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1.0BIIASI XAPAKTEPUCTUKA IIPUMEPHOM PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCIHUILINHBI «BHoJ1orus»

1.1. MecTo IMCHMIIMHBI B CTPYKTYPe OCHOBHOM NMPOodecCnoHaAIbLHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI

OOmeo0Opa3zoBarenbHas AUCHUILIMHA «bHomorusy sBisercss 00sS3aTEIBHOM
4acThio 0011e00pa3oBaTeIbHOTO 1MKIa oOpazoBarenbHOM mporpammbel CIIO B
coorBerctBu ¢ @OI'OC 1o coenuanbHOCTAM — TEXHHUYECKOTO  MPOQWIIs,
peann3yeMbIM B KOJUICIKE.

1.2. Hean v muiaHUpPyeMble pe3yJabTaThl 0CBOCHMS JUCHUIINHBI:
1.2.1. Ileab 00me00pazoBaTeILHOM IMCIATIIMHBI

Hean: dopmupoBanue y oOy4arolIUXCsi CHUCTEMbl 3HAHMM O Pa3IMYHBIX
YPOBHSIX JKU3HU CO 3HAHUEM COBPEMEHHBIX MPEJICTABICHUI O KUBOU MPHUPOJE,
HAaBBIKOB TI0 TIPOBEICHUIO OWOJIOTMYECKUX HCCICAOBAHUM C COOMIOJIEHHEM
ATUYECKUX HOPM, APTYMEHTUPOBAHHON JMYHOCTHOM MO3UIMU IO OEpeKHOMY
OTHOUIEHHUIO K OKPYKAIOIIEH Cpee.

3axauu:

e nonayuyeHue GYHIAMEHTAIBHBIX 3HAHUW O OHMOJIOTMYECKUX CHUCTEeMax
(Knerka, Opranusm, llonynsuusa, Bua, ODxocucrema); HUCTOPUM  Pa3BUTHS
COBPEMEHHBIX MPEJCTABICHUN O KUBOW MPHUPOJE, BBIIAIOIIUXCS OTKPHITUIX B
OMOJIOTMYECKOM HayKe; pOJu OHOJIOrMYEeCKOM Hayku B  (HOPMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHOHAYYHOUN KapTHHBI MUPA; METOJIaX HAYYHOTO TTO3HAHMS;

* OBJIQJICHHE YMEHUSIMHU JIOTUYECKH MBICIHTh, 00OCHOBBIBATH MECTO M POJIb
OMOJIOTUYECKUX 3HAHUM B TMPAKTUUECKOW JCATEIBHOCTU JIIOACH, pa3BUTHHU
COBPEMEHHBIX TE€XHOJIOTUIA; OMPEEIATh KUBbIE 00BEKTHI B MPUPOJIC; MPOBOJAUTH
HaOJIOICHUS 32 SKOCUCTEMAaMH C IIEJIbI0 MX OMMCAHUS U BBISIBIICHUS €CTECTBEHHBIX
U aHTPONOTEHHBIX HW3MEHEHWH; HAXOJAWTh W aHAJIM3UPOBATh HH(OPMAIUIO O
JKMBBIX 00BEKTAaX;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yYaromMXcsi B MPOIIECCE HM3YUYCHHUS OWOJIOTHYECKHUX SIBJICHU;
BBIJIAIOIIMXCST  JIOCTIXKCHUN  OMOJIOTHH, BOIIEAIIMX B  OOIIEUETIOBEUECKYIO
KYJBTYPY; CJI0XKHBIX U MPOTUBOPEUMBBIX MYTEH Pa3BUTHUS COBPEMEHHBIX HAYUYHBIX
B3IJISIIOB, WJCH, TCOpUM, KOHIEMIHM, TUMOTe3 (0 CYIIHOCTH U MPOUCXOKICHUU
YKU3HH, YEJIOBEKa) B XOJ€ pabOThl C Pa3IMUYHBIMU UCTOUHUKAMU UH(OpMAIINH;

e BOCITUTaHUE YOKIEHHOCTH B HEOOXOUMOCTH TIO3HAHUS KUBOW MPUPO/IBI,
HEO0OXOMMOCTH PAIMOHATIFHOTO MPUPOIOTIONIB30BaHUS, OEPEKHOTO OTHOIIICHUS K
OPUPOAHBIM pecypcaM H OKpYXKalomend cpeae, COOCTBEHHOMY 3/I0POBBIO;
YBaXEHUSI K MHCHHIO OMIMOHEHTA NP 00CYKIEHUN OMOJIOTUYECKHUX MPOOIIeM;

e WCIIOJIb30BAaHNE TMPUOOPETEHHBIX OWOJIOTHYECKUX 3HAHWM W yMEHUN B
MOBCEIHEBHON JKU3HM [IJI1 OIIEHKU TIOCJIE/ICTBUH CBOEW JeATeNbHOCTH (U
NEeATEIbHOCTH JIPYTUX JIIOZEH) MO OTHOIIECHUIO K OKPYKAIOIIeH cpelie, 310pOBbIO



JIPYTUX JIOAEeH U COOCTBEHHOMY 3J0POBbIO; OOOCHOBAaHUE M COOJIOJEHUE MEp
npouiiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEpPBOM MOMOIIM TIPU TpaBMax,
COOJTI0O/IEHUE TIPABUII TOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHUSI  001e00pa3oBaTeJIbHOM
aucHUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue TUCHUIUTMHA uMeeT npu popmupoBanuu u pazsutuu OK u I1K.



1.4. Ilnanupyemble pe3yJbTAThl 0CBOCHHUS M CHUTIHHBI
PesynpTaTom ocBoeHus paboued mporpaMmsl siBsiercs popmupoBanne oomux (OK) koMneTeHnuni, TMIHOCTHBIX pe3ynbratoB (JIP):

KOI[ 1 HAUMCHOBAaHHC

HJ'IaHI/IpyeMBIe PE3YyIbTAaThl OCBOCHUA JUCHUIIIMHBL

(hopMUpyeMBbIX O6mme JlucuMMHapHbe
KOMIIETCHIINI
OK 0l1. BeiOupare | B yacTu Tpynosoro socnuranus: - copMHupOBaTH 3HAHUS O MECT€ M POJIM OHOJIOTHH B CHCTEME
CIIOCOOBI pelieHus | - TOTOBHOCTh K TPYyAy, OCO3HAHME LEHHOCTH MAacTepCTBa, | €CTECTBEHHBIX HAyK, B (hopMupoBaHUU COBPEMEHHOU
3anau Tpynor00ue; €CTeCTBCHHOHAYYHOH KapTHHBI MHpPa, B O3HAHUH 3aKOHOB MPUPOJIBI
npodeccHoHaTbHOI - TOTOBHOCTb K aKTHBHOH JCATENBHOCTH TEXHONOTWYECKOH M | M PCMICHMH  JKH3HCHHO — BAKHBIX  COLMAILHO-ITHYECKHX,
EATENBHOCTH COIMAIGHON HATPABICHHOCTH, CIHOCOOHOCTh WHHIMHPOBATH, | SKOHOMHYECKUX, IKOJIOTHUECKHX MPOOJIEM UYeIOBEYECTBA, a TAKKE B
HpI/IMeHI/ITeHBHO K IJIaHUPOBATh u CaMOCTOATCIBbHO BBIINIOJIHATH TaKyIO | pCHICHHUU BOIIPOCOB paroHaJIbHOI'O IIPUPOAOIIOJIL30BAHUS, B
JeATeITbHOCTD; (GOpMHUpPOBaHMM IEHHOCTHOTO OTHOIIEHHS K TIIPHPOJE, OOILIECTBY,
PasTHHHBIM - HWHTEpPEeC K pasNu4HBIM cdepam  TPodeCCHOHATBHON | YeIOBEKY; O BKIIAJIe POCCHHCKUX U 3apyOeHBIX YUCHBIX - OMOJIOTOB B
KOHTCKCTaM JEATEIbHOCTH, pasBuTHE OMONOTWH; (HYHKIMOHATBHOW TPaMOTHOCTH 4YeJOBEKa ISt

OBnajieHUe YHUBEPCAIbHBIMU YUCOHBIMU II03HABATCIHHBIMHU
EUCTBUSIMU:

a) 0a3o0BbIe JJOTHYECKHE JAeliCTBHS:

- CaMOCTOSITENBHO  (OpPMYNHpOBaTH U
po0JieMy, pacCMaTpHUBAaTh €€ BCECTOPOHHE;
- YCTaHaBIMBAaTh CYIIECTBEHHBIA NMPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KTacCU(UKAIIUU 1 0000IICHMS;

ONpeAeATh eI JISATSILHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU UX AOCTIIKEHUS;

AKTYyaJIM3UpoOBaTh

BBISABJIIATH 3aKOHOMEPHOCTH nu IIPOTHUBOPCHUUA B
paccMaTprUBACMBIX ABJICHUAX,

- BHOCHUTH KOPPCKTUBBI B JACATCIIBHOCTD, OLICHMBATH
COOTBECTCTBHUC PE3YJIbTAaTOB OCIIAM, OLICHHUBATh PUCKHU

MOCJEICTBUHN IEATCILHOCTH;

- pa3BHBATh KPEaTUBHOE MBIIUICHUE MPU PEIICHUH KU3HECHHBIX
npodaem

0) 0azoBbIe HcCIeI0BATEIbCKHE JeHCTBUA:

- BJIAJACTh HABBIKAMUA y‘leGHO-HCCHe}IOBaTeJ’[BCKOﬁ u HpOCKTHOfI
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus npooiem;

- BBIABJIIATH IIPUYINHHO-CJICACTBECHHBIC CBsA3U u
AKTYyaJIM3UpOBaTh 3aJaydy, BbIABUI'ATb THUIIOTE3Y €€ PCUICHHA,
HaXOJUTh apryMEHTHI JUI JIOKA3aTeIbCTBA CBOMX YTBEPKIACHUM,

peHICHUA JKU3HCHHBIX HpO6JICM,

- yMeThb BIAAeTh CHCTEMOW OHMOJOTHMYECKUX 3HAHHMA,
BKITIIOYAET:

OCHOBOTMOJIAararonye OWOJOrHYeCKHe TEPMHUHBI M TOHSTHS (3KU3HB,
KJIETKa, TKaHb, OpraH, OPraHU3M, BUJ, MOMYJISILUS, SKOCHCTEMA,

KoTOpast

OmorieHo3, Owocdepa; Merabonm3m, TroOMeocTa3, KIETOYHBIN
WMMYHUTET, OuocuHTe3 OejKka, OHWONOJUMEPhI, JTUCKPETHOCTD,
caMoperyJisius, CaMOBOCIIPOU3BEJICHHE, HACJIEICTBEHHOCTb,

W3MEHYHBOCTH, SHEPTr03aBUCHMOCTh, POCT U Pa3BUTHE);

- Owonornyeckue Teopuu: kKieroyHas Tteopusi T. IllBanHa, M
Ineitnena, P. BupxoBa; KJIOHaJIbHO-CEJIIEKTUBHOrO MMMyHuTeTa I
Opnux, .M. MeuHukoBa, XpOMOCOMHasi TEOpUsl HACIEACTBEHHOCTU
T. Moprana, 3axoH 3apopliieBoro cxoacTtsa K. bapa, apomtonnonnas
teopust Y. [lapBuHA, CHUHTETHYECKas TEOpPUS SBOIIOLUHU, TEOpPHUS
anTpororere3a Y. Jlapsuna; Teopusi 6uoreonenosza B.H. Cykauésa;
yuenus H.M. BaswimoBa - o Lenrpax MHorooOpasus u
MIPOMCXOXKIEHUS KyIbTypHBIX pacteHuii, A.H. CeBeprosa - o myTax u
HanpaieHUsIX dBojroiuy, B.W. BepHaackoro - o ouocdepe;

3aKOHBI (€AMHOOOpa3usi HIOTOMKOB IIEPBOTO MOKOJICHHS, PaCLICTIICHUS
MPU3HAKOB, HE3aBHUCHMOIO HaClenOBaHWS Npu3HakoB I'. Mewnpens,
CIEIUIEHHOTO HACJIEIOBAHMAA MPHU3HAKOB W HAPYIICHUS CIETUICHUS]
redoB T. Moprana; roMOJOTHYECKHX psIOB B HacCJIEICTBEHHOHN




3aJ1aBaTh MapaMeTphl U KPUTEPUH PEILICHUS;
- aHWIN3MPOBAaTh IONYYEHHBIE B XOAE peIICHUs 3aJadu
pe3yibTaThl, KPUTHYECKH OLCHUBaThb HX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTb IE€pPEeHOCUTh 3HaHHMA B  TIO3HABaTEIbHYI0 H
MIPAKTUYECKYI0 001aCTH KHU3HEACSITEIbHOCTH;

- YMETb MHTErpUpOBaTh 3HAHUS M3 pa3HBIX MPEIMETHBIX
o0Jacreii;

- BBIIBUTATh HOBBIC MJEH, [IPEJIaraTh OPUTHHAIBHBIE ITOIXOMIbI
U peLIeHus;

- crmocoOHOCTh WX HCIIONBb30BaHUS B IIO3HABATENBHOW U
COLIMAJIBHON IPAKTUKE

n3mMeHunBoctn H.M. BaBunoBa, reHerudeckoro pasHoBecus [Ix.
Xapmu w B. BaitaOepra; 3apoasimeBoro cxoxactBa K. boapa,
OmoreHeTnyeckoro 3akoHa . ['ekkems, ®. Mromiepa); TPUHITAIIBI
(4nucTOTHI TaMeT, KoMIuieMeHTapHoe™); mpaBuna (Munumyma lO.
JIubuxa, 3KOJOTUYECKON MUpPaMUIBl YUCEN, OMOMACCHI M DHEPIHH);
runoresbl (koamepBaTHoi A.M. Onapuna, mepsudHoro OymbpoHa JIX.
Xonpneitna, mukpochep C. Dokca, pudosuma T. Uek);

- chopMupOBaTH yMEHUS pacKphIBaTh cojiepKaHue
OCHOBOTIOJATAIONINX OMOJOTHYECKUX TEOPHH M THIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTAllMOHHOM, 5SBOJIOLMOHHOM, MNPOUCXOXKICHUS
JKM3HA M YeJIOBEKa, BIIAJCHHE CHCTEMOM 3HaHUH 00 OCHOBHEIX
METOJIaX HAyYHOTO TIO3HAHHUS,

WCTIONB3YEMBIX B OMOJIOTHYECKHUX HCCIIEOBAHUAX KUBBIX OOBEKTOB U
dKOcHUCTeM (OmHcaHHe, W3MEpeHue, IMpoBeAcHHEe HaOIroIeHuN);
Croco0aMy BBISBJICHUS W OIICGHKH AHTPOIOTCHHBIX HM3MCHCHUH B
MIPHUPO/IE;

- chopMupoBaTh  YMEHHS  PAcKpbIBaTh  OCHOBOIIOJIATAIOIIHE
Ouonornveckue 3akoHbl u 3akoHoMepHoctH (. Mengens, T.
Moprana, H.U. Basunosa, 3. I'exkens, ®. Mrwomrepa, K. bapa),
TPaHUIBI X MPUMEHUMOCTH K )KHBBIM CHCTEMAM;

- YMETh BBIICNIATH CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHUSI BUPYCOB, KIETOK MPOKAPHOT U SYKApHOT; OJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, IKOCUCTEM U
ouocepbl; CTPOCHUS OpraHOB M CHUCTEM OPraHOB pPacTCHUM,
YKUBOTHBIX, YEJIOBEKa,; MIPOIIECCOB KU3HEIEeATSITLHOCTH,
MPOTEKAIONINX B OpraHW3Max pAcTeHHWH, JKUBOTHBIX M YeEJIOBEKa;
OMOJIOTMYECKUX  MPOIECCOB:0OOMEHa  BemecTB  (MeTaboIH3M),
nHGOPMAIIMK U MPEBPAICHUS SHEPTUH, OPOKEHUS, aBTOTPOGHOTO U
reTepoTpoHOr0 THIIOB THTaHUS, (OTOCHHTE3a W XEMOCHHTE3a,
MHUTO3a, Meii03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTAIMOPUOHATHHOTO
pa3BUTHS, Pa3MHOKEHUS, WHANBUAYATLHOTO pPAa3BUTHS OpraHHU3Ma

(oHTOTEHE3a), B3aWMOJCHCTBUS TEHOB, TETEpPO3UCA; JCHCTBUUI
HUCKYCCTBEHHOTO O0TOOpa, CTa0MIM3HUPYIOMIETO, JBIKYIIETO U
pa3phIBaONIEr0  €CTECTBEHHOTO O0T0Opa;  auIoNaTpuiyeckoro u

CUMIIATPHUICCKOT'O BI/I}IOO6pa3OBaHI/I$I; BJIMAHWA  JIBMXXYIIUX  CHUII
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SBOJIONMHM Ha TeHO(OHJ  MOMYyJSIHUH;  MPHUCIOCOOICHHOCTH
OpraHu3MOB K cpeae OOuTaHus, 4EpeNOBaHWs HAIPaBICHUH
9BOJIIOLIMHU; KPYTOBOPOTA BEIIECTB U IIOTOKA SHEPIHH B 3KOCHCTEMAX;

- TPUOOPECTH OMBIT MPUMEHEHHUs] OCHOBHBIX METOJOB HAay4HOTO
MO3HAHUS, HCIONb3yeMBIX B OWOJOTMH: HAONIOACHUS U OMHCAHUS
KUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUIl; OPraHU3alliUd U NPOBEICHUS
OHMOJIOTMYECKOTO JKCIIEPUMEHTa, BBIIBW)KCHUSI THIIOTE3, BBIIBIISATH
3aBUCUMOCTH  MEXKAY HCCICAYCMbBIMU  BCJIMYUMHAMU, 06’BHCH$1TI)
NOJy4YeHHBbIE  pe3ynbTaTbl W (OpMyIMpOBaTh  BBIBOABI  C
WCIIOJIb30BAHUEM HAYYHBIX OHITUM, TEOPUI U 3aKOHOB;

- c(hopMHpPOBaTh YMEHHUS BBIICIATH CYIIECTBEHHBIC IPU3HAKH
BUPYCOB, KJIETOK HPOKAPHOT M 3YKapuOT; OJHOKIJIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHW3MOB, BUIOB, OMOT€OLIEHO30B M 3KOCHCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEIIECTB U NMPEBPAIICHHS SHEPTHH B
KIIeTKe, (OTOCHHTE3a, TUIACTHYECCKOTO M JHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, Meio3a, OIUIONOTBOPEHMS, Ppa3BUTHIA U
Pa3MHOEHUS, HHANBHUIyaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a),
00pBLOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO otOopa,
BUA0O0OpPA30BaHUs, IPHUCHOCOOIEHHOCTH OpraHu3MOB K  Cpele
oOuTaHusl, BIMSIHMAS KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX
M3MEHEHHUI B SKOCHCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB
U TIpeBpalleHe YHeprun B onocdepe;

chopMHpOBaTH YMEHHMS TPUMEHSTH IIOJyYCHHbIE 3HAHUS IS
00BsICHEHHsSI OMOJIOTHYECKUX MPOIECCOB M SIBICHUM, JUIS TPUHSTHUS
IIPAaKTUYECKUX PEIICHUWH B IIOBCEJHEBHONW JKU3HM C  LEJBIO
oOecrieyeHus  O€30IACHOCTH  CBOETO  3JI0POBbS U 3I0POBbS
OKpY’KaloIIUX JIIOAeH, COONII0eHNsI 310pOBOT0 00pasa XHU3HH, HOPM
rpaMOTHOTO TOBEJEHUS B OKpYXKarolled MNpPUPOAHON  Cpeje;
MMOHMMaHue HEO0X0JUMOCTH HCIIOJIb30BaHU JOCTHKEHUN
COBPEMEHHOWH OuOJOrMM M OHOTEXHONOTWH Uil PalHOHAIBLHOTO
MIPUPOJIOTIONH30BAHNS; YMEHNE MCIIONB30BATh COOTBETCTBYIOIINE
APryYMCHTHI, 61/10n0r1/1qec1<y}0 TEPMUHOJIOTUIO W CHUMBOJIMKY JIA
JTOKa3aTeNbCTBA POJICTBA OPraHU3MOB pPAa3HBIX CHUCTEMAaTHYECKHX
TPYNIT, B3aMMOCBA3M OpPTaHW3MOB W CpEIbl OOWTAHUS; EIWHCTBA
YeJIOBEUYECKUX pac; HEOOXOAMMOCTH 310poBOoro o0pa3a >KW3HH,
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COXpaHEeHHs pa3HOOOpa3ws BHUAOB U OJKOCHCTEM, Kak YCIOBHUS
COCYIIIECTBOBAHHS IPUPOIBI U YEIIOBEUECTBA;

- chopMHPOBATH YMEHHUS PEIIaTh OMOIOTHYECKHE 3aa4H, COCTABIIATh
TCHOTUIIMYECKHE CXEMBbl CKpEIIMBaHWA s  pasHbIX  THIOB
HaCJIeIOBaHUsl TPHU3HAKOB Yy OPraHW3MOB, COCTaBISTH CXEMBI
HepeHoca BEHIECTB M HYHEPrHM B HKOCHCTeMax (LemH MHTaHWA,
MUILIEBBIE CETH), BBIABIATH MPUYMHHO-CICACTBCHHBIE CBSI3U MEKAY
HCCICAYEMbBIMU 6I/IOHOFI/I‘ICCKI/IMI/I O6B€KT3MI/I, mnmpoueccaMu u
SIBJICHUSIMU; JI€JIaTh BHIBOJIBI M IPOTHO3BI HA OCHOBAHUH TTOJTyYEHHBIX
PE3yIIBTaTOB;

chopMUpOBaTh yMEHHS KPUTHYECKUA OIICHMBAaTh HWH(MOPMAIUIO
OMOJIOTMYECKOTO  CONCP)KAHMs, BKIIOYAIONIYIO  IICEBJIOHAYYHBIC
3HaHWS W3  pa3NMYHBIX  MCTOYHUKOB  (CpeacTBa  MacCOBOI
WHPOPMaLIUK, HAYYIHO-TIONYJISIPHBIE MaTepUallbl); HHTEPIPETHPOBATH
9TUYCCKUE AaCIICKTbl COBPEMCHHLIX I/ICCJ'ICI[OBaHI/II\/'I B 6I/IOHOI‘I/II/I,
MeUIIHE, OMOTEXHOJIOTHY; paccMaTpuBaTh rino0anbHbIC
OKOJIOTHYECKHE TPOOJIEMBI  COBPEMEHHOCTH, (OpPMHUpPOBATH  TI0
OTHOIIICHUIK®D K HHM CO6CTB€HHYIO MOo3nr0, YMEHUC OICHUBATH
ITUYECKHE acCIeKThl COBPEMEHHBIX HCCIEJOBaHMN B 00JlacTh
OMOTEXHOJIOTUH ¥ TeHETUYECKHX TeXHOJIIOTHH  (KJIOHHPOBAaHUE,
HCKYCCTBEHHOE OIUIOZI0TBOPEHUE, HANPABICHHOE M3MEHEHHE TeHOMa
U CO3JIaHHe TPAHCTEHHBIX OPTraHU3MOB);

c(OpMHUpOBaTH YMEHHs CO31aBaTh COOCTBEHHBIE ITUCEMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE OHMOJIOTHYECKOW WH(pOpMaluu W3
HECKOJIbKUX HCTOYHHMKOB, TIpPaMOTHO HCIIOJIB30BaATh MOHSATHUHHBIN
anmapat OHOJIOTHY;

YMETh BBIIBUTATh TUIOTE3bI, NPOBEPSATh HMX HKCIEPUMEHTAIbHBIMU
cpeacTBamu, (OpMyIHpys Lelb HCCIEAOBAHUS, AHAIM3UPOBATH
TIOJTyYE€HHBIE Pe3yJIbTaThl U JeNIaTh BHIBOABI,

NPUHUMATh y4yacTHE B HAYYHO-UCCIEAOBATEIbCKOM paboTe 1o
OHMOJIOTHH, IKOJIOTHH W MEIHUIIMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX
Hay4YHBIX O6HIGCTB u Hy6_HI/I'~IHO MpEaACTaBJIATh IMOJTY4YCHHBIC
pe3ysIbTaThl HA YYeHHYECKUX KOH(pEPEHIUIX PasHOr0 YPOBHS,

OK 02.
Hcnons3oBaTh

B 00macT eHHOCTH HAYYHOTO TIO3HAHMS:
- c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS,

COOTBETCTBYIOUICTO

- C(bOpMHpOBaTB YMCEHHUSA KPUTHUYCCKHU OILCHUBATDH I/IH(i)OpMaI_II/IIO
OMOJIOrUYECKOI0 coacpKaHusd, BKJIFOYaKOIYIO TIICEBAOHAYYHBIC
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COBpPEMEHHBIC
CpeAcTBa MOUCKa,
aHaIM3a u
MHTEpIpeTauu
nHpopManuu u
MH(POPMALOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 33,144
npoheCCUOHATLHON
JeSATeIbHOCTH

COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIICCTBCHHOM
MPAKTHKH, OCHOBaHHOT'O Ha Jianore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHHUE SI3BIKOBOM W YHTATEIBCKOW KYJIbTYPhI
KaK CpeCTBa B3aWMOJICHCTBUS MEXIY JIOJbMH KM TIO3HAHUS
MUpa;

- OCO3HAaHWE IEHHOCTH HAYYHOW JeSTEIBbHOCTH, T'OTOBHOCTH
OCYIIECTBIISITh MPOSKTHYIO U HCCIIEIOBATEILCKYIO JICSTEIBHOCTh
WHIWBUAYaAILHO U B TPYIINE;

OBJ'IaI[CHI/Ie YHUBEpPCAJIbHBIMU y‘I€6HI)IMI/I IIO3HaBaTCIbHbBIMN
IEUCTBUSIMU:

B) pabota ¢ nH(popmManuei:

- BJIaJICTh HaBbIKAMH IIOJTYUYCHUA I/IH(I)OpMa]_[I/II/I U3 UCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOATCIIbHO OCYHICCTBIIATH IIOMCK, aHaJlu3,
CHCTEMATH3aIUI0 U WHTEPIPETAUI0 WHPOPMAIUM Pa3THIHBIX
BUJIOB 1 (DOPM TIpeJICTaBICHUS;

- co37aBaTh TEKCThl B pa3NHuYHBIX (opmMarax ¢ ydeTom
Ha3HAuCHWs WHPOPMAIUK W IEJCBOH ayIUTOPHH, BHIOHMpAs
ONTUMAJILHYIO POPMY MPECTABICHUS U BU3yaIH3all1y;

- OLCHHMBATb NOCTOBEPHOCTH, JICTUTUMHOCTDH I/IH(I)OpMaHI/II/I, €e
COOTBETCTBHE TPABOBBIM U MOPATBEHO-3THYECKAM HOPMaM;

- HCIIOJIb30BaTh cpezacTBa UHPOPMAITHOHHBIX u
KOMMYHUKAIITUOHHBIX TEXHOJIOTHI B PEIICHUN KOI'HUTUBHBIX,
KOMMYHUKATUBHBIX U OpPTaHU3Al[MOHHBIX 3a71a4 C CO6JHOI[eHI/IeM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH OE30MACHOCTH, THUTHCHBI,
pecypcocOepekeHrs, NPaBOBBIX M OSTHYECKHX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MaCHOCTH;

- BJIJIETh HABBIKAMH PACIIO3HABAHMS W 3alUThl HH()OpMAIUH,
nH(OPMAITMOHHOH 0€30MMaCHOCTH JIMYHOCTH

3HaHWUS W3  PaA3jIMYHBIX  KMCTOYHUKOB  (CpEICTBA  MAacCOBOM
WHPOPMAITUK, HAYYIHO-TIONYJSIPHBIE MAaTEpHAITbl); HHTEPIPETHPOBATH
STHUYECKHUE AaCMeKThl COBPEMEHHBIX MCCICIOBaHMM B OHOJIOTHH,
MeIUIINHE, OMOTEXHOJIOTHH;

WHTEPIPETUPOBATh ITHYSCKUE ACTICKThl COBPEMEHHBIX UCCIICIOBaHUHN
B OMOJIOTHH, MEAUIHHE, ONOTEXHOJIOTHH; PACCMAaTPUBATh II100AThHBIC
9KOJIOTUYECKUE MPOOJIEMbI  COBPEMEHHOCTH, (HOPMHUPOBATH IO
OTHOILICHHUKD K HHUM CO6CTB€HHyIO Mo3uun0, yYMEHUC OICHUBATH
STHYECKHE AaCMEeKThl COBPEMEHHBIX HCCICIOBaHUM B  0o0macTu
OMOTEXHONIOTMU W TCHETHYECKUX TEXHONOTHH  (KJIOHHpOBaHHE,
HCKYCCTBCHHOE OIUIOJIOTBOPCHHE, HANPABJICHHOEC M3MEHEHHE I'eHOMa
W CO3/IaHUE TPAHCTCHHBIX OPTaHU3MOB);

- copMHpOBaTh yYMEHHS CO3[aBaTh COOCTBCHHBIC MHCHMCHHBIC U
YCTHBIE COOOIICHHS Ha OCHOBE OHMOJIOTMYECKOW HH(POpMalUU W3
HCECKOJIbKUX HCTOYHHMKOB, TI'pPaMOTHO HCIIOJIB30BaATh NOHATUNUHBIN
amnmapar OHOIOTHH

OK 04. DddexruBHO

B3alMOJICHCTBOBAThL
u paboTtath B
KOJIJICKTHBE "

TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTHU n
CaMOOIIPCACIICHUIO,

-OBJIaICHUC HaBBIKaMU y‘le6H0-HCCHC,Z[0BaTeHLCKOI>’I, HpOGKTHOﬁ
n COI.IPIaJ'IBHOﬁ ACATCIIBHOCTH,

OBHa}IeHHe YHUBEpPCAJIbHBIMHA KOMMYHMKAaTUBHBIMH

- chopMupoBaTh YMEHHUS CO3/1aBaTh COOCTBEHHBIC MHUChbMEHHBIC M
YCTHBIE COOOIIEHHS Ha OCHOBE OHMOJIOTMYECKOW WHGPOpMAlUU W3
HECKOJIBKMX HCTOYHUKOB, TI'PaMOTHO HCIHOJIb30BaTh MOHATHHHBIN
anmnapar OHOJIOTHH;

= YMEThb BbIABUI'aTh

THUITIOTEC3HI, IIPOBEPATH nux
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KOMaHJie AeCTBUAMM: 9KCIEPUMEHTAIbHBIMU CpeICcTBaMH, hopmyupys 115313

0) coBMecTHAs JeATeJbHOCTh: WCCIIEIOBAHNS, aHAIM3UPOBATHh TOJIYYCHHBIE PE3YyIbTaThl M JeNaTh

- TIOHUMaThb W WCIOJH30BATh NPEUMYIIECTBA KOMAaHAHOH W | BBEIBOJIBL,

VHAWBUIYAILHOW PaOOTHI; NpUHUMATh y4yacTHE B HAYYHO-UCCIEAOBATEIbCKOM paboTe 1o

- MpPUHUMATH enu COBMECTHO JEeSITENbHOCTH, | OMOIOTHH, SKOJIOTUM U MEIWIMHE, MPOBOJMMOI Ha 0a3e IIKOJIBHBIX

OpPraHM30BbIBATh W KOOPAWHUPOBATh JEHCTBHA TIO €€ | HAydHBIX OOIIEeCTB © MYOJWYHO TPEACTaBIATh IOJydYeHHBIS

JOCTIKEHHIO: COCTABIIATH IJIaH ACUCTBHIA, pACTIPEENSATh POJIH C | PE3yJbTaThl HA YIEHHUECKIX KOH(EPEHIHIX Pa3HOro YPOBHS

y4E€TOM  MHEHHH  YYacCTHHKOB  OOCYXJaTh  pe3yJbTaThl

COBMECTHOW PaOOTHI;KOOPIUHUPOBATh W BBIMIONHATH PabOTy B

YCIIOBUSIX PEANBHOT0, BHPTYAIBHOTO W KOMOWHHUPOBAHHOTO

B3aMMO/ICUCTBUS;

- OCYIIECTBIIATh IO3UTHBHOE CTPATETHYECKOE I[IOBEIEHHE B

Pa3IUYHBIX CUTYaIUsX, TIPOSIBIATH TBOPUECTBO M BOOOPaKEHHE,

6I>ITI) HMHHUIIMaTUBHBIM

Ogaanenue YHUBepPCATbHBIMH peryjisiTHBHBIMHA

JAeMCTBUSIMM: T IPUHATHE ce0sl U APYrUX JIOJeH:

- IPUHMMATh MOTHBBI M apryMEHTBl JPYIHMX IJIIOAECH Ipu

aHaJIu3e Pe3yIbTaTOB AEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO APYTUX JIOAEH Ha OMINOKY;

pa3BUBaTh CHOCOOHOCTH TOHWMAaTh MHUpP C TO3WIUU JIPYroro

YeJloBeKa
OK 07. B 001acTH 3K0J10IrMYE€CKOr0 BOCIUTAHUS - BJIQJETh CHUCTEMOW 3HAaHWUH 00 OCHOBHBIX METOJaX HAyYHOTO
ConeficTBOBaTh - c(hOpMHPOBAHHOCTH AKOJIIOTUYECKON KYyJIbTYphl, TIOHUMaHHE | IMO3HAHUS, UCTIOIh3yEeMbIX B OHMOJOTHYECKHX HCCIEOBAHUAX JKHUBBIX
COXPAHEHHIO BIMSHNUS COLMATBHO-OKOHOMUYECKHX MPOLIECCOB Ha COCTOSHME 00BEKTOB M DKOCHCTEM (omucanue, uW3MepeHHE, MPOBEICHHE
OKpYKartoIeil cpefpl, | PHPOAHOH 1 COLMATLHOM CPEbl, OCO3HaHME r00aIbsHOrO Ha6JIIOIleHE/II/I); CHoco0aMy BBISBIICHHS W OIIEHKHA aHTPOIOTEHHBIX
pecypcochepeskenHio, XapakTepa SKOJIOTHYECKUX PooIIeM; WM3MEHEHU B IPUPOJIE;

HpI/IMeHHTB 3HAHUA
00 U3MEHEHUU
KJImMara, HpI/IHHI/IHBI

- IIJaHWPOBAHHWE U OCYIIECTBJICHUE AEUCTBUI B OKpY’KaroLIleH
Cpele Ha OCHOBE 3HAHUS LEJedl YCTOMYMBOIO pPa3BUTHS
YeJI0BEUYECTBa;

- YMETb BBISBJIATh OTIMYUTEIbHBIE IPU3HAKYU KUBBIX CUCTEM, B TOM
yuCIIe rprboB, pacTeHui, YKUBOTHBIX u YEJIOBEKa;
NPUCIOCOOIEHHOCTh BHJIOB K cpene oOuTaHWs, aOMOTHYECKUX U

aKTUBHOE  HENpHUsATHE  ACWCTBHM,  NPHUHOCALUIMX  Bpel | OMOTHYECKNX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH OpraHn3MOB B
GepesxiBoro OKpYJKaroIei cpene; co00IIecTBaX, AHTPOIIOTEHHBIX H3MEHEHHH B DKOCHCTEMAax CBOEH
pou3BOACTBA, - yMEHHE MPOTHO3UPOBATH HEOJIATONPHSATHBIE KOJIOTUYECKUE | MECTHOCTH;
3¢ HeKTHBHO MOCIIEACTBHA MIPETPUHUMAEMBIX IEHCTBHM, TPEJOTBpAILATh UX; | - YMETh BBIACHATH CYLICCTBEHHBIE MPHU3HAKKM OHOJOIMYECKHX
JIEWCTBOBAThH B - paclMpeHHe  OIbITa  JEATENBHOCTH  SKOJOTMYECKOH | mporeccoB: oOMeHa BemlecTB (MeTabonu3M), WHPOpPMALUH U
YpEe3BBIYANHBIX HaIpaBJIeHHOCTH; MpeBpalleHnst YSHEPTUH, OPOKEHHUS, aBTOTPOPHOTO U reTepoTpOPHOTo
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CUTyalluAX

- OBJIAJICHUC HaBBIKAMU y4eOHO-HCCIIeI0BATEILCKOMH,
MPOEKTHOW M COLMAIIBHOM JIeSITEIbHOCTH

TUTIOB TIMTaHWs, (POTOCHHTE3a M XCEMOCHHTE3a, MHTO3a, MEi03a,
raMeToreHe3a, dSMOpPHOTeHe3a, IOCTAIMOPHOHAIHHOTO  Pa3BUTHI,
Pa3sMHOXKEHUSI, MHIMBHIYyaTBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a),
B3aMMOJICHCTBUS TEHOB, TeTepO3uca; JEHCTBHH HCKYCCTBCHHOTO
0oTOOpa,  CTaOMIM3UPYIOLIETO, ABIDKYLIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO0 O0TOOpa; ANIONAaTPHYECKOTO M CHMIIATPUIECKOTO
BUJI000pa30BaHUs; BIUSHUS JIBUXKYIIMX CHJI 3BOJIOIUM HA TEHOPOH]
MOmyJIsAruu, HpI/ICHOCOGHCHHOCTI/I Opranu3MoOB K Cpcac O6I/ITaHI/I}I,
YepeOBaHMs HATPABJICHUH OSBOIIOIUK, KPYyroBOpOTa BENISCTB U
MOTOKA SHEPTUU B SKOCHCTEMAX

[1K
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JIN4YHOCTHBIE pe3yJbTaThbl

JInyHOCTHBIE pe3yJIbTAThI
peau3anuu NporpaMMbl BOCIIUTAHUS

Koa su4HOCTHBIX
pe3yJabTaToB
peajau3amuun
NPorpamMmbl
BOCIIUTAHUSA

Oco3Haronii ceds rpakJaHMHOM U 3alIIUTHUKOM BEJIMKON CTPaHbI

JP 1

IIposiBnsromui aKTUBHYIO TPAXAAHCKYIO ITO3ULIHIO, TEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh NPUHIMUIAM YE€CTHOCTH, MOPSINOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKA AaKTMBHBIM M YYaCTBYIOIIMM B CTYJEHYECKOM U
TEPPUTOPUATIBHOM CaMOYIIPaBICHHH, B TOM 4YMCIE Ha YCIOBHAX
JIO0OPOBOJIBYECTBA, MPOAYKTUBHO B3aWMOJICHCTBYIONIMIA U y4aCTBYIOIIUI
B IEATEIbHOCTU OOIIECTBEHHBIX OpraHU3aIMi

JIP 2

CoOmotarouii ~ HOPMBI  MPABOMOPSIKA,  CICAYIOIIMA  UjcalaM
rpaKJIaHCKOT0 OOIIecTBa, oOeCreYeHUsl 0€30MacCHOCTH, MpaB U CBOOO
rpakaad  Poccun. JIoAnbHBIM K yCTAaHOBKaM M IIPOSIBICHUSAM
npencTaBuTeNied  CyOKyNnbTyp, OTIMYAIOMIMA WX OT TIpynm ¢
JNECTPYKTUBHBIM W JCBHAHTHBIM IOBEJCHUEM. JIeMOHCTPUPYIOUIHit
HENpUSTHE U MPEIyNpEekKNAOMUNA COIUAIBHO OMNAacHOE IOBEACHHE
OKPYKAFOIIHX

JIP 3

[TposiBnsromMii M JEMOHCTPUPYIOIIMI yBak€HUE K JIIOIAM TPYyAa,
OCO3HAIOIIMKA IIEHHOCTh COOCTBEHHOro Tpyna. Crpemsuuiics K
(GOopMHpOBAaHHIO B CETEBOW cpesie JUYHOCTHO U MPO(hecCHOHAIBHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIEa»

JIP 4

JleMOHCTpUpYyIOIIMI ~ TIPHUBEPKEHHOCTb K POJHOM  KYJIbTYpE,
UCTOPUYECKON MaMATH Ha OCHOBe J10OBU K Poaune, ponHoMy Hapoay,
MaJou poauHe, MIPUHSATHIO TPaJULIMOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccun

JIP 5

HpOSIBJ'[fIIOHII/II\/JI YBAXKXCHHUC K JIIOAAM CTApUICTO IMOKOJCHUA U TOTOBHOCTDH
K Y4aCTHUIO B COHH&HLHOP’I MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3HatouMii  NPUOPUTETHYIO  LIEHHOCTb  JINYHOCTU  YEJIOBEKa;
YB@KAIOMIMKA COOCTBEHHYIO M UYXYK YHHMKAJIbHOCTH B Pa3IUYHBIX
CUTYallUsX, BO BceX opmax U BUAaX AESITEIbHOCTH.

JP 7

IIposBisromuiA ¥ JEMOHCTPUPYIOLIUN YBa)XKCHUE K IPEACTaBUTEISAM
Pa3IUYHBIX 3THOKYJIBTYPHBIX, COUAIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. ConpuYacTHBIM K COXPaHEHUIO, IPEYMHOKEHHUIO U TPAHCISALUU
KYJIbTYPHBIX TPAIULUK U EHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHUCKOTO
rocyjapcrsa

JIP 8

CoOmromaronii ¥ mponaraHAMpYIOUIMM  OpaBuUia  3J0pOBOTO U
Oe3omacHoro oOpas3a JKM3HHM, CIOpTa; Mpexynpexaamui oo
IPEOI0JIEBAIOIINN 3aBUCUMOCTH OT aJIKOroJisl, Tabaka, MCUXOAKTUBHBIX
BEIECTB, a3apTHbBIX Urp © T.A. COXpaHSIONMH ICHUXOJIOTHYECKYIO
YCTOMYUBOCTh B CUTYaTUBHO CIIOKHBIX WJIM CTPEMHUTENIEHO MEHSIOLIIXCS
CUTyallusIX

JIP 9

3aboTAmumiics O 3alUTe OKpY’XKarolled cpellbl, COOCTBEHHOW M UYKOM
0€30MacHOCTH, B TOM yHuciie UPOBOI

JIP 10

[TposiBnsitonnii  yBaKeHHE K ICTETUYECKUM IIEHHOCTSIM, OOJIaIaroluit
OCHOBaMH 3CTETUYECKOU KYJIbTYpPBI

JIP 11

[IpuHUMarOmMii ceMeHbIE IIEHHOCTH, TOTOBBIM K CO3JaHHUI0 CEMbU U
BOCIIUTAHUIO JETEH; AEMOHCTPUPYIOIIMNM HENPUITHE HACUIMS B CEMbE,

JIP 12




yxoga OT pOHHTeHBCKOfI OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUM CO
CBOMMHU JC€TbMHU U UX (1)I/IHaHCOBOF0 COZACPIKaHUA

JInyHOCTHBIE Pe3yJIbTAThI
peau3anuu NporpaMmMbl BOCIUTAHMS,

onpeacJIcHHbIC OTPACJI€BbIMHU TpGﬁOBaHHHMH K J1€¢JIOBBIM KadYeCTBaM JIMYHOCTH

JleMOHCTpHPYIONIUii TOTOBHOCTH M CHOCOOHOCTH BECTH IUAJIOT C
JPYTHMMH JTHOJbMH, JOCTUraTh B HEM B3aMMOIIOHMMAHHUS, HAXOJUTh
o0IIMe e U COTPYAHUYATD IS MX JOCTHXKEHHS B IPOPECCHOHATHLHON
JESITEIIBHOCTH

JIP 13

[TposiBnsitonuii CO3HATETLHOE OTHOIICHUE K HEITPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCICITHOW MPO(eCCHOHAIBHON U
0OIIIECTBEHHON IEATEITLHOCTH

JIP 14

[TposiBsrONINil rpaXK/1aHCKOE OTHOLIECHHE K MPOpeCcCHOHATBHON
JEATEIIBHOCTH KaK K BO3MOKHOCTH JINYHOI'O y4acCTHs B PELICHUH
0O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHAIBHBIX IPOOIIEM

JIP 15

[IpuHUMarOIIMi OCHOBBI 3KOJIOTMYECKOUN KYJIbTYpPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO YKOJIOTHYECKOTO MBIILICHHUS, TPUMEHSFOIIHIA
OTIBIT KOJIOTUYECKH OPHUEHTUPOBAHHOM peIeKCHBHO-OLIEHOUHO U
MPaKTUYECKON JEATETbHOCTH B JKU3HEHHBIX CUTYAIUsIX U
poecCHOHANBHOM e TeNbHOCTH

JIP 16

[IposiBnsromui HEHHOCTHOE OTHOLIEHHUE K KYJIBTYPE U UCKYCCTBY, K
KYJIbType PEUH U KyJIbTYpPE IIOBEJECHHUs, K KPaCOTE€ U TapMOHUHU

JIP 17

2. CTPYKTYPA M COJAEPXKAHUE YYEBHOM JUCIHUILINHBI

Buy yue6HOI paboTbl

O0BeM 4acoB

O06beM yueOHON JUCIUIIIUHBI 144
B TOM YHUCIIE:
OcHOBHOe co/Iep:KaHue 94
B T. U.:
TEOPETHUECKOe 00yUeHHe 54
MPAKTUYECKHUE 3aHSITUS 34
1ab0paTOPHBIE 3aHATHS 6
IIpodeccuoHaTILHO-OPHEHTHPOBAHHOE cO/iep:KaHue (Colep:KaHne 18
TEOPETHUECKOe 00yUeHHe 6
MIPAKTUYECKHUE 3aHATUS 10
J1a0opaToOpHbIE 3aHATHS 2
KoHTpoJsbHbIe padoThI 8
[IpomMe:kyTOoUHAs aTTecTAalMsl B BU/IE IK3aMeHAa 24
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2.2. TemaTu4ecKHuil IJIAH U COAEPIKAHNE TUCITUTLTHHBI

Haumen dopmupyembIe
O6bem
OBaHME Pa3/ICIIOB Copepxanre yaeOHOT0 MaTepuana, 1abopaTopHbIe U MPAKTUYECKUE PadOTHl 00YUIArOIIHXCS 4ACOB KOMIICTCHIMH
U TeEM
1 2 3 4
Paznea 1. KileTka - CTPYKTYPHO-()YHKIIMOHAJIbHAS eIUHHUIA JKUBOT'0 34
Tema 1.1. OCHOBHOe co/Iep:KaHue 2
Bunonorus kak TeopeTnueckoe o0yueHue: 2
HayKa buonorus kak Hayka. CBsi3b OMOJIOTUU C IPYTHUMH HayKaMu: OMoXxumusi, Onogusuka, OMoHuKa, reHoreorpadus
u 1p. Ponb u Mmecto Ouosioruu B OpMUPOBAHUN COBPEMEHHOM Hay4yHOH KapTHHBI MUpa. 3HAUEHUE OK 02
O6uonornyeckux 3HaHuil. Mctopust Guonoruu. 3HaueHue LUTOJIOTHM U1 Pa3BUTUSL OMOJIOTUM U TIO3HAHUS
npUpOBl. METObI IIUTOIOTHH: MUKPOCKOMIHSL, XpoMaTorpadus, 3JIeKTpopope3, METOA MEYECHBIX aTOMOB,
T depeHmanbHOe HEHTPU(YTUpOBaHNE, KYIbTypa KIETOK
Tema 1.2. OcCHOBHOe cojiep:KaHue 2
Oo6masn TeopeTnueckoe o0yueHme: 2
XapakTepucTUK | PazHooOpasue 6nocucreM. Opranu3zanusi OMOJ0rMYECKUX CUCTEM. Y POBHU OpraHu3aliu OMocucTeM:
a )KU3HU MOJIEKYJIIPHO-TEHETUYECKU I, OPraHONUIHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOITYJSIIUOHHO-BUA0BOM, OK 02
HKOCHUCTEMHBIH (OnoreoneHoTn4eckuit), 6nocepuslii. Hayku, nzydaromire 6uonornyeckre 00beKThl Ha
Pa3HBIX YPOBHIX OpraHu3anuu )Ku3HU. O0mas xapakTepucTHKa )KU3HU, CBOMCTBA KHUBBIX cUCTeM. [Ipomecchl,
IPOMCXOSIINE B ONOCHCTEMAX
Tema 1.3. OcHOBHOe co/Jiep:KaHue 6 0KO01
bunonornyeckn | Teoperuueckoe o0yueHnme: 2 OK 02
BaKHBIC XuMHUecKuit coctaB KieTku. Heopranuueckue BeniecTa KJIeTKH, UX OMOiIorudyeckas posb. OK 04
XHMHYCCKHE Opranuyeckue BeliecTBa kKiaeTku. buonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIMN OeaKoBOH
COCAHHEHUA MoJeKysbl. DepMeHTHI, IPUHIMIT UX ASUCTBUS. YTIeBobl. bruonornueckue GyHKIMM yriieBOI0B.
Jlunuaer. O0mwmii man crpoenust. I'mapodunbHo-TUIpodoOHBIE cBOMicTBA. Knaccudukanus munuaos.
buonornueckue pynkunu munuaoB. ATD. Ctpoerne mosnekyiasl AT®. buonornyeckue pynkunu ATD
TpaKkTHYeCKHE 3aHATHS: 2
Posb 6enKoB, yriieBo10B U )KUPOB B OpraHU3Me YeJoBeKa. BUTaMUHBI 1 OMOIOTHYECKU aKTHUBHBIE T00OABKHU, UX 2
3HA4YCHUE B )KU3HU OpraHu3Ma 4yelioBeka. [ MImo- M aBUTaMHHO3bI UX MociencTBus. [IpencTaBneHne yCTHRIX
COOOLIEHUH C Mpe3eHTalNe, TOArOTOBICHHBIX 110 MEPEYHI0 HICTOYHUKOB, PEKOMEHI0BAaHHBIX
Iperno/iaBaTeaeM
JlaGopaTopHbie 3aHATHS: 2
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JlaGopaTtopHnas pabota "Onpenenenue ButamuHa C B MpoAyKTax MUTAHUS"
[ToaroroBKa BapuaHTOB OTBITA, HAOIIOACHHUE 32 KAYECTBEHHBIMU PEAKIIMSIMH, 3aII0THEHUE pabodeil TabIuIbL,

MHTEpIIpETalMs HaOII0IaeMBbIX SIBJICHHH, (HOpMynrpoBaHe BHIBOJOB 2

JlaboparopHas padota «I'uapodunsHO-THAPOYOOHBIC CBOMCTBA JIHUITHIOB

[TonroroBka BapHaHTOB OMbITA, HAOIIOACHUE U3MEHEHUSI PACTBOPUMOCTH JIUITHIOB, 3all0JIHEHUE paboueil

TaOJIUIIBI, HHTEpIpETaIHs HAOJI0AAEMBIX SIBICHUH, (HOPMYIHPOBAHNE BHIBOJIOB
Tema 1.4. OCHOBHOe co/Iep:KaHue 6 0KO1
CTpyKTYypHO- Teopernueckoe o0yueHue: 4 OK 02
¢ynxkuuonaabn | Kierounas teopus (T. llIBanu, M. [lneiinen, P. Bupxo). OCHOBHbIC MTOJIOXKEHUS COBPEMEHHOMN KJICTOUHOM 0K 04
asi opraHu3anusi | reopuu. TUIBI KJIETOK: DyKapuOTUYECKas U MpoKaproTudeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
KJIETOK JyKapuoT (PacTUTEIbHOM, )KUBOTHOM, rpulHOiT). CTpoeHue npoKkapruoTHIecKon KieTKku. OCOOeHHOCTH

CTPOEHUS TeTepOoTPO(HOM U aBTOTPOPHOMN MPOKAPHOTHIECKUX KIETOK. CTpOCHHE TIIa3MaTHUECKON 2

MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTUYECKyI0 MeMOpaHy: MACCUBHBIN U aKTUBHBIN. DHJIOIUTO3:

MUHOIMTO3, aroruTo3. DKk301uTo3. O00I0YKa WK KJIeTouHast cTeHKa. CTpyKTypa v QYHKIIMH KIICTOYHOM

CTEHKHU pacTeHuM, rpuOoB

Hurommnasma. [{lutozons. Lurockener. OqnomMeMOpaHHbIe OpraHOUABI KJIETKH: HI0IIIIa3MaTUYECKasl CETh

(OIIC), anmapar ['onbaKu, TU30COMBI, TIEPOKCUCOMBI, BAKYOIH PACTUTENbHBIX KIETOK. CTpoeHHe U PyHKIIHH

0JIHOMEMOpaHHBIX OpraHon10B KieTku. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTAHOU/IbI KJIETKU: MUTOXOHJIPUH, TIACTUIBI: XJIOPOILIACThI, XPOMOILUIACTHI, 2

JIEMKOMIIACThl, X CTpOeHUE U PyHKUMU. SAepHBbIi anmnapar KJIeTKU, CTpOeHHE U (PYHKIUU.

HememOpaHHbIe OpraHOUIbI KIETKU: PHOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIHN IeHTp. OpraHouabl IBHKEHUS:

pecHUYKH U KryTHKU. CTpoeHne U pyHKIMN HeMeMOpaHHBIX OPraHOMI0B KIETKH

JlabopaTopHble 3aHSTHUS:

JlaboparopHas paboTa «CTpoeHUe KIETKHU (pPACTeHHUsI, )KUBOTHBIE, TPHObI) U KJIETOYHBIC BKIFOUEHUS (Kpaxmall,

KapOTHHOM/IbI, XJIOPOILIACThI, XPOMOILIACTHI)»

[TproOpeTeHue onbpITa MPUMEHEHHUS TEXHUKH MUKPOCKOTTUPOBAHUS TPU BHIMIOJTHEHUH JaO00paTOPHBIX padoT.

[TonroroBka MUKpoOMpenapaToB, HAOIIOAEHHUE C TOMOIIbI0 MUKPOCKOIIA, BHISBIIEHUE PAa3TUYUi MEXIY

M3y49aeMbIMH 00bEKTaMH, MHTEPIPETAIHs HAOII0aeMbIX IBICHUHN, (OPMYITUPOBAHUE BHIBOJIOB 2

JlabopaTtopnast paborta «I[IponuiiaemocTh MeMOpaHbI (TIa3MOJIN3, TETIIIA3MOJIN3)»

HpI/IO6peTCHI/IC OIIbITa TPUMCHCHUA TCXHUKU MUKPOCKOIIUPOBAHUA IMTPHU BBIITOJIHCHUN na6opaT0pHHx paGOT.
HO}IFOTOBKa MHKpOIIpEnapaTos, Ha6n}021eH1/1e C IMIOMOIIB0 MUKPOCKOIIA, BBIABJIICHUC pasnnqnﬁ MCXKOY
N3y4aCMbIMU OG’BCKT&MI/I, HHTCpIpCTalluA Ha6JHOI[aCMBIX HBHCHI/Iﬁ, (I)OpMYJ'II/IpOBaHI/IC BBIBOJOB
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Tema 1.5. OCHOBHOe co/Iep:KaHue 4
CrpykrypHo- | Teopernueckoe o0yueHue: 2
(ynxkuuonaabH | CTpoeHHe XpOMOCOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIC B HETOMOJIOTUYHBIE XPOMOCOMBI,
ble haKkTOpBI rariouIHbIN U aurtonanbid Haoop. Hyknennossie kucnotel. JJHK u PHK. Ctpoenue Hyk1€MHOBBIX KHCIIOT. 0K 01
HacjeacTBeHHoc | Hykneorunsl. KommemenTapasie azotucteie ocHoBanusl. [IpaBuino Yapradda. Ctpykrypa JHK - nBoiinas OK 02
TH cnupaib. Mectonaxoxaenue u ouonornueckue Gpynxnun JJHK. JTHK-skcnieptusa. Buast PHK. @Oynkuun
PHK B kiietke
IIpakTHYecKue 3aHATHSA: 2
Pemenue 3a1ay Ha onpejienieHre nociaea0BaTeIbHOCTH HYKIEOTH IOB
Tema 1.6. OCHOBHOe co/iep;KaHue 4
IIpoueccnl Teopernueckoe odyueHue: 2
MATPUYHOI'0 Marpuunbiii cuate3 JJHK - permukanus. [punnune! perunkanuu JJTHK. Mexanusm perumnkanuu JJTHK.
CHHTE3a Penapanus JIHK (nopemniekaruBHas, noctperuiekaruBHas). Peakiiuun matpuyHoro cunresa. [lpunnun
KOMILIEMEHTApHOCTH B peakiusax matpuuHoro cunresa. JIHK u rensl. ['eneTnueckuii ko, ero cBOMCTBA. 0KO1
Tpanckpunuus - matpuunblii cuate3 PHK. Tpancnsauus u e€ stansl. YcinoBus ouocunresa oenka. CtpoeHue 1- 0K02
PHK u kogupoBanue amunokuciaot. Pons pubocom B OuocunTe3e 6enka
IIpakTHYecKue 3aHATHS: 2
Pemenue 3a1au Ha onpezieseHNe NOCIEe0BATEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3a1ay Ha onpeeneHre nocaea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelika B clTydyae U3MEHEHUs
nociyeaoBarenbHocTy HykieoTn 108 JTHK
Tema 1.7. OcCHOBHOe co/iep:KaHue 4
HexkJerounsbie Teopernueckoe o0yueHune: 2
(opmbI KM3HM Bupycsl - HeksieTouHble (HOpMBI )KU3HU U 00JUTaTHbIe apa3uThl. CTpOEeHUE MPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBupycoB, 6akTeprodaros. Kuznennsiit nuki JJHK-conepxanmx Bupycos, PHK-conepskamux Bupycos,
6axtepuodaros. BUY, renartut yenosexa.
Bakrepun. O0mias xapakrepuctuka. [Tonstue mramMmm. Bupychl u 6akTepun: CX0ACTBA U pa3InyHsl OK 02 OK 04
TIpaKkTHYeCKHe 3aHSITHS: 2
BupycHble u 6akrepuanbHblie 3a00seBannsa. O01IMe TPUHIUITBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEILIECTB. 2
Oco0eHHOCTH TPUMEHEHUST aHTHOUOTHKOB.
[IpencraBieHne yCTHBIX COOOIICHUHN ¢ Ipe3eHTalrel, TOArOTOBIEHHBIX M0 NEPEYHIO0 UCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENOJIaBaTEIEM
Tema 1.8. OCHOBHOe co/iep:KaHue 4 OK 02
O0Omen BemecTs | TeopeTuueckoe o0yueHue: 4
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U AcCCUMMIIALMS U AUCCUMMIISALIMS - IB€ CTOPOHBI MeTaboau3Ma. Turbsl oOMeHa BelecTB: aBTOTPO(HBINA U
NpeBpalieHne reTepoTpoQHBIN, a3pOOHBIN U aHadPOOHBINH. DHepreTuueckoe odecneueHne KieTku: npespamienne ATO B
IHEPIruu B oOMeHHbIX nporeccax. PepMeHTaTUBHBIN XapakTep peakluii KIeTOYHOr0 MeTaboIn3Ma
KJIeTKe [TepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. [Inactnueckuii oOmeH. @OTOCHHTE3. XEMOCHHTE3. 2
AHa3pOOHBIN YHEPTETUUECKUI 00MeH. AHAYPOOHBIE OpraHu3Mbl. bpoxkeHnue, aBTOTpo(dHBIN U TeTepOoTPOdHBIN
TUI NUTaHUS. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 0OBEKThl OMOTEXHOJIOTHH. DTalbl SHEPTeTUYECKOTO
oOMeHa. I'nukonu3. buonornyeckoe OKUCIEHUE, WM KJIETOYHOE JbIXaHUE
Tema 1.9. OcHOBHOe coJiep:KaHue 2 0K02 OK 04
AKv3HeHHBbIH Teopernueckoe o0yueHue: 2
LMKJI KJIeTKH. Knerounsrii iuki, ero nepuoasl u peryisinus. [lepuoast uaTepdass ux ocodennoctu. Auddepennnarnus
Mmuto3. Meiio3 KJIETKU ¥ apecT KJIETOYHOro 1ukia. /lenenne kinerku - Muto3. CTaauu MUTO3a U IIPOUCXOIALINE ITPOLIECCHI.
Kapuokunes u uurokunes. buonornueckoe 3HaueHue MUTO3a. Meilo3 - pe1yKIIMOHHOE EJIEHUE KIETKHU.
Craguu meiiosza. Meiio3 - ocHOBa 10J10BOro pasmMHokeHus. Ilosenenue xpomocoM B merose. Kpoccunrosep.
buonorndeckuit cMpicn merio3a. DddexTsl mero3a. Meiio3 B )KM3HEHHOM IHKJIE OPTaHU3MOB
KonTpoasnas pa6ora 2
MoneKyJIapHbId YPOBEHb OpraHU3alyy )KUBOTO
Pa3nen 2. Ctpoenue u GyHKUMH OPpraHusma 46
Tema 2.1. Conep:kanue 6
Crpoenne IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIePsKAHME TEOPETHYECKOr0 00y4eHus! 4 OK 02
OpraHusma OpnHokileTouHble Opranu3Mel. KonoHuanbHble OpraHn3Mbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3anMocBA3b 4 OK 04
yacTeld MHOTOKJIETOYHOTro opranu3Ma. @ynkius. Opransl 1 CUCTEMbI OPraHoB. AMIapaTbl OPraHoB. IIK...
I'omeocTa3 opranusmMa u €ro nojAep >KaHue B MIPOLIECCE KU3HEEATEIBHOCTH.
@yHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHUi. TkaHU )KUBOTHBIX U yesioBeka. OpraHbl pacTeHUH.
OpraHel ¥ CUCTEMBI OPTaHOB )KUBOTHBIX U Y€JI0OBEKA. 3HAUEHUE OIIOPHI, IBUKEHUS, INTAHUS, IBIXaHNUS,
TPaHCIOPTA BEUIECTB, BBIACIEHUS, 3alIUTHI. 3HAUEHUE NPOSBICHUS Pa3IpakKUMOCTH U PETYISIUU
OcHoBHOE coepKaHue MPAKTHYECKOIr0 3aHATHSA: 2
Teopus kIoHaNBHO-ceNeKTUBHOrO nMMyHUTeTa I1. Dpnuxa, .M. Meunukosa. MH}ekunoHHble 3a001eBaHN 2
U snujieMusi. BakHeiue snuieMuu B UICTOPUM YelloBeuecTBa. BakinHanys kak npopuiakTika
WH(EKIIMOHHBIX 3200JICBaHUIA.
[IpencraBieHne yCTHBIX COOOIICHUH ¢ Tpe3eHTalnel, MOATOTOBIEHHBIX 10 NEPEYHI0 UCTOYHHUKOB,
PEKOMEHI0BaHHBIX MPENOJIaBaTENEM
Tema 2.2. Conep:xanue 2
Dopmbl IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJICP/KAHNE TEOPETHYECKOr0 00y4eHus! 2
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pPa3MHOKeHUsl ®dopmbl pa3MHOXKEHUS pacTeHUi. becnonoe u nojaoBoe pasMHoOkeHHe. Bubl 6ecrionoro pasMHOKEeHU:
OPraHu3MoB IPOCTOE JIeNIEHNE HAABOE, TIOYKOBAHKE, PAa3MHOKEHHE CIIOPaMH, BEreTaTUBHOE pa3MHOXKEHHUE, (pparmMeHTanus, OK 02 TIK
KJIoHHpoBaHue. [1o1oBoE pa3MHOKEHHE.
Oco0eHHOCTH PAa3MHOXKEHHUSI YEJIOBEKA U KUBOTHBIX.
Tema 2.3. OCHOBHOe co/Iep:KaHue 4
OnTorenes TeopeTnueckoe odyueHnue: 4 OK 02 OK 04
KUBOTHBIX U ["amerorenes y ;xuBoTHbIX. CriepMaToreses u oorenes. CTpoeHue MOJIOBBIX KIETOK. OIION0TBOPEHNE U 2
YyeJIOBEKA AMOpPHOHANIBHOE pa3BUTHE )KUBOTHBIX. [lapTeHOrene3. OmOpuorenes (Ha npumepe ianueTnuka). Craguu
sMOpHoreHesa
Poct u pa3zButue xuBoTHbIX. [locTamOpuonaneHselii nepuos. [Ipsmoe u Henpsimoe passutue. Pa3Buthe ¢ 2
MeTaMop(030M y OECII03BOHOUHBIX M T03BOHOYHBIX KUBOTHBIX. CTaIuM MOCTIMOPHOHAIIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4esioBeka. [lepnonipl oHTOreHe3a yenoneka. buosjornyeckoe crapeHue u cMepTh. ['epoHTosorus
Tema 2.4. OCHOBHOe co/Iep:KaHue 2 OK 02
OnTorenes Teopernueckoe o0yueHune: 2 OK 04
pacTreHui I'ametoduT u cnopodut. PasmMHokeHNe 1 pa3BuTHe BOoAopociieil. Pa3MHOXKEHUE U Pa3BUTHE CIIOPOBBIX
pacTeHni. Pa3MHOXKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnonsl oHTOreHe3a pacTeHui
Tema 2.5. OCHOBHOe co/iep;KaHue 2 OK 02
OcHoBHBIE Teopernueckoe o0yueHune: 2
TOHSATHS ['eHeTnKa Kak Hayka O HacJaeICTBEHHOCTH U U3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE TEHETUYECKUE TIOHATUS U
TeHEeTHKH cuMmBoJIbl. ['eH. 'eHoTHI. DeHOTHI. AJTENbHBIE TeHbl. AJbTEpHATUBHBIE TPU3HAKU. JJOMUHAHTHBIN U
peneccuBHbIN pU3HaKku. ['omo3urora u rerepo3urora. Yucras nunus. I'népuasl. OCHOBHBIE METOBI
TeHETUKHU: THOPUA0IOTHYECKUHN, IINTOJIOTHYECKUE, MOJIEKYISIPHO-TEHETUYECKHE
Tema 2.6. OcHOBHOe co/iep:KaHue 4 OK 02
3axonomepHoct | TeopeTuueckoe o0yueHue: 4 OK 04 IIK...
U HACJIeOBAHUA | 3aKOHOMEPHOCTH 00pa3zoBaHus raMeT. 3akoHsl . Menaens: MonorubpunHoe ckpeuiiBanue. [Ipasuiio
JOMHHHUPOBaHMS. 3aKOH €JMHO0Opa3Hsl IEPBOro MOKOJIEHUS. 3aKOH paclleIeHUs IPU3HAKOB.
[{uTonornyeckrie OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHusl. [ nmore3a YucToThl raMeT. AHAIM3UpPYIOLIee
ckpemuBanue. JIurubpuaHoe ckpemyBanyue. 3aKOH He3aBUCUMOTI'0 HaclleZJOBaHUS TPU3HAKOB.
[TonurnbpuaHoe HacIeAOBAaHUE U €r0 3aKOHOMEPHOCTH
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME NPAKTHYECKOT0 3aHATHSA:
Pemenue 3a1au Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB TP MOHO-, JH-, 2
NOJUTHOPUIHOM M aHAJIU3UPYIOLIEM CKPEIMBAHUU, COCTaBICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHMUSI
Tema 2.7. OcHOBHOE cojIepKaHue 4 0K01 OK 02
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B3anmoneicTB
e TeHOB

Teoperunyeckoe o0yueHue:

I'enorun kak nenocTHas cucrema. MHOXECTBEHHOE JieicTBre reHoB. [iteliorponyst. MHOKeCTBEHHBIN
ajuenusM. Bzaumonelicteue ajnenbHbIX reHoB. KogoMunuposanue. BzanMoaelicTBue HealsIebHbIX TEHOB.
KomniementapHocts. Jnucrtas. [lonumepus

IpodeccHoHATBLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3amau Ha OIpeaACICHUC BCPOATHOCTU BOSHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPU Pa3JIMYHbIX
THUIIaX B3aI/IMOI[eI7[CTBI/IH T'CHOB, COCTABJICHUEC 'CHOTHIIMYCCKUX CXEM CKPCIIMBAHMA

Tema 2.8.
CuerieHHoe
HacJieloBaHHe
NMPU3HAKOB

OcHoBHOe coJepKaHue

I

TeopeTnueckoe odyueHue:

3akons! T. MopraHa. CuerieHHOE HACJICJOBAHUEC I'CHOB, HAPYUICHUC CLICTIJICHU. XpOMOCOMHaH TCOpUA
HACJICICTBEHHOCTH. I eHEeTHYEeCKOe KapTUPOBAHHUEC XPOMOCOM. Hcnonn3oBanme KPOCCHHTOBCpa AJId
COCTABJICHUA I'CHCTHYCCKUX KAPT XPOMOCOM

IIpodeccHoHaIbLHO OPHEHTHPOBAHHOE COJIEPKAHME MPAKTHYECKOTO 3aHATHS

Pemenue 3amau Ha OIpeaACICHUC BEPOATHOCTH BOZHUKHOBCHUS HACICACTBCHHBIX IIPU3HAKOB IIPpU CHCIIVNICHHOM
HACJICJOBAHUHM, COCTABJICHUC T'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA

0KO01 OK 02
I1K...

Tema 2.9.
I'eneTnka moJsa

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

XPpOMOCOMHBIN ME€XaHU3M OIpeAeNICHUs 1Mojaa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIN 1
reTeporamMeTHbIN MoJ. ['eHeTnYeckas CTpyKTypa NoJIOBBIX XpoMocoM. HaciienoBanue npru3HakoB, CUETIIIEHHBIX
C II0JIOM

HpaKaneCKue 3aHATHUSA:

Pemenne 3a7a4 Ha onpeaACICHUE BEPOATHOCTH BO3SHUKHOBCHUSA HACIICACTBCHHBIX ITPU3HAKOB, CHCIIJICHHBIX C
I1OJIOM, COCTABJICHUC 'CHOTHUIIMYCCKHUX CXCM CKPCHINBAHUA

0KO01 OK 02

Tema 2.10.
I'eneTnka
YyeJ0BeKa

OcHoBHOE COoICPKaAHUE

Teopernueckoe o0yueHune:

Kapuortun yenoBeka. MeTo bl n3ydeHUs TE€HETUKH YEJIOBEKA: T€HEATOTHIECKUM, OIM3HEIIOBhIH,

HHTOFCHCTHQGCKHﬁ, 6HOXHMH‘ICCKHI>1, HOHYJBII_[I/IOHHO-CTaTI/ICTI/I‘{CCKI/Iﬁ. HacnengcrtBeHHbIe 3a00JIeBaHUS
JeloBeKa. I eHHbIe U XPOMOCOMHEBIC 0ose3Hu yestoBeka. bosesnu ¢ HaCHeHCTBeHHOfI npeapacnoIOKCHHOCTBIO.
3HaueHUe MEIUIIMHCKOM T'€HETUKU B NpeaoOTBpalICHUHN U JICUCHUN 'CHCTUYCCKUX 3a00JIeBaHU YeIOBEeKa

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3amau Ha onpesenieHre BEPOATHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX MPU3HAKOB, UCTIONb3YS
METO/Ibl TEeHETUKHU YEJIOBEKA, COCTABIIEHHE T€HOTUITMYECKUX CXEeM CKpeliuBanus. [Ipencrapienrue yCTHBIX
COOOIIEHUH C TIpe3eHTallel 0 HACJICICTBEHHBIX 3a00JICBAaHUSIX YETIOBEKA

0KO1
OK 02
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Tema 2.11. OCHOBHOe co/Iep:KaHue 4 OK 01
3axonomepHocT | TeopeTrHueckoe o0yueHue: 2 OK 02
H M3MEHYHMBOCTH | B3aumo/ielicTBUE TeHOTHIIA U CPeIbl ITPH POpMUpPOBaHUU (eHOTUIa. FI3MEHUNBOCTh PU3HAKOB. OK 04
KauecTBeHHbBIE M KOJIMYECTBEHHBIE PU3HAKU. BUIbl U3MEHUNBOCTH: HACIEACTBEHHAs U HEHACIEACTBEHHAS.
3aK0H TOMOJIOTHYECKUX PSJIOB B HacheAcTBeHHON n3MenunBoctu (H.M. BaBuiios).
MoudukarronHas, win GeHOTHIIHYEeCKast U3MEHYUBOCTb. POk cpesibl B MOIM(UKAITMOHHONW N3MEHUYUBOCTH.
HopwMa peakuuu npusHaka. BapyanvoHHBIN psiJ U BapuallMOHHAs KpuBas. XapaKTepUCTHKA
MOIU(PUKAITMOHHON U3MEHYHBOCTH
HacnencrBeHHas, win reHOTUIIMYECKast H3MEHUYUBOCTh. KoMOMHATHBHASL N3MEHUYNUBOCTb.
MyTtanroHHas ©3MEHYMBOCTh. Buibl MyTanuil: TeHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. [[puYrHBI BO3HUKHOBEHUS
MyTaIui
IIpakTHYecKue 3aHATHSA: 2
Pemenue 3aa4 Ha onpezesieHue TUIIA MyTAallMK IIPY [I€pelade HACIEICTBEHHBIX IPU3HAKOB, COCTABICHUE
T€HOTUITMYECKUX CXEM CKpEIIMBaHU
Tema 2.12. OcCHOBHOe co/Iep:KaHue 2 0KO1
Cenexnus Teopernueckoe o0yueHune: 2 OK 02
OpPraHu3sMoB Cenexuus Kak Hayka. MeTozbl celleKIIMOHHOU paboThl. ['eTepo3uc u ero npuunHbl. MlckyccTBEeHHBIH 0TOOD:
MacCOBBIN M MHJUBHIyaJIbHBIN. DTanbsl KOMOMHAIMOHHOM cenekuuu. CopT, Hopoja, TaMM
ANTOpPUTMBI pelIeHHE 3a/1a4 Ha ONpeiesieHue BO3MOKHOTO BO3SHUKHOBEHMSI HACJIEICTBEHHBIX TPU3HAKOB IO
CEJIEKIIMH, COCTABJICHUE TE€HOTUIIHYECKUX CXEM CKPELIMBAHUS
KonTposbHas padora 2
CrpoeHne U QyHKIIUN OpraHu3Ma
Pa3nea 3. Teopus 3BoJIIOIMN 16
Tema 3.1. OcHoBHOE coaepKaHue 2 OK 02 OK 04
Hcrtopus TeopeTnueckoe odyueHue: 2
3BOJIIOIIMOHHOIO | [TepBbie HBOMOIMOHHBIE KOHIIENUUU. [ pagyanucTrudeckas 3BomonnonHas konmenuus JK.b. Jlamapka.
yueHus JBmwxymme cuibl sBosmonnu. Kpearronusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue amis
(dbopMUPOBaHUS UIEH IBOIOIUH
[TpeanockuIKy BO3HUKHOBEHUS JapBUHU3MA. DBOJIIOLIMS BUI0B B pupoae. boprba 3a cymecTBoBaHue.
EctectBenHsblIit oTO60p. [JuBeprenius npru3HakoB U BUgooOpa3oBanrne. OCHOBHBIE MOJOKEHHUS] CHHTETHYECKON
teopuu 3BoJronnu (CTI). Ponb sBomtonmonHoi Teopun B GOpMHUPOBAHUH HAYYHOUM KapTUHBI MUpa
Tema 3.2. OCHOBHOe co/iep:KaHue 2 OK 02
MuxkposBosouu | Teopernyeckoe odyueHue: 2
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MUKpO3BOIIONMS U MAaKPOIBOJIIOLHUS KaK 3Talbl SBOJIIOIIMOHHOTO Ipoliecca. ['eHeThuecKkrne OCHOBBI
HBOJIONMH. MyTaluu 1 KOMOMHAIIUH KaK 3JIeMEHTapHBIN 3BOITIOIMOHHBIN MaTepuall. [lomymsius kak
3JIeMEeHTapHas €IUHUIA SBOIIOIUH.

JBwmxymme cuibl ((hakTophl) SBOITIONHMHA. MyTallMOHHBIA IpoIiece 1 KOMOMHATUBHAS U3MEHYHBOCTD.
Murpanus. M3omsius nomynsiuii: reorpaduyeckas (MpocTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS ).
EctecTBeHHBII 0TOOD - HanpaBIsOMUi GhakTop BooNKUU. bopb0a 3a CylecTBOBaHNE KaK MEXaHU3M
JENCTBHUS €CTeCTBEHHOT0 0TOOpa B nonyisiusax. Bun u ero kpurepun (npusHaku). BunooOpazoBanue kak
pe3yIbTaT MUKPOIBOIIOIUN

Tema 3.3.
MaxpodBoonu
|

OcCHOBHOe co/Iep:KaHue

N

TeopeaneCKoe oﬁyqelme:

N

Maxkposomorus. @opMbl 1 OCHOBHBIE HanpaBieHus MakpodBoitonnu (A.H. Cesepiios). Ilytu goctuxenus
OHoIOTHYECKOro mporpecca: apoMopdo3, HANO0AAaNTaK, 00IIas AereHepanus. MeTo bl U3ydeHHs
MaKpO3BOIIOIMH. 3aK0H 3apoabiiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akon (3. ['ekkens, .
Miosuiep). O6mme 3aKOHOMEPHOCTH (ITPABHIIA) SBOJIOIIUU

OK 02

Tema 3.4.
Bo3HnukHoBeHue
M pa3BUTHE
JKH3HU Ha 3emJie

OcCHOBHOe co/Iep:KaHue

N

TeopeaneCKoe oﬁyqelme:

N

['unotessl U TeOpUKM BO3HUKHOBEHHS KM3HU Ha 3eMJIe: KPEallMOHU3M, CaMOTPOU3BOJIbHOE (CIIOHTAHHOE)
3apOKJIEHUE, CTAIIMOHAPHOE COCTOSTHUE, MaHCIepMus, 61omod3. Hauano opraHnyeckoil SBOIOIHH.
[TosiBNeHHEe IEPBBIX KIETOK. JBOMIOIHS MeTaboIu3Ma. JBOMIOIMS MepBhIX KIeTok. [IpokapuoTs! u
ayKapuoThl. [IponcxoxieHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX 11APCTB AYKAPHUOT.
OCHOBHBIE YePThI 3BOJIOLMH PACTUTENBLHOTO MUpa. OCHOBHBIEC YEPTHI HIBOIIOIIUU KUBOTHOTO MUPA

IlpakTHYeckHe 3aHATHIA:

HpeI[CTaBJ'IeHI/Ie YCTHOT'O COO6HI€HI/I${ H JICHTBI BPDEMCHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHHA U Pa3BUTUSA
JKUBOTHOT'O U PACTUTCIIBHOTO MUPA, MIOATOTOBJICHHBIX I10 IIEPEUYHIO NCTOYHUKOB, pCKOMCHIOBAHHBIX
pernoaaBaTcicM

OK 02 OK 04

Tema 3.5.
IIpoucxoxnen

OcHoBHOE cofepKaHue

Teopernyeckoe o0yueHue:

N

OK 02 OK 04
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He YeJI0BEKAa -
AHTPOINOreHE3

AmnTpomnonorus - Hayka o yesoBeke. CucrteMarnyeckoe 1nosiokeHue yenoeka. CXoCTBO YeJI0OBEKa ¢
KUBOTHBIMU. OTINYUS YEJIOBEKA OT KUBOTHBIX. [IpAMOX0KI€eHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTtne rogoBHOro Mo3ra u BTOpoil curHaiabHo# cucteMbl. COOTHOLIEHHE OMOIOTHYECKUX M COLIUAIBHBIX
(axTOpPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaJJM aHTPOIOreHe3a. J[pruonureku - MpeJku 4eaoBeKa 1 4elloBeKOOOpa3HbIX 00€3bsH.
[TpoToanTporn - NpeiIecTBEHHUK YelloBeKa. ApXaHTpoI - ApeBHeNINiI uenoBek. [laneoanTpon - npeBHMi
yenoBek. HeoaHTpon - yenoBek COBPEMEHHOr0 TUIA. DBOJIIOLUS COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue packl. OCHOBHBIE OOJBIIINE PACKl: €BPOTICOMHAS (€Bpa3UiiCKasi), HETPO-aBCTPATIOH THAS
(3KBaTOpHANIbHAS ), MOHTOJIOMIHAS (a3MATCKO-aMEpUKAHCKast). Bpemst 1 MecTo BOSHUKHOBEHHMSI YEJIOBEYECKHUX
pac. EquHCTBO yenoBedeckux pac

IIpakTH4yecKkue 3aHATHS:

Bpems u mytu paccenenust yenoBeka 1o miasete. [Ipucnoco0aeHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM CPEbI.
Bnusinue reorpadudeckoit cpepl Ha MOPGOJIOTHIO U (DU3HOTIOTHIO YEeTIOBEKa

3amura JeHT BPEMEHU U MEHTAIBHBIX KapT B (hopMaTe YCTHOTO COOOIIEHUS, TOATOTOBIICHHBIX 110 TIEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX MIpernojaBaTesieM

KonTpoabHasi
pabora

TeOpeTI/I‘-IeCKI/Ie ACIICKTHI 3BOJIFOIIMHU KHU3HHU Ha 3emite

Pa3gen 4. Dxoaorus
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Tema 4.1.
IKojg0ornyecKue
¢akTopsI U
Cpeabl KU3HH

OcHoBHOE coepKaHue

TeopeTuquKoe oﬁyqelme:

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/1YIIIHAsA, TOUBEHHAs, BHYTPHUOPTraHu3MeHHas. PU3NKO-
XUMHUYECKHE 0COOEHHOCTH cpesl 00uTaHus opranu3mMoB. [IprucnocoO1eHns opraHu3MoB K KU3HHU B pa3HbIX
cpenax. I[lonstue skonoruueckoro ¢akropa. Knaccudukamus sxonorndeckux ¢axkropos. [IpaBuno munumyma
0. JIn6uxa. 3akon TonepantHoctu B. lllendopna

0KO1
0KO07

Tema 4.2.

IMonyasuus,
coo0I1ecTBA.
IKOCHCTEMBI

OcHoBHOE COoICPKaAHUE

Teopernueckoe o0yueHnune:

JKoJIoTHYECKas XapaKTECPUCTHUKA BU A Y TTOITYJISAINH. OKoJiormyeckas HUIIa BHUA. OKOJIOTHYECKHE
xapaktepucTuky nomynsuuu. CooOriectBa 1 skocucteMsl. buorienos u ero crpykrypa (B.H. Cykaues). Cs3u
MCXKAYy OpraHn3MaMu B 6I/IOIICH036. CTPYKTypHI)Ie KOMITOHCHTEBI OKOCUCTEMBI: IPOAYUCHTBI, KOHCYMCHTEI,
penyueHTsl. KpyroBopoT BelecTB u MOTOK SHEPTHH B sKocucTeme. Tpodudeckre ypoBHH.

AHTPOTIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. OTIHYHUS arpO3KOCUCTEM OT OMOTEOIIEHO30B.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YPOO3IKOCUCTEM

IIpakTH4YecKkHe 3aHATHSA:

0KO1
OK 02
OK 07
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Tpoduueckue nernu u cetn. OCHOBHBIE ITOKa3aTeNN 3KOCHCTEMbl. bromacca 1 mpoayKius. DKOJIOTHIECKUe
OUpaMU/Ibl yuces, OnoMacchl U dHepruu. [IpaBuiio mupaMuasl SHEPTUH.

Pemenne npakTuKo-OpUEeHTHPOBAHHBIX PACUETHBIX 3aJaHUH 110 EPEHOCY BEUIECTBA U SHEPTHU B SKOCHCTEMAX
C COCTaBJICHHE TPOPHUECKUX IeNel U MupaMu]] OMOMACCHl M SHEPTHU

Tema 4.3. OCHOBHOe co/Iep:KaHue 4 0KO1
Buocdepa — TeopeTnueckoe odyueHnue: 2 IIK n?
rjiodajbHast buocdepa - xuBas obonouka 3emau. Pazputue npencrasinenuii o buochepe B tpynax B.M. Bepnanckoro. OK 07
IkoJoruyeckasi | Obnactu 6mochepst u e€ coctas. JKupoe BemecTBo 6rochepsl U ero PyHKIHH
cucTeMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6nochepsl. OcobeHHOCTH 6HOCchepsl Kak rmodalbHON SKOCUCTEMBI.

Junamudeckoe paBHOBecue B Onocdepe. PurMudnocts siBnennii B Onocdepe. KpyroBopotsl BemiecTs u

OHoreoXMMHIecKre NUKIBL. [ 1o0aapHbIe IKOIOTHYeCKUE MPOoOIeMbl COBPEMEHHOCTH U MYTH UX PEHICHUS

IIpakTHYeckHne 3aHATHA: 2

Pemenne npakTHKO-OpMEHTHPOBAHHBIX PACYETHBIX 33/1a4 HA OIPEIeICHUE IO HACAKICHUN IS

CHW)KEHMSI KOHIIEHTPAIIUU YTJIEKUCIIOT0 ra3a B aTMoc(epe CBOET0 pEeruoHa MpoKHUBaHH
Tema 4.4. OcHOBHOe co/iep:KaHue 4 0KO01
Bausinue Teopernueckoe o0yueHue: 2 OK 02
AHTPONMOTEeHHBIX | AHTPOIOTCHHBIC BO3ICHCTBIS Ha Onocdepy. 3arps3HeHHs KaK Bl aHTPOIIOTEHHOTO BO3JICHCTBUS OK 04
t¢akTopoB Ha (xumuuecroe, guzuueckoe, buono2useckoe, 0Mx00bl NPOU3EOOCMEA U NOMpedieHlst). AHTPOTIOTEHHBIE 0KO07
ouocepy BO3JIeHicTBUS Ha aTMocdepy. BoznelicTBus Ha runpocdepy (3aepsaznenus u ux ucmoYHuKy, UCMOUjeHUs 800). I1K...

BosaelictBus Ha nmurocdepy (decpadayus nouswl, 6o3oeticmsue Ha opHble nopooa, Heopa). AHTPOIIOT€HHbIE

BO3JICHICTBUS HA OMOTHYECKIE COOOIECTBA (1eca u pacmumenbHvle CO0OUecmsea, HCUBOMHBIL MUP)

IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHNE MPAKTHYECKOT0 3aHATHS: 2

Perenne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI MO OlLIEHKE OallaHca OPTaHUYECKOTO BEIeCTBa

TIOYBHI
Tema 4.5. OcHOBHOeE coJep:KaHue 10 OK 02
Biausinue Teopernueckoe odyueHue: 4 OK 04
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COLMAJTIbHO-
IKO0JIOTHYECKHX
t¢akTopoB Ha
310pOBbE
YyeJIOBEeKA

310poBBE U €ro cocTaBistonue. akTopbl, MOJOKUTEIBHO U OTPUIIATEIHHO BIUSIONINE HA OPTaHU3M
YeJI0BeKa.

Bpenubie npuBbIuky: mocaeACTBUSA U TpodunakTuka. [IpodieMa TeXHOTEHHBIX BO3ACHCTBUI Ha 3I0POBbE
YeJioBeKa (3JIEKTPOMArHUTHBIC 10J1s1, OBITOBAst XUMHUS, U30BITOYHBIC LITYMbI, paJHallis U T.11.). AJganTarus
OopraHu3Ma 4ejioBeKa K (hakTopaMm OKpYXKarolel cpeibl. 3aluTHbIE MEXaHNU3MbI OpraHU3Ma YEJIOBEKa.
310poBbE U pabOTOCTIOCOOHOCTD.

[TpuntumbEl hopMHUPOBaHUS 310pOBhEcOEperaromero mopeaeHus. u3nveckas akTHBHOCTh U 37J0POBBE.
['pynnet 310poBbs. OCHOBBI 3aKaJiUBaHUs. bBUOXMMUYECKHE aclIeKThl pallMoHalIbHOrO nuTanus. [IpaBuna
0e30MacHOr0 UCMOJIb30BaHMs OBITOBBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB

HpaKaneCRue 3aHATHUA:

Onpenenenue CyTOYHOrO palloHa MUTAHUS
Co3ganne HHIUBUAYaTbHON TAMATKH MO0 OPTaHU3aIMH PAllMOHATBHON (PH3MUECKOM aKTUBHOCTH

IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIeP:KAHME JIA00PATOPHOT0 3aHATHS

OK 07

IIK...

JlabopaTtopHast pabora:

JlaboparopHas paboTa «BiusHue abnotuueckux GakTopoB HA YelloBeKa (HU3KHUE U BBICOKHUE TEMIIEPATYPHhI)»
W3y4eHre MEXaHH3MOB aanTallld OpraHu3Ma YeJI0OBeKa K HU3KHM U BEICOKHM TEMIIEpaTypaM U OObSICHCHHE
MOJIyYEHHBIX PE3yIbTaTOB U (POPMYIUPOBAHNE BBIBOJIOB (MMMCHMEHHO) C UCIOJIb30BAHUEM HAayYHBIX MOHSATHUH,
TEOpPUI U 3aKOHOB

Kontpoabnas padora TeopeTndyeckre acrieKThbl SKOJIOTUN

IIpodeccnonaIbLHO-OPHMEHTHPOBAHHOE COAEPKaAHNUE (COAep:KaHUe MPUKJIATHOTO MOAYJISA)

Pa3nea 5. Buojiorus B :KuU3HU

Tema 5.1.
buorexHogorun
B JKHU3HHU
KaxKJI0ro

Conep:xanue

TeopeTuquKoe oﬁyqelme:

buoTtexHonorus kak Hayka u mpou3BoAcTBO. OCHOBHBIE HAMPABJICHHSI COBPEMEHHON OMOTEXHOJIOTHH.
Mertonanl 6MotexHooruid. O0bEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUECKUX
SKCIepuMeHTOB. [IpaBuia moucka u aHanM3a OMOIKOIOTHYECKON HHPOPMAITUHU U3 PA3TUIHBIX HCTOUHHUKOB
(HayuyHast u yueOHO-Hay4YHas JUTEpATypa, CPEJCTBA MacCOBOM MH(MOpMaIuu, ceth MIHTEpHET 1 npyrue)

NN~

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOT0 3aHATHSA:

Keiicpl Ha aHaM3 HHGOPMALIMU O HAYYHBIX JTOCTHKEHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOT M, KIETOUYHOU
WH)XEHEPHUH, MUIIEBBIX OMOTEXHOJIOTH. 3aluTa Keica: peACTaBICHHE Pe3yIbTaTOB PEIICHUS KEHCOB
(BBICTYIJIEHHE C TIPE3eHTalNEN )

0KO01 OK 02
0K 04 IIK

Tema 5.2.
Bbuorexnojsornn

Conep:xanue

o

0KO01

IIpakTHYecKHe 3aHATHA:

OK 02
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H
pacTreHust

Pa3BuTre GMOTEXHOJIOTHI C MCIOJIB30BAaHUEM PACTEHUH, IPUMEHEHHE MTPOYKTOB OMOTEXHOJIOTUH B KU3HU
YeNI0BEeKa, MOMCK U aHAIW3 MH(DOpPMAIMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4Has U y4eOHO-HAy4YHAs JIUTEPATypa,
CpelCcTBa MaccoBOi HH(popMaIu, cetb uTepueT u apyrue)

Keiicel Ha aHanm3 HHQOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHI C MCIIOJIL30BAHNEM PACTEHUH (10 TpyIIam)

OK 04

IIK...

3ammra keiica: [Ipencrabienne pe3yabTaTOB pelIeHUs KEHCOB (BBICTYIUICHUE C MPe3EHTAIUEH )

Pa3gen 6. Buoskosiornueckue HccjaeI0BaHUA

Tema 6.1.
OcHoOBHBIE
METOAbI
OHMOIKO0JIOTHYECK
HX
HccJIe0BaHui

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

Hay‘lHBII‘/‘I MeTod. MeTobl OHMOIKOJIOTHYECKUX I/ICCHG,I[OBaHI/Iﬁi IIOJICBBIC, Ha60paTOpHLIC,
SKCIICPUMCHTAJILHEIC.

N (NN

MOHHUTOPHHT OKpY’KaroIllel CPpe/Ibl: JOKAJIbHbIN, pErMOHAJIbHBIN U 17100anbHbIM MeTo/1bl TOMCKA, aHaIU3a U
00pabOTKK MHPOPMALIUU O IPOEKTE B PA3JIMYHBIX HCTOYHHKAX

JlabopaTopHble 3aHATHUS:

[TocTanoBKka 1eny, 33124, BBIABHKCHUE THIIOTE3bI, IPOBEACHUE SKCIIEPHUMEHTA 110 OIPE/ICICHHUIO
OIITUMAJIBHBIX YCJIOBI/If/'I IJI1 poCTa U q)HSHOJIOFH‘-IGCKOﬁ AKTUBHOCTH APOKIKEBBIX KJICTOK. Brrssaenne
3aKOHOMEPHOCTEH, (POPMYIHMPOBAaHKE BBIBOJIOB U IIPOTHO30B.

JlaGopatopHbie pabOTHI Ha BBIOOP [0 MUHU T'PYIIIIAM:

1. BausHue Temneparypsl Ha pocTa U (pU3HOIOTHYECKYIO aKTUBHOCTD JIPOXIKEBBIX KIETOK

2. Bnusgaue YrJI€BOAOB HA POCTa U (1)PI3I/IOJ'IOFI/I‘~IGCKYIO AKTUBHOCTD APOXIKEBBIX KIJIICTOK

3. CoBMecTHOE BIMSHHE TEMIIEPaTyphl U YIIEBOJOB HA pocTa U (PU3MOIOTHYECKYI0 aKTUBHOCTD
APOKIKEBBIX KIICTOK

0KO01 OK 02
OK 04
OK 07

Tema 6.2.
buolkosorunuec
Kuii
IKCIMEPUMEHT

IIpakTH4Yeckoe 3aHATHE

Kaxnas rpynna BeIOMpaeT OJJuH U3 BAPHAHTOB SKCIIEPUMEHTA:
1. Onenka kayecTBa aTMOC(EPHOTO BO3AYyXa
2. OrmeHka KayecTBa OYB METOJIOM (PUTOTECTUPOBAHUS
3. OrueHkKa KauecTBa BOJI HOBEPXHOCTHBIX BOJIOEMOB 10 OPTaHOJIEITUYECKUM U (PU3UKO-XUMUYECKUM
CBOMCTBaM
4. BnusHue [IAB Ha pocT U pa3BUTHE CEMSH BBICIINUX PACTEHUN
5. BuimsHME COIEBOr0 3arpsi3HEHMs HA POCT U Pa3BUTUE CEMSH BBICIINX PACTCHUN

0KO01 OK 02
0K 04 OK 07

IK3aMeH

24

Hroro:

144

26




3.YCJOBUS PEAJIN3AIIMU OBIIIEOBPA3OBATEJIBHOM JUCHUILIAHBI

3.1.TpeboBanusi K MUHUMAJIbHOMY MaTePHAJBHO-TEXHHYECKOMY 00ecleYeHHI0.

Kabuner «buonoeuuy, OCHaIEHHBIH 000pyIOBaHUEM: MeOEIb, TOCKA, MEJl, HATJISTHbIC
nocoOust (KOMIUIEKThl YY€OHBIX TaOJMII, IUIAKATOB), TEXHUYECKHMMH CPEICTBAMH OOYYCHHS:
KOMIIBIOTEP C YCTPOWMCTBAMH BOCIIPOM3BEICHHS 3BYKa, NPUHTEP, MYJIbTHMEIHA-TIPOSKTOP C
HKPAHOM, yKa3Ka-Tpe3eHTEP ISl IPE3CHTALIA.

JlaGopatopusi, ocHaileHHass 000pyIOBaHUEM JUTS IPOBEACHUS 3aHSATHIA: MUKPOCKOIIBI,
CeKyHIOMEp, TOHOMETp, JabopaTropHas Mocyaa (MpOOHPKH, MOJICTABKH i TMPOOHPOK,
MUHIIETHI, TIECOK, CTYMKHA C TECTUKAMH, IMPEIMETHBIC W IOKPOBHBIC CTEKJA, CTEKIISTHHBIC
Majo4YKy, TMpenapoBalbHBIE WIJBI, (QUIbTpOBalbHAS Oymara (candeTku), CTaKaHbl)
TUIEPTOHUYECKUN pacTBOp XJopuaa Hatpusi, 3%-Hblil pacTBOp MEPOKCHIA BOAOPOIA, PACTBOP
fiona B HOIUCTOM KalMd, TIUIEPUH, KIYOHW KapTodelns, JHUCT 3II0JeH KaHAJCKOH, IUIof
psAOMHBI OOBIKHOBEHHOM (PsSIOWHBI WUIM TOMATa), IyK PeMYaThii, pa3BeCHHBIC B BOJIC JPOIKKH).

3.2.UnpopmanuoHHoe obecniedeHrue 00y4eHus
[lepeuens peKOMEHyeMbIX YUeOHBIX H3TaHUN .
OcHnosnasn rtumepamypa
Kysnemoa T.A. OO6mas Owuonorus: yuebnoe mocobue mus CIIO/ T.A. Ky3suerosa,
N.A.BaxenoBa. — 2-e u3sn., - Cankr-IlerepOypr: Jlans, 2021. — 144 c.
Jlonoanumenvnan numepamypa
bense J[.K. buonorus. OOGmas Ouomorus. 10-11 xkmaccel: y4e0. ans oOmieoOpa3oBar.
yupexaenuii: 6a3oBbiit ypoBens/ J[.K.Bensies, I1.M.Bopoaun, H.H.BopoHiioB u mp., mox pei.
J.K.bensena, I'' M. dpimmuna, Poc.akan. Hayk, Poc.akan.obpa3oBanusi, HU3]1-BO
«IIpocsemenue». — 11-e uza. — M.: IIpocsemienue, 2012. — 304 c.
KoncrantunoB B. M. buonorus mig npodeccuil M crnenuaabHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYUYHOTO Tpoduiieii: yueOHUK Ui CTy[. 00pa3oBaT. YUpPEKIECHUM cped. mpod.
obpazoanusi / B. M. KoncrantunoB, A. [I. PezanoB, E.O.®aneeBa; mnom pen.
B.M.KoncrantuHoBa. — 3-¢ u3J., crep. — M. : U3narensckuit neHTp «Akagemus», 2016. —
336 c.
Myctradun A. I'. buosnorus : yuebnuk / A.I'. Mycradun, B.b. 3axapos. — M. : KHOPYC,
M91 2016. — 424 c.
®enotona F0.0. O6mas 6uonorus.: YuedHoe nmocodue. — CIIb.: Yuusepcurer UTMO; 2017. —
63 c.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUs JUCHUITVIMHBI

KoHTposib U oleHKa pe3ylbTaTOB OCBOEHUS 00I1€00pa30BaTEIbHON TUCIUILIMHBI
PacKphIBalOTCA Yepe3 IUCHHIUIMHAPHBIE pe3yNbTaThl, HampaBleHHbIE Ha (OpPMHpPOBAHUE
o0mMX U MpoPecCHOHANbHBIX KOMIETEHLUH M0 pa3iesiaM MW TeMaM COJAEpKaHUsS Yy4eOHOro

marepuaa

Oo0mas
KOMIIeTeHIMA

Pasznen/Tema

T oneHoYHBIX MEPONPUATHH

Pa3nen 1. KiieTka - cTpyKTYpHO-
(DYHKIMOHAJIbHAS eIMHUIIA KUBOTO

KonrponbHas padora "MoieKkyIsipHbId ypOBEHb
OpraHu3aIu KUBOro"

OK 02 Tema Nel.1. buonorus 3anonHeHne TabIUIBI C OIIMCAHUEM METOIOB
KaK HayKa MUKPOCKOIIUPOBAHUS C UX TOCTOMHCTBAMH U
HE/O0CTaTKaMU. 3aroiHeHue Tadbauisl «Bknaja
YUEHBIX B pPa3BUTHE OUOIOTHID)
0K 02 Tema Nel.2. 3anoJHeHUEe CPaBHUTEIBLHOM TaOIUIIBI CXOACTBA
OO0m1as XxapakTepucTUKa | U pa3auduil >KMBOTO U HE JKUBOTO
KU3HU
OK 01 Tema Nel.3. DpoHTAIBHBIN OMPOC
0K 02 buonornyecku BaxxHbIe [ToaroToBKa yCTHBIX COOOIIEHUN C
OK 04 XUMHUYECKHE COCIMHEHUS | Ipe3CHTaneH
Brimmonnenue u 3amuTa 1a60paTopHbIX padoT:
«Ornpenenenue sutamuaa C B poyKTax
MUTaHU,
«'mapoduneHO-THIPOGOOHBIE CBOHCTBA
JTUTHUI0BY»
0KO1 Tema Nel 4. OueHuBaemasi JUCKYCCHSI IO BOTIpOcaM
OK 02 CrpykTypHO- JIEKLIUH
0K 04 (GyHKIIMOHATbHASA Pa3paboTka MEHTaIbHON KapThI IO
OpTraHHU3aIHs KICTOK KJacCU(UKALUU KIETOK U UX CTPOCHUIO Ha TPO-
1 DYKapUOTUYECKHX U TIO I[apCTBaM B MUHU
rpymmax
BrimotHeHMe 1 3amuTa 1abopaTopHbIX padoT:
«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE,
rpuOBl) U KJIETOYHbIE BKIIOYEHUS (Kpaxmall,
KapOTUHOMIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»,
«IIpoHuiaeMoctb MeMOpaHsbI (I1JIa3MOJIN3,
JIETUIa3MOJIN3)»
0KO1 Tema Nel.5. DpOHTAIBHBIN OIIPOC
OK 02 CTpyKTypHO- Pa3zpaboTtka rioccapus Pemenue 3amaqd Ha
GyHKIIMOHATbHBIE onpeieJIEeHUE OCIIeI0BATEIbHOCTH HYKJICOTHIOB
bakTopbI
HACJIEJICTBEHHOCTH
OK 01 OK 02 | Tema Nel.6. OpOoHTATLHBIA OIIPOC
[Ipoueccsl Matpuunoro | Tect «IIponeccel MaTpuyHOTO CUHTE3a» Perenue
CUHTE3a 3a]1a4 Ha OTpeziesIeHUE MOCIe1I0BaTeIbHOCTH
AMUHOKUCIIOT B MOJIEKyJe Oenka
Pemenue 3amad Ha onpeneneHue
MOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIE
Oernka B Cilydae U3MEHEHHUs M10CIIeJ0BATEIbHOCTH
HykseotuoB JTHK
OK 02 OK 04 | Tema Nel.7. ®ponTanbHbIi onpoc [ToaroToBKka yCTHBIX
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Hexknerounsie popmbr
JKHU3HU

COOOIIEHUH ¢ TIpe3eHTanuel (BUpycHbIC U
OakTepuanbHble 3a00neBanus. OOIIMe MPUHITUITHI
UCTIOJIb30BaHUS JIEKAPCTBEHHBIX BEIICCTB.
Oco0eHHOCTH TPUMEHEHHSI aHTHOMOTHKOB)

OK 02 Tema Nel.8. OpoHTaTBHBIN OIPOC
OOMeH BelecTB U 3anosHeHUE CPaBHUTEILHON TaOIUIIBI
NpEeBpaIleHUE YHEPTUU B | XapaKTEPUCTUK THIIOB OOMEHA BEIECTB
KJICTKE
OK 02 OK 04 | Tema Nel.9. OOcyxeHue 1Mo BonpocaM Jekiuu PazpaboTka

JKW3HEeHHBIN LTIUKIT
KJIETKU. Muto3. Meiio3

JICHTBI BPEMCHHU KU3HCHHOI'O UKJIa

Pa3nea 2. Ctpoenue u GyHKIUH

KonTponbras pabota «CtpoeHue u GyHKITUN

OpraHusmMa OpraHusma
OK 02 OK 04 | Tema Ne2.1. OnenuBaemas auckyccus Paspaborka
Crpoenue opranusma MEHTaJbHOM KapThl TKAHEW, OPraHOB U CUCTEM
OpraHOB OPTaHU3MOB (pacTEeHUs, KUBOTHBIE,
YeJIOBEK) C KPAaTKOW XapaKTepUCTUKON UX
¢ynkuuii [logroroBka u npeacTaBIeHUE YCTHBIX
COOOLIeHNH C Mpe3eHTanueil (MMMYHHTET,
MH(]EKIMOHHBIE 3a00JIE€BaHUSI, SITUEMHUH,
BaKITMHAIIWSA)
OK 02 Tema Ne2.2. @poHTANBHBINA ONPOC 3an0JHEHUE TaOINIIBI C
@DopMbl pa3MHOKEHHUS KpaTKoOW XapaKTepUCTUKON U pumepamu Gpopm
OpPraHu3MOB Pa3sMHOXKEHHUsI OPTaHU3MOB
OK 02 Tema No2.3. Pa3paboTka JeHTHI BpeMEHH C XapaKTEPUCTHKON
OK 04 OHTOreHe3 KUBOTHBIX U | 3TAllOB OHTOI€HE3a OTAEJIBHOW IPYIION
4eJIoBeKa KUBOTHBIX U YEJIOBEKA IO MUKPOTpyIIam
Tect/ompoc
OK 02 Tema No2.4. CocraBneHne )KU3HEHHBIX IUKJIOB PACTEHHHA
OK 04 OHTOreHe3 pacTeHuit 0 OT/JeIaM (MOXOBHUIHBIC, XBOIICBUIHBIC,
MarOpOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pazpabotka rinoccapus Tect
OCHOBHBIE TIOHSTHS
TeHETUKU
OK 02 Tema Ne2.6. DpOHTALHBIA OIIPOC
OK 04 3aKOHOMEPHOCTH Tect o Bonpocam nekuuu Pemenue 3agad Ha
HaCJIeTOBAHHMS OTIpeieIeHNE BEPOSTHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB IPU MOHO-, JIU-,
MOJTUTUOPUTHOM U aHATTU3UPYIOIIEM
CKpEIMBaHUH, COCTABICHHE TeHOTUITNYECKUX
CXEM CKpPEUIHMBaHUS
OK 01 Tema No2.7. Tect
OK 02 Bsaumopnericteue renoB | Pazpabotka rioccapus Pemenue 3agau Ha
OTIpeieIeHNe BEPOSTHOCTH BOSHUKHOBEHHS
HACJIEICTBEHHBIX MMPU3HAKOB MIPU PA3TUUHBIX
TUTIaX B3aUMOJICHCTBHUS T€HOB, COCTABIICHUE
TeHOTHIMYECKUX CXEM CKpEINBaHUS
OK 01 Tema Ne2.8. Tect
OK 02 CuemnnenHoe Paspabotka rioccapus Pemenue 3anad Ha
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HAacJIeOBaHUE
MPU3HAKOB

onpeaAcIICHUE BEPOATHOCTH BOSHUKHOBCHU S
HACJICACTBCHHBIX IMPHU3HAKOB IIPU CUHCIIJICHHOM
HacJIeJ0BaHUU, COCTABJICHUEC I'CHOTHITMYCCKHUX
CXEM CKpCIIHMBAHUA

OK 01
OK 02

Tema Ne2.9.
I'enetuka noma

Tect

Pa3pabortka rioccapus Permenue 3anau Ha
onpeJieJIeHuEe BEPOSITHOCTH BOSHUKHOBEHHUSI
HACJIEICTBEHHBIX MPU3HAKOB, CIEIUIEHHBIX C
MOJIOM, COCTABJICHHE T€HOTUITUYECKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTuka yenoBeka

Tect

Paspabotka rioccapus

Pemenue 3a1a4 Ha onpeeieHue BEPOSATHOCTU
BO3HUKHOBEHUS HACJIECTBEHHBIX IPU3HAKOB,
HCIIOJIb3YsI METO/IbI TEHETHKH YEJIOBEKa,
COCTaBJICHUE T€HOTUIIHYECKUX CXEM
ckpemnBanus [loaroroBka yCcTHbIX COOOIIEHUI C
Ipe3eHTalMel 0 HacleICTBEHHbIX 3a001€BaHUAX
4eJI0BEKa

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH
U3MEHYUBOCTHA

Tect

Pemenue 3amau Ha OIIpCACIICHUC THUIIA

MyTallu NIpH nepeaavdc HaCJICACTBCHHBIX
IMPU3HAKOB, COCTABJICHNEC I'CHOTHIINYCCKUX CXEM
CKpPCHIMBAHUA

OK 01
OK 02

Tema Ne2.12.
Cenekiusi OpraHu3MOB

Tect

Pa3pa60TKa rjioccapusa Pemenue 3aga4d Ha
OonpeaAcIICHNEC BO3MOKHOIO BOSHUKHOBCHH A
HACJICACTBCHHBIX ITPHU3HAKOB I10 CCJICKIIUHU,
COCTaBJICHUEC T'CHOTHUITMYCCKHUX CXEM
CKpCHIMBAHUA

Pa3nen 3. Teopus 3BoJIIOIUI

KonTponbHast pabota "TeopeTrnueckune acleKThI
ABOJTIOIMY KU3HU HA 3emiie"

OK 02 Tema 3.1. DpoHTAIBHBIN 0IIPOC

OK 04 UcTopus Pa3paboTka 1eHTHl BpeMEHU pa3BUTHUS
HBOJIIOIIMOHHOIO YYEHHS | SBOJIFOIIMOHHOTO YUCHUS

OK 02 Tewma 3.2. DpOHTATBLHBIA OIIPOC
MUKpPO3BOIIOIHS Pa3pa0oTka rioccapus TepMHUHOB

OK 02 Tema 3.3. OrneHnBaeMasi TMCKYCCHUs
MaxposBOTIOIHS PazpaboTka riioccapusi TEpMHHOB

OK 02 Tema 3.4. DpOHTAIBHBIN OMPOC

OK 04 Bo3unkHoBenue u [ToaroToBka u npeaCcTaBiICHUE YCTHOTO
pa3BUTHE COOOIIEHUS U JIEHTHI BpEMEHH BO3HUKHOBEHUS U
KU3HH Ha 3emiie Pa3BUTHSI JKUBOTHOTO M PACTUTEIILHOTO MUPa

OK 02 Tewma 3.5. DpOHTATBHBIA OIIPOC
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OK 04

[Ipoucxoxaenue
YeJioBeKa -
AHTpomorexes

Pa3paboTka JeHT BpeMeHU U MEHTaJIbHBIX

KapT Ha BBIOOD:

"DBoIOLMS COBPEMEHHOTO yenoBeka', "Bpems u
MyTH paccejeHus YeIoBeKa o mianere",
"Bimstnue reorpaduaeckoii cpepl Ha
MOP(}OIOTHIO ¥ (PU3UOJIOTHIO YeJIoBeKa',
"YemoBeueckue packl', 00CyKICHUE

Pasznea 4. Dxojiorus

KonTpoabHnas padora "TeopeTrudueckue
aCHEeKTHI DKoJIorun"

OK 01 Tema 4.1. TecT mo skosornueckuM GakTopam U cpeam
OK 07 DKOJIOTHYecKHe KU3HU OPTraHU3MOB
bakTopbl U cpenbl
KHU3HU.
OK 01 Tema 4.2. CocraBiieHHE CXEM KpyrOBOPOTA BEILIECTB,
OK 02 [Tomymsiuus, MCIIOJIb3YS] MaTepUallbl JIEKIIMU
OK 07 COOOIIIECTRA, Pemenre nmpakTHKO-OpUEHTHUPOBAHHBIX
DKOCHCTEMBI pacyeTHBIX 33JaHUH 110 TIEPEHOCY BEIECTBA U
HHEPrUH B 3KOCHUCTEMAX C COCTaBJICHHE
Tpo(UIECKUX LENei 1 mupamMul OMOMacchl U
SHEPTUU
OK 01 Tema 4.3. OrneHnBaemMasi TMCKyCCHUs
OK 02 buocdepa - rmobansHas | Tect
OK 07 OKOJIOTMYECKAsi CUCTeMa | PerieHne MpakTHKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 33734 Ha OIpeJIeICHUE TII0MIa I
HACaXKJICHUN JISl CHHKEHUSI KOHIICHTPAIUU
YIIJIEKHUCIIOTO Ta3a B aTMOc(epe CBOETO pernoHa
IPO>KUBAHUS
OK 010K 02 | Tema 4.4, Tect
OK 04 OK 07 | Baustaue Pemenne npakTHKO-OpUEHTHPOBAHHBIX
AHTPOIIOTEHHBIX pacyYeTHBIX 33JaHUH 110 COXPAHEHUIO IPUPOIHBIX
¢dakxTopoB Ha Ouocepy | pecypcoB CBOETO pernoHa MpOKUBaHUS
OK 02 OK 04 | Tema 4.5. OueHuBaemast Auckyccus BoinmonHeHus
OK 07 Binustaue conuaibHO- MpaKkTUYECKHX 3aanuii: "Onpenenenue
HKOJIOTHYECKUX CYTOYHOT'O pallioOHa MUTaHUA'",
(GakTOpOB Ha 340POBbE "Cozianue UHAMBUIya IbHOM MaMATKH 110
4eJIoBeKa OpraHu3aluy palMoOHAIbHON (GU3NUECKOM
aKTUBHOCTH"
Beinonnenue nabopaTopHoit paboTsl Ha BBIOOP:
"YMcTBeHHast paboTococoOHOCTR", ""Busiaue
abuoTnyeckux (akTOpPOB Ha YeNoBeKa(HU3KHE U
BBICOKHE TeMIeparypbl)"
OK 01 OK 02 | Tema 5.2.3. BrimonHenue keiica Ha aHaU3 HHPOPMAITHH O
OK 04 ITIK... | buorexHonoruu u pa3BUTHUN OMOTEXHOJIOTHH C UCTIOJIB30BAaHUEM
pacTeHus pacTeHuii (1o rpymnmnam), mpeacTaBieHue

pPE3YyJIbTATOB PEIICHUSI KEHCOB

Pasnea 6. Buoskosoruueckue

HpeIICTaBJ'ICHI/IC PE3YJIbTATOB BBIIIOJIHCHUS

ucc/ie10BaHuA y4eOHO-UCCIIEeI0BATENbCKUX IPOEKTOB
(BBICTYIIJIEHUE C NTPE3ECHTALINEN )
OK 01 OK 02 | Tema 6.1. OcHOBHBIE BrimonaeHune nabopatopHbIx paboT Ha BRIOOD B

OK 04 OK 07

METOJIbI

MUHHIPYIIIAX:
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OHMOPKOJIOTHYECKHAX
HUCCIIENOBaHUI

1. Binsdnue Temneparypsl Ha pocTa U
(U3HOTIOTHUECKYIO0 aKTUBHOCTD JIPOMCGKEBBIX
KIIETOK

2. BnusnHue yrieBonoB Ha pocTa U
(U3UOJIOTMUECKYI0 aKTUBHOCTD JAPOMKEBBIX
KIIETOK

3. CoueraHHOE BIUSHUE TEMIIEPATYPbI U
YIJIEBOJIOB Ha POCTa U (PU3UOTIOTNIECKYIO
AKTUBHOCTB JIPOKIKEBBIX KIETOK

OK 01 OK 02
OK 04 OK 07

Tema 6.2
buoskomornueckuii
AKCIIEPUMEHT

BeinonHenue yueOHO-HCCIE0BATEIbCKOTO
IPOEKTa Ha BBIOOD:

1. OneHka KauecTBa aTMOC(hepHOro Bo3ayxa
2. OueHKa Ka4ecTBa II0YB METOJIOM
duTOTECTUPOBAHUS

3. OueHka Ka4yecTBa BOJ NOBEPXHOCTHBIX
BOJIOEMOB T10 OPTaHOJETITUIECKUM U (PH3HKO-
XMMHUYECKUM CBOMCTBaM

4. Bnusiaue [1AB Ha pocT u pazButue cemsiH
BBICIINX PACTEHUI

5. BummstHue coneBoro 3arpsi3HeHUs Ha pOCT U
pa3BUTHE CEMSH BBICUIMX PACTEHUN

OK 01 OK 02
OK 04 OK 07

Brimonnenune 3a4eTHERIX 3aaHUN
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