVBaHUs

Tema 5.2. Copepxkanue ydeOHOro Marepuana
CuereHHoe CuenneHHoe HacjenoBaHue nmpu3HakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HacJIeJOBaHUe HacJIeOBaHMIO TeHOB. HapylieHue cremieHuss I'€HOB B peE3yJbTaTe KPOCCUHIOBEpa.
MIPU3HAKOB XpOoMOCOMHas TEOpUsl HACJIEICTBEHHOCTH. | eHeTHUeCKHe KapThl.
I'enernka mona. XpoMOCOMHOE OmNpeAcsieHUE Ioia. AyTOCOMBbI M MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMmeTHbie OpraHu3Mbl. HacnenoBaHue MpU3HAKOB, CIETUIEHHBIX C
10JIOM
[TpakTiueckoe 3aHaTue
Ne 6 Pemenue 3agady Ha ompenesieHHE BEPOSATHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
IMPU3HAKOB IIpU CHCIVICHHOM HACJICAOBAHWH, COCTABJICHHUEC T'CHOTHUIIMYCCKHUX CXCEM
CKpEIIMBaHUS
Tema 5.3. Copepxkanne y4eOHOro MaTepuana
3aKOHOMEPHOCTH W3meHunBOCTh. Buibl NI3MEHUMBOCTH: HEHACIECTBEHHAs U HacleAcTBeHHas. Ponb cpenbl B
H3MEHYUBOCTH HEHACJIEJICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIMOHHOW H3MEHYUBOCTH.

BapuanuoHnHssil psa v BapuanmonHas kpuBas. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAUGPUKAIIMOHHON
W3MEHYHBOCTH.

HacnmencrtBenHasi, WiaM TE€HOTHUIIMYECKAsT M3MEHYMBOCTH. KOMOMHATHBHAs M3MEHYUBOCTD.
Meiio3 ¥ TOJNIOBOM mMporecc — OCHOBAa KOMOMHATHBHON W3MEHYMBOCTU. MyTalmoHHAas
M3MEHYMBOCTh. Kiaccudukarus MyTamuii: TeHHbIE, XPOMOCOMHBIC, TeHOMHBIE. YacToTa u
OpUYMHBL  MyTanuil. MyTareHHsle  (GakTopbl. 3aKOH TOMOJIOTHUECKHX pSJIOB B
HacJeqCTBEHHOU N3MEHYUBOCTH
H. 1. BaBunona

IIpakTHueckoe 3aHsTHE
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No 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHMSI HACIEICTBEHHBIX
HpI/I3HaKOB HpI/I paSHI/I‘-IHBIX THUIIaX B33HMOI[CI>1CTBI/I$I I'CHOB, COCTAaBJICHHUC I'CHOTHUIIMYCCKHX
CXEM CKPEIIMBaAHUS

Tema 5.4.
I'eneruka yenoBeka

Conepkanue yaeOHOro MaTepraia

I'enetuka yenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH UEJIOBEKA:
TeHEAIOTUICCKUH, OJIM3HEIOBBIA, IMTOTCHETUYCCKU, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHerrndeckuii. CoOBpeMEHHOE OIpe/eeHUEe TeHOTHUINA: MOJHON€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTUITUPOBaHUE, B TOM uucie ¢ noMoibio [11[P-ananu3a. HacnencrBeHHble 3a001eBaHMS
YeJIOBEeKa: TEeHHbIC OOJie3HW, OOJIe3HM ¢ HACJIECACTBEHHOW MPEeapaciioIoKeHHOCTHIO,
XpoMocoMHBIe Ooiie3an. CoMaTH4ecKre M TeHepaTuBHbIE MyTanud. CTBOJOBBIC KJICTKH.
[IpuHIIMIIBI  340pOBOTO  00pa3a JKW3HW, JUArHOCTHKH, NPOQHIAKTHKA U  JICUYCHUS
FEHETUYECKUX  OoJie3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJIbTHUPOBAaHHME.  3HAUYCHHE
MEIUIIMHCKOW TEHETHMKW B TPEIOTBPAIICHHM W JICUCHWH TEHETHYCCKUX 3a00JICBaHMMA
YyeJsioBeKa

HpaKTI/IqCCKOG 3aHATUC

Ne 8 «CocraBneHue 1 aHaJIu3 pOJIOCIOBHBIX YEJIOBEKa»

Pa3znen 6. DBoJIOIMOH

Has OHoJIOrus

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OMooruu

CopepxaHue yaueOHOro MaTrepuana

[IpeanochlIku BOSHUKHOBEHHUS BOIOIIMOHHON TEOpUU. DBOJIOIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BnusiHHE SBONIOIMOHHOM TEOpUM HA pPa3BUTHE OWOJIOTMHM W APYTUX HayK.
CauzerenbcTBa 3BodOIUH. [laeoHTONOrHUECKHE: [TOCIIEI0BATEIBLHOCTD MOSBJICHHS BUIOB B
MAJIEOHTOJOTHYECKON JIEeTONUCH, TepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue dayH u (Gaop MaTEPUKOB U OCTPOBOB. DMOPUOJIOTUYECKUE: CXOJICTBA U PA3TUUMS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHEIE,
aHAJIOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYIAPHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OMUYECKHX IyTell y Bcex
JKUBBIX OPTaHU3MOB.

OpomononHass Teopus Y. JlapBuna. Ilpeanocbulku BO3HUMKHOBEHHSI JAapBHHHU3MA.
JBwxkymue Ccuiabl JBOJIONMK BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE IIPH
OTPAaHUUYEHHOCTU PECYPCOB, HEolpeaenéHHas M3MEHYUBOCTh, O0pb0Oa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

CopepxaHue yaeOHOro MaTepuana

Cunrerndeckast teopusi 3Booruu (CTD) u e€ ocHOBHBIE MONOKEHUS. MHUKPOIBOIIONHS.
[Tonynsiius Kak eAMHMUIA BUAA U SBOJIOLIUH.

OK-01, OK-02,
OK-04
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JBwxkymue cuiabl ((paKTOPBI)IBOIMIONUA BHUIOB B MpUpoJe. MyTallMOHHBIN Mporecc u
KOMOWHATHBHAs HM3MEHYMBOCTH. llomynsiuoHHbIe BONHBI W apel¢d reHoB. M3omsums u
murpanus. EcrtecTBeHHBIE o0TOOp — Hampapistommid (akrop sBomonun. Dopmbl
€CTeCTBEHHOTO 0TOOpa. IlpucnocoOneHHOCTs OpPraHU3MOB KaK pe3yiabTaT 3BOJIOIHH.
[Tpumepbl mpHUCIOCOONEHHH y OpraHu3MoB. ApoMopdo3bl W HIUOAJANTAlMH. Bum wu
Bu000pazoBanue. Kpurepuu Buna. OcHoBHBIC (POpMBI BUI000pa30oBaHus: reorpaduyeckoe,
IKOJIOTHYECKOE

Tema 6.3.
Makpo3BoJronust

Conepkanue yaeOHOro MaTeprasia

Makpossomonus. Dopmbl  3BomOLMU:  (puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocTs 3BOIIOIMH

IpakTrueckoe 3ausaTre (Ha BBIOOP MPEroaaBaTeris)

Ne 9 «CpaBHenune BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIOY
win «Onucanye NpUcnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapaKkTepay

Pasznen 7. Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU HA 3emuie

Tema 7.1.
3apoxieHue
Y pa3BUTHE KU3HU

Copepxkanue ydeOHOro Marepuana

JloHay4HBIE NIpEACTaBIEHUS O 3apOXKACHUU XU3HU. HaydHble T'MIIOTE3bl BO3HMKHOBECHMS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckasi 3BOIoLUsA. AOMOreHHbIN CHUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XuMHueckor sBoitouuu. HawanbHble aTanel Ouonorumueckoi sposonuu. I'mmortesa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBbie
KJIETKHM U UX dBOMIOLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM u nepuojam. Karapxei. Apxeiickas U nMpoTepo3oncKas
apbl. [laneosolickas spa u €€ mnepuoibl: KeMOPHICKUI, OpIOBUKCKHUNA, CHIIYpPUNHCKHM,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NIEPMCKHUI. Me30301cKasd spa U €€ NepUuoAbl: TPUACOBBIN,
IOpCKUii, MenoBoW. KaitHo3oMcKkasgs 3pa U €€ Nepuojbl: MaJeOreHOBbINA, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4e€CcKoro Mupa.

IIpoucxoxnenue
4eJI0BEKa —
AHTPOIIOrCHES

Copeprkanne ydeOHOro Marepuana

CucremMa OpraHM4eckoro Mupa Kak OTpakeHue 3BONOUUU. OCHOBHBIE CHCTEMaTHYECKHE
TPyl OPraHU3MOB. XapaKTePUCTHKA KIMMaTa M TeoJIOTHIeCKuX mporeccoB. OCHOBHBIC
ATambl HBOJIOIHMH PACTUTENBHOTO W KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU W
JKUBOTHBIX. HOS[BHeHI/Ie, pacuBET U BEBIMUPAHHUE I'PYIIT ) KUBBIX OPTraHU3MOB.

DOBOJNIONMSL  YeloBeKa. AHTPONONOTHS Kak Hayka. Pa3BuTHe mTpeicCTaBIeHUH O
MPOUCXOXJICHUN dYelloBeka. MeToabl W3y4eHHs aHTpororeHe3a. CXOJCTBA W pa3uuds
YeloBeKa W IKUBOTHBIX. CHcTeMaTH4ecKoe IOJIOKEHHE 4YeloBeKa. JIBHXKyIHe CHITBI
(bakTopsl) aHTpomoreHe3a. HacnencTBeHHas W3MEHUMBOCTh M €CTECTBEHHBIM OTOOD.

OK-01, OK-02,
OK-04
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OOGrmiecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUI TPY/ia, MBIILJICHUE, PEUb

Tema 7.3. CopepxaHne yaeOHOro Marepuaa 2
OcHoBuble cTaguu | OCHOBHBIE CTaJMM W BETBH SBOJIIOLUU YEIOBEKA: ABCTPAIONMHUTEKH, YEOBEK YMEIbI,
SBOJIIOLIMHU YC/IOBEKa | YemoBek mpsmMoxonsamuil, YenoBek HeaHIepTalbCKUM, YelloBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku nckonaemMbIx OCTaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.
Yenoseueckue pacbl. OCHOBHbIE OOJIbLINE pachl: €BpOINeoHaHas (eBpasuickas), Herpo-
aBcTpajioujiHas (PKBaTOpUaibHasl), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENICH YEIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBAHHMS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma
[TpakTrueckoe 3aHsaTHE (Ha BRIOOD MPErogaBaTeis) 1
Ne 10 «Bpems u myTH pacceseHus 4ejloBeKa Mo MIaHeTe»
win «lIprcrnoco6neHHOCTh YeoBeKa K pa3HbIM YCIOBUSM cpelibl. Briusinue reorpadudeckoii
cpenbl Ha MOP(hOJIOTHIO B (DH3UOJIOTHIO YEIIOBEKAY)

Pa3nes 8. Opranu3mbl M OKpYy:Kaoumas cpeia 4
Tema 8.1. CopepxaHue yaeOHOro MaTrepuana 2
Okonorus DKoJorus Kak Hayka. 3a/lad ¥ pa3/ieibl SKOJIOrMU. MeTo/ bl 3KOJIOTHUYECKUX UCCIIEJOBAHUM.

Kak Hayka. Cpenbl DKOJIOTUYECKOEe MUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpeapl OOMTaHHS OPraHHU3MOB:
KU3HU. BOJHAs, HA3€MHO-BO3/YIIHAs, I[IOYBEHHAs, BHYTPUOPraHU3MEHHAas. OKOJOTMYECKHE
DKoJorn4ecKue ¢dakTopsl. Kiaccudukanus sKosorndeckux ¢GakTopoB: aOMOTHUYECKHE, OHOTHUECKHE H
(bakTopbl aHTponoreHHsle. JlelicTBUE SKOJIOrMYECKUX (DaKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE
(akTopsl: CBET, TeMIlepaTypa, BiaxkHocTh. Doronepuoausm. [IpucnocobiaeHns opraHu3MoB
K JeicTBUI0 abumotnueckux (aktopoB. buomornueckue putmbl. buotuueckue haxkTopsl. OK-01, OK-02,
Buaelr OMOTHMYECKMX B3aMMOJEHCTBUI: KOHKYPEHILMs, XHUIIHHYeCTBO. Ilapazutusm, OK-04, OK-07
MyTyaJIl3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO), aMEHCAIU3M, HEUTpanu3m.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBUN AJI CYIIECTBOBAHUS OPIaHU3MOB B NPHUPOIHBIX
coo011ecTBax
Tema 8.2. ConeprkaHue yueOHOro MaTepuaia 2
DKOJIOrH4ecKue OKOJIOTUYECKHE XapaKTEepUCTUKH monyasiuuud. OCHOBHBIE TIOKa3aTead  MOMYJIALHU:
XapaKTePUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, INPUPOCT, MUrpauus. JnHamuka
HOMYJISIIIUU YUCJIEHHOCTH MOMYJISIIUK U €€ Peryssius
ITpakTHyeckoe 3aHATHE 1
No 11 «lTocy€r mIOTHOCTH NOIMYIISIIUI PA3HBIX BUJIOB PACTEHUI
Pasznen 9. Coo01recTBa M YKOJOrHYECKHE CHCTEMBI 10 OK-01, OK-02,
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Tema 9.1.
CoobmiecTBa
OpPraHHU3MOB,
9KOCHUCTEMBI

Coneprkanrie yueOHOT0 MaTepuaa

CoobmectBo  opranm3smMoB  —  Ouomeno3.  CrTpykTypsl  OuoneHos3a:  BUIOBaf,
IPOCTPaHCTBEHHas, Tpopuueckas (mumiesas). Bunpl-nomunanTel. CBsi3u B OMOLEHO3E.
Dxosiorudeckue cucteMbl (d9kocuctembl). llonstue 00 »skocucremMe u OHUOreOLIEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTHI.
KpyroBopot BemiecTB M MOTOK PHEPTUU B dKocHucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctemsl. [lumeBble nenu u cetu. OCHOBHBIE IIOKa3aTeNM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHS. DKOJOTMYECKHE MUPAMUIBI: MPOTYKIIMH, YACICHHOCTH, OMomacchl. CBOHCTBa
9KOCHUCTEM: YCTOMUMBOCTb, camMmoperyssanus, pazsutue. Cykneccus

Tema 9.2.
[Tpuponnsie
3KOCUCTEMBI

Conepkanue yaeOHOro MaTeprasia

[IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI peK MU 03Ep. DKocHCTeMa XBOWHOTO WIIU
IIHUPOKOJMCTBCHHOI'O Jjeca. AHTpOHOFCHHBIe 3KOCHUCTEMBI. AFpOBKOCI/ICTeMLI.
YpboskocucteMbl. buonornueckoe M XO3SHCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM H
ypbo3kocucteM. bropaszHooOpasue kak (akTop YCTOWYUBOCTH dKOcHcTeM. CoxpaHeHHE
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riiodanbHast

IKOCHUCTEMA 3eMIITH

Copepxkanue ydeOHOro Marepuana

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uochepsl. Kupoe
BemecTBO M ero ¢yHkmun. OcobeHHOCTH OHOCheEepbl Kak TI00aTbHOW 3KOCHUCTEMBL
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizsb B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOTreOXMMHYECKHE IHKJIBl DJEMEHTOB (yriaepoja, a3zora). 30HaTbHOCTH OUOC(hEpHI.
OCHOBHBIE OMOMBI CYIIN

Tema 9.4.
Bmsaue
AQHTPOIIOTE€HHBIX
(akTopoB Ha

ouochepy

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAep:KaHMe (coaep:KaHHe NPHKJIIATHOTO
MO/YJIfA)

YenoseuecTBO B Ouochepe 3emnau. AHTponoreHHble u3MeHeHus: B 6uocdepe. ['modanbHbIe
sKosiornyeckue mpobnembl. CocyliecTBOBaHME NpPUPOAbl U ueroBeuecTBa. CoxpaHeHHE
O0uopa3HoOOpa3us Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAIBLHOTIO
yIIpaBJICHUS] TIPUPOTHBIMH pecypcaMH W HMX HCHOJb30BaHUE. JlOCTIKEHHS OHWOIIOTHH W
OXpaHa MPHUPOJIb

[TpakTrueckoe 3ansTHe (Ha BRIOOP MPErogaBaTes)

Ne 12 «Otxoas! IpON3BOACTBAY
WIn «OKOJOTMYECKUE aCHIEKThl IPOPECCUOHATBHOM NeATETbHOCTH
win «I[Ipopunaktruka npodeccuoHaIbHBIX 3a00JI€BaHUN»

OK-04, OK-07
IKS...

8
[IK ®I'OC CIIO npogeccuu mim crennaibHOCTH OIDKHBI OBITh OTPAXKEHBI B COJIEP)KaHUH y4eOHOT0 Marepuana
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win «BiusiHue Npou3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEJIOBEKa

Tema 9.5.
Brwusiaue corpanbHo-
IKOJIOTHUECKUX
(dhakTOpOB Ha
3/I0pOBbE YETIOBEKA

I[IpodeccnonaibHO OpUEHTHPOBAHHOE COAepP:KaHHe (coaepKaHHe
MO/1YJIfA)

NMPUKJIATHOTO

310poBbe U ero cocrasisomue. OakTopsl, MOJOKUTEIBHO U OTPULIATENIBHO BIMSIONINE HA
opranu3M 4yesioBeka. [IpoOrema TEXHOTEHHBIX BO3ACHCTBUI Ha 3J0pOBbE YelIOBEKa
(97EKTpOMAarHUTHHIE TIOJIs, OBITOBAsE XUMUS, W30BITOYHBIC IIYMBI, paguanus W T.IL.).
ApanTanus opraHu3Ma 4ejoBeka K ¢akTropaM OKpykaromieil cpenbl. IIpuHUUIBI
dopmupoBaHus 310poBhecOeperaronero nopeaeHus. Puzndeckas aKTUBHOCTb M 37J0POBBE.
broxuMnyeckue acreKkTbl paMOHAIBHOTO MUTAHUS

JlaboparopHble 3aHATHS

Ne 3 «YmcTBeHHast paboTOCIOCOOHOCTHY

win «BnusHue abuotudeckux (pakTopoB HA YeIOBEKa» (B Kaue€CTBE TPUITEPOB, CHIDKAIOIIUX
paboToCOCOOHOCTh,  WCHOJB30BATh  YCIOBUS ~ OCYIIECTBICHHS  NMPO()ECCHOHAIBLHON
JeATENIbHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3Ka u T.1.)

Pa3nen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U MPOIECC

CopepxaHue yueOHOro Marepuasa

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHe CeNeKInu U gomectukanusa. Yuenue H. U.
BapunoBa 0 1meHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KyJIbTYpHBIX pacTeHuid. LleHTpsl
IPOUCXOXKACHUS JOMAIIHUX XHUBOTHbIX. CopT, mopoja, mramMM. COBpPEMEHHBIE METO/IbI
CEJIEKLIUU. MaccoBslit
U WHIUBUAYAIbHBIH OTOOpHI B CEJIEKIIMM PACTEHUM U JKUBOTHBIX. OlEHKa 3KCTephepa.
bauskoponcTBeHHOE cKpenuBaHue — MHOpUIUHT. Yunctas nauHus. CKpelMBaHUE YHCTBIX
muHuil. ['eteposuc, mnu rubpuanas cuna. HepoacTBeHHOe cKpelmMBaHHE — ayTOPHUIMHT.
Otnanénnas rubpuauzanus v e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIydeHHe
MTOJIMIUIONOB. JIOCTH>KEHMS CEJIEKIIMN PACTEHMM, )KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 10.2. bruorexHonoruss kak oTpacib INPOU3BOACTBA. ['€HHas WHXKEHEpUA. OTallbl CO3JAHMS
OcHoBBI pexomOunantHoil JIHK u Tpancrennsix opranuszmoB. Kierounas mnxenepus. Kinerounsle
OMOTEXHOJIOTUU KYJIBTYPBI. MukpoknoHanbHOe pa3MHOXKEHHE pacTeHUH. Knonuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHW3MOB. DKOJOTUYECKHE W ITUYECKHE

npo6aembl. MO — reHeTHuecKku MOAN(PUIMPOBAHHBIE OPTraHU3MbI
Tema 10.3. IIpodeccnoHa/IbHO OpPHEHTHMPOBAHHOE COAep;KaAHHMe (coaep:KaHHe TMPHKJIIATIHOIO

buorexnonorun MOJYJIsT)

B JKM3HHU ¥ Tpodeccun | OCHOBHBIC HANPABJICHHS COBPEMEHHOM OMOTEXHOIOTHU B MPO(ECCHOHATBHOM ASTEITbHOCTH
qeJI0BEKA. MeTtonabl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKa

OK-01, OK-02,
OK-04, OK-07
IIK...
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OMOTEXHOJIOTHUECKUX

U TCHETUYECKUX OJKCIepuMeHToB. [IpaBuia momcka ¥ aHauuM3a OWOIKOJIOTUYECKOU
uHpopmanuu

U3 pa3JIMYHBIX MCTOYHUKOB (HAay4yHas M y4eOHO-Hay4Has JIMTepaTypa, CPelICTBA MAacCOBOM
nHpopmanuu, cetb IHTepHET U 1pyrue)

HpaKTI/I‘IeCKOG 3aHATUC

Neo 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHXKCHHMSIX B 00JIACTH TEHETHYECKHX
TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, TTUIIEBBIX OMOTEXHOIOTHA.

No 14 3ammra kelica: mpencTaBlIeHHWE PE3YIbTAaTOB PEIICHUS KEHCOB (BBICTYIICHHE C
MIPE3CHTALINECH )

Pasznea 11. Pemienne KeiicoB B 00/1aCTH OMOTEXHOJIOT UM 9

Tema 11.1.1.
buorexunonoruun
B MPOMBIIIJIEHHOCTH

IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coAepikaHUe TMPHUKJIATHOIO
MOJLYJISA)

Pa3BuTHe npoMBIIUIEHHON OMOTEXHOJIOIMM M €€ NPUMEHEHUE B JKU3HM UYE€JIOBEKa, MOUCK U
aHaM3 MHPOPMALMU U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHas U y4yeOHO-HaydHas JTUTEparypa,
cpeAcTBa MaccoBOW MHGpOpMaLuy, ceTh IHTEepHeT U Apyrue)

HpaKTI/I‘{CCKHe 3aHATHUA

No 15 Keiicel Ha aHanu3 WHGOPMAIMK O PA3BUTHH IMPOMBIIUICHHOW OMOTEXHOJIOTHHA (TI0
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeAcTaBleHUE Pe3YyIbTATOB pEIICHUS KEWCOB (BBICTYIJICHUE C
Mpe3eHTaINe)

Tema 11.1.2. IIpodeccnoHanbHO OpHEHTHPOBAHHOE coAepkaHUe (CoAepKaHHE MPHUKJIATHOIO
CoruanbHo- MOYJIsl)
JTHYECKHUE aCIEKThl | DTUYECKHE aCMEKTh Pa3BUTHs OMOTEXHOIOTUN U MPUMEHEHHE WX B KH3HH YEIOBEKA, TIOUCK
OHOTEXHONIOTHH U aHaIM3 HMHPOpPMAIMM U3 pPa3IMYHBIX HCTOYHHKOB (Hay4yHas U ydeOHO-HAay4dHas
JUTepaTypa, CpecTBa MaccoBoi nHGopManuu, cetb IHTepHET u Apyrue)
[TpakTHyeckue 3aHATHS
Ne 15 Keiicel Ha aHanu3 nHGoOpMauu 00 ITUUECKUX aCleKTaX pa3BUTUS OMOTEXHOIOTHH (110
MUHU-TPYIIIAM).
Ne 16 3ammra keiica: mpeacTaBieHUE pe3yJlIbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTAINEH )
Tema 11.1.3. IIpodeccnoHATbHO OPHMEHTHPOBAHHOE  coepkaHHe (coAepikaHHe NPHKJIATHOIO

OK-01, OK-02,
OK-04, OK-07
IIK...

9
OO6pazoBaresbHast OpraHU3alLisg CaMOCTOSATEIHHO OIPEIeISIET ColepKaHke pasziena, BHIOUpast OHy U3 npeioxkenHsix Tem 11.1.1 -11.1.3.
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buorexnonornu
U TCXHHUYCCKHUC
CUCTEMBI

MO/1YJIfA)

PazButue OWOTEXHOJNOTMH C TPUMEHCHHEM TEXHHUYECKUX CHUCTeM (OMOMHXKEeHepHs,
OouonHpopmaruka, OMOHMKA) M MX IPUMEHEHUE B JKU3HU 4YEJIOBEKa, IIOUCK U aHAIMU3
UHPOpPMALUK W3 pa3IMYHBIX HCTOYHMKOB (Hay4yHas © y4yeOHO-HayudHas JUTEparypa,
CpecTBa MaccoBOM MH(pOpMaLuu, ceTh VIHTEpHET U Apyrue)

IIpakTrueckue 3aHATHS

No 15 Keiicel Ha aHanu3 wHOOpPMAIUU O Pa3BUTUU OWOTEXHOJOTUH C TPUMEHEHHUEM

TEXHUUYECKUX CUCTEM (110 MUHU-TPYIIIaM).
No 16 3ammra kelica: mpeacTaBlIeHHWE pPE3YIbTAaTOB PEIICHUS KEHCOB (BBICTYIICHHE C

MIPE3CHTALINECH )

IIpomexyrounas arrectauus (auddepeHIpoBaHHBIN 3a4ET)

**k*k

Bcero:

72
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3. YcaoBusi peaju3anuu NporpaMmMbl 001e00pa3oBaTe/bHOI AU CHUTNITTHHBI
3.1. Ina peanu3anuM NporpaMmsbl JUCHUIUVIMHBI JOJKHBI OBITh MNPeIyCMOTPEHbI

cjeayonue crnenuajabHble MOMeIeHus:
Kabuner «buonoruny, ocHaleHHbIH B cOOTBeTCTBUU ¢ npuiiokeHrem 3 OITOII-I1.

3.2. UndopmanmnonHoe odecriedeHne peaau3amum nNporpamMmmbl
1. O6mas 6uonorusi: yuebnuk miust CIIO / mon penakuumeit B.M. KoncrantuHoBa

M.:Akanemus.,2021.
buonorus: B 2 1. / mox pen. H. B. fpbiruna. — M., 2021.

2.

3. Buonorusi: pyKoBOACTBO K MPAaKTUYECKUM 3aHATHAM / ox pen. B. B. Mapkunoii
— M., 2021.

4, buonorus. Jluneinsni kype. 9 kmacc. Yenosek. Yueobnuk — Konecor [[.B., Mam

P.J., benses 1.H.
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4. KoHTPOJIb U OlleHKA Pe3yJbTATOB 0CBOEHHUSI 00111e00pa30BaTeJIbHOI AU CIUTNIIHHBI

KonTpoar wu

OLlEHKA pe3yJbTaTOB OCBOCHHA  0OLIC00pa30BATEIbHON  JAUCIUILTUHBI

PacKphIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YNIbTaThl, HAlpaBJiIeHHbIE HA (JOPMHUPOBAHKE OOLINX U

npoeCCHOHATLHBIX KOMIETEHIUH 0 pa3/iesaM U TeMaM COep)KaHus yaeOHOro MaTepHara.

Oo0mas Pa3zgen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIeTeHIUsl
Paznen 1. Knerka — Konrtposnbhas padota “MonexynsipHblid
CTPYKTYPHO- YPOBEHb OpraHU3alUU KUBOTO”
(pyHKIMOHAJILHAS eJUHHIA
KMBOTI'0
OK 02 Tema Nel.1. 3anonHeHuEe TaOIHIIBI ¢ ONTMCAaHUEM
buonorus xak Hayka METOJJ0B MUKPOCKOIIUPOBAHUS C UX
JIOCTOMHCTBaMH U HEJJOCTaTKaMHU.
3anonHenne Tabaubl «BKiIag y4eHbIX B
pa3BUTHE OMOJIOTHI
OK 02 Tema Nel.2. 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
OO6mras XxapakTepucTruKa CXOJICTBA U Pa3IUYMil )KUBOTO U HE
KHU3HU AKHBOT'O
OK 01 Tema Nel.3. @poHTANIBHBIN 0Ipoc
OK 02 buonorudyecku BakHbIe [ToarotroBka yCTHBIX COOOIIEHUH C
OK 04 XHMHUYECKHE COCIUHCHUS Mpe3eHTauen
Brinonnenue u 3ammra 1a60paTOpHBIX
pabot: «Onpenenenue Buramuna C B
MPOJYKTAX MUTaAHUS,
«['unpodunbHO-THAPODOOHBIE CBOMCTBA
JUIHUI0B»
OK 01 Tema Nel 4. OuenuBaemasi IMCKyCCHs IO BOIIpOcam
OK 02 CtpykTypHO-QYHKIIMOHATIbHAS  |JEKLIUU
OK 04 OpraHu3aIus KIeTOK Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALMU KJIETOK U MX CTPOCHUIO Ha
IIPO- ¥ DYKapUOTHUYECKUX U 10 IapCTBaM B
MUHHM IpyTnax
Brinonnenue u 3ammra 1a60paToOpHBIX
pabor:
«CtpoeHue KJIeTKH (pacTeHusl, 5)KUBOTHBIE,
rpulbl) U KJIETOYHbIE BKIIOUYEHHUS (Kpaxma,
KapOTUHOM/IbI, XJIOPOILIACTHI,
XPOMOTIIACTBI)»,
«ITponumaemocts MeMOpaHsbI (IJ1A3MOJTU3,
JIETIIa3MOIH3)»
OK 01 Tema Nel.5. OpOHTAIBHBIN OIIPOC
OK 02 CrpykTypHO-hyHKIHOHATIBHBIE |Pa3zpaboTka rimoccapus
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(bakTOpBl HACTIEICTBEHHOCTH

Pemenue 3ama4d Ha OMpCACIICHUC
MMOCJICA0BATCIIPHOCTH HYKJICOTU OB

OK 01 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OK 02 [Iponecchbl MaTpuyHOTO Tect «IIponecchl MAaTPUYHOTO CUHTE3a»
CHHTE3a Pemenue 3aau Ha onpezeneHue
II0CJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MoJIeKyJe Oenka
Pewenue 3anau Ha onpeneneHue
IIOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoJIeKyJie OesKa B Cilydae H3MEHEHUS
II0CJIeI0BAaTENbHOCTH HyKieotn10B JJHK
OK 02 Tema Nel.7. OpOHTALHBIA OIIPOC
OK 04 Hexnerounsie ¢popmbl KU3HA [ToaroToBKa yCTHBIX COOOIIEHUIT €
npe3eHTanue (BUpycHbIe U
OakTepuanbHbic 3a00aeBanms. OOmue
HPUHIUIBI UCIIOIb30BAHUS
JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH
IPUMEHEHUS] aHTUONOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OIIPOC
OOMmeH BelecTB U 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
IIPEBpALEHUE SHEPTUU B XapaKTEPUCTHK TUIIOB OOMEHa BEUIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cy:x1eHne o Bonpocam JIeKIUU
OK 04 JKW3HEHHBIN UK KJIETKH. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
MuTto3. Meiio3 UKJIa
Pa3nen 2. Ctpoenue u Kontponbnas padora ”CtpoeHue u
(pyHxuumn opranuszma ¢hyHKIIMU Opranuzma’
OK 02 Tema Ne2.1. OnenuBaemast TUCKYCCHS
OK 04 CrpoeHue opranusma Pa3paboTka MeHTaIbHOM KapThl TKaHEM,
OpPraHOB U CHCTEM OpraHOB OpPraHU3MOB
(pacTeHus, )KUBOTHBIE, UETIOBEK) C
KpaTKON XapaKTepUCTUKON nX (pyHKIIHA
ITonroroBka u NpeaCTaBIEHNUE YCTHBIX
COOOIIIEeHUH C Mpe3eHTaIel (MMMYHHTET,
WH(EKIIUOHHBIE 3a00JIEBAHMS, TTHICMHH,
BaKITMHAIINS )
OK 02 Tema Ne2.2. OpoHTaTBHBIN OIIPOC
DopMBI pA3MHOKEHUS 3anonHeHue TabauIbl ¢ KPaTKOM
OpPraHHU3MOB XapaKTepUCTUKON U mpuMepamu Gpopm
Pa3MHOXKEHHUS OpraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka 1eHTH BpeMEHHU €
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OK 04

OHTOreHE3 KUBOTHBIX U
YyeJloBeKa

XapaKTePUCTHKOW TArlOB OHTOT'eHE3a
OTJENILHOM TPYIION KUBOTHBIX U YEIOBEKA
10 MUKPOTPYIIIaM

Tect/onpoc

OK 02

Tema Ne2 .4,
OCHOBHBIE TTIOHATHSA T€HETUKHU

Pa3zpaboTtka rioccapus
Tect

OK 02
OK 04

Tema No2.5.
3aKOHOMEPHOCTH
HACJIeTIOBaHU

OpoHTaTBHBIN OIIPOC

Tect 1o Bompocam JEKIUU

Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HAaCJEACTBEHHBIX MPU3HAKOB IIPU MOHO-,
TTU-, TTOJIMTHOPUIHOM M aHATH3UPYIOIIEM
CKpELIMBAaHUH, COCTABIICHUE
TEHOTHUITMYECKUX CXEM CKPEIIUBaHUS

OK 01
OK 02

Tema Ne2.6.
B3aumoenicTBre reHOB

Tect

Pa3pabotka rioccapus

Pemienue 3aa4 Ha onpeeneHue
BEPOSITHOCTU BO3HUKHOBEHUS
HACJIe/ICTBEHHbBIX IIPU3HAKOB IPU
Pa3JINYHBIX TUIAX B3aMMO/ICHCTBHSI I€HOB,
COCTAaBJICHHUEC I'CHOTUIITMNYECKUX CXEM
CKpelIBaHus

OK 01
OK 02

Tema Ne2.7.
CreruieHHO€e HAaCIEA0OBaHNUE
MPU3HAKOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTU BOSHUKHOBCHU A
HACJIEICTBEHHBIX MTPU3HAKOB IPH
CLEIJIEHHOM HaclIeIOBaHWU, COCTaBICHUE
T€HOTUIIMYECKUX CXEM CKpEIIBaHUs

OK 01
OK 02

Tema Ne2.8.
I'eneTuka nona

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX HpI/ISHaKOB, CHCIINICHHBIX C
II0JIOM, COCTaBJICHHE T€HOTHITMICCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02

Tema Ne2.9.
I'eneTnka uesoBeka

Tect

PazpaboTka rioccapus

Pemenue 3amad Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, UCIIOJIb3YS
METOAbl TCHETHKH YEIOBEKA, COCTABICHUE
T€HOTUINHMYECKUX CXEM CKpPELIMBAHUS
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[ToaroToBKa yCTHBIX COOOIICHUN C
MPe3eHTAIMEH O HACICICTBEHHBIX
3a00JIEBAHUSX YEJIOBEKA

OK 01 Tema No2.10. Tecr
OK 02 3aKOHOMEPHOCTH U3MEHYMBOCTH |Penienue 3a1ad Ha onpeiesieHue Tuma
OK 04 MyTallM¥ TP TIepeade HacaeACTBEHHBIX
IPU3HAKOB, COCTABJICHUE T€HOTUITNYECKUX
CXEM CKpELIMBaHUs
Paznen 3. Teopusi 3Bosonun | KontposibHas pabora “Teopernyeckue
aCIIEKTEI DBOJIIOIUH KU3HHU Ha 3emiie”
OK 02 Tema 3.1. @poHTAJIBHBIN 0IIpoC
OK 04 HcTopus 3BOIIOLHOHHOTO PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
y4eHUs ABOJIFOLIMOHHOT'O YUYEHHUS
OK 02 Tema 3.2. @poHTANIBHBIN 0Ipoc
MuUKpO3BOMIOLMS Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tema 3.3. OnenuBaemast TUCKYCCHS
Makpo3Bosronus Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tema 3.4. @poHTANIBHBIN 0IIpoC
OK 04 Bo3HukHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBiIeHUE YCTHOTO
KHU3HU Ha 3emiie COOOLIEHUS U JIEHTHl BPEMEHH
BO3HUKHOBEHUS U Pa3BUTHS KUBOTHOIO U
pPacTUTENBLHOIO MUpa
OK 02 Tema 3.5. OpOHTAIBHBIN ONIPOC
OK 04 IIponcxoxaeHue 4enoBeKa — PazpaboTka JeHT BpeMEeHU U MEHTaJIbHbBIX
aHTPOIIOTEHES KapT Ha BBIOOD:
“BOJIIOLIMS COBPEMEHHOTO YeJI0BeKa™,
“BpeMs 1 IIyTH pacCeJIeHHsI YeJI0BEKA 110
wianere”, “BnusHue reorpaduueckoit
cpenbl Ha MOp(OTIOTHIO ¥ (PU3HOTIOTHIO
yenoBeka”, “UenoBedeckue pachl”,
oOcyxaeHue
Paznen 4. dxonorus Konrtpoabnas padora “Teopernueckue
acNeKThbl IKOJI0Tuu”
OK 01 Tema 4.1. Tect o skonoruveckumM GakTopam u
OK 07 Dkonoruyeckue HakTopsl U cpellaM >KM3HU OPraHNn3MOB
Cpelbl KU3HU.
OK 01 Tema 4.2. CocraBiieHHE CXEM KpyroBOpOTa BELIECTB,
OK 02 [Tomynsius, cooOriectna, WCIIONIb3Ysl MAaTEPHUAIIBI JIEKIUU
OK 07 9KOCHCTEMBI Pemenne mpakTHKO-OpUEHTUPOBAHHBIX

pacUYeTHBIX 33JaHUH 110 IEPEHOCY BEILECTBA
Y HEPrUM B 9KOCHCTEMAX C COCTABJICHUE
Tpouueckux nenen u nupamu OnomMacchl
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Y DHEPIUH

OK 01
OK 02
OK 07

Tema 4.3.
Bbuocdepa - rmodbanpHast
9KOJIOTUYECcKasi cucreMa

OuenuBaemas IUCKycCus

Tect

Perrenue npakTHKO-OpUEHTHPOBAHHBIX
pacyeTHBIX 3aj1a4 Ha OTpEICIICHUE
TUTOIIAM HACKICHUMN JIJISl CHUKCHUS
KOHIICHTPAILIMHU YTIICKUCIIOTO Ta3a B
aTMoc(epe CBOero peruoHa MpoKUBaHUS
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OK 01

Tema 4.4.

Tect

OK 02 Binusinue aHTpOMOreHHbIX Penienue npakTHKO-OpUEHTUPOBAHHBIX
OK 04 (hakTopoB Ha Orochepy pacUYETHBIX 3a/IaHUM TT0 COXPAHEHUIO
OK 07 MIPUPOAHBIX PECYPCOB CBOETO PErHOHA
MPOXKUBAHUS
OK 02 Tema 4.5. OuieHuBaemasi JUCKycCus
OK 04 Bnusiaue comuanbHO- BrinosiHeHUs MpaKTUYECKUX 3a/ITaHU:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpezesieHre CyTOYHOIO palmoHa
3J10pPOBbE YEIIOBEKA nuTanus’,
“Cozianue UHIMBUYaIbHOU AMATKH 110
OpTraHM3aIH PAMOHATFHON (PHU3HUECKOM
aKTUBHOCTH
Brinonnenue nabopatopHoit paboTsl Ha
BBIOOD:
"YMcTBeHHas paboTocmocoOHOCTD",
"Bnusinue abnotnueckux GpakTopoB HA
YeJIoBeKa (HU3KUE U BHICOKHE
TeMieparypsl)"
*TIpodeccnonaibLHO- 3amura Keica: IpeICcTaBIeHHe Pe3yIbTaTOB
OPHEHTHPOBAHHO CO/IeP:KaAHUe |PELICHUS KEHCOB (BBICTYIJICHHUE C
Paszpnen 5. Anaromus u Ipe3eHTaluen)
(pusnosiorus yeaosexka
OK 01 *Tema 5.1 BelnmonHenue kelica Ha aHaIu3
OK 02 [IpeamerTsl anatomMus U MH(OpPMALIUU O HAYYHBIX JOCTUKEHUSIX B
OK 04 ¢busnonorus obnactu aHaTOMHUH U (PU3HOIOTHH (IO
IIK 1.3 rpyImmnam), IpeAcTaBiIeHne pe3ysibTaTOB
pELIEHUs KEWCOB
OK 01 *Tema 5.2. BrinonHeHue keiica Ha aHanu3
OK 02 OnopHo-aBUTATENBHBIN MHGpOpPMALIUU O Pa3BUTUU MHOJIOTHH (I10
OK 04 anmapat. OceBoil 1 706aBOYHBIH |rpymIam), IpeCcTaBIeHUE Pe3yIbTaTOB
K 1.3 ckener. Muosorus pelieHus Keicon
OK 01 *Tema 5.3. BrinonHenue kelica Ha aHAIU3
OK 02 BHuyTpenHss cpena opranu3ma.  [MH(OpMaIM 0 BHYTpEHHEH cpesie
OK 04 Ponb xpoBeHOCHOM 1 OpraHu3ma, COCTaBICHUE CXEM KPYTOB
K 1.3 TuM(aTHIECKON CUCTEMBI KpoBooOpareHus (1o rpyriam)
OK 01 *Tema 5.4. BelntonHenue kelica Ha aHaIu3
OK 02 AHatoMus 1 PU3NOIOTHUS nH(pOpMaIUU O CTPYKTYpE OpTaHu3Ma
OK 04 JIbIXaTEIbHON CUCTEMBI 4YeJI0BeKa, 00eCIIeUYNBAIOIINI TTPOIIeCC
[IK 1.3 IBIXaHUS
OK 01 *Tema 5.5 Brimonnenue keiica Ha aHaNN3
OK 02 Anatomusi U GUZHOIOTHS nH(pOpMaLUU O MUIIEBAPUTEIHLHON CUCTEME
OK 04 MUIIEBAPUTEIIBHON CUCTEMBI.
I1K...
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OK 01

*Tema 5.5.

W3yuenue ctpoeHue u GpyHKIHHA

OK 02 MoueBbIaenuTENbLHA CUCTEMA  |MOYEBBIAECIUTEILHON CUCTEMEI
OK 04
K 1.3
OK 01 Tema 5.7. LlenTpanbsHast HepBHas |M3yueHne IeHTpaabHOM HEPBHOM CUCTEMBI
OK 02 cucrtema. AHaau3aTopbl - onpeaenienue, GyHkuu, popma
OK 04 JeATeTLHOCTH (pediekTopHas ayra).
IIK 1.3
Pa3zgea 6. Cenexuus [IpencraBnenue pe3yabTaToB BBITIOJIHEHUS
OPraHu3MoB, OCHOBBI y4e0OHO-UCCIIeIOBATENLCKUX MPOEKTOB
OMOTEXHOJIOTHH (BBICTYILJIEHUE C TIPE3EHTAIMEH )
OK 01 Tema 6.1. Brimonnaenue 1abopatopHbix paboT Ha
OK 02 Cenexuus Kak HayKa BbIOOP B MUHUTPYIIaX:
OK 04 1. BaustHue TeMmeparypbl Ha pocta u
OK 07 (U3HOIOrMUECKYI0 aKTUBHOCTD
JIPOACGKEBBIX KJIETOK
2. BnousHue yrineBo/oB Ha pocTa U
(U3HONIOrMUECKYI0 aKTUBHOCTD
JIPOACGKEBBIX KIETOK
3. CoueraHHOe BIUSHUE TEMIIEPATYPhl U
YIJIEBOJIOB Ha pOCTa U
(U3HOIOrMUECKYI0 aKTUBHOCTD
JIPOACKEBBIX KJIETOK
OK 01 Tema 6.2 Kaxxnas rpymnmna BeiOupaeT oauH U3
OK 02 OcHOBBI OMOTEXHOJIOTHH BApUAHTOB yueOHO-UCCIIEI0BATENbCKUX
OK 04 MIPOEKTOB:
OK 07 1. buorexHosorus Kak oTpacib
IIK 2.1 IIPOU3BOJCTBA
2. T'ennas uHxeHepus
3. DKOJOTMYECKUE U ITUYECKHE
po0OJieMbl OMOTEXHOJIOTUU
4. I'MO — reneTu4ecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI
5. OTtanbl Co3AaHUs pEeKOMOWHAHTHOM
JIHK u TpaHCreHHBIX OpraHu3MOB
OK 01
OK 02 .
BrinosnHeHue 3x3aMeHalMOHHBIX 33JaHUi
OK 04
OK 07
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