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1. O0mas xapakrepucTuKa padodeil NporpaMMbl y4eOHOM AU CHUIITTHHBI
0O0O.05 buoJsorus

1.1. MecTo AMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

Vuebnas gucuumimaa OOJ1.05 buonorus sBisercss o0s3aTeIbHONM YacCThIO
o0meoOpa3oBaTelbHOrO  IMKJIa  oOpa3zoBaTenbHOM  mporpammbl  CIIO B
cootBercTBUM ¢ PI'OC no cnenumansHocTh 23.02.06 TexHuYeckas 3KCILTyaTalus
MOJABUYKHOTO COCTaBa >KEJIE3HBIX JIOPOT.

1.2. Ilesab u IJIAHUPYeMbIe Pe3YJIbTAThl 0CBOECHHS U CHUILTHHBI
1.2.1. Heab AuCHUIIMHBI.
Heab: oBnageHne OO0y4YAIOUIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHu3allid >KUBBIX CHUCTEM Ppa3HOr0 paHra © MPUOOPETCHUE YMEHHI
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEMCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.
3amaun:
* OCBOGHHE OOYYarONIMMHUCS CHUCTEMbl 3HAHUA O OHOJOTUYECKUX TEOPHUSX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIINX OCHOBOM
JUTsl POPMUPOBAHUS TIPEICTABICHUM O €CTECTBEHHO-HAYYHON KapTUHE MUPA,
O METOJIaX HAay4YHOTO IIO3HAHWS, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSX
JKUBBIX CHCTEM pa3HOTO YPOBHS OpPraHW3alllH, BBIJAIOMIMXCS OTKPBITUAX W
COBPEMEHHBIX UCCIIEAOBAHUAX B OUOJIOTUH;
* popMupoBaHuE y 0OOyHAIOIIUXCA MO3HABATEIIBHBIX, HHTEIIEKTYaIbHbBIX
Y TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCe aHal3a JaHHBIX O MyTSIX Pa3BUTHUS
B OMOJIOTMH HAYYHBIX B3IJISA0B, MACH M MOJXOJOB K M3YUYECHHIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHu3aIluy;
* CTaHOBJIEHME Yy OOydJammmxcs oOmeld KyJabTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OINbBITA, IOJYYECHHBIX MPH
M3yYeHUH OMOJIOTHH;
* (QopMupoBaHue y OOydYalOIMXCA YMEHUW WUTIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;
* BOCIIUTAHUE YOCKIAEHHOCTH B BO3MOKHOCTH TTO3HAHMS YEJIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUYECKUX
HOPM IIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMI;
* OCO3HaHUE IIEHHOCTU OWOJOTUYECKUX 3HAHUM JJi1 TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1151 (POPMUPOBAHHUS HAYYHOTO MUPOBO33PCHHUS;
* IPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM KU3HU
JUIS. OLICHKH TOCJIEACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKAKOLIEH
cpene, COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U  COOJIIOJIGHHE  MeEp
npodriakTHKY 3a00IeBaHUM.
1.2.2. Ilnanupyemble pe3yJbTATHI OCBOCHHUSI Y4YeOHOW JUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco6oe 3Hauenue aucuuruinHa umeet npu popmupoBanuu OK u ITK



HaumeHoBaHue U KO/
KOMIIETCHIIUN

HJIaHI/IpyeMBIe pe3yJabTaThbl

Oo01mme

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI pelICHUs 33124
npodeccrnoHabHOM
JeSTeIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTATHI JIOJIKHBI 0TPAXKATD
B YACTH: TPYAOBOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K TpPYAy, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYIOII00UE;

-  TOTOBHOCTP K AaKTUBHOW JCATEIHHOCTH
TEXHOJIOTMYECKOM u COIMAJIbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHUIMHUPOBATH,
IJITAHUPOBaTh M CaMOCTOSATENIbHO  BBITIOJIHSTH
TaKylo JAesITeIbHOCTD;

- HWHTEpeC K Pa3IMYHBIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.
MeTanpeaMeTHble pe3yJbTaThl JOJIKHBI
0TpaKaTh:

OBjilaileHHe  YHMBEPCAJIbHBIMH  Y4eOHBIMH
MO3HABATEJIbHBIMM JIEHCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITEJIbHO dbopMynupoBaTh u

aKTyaJIM3upoOBaTh TPOOIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHBIﬁ IMPpU3HAK WA
OCHOBaHHUs ISl CpPaBHEHWS, Kiaccu(UKauu u
0000IIECHMS;

- OompeienATh IEU  JIeATCIIbHOCTH,
mapaMeETphl U KPUTECPHUU UX JOCTUIKCHUSA
- BBISIBJIATH 3aKOHOMEPHOCTH M MTPOTHBOPEUHS

B PacCMaTpUBACMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OICHUBATH COOTBETCTBUC PE3YJIbTATOB MLECIAM,
OLICHUBATh PUCKH MOCIICICTBUI eI TSILHOCTH;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIaZIeTh HaBBIKAMH Y4e€OHO-HCCIICI0BATEIbCKOM
u HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspelieHus npooJsem;

3aaaBaTb

ITP6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJIU OHMOJIOTHH

B CHCTEME HAYYHOrO 3HaHHS; (YHKIMOHAIBLHOW TI'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

IMIP6 2. CdopMHpPOBaHHOCTH YMEHHUSI PACKPBIBATh COACPIKaHUE
OCHOBOIIOJIATAIONIMX OMOJIOTUYECKUX TEPMUHOB M IMOHITHN: KU3Hb,
KJIeTKa, TKaHb, OpPraH, OpPraHW3M, BHI, TOMYJISIIHS, SKOCHCTEMA,
ouorneHo3, buocdepa; meradbonmu3mM (0OMEH BEUIECTB

U [IPEBpAIICHUE YHEPTHH ), TOMEOCTa3 (CaMOperyIIsius), OMOCHHTE3
0enKa, CTPYKTypHasi OpraHu3alus XUBBIX CHUCTEM, JHUCKPETHOCTD,
caMoperyJIsIus, CaMOBOCIIPOU3BEICHHE (penpoykius),
HACJIEICTBEHHOCTh, H3MEHYMBOCTh, IHEPTO3aBUCHMOCTb, POCT U
pa3BUTHE, yPOBHEBASI OPTaHU3AIIHS.

IIP6 3. CdopMHpPOBAaHHOCTH YMEHUS PACKPBIBATh COJCPIKAHHE

OCHOBOIIOJIATAOIIMX  OWOJOTHYECKUX  TEOPHUH M THIIOTE3:
KJIIETOYHOM,  XPOMOCOMHOM, MYTallMOHHOMW,  3BOJIOLIMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOTOJIararnmye OUOIIOTUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpemns, T. Moprana, H.W. BaBunoga, 3. ['ekkens,

®. Mriomnepa, K. Bapa), rpanuisl ux MPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

IIP6 5. IlpuoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOJ/OB
Hay4YHOTO IMO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUN: HAOIOICHUS

Y OMMCAHUS KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OpraHu3aluu 1
npoBeJeHUsT  OMOJOTMYECKOTO  IKCIEPUMEHTa,  BBIIBHXKEHUS
TUIIOTE3, BBIABICHUS  3aBUCUMOCTH  MEXIYy  HUCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHUS TIOJIYICHHBIX PE3YJIbTaTOB

u  (GOpMYIHpPOBAaHMS BBIBOJAOB C HCIOJIB30BAHUEM HAYUYHBIX
TOHATUHI, TEOPUM U 3aKOHOB.

I[TP6 6. CdhopMUPOBAHHOCTH YMEHHS BBIACIATH CYIIECTBECHHbBIS
NMpU3HAKK  BUPYCOB,  KIETOK  MPOKAPUOT HU  DYKAPHOT;
OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX  OPraHU3MOB, BHJOB,
OHMOTeOIEHO30B M JIKOCHCTEM; OCOOEHHOCTH MPOIECCOB OOMEHa
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- BBbIABIIATH HpI/I‘II/IHHO-CJIGIICTBCHHbIe CBiA3U U
aKTyaJIM3UPOBATh 33J1a4y, BbIIBUTaTh THIIOTE3Y €€
pelIeHuUS, HaXOIUThb apryMeHThI IUIA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
[apaMeTphbl U KPUTEPUU PELICHUS,

- aHAJIM3UPOBATh IOJYYCHHBIC B XOJC PEIICHUS
3aJla4d Pe3yNIbTaThl, KPUTHUYECKHA OIICHHBATh HMX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCJ'IOBI/ISIX;

-pa3pabarbiBaTh ILIAH pPEIICHUS IPOOJIEMbI C
YY4ETOM aHaju3a HMEIOIIUXCS MaTEPHATbHBIX MU
HeMaTepUaabHBIX PECYPCOB;

- YMGTB HepeHOCI/ITI) 3HAHUA B H03HaBaT€JH)HyIO n
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- yYMEThb MHTETPUPOBATH 3HAHUSA U3 pPa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIABUT'AaThb HOBBIC niaeu,
OPUTHHAJILHBIC TTOIXO/IbI U PELICHUS

npearaTh

BCHICCTB W IMPCBpPAILCHHUA OSHCPTHUU B KIICTKC, (bOTOCI/IHTe?;a,
IJIAaCTUYECKOTO U OHECPIE€THYCCKOI'O O6M€Ha, XEMOCHHTE3a, MUTO34,

Meio3a,  OIUIOAOTBOPEHUS,  Pa3BUTHS M Pa3MHOXKEHHS,
WHAMBUIYAIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a), OOpbOBI 3a
CYLIECTBOBAaHHE, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHM,

IPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOWUTaHMs, BIMSIHUA
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHU I

B DKOCHCTE€MaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.

IIP6 7. CdopMHpPOBAHHOCTh YMEHHUS MPUMEHATh MOJYYECHHBIE
3HaHUS JUIsI OOBSICHEHUS OMOJIOTMYECKUX HPOLIECCOB U SIBICHUI,
JUTSL IPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHOMN JKU3HU

C LIeNbp0 oOecriedeHnsi 0€30IaCHOCTH CBOETO 3/10pPOBbS U 370POBbs
OKpY’KalOIIMUX JIOJEH, COONIIOJICHHsI 310pOBOro o0pas3a KHU3HH,
HOPM I'PaMOTHOTO IMOBEJIEHHsI B OKPY)KaIoLIeW MPUPOJHOM cpeje;
NOHMMaHHE  HEOOXOAWMOCTH  HCIOJNB30BaHUS  JOCTIDKEHHN
COBPEMEHHOW OHMONOTMM M OMOTEXHOJOTHH Uil PalOHAIBHOTO
IPUPOJONOIb30BAHHUS.

I1P6 8. CdopMUpOBaHHOCTb YMEHHUS pellaTh OHOJIOrMYecKHe
3aJ]a4, COCTABIISATh TCHOTHITMYECKHE CXEMbI CKPETIUBAHHSI

JUIs  pa3HBIX THIIOB HACIIEJAOBAaHUS TPU3HAKOB Yy OPTaHU3MOB,
COCTaBJIATh CXEMBI MEPEHOCa BEIIECTB M SHEPrUM B 3KOCHUCTEMAX
(uenu MUTaHUs, MUIIEBbIE CETH).

I[MP6 9. CdopmupoBaHHOCTHP yMEHUW KPUTHYECKH OICHUBATH
nHpOpMANMIO  OMOJOTMYECKOTO  COJCpKAHUsS,  BKIFOYAOIIYIO
IICEBJIOHAYYHbIE 3HAHMS W3 PA3JIMYHBIX HMCTOUYHUKOB (CpeicTBa
MaccoBod  MHGpOpMAalMM, HAYYHO-TOMYJISIPHbIE  MaTepUallbl);
WHTEPIPETHPOBATH THUYECKHUE aCTIEKTHI COBpPEMEHHBIX
HCCIIeIOBaHUT B OWOJOTHHM, MEIWIIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHbIe HKOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, (OpPMHPOBATH IO  OTHOIIEHUWIO K  HHUM
COOCTBEHHYIO MO3UIIUIO.

I[TP6 10. CdopMHupOBaHHOCTL YMEHHMH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE U YCTHBIE COOOILICHHMS HAa OCHOBE OMOJIOTHYECKOil
nH(pOpMAIUU U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIIOIb30BaTh
MOHSITUHHBIN anmapaT OMoJIOTUU

OK 02.

HUcnons30BaTth

JINYHOCTHDBIE PE3yAabTaThl J0JKHbI OTPAKATD

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH




COBpPEMEHHBIE

cpeacTBa

B YaCTH: HCHHOCTH HAVYHOTI'O INIO3HAHMUA .

B CHCTEME HAY4YHOTO 3HaHUS; (PYHKIMOHAIBHOW TPaMOTHOCTH

MOKCKa, aHaIn3a -chopMUPOBAHHOCTH MUDOBO33PEHUS, | YETIOBEKA JJISl peICHUS )KU3HEHHBIX MTPOOIEM.
u MHTEPIIPETAllUU | COOTBETCTBYIOUIETO  coBpeMeHHOMY  ypoBHIO | [IP6 7. CdopmupoBaHHOCT, YMEHUS TNPUMEHSTH IOJYYEHHBIE
uHpopMauu pPa3BUTHS HAayKH W OOIIECTBEHHON MPAaKTHKH, | 3HAHUS AJs OOBSCHEHHS OMOJIOTMYECKHUX IPOIECCOB U SIBJICHUH,
u UH(POPMALIMOHHBIE | OCHOBAHHOTO Ha Jajiore KYJbTYp, | JUIsl IPUHATUS IPAKTUYECKUX PEIIEHUN B TOBCEIHEBHON KU3HU
TEXHOJIOTUU JUI | CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa C 1enpl0 obecredeHusi 0€30MaCHOCTH CBOETO 3/I0POBbS U 370POBbs
BBITIOJTHEHU S 3aja4 | B MOJUKYIBTYPHOM MHUDE. OKPYXAIOIIUX JIIOICH, COOMIOACHUS 3A0pPOBOro olpas3a KHU3HH,
npogeccuOHaTBLHON MeranpeaMeTHble  pe3yJabTaThl  JIOJLKHBI | HODM I'PAMOTHOTO INOBEACHMS B OKPY’KAIOLIEH NMPUPOJHON cpelne;
JESITEIbHOCTH 0TDAXKATh: [IOHUMaHWE€  HEOOXOAMMOCTH  HCIHOJIb30BAHUSA  JOCTHXKEHUI
OBianeHne  VHUBEDPCAJIbHBIMH  YYe€OHBIMHM | COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOIMH MAJsl palMOHAIBHOIO
NMO3HABATEJbHBIMHU NeHCTBUAMM: IPUPOJIOTIOIH30BAHUS.
B) paboTta ¢ nadopmanueii: [IP6 10. CdopmupoBaHHOCTH yMEHUH CO3/1aBaTh COOCTBEHHbBIE
- BJIaZIETh HaBbIKaMU NOJTYYEHUSI HHMDODPMAUU INUCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE OHOJIOIMYECKOM
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO | MH(POpPMAIMK U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIOJIL30BATh
OCVILIECTBIATH MOUCK, aHAINU3, CUCTEMATH3AIUIO MOHSTUIHBIN anmnapar GUOJI0oTUU
U UHTEepIpeTanuio HHGOpMalUU  pa3IUdHbIX
BUIOB U hOPM ITPEICTABICHHUS,
- OIICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
uHbopManuu,
€€ COOTBETCTBHE IIPaBOBBIM U  MOpPAIbHO-
3THYECKHM HOpMaM
OK 04. DddextuBHo | JIMUHOCTHBIE PE3VIbTATHI T0JKHBI oTpaxkaTh | [IP6 5. [IpunoOperenne ombiTa MPUMEHEHHs] OCHOBHBIX METOJIOB
B3alMOJEICTBOBATH U | B YACTH: HEHHOCTH HAVYHOI'0 MO3HAHUS: HAY4YHOTO TMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHUH: HAOMIOJEHUS U
paboTaTh - OCO3HaHWE LIEHHOCTH HAYYHOH JESITEeNbHOCTH, | OMMCAHMS KHUBBIX CHCTEM, MPOLIECCOB U SIBJICHU; OpraHU3alUHU U
B KOJJIEKTHBE FOTOBHOCTh  OCYHIECTBJIATb ~ INPOEKTHYIO U | IPOBENEHUS  OMOJOTMYECKOTO  AKCIEPUMEHTa,  BbIIBH)KEHUS
1 KOMaH/JIe HCCIIEIOBATEIBCKYIO JIEATENBHOCTD | TUIIOTE3,  BBIABIECHUS 3aBUCHUMOCTH  MEXAY  MCCIEAYEMBIMU
WHJMBHUIYAJIBHO U B TPYIIIIE. BEJINYMHAMH, OOBSCHEHUS MTOJYYEHHBIX PE3yJIbTaTOB
MeranpeaMeTHble  pe3yabTaThl  JOJKHBI | U (OPMYJIMpPOBAaHUS BBIBOJIOB C HCIHOJB30BAaHUEM HAyYHBIX
0TPAXKATh: MIOHSATUI, TEOPUN U 3aKOHOB
Osnanenue VHHMBEPCAJIbHBIMH

KOMMVHHMKATUBHLIMHU JTCeHCTBUSMMU:

0) cCOBMeCTHAs IeATEIHHOCTD:

- TIOHUMAaTh W WCIOJb30BAaTh TMPEUMYIIECTBA
KOMaHJIHOU

¥ MHIUBUIYAILHOHN PAOOTHI;

- OPUHUMATHL LEJIA COBMECTHOM JI€STEILHOCTH,
OpPraHU30BBIBATh M KOOPJAMHUPOBATH IEHCTBHS




0 €€ JOCTHKECHUIO: COCTAaBJIATh IUJIAH JIEMCTBUU,
paclupeneiasiTb pPOJM € Y4EeTOM  MHEHHUU
VYaCTHUKOB OOCYXJaTh PE3yJIbTaThl COBMECTHOM

paboTHI
OK 07. CopueiictBoBaTh | JIMUHOCTHBIE PE3VJIbTATHI T0JKHBI oTpaxarh | [IP6 5. IlpuoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
COXPAHEHHUIO B YACTH: 3JKOJOTHYeCKOro BOCIHMTAHHUS: | HAYYHOTO [MO3HAHMS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAOIIOICHHS
OKpY>Karolen cpensl, | - ¢hOpMUPOBAHHOCTH HKOJIOIMYECKON KYIBTYPHI, | U ONKUCAHUS KUBBIX CUCTEM, IIPOLECCOB U SIBJICHUIA; OPraHU3aluU U
pecypcocOepexeHmIo, [MOHMMAaHHUE BIUSHUS COLUATbHO-DKOHOMUYECKUX | MPOBEIEHUSI  OMOJOTMYECKOTO  SKCIIEPUMEHTa,  BBIIBIKEHUS
MIPUMEHATH 3HAHUS MIPOIIECCOB HA COCTOSTHUE TTPUPOTHOM TUTIOTE3, BBIIBICHUS 3aBUCUMOCTH  MEXKIY  HCCIEIyeMbIMU

00 W3MEHEHHWM KJIMMAaTa,

U COIMAJIbHOM CPEeIbl, OCO3HAHHE TIJI00aIHLHOTO

BCJIMYHMHaAMMU, 00BACHEHUS IMMOJIYYCHHBIX PC3YJIbTATOB

OPUHLUIBL  OEPEKIMBOIO | XapaKTepa S3KOJIOTHYECKUX MPOo0IIeM:; U (GOpMYIHMpOBaHUS BBIBOJOB C MHCIOJb30BAHMEM Hay4HBIX
IIPOU3BOJICTBA, - INIAHUPOBAaHUE U OCVYILECTBICHHUE NEHCTBUI B | NOHATHUM, TEOPUI U 3aKOHOB.
3¢ dEeKTUBHO AEUCTBOBATh | OKpYXKalomeld cperae Ha ocHoBe 3HaHus uenei | [IP6 6. CpopMHpOBaHHOCTE YMEHHS BBIJCIATH CYIICCTBEHHBIC
B YPE3BBIYANHBIX | YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA; IPU3HAKK  BUPYCOB,  KIETOK  IIPOKAPUOT MU  JYKapHOT;
CUTyalUsAX - AQKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX | ONHOKIETOYHBIX W  MHOIOKJIETOYHBIX  OpPraHU3MOB, BHUJOB,
BDENl OKDPYXKAIOUIEH cperne; OMOreolIeHO30B U HIKOCHUCTEM; OCOOCHHOCTH MPOLECCOB OOMEHa
- YMEHHE MPOTHO3WPOBATh HEOIArONMPHUATHBIC | BEIIECTB W NPEBpAlllCHHs HHEPIUHM B KIETKe, (oTocuHTE3a,
9KOJIOTMYECKUE IOCJIEACTBUS MPEINPUHUMAEMBIX | IJIJACTUUECKOIO M SHEPreTHYecKoro oOMeHa, XeMOCUHTE3a, MUTO34,
JEMCTBUI, IPENOTBPALLATD UX; Meio3a,  OIUIOJOTBOPEHHS,  Pa3BUTUA U PA3MHOXKEHUS,
- pacIIMpeHne OIBbITA NEeSTeNIbHOCTH | MHIMBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 60phObI
9KOJIOTUYECKON HAIIPaBJICHHOCTH. 3a CYILECTBOBAaHUE, €CTECTBEHHOro0 O0TOOpa, BHUI000pa30BaHUA,
MeTtanpeaMeTHble  pe3yJbTaThl  JTOJLKHBI | IPUCIIOCOOJIEHHOCTH OPTraHU3MOB K cpelle OOMTaHus, BIUSHHS
0TDAKATh: KOMIIOHEHTOB DKOCUCTEM, aHTPOIIOI€HHBIX U3MEHEHU I
Osianenue VHHBEPCAJBLHBIMH | B OKOCHCTEMAX CBOEH MECTHOCTH,
KOMMVHUKATUBHBIMU JAefiCTBUSIMH KpyroBOpOTa BEIIECTB U MpEBpaAIllEHUE SJHEPTUU B Orocdepe.
0) COBMECTHasl AEATENbHOCTD: IIP6 7. CdopMHpPOBAaHHOCTh YMEHHUS MPHUMEHSATh MOJyYEHHBIE
- TOHMMaTh M UCHOJb30BATh NPEUMYILECTBA | 3HAHUS Ui OOBSICHEHHMs] OMOJOrMYECKHX IPOLIECCOB M SBICHMH,
KOMAaHJTHOU JUTSL IPUHSTHS IPAKTUYECKUX PEIICHUN B IIOBCETHEBHOM )KU3HU
Y MHAMBHUYAJIbHOM paboTHI; C 1enpo0 obecredeHusi 0€30IMaCHOCTH CBOETO 3/I0POBbS U 370POBbs
- MPUHUMATh 1LEJIH COBMECTHOW MEATENbHOCTH, | OKPYXKAIOIIUX JIIOJeH, COOMIOJeHUs 310pOBOr0 00pasa >KHU3HH,
OPIaHMU30BBIBATh U KOODIMHUDOBATH NEHCTBUS HOPM TPaMOTHOI'O IOBEACHHUS B OKPYXKAIOIIEW MPUPOAHOU CpeExc;
[0 €€ MOCTHKEHHUIO: COCTaBJIATh IJIaH ACHCTBUI, | MOHUMaHHE  HEOOXOJUMOCTH  MCIIOJIb30BAHUS  JOCTH)KEHUMN
pacmpenenaTh poJIM  C  YYETOM  MHEHHH | COBPEMEHHON OHWOJOTUM U OWOTEXHOJOTHUW JUIsl PallMOHaIBLHOTO
YYaCTHHUKOB OOCYXJIaTh pe3yJbTaTbl COBMECTHOW | MPHUPOIOIOIB30BaAHUS
paboThI
IIK 1.2.  TIIpoBoauts | B obnactu TpynoBOro BOCIIUTaHUS: -c(popMHUPOBAaHHOCTH yMEHHUS pemaTh OHOJOTHYECKHE 3a/1adH,
TEXHUYECKOE - TOTOBHOCTh K TPYyAy, OCO3HAHHME IIEHHOCTH | COCTABJIATh T'€HOTHUIMYECKHE CXEMBbl CKPEUIMBAaHUs I Pa3HbIX
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OOCITy’)KUBaHHE U PEMOHT
KEJIE3HOIOPOKHOTO
HOABM)XKHOTO COCTaBa B
COOTBETCTBUH c
TpeOOBaHUSIMU
TEXHOJIOTHYECKUX
HPOLIECCOB.

MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K AaKTHUBHOW J€ATEIbHOCTH
TEXHOJIOTMYECKOM u COIMAJIbHOU
HAIMpaBIIEHHOCTH, CIIOCOOHOCTh HWHHIIMAPOBATS,
IUIAHUPOBATh M CaMOCTOSITENIBHO — BBITIOJIHSTH
TaKylo JAesITeIbHOCTb;

- UHTEpeC K pa3IMYHbIM chepam
npodeccHoHAIbHON ~ JEATeTbHOCTH,  YMCHHE
cCOBepIIaTh  OCO3HAHHBIA  BbIOOp  Oyamymiei
npodeccun W peanu3oBbIBaTh  COOCTBEHHBIC
KU3HEHHBIC TUIAHBI;

OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU
MMO3HABATEIFHBIMU JICHCTBUSIMH

a) 6a30BbIC JOTHYECKHE NEHCTBUS:

ONpeAeNsATh UEeNU  JCSITeNbHOCTH,  3aJaBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
OBnaneHne YHUBEPCAIBHBIMH  PETYJISTHUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHU3aIIHS:

CaMOCTOSITEITbHO ~ COCTaBIISITh  IJIAH  PEIICHUS
MpoOJIeMBI C yYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOUTEHUII;

TUTIOB HACJICJIOBAHMS IPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMBI
nepeHoca BEMIECTB W DHEPruu B HSKOcHcTeMax (Ierd IHTaHWUS,
MIUIIEBHIC CETH);

-c)OPMHUPOBAHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIE MTICHhMCHHBIE
Y YCTHBIE COOOIIEHUsI Ha OCHOBE OMOJIOTMYECKON MH(pOpMAIUN U3
HECKOJIbKUX HCTOYHUKOB, T'PAMOTHO HCIIOJB30BaTh MOHSATHWHBINA
amrmapar OHOJIOTHH.




2. CTpyKTypa u coaep:kaHue y4eOHOH AN CUMIIMHbI

2.1. O0beM TMCHHUILVINHBI U BUABI Y4eOHOM padoThI

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI M CHHUILIMHBI 72
BT. U..
TEOPETHYECKOE 00yUEeHUE 47
1a00paTOpHBIEC 3aHIATHUS 6
19
MPAKTUYECKUE 3aHATHUS
OCHOBHOE COJICpKaHUE 60
[TpodeccrnonanbHO-OpUEHTUPOBAHHOE COACPKAHNE 12

[TpomesxyTounas arrectauus (AuddepeHunpoBaHHbIN 3a4€T)
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2.2. TemaTu4ecKkuii MJIaH U COJIePKAHNE TUCIUITUHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3iesioB U TeM JIabopaToOpHbIe U NPAKTHYECKUE 3aHATHUS YacoB | KOMIIeTEHIHHU
1 2 3 4
Pasznen 1. buosiorusi kak Hayka. 7KuBble cMCTeMbl U MX OPTraHU3 AU 2 OK.02
Tema 1.1. Copepxanne yaeOHOT0 MaTepuana 2
Buosorus buonorust — Hayka o >xuBoi mpupone. CBsizu Ouosoruu ¢ OOUIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
B CHCTeMe HayK. | CCTCCTBCHHBIMHM HayKaMH, dunocodueit, penuruen, STUKOH, ICTETUKONH M mpaBoM. Poib Ouosormm B
O6mas (dbopMUpOBaHUH COBPEMEHHOI Hay4yHOI KapTUHBI Mupa. CucTteMa OMOIOTHYECKUX HayK.
XApaKTEPHCTHE Metoap! MO3HaHUSA KUBOHM pUPOAB! (HaOII0IeHNE, SKCIIEPHUMEHT, ONMCaHKe, U3MEpPEHHe, Kilaccu(ukanus,
MOJIETTUPOBAaHUE, CTATUCTHYECKast 00pabOTKa JaHHBIX ).
4 AHIHH XKusele cuctembl (OMOCHMCTEMBI) Kak MpeaMer wu3ydeHus Owuonoruu. OTIHYHE J>KUBBIX CHUCTEM OT
Heopranuyeckoi mpupojsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpasHe.
YpoBHM  opraHuzanuu  OMOCHCTEM:  MOJIEKYJISIPHO-TEHETHMUECKUH, KJIETOYHbIN, OpPraHU3MEHHbIH,
MOMYJISIIIIOHHO-BUI0BO#, SKOCUCTEMHBIH (0MO - TeOIIeHOTHYEeCKuil ), OrnochepHbIi
Paznes 2. XumMudeckuii cOCTaB H CTPOCHHUE KJICTKH 10 OK. 01
Tema 2.1. Coneprxanue yueOHOT0 MaTepuania 1 OK. 02
XuMHYeCcKuit XUMUYECKUN COCTaB KIETKH. XHMMHYECKUE DJIEMEHTBI: MAaKpOJJIEMEHTBI, MHMKPOIEMEHTH.. Bonma u OK. 04
COCTaB KJIETKH. | MUHEpalbHble BemecTBa. @OYHKUMM BOAbI M MHUHEPATbHBIX BellecTB B kierke. lloanep:kanue
Bona O0CMOTHYECKOro OanaHca
1 MUHepaabHble | [IpakTudeckoe 3aHATHE 1
BellecTBa IIpakTnueckoe 3aHATHE Nel. buonormueckas pojb MHHEpAIbHBIX BEIIECTB B o0OecreueHuH
KU3HEJESATEIbHOCTH OPraHU3MOB, NPOSIBIECHUS ricOaTaHca MUHEPAJIbHBIX AJIEMEHTOB.
Tema 2.2. Conepxanre yaeOHOT0 MaTepuaa 2 OK. 01
buonornyeckn | benku. CoctaB u cTpoeHue 06enkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHuMble U 3aMEHHUMBbIE OK. 02
BasKHbIE AMMHOKHUCIIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYJbl (IepBUYHAs, OK. 04
XHMHYeCKHe BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonormueckue
COCIMHEeHUS ¢ynkuun 6enxoB. PepMeHTH — Ouosornyeckue Katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP,

cyoctpatHas crneunpuyHoctb. Kodepmentsl. Butamunbl. Otnuuns (EepMEHTOB OT HEOPraHUYECKHX
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KaTaan3aTopOB.

VYrineBoabl: MOHOcaxapuibl (TJIFOKO3a, pub0o3a W Je30KCHprO03a), nucaxapuabl (caxaposa, JIAKTO3a) H
nojucaxapuapl (Kpaxmai, TJIMKOTeH, IIe/UTiono3a). buomornueckue QYHKIHMHA YriaeBoaoB. JIMIUIbL:
Tpurnunepuasl, ¢ochomunuael, crepouasl. ['mapodumbHO-THAPOPOOHBIE CBOMCTBA. buonornueckue
¢byakun aunuaoB. CpaBHEHUE YTIIEBOJOB, OCJIIKOB M JUMHAOB KaK MCTOUYHHUKOB 3Hepruu. HykienHoBbIe
kucinotel: JJHK u PHK. Hykneotuasl — MmoHOMephl HyKJIeMHOBBIX KucioT. Ctpoenue u ¢ynkuun JJHK.
Crpoenue u pyakuuu PHK. AT®: ctpoenue u GpyHkmmm

JIaboparopHoe 3aHsATHE

JIaGoparopnoe 3ansatue Ne 1. Onpenenenne HaMUYKs Kpaxmaia B IPOAYKTaxX MUTAHUS.

Tema 2.3.
CrpykrypHo-
(pyHkumoHanbH
asi opraHnu3anms
KJIETOK

Coneprxanue yueOHOro MaTepuasia

IMutonorus — Hayka o kietke. Kinerounas Teopus — npumep B3auMoJeHcTBUS uaeH U (akTOB B HAYYHOM
no3HaHuU. MeTozpl u3ydeHus KieTku. KieTka kak 1enocTHas skuBas cucrema. OO0mue npu3Haku KIETOK:
3aMKHyTas HapykHas meMmOpana, Mmosiekyibl JIHK kak renernueckuii annapat, cucreMa cUHTe3a Oenka.
Tunsl KIeTOK: 3ykapuoTHyecKas W mpokapuoruyeckas. OcCoOEHHOCTH CTPOEHUs IPOKAPUOTUYECKON
knetku. Kierounas crenka Oakrepuit. CtpoeHue sykapuoThdeckod KieTkd. OCHOBHBIC OTIHYUS
pacTUTENbHOM, KUBOTHOW M TpuOHOM KieTku. IloBEepXHOCTHBIE CTPYKTYpBl KJIETOK— KJIETOYHAs CTEHKA,
INIMKOKaNuKe, ux (yHkuuu. Ilnasmatuueckass memOpana, ee cBoiictBa M (pyHkumu. I{utomnazma u ee
opraHouabl. OnHomemOpanHble opraHounabl  kietku: OIIC, ammapar ['onbaku, JU30COMBI.
[losryaBTOHOMHBIE OpraHOMIbl KIETKUA: MUTOXOHJApPHUM, IacTuiabl. [IpoucxokaeHrne MHUTOXOHAPUN U
wiactua. Bunel miactun. HememOpaHHbIe OpraHou bl KJIETKH: pPUOOCOMBI, KJIETOUHBIA LIEHTp, LIEHTPHUOIIH,
PECHUYKH, KTyTUKH. DYHKIMM OpPraHOMJOB KIIETKH. BxioueHus. SAnpo — peryisaTopHbI LEHTP KIETKH.
Crpoenue szapa: szepHas o0OJOYKa, KapHoIlIa3Ma, XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIoOpT
BELIECTB B KJIETKE

JlabopaTopHoe 3aHsTHE

JIaboparopHoe 3ansitue Ne 2. CtpoeHue KIeTKU (pacTeHus, )KUBOTHBIE, IPUOBI) U KJIETOYHBIE BKIIOYCHUS
(xpaxMai, KapOTUHOUABI, XJIOPOILIACThI, XPOMOILIACTHI)

OK. 01
OK. 02
OK. 04

Pa3gen 3. ZKu3HeneaTeIbHOCTL KJIETKH

Tema 3.1.

‘ Conepxkanue yaeOHOro MaTepuania

OK. 01
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OOMeH BelecTB
U MpeBpalieHue
IHEpPruu
B KJIETKe

OOmeH BemecTB, WIM MeTaboimM3M. AccuMHUIANMS (TUIACTHYSCKHH OOMEH) W JUCCUMUJISALIUS
(oHepreTuyeckrii OOMEH) — JBE CTOPOHBI €IMHOTO Tpolecca Meradoiu3Mma. Poib 3aKOHOB COXpaHEHUs
BelleCTBA W DHEPrdM B TIOHMMAaHWU MeTabonu3ma. Turmbl oOMEHa BeHmIeCTB: aBTOTPOGHBIA |
rerepoTpodubiii. Pors GepmMeHTOB B 00MEHE BEHIECTB M MPEBpAIlEHUH SHEpruu B KieTke. PoTocHHTES.
CeeroBas m TemHOBas (a3el (orocuHTeza. Peakmuu ¢orocunTesa. DPpdekTHBHOCTH (POTOCHHTERA.
3nauenue (oToCcHMHTE3a Ui KU3HM Ha 3emiie. BnusHue ycnoBuil cpeapl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBILIEHUS €r0 MPOJIYKTUBHOCTH Y KYJIbTYPHBIX pacTeHHI. XeMOCHHTE3. XEMOCHHTE3UPYIOIIHE OaKTepHH.
3HaueHue XeMOCHHTe3a JJIs KU3HU Ha 3emiie. DHepreTuueckuii oOMeH B KieTke. Paciiernienue BeniecTs,
BBIICTICHUE W aKKyMYJIHPOBAaHHWE DJHEPTHHM B KJIETKE. OJTambl JHEPreTHYeCKOoro oOMmeHa. [mkoims.
bpoxxenne wu ero Buabl. KucimopomHoe OKHCIIEHWE, WIH KJICTOYHOE JbixaHue. OKUCIHTEIhHOE
dbochopmmmpoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO 0OOMEHa

OK. 02
OK. 04

Tema 3.2.
Bbuocunre’
0eJIKka

Copep:xanue yueOHOro MaTepuana

Peakuuu Matpuunoro cunTe3a. ['enermueckas wunHpopmamus u JIHK. Peanuzanus reHermueckoit
nHpopManuu B KieTKe. [ eHeTHUeCKHii KO U ero CBoWcTBa. TpaHckpunmus — MaTpuuHblidi cuHTe3 PHK.
Tpancusiuss — OuocuHTe3 Oenka. DTambl Tpancasuuu. KoaupoBanwe amuHOkucior. Ponbp pubocom B
OouocuHTe3e Oenka

[IpakTnueckoe 3aHsATHE

OK. 01
OK. 02
OK. 04

HpaKTI/I‘IGCKoe 3aHaTue Ne2. Pemenue 3a71a4 Ha OIIPCACICHUEC IMTOCIICA0BATCIbHOCTH HYKJICOTHAO0B

Tema 3.3.
Bupycsi

Copep:xanue yueOHOTO MaTepuana

Hexnerounsle ¢popmsl sxu3Hu — Bupychl. Victopust otkpbitus BupycoB (/1. . MBanosckuit). OcodbeHHOCTH
CTPOEHHSI U XU3HEHHOro ILMKJIa BUPYCcOB. bakrepmodaru. bone3nu pacteHuid, >KMBOTHBIX M 4YeJIOBEKa,
BbI3bIBacMble BHpycamH. Bupyc wummyHonepunurta uenoseka (BUY) — BozOyaurens CIIM/a.
[Ipodunaktrka pacnpocTpaHeHHUs] BAPYCHBIX 3a00JI€BaHUM

OK. 01
OK. 02
OK. 04

Paspnen 4. Pa3MHoOKeHHe 1 HHAUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.

‘ Copep:xanne yueOHOTO MaTepuana

OK. 02
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JKu3HEeHHDIH Krnerounslii muki, Wiav >KU3HEHHBIA LUK KieTku. WHTepdasza m muto3. Ilporeccel, mporekaromme B OK.04
HUKJ KJIeTKU untepdaze. Pemmukanus — peaknus matpuyHoro cuHTe3a JIHK. Ctpoenme xpomocoM. XpOMOCOMHBIN

Habop — kapuotun. J{MIUIOMAHBIA M TAIUIOMIHBIA XPOMOCOMHBIE HaOOpBl. XpomaTusl. LluTomornueckue

OCHOBBI Pa3MHOKEHUS M WHAMBUIYAJILHOTO pa3BUTHs OpraHu3moB. JlemeHue kieTku — muto3. Craguu

muto3a. IIpomeccsl, mpomcxonsdnme Ha pasHbIX CTAOUAX MHUTO3a. DHOJOTMYECKHMH CMBICT MUTO3a.

IIporpammupyemasi rudesnb KJIETKU — aloITo3.
Tema 4.2. Copepxanue yueOHOro MaTepuana 2 OK. 01
DopmbI @opMbl pa3sMHOKEHHUS OPraHU3MOB: O€cHojoe M TOJ0BOe. Buabl 0ecroioro pa3MHOXKEHUS: JelCHHE OK. 02
Pa3MHOKEeHUs HAJBOE€ U IIOYKOBAHHWE OJHO M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BETETATUBHOE pPAa3MHOKEHUE. OK. 04
OpPraHu3MoB HckyccTBEHHOE KJIOHMpPOBaHME OPraHU3MOB, €ro 3HaueHue Juis cenekuuu. [lonoBoe pa3MHOXeHUE, ero

ornnuus oT Oecmonoro. Meiio3. Craaun wmeiiosza. IIporeccel, MpOUCXOIAIIME HA CTAAUSIX MeHo3a.

IToBenenne xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMbICi U 3Ha4eHHE Melo3a. ['ameTorenes

— Ipouecc 00pa3oBaHMs IOJOBBIX KJIETOK Yy >KMBOTHBIX. [loJIOBBIE »Kelle3bl: CEMEHHMKM U SHYHUKH.

OOpa3oBaHue M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaro3ou]], SHIEKIeTKa) — CIepMaToreHes u

ooreHe3. OcoOOEHHOCTH CTPOSHMSI AULEKIETOK U criepMaTo30u10B. OrmionoTBopenue. [laprenorenes
Tema 4.3. Copepxanne yaeOHOT0 MaTepuaa 1 OK.01
NupuBuayanbHo | UHauBuayanbHOoe  pa3BUTHE  (OHTOTeHe3). OMOpHOHanbHOE  pa3BuTHe  (dMOpHOreHe3).  DTambl OK.02
€ pasBuTHE SMOpPHUOHAILHOTO PAa3BUTUS y TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyJslusi, OpraHOreHEs3. OK.04
OpPraHu3MoB IToctamOpHoHanbHOE pazBuTHe. THUITBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSAMOe, HENpsIMoe (JINYMHOYHOE).

Bnustnue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAaKTOPBI, CHOCOOHBIE BBI3BIBATh BPOXKJIEHHBIE YpoacTBa. PocT u

paszBuTHe pacTeHHil. OHTOreHe3 LBETKOBOI'O PAcCTEHMs: JBOMHOE OIUIOJOTBOPEHHE, CTPOECHUE CEMEHH,

CTaJINN Pa3BUTUSA

[pakTHYeCKOe 3aHSTHE 1

[IpakTueckoe 3anarue Ne3-4. IHpekunoHHbIE 3a001€BaHMs U SMTUAEMHUH B HCTOPUU YEJIOBEUECTBA.

Baknunanus kak npoduiakTika HHGEKINOHHBIX 3a001eBaHU
Pa3nes 5. HaciencTBeHHOCTh M MI3MEHYMBOCTH OPraHU3MOB 10 OK.01
Tema 5.1. Coneprxanne yueOHOTO MaTepuasa 2 OK.02
3akonomepHoct | [IpenMer W 3agaud TEHETHKW. POJjb IMTONOTHH W SMOPHOJIOTHH B CTAaHOBJICHWH T€HETHKH. BKian OK.04

U HACJICA0BaAHUSA

POCCHICKMX W 3apyOEKHBIX YYCHBIX B Pa3BUTHE T€HETUKU. MeToabl TeHETUKH (THOPUI0IOTHYECKUH,
[IUTOTCHETHYECKUH, MOJEKYIIpHO-TeHEeTHYeCKri). OCHOBHBIE TEHETHMYECKHE TOHATHS. [ eHeTmdeckas
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CUMBOJIMKA, MCIOJb3yEMass B CXEMax CKpEUIMBaHUI. 3aKOHOMEPHOCTM HACIEAOBaHUS IPU3HAKOB,
ycraHoBieHHbIe I. MenneneM. MoHOTHOpUAHOE CKpeUIMBaHue. 3aKOH €JMHO00pa3us rMOpPUI0B MEPBOTO
nokosieHus. IlpaBuino nomuHUpoBaHus. 3aKOH paclEIUIEHHUs] IpU3HAKOB. ['MIoTe3a 4YHUCTOTHI TaMeT.
[TonHoe u HenoiHOe NOMUHHMpOBaHHE. JIMrHOpUIHOE CKpelMBaHHE. 3aKOH HE3aBUCHMOI'O HACIIEOBAHUS
IpU3HAKOB. [lUTOreHeTnyeckue OCHOBBI TUIMOPUIHOIO CKpEIlMBaHUs. AHaIU3UPYIOIIEe CKpEIIMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIET0 CKPEIMBAHU JUIsl ONPE/IEICHUs T€HOTUIIAa OCOOU

HpaKTI/IHCCKOC 3aHATUE

IIpaktnueckoe 3anstue Ne 5. Pemenwe 3aga4  Ha  OIpPENEICHUE BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX IIPU3HAKOB IIpH MOHO-, M-, HOJII/IFI/I6pI/II[HOM U aAHAJIM3UPYIOUICM CKpCUIMBAHWH,
COCTAaBJICHHUEC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

Tema 5.2. Copep:xanue yueOHOT0o MaTepuana OK.01
Cueniennoe CueruieHHOe HacnefoBaHMe Npu3HakoB. PaGora T. MopraHa mo CUEIJIEHHOMY HAclI€ZJOBaHUIO T'€HOB. OK.02
HacJIeJOBaHUe Hapymienue cuermieHusi TeHOB B pe3ysibTaTe KPOCCHHIOBepa. XpOMOCOMHAsi TEOpHs HACIIEICTBEHHOCTH. OK.04
NPHU3HAKOB I'enernueckue kapthl. ['eHeTnka nosa. XpOMOCOMHOE OIpEAeIeHHE I10j1a. AYTOCOMBI U IOJIOBBIE

XpoMOCOMBI. ['OoMoramMeTHbIe W reTeporaMeTHble OpraHu3Mbl. HacienoBanue NpU3HAKOB, CIETICHHBIX C

10JIOM

[IpakTrueckoe 3aHsATHE

[IpakTuueckoe 3anarue Ne 6. Pemenue 3a1a4y Ha onpeienieHne BEpOITHOCTH BOSHUKHOBEHHUS

HACJIEJICTBEHHBIX MTPU3HAKOB NP CIIETITICHHOM HACIIEI0BAaHUH, COCTABIIEHUE TeHOTUITMUECKUX CXEM

CKpEUIMBaHUS
Tema 5.3. Copepxanne yueOHOTO MaTepHana OK.01
3akoHoMepHOCT | MI3MeHYMBOCTb. Buasl W3MEHYMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHas. Pomb cpemsl B OK.02
M H3MEHYHMBOCTH | HEHACNIECTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKAIIMOHHON W3MEHYMBOCTH. BapralmoHHbIH OK.04

pAn v BapuanMoHHasa kpuBas. Hopma peaknuu npusHaka. KojlmyecTBEHHbIE U KaYE€CTBEHHbBIEC NMPU3HAKU U
ux HopMa peakiuu. CBolicTBa MOAU(MUKAITMOHHOW M3MEHYMBOCTH. HacliecTBeHHasI, UM TeHOTHUITYECKas
M3MEHYUBOCTh. KOMOWHATHBHAS M3MEHUMBOCTh. Mei03 U MOJIOBOW Mpoiecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAsT W3MEHYMBOCTh. Kiaccudukaius MyTaluuid: TeHHBbIE, XPOMOCOMHEIE,
reHoMHble. YacToTa M NpUYMHBI MyTaruii. MyrareHHble (GakToOpbl. 3aKOH TOMOJIOTHUECKUX PSIOB B
HaclieAcTBeHHOM n3MeHunBoctu H. . BaBuiiosa

[IpakTHueckoe 3aHsATHE
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IIpaxkTueckoe 3ansatue Ne7. Pemenue 3a1a4 Ha ONPENECIICHUE BEPOATHOCTH BOSHUKHOBEHUS
HACJIEACTBEHHBIX IIPU3HAKOB IIPU PA3JIMYHBIX TUIIAX B3aAMMOJEHCTBHS I'€HOB, COCTABICHUE N'E€HOTUIINYECKUX
CXEM CKpEIIVBaHUs

Tema 5.4. Copepxanue yueOHOro MaTepuana OK.01
I'enernka I'enetuka uvemoBeka. Kapumotun uenoBexka. OCHOBHBIE METOJIbI I€HETHMKH 4YEJIOBEKA: I'€HEaJOTMYECKHI, OK.02
Ye10BeKa OJIN3HEIOBBIM, ITUTOTCHETUYECKHH, OMOXMMHYECKHH, MOJICKYJIApHO-TeHeTHUYeckui. COBpEeMEHHOE OK.04
OIIpe/IeJIEHUE T€HOTHUIIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOLIBIO
[T1[P-ananu3a. HacinencTBeHHbIe 3a00JieBaHMS YEIOBEKA: T'CHHBbIC OOJIC3HM, OOJIC3HM C HACJICICTBCHHOM
MPEIPACIOI0KEHHOCTBIO, XpOMOCOMHBIE Oosie3Hn. ComaTtnieckue U reHepaTHuBHbIE MyTanud. CTBOJIOBEIE
kieTkd. [IpuHIHUIBI 340pOBOTO 00pasa JKU3HH, JHATHOCTUKH, MPOQPIIAKTHKU U JICYCHHUS TCHETHYECKUX
Oone3Hell. MeaHMKO-TEHETHYECKOE  KOHCYJIbTUPOBAaHHME. 3HAUYEHHWE  MEAWIMHCKOW TEHETHKH B
MIPEeIOTBPALECHUH U JICYCHUU TeHeTHYEeCKUX 3a00JIeBaHUI YeTTOBEeKa
[IpakTuueckoe 3aHaTue
[Ipaktuueckoe 3anartue Ne 8. CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKa.
Pa3znes 6. DBoaronmnoHHAS OHOJIOTHSA
Tema 6.1. Copep:xanue yueOHOTo MaTepuana OK.01
JBosnronuonHas | [lepsrie sBomonmonnsie konnenuuu (OK.b. Jlamapk, X.JI. Bropdon). DBomonmonnas teopus Y. lapsuna. OK.02
Teopust CuHTeTH4eckas Teopus HBOJIOLMHM U €€ OCHOBHbIE MoynoxeHus. Mukpospomtonus. [lomynsuus kak OK.04
U ee MeCTo JJIEMEHTapHasl €IWHUIA DJBOJIOUMU. ['€HEeTHYeCKHe OCHOBBI HBOJIIOLMH. ODJeMEHTapHble (QaKTOpHI
B Onosi0orumn sBomtonuu. EcTecTBeHHBIN 0TOOp — Hampapistomuid Gaktop sBomonuu. BunoobpasoBanue kak pe3yiabTaT
MHUKPO3BOIIOLUN
Tema 6.2. Copep:xanne yueOHOTO MaTepuana OK.01
MuxkposBoarounsi | Makposposwonus. PopMbl U ocHOBHbIe HampaBieHuss MmakposBomonuu (A.H. Cesepuo). Ilyru OK.02
JTOCTIDKEHHST Omosiormueckoro mporpecca. Coxpanenue OnopaszHooOpasust Ha 3emie. ['unmoress U Teopuu OK.04
BO3HUKHOBEHHMsI KU3HM Ha 3emuie. [losiBieHrE epBBIX KIETOK W X 3BOJIONUS. [IpOKapruOTHl U D YKapHOTHI.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX OPTaHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I[APCTB DYKAPHUOT
Tema 6.3. Copep:xanue yueOHOTO MaTepuana OK.01
Maxpossomouust | MakposBosttoniusi. DopMbl SBOJIOINK: (DUTIETHYECKAs, TUBEPIeHTHAsI, KOHBEPTEHTHAs, TTapaJlIeIbHasl. OK.02
Heo6paTumocTs 3BoIOLIMT OK.04

[IpakTHueckoe 3aHsATHE
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‘ [Tpaktuyeckoe 3anstue Ne 9. CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO

Pasznen 7. Bo3HUKHOBeHHE H Pa3BUTHE )KU3HU HA 3emuite

Tema 7.1. Copepxanue yueOHOro MaTepuana OK.01
3apoxaeHue JloHay4Hble MPEICTABICHUS O 3apOXKJICHUM KU3HU. HaydHble TMIOTE3bl BOSHUKHOBEHHUS )KM3HU Ha 3eMiie: OK.02
U pa3sBUTHE abuoreHe3 M TMAHCIEPMHUS. XHUMHYECKas JBOJIOIUSA. AOHOTEHHBIM CHHTE3 OpPraHMYECKHX BEIICCTB W3 OK.04
KU3HH HEOPraHUYECKNX. OKCIEPUMEHTAIbHOE MOJATBEPKIACHUE XUMHUYECKOW »5Boyonuu. HauanbHble 3Tamnsl

Oouonornyeckoii sBomouuu. [umoresa PHK- wmwmpa. @opmupoBanume MeMOpaHHBIX CTPYKTyp H

BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KieTKH U uX 3BoioNMsl. POpMUPOBAHNE OCHOBHBIX I'PYII KMBBIX

opranusmoB. Pa3Butue xu3HM Ha 3emiie 1o 3pam u nepuonam. Karapxei. Apxeiickas u Ilporepo3zoiickas

opbl. Ilaneosolickas spa u e€ mnepuoAbl: KEMOPUHMCKHUM, OpPAOBUKCKUM, CUIYPUMCKHI, JEBOHCKHH,

KaMEHHOYTOJIbHbIM, NEepMCKUH. Me3030iickas spa U €€ Nepuojbl: TPUACOBBIM, IOPCKUN, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.
Tema 7.2. Copep:xanue yueOHOro MaTepuana OK.01
Cucrema Cucrema OpraHMYECKOr0 MHpa Kak OTpakeHHe »dBOMIONUH. OCHOBHBIE CHUCTEMAaTHUUYECKHUE TPYIIIbI OK.02
OPraHMYecKOro | opraHu3MoB. XapaKTEpUCTUKA KJIuMaTa U TEO0JOrMYecKUX MmporeccoB. OCHOBHBIE ATambl 3BOJIOLUN OK.04
MHpa. pPacTUTENILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd W KHUBOTHHIX. [losiBIeHHWe, pacuBeT u
IIponcxoxaenue | BBIMUpPaHUE TPYII JKUBBIX OPraHM3MOB. OBOJIOLMS 4eJIoBeKa. AHTpOMNoJorusi Kak Hayka. Pa3Butue
yeJi0BeKa — IIPEJICTABICHUM O NPOUCXOKICHUM YelloBeKa. MeToabl u3ydeHus aHtponorenesa. CXoacTBa M pa3iavyus
aHTpPONOreHe3 4eloBeKa M KUBOTHBIX. CHcTeMaTHyecKoe IOJIoKeHHe uvesloBeka. JIBwkymume cuibl ((hakTopsl)

aHTpororeHe3a. HacrneacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOpP. OOILIeCTBEHHBIH 00pa3 *KHU3HH,

U3TOTOBJIEHUE OPYAMM TPyZAa, MBIIIJIEHUE, PEYb
Tema 7.3. Coneprxanue yueOHOT0 MaTepuania OK.01
OcHoBHBIE OcHOBHbIE CTaAMM UM BETBU DBOJIOLUUU YEJIOBEKA: aBCTpajonuTeku, YemnoBek ymenslid, Yenosek OK.02
cTagum npsAMoOXoamui, YemoBek HeaHAEpTanbCKUi, UYenoBeKk pa3yMHBIM coOBpeMeHHoro tumna. Haxonkn OK.04
IBOJIIOLMHU HCKOTIAaeMBIX OCTAHKOB, BPEMSI CYIIECTBOBaHHUS, 00JIACTh pacpoCcTpaHeH s, 00bEM TOJIOBHOTO Mo3ra, oopas
YyeJIoBeKa KU3HH, opyaus. Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpOINEOUaHas (eBpa3uiicKasi), Herpo-

aBCTpaJionIHas (IKBaTOpHUAIIbHAS), MOHTOJIOUIHAS (a3MAaTCKO-aMepUKaHCKas). UepThl MPUCTIOCOOIEHHOCTH
MPEJICTaBUTENICH YETIOBEYSCKUX pac K YCJIOBHUSM CyIecTBOBaHMs. EAMHCTBO uenoBeueckux pac. Kpurtuka
pacusma

[IpakTHueckoe 3aHsATHE
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[Tpaktuyeckoe 3anstue NelO. IlpucmocoGneHHOCTh YeNOBEKa K pa3HbIM YCIOBHSM Cpenbl. BnusHue
reorpaduyuecKoi cpeabl Ha MOPQOIOTHIO U GU3HOJIOTHIO YeIOBEKa.

Pa3nes 8. OpranusmMsbl u OKpysKamas cpeaa 4
Tema 8.1. Copepxanue yueOHOro MaTepuana 2 OK.01
IKoJ10rus DKOJIOTHSI KaK Hayka. 3aayd | pa3feibl dKOJIOTMA. MeTOoJbl 3KOJOTHMYECKHUX HCCIEIOBAHMIM. OK.02
KaK HayKa. DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOTo uenoBeka. Cpenbl OOUTaHHMS OPraHU3MOB: BOJIHAs, OK.04
Cpenbl ;KM3HH. | HA3eMHO-BO3/yIlIHAs, IOYBEHHAs, BHYTPHOpPTraHU3MEHHas. JKosorndyeckue ¢akropsl. Kiaccuduxamms OK.07
JKOJIOTHYECKHE | SKOJIOTUYECKUX (PAaKTOPOB: aOMOTHYECKHE, OMOTHMYECKHE M AaHTPOIOTeHHbIE. J[eficTBHE HSKOIOTHYECKUX
paxTopsl (akTOpOB Ha OpraHMW3MbL. AOMOTHYECKHE (PAKTOpPBI: CBET, TEMIIeparypa, BIAKHOCTb. DOTONEPHUOTU3M.

[TpucnocoOneHnss OpraHu3MOB K JEHCTBUIO a0HMOTHYECKHUX (akTopoB. buonornyeckne puTMBIL.

buotnueckue dakropsl. Bunbl 6MO0THYECKUX B3aMMOACHCTBHI: KOHKYPEHLIUS, XUITHHUECTBO. [lapazutusm,

MyTyalu3M, KOMMeEHcalIu3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO), aMEHCAIW3M, HEUTpaiu3M. 3Ha4YeHHE

OMOTHUYECKUX B3aMMOCHCTBHI JIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOJAHBIX COOOIIECTBAX
Tema 8.2. Coneprxkanue yueOHOro MaTepuana 1 OK.01
JKOJIOTHYeCKHe | DKOJOTHYECKHE XapaKTEPUCTHKH momynsauud. OCHOBHBIE IIOKa3aTeNd IOMYJSALNWW: YHCICHHOCTD, OK.02
XapaKTePUCTUK | IJIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpauus. JMHAMUKa YMCIEHHOCTH HOMYJALMH U €€ OK.04
U NOMYJISIUH PeTyIISIHSs OK.07

[IpakTrueckoe 3aHsTHE 1

IIpakTnueckoe 3anatue Ne 11. IToacuér mioTHOCTH NOMYJIALMNA Pa3HbIX BUIOB PACTEHUH.
Pa3nes 9. CoolmecTBa M 3KOJOTHYeCKHE CHCTEMbI 10

OK.01

Tema 9.1. Coneprxanne yueOHOT0 MaTepuana 1 OK.02
CoobecTBa Coo01iecTBO Oprann3mMoB — OuorneHo3. CTpyKTypsl OHOIICHO3a: BUIOBAsI, IIPOCTPAHCTBEHHAS, TPO(DHUECKas OK.04
OpPraHu3MoB, (mmmmesast). Bugbi-nomunanTel. CBs3n B OMOLIEHO3€. DKOJIOTHYECKHE CHCTEMBI (9KocucTeMBl). TToHsTHE 06 OK.07
IKOCUCTEMBI sKocucTeMe U OumoreoreHo3e. PYHKIMOHATIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, IK 1.2

penyueHTsl. KpyroBopoT BeliecTB M NMOTOK 3HEPrUU B 3KocucTeme. Tpodudeckue (MUIIEBbIE) YPOBHU

skocuctembl. [lumeBbie 1enu u cetd. OCHOBHBIE IMOKa3aTeNM 3KOCHUCTEMBL: OuoMacca, MPOAYKIHS.

DKOoJIOTHYeCKHe MUPaMUIBL: MPOIYKIIUH, YUCICHHOCTH, OMoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYHMBOCTD,

camoperynauus, pazsutue. Cykieccus
Tema 9.2. Coneprxanne yueOHOTO MaTeprana 1 OK.01
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IIpupoanbie [IpupoHbie s5KOCUCTEMBI. DKOCUCTEMBI PEK M 03€P. IKOCUCTEMA XBOMHOIO WIIM IIMPOKOJIUCTBEHHOTO JIECa. OK.02
IKOCUCTEMBI AHTpPONIOT€HHBIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBL. YPOO3KOCHCTEMBI. bHonornyeckoe M Xo03siiicTBEHHOE OK.04
3HAUEHUE arpodKOCUCTeM U ypOoskocucteMm. bropa3zHooOpasme kak (akToOp yCTONYMBOCTH 3KOCHUCTEM. OK.07
Coxpanenune OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie K 1.2
Tema 9.3. Coneprxanue yueOHOTro MaTepuasa OK.01
buocdepa - VYuenue B. 1. Bepnanckoro o 6uochepe. I'panunpl, coctaB u crpykrypa omochepsl. XKuBoe BemecTBo u OK.02
ryiodanbHast ero ¢ynkiuu. OcobGeHHOCTH OHOC(Ephl Kak TIIO0AIBHOM 3KOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE H OK.04
IKOCHCTEMA oOpatHast cBsi3b B 6uocdepe. KpyroBopoTsl BemecTB 1 OMOreOXMMHUYECKHE LUKIIBI JIEMEHTOB (yrieposa, OK.07
3emun azora). 30HAILHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH IK 1.2
Tema 9.4. [IpodeccHoHANBLHO OPUEHTUPOBAHHOE COAEPIKAHUE OK.01
Buusinne YenoseuecTBO B Orochepe 3eMin. AHTPONIOreHHbIE U3MEHEHHs B Ouocdepe. [7100aIbHbIE SKOJIOIHYECKUE OK.02
AHTPOMOTEHHBIX | 11h06empl. COCyLIECTBOBAaHME NPUPOALI M denoBedecTBa. CoxpaHeHume OMOpa3HOOOpas3sus Kak OCHOBA OK.04
}axTopos Ha ycroiunBoctd Ouocdepsl. OCHOBa PalMOHAIBHOIO YIPABJICHUS MNPUPOAHBIMU pPECYpcaMH M HX OK.07
Guocdepy UCIIOJIb30Banue. JJOCTHKEH s OUOJIOTHH M OXPaHa IPUPOIBI [K 1.2
[IpakTuueckoe 3aHaTue
[IpakTuueckoe 3anarue Nel2. OTxo/bl IPOU3BOJICTBA.
Tema 9.5. [TpodeccnonanbHO OPUEHTUPOBAHHOE COACPIKAHNE OK.01
Bausinue 3n0poBbe U ero cocrapistonue. MakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIIMSAIOIIME HA OPraHHU3M OK.02
COLMAJILHO- yenoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JEHCTBMI Ha 370pOBbE 4YeEJIOBEKAa (IJIEKTPOMArHUTHBIE OIS, OK.04
IKOJIOTHYECKHX | ObITOBas XMMUS, M30BITOUHbIE IIYMbI, pajuanus U T.N.). AJanTtanys opraHu3Ma uenoBeka K (axkTopam OK.07
(akTOpOB HA okpyxatomeid cpenbl. IlpuHiunsl (opMupoBanus 310poBbecOeperatoniero mnoseaeHus. dusznyeckas K 1.2
310pOBbe aKTUBHOCTh U 3/10pOBbe. bBOXMMHYecKHe aclieKThl pallMOHAILHOTO ITUTaHUS
yeJ0BeKa JIaGopaTopHbIe 3aHATHUS
JlaGoparopubie 3ansaTust Ne3. Bnusinue abnotrdeckux ¢pakTopoB Ha YEIOBEKa.
Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTUH
Tema 10.1. Copep:xanne yueOHOTO MaTepuana OK.01
Cenexkuus Cenekuusa Kak Hayka M Ipolecc. 3apoxkJIeHHe celeKIMM U JoMecTukanus. Yuenue H. V. Baunoma o OK.02
KaK HayKa H [EHTpaxX MHOTO00pa3us M MPOUCXOKIACHUS KYJIbTYPHBIX pacTeHHU. L{eHTphI MPOMCXOXKACHUS TOMAITHUX OK.04
npouecce #UBOTHBIX. CopT, mopoja, mraMM. CoBpeMeHHbIE METOAbl celeKUuu. MaccoBbli UM MHAMBUAYaJIbHBII OK.07
OTOOpBI B CEJIEKIIMH PAaCTeHUM M >KMBOTHBIX. OIleHKa SKCTepbepa. BIM3KOpPOJACTBEHHOE CKpElIMBaHHE — [IK 1.2
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uHOpumuHr. UYwmcras nuHusa. CKpellMBaHWE YHUCTBIX JUHWHA. [erepo3uc, wnm THOpUAHAS cHia.
Heponcteennoe ckpemnuBanue — ayrOpuaunr. Otganénnas rubpunmsanus u e€ ycnexu. MckyccTBeHHBIM
MyTareHe3 u MoJIy4eHHe MOJUIUION10B. JlOCTHKEHUS CeIEeKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB

Tema 10.2. Copepxanue yueOHOro MaTepuana 1 OK.01
OcHoBBI buortexHonorus kak orpaciib MpOU3BOACTBA. | eHHas nHxkeHepus. DTanbl co3naHus pekomOunantHoi JJHK OK.02
OMOTEeXHOJIOTMHM | M TPAaHCTEHHBIX OpraHu3MoB. Kierounas wmxkeHepus. Kierounsle KyabTypbl. MUKpPOKIOHAIBHOE OK.04
pa3MHOXXeHHE pacTeHuil. KiloHMpoBaHME BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OpPraHU3MOB. OK.07
Dkonorndyeckue u srudeckue npoodneMsl. 'MO — renernyeckn MOAU(DUIIUPOBAHHBIE OPTaHU3MBI I[IK 1.2
Tema 10.3. [IpodeccnoHabHO OPUEHTHPOBAHHOE COJICPIKAHUE 2 OK.01
buorexnosorun | OCHOBHBIE HANpPABICHUS COBPEMEHHOW OMOTEXHOJIOTMH B MPO(ECCHOHATbHOU AESITeTbHOCTH YeJIOBeKa. OK.02
B 'KM3HM U Metoaer O6uotexHonorud. OOBEKTH OMOTEXHOJIOTMH. OTHKA OHMOTEXHOJOTMYECKMX U Te€HETHYECKUX OK.04
npodeccun sKcriepuMeHToB. [IpaBuiia nmoucka u ananu3a OGMOIKOIOTHUECKON HH(OPMALIUK U3 PA3IUYHBIX UCTOYHHKOB OK.07
(Hay4Has 1 yueOHO-Hay4yHas TUTEpaTypa, CpelICTBA MaccoBOM MHpopMaluu, cetb IHTEepHET U Apyrue) K 1.2
[IpakTHUEeCKOE 3aHATHE 2
[Ipaktuueckoe 3ansatue Ne 13-14. Kelicel Ha aHaiu3 MH(OpPMALMM O HAYYHBIX JOCTHKEHHUSIX B 00JacTu
TCHETUYECKUX TEXHOJIOTHH, KJIETOYHOW WH)KEHEpUH, NHUINEBbIX OWOTEXHONOTWH. 3ammra Keica:
IIPEICTAaBICHUE PE3YJIBTATOB PELICHUSI KEMCOB
Pa3neu 11. Pemienne keiicoB B 00,1acTH OMOTEXHOJIOT U 6
Tema 11.1. [IpodeccronanbHO OPHEHTUPOBAHHOE COJEPKAHUE 1 OK.01
buorexnosorun | PasBuTue NpOMBIIUIEHHON OMOTEXHOJIOTMH M €€ NPUMEHEHHWE B JKU3HM 4YEJIOBEKa, MOMCK U aHalIu3 OK.02
B nH(pOpMaLMK U3 Pa3IMYHbIX MCTOYHUKOB (HAay4Has U ydyeOHO-HaydHas JUTepaTypa, CpeAcTBa MacCOBOM OK.04
NPOMBINLIEHHOC | nH(popmanuu, cetb IHTepHET U Apyrue) OK.07
TH IIpakTrueckue 3aHATHS 5 K 1.2
[Ipaktnueckne 3ansatus Ne 15 Keilicet Ha anHanmu3 wuWHGOpPMAIMM O Pa3BUTUU TMPOMBIIIICHHON
OMOTEXHOJIOTHIA.
No 16 3ammra Keica: mpeaCTaBICHHUE PE3yIbTaTOB PEIICHUS KEHCOB (BBICTYIIJIEHHE C TIPE3EHTAITEeH )
IIpomexxyTouHast arrectanusi B gopMe 1 pepeHIUPOBAHHOIO 3a4eTa
Bcero: 72
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3. Yc/10BuUS peaiu3alii MPorpaMmMbl y4eOHOH TUCHUTLINHBI

3.1. TpeGoBanusi K  MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrneyeHuIo

Peanmszanust mporpaMMbl  AUCHUIUIMHBI TpeOyeT HaIMYuS Y4eOHOTO
kaOWHEeTa, OCHAIIIEHHOTO B COOTBETCTBUU ¢ TipmiiokeHuem 7 OITOII.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

Jist  peanuzanmm  mporpaMMbl  OMOIMOTEUHBIH (HOHA 0O0pa30BaTEIBLHOMN
OpraHW3allid JOHKEH UMETh TEeYaTHBIC W/UITU DJICKTPOHHBIE 00pa30BaTEIbHBIC U
WH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  WCIOJL30BAaHHS B
o0pa3oBaTeIbHOM MPOIECCe, HE CTapIIe MSATH JIET C MOMEHTA U3JaHus.

3.2.1. OcHOBHbBIE 3JIEKTPOHHbIE U3IAHMA :

1. buonorusa. 10-11 knmacc (yrayOnaeHHBINM ypOBEHb): YYEOHHK ISl CPEIHETO
obmero obpaszoBanusi / B. H. Speirun [u 1p.]; mox obmeit penakiueir B. H.
Apsiruna. — 2-e uzn. — MockBa: MznatensctBo FOpaiit, 2022. — 357 ¢. —
(Hapomnoe npocgemienue). — ISBN 978-5-534-15630-0. — TekcT: 27eKTpOHHBIN

// OO6pazoBaTenbHas iatgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/509241

2. buonorusa: y4eOHMK M TPAKTHUKYM A CPEIHEro MpopecCUuOHAIBHOIO
obpazosanwust / B. H. fApeirun [u ap.]; nox penakuueit B. H. fApbiruna. — 2-e uzg.
— MockBa: UznmarensctBo [Opaiir, 2022. — 378 c¢. — (Ilpodeccronanproe
obopazoBanne). — ISBN 978-5-534-09603-3. — Tekcr: dneKTpoHHBIA //
OO6pazoBatenbHas matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/489661
3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH
1. O6yxoB, JI. K. buosorus: ki1eTku v TKaHHU: ydeOHOE MOCOOHME ISl CPETHETO

npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkopa. — 3-¢
u3a., nepepad. m gon. — MockBa: M3znmarensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-07499-4. — Tekcr:
MeKTpoHHbIN //  OOpa3zoBatenbHas Tiatdpopma FOpaut [caiit]. — URL:

https://urait.ru/bcode/494034
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4. KOHTpOJIb M OLIeHKA Pe3yJIbTATOB OCBOEHHS Y4eOHOI U CHUILTUHBI

KOHTpOJIl) H OICHKA PACKPBIBAIOTCA YCPC3 NUCHUIIIIMHAPHBIC PC3YJIbTATHI,
YCBOCHHBIC 3HAHUA U HpI/IO6peTeHHBIe CTYACHTaMU YMCHM:, HAIIPABJICHHBIC Ha

dbopmupoBaHre 00MUX 1 MPOGECCHOHATHHBIX KOMIIETECHITHH.

Koa u HaumeHoBanue GopMupyeMbIX
KOMIIETEHIIH i

Pa3zpgen/Tema

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yabTaToB
o0yueHust

OK 01. Beibuparb crnocoObl pernieHus
3a1a4 npodeccuoHaIBHON
NESITEIbHOCTH  NMPUMEHUTEILHO K
pa3IMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54, 6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3,

9.4IT-o/c , 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OK 02. Hcnonb3oBaTh COBPEMEHHbIE
CpeJICTBA MIOMCKA, aHAJIN3a

U MHTEpIpeTauuu nHpopMaIu,

1 WHGOPMAIMOHHBIE TEXHOJIOTHU JISI
BBITMIOJTHEHUS 33724 MPodeccuoHanbHOM
NESATETbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

OK 04. DddexTuBHO
B3aMMOJICHCTBOBaTh W paboTath B
KOJJIEKTUBE U KOMaH e

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, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c
Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-54, 6.1-6.3, 7.1-7.3,
8.1, 8.2,9.1-9.3,

9.41I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.31T-o0/c, 11.111-0/c

OK 07. CopelicTBOBaTh COXpPaHEHUIO

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

OKpY’KaroIieu cpensl, | 4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1-
pecypcocOepekeHuIo, npumensTs | 7.3, 8.1, 8.2, 9.1-9.3,

3HAHUS 9.4I1-o/c, 9.5IT-o/c, 10.1,
00 wu3MeHenun kimmarta, npunimnsl | 10.2, 10.311-o/c, 11.111-0/c
OepexIINBOTrO MIPOU3BO/ICTBA,

3¢ (PEeKTUBHO AEHCTBOBATH

B UPE3BBIYAIHBIX CUTYAIIHIX

INK 1.2. TlpoBomute TtexHuueckoe | Temsl 9.4,9.5,10.3, 11.1.
o0OcyXKuBaHUE U PEMOHT

KEIIE3HOOPOIKHOTO ITOJIBH>KHOTO

cocTaBa B COOTBETCTBUU c

TpeOOBaHUAMU TEXHOJIOTHUECKUX

MPOILIECCOB.

OO6cyxaeHue mo
BOIIPOCAM JICKIIUU
Pa3zpaboTtka rioccapus
3armoaHeHne
CpPaBHUTEIBHBIX
Ta0IHI
TectupoBanue
YcTHBII onpoc
JIMKTaHT Ha
HUCIIOIB30BaHUE
apryMeHTOB,
OMOJIOTHYCCKOM
TEPMUHOJIOTUU U
CHMBOJIMKH
NunuBunyansHas
CaMOCTOSITEJIbHAS
pabota
[IpencraBnenue
pe3yabTaTOB
MPAKTUYECKHUX paboT
KonTponbHbie paboThl
3amuTa TBOPUYECKUX
pabot

3amuTa
WMHJIUBUIyaJIbHBIX
MIPOEKTOB
Brimonnenue 3aganui
ITPOMEKYTOUYHON
aTTecTalu
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