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1. OO0masi xapakTepucTHKa padoveil MporpaMmbl
o0meo0OpasoBaTenbHO Jucuumnabl «BUOJIOT'USD»
1.1. MecTo AMCHUILIAHBI B CTPYKTYpe odpa3oBareabHoii mporpammsel CITO

Oo6meoOpa3oBaTenbHas aucnuiuinHa «buomorusy sBIsSETCS 00S3aTEIHPHOW YaCTHIO
0011e00pa3oBaTeIbHOrO IUKIa 00pa3oBaTenbHOM Mporpammbl B cootBeTcTBUU ¢ PI'OC
CIIO mno cmemuansHOCTH 19.02.12 «TeXHOJOTHMS NOPOAYKTOB ITMTAHHS KHBOTHOTO
IIPOUCXO0KICHHUS.

1.2. Hean n nuianHupyemble pe3yJbTaThl OCBOCHUS AUCHUIIIHHbBI:

1.2.1. Hean (uCUMILINHBI
Hean: popMupoBanre y oOy4yarOmMXCs CUCTEMbl 3HAHUW O Pa3IMYHBIX YPOBHAX

KU3HU CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUNA O >XUBOW NPHUPOJEC, HABBIKOB 10
MPOBEICHUIO OMOJIOTMYECKUX HCCIEJOBAaHUN C  COOJIIOJIGHUEM HJTUYECKHX HOPM,
apryMEHTUPOBAHHOW JMYHOCTHON MO3UIMU MO OEPEeKHOMY OTHOIICHHUIO K OKPYKaIOIIeH
cpene.

3amaun:

* nojiyueHue (PyHIaMeHTaIbHbIX 3HaHUMW o Ouonornueckux cucremax (Kiertka,
Opranmsm, Ilonmynsums, Bua, Okocucrema); HCTOPUM  Pa3BUTHS  COBPEMEHHBIX
MPEACTABICHUM O >KMBOW TPUPOJE, BBLIAOIIMXCS OTKPBITUSX B OMOJOTHYECKON HAYKE;
poiii OUOJOTMYECKON HaykKd B (OPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHHBI MUPA; METOIAX HAYYHOTO MTO3HAHUS;

* OBIQJCHUE YMEHUSIMH JIOTHYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHWUW B MPAKTUUECKON AEATETBbHOCTH JIIOJICH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUM;, OMNPEACNATh >WBbIE OOBEKTHI B MPHUPOJIEC; MPOBOJUTH HAOIIOJCHHUS 3a
OKOCUCTEMaMU C IEJIbI0 UX OMHUCAHUSI U BBISIBJICHUS €CTECTBEHHBIX M aHTPOIOTCHHBIX
W3MEHEHUH; HAaXOUTh U aHAIM3UPOBATh HH(POPMAIIUIO O KUBBIX 00BEKTAX;

* pa3BUTHE [IO3HABATEIbHBIX HMHTEPECOB, WHTEIUICEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM  OOydYarommxcsi B TpOIEcce H3YyYCHHS OMOJIOTHYECKUX  SIBJICHUM;
BBIJIAIOIINXCS  JIOCTIKCHUM OHMOJIOTMH, BOIICAIIUX B OOIICUEIOBEYECKYIO KYIbTYPY;
CJIOKHBIX W MPOTHBOPEUYUBBIX IMyTEH pPa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3TJIAJIOB, WJIEH,
TEOpUH, KOHIEMINUMA, TUIIOTE3 (O CYIUIHOCTH M MPOUCXOXKJICHUM KU3HH, YEJIOBEKa) B XOJE
paboThI C pa3NIUYHBIMU HCTOYHUKAMH HHPOPMAIINH;

* BOCNUTaHUE YOEKICHHOCTH B HEOOXOAUMOCTH TO3HAHUS >KHBOW TMPUPOJIBI,
HEOOXOUMOCTH  PallMOHATBHOTO  MPUPOJONOIB30BAHMS, OEPEKHOIO0 OTHOIIEHHUS K

OPUPOAHBIM pecypcamM U OKpyKaroueh cpene, COOCTBEHHOMY 3J0POBBIO; YBXKEHHUS K



MHEHHIO OTIITOHEHTA MPU 00CYKIEHUH OMOJIOTHYECKUX MPOOIIeM;

* HCIOJIb30BAaHME TNPUOOPETEHHBIX OMONOTMYECKMX 3HAHMUH M yYMEHHH B
MIOBCEHEBHOM J>KM3HU JUIS OLEHKH MOCIEICTBHHA CBOEH AEATENbHOCTH (M IESTEeIbHOCTH
JIPYTUX JIIOJeH) MO OTHOIICHUIO K OKpY’Kawolled cpeae, 3A0pOBbIO APYrUX JIIOACH U
COOCTBEHHOMY 3/I0POBbIO; 0OOCHOBaHHUE U COONIOICHNE Mep MPOPUIAKTHKU 3a00IeBaHUIH,
OKa3aHHe TIEPBOl MOMOIIIH NIPU TPaBMaXx, COOJIIO/ICHIE MTPABUJI IOBEICHUS B IIPUPO/IE.

1.2.2. Ilnanupyembie pe3yJbTaThl OCBOEHUS
001meo0pa3oBaTeJIbHOM JUCHUUILIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO

B pesynbrare ocBoeHHs 00pa3oBaTeIbHOI MPOrpaMMBbl y BHITYCKHUKA JJOJKHBI OBITh
copmupoBaHbl 001He U TPOPECCUOHATFHBIE KOMITETECHIIUH.

BrinmyckHUK, OCBOMBIINN 00pa30BaTebHYIO MPOrpaMMy, TOJKEH 00J1a/1aTh CIICTYIOIIUMHI
oOnmwmMu komrereHaMu — OK:

OK 01. BriOupaTs criocoOsbl pemieHus 3aaad npopheccuoHaIbHON JeATEIbHOCTH
MIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA MIOUCKA, AaHAJIN3a U UHTEPIPETALUN
uHdopmaIuu, u

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJIEKTHUBE U KOMaH/IC;
OK 09. ITonb3oBaThcs MPOPECCHOHATIBHON JOKYMEHTAIIMEH Ha TOCYJaPCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



2. CTpyKTypa u coaep:kaHue 0011e00pa30BaTeIbHOM TN CIUIIINHBI

2.1. OO0beM TMCHHIIHHBI H BUABI y4eOHOI padoThI

Buj yueOHoil padoThI

0O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIUATITHHBI 144

B T.Y.

OcHOBHOE coJiepKaHue 112
BT. Y.

TEOPETHYECKOE 00yUeHne 64
[[pakTHUeCcKue 3aHATUS 64
CamocrosTenbHas paboTa 16
IIpoMe:xxyTOoUHAasi aTTecTAUSA 9K3aMEeH




Koan

IlnanupyemMble pe3yJbTaThl 0CBOCHHS JMCIHUIIJIHHBI

MacTepCTBa, TPYI0THO0HE;
- TOTOBHOCTh K aKTHBHOM
ICATCIIBHOCTHU TEXHOJIOTHYECKOMI
)51
COLMATBHOM
CITIOCOOHOCTh
WHUIIMAPOBATh, IUTAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJTHSATh
TaKy0 JeSTeIbHOCTD; - UHTEPEC K
pa3InIHbIM chepam
npodhecCHOHANLHOM e TeNIbHOCTH,

OBJageHue

HAIpaBJICHHOCTH,

HaHMeHOBaHHe
OO6mue (JIMYHOCTHBIE U
¢opmupyempbIx JMcuMILIMHAPHDBIE (IPeAMeTHbIE)
. MeTanpeaMeTHbIe)
KOMIIeTeHIHit
OK 01. Beibupats
CIIOCOOBI PEIICHUS
- chopMHpOBaTh 3HAHHUS O MECTE€ W POJU OMOJIOTUM B CHCTEME €CTECTBEHHBIX HAYK, B
3aj1a4 MpoQeCcCHOHANb . .
. B yacTu TPYA0BOIO (GbopMUPOBaHUN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, B TO3HAHUH 3aKOHOB
HOI JeSITCIIBHOCTH
BOCIIMTAHUS: MPUPOJLI W PEHICHUH >KU3HCHHO BAXKHBIX COIMAIBLHO-ITHYECKUX, IKOHOMHYECKHUX,
MPUMECHHUTEIHHO K
HKOJIOTMUECKUX MPOOJIEeM YelIOBEYECTBA, a TaKKE€ B PEUICHUH BOIMPOCOB PAIlMOHAIBEHOTO
Da3JIMUHBIM - TOTOBHOCTH K TPYAY,
[IPUPOIOTIOIB30BaHMS; B (POPMHUPOBAHNUH IICHHOCTHOTO OTHOIIICHHS K MPUPO/IE, 0OIIECTB
KOHTEKCTaM O0CO3HAHHUE LEHHOCTH PHpOA > B Gopmup H PHPOZIE, OB Ys

YCJIOBCKY, O BKJIAJC pOCCHfICKPIX n 3ap}/'6e)KHBIX YYCHBIX - OHOJIOTOB B Pa3BUTUC
6I/IOJ'IOFI/II/I; Q)YHKI_II/IOHEU'ILHOI\/’I T'paMOTHOCTH YCJIOBCKA I PCHICHUA JKU3HCHHBIX HpO6J’I€M,

-  YMETh
OCHOBOIIOJIATAIOIINE OMOJOTUYECKUE TEPMUHBI M TIOHITHS (3KU3HB, KJIETKA, TKaHb, OPTaH,

BJIAJCTH CHCTEMOH OMOJIOrHYECKUX 3HaHI/II\/'I, KoTOpas BKJIFOYACT:

OpTraHu3M, BUJ, TOMYJSAIUS, OKOCHUCTEMA, ouorieHo3,  Omocdepa;
METa00IIN3M, TOMEOCTAa3, KJIETOYHBIN UMMYHUTET, OMOCHHTE3 Oenka,

OHMOTIOIMMEPHI, JIMCKPETHOCTD, caMoperyJIsIus,
CaMOBOCIIPOU3BEICHHE, HACJIEACTBEHHOCTD, U3MEHYMBOCTD,

HYHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);
Oouonoruueckue teopuu: kinerounas teopus T. IlIBanna, M Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO uMMyHHUTeTta [I. Opnux, M.MA. MeuHunkoBa, XpOMOCOMHas

Teopus HacyeIACTBeHHOCTH T. MopraHa, 3aKoH




YHUBEpPCAIbHBIMU y4E€OHBIMU

[M03HABATEIIbHBIMU JICHCTBUSIMU: Q)

0a30BbIe JOrHYecKHe
neicTBUA:

- CaMOCTOSITEIHHO
(dbopmynupoBaTh u
AKTYaJIu3UPOBATh npobiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIIMBATh
CYILIIECTBEHHBIN MPU3HAK WM
OCHOBAaHUS TS CpaBHEHHSI,
Kiaccuukanum u
0000IIEHNS; -

OTIPENIETISATh eI
EeSITENLHOCTH, 3aJ1aBarh
apaMeTpsl U KPUTCPUH  UX
TOCTHIKEHHS,

- BBIABIIATH
3aKOHOMEPHOCTHU 5
MIPOTUBOPEUHS B

paccMaTpUBAaEMbIX SBJICHUSAX;

BHOCUTH

KOPPCKTHUBBI B ACATCIILHOCTD,

3aponbimeBoro cxozacrsa K. bapa, sBomonuonHas teopus Y. [lapBuHa, CHHTETHYECKas
TEOpHsl SBOJIIOLUH, Teopust aHTpomoreHeza Y. JlapBuna; Teopust Ouoreornenosza B.H.
CykauéBa; yueHus H.W. BaBmioBa - o LlenTpax MHOrooOpasusi U IHPOUCXOKACHUS
KynbTypHbIX pacreHui, A.H. CeBepuoBa - o myTsX U HampaBieHUsX 3Bosrouuu, B.U.
Bepnackoro - o 6uocdepe;

3aKOHbBI (€IMHOOOpa3usi MOTOMKOB IIE€PBOIO IIOKOJIEHUS, pPAacCILEIUIEHUs] MPU3HAKOB,
I.

HACJICAOBAHUS IIPU3HAKOB W HAPYHICHUA CHCIUICHUA T'CHOB T. MopraHa; T'OMOJIOTHYCCKHUX

HC3aBUCHUMOI'O HaCJICJOBaHUA IMPHU3HAKOB MGH,Z[CJ'ISI, CLCIINICHHOI'O

PsI0B B HacineACcTBeHHOM n3menunBocty H.W. BaBunosa, renetnueckoro paBHosecust JIx.
Xapnu u B. Baitn6epra; 3aponpimeBoro cxoacta K. bapa, 6uorenernueckoro 3akona 2.
["exkens, @. Mrosiepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaBuna (mMuHumyma FO. JluOuxa, SKoJOTMUECKOW MHUpaMUbI YHCes, OHMoMacchl U
SHEPIrHN);

runore3bl  (koauepBaTtHo A.M. Omnapuna, nepsuuHoro OymnboHa Jx. XonneliHa,

mukpochep C. Doxkca, pudozuma T. Yek);

- C(i)OpMPIpOBaTL YMCHUA PaCKpbIBATb COACPIKAHUC OCHOBOIIOJIararonmux

OHOJIOTNYECKUX TeOpI/Iﬁ n THUIIOTE3! KHCTOQHOﬁ, XpOMOCOMHOfI, MyTaHHOHHOﬁ,

3BOJ'IIOLIPIOHHOI>1, MMPOUCXOKACHUA KU3HU U YCIOBCKA; BJIAJICHUC CHCTEMOH 3HaHUK 00

OCHOBHBIX METOAaXx HAay4YHOIr' O IIO3HAaHMH, HCIIOJIB3YEMBIX B OHMOJIOTHYECKUX

MCCIIENOBAHUAX KUBBIX O0BEKTOB U DKOCUCTEM (ommmcanme,  HW3MEpEHUE,
MPOBEICHNE HAOIIOACHUI); CTOCOOAMH BBISIBJICHHUS U OLIEHKH aHTPOIIOTCHHBIX U3MEHEHUN
B IPUPOJIE;

- copMHpoBaTh YMEHHMsI PACKpbIBaTh OCHOBOIIOJIAraloIide OWOJIOrMYecKHe 3aKOHBI U

3akoHomepHocTH (I'. Mennens, T. Moprana, H.11. Basunosa, O.




COOTBCTCTBHC
L CJIAM, OLCHUBAThb

HOCJ'ICI[CTBI/II\/'I JCATCIIBHOCTH, -

pe3yabTaTOB

puCKU

pa3BUBAThH KpEaTuBHOE
MBILILICHUEC npu peIICHUH
YKU3HEHHBIX TIPOOIIeM

0) 0a3oBble

HccaeI0BaTeILCKUe AeiicTBHUSA:

- BJIaACTH HaBBIKaMH

Yae0HO-UCCIIeIOBATEIIbCKON

[MPOEKTHOM JIEeSITETbHOCTH,
HaBbIKAMH paspenieHus
mpooem; - BBISIBJIATD

MMPUINHHOCJICACTBCHHLIC

CBSI3U "
AKTYaJIN3UPOBATH 3a1auy,
BBIJIBUTATh TUIIOTE3Y ee
peLIeHus, HAaXOJUTh
ApryMEHTBI TS
T0Ka3aTesIbCTBa CBOMX
YTBEPKICHUH, 3a/1aBaTh
[mapaMeTpbl u KpUTEPUU
pELIEHHUS; -  aHAJIU3UPOBATh

['exkens, @. Mromepa, K. bapa), rpanutibl uX IpUMEHUMOCTH K )KUBBIM CUCTEMaM;

- YMETB BBIACIATE CYILICCTBCHHBIC IIPU3HAKH

CTPOEHUS  BUPYCOB,  KJETOK IPOKAPHUOT U

9YKapHOT;

OHOreOIIEHO30B,

OJHOKJICTOYHBIX U

MHOTOKJIETOYHBIX ~OpPraHU3MOB, BHUJOB, 9KOCUCTEM U Ouochepsl;

CTPOCHHsI OPraHOB M CHCTEM OPraHOB PACTEHUH, JKUBOTHBIX, 4YEJIOBEKA; IPOLECCOB
PKU3HEACATEIIBHOCTH, IPOTEKAOIUX B OPraHU3Max PAaCTCHUM, )KUBOTHBIX U YEJIOBEKA;

OMOJIOTUYECKMX  TPOIECCOB: oOMeHa BemiecTB (Meraboym3Mm), uHOpMAIUU W

[IPCBpAlICHUA 3HCPIUHU, 6p0)KeHI/I$I, aBTOTpO(l)HOFO n FeTepOTpO(bHOl"O THUIIOB ITUTAaHU,

q)OTOCHHTCBa n XCMOCHHTEC34, MMHTO34, Meﬁ03a, raME€TOrcHeE3a, 3M6pI/IOFeH638.,

HOCT3M6pI/IOHaJ'ILHOFO pPa3BUTHA, PA3MHOXCHUA, HHAUBUAYAJIbBHOI'O PA3BUTUA OPraHU3Ma

(oHTOTEHE3a), B3alMOJICHCTBUSA T€HOB, TeTepO3uca;
NMecTBUH ~ MCKYCCTBEHHOTO  OTOOpa,  CTaOMIIM3HPYIONIETO, JBIDKYIIETO U
Pa3pBIBAIOIETO  €CTECTBEHHOTO OTOOpa;  a/uIONAaTPUYECKOr0 M CHMIIATPUYECKOTO

BUI000pa30BaHUs; BIMSHMS JABWKYIIMX CHUJI SBOJIIOIMHM Ha TEeHO(OHA MOMYJSALUM;
[PUCIIOCOOJIEHHOCTH OPraHu3MOB K cpefe OOWTaHMs, 4YepelOBaHUs HaIlpaBICHUN
HBOJIIOLIMK; KPYTOBOPOTA BELECTB U IOTOKA SHEPTUU B IKOCUCTEMAX;

- IPUOOPECTH OMBIT IPUMEHEHHSI OCHOBHBIX METOJIOB HAYYHOT'O MMO3HAHMSI, UCIIOIb3yEMBIX
B Ouonoruu: HaOMIONAEHUS M OMNHMCAaHUS JKUBBIX CHCTEM, IIPOLECCOB U SBJICHUIL,
OpraHu3aly U IPOBEICHUSI OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BbIABHKCHUS TUIOTE3,

BBIABJIATH 3aBHCHUMOCTH MCXKOY HCCIICAYEMBIMHA

BCJIIMYNHaAMU, 00BACHATH IMOJIYYCHHBIC PE3YJIbTAaThl U




peLeHust 3a7a41
PE3yJbTAThI, KPUTUYECKHU
OLICHUBATh 150.

JOCTOBCPHOCTD, IPOTHO3UPOBATH
M3MCHCHHEC B HOBBIX YCIIOBUAX; -
YMCTDb IICPCHOCUTL 3HAHUA B
IIO3HABATCJIbHYIO n
[MPAKTUYCCKYHO obnactu

KU3HCOACATCIIbHOCTH,

- YMCTb HHTCTPHUPOBATH

SHaHWA u3 Pa3HbIX

MpEeAMETHBIX 00J1acTel;

- BBIIBUT'aThb HOBBIC niaeu,
npeiarath OpPUTHHAIbHBIC
M10/TXO/IbI U PEUICHUS;

-  CIOCOOHOCTH ux
WCIIOJIb30BaHUS B
MMO3HaBaTEIILHON u

COLIMAIBHON MTPAKTHKE

(GbOopMyIUPOBATH BBEIBOJIBI C UCIIOJIb30BAHUEM HAYYHBIX TIOHATHH, TEOPHIA U 3aKOHOB;
- copmupoBaTh yMEHHS BBLICTSATh CYINIECTBEHHBIC MPH3HAKA BUPYCOB, KIIETOK
[POKAPUOT M DYKAPUOT; OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, BHUIOB,

6I/IOFCOI_IGHO3OB N 3KOCHUCTEM, 0COOEHHOCTH IIpouecCcoB obMeHa BCHICCTB U IIPCBPALLICHH

PHEPrUM B KJIETKe, (OToCHHTE3a, IUIACTUYECKOTO M OJHEPreTHYecKoro oOMeHa,

XEMOCHHTE3a, MHTO3a, Meio03a,  OIUIOJIOTBOPEHUS, pa3BUTHUS U
PasMHOKCHUsS, WHIMBUAYAJBHOTO pAa3BUTHS oOpraHu3Ma (OHTOreHes3a), OOpbOBI 3a
CYyILLECTBOBaHHUE, €CTECTBEHHOI'O otbopa, BUJ1000pa30BaHus,

MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, BIUSHUS KOMIIOHEHTOB IKOCHUCTEM,
AHTPONIOTEHHBIX M3MEHEHHH B DKOCHCTEMax CBOCH MECTHOCTH, KPyrOBOPOTa BEUIECTB H
MpeBpalleHe SHEPTUu B Onocdepe;

- chopmupoBaTh yMEHHS TPHUMEHATH T[OJyYCHHbIE 3HaHHS 11  OOBSICHEHHUS]
OMOJOTMYECKUX TMPOLIECCOB W SBICHUH, Uil TPUHATHSA TPAKTUYECKUX PELIICHUH B
MMOBCEIHEBHOM JKM3HHU C 1LIeJIbI0 o0ecreueHus: 6€30MacHOCTH CBOETO 3/I0POBBS M 310POBbS

OKpYXXaloIMUX JIoAeH, coOMI0JeHusT 370pOoBOro o0paza >KU3HHM, HOPM TPaMOTHOIO

MIOBEJICHUSI B OKpY>KAroIIel MPUPOJHOM  cpene;  MOHHMaHHUE
HEOOXOIUMOCTH  HCHOJb30BAaHUS  JOCTMOKEHUH  COBpEMEHHOW  OMOJOTMH U
OMOTEXHOJIOT Ui JUTSt PaMOHAIBHOTO MIPUPOJONIOIB30BAHMS; yMEHUue
MCIIOJIb30BAaTh  COOTBETCTBYIOIIME AapryMEHThI, OWOJIOTMYECKYI0 TEPMHHOJOTHIO H

CUMBOJIMKY JJII OOKAa3aTCJIbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX TPYIIIL,

B3aUMOCBA3U  OPraHU3MOB H  CpCIbl OGI/ITaHI/ISI; CANHCTBA YCJIOBCYCCKUX  pacC;

HEOOXO0MMOCTH 3/I0POBOr0 00pa3a KU3HHU,
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COXpPaHEHMsI pa3HOOOpa3usl BUIOB U SKOCHCTEM, KaK YCIIOBHS COCYLIECTBOBAHUS IPUPOAbBI
1 4EJI0BEUECTBA;
- chopMupoBaTh yMEHus  pemaTb ~ OHOJOrMYECKHEe  3aJayd,  COCTABIATh
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAHUA JJISl Pa3HbIX TUIIOB HACJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB, COCTaBJIAITb CXEMbl IEPEHOCA BELIECTB M 3HEPIUM B HKOCHCTEMax (Lienu
[UTaHUsS, [HILEBbIE CETH), BBIABIATH NPUUMHHO-CIEIACTBEHHBIE CBSI3M  MEXIY)
MCCIIelyeMbIMH OMOJIOTUYECKUMH 00bEKTaMH, MPOLIECCAMHU U SIBJICHUSMU; JIeNIaTh BHIBOJIbI
U TMPOTHO3bI HAa OCHOBAHUHU TIOJYYEHHBIX pe3yJbTaToB;, - CGHOPMHUPOBATH YMEHUS
KPUTUYECKH OLEHMBATh HHGOpPMALHI0 OHOJOIMYECKOrO COJEP)KaHMs, BKIIIOYAIOILYIO
[ICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeICTBa MaccoBOM
uHpOpMaIUY, HAyYHOIOMYJIApHbIE MaTepHabl);
MHTEPIIPETUPOBATh 3TUYECKUE AaCMEeKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHH,
MeAUIMHE,  OMOTEXHOJIOTHH; paccMaTpuBaTh riio0aabHbIE AKOJIOTMYECKUE
pOo0JIEMbI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO,
YMEHHE OILICHMBAaTh JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JacTH
OMOTEXHOJIOTUU U TEHETUYECKUX  TEXHOJOrud  (KJIOHHpPOBAHHE,
VMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANPABIEHHOE M3MEHEHHME TE€HOMa M CO3JaHHE
TPAHCT€HHBIX OPTaHU3MOB);
- chopMupoBaTh YMEHHsI CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIEC U YCTHBIE COOOIEHUS Ha
OCHOBE OHWOJOTHYECKOW WHPOPMAUM W3 HECKOJBKHX HCTOYHHKOB, TPaMOTHO
MCII0JIb30BaTh OHATUHHBIN anmnapat OMoJI0THH;
- YMeThb BBIIIBUTaThb TUIIOTE3bl, IPOBEPATh HUX OKCIEPUMEHTAIBHBIMH CPEICTBAMU,
dbopMynupys Lenb HCCIEAOBAaHUS, AHAIM3MPOBATH MOJYYECHHBIC PE3yJibTaThl U JeNaTh

BbIBOJbI,




- IPpUHUMATb Yy4aCTUC B HaquO—HCCHeHOBaTeHBCKOﬁ pa60Te 10 6I/IOJ'IOFI/II/I, OKOJIOTHHN H
MCIHUILINHC, HpOBO,Z[PIMOﬁ Ha 0a3e IKOJbHBIX Hay4YHbIX O6HI€CTB n HY6J'II/I‘IHOHpeI[CTaBJ'IHTB
IMOJIYYCHHBIC Ha

PE3YIbTAaThI YUCHHUYCCKHUX

KOH(EpEeHIMSIX Pa3HOTO YPOBHS;

OK 02.
Mcnosb30BaTh
COBPEMEHHBIC
CpeJICTBA ITOUCKA,
aHaIIM3a u
WHTEPIPETAIIH
nHpopManuu u
WH(POPMAIIMOHH bIC
TEXHOJIOTHH ISt
BBHITIOJTHEHUS 3a/1a4
npodeccroHanb HOM

JICATCIIBHOCTH

B obOnactu LHEHHOCTU
HayLIHOFO IIO3HAHUA.
- c¢(hOpMHUPOBAHHOCTh

MUPOBO33PEHUS,

COOTBECTCTBYIOIICTO COBPEMCHHOMY

YPOBHIO
pa3BUTHUS HaYKH u
00LIECTBEHHON MIPAKTHKH,
OCHOBAaHHOTO Ha Jajore
KYJIBTYD, CIIOCOOCTBYIOLIETO

OCO3HAHMIO CBOETO MECTA B
MOJUKYJIBTYPHOM MHUDE;

- COBCPHICHCTBOBAHUC

SI3LIKOBOM "u YUTATEILCKOMN

KYJIbTYpbI KaK CpencTBa

B3alMOJICHCTBHUA MEXIY

JIFOAbMU U ITO3HAHUA MHPA;

- OCO3HaHUe LIEHHOCTH
Hay4YHOU JEATEIbHOCTH,

rOTOBHOCTH OCYHICCTBJIATDH

TMTNOEKTHOR) 1% 1

- copMuUpOBaTh YMEHUS KPUTHUYECKH OLIECHUBATh HHPOPMAIIHIO OHOIOTHYECKOTO

COACPIKaHHA, BKIHOYAIOMIYHO IICCBAOHAYYHBIC 3HAHWA W3 PAa3JIMYHBIX HCTOYHHUKOB

(cpenctBa MacCoOBOM uH(popMaluuy, Hay4HOIIONYJIAPHBIE MaTepuabl);

MHTEPIPETHPOBATh ATHUYECKHE aCIEKTHl COBPEMEHHBIX HCCIIEJOBaHUI B OHOJIOTHH,
MeuIuHe, OMOTEXHOJIOTUH;

- MHTEpIPETUPOBATh STUUECKUE ACHEKThl COBPEMEHHBIX MCCIIEOBAaHUN B

Ouosiorum, MeJIULUHE, OMOTEXHOJIOTUH; paccMaTpuBaTh rio0ajibHbIe
HKOJIOTUYECKUE TPOOJIIEMBI COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIIEHHIO K HUM
COOCTBEHHYIO IMO3UIUIO, YMEHHE OIEHMBAaThb ATHYECKUE

ACIICKTbl COBPEMCHHBIX|

HCCiIeq0OBaHuN B oOJ1acTu OHMOTEXHOJIOTHHA U TE€HETHYECKUX TEXHOJOTHU

(KJ'IOHI/IpOBaHI/Ie, HUCKYCCTBCHHOC OINIOJOTBOPCHUC,
HAIpaBJICHHOC U3MCHCHHUC I'CHOMA U CO3/IaHUC TPAHCT'CHHBIX OpFaHI/ISMOB);

- C(i)OpMHpOBaTL YMCHHSA CO3aaBaTb COOCTBEHHBIE TUCHMEHHBIC U YCTHBIC

C006H_ICHI/I$I Ha OCHOBE OHOJIOTHYECKOM I/IH(I)OpMaI_[I/II/I N3 HCCKOJBKHX HWCTOYHHUKOB,

'pPaMOTHO UCIIOJIB30BATh MMOHSATUMHBIN arrapar Ouoyoruu
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e TeIbHOCTh UH/IMBUYaJIbHO U B
rpynne; OBnageHue
VHUBEpPCAIbHBIMU y4EeOHBIMU
MM03HABATEIILHBIMU JICHCTBUSMU: B)

pabota ¢ nuHpOpManHEid: -

BJIAJIETh HaBbIKAMH
[TOJIy4ECHUS uHpOpMaun u3
MCTOYHUKOB pa3HbIX THUIIOB,

CaAMOCTOATCIIbBHO OCYIICCTBIIATH

TIOUCK,
AQHaJIN3, CHUCTEMATH3ALNIO "
WHTEPIIPETALINIO uHpopMaun
Pa3JINYHBIX BUI0B upopm

[IPEICTABIICHUS; - CO3/1aBaTh TEKCTHI
B Pa3IMYHBIX opMaTax ¢ y4eTOM
Ha3Ha4YCHMS

MH(pOpMaLIUU U 11eJIeBOI

AyAUTOPHH, BBIOMpast
ONTHMAJILHYIO bopmy
[IPEICTaBICHUS u

BU3YyaJIU3alluU;




- OLICHUBATD JIOCTOBEPHOCTb,
JIErMTUMHOCTD UH(OpMALINH, €€
COOTBETCTBUE MIPABOBBIM u
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa
WH(}OPMaIMOHHBIX u
KOMMYHHUKAITHOHHBIX TEXHOJIOTHUI B

pPCHICHUN KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeboBaHMi
BPFOHOMI/IKI/I, TCXHUKHU
0€30I1aCHOCTH, TUTHCHEL,

pecypcocOepeKeHusl, MPaBOBBIX U
OTUYCCKHUX HOPM, HOpM
MH(OPMaIMOHHON 0€30MaCHOCTH;

- BJIaACTh HaBbIKaMH

pacro3HaBaHUs U 3allUTHI
nH(popMaluu, HHPOPMAIIMOHHOM

0€30ITaCHOCTH JINYHOCTH

OK

04.

- T'OTOBHOCTbH K

- chopMHpOBaTH YMEHUS CO3/1aBaTh COOCTBEHHBIE MMUCbMEHHBIE U YCTHBIE
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DddexkTrurHO
B3alMO/ICHCTBOB aTh U
paboTaTh B
KOJJIGKTUBE U

KOMaHIC

CaAMOPA3BUTHIO,
CaMOCTOATCIIbHOCTH n

CaMOOIPCACIICHUTIO,

-OBJIaJICHHUC HaBBIKaAMH

y4eOHO-UCCIIeIOBATEILCKOMH,
[IPOCKTHOM U COLMAILHON
NesATEIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU
nelicTBUAAMH: O COBMeCTHAAA
NesITeIbHOCTD!

- MOHMMATh M UCTIOJIB30BATh
[MPEUMYIIECTBA KOMaHIHON U

VHIUBUAYAIbHON paboThI;

- [IPUHUMATb OCiIn
COBMECTHOM ACATCIIBHOCTH,
OpraHHU30BbIBATH n

KOOPJIUHUPOBATh IEUCTBUS TIO €

JOCTUKEHUIO:
COCTAaBJISATH IIJIaH JICHCTBUH,
pacnpeensaTh POy ¢ y4eToM
MHEHUH YJaCTHUKOB 00CYX/1aTh
pE3yJIbTATHI

COBMECTHOI paboThI;

COOOIllEHHsI HAa OCHOBE OMOJOrHMYecKONM HHGOPMAlMU U3 HECKOJIbKHX HCTOUYHUKOB,

TPaMOTHO MCIOJIB30BaTh IOHATUHHBIN anmapar OMOJIOTHH;

- YMEThb BBIJBUraTh THUIOTE3bl, MPOBEPATH HX HKCICPUMEHTAIBHBIMU CpPEICTBaMH,

dbopMynupys Lenb KCCIEAOBAaHUS, aHAIM3MPOBATH MOJYYEHHBIC PE3YyIbTAaThl U JENaTh

BBIBO/IbI;

- [PUHUMATh y4acTHE B HAyYHO-HCCIIEI0BATENIbCKOM paboTe 1Mo OMOJOTHH, IKOJIOTUU U

MEAUIIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB U MyOIMYHOTIPEICTABISTh
IIOJIy4YEHHbBIE Ha

PE3YyIbTAaThL YUCHUYCCKHX

KOH(EPEHIUIX Pa3HOTO YPOBHSA




- KOOPJIMHHUPOBATh u

BBIIIOJIHATH paboty B
YCIOBHAX peajibHOTO,
BUPTYaJIbHOTI'O u
KOMOHWHUPOBAaHHOTO
B3aUMOJICHCTBHUS; -

OCYILECTBIIATh
[HO3UTHBHOE CTpaTeru4eckoe
[IOBEJICHUE B pa3IMyYHbIX
CUTYalUsX, HPOSIBIISATH

TBOPUECTBO U  BOOOpa)keHHeE,
OBITh NHUITMATHBHBIM
OBy1ajeHNe YHHBeEPCAJIbHbIMH
peryJsiTHBHBIMH 1CTBUSIMM: 1)
NpUHATHE ce0sl M APYTruX Jrogeii:
- IpPUHUMATH MOTHUBBI U
AQpryMEHTHI IpYTUX JIIOJeH MpH
aHan3e pe3yiIbTaToB
eI TeIbHOCTH;
- NPU3HAaBaTh CBOE MPABO U
[paBo APYTUX JItOJIeH Ha OIIMOKH; -

pa3BHUBAaThb CIIOCOOHOCTh

16



[MOHUMATb MUP C MMO3UIUN APYTroro

JCJIOBCKA

OK 07.
ConelicTBOBaTh
COXPaHEHHIO
OKpY>Karolleu Cpeibl,
pecypcocOepexe HUIO,
[IPUMEHSTH 3HaHUS 00
W3MCHCHUU KIIMMATa,
[TPUHIIUIIBI
OEPEIKITUBOTO
MPOU3BO/ICTBA,

A eKTUBHO
IEHCTBOBATH B
UpE3BBIYANHBIX

CUTyalusax

B 00.1acTH 3K0710rHYeCKOT0
BOCTIMTAHUS:
- c(hOpMUPOBAHHOCTh
DKOJIOTUYECKOH KYJIBTYPHI,
[MOHUMaHUE BIIUSIHUS
COIIMAIbHO-3KOHOMUYECKHUX
[IPOLIECCOB Ha COCTOSTHUE
[IPUPOAHON U COLIMATILHOM CPELBI,
OCO3HaHUE
rJ100aBEHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- IJIAaHUPOBAHUEC u

OCYILIECTBJIEHUE JICVCTBUI B

OKpYXKaloIIel cpelie Ha OCHOBE

3HAHUS LEIEH YCTOMYUBOIO
pa3BUTHSA

YeJII0OBCUCCTRA;

AKTHBHOE HETIPUSITUE
e CTBUM, NPUHOCALLINX

BpEJl OKPYKAIOIIEH Cpeie;
- yMEHUue

[IPOrHO3UPOBATh HEOIArONPUSATHBIC

- BJIaZICTh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS, HCIOIb3yEeMbIX
B OMOJIOTHYECKUX MCCIIEIOBAHUAX KHUBBIX OOBEKTOB M SKOCUCTEM (OMHCaHUE, H3MEPEHHE,
poBeIeHUE HAOMIOIEHHI); cioco0aMH BBISIBJICHHUS U OILICHKH aHTPOIOTCHHBIX U3MEHEHHH
B IIPUPOJIC;

- YMETh BBISBJIATH OTJIMYUTENBHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE TpUOOB,
pacTeHUH, >KMBOTHBIX W 4YENIOBEKa; IPHCIOCOONIEHHOCTh BHUIOB K cCpene oOuTaHus,
AQOMOTHMYECKMX M  OMOTHYECKMX  KOMIIOHEHTOB  OJKOCHUCTEM,  B3aUMOCBS3CH
OpPraHU3MOB B COOOINECTBAX, AHTPONOTEHHBIX HW3MEHEHUH B OSKOCHCTEMax CBOEH
MECTHOCTH;

- YMEThb BBLICATH CYIIECTBEHHBIE NPHU3HAKH OWOJOTHYECKUX TIPOILECCOB: OOMEHa
BellecTB  (MeTabonu3M), uWHGOpMAMM W TPEBpAIIEHUS  SHEPru, OpoKeHUs,
ABTOTPO(HOrO M reTepoTPOPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a,

Meﬁ03a, ramMC€ToOrcHesa, 3M6pH0reHe3a, HOCT3M6pI/IOHaJ'IBHOFO pa3BUTHA, PA3SMHOXKXCHUA,

VHJIUBUIYAIBHOTO pa3BUTHUSA OpraHu3Ma (oHTOTCHE3A),
B3aNMMOJCHCTBUS TCHOB, rereposuca; JNEUCTBUN
HCKYCCTBEHHOTO otOopa,

CTaOMITM3UPYIOLIEro,  JBMXKYIIETO M Pa3pbIBAIOLIEr0  €CTECTBEHHOro  0TOOpa;
QJIONATPUUYECKOTO0 M CUMIATPUYECKOTO BUI000pAa30BaHUS; BIMSHMS JABMXKYIIUX CHJ
HBOJIFOLIMU HA T€HO(OH/T OMYJIALNN; TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOuTaHus,
yepeOBaHMs HaNpaBlIEHUH HBOJIIOLMK; KPYrOBOPOTa BEILIECTB W IOTOKAa HSHEPrUu B

DKOCHCTEMAax




NEUCTBUIA, IPEIOTBPALLIATh HX;
- pacIIMpPEHHUE OIBITA
EeTEILHOCTH DKOJIOTHYECKOM

HAITPAaBJICHHOCTH,

- OBJIaJIEHIE HAaBBIKAMU
yueOHO-UCCIIeI0BATENbCKOMH,
MIPOCKTHOM M COIMAIbLHOMN

JACATCIIbHOCTH

2.2. TeMaTH4eCKHii IUIaH U coJepKaHUe TUCITHIIJIMHBI

HanmenoBanm e | Coaep:xxaHue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHATIBLHOOPHMEHTHPOBAaHHOE), Ja0opaTopHbie | O0be M | PopMupyeMBbI €
pa3/iesioB U TeM U MPaKTHYeCKHE 3aHATHS, MPUKJIATHONH MOAY b (IPH HATUYHH) YacoB | KOMIIETEHIIUH
1 2 3 4
Pa3nes 1. KiteTka - cTpyKTYpHO-(DYHKIMOHAJIbHAS eIUHULA KUBOT'0 36
Tema 1.1. OCHOBHOE ColepKaHne 2 OK 02
buosiorns kak TeopeTuueckoe ofyueHue: 2

HayKa

buonorus kak Hayka. CBsizsb OMOJIOTMH C IPyTHMHU HayKaMu: 6MoXumusi, onodusuka, OMOHMKA,
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renoreorpadus u 1p. Pons 1 Mecto 6uonoruu B GopMUpOBAHHH COBPEMEHHOM HAyYHON KapTUHBI MHpA.
3HaueHne OMoIOrn4YecKux 3HaHui. Mctopus Ononoruu. 3HaueHue UUTOJIOTHH JJIsl pa3BUTHUSL OMOJIOTHH U
[103HAHUS TPUPOABL. MeTOoAbI IUTOJOTHH: MUKPOCKOIHMS, XpoMaTorpadus, 31eKTpodopes, METo MEUYEHbIX

aTOMOB, U depenuanbHoe HeHTpUYrupoBaHue, KyJIbTypa KIETOK

Tema 1.2. OCHOBHOE COiepKaHNe 2
Oomas Teopernueckoe odyueHue: 2
XapaKTePUCTH KA  Pa3zHooOpasue 6nocucteM. Opranusaiysi OMOIOTHYECKUX CUCTEM. Y POBHH OpraHU3alui OUOCUCTEM:
KHU3HH MOJIEKYJIIPHO-T€HETUUECKU I, OpraHOUIHO-KJIETOUHbIN, OpraHU3MEHHbBIN, TOMYISIUOHHO-BUIOBOM, OK 02
PKOCUCTEMHBIN (OHMoreoneHoTHIeckuii), buocdepuslit. Hayku, usyuaromie Ononoruyeckue o0beKThl Ha
Pa3HBIX YPOBHIX OpraHu3anuu kxu3Hu. O0IIas XxapakTepuCcTHKa KU3HH, CBOMCTBA KUBBIX cucTeM. [Iporiieccsl,
[IPOUCXOSIINE B OMocucTeMax
Tema 1.3. OcHOBHOE cofepKanne 6 OK 01
buosoruyeckn Teopernueckoe o0yueHue: 2 OK 02
OK 04
BaKHbIE
XUMHYECKHUE XuMUYecKuil cocTaB KJIeTKu. Heopranudeckue BelecTBa KIETKH, UX Ouosoruyeckast posib. Opranndeckue
COCTMHCHUS BellecTBa KIETKU. bruonorudyeckue nonmumepsl. benku. CTpykTypa v QyHKIIMH OEITKOBOM MOJIEKYIIBI.

DepMEeHTHI, TPUHITUIT UX JeHCTBUL. YTIeBOAbl. bruonornyeckne (yHKIMH YTIIEBOIOB.
Jlunuael. O6mumii man crpoenus. I'uapodpunbHo-TuapododHbIe cBoMicTBA. Kiaccudukamus IunmiaoB.

buonornueckue pynkuuu munuaos. AT®. Ctpoenne mosekyinsl AT®. buonoruueckue pynxiuu ATD

IIpakTHYecKkHe 3aHATHSA:

Posp 6enkoB, yriIeBOIOB U )KHPOB B OpraHU3Me 4YesioBeka. ButaMuHbI 1 OMOIOTHYECKH aKTUBHBIE T0OABKH,
X 3HAYEHUE B KU3HHU OpraHu3Ma 4esioBeka. [ urno- 1 aBUTaMUHO3bI UX nocieacTBus. [IpencraBienne yCTHBIX
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MEPCYHIO KCTOYHHUKOB, PEKOMCHAOBAHHBIX ITPECIIOAaBaTCIICM

JlabopaTopHble 3aHATHSA:

JlaGopaTopHas pabota “Onpenenenne Butamuaa C B IpOAyKTaxX MUTAHUS

WHTEPIIpETAIHs HA0II0IaeMbIX SIBICHUH, (POpMYIHpOBaHUE BHIBOIOB

HOI[I‘OTOBKa BApHUAHTOB OIIbITA, Ha6JIIOI[eHI/IC 3a KAQYCCTBCHHBIMHA PCAKIUAMMU, 3aIIOJIHCHUC pa6oqeﬁ Ta6JII/II_[bI,

JlaGoparopHas padota «I'uapodunbHO-ruIpodoOHBIE cBOVCTBA TUMUI0BY [10Ar0TOBKAa BApUAHTOB OIBITA,
HaO0II0/IeHEe U3MEHEHHS pAaCTBOPUMOCTH JIMIHUIOB, 3aM0JHEHHE paboyell Tabulbl, HHTEpPIpETaIHs

Ha6J'IIOI[aeMI>IX SIBJICHI/Iﬁ, Q)OpMYHI/IpOBaHI/Ie BBIBOAOB

Tema 1.4.
CTpyKTYypHO-
(pyHKIHOHAIBH as
OpraHu3anus

KJICTOK

OcCHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

=

Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxo). OCHOBHbIE MOJI0XKEHUS COBPEMEHHON KJIETOYHOU
TeopuH. THUIIBI KIETOK: SyKapuOTHYECKas U IpoKapuoTnyeckas. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
HyKapuoT (pacTUTEIbHOMU, )KUBOTHOM, rpuOHOI). CTpoeHHe MpoKapuoTHUECKOl KiIeTKH. OcCOOEHHOCTH
CTpOEHHUSI reTepoTpOodHOM U aBTOTPOPHON TPOKAPUOTUYECKUX KIIeTOK. CTpOeHHE MIa3MaTHYeCKOn
MeMOpaHbl. TpaHCIIOPT BEUIECTB Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: NaCCUBHBIM U aKTUBHBIN. DHJIOIMTO3:
MUHOIIUTO3, (haronuTo3. DK301uUT03. O00I0UYKa WK KIeTouHas cTeHka. CTpyKTypa U (YHKIIUU KICTOYHOU

CTEHKHU pacTeHul, rpuOoB

[{utomnna3ma. [{lutozomns. Llutockener. OqHoMeMOpaHHBIC OPTaHOWIBI KJIETKH: HI0TIIa3MaTHYECKast CETh
(BI1C), anmapat ["onbaKu, TU30COMBI, TEPOKCUCOMBI, BAKYOJIH PACTUTENBHBIX KIETOK. CTpoeHHE U (PYHKIINH
0JTHOMEMOpaHHBIX OpraHou10B KieTku. Kierounsiii cok. Typrop.

HOHyaBTOHOMHBIe OpraHonJbl KJICTKU: MUTOXOHAPHWH, ITIACTUABI: XJIOPOIIJIACThI, XPOMOIIJIACTEI,

TeMKOILIACThI, X CTPOCHUE U (YHKIMU. SIAepHbIi annapaT KJIETKH, CTPOSHHE U (PYHKIIUH.

OK 01
OK 02
OK 04
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HemeMOpanHbie OpraHOUIbI KJIIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIHN LIeHTp. OpraHouabl IBHKEHUS:

pecHUYKH 1 KryTuku. CTpoeHne u GpyHKIIMH HeMeMOPaHHBIX OPraHOUI0B KIETKH

JlabopaTopHble 3aHATHSA: 2
JlaGoparopHast pabota «CTpoeHue KISTKH (PacTeHHUS, )KUBOTHBIC, TPUOBI) M KIIETOYHBIC BKIIOYCHHUS
(KxpaxMai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»
[IproOperenue onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBHITIOJTHEHUH JTAOOPAaTOPHBIX PadoT.
[lonroToBKa MUKPOIIpENapaToB, HAOIIOACHNE C TOMOILBIO MUKPOCKOIIA, BBISBJICHUE PA3IUUUN MEXKIY
13y4yaeMbIMU 00bEKTaMH, HHTEpIpeTalys HabI01aeMbIX SIBICHUH, (POpMYIMPOBAHUE BHIBOIOB
2
JlaboparopHast pabota «IIporunaeMmocts MeMOpaHsbI (TUTa3MOJIN3, JAeria3Moin3)» [Ipuodperenue omnbiTa
[IPUMEHEHUSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPU BBIIOJIHEHUH JabopaTopHbIX padoT. [logroroska
MUKpOINpPENnapaToB, HAOIIOACHHUE C TIOMOIIbIO MUKPOCKOIIA, BBISIBJICHUE Pa3Inunuil MEX /1y U3y4aeMbIMU
00BEKTaMu, MHTEpIpETalus HaOI0JaeMbIX SIBICHUN, (OPMYIUPOBAHUE BBIBOJOB
Tema 1.5. OCcHOBHOE CojIep/KaHue 4
CTpyKTYypHO- Teoperuyeckoe odyueHue: 2
(yHKIMOHAIBLH ble [(CTpoeHue XpoMOCcOM. XpOMOCOMHBIN HA0Op KJIETOK, FOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
(paxTopsl rarionIHbIN 1 quruionanbii Habop. Hyknennossie kucinotel. JIHK 1 PHK. Ctpoenune HykJI€eHHOBBIX KUCIOT.
HacjencTBeHH ocTu [Hykneotuasl. KommiemeHTapHble a30THCThIE OCHOBAHUSI. OK 01
[TpaBuino Yapradda. Ctpykrypa JJHK - nBoiinas cniupans. MecToHaxoaeHue U Onoioruyeckue QyHKIuu OK 02
JIHK. JIHK-3kcneptu3za. Buast PHK. @ynkuun PHK B knetke
[IpakTHYecKHEe 3AHATHS: 2
Penienue 3a1a4 Ha ONPEEIIEHNE TIOCIEN0BATENBHOCTH HYKIEOTHIOB
Tema 1.6. OCHOBHOE CoJIepKaHNe 4 OK 01
Teopernueckoe o0y4yeHune: 2




IIpoueccsl
MATPHYHOTO

CHHTE3a

Martpuunsiii cuaTe3 JJHK - permmukanus. [Ipunmune perumkanuu JJHK. Mexanusm pernkanuu JTHK.
Penapauus JITHK (nopemniekarnBHas, nocTperiekaTiBHas). Peakiiuu MaTpu4HOro CUHTE3A.

[ [pyHINII KOMINIEMEHTAPHOCTH B peakuusax matpudHoro cunresa. [JHK u rensl. ['enetndeckuii kox, ero
cBoiicTBa. Tpanckpumnuus - MmaTpuunblii cuate3 PHK. Tpancnsus u e€ stansl. Y cnoBus OnocunTesa Oelnka.

Crpoenne T-PHK u xonupoBanue amuHokucioT. Poss pubocom B 6GuocunTese Oenka

IlpakTHyecKkue 3aHATHS:

Pemenne 3aga4d Ha OIpCACIICHUEC TOCICAOBATCIbHOCTH aMUHOKHCIIOT B MOJICKYJIC Oenka.
Pemenne 3aga4d Ha OIpCACIICHUEC TOCIICAOBATCIbHOCTH aMUHOKHCIIIOT B MOJICKYJIC Ocnka B CIy4ac U3SMCHCHUA

[10CJIeI0BATENbHOCTH HyKieotn 0B JTHK

OK 02

Tema 1.7.
HexkaeTouHnbie

(popmbI KH3HU

OcCHOBHOE CO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me:

\S]

Bupycsl - HekJieTouHble (POPMBI )KU3HU U 00JUTraTHbIe napa3uThl. CTpOeHUE MPOCTHIX U CIOXKHBIX BUPYCOB,
perpoBupycoB, 6akTeprodaron. XKuznennsiit nukn JJHK-conepxamux Bupycos, PHK- conepxammx
BUpYCOB, OakTeprodaros. BUY, renatur yenoseka.

baktepun. O0mas xapakrepuctuka. [lonstue mramMm. Bupycel u 6akTepun: cXoJCTBa U pa3Inuus

IIpakTHYecKkHe 3aHATHSA:

BupycHbie u 6akTepuanbHbie 3a00eBaHus. OOIIMe MPUHITUAIIB UCTIOb30BaHUS JIEKAPCTBEHHBIX BEIIIECTB.
OcoOEHHOCTH TPUMEHEHUSI aHTUONOTHKOB.
[IpencraBieHre YCTHBIX COOOIICHHI ¢ IPE3eHTANUEH, TTOTOTOBICHHBIX TI0 IEPEYHIO UCTOYHUKOB,

PCKOMCHAOBAHHBIX IMMPEIIOAaBaTCICM

OK 02
OK 04

Tema 1.8.

O0MeH BelecTB U

OcHOBHOE coep/KaHue

Teopernyeckoe o0yueHue:

LD

ACCUMMJIAIINS ¥ TUCCUMIUISIIIHS - IB€ CTOPOHBI MeTaboau3ma. Turmpl 0OMEeHa BEIIEeCTB:

OK 02
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NnpeBpalleHue

JHEPIUM B KJICTKE

aBTOTPO(HBIN 1 reTepOTPOQHBIH, a9pOOHBIN U aHAPOOHBINA. DHEpreTHIecKoe 0oecreueHne KICTKH:

npeBpamieHrne AT® B oOMeHHBIX nponieccax. DepMeHTaTUBHBIN XapaKTep peakuil KIETOYHOTO MeTaboIn3mMa

4acTel MHOTOKJIETOYHOIr0 opranu3mMa. @yHkius. Opranbsl ¥ CUCTEMBI OPraHOB. AMIIApaThl OPTaHOB.

I"omeocTas opranuisma 1 €ro noaacprKaHrue B IMPOLECCE KU3HCACATCIbHOCTH JKUBOTHBIX.

DyHKIIMOHATIbHAS CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHM )KMBOTHBIX U YEJIOBEKA.

[lepBUUHBII CUHTE3 OpraHMYeCKHX BellecTB B kieTke. [Inactnueckuit oomeH. @otocuuTe3. XeMOCHHTES. 2
AHapOOHBIN PHEPreTUUECKU 00OMeH. AHA’POOHBIE OpraHu3Mbl. bpoxkeHnue, aBTOTpodHBIN U TeTepOoTPODOHBIN
TUT TUTaHUS. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BbEKThl OMOTEXHOJIOTUH. DTAIbl SHEPTETHIECKOTO
oOmena. I'mukoaus. buonornueckoe OKUCIEHHE, HIIH KJICTOYHOE JIbIXaHUE
Tema 1.9. OcHoOBHOE coaep:xaHue
Kuznennbiii nuka (Teoperuueckoe odyueHue: 2
KJIeTKU. Murtos. KiieTouHslii UK, €ro nepuosl U peryisaius. [lepuonst unrepdaspl ux ocobennoctu. Auddepenunanus
Meiio3 KJIETKH M apecT KJIETOYHOro IUKJia. JleneHue kinetku - Muto3. CTaiuu MUTO3a U POUCXOASIIINE MPOIECCHI. OK 02
Kapuoknnes u nMTOKMHE3. bromornyeckoe 3HaYeHue MUTO3a. Melo3 - peIyKIIMOHHOE JEIEHUE KIETKH. OK 04
Cranuu Meiio3a. Melio3 - 0CHOBa MOJI0BOro pa3MHoxeHus. [loBenenune xpomocom B meo3e. Kpoccunrosep.
bronorndeckuit cMbIci Meio3a. DPdexTsl Meiio3a. Meilo3 B ®KU3HEHHOM LIUKJIE OPraHU3MOB
2
KonTposabHnas padora
MoneKyIsapHbId YPOBEHb OPraHU3alliH JKHUBOTO
Pasnes 2. Ctpoenne u yHKIMH OPpraHu3Ma 44
Tema 2.1. CTpoenue Coneprkanue 6 OK 02
OpPraHu3Ma IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COJIePKAHNE TEOPETHYECKOTr0 00y4eHHs 4 OK 04
OnHoKeTOuHbIe Opranu3Mbl. KooHnanbHble oOpraHu3Mbl. MHOTOKJIETOYHBIE OpraHu3Mbl. B3auMocBs3b 4




OpFaHBI paCTeHI/If/'I. OpI‘aHbI N CUCTCMBI OPraHOB JKUBOTHBIX W YCJIOBCKaA. 3HayeHue OIIOPbI, ABUKCHUA,
IMUTaHUs, ObIXaHHWA, TPAHCIIOPTA BCIICCTB, BBIACIICHHA, 3allIUTHI. 3HaueHUE IMMPOABJICHUA PA3APAKUMOCTU U

peryJsiuu

OcHOBHOE coacpkaHuE NPAKTUIECCKOI'O 3aHATHA:

Teopus kinoHanbHO-cenekTuBHOrO uMMyHuTeTa [1. Dpnuxa, .M. Meunukoa. MHbekunonHbie 3a001eBaHus
1 snueMusi. BaxkHeilue snuieMuu B UICTOPUH YelloBeuecTBa. BaknHanusa kak npopuiiakThuKa
MH(EKIMOHHBIX 3a00neBanuil. [IpecTaBienne yCTHBIX COOOIIEHUH ¢ pe3eHTaIMeH, TOATOTOBICHHBIX MO

MCPCUYHIO UCTOYHUKOB, PCKOMCHAOBAHHBIX ITPCIIOAaBaTCIICM

Tema 2.2. @opmbl
Pa3MHOKEHUsI

OpPraHu3MoOB

Conepxanue

[MpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHHE TEOPETHYECKOTO 00y YeH s

cDOpM]’::I Pa3MHOKCHU OPTraHU3MOB. becnonoe u momoBoe Pa3MHOKCHHC. Buast Oecroaoro Pa3MHOKCHU:
IIPOCTOC ACJICHUEC HAABOC, IOUKOBAHUEC, PA3SMHOKCHHUEC CIIOpaMU, BETCTATUBHOC PA3MHOKCHHC, (bparMeHTaumI,

KJIOHHUPOBAHUC. ITonoBoe Pa3MHOKCHHEC ) KUBOTHBIX.

OK 02

Tema 2.3.
OHTOrenes
"KUBOTHBIX U

4€JI0BCKaA

OcHoBHOE coepkaHue

Teoperuueckoe od0yueHue:

|

["ameToreHes y »uBoTHBIX. CriepmaroreHes u oorenes. CTpoeHHe NOJI0BbIX KIeTOK. OII0oA0TBOPEHHE U
HMOPHOHAIBHOE PAa3BUTHE )KUBOTHBIX. [lapTeHorenes. DOmOpuorenes (Ha npumepe JaHneTHuka). Ctaauu

HMOpHOTeHe3a

Poct n Pa3BUTHUC ) KUBOTHBIX. HOCT3M6pHOHaHLHBIﬁ Iepuoa. HpHMOG " HETIPSAMOC PAa3BUTHUC. PazButne ¢
MCTaMOp¢)03OM y OCCIIO3BOHOYHBIX U MO3BOHOYHBIX JKHBOTHBIX. CTa)II/II/I HOCT3M6pI/IOHaJ'IBHOFO pa3BUTHUA Yy

PKUBOTHBIX U 4esioBeKa. [lepnoipl oHTOreHe3a yenoseka. bruonornueckoe crapenue u cMepThb. ['epoHTOIOTHS

OK 02
OK 04

24



Tema 2.4.

OCHOBHOE cOJIepKaHue 2
OnTorenes Teopernueckoe o0yueHue: 2
pacTeHui ["ameToduT 1 ciopodut. PasmMHOXKeHUE U pa3BUTHE BOJOPOCIeH. Pa3MHOXeHNEe 1 pa3BUTHE CIIOPOBBIX OK 02
pacTeHuii. PasMHOXKEHNE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuoasl oHTOreHe3a pacTeHun OK 04
Tema 2.5. OcHOBHOE cofepKanne 2
OcHoBHble nousATUs TeopeTnyeckoe o0yueHue: 2
reHeTHKH ['eHeTHKa KaK HayKa O HACIEACTBEHHOCTH U U3MEHUYNBOCTH OPraHu3MoB. OCHOBHBIE T€HETUUECKHE IOHTHS U
cuMBOJIEL ['eH. ['eHoTum. ®eHoTumn. AiieiabHbIC TCHBI. 0K 02
AJIbTEpHAaTUBHBIE IPU3HAKK. [JOMUHAHTHBIN U pELECCUBHBIN IPU3HAKHU. ['oMo3urora u rerepozurora. Yucras
nmHAs. ' nOpuabl. OCHOBHBIE METOBI T€HETUKH: THOPUIOIOTHYECKUH, IUTOIOTHYECKIE, MOJIEKYIISIPHO-
rEeHETUYECKUE
Tema 2.6. OCcHOBHOE CojIep/KaHue 4 OK 02
3akoHomepHoc TH Teopernueckoe o0yueHue: 2 OK 04
HacJ1eI0BaHUs
3aKOHOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: MonorubpuaHoe ckpemupanue. [lpasuio
NTOMUHHUPOBaHUS. 3aKOH €MHO00pa3us EPBOro MOKOJIEHUS. 3aKOH PACLIEIUIEHUs TPU3HAKOB.
[{uToNIOrNYecKue OCHOBBI MOHOTMOPUAHOTO CKpPEIMBaHUA. [ UIIoTe3a YNCTOTHI raMeT. AHaJIU3upyrolee
ckpeuBanue. JJurnopuaHoe ckpemumBanie. 3aKOH HE3aBUCUMOTO HACIEI0BAaHMsI TPU3HAKOB.
[TonmurnGpuaHoOe HacIe0BaHUE U €r0 3aKOHOMEPHOCTH
IIpodeccOHATBHO-0PUEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOI0 3aHATHSA: 2

Permenne 3aaa4 Ha OonpeaAciICHUE BEPOATHOCTH BO3SHUKHOBCHUA HACJIICACTBCHHBIX ITPU3HAKOB ITPH MOHO-, JIU-,
HOJ'II/IFI/I6pI/I)IHOM 1 aHAJIM3UPYIOUIEM CKPCIIMBAHUHN, COCTABJICHUEC I'CHOTUITMYCCKUX CXEM CKPCIIMBAHUSA

KNBOTHBIX




Tema 2.7.
B3anmMoaelcTB ue

r¢HoB

OCHOBHOE CO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me:

\9)

['eHOTHIT KaK 11eJIOCTHAs cucTeMa. MHOXECTBeHHOE JieiicTBHE TeHOB. [1nefioTponusi. MHOKeCTBEHHBIN
ayuienn3M. B3anmopeincTeue amienbHbIX reHoB. KonomunupoBanue. BzauMoaencTBue HeallieIbHbIX TEHOB.
KomiuiementapHocTs. Jnuctas. [lonumepus

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHHE IPAKTHYECKOTO 3aHATHS

Permenne 3aaa4 Ha OINpeaAcICHUEC BECPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB ITPU Pa3JIMYHBIX

THUIIaxX BSaHMOHeﬁCTBHﬂ I'CHOB, COCTABJICHHUEC I'CHOTUIIMYCCKUX CXCM CKPCIIHNBAHUA )KUBOTHBIX

OK 01
OK 02

Tema 2.8.
CuenjieHHOe
HACJeI0BAHNE

MPU3HAKOB

OcHoBHOE coep/kaHue

TGOPETI/I‘ICCKOQ oﬁyqeﬂue:

\S]

3axoHbl T. MopraHa. CHCHJICHHOC HacJICAOBAaHUEC I'CHOB, HAPYHICHUC CHCTIJICHUS.
XpOMOCOMHaH TCOpHUA HACICACTBCHHOCTHU. I'eneTnyeckoe KapTUPpOBAaHUEC XPOMOCOM. Hcnons3oBaHue

KPOCCHHTOBCpPA AJIsk COCTABJICHUSA I'CHCTUUCCKUX KapT XpOMOCOM

[IpodeccuoHaIbHO-0PHEHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA:

Pemenne 3aaa4 Ha OnpeaAciICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPHU3HAKOB ITPU CHCIIJIICHHOM

HACJICJOBAaHHNH, COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCHIMBAHUA )KMUBOTHBIX

OK 01
OK 02

Tema 2.9.
I" eHeTHKA 1OJIA

(OCHOBHOE cO/Iep:KaHue

=

Teopernueckoe o0yueHue:

[\9}

OK 01
OK 02
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XPpOMOCOMHBIN MEXaHU3M ONPEIEIICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['oMOramMeTHsIi ¥ rereporaMeTHbIN 1oJI. I 'eHeTnyeckas CTpykTypa oJjoBeIX XxpoMocoMm. Hacinenosanue

IIPHU3HAKOB, CUCIUVICHHBIX C ITOJIOM

IIpakTuyeckue 3aHATHS:

Perenue 3aa4 Ha OINpCaACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB, CLUCIIVICHHBIX C

I10JIOM, COCTABJICHUC I'CHOTUIIMICCKHUX CXCM CKPCIIMBAHUA

Tema 2.10.

I'eHeTHKA YeJI0BeKa

OcHOBHOE CO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me:

\S]

KapI/IOTI/IH 4yenaoBeka. Metoasl HU3YUCHUA TCHCTUKHU YCIIOBCKA! FeHCaHOFH‘IeCKI/Iﬁ, 6J'II/I3HGI_IOBLII71,
HI/ITOFGHGTI/I‘ICCKPlﬁ, 6HOXI/IMI/I‘16CKI/II>'I, HOHYJIHI_[I/IOHHO-CTaTHCTquCKHﬁ. HacnencrBenHbie 3a00/1eBaHUs
venoBeka. I eHHbIe U XPOMOCOMHBIC Oone3Hu yeaoBeKka. bone3nu ¢ HaCJIe,HCTBeHHOﬁ
MMPCAPACITIOIOKCHHOCTBIO. 3HauecHUE MEIHIIMHCKOM TCHETUKH B IpeaoOTBpalliICHUN U JICUCHUH I'CHCTUICCKHUX

3a00/I€eBaHMIl YeI0BEKA

IIpakTHYeCKHE 3aHATHSA:

Pemenne 3aaa4 Ha OonpeaAciICcHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, UCITIOJIb3Ys
MCTOAbI TCHCTUKHN Y€JIIOBCKA, COCTABJIICHUEC TCHOTUITMYCCKUX CXEM CKPCIIMBAHU. HpeI[CTaBJ'IeHI/Ie YCTHBIX

COO6H.I€HI/II71 C Hpe3eHTaI_[I/ICI7I O HACJICACTBCHHBIX 3a00JIeBaHUSAX YEI0BEKa

OK 01
OK 02

Tema 2.11.
3aKoHOMeEpHOE TH

HN3MCHYMBOCTH

OcHoOBHOE coepKaHue

Teoperuyeckoe o0yueHue:

\S]

B3aumojeiicTBie reHOTUIa U cpeibl TpHu popMupoBaHUH GeHoTuna. MI3MeHUnBOCTh MPU3HAKOB.
KauecTBEHHBIE 1 KOJIMYECTBEHHBIE PU3HAKU. BB N3MEHUNBOCTH: HACIEACTBEHHAs U HEHACJIECTBEHHAS.
3aKOH TOMOJIOTHYECKHX PAZOB B HaciencTBeHHON u3mMenunBocTH (H.M. BaBunoB). Moaudukanuonsas, uim
(eHoTunMuYecKast U3MEHYMBOCTb. POk cpesibl B MoMpuKamoHHOW n3MeHunBocTH. HopMma peakiiu

Mpu3HaKa. BapuanmoHHslil psia v

OK 01
OK 02
OK 04




BapualliOHHAasA KpHuBasi. XapaKTepI/ICTI/IKa MOI[H(l)HK&I.[PIOHHOfI HU3MCHYNBOCTHU HaCJ'Ie,Z[CTBeHHaH, niIn
FeHOTHUITHMYECKast N3MeHYMBOCTh. KoMOMHATHBHAS N3MEHUMUBOCTb. MYTaHI/IOHHaH HN3MCHYHUBOCTbD. BI/II[BI

MYTaHHﬁi T'€HHBIC, XPOMOCOMHBLIC, TCHOMHEIC. HpI/I‘lI/IHBI BO3HUKHOBCHUA MYTaLII/Iﬁ

IIpakTHYecKkHe 3aHATHSA: 2
Perrenue 3a1au Ha onpe/eieHue THUIa MyTalluy MPU NIepeiaue HAClIeICTBEHHBIX TPU3HAKOB, COCTABIICHUE
FCHOTUITMYECKUX CXEM CKpPEIIMBAHUS
Tema 2.12. OcHOBHOE co/lep:KaHue
Cenexkunst Teopernueckoe o0yueHue: 2
OPraHu3MoOB
OK 01
Cenexius Kak Hayka. MeTopl CeNIeKIIMOHHOM paboThl. ['eTepo3nc u ero mpuduHbl. FICKycCTBEHHBIH 0TOOD: OK 02
MacCCOBBIN U MHAWBUIyalbHBIA. DTanbl KOMOUHAIIMOHHOM cenekiuu. CopT, mopoja, mTaMM AJITOPUTMBI
pelieHue 3a1a4 Ha ONpeiesIeHHe BO3MOKHOIO BO3HUKHOBEHHMSI HACIIEICTBEHHBIX PU3HAKOB MO CEJIEKIINH,
COCTABJICHHE T€HOTUITMYECKUX CXEM CKpEIIUBaHUs
2
KonTpoJsbHas padora
CtpoeHue u GyHKIIMH OpraHu3Ma
Pasnen 3. Teopusi 3Bos1onnu 16
Tema 3.1. UcTopus |(OcHOBHOE coaepskaHue OK 02
OK 04

IBOJIOIIUOHHOI O

y4eHust

Teoperuyeckoe o0yueHue:

[lepBble 3BOIIOIIMOHHBIE KOHLIENINH. ['pangyanuctrudeckas 3BomonuonHas konuenuus XK.b. Jlamapka.
JIBmokymiue cuibl Boonnu. Kpeanronusm u Tpanchopmusm. Cucremaruka K. Jluanes u e€ 3HaueHue Ais
(hOpMHUPOBAHMS HICH IBOTIOINH

[[peanochlIKi BOSHUKHOBEHHUS TapBUHU3MA. DBOJIONNS BUAOB B ipupoe. bopsOa 3a cymiecTtBoBaHue.

teopuu 3BororuK (CTI). Posb 3BoMOIIMOHHON

EcTtecTBenHbIit 0TOOD. [[MBepreHIms Mpu3HakoB U BUA000pa3zoBanue. OCHOBHBIC MOJOKECHHSI CHHTETHYECKOM
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Teopud B ((OPMUPOBAHUM HAYYHOUM KapTUHBI MUpa

Tema 3.2.

MuKpo3BOJIIOL Ul

OcCHOBHOE CO/Iep:KaHue

TCOPGTI/I‘IECKOQ oﬁyqe}me:

NS} S}

MUKpPO3BOIIOLMSA U MAaKPOIBOIIOLMA KaK JTallbl 3BOJIIOLMOHHOIO IIpolecca. I eHeTnyeckue OCHOBBI
HBOJIIOLIMU. MyTanuu 1 KOMOMHAIMK KaK JIEMEHTapHbIN 3BOJIIOLMOHHBIN MaTtepual. [lomynauus kak
DJIEMEHTapHAas €AUHULA DBOIOLUH.

JIBroKy1e cuiibl ((haKTOphl) 3BONIOLMU. MyTallMOHHBIN poLiecC 1 KOMOMHATUBHAS U3MEHYUBOCTD.
Murpauus. M3omasamust nonyasiuii: reorpapudeckas (IpocTpaHCTBEHHAs), OMooruyeckas (pernpoayKTUBHAs).
EctecTBeHHBII 0TOOp - HanpaBISIOMUi GakTop sBoronun. boprda 3a cyniecTBOBaHHE KaKk MEXaHU3M
NeiiCTBUSI €CTECTBEHHOTO 0TOOpa B momyisanusx. Bug u ero kpurepun (npusHaku). BumoobpazoBaHue kak

pe3yJIbTaT MUKPOIBOJIIOIIMU

OK 02

Tema 3.3.
Maxkpo3BoJ1Io1 ust

OcHoBHOE coepKaHue

TeopeaneCKoe oﬁyqeﬂue:

NN

MaxposBomrorusi. DopMbl 1 OCHOBHBIE HanpaBieHus MmakpodBoitonnu (A.H. Cesepios). Ilytu goctuxeHus
OHOJI0THYeCKOro mporpecca: apomopdo3, uanoaaanTamus, oomas geresepanus. MeToapl n3y4eHus
MaKpOdIBOTIONKU. 3aKOH 3apoibIieBoro cxoicTsa (3akoH K. bapa).

buorenernueckuii 3akoH (O. ['exkens, . Mromep). OO1me 3akoHOMEPHOCTH (TIpaBUiIa) IBOJIIOLMU

OK 02

Tema 3.4.
Bo3HuKHOBEHM € U
pa3BUTHE )KM3HHM HA

SemJie

OcHOBHOE coJep/KaHue

Teoperuueckoe o0yueHue:

|

[ 'MmoTe3sl U TEOPUH BO3HUKHOBEHUS KM3HU Ha 3eMIIe: KPEallMOHU3M, CaMOTIPOM3BOJIbHOE (CTIOHTAHHOER)
3apo’KIeHIE, CTAIIMOHAPHOE COCTOsTHUE, MTaHCIepMust, 0Momo33. Hauano opraHnueckoil 3BOTIOIUH.

IlosiBaeHUE MEPBLIX KIICTOK. 9BOJ’IIOI_H/I$I MeTaboInu3Ma.

JBOJIOIMS MEePBbIX KieToK. [IpokapuoTs! u 3ykapuoThl. [IporcxoxaeHre MHOTOKIETOYHBIX

OK 02
OK 04




OpraHu3MoOB. BO3BHUKHOBEHNE OCHOBHBIX LIAPCTB 3YKapHUOT.

(OCHOBHBIE YCPTHI OBOJOIHUHU PACTUTCIIBHOI'O MHUpPa. OcCHOBHBIE YCPTHI 5BOJIONHUHU JKUBOTHOI'O MHUpa

IIpakTuyeckue 3aHATHS:

HpeHCTaBJIeHI/Ie YCTHOI'O C006H_ICHI/ISI W JICHTBI BDECMCHH 110 OCHOBHBIM 3TallaM BO3BHUKHOBCHHA U pa3BUTHUA
PKUBOTHOI'O U PACTUTCIIBHOIO MUpa, IMMOATrOTOBJICHHLIX ITO IICPEYHIO HCTOYHHUKOB, PCKOMCHOBAHHBIX

[IperioaaBaTCjICM

Tema 3.5.
IIpoucxoxneH
JeJI0BeKa

AHTPOIIOI'CHE3

ue

OcHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

\S]

AHTpPOIIOJIOTHS - HayKa O yesoBeke. CucreMaTn4ecKoe N0JI0KeHNe YenoBeKka. CXOACTBO YEIOBEKA C
PKUBOTHBIMU. OTIMYHA YEJIOBEKA OT KUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTHE rOJJOBHOIO MO3ra U BTOPOI CUTHAJIBHOM crcTeMbl. COOTHOIIEHHE OMOJIOTUYECKUX U COLIMATIbHBIX
(hakTOpOB B aHTPOIIOTEHE3E

OCHOBHBIE CTa[JIM AHTPOIIOTreHe3a. [IpUONUTEKH - IPEJKU YEI0BEKa U YEI0BEKOOOPa3HbIX 00€3bsH.
[IpoToaHTpom - NpeaIIeCTBEHHUK YelloBeKa. ApXaHTpoI - ApeBHeNui uenosek. [laneoantpon - 1peBHUI
yenoBek. HeoaHTpor - uesnoBek COBpEMEHHOTO THITA. DBOJIIOLUS COBPEMEHHOI0 YenoBeka. UenoBeueckue
pacbl. OCHOBHBIE OOJIBIINE pachl: €BpoNeoU IHAs (€Bpa3HiicKas), HerpoaBcTpalonHast (3KBaTOpHAJIbHAS),
MOHT'OJIONIHAS (A3MaTCKO-aMEepUKaHCKast). Bpems 1 MecTo BO3HUKHOBEHMS UelloBeYeCKuX pac. EquHCTBO

UCIIOBCYCCKUX pacC

OK 02
OK 04

IIpakTHYeCKHE 3AHATHSA:

Brusinue reorpaduueckoit cpeabl Ha MOPQOIOTHIO U (PU3HNOJIOTHIO YeIOBeKa 3allinTa JICHT BPEMEHHU U
MEHTaJIBHBIX KapT B (hopMaTe yCTHOTO COOOIICHUS, TOATOTOBICHHBIX 110 MEPEYHIO HCTOUHUKOB,

[PCKOMCHAOBAHHBIX IMPCIIOAaBaTCICM

BpeMSI " IIYTHU PACCCIICHUA YCJIOBEKA I10 IIAHETE. HpI/ICHOCO6J'IeHHOCTI) YCJIOBCKA K Pa3HBIM YCJIOBUSAM CPCABI.
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KoHTpoJbHan 2

paGora Teopernueckre aCIeKThI IBOJIIOINH KU3HU Ha 3eMIIe

Pa3znesa 4. DKoJ10rus 26

Tema 4.1. OCcHOBHOE COlepKAHNE 2

JkoJioruuecku e  (Teoperuueckoe odyuenue: 2

(akTopbI U cpeabl

SKH3HHU Cpenpl 0OMTaHMS OPraHU3MOB: BOJIHASI, HA36MHO-BO3/yIIIHAS, TIOYBCHHAs, BHYTpHOpPTaHu3MeHHast. DU3uKo- OK 01
XUMHAYECKHE 0COOCHHOCTH cpell OOMTaHusl OpraHu3MoB. [Iprucnoco0eHns OpraHu3MOB K KH3HH B Pa3HbBIX OK 09
cpenax. [lonsitue s3xonoruueckoro pakropa. Kinaccupukanus sxonorndeckux Gpaktopos. [IpaBuiio MuHuMyMa
1O. JIubuxa. 3axoH TosnepantHoctu B. [lendopna

Tema 4.2. OCHOBHOE COIEP/KAHUE 4

[Honyasinus, Teopernueckoe odyueHue: 2

C00011IeCTBA, JKOJOTHYECKasi XapaKTepUCTUKA BUJIA U MOMYJISAINN. DKOJIOTUYECKasi HUIIIA BUA.

HKOCUCTEMbI JKOJOTHYeCKHe XapakTepucTuku nomymsauuu. CoolbiiecTsa u akocucteMsl. bruorienos u ero crpykrypa (B.H.
CyxkaueB). CBsi3u Mex 1y Opranu3mMamu B OuoreHo3e. CTpYKTypHbBIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBOpoT BelIecTB U MOTOK SHEPTUH B d3KocucTeMe. Tpoduuecknue ypoBHHU. OK 01
AHTPOITOTEHHBIC YKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYHS arpO3KOCHCTEM OT OMOTEOIIEHO30B. OK 02
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCUCTEM OK 04

OK 09

[pakTHYeCKHE 3aHITHS: 2
Tpodudeckue nenu u cetu. OCHOBHBIE TTOKA3aTENM IKOCHCTEMBI. brioMacca v mpoayKITus.
JKOJIOTHYECKHE MUpaMUIbl yncell, OuoMacchl U 3Hepruu. [IpaBuiio nupamMuasl 3HEprun. Penrenne mpakTuKo-
OPHUECHTUPOBAHHBIX PACYCTHBIX 3aHaHHﬁ 110 NIEPEHOCY BCUICCTBA U DHEPTHUU B OKOCHUCTEMAX C COCTABJICHUE TpO(i)I/I‘IeCKI/IX
ueneﬁ " IupamMua OHroMacchl 1 SHEPruu

Tema 4.3. OCcHOBHOE coJep:KAHHE 4 OK 01

buocgepa - Teoperuuyeckoe o0y4ueHue: 2 OK 02




rj00ajaLHas
HKOJIOrH4YecKas

CHCTEMA

buocdepa - xxuBast o6o10uka 3emuu. Pazsurue npencrasienuii o 6uocdepe B Tpynax B.M. Bepuanckoro.
Oo6mactu 6uocheps! u eé coctas. JKuBoe BeriecTBo Ouochepsl 1 ero GyHKIIMA 3aKOHOMEPHOCTH
cymiectBoBanus Onocdepnl. OcodbeHHocTn 6nochepsl Kak riI00aTbHON IKOCUCTEMBI. JIMHaAMUYecKoe
paBHOBecHe B Onocdepe. PurmMmuunocts siBiaenuit B 6uochepe. KpyroBopots! BemecTB 1 OMOreOXMMUYECKHE

LIUKJIbL. [ TT00anbHbIe SKOIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH | ITyTH UX PEIIECHUS

IlpakTH4yecKkue 3aHATHS:

Pemenue MMPAKTUKO-OPUCHTUPOBAHHLIX PACUCTHBIX 3a/la4 Ha OIIPCACICHUC IIJIOMIaan Haca)KI[eHI/Iﬁ JIIA

CHMIKCHUA KOHLCHTPAIIUU YIJICKHCJIOTO I'a3a B aTMOC(l)epe CBOCTO pEruoHa 1npoXKuBaHUA

OK 09

Tema 4.4. Bausinue
AHTPOINOTeHHbI X

(paxTopoB Ha

onocgepy

OcHOBHOE CoAcCpKaHuEC

TeopeaneCKoe oﬁyqe}me:

AHTpOIOTeHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJI aHTPOMIOTEHHOTO BO3/IEHCTBHUS
(xumuyeckoe, ghusuueckoe, buonocuyeckoe, omxo0bl NPOU3IEOOCMEA U NOMPeDNIeHUs).

AHTpONOreHHbIe BO3/IeHCTBHS Ha aTMochepy. Bo3nelicTBust Ha ruapocdepy (3aepsasznenus u ux ucmounuxu,

ucmowenus 600). BozneiictBus Ha mutocdepy (decpadayus nouwl, 8o30elicmaue Ha 20pHble NOPOOa, Heopa).

AHTPOTIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvhble cO0OWecmaa,

HCUBOMHBILL MUD)

[IpodeccuonaIbHO-0pHMEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOT0 3aHATHS:

Perenue MMPAaKTUKO-OPUCHTHUPOBAHHOT'O paCYCTHOT'O 3aAaHUA 110 OLCHKC pBI6OHpOILYKTI/IBHOCTI/I BOOOCMOB.

OK 01

OK 02
OK 04
OK 09

Tema 4.5. Baussuue
COMAJILHO-

IKOJOI'H4€CKHN

OcHoBHOE coaepxaHue

10

Teoperuueckoe od0yueHue:

3[[0pOBI:e " €ro COCTaBJIAIOIIUC. CDaKTOpBI, MOJIOKUTCIBHO U OTPUIATCIIBHO BIIUAIOMIUC HA OPraHU3M

yeoBeKa. BpeaHble MPUBBIYKYU: MOCIEACTBUA U nnpodunakTuka. [Ipodbaema
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X (p)AaKTOPOB HA

3A0POBLE Y€JI0BEKa

TEXHOTEHHBIX BO3/IEUCTBUI Ha 3JI0POBbE YelIOBEKa (3JEKTPOMArHUTHbIE OIS, OBITOBAsE XUMHUS, H30BITOYHbBIE
[ITyMBbI, paJiialys U T.11.). AJanTaius opraHu3Ma 4eioBeka K (hakropaMm OKpYy Karouieil cpebl. 3aluTHbIE

MCXAaHU3MBI OpraHrn3Ma 4€JI0OBCKa. 3,Z[OpOBI:>e u pa6OTOCHOCO6HOCTB.

[ IpuHIMIIBI hOpMUPOBAHUS 310pOBbecOeperaroIero nopeaeHus. Puznyeckasi akTUBHOCTD U 3JI0POBBE.
["pymmbl 310poBbsi. OCHOBBI 3aKanuBaHus. buoxuMuueckre aceKThl panroHanbHoro nutanus. [Ipasuna

0€30I1aCHOTO MCII0IL30BaHHUs OBITOBBIX HpI/I60pOB N TCXHHYCCKHX YCTpOﬁCTB

IlpakTHyecKkue 3aHATHS:

OnpeneneHyue CyToYHOro palloHa MUTaHUS

Co3aaHne MHAMBUIYAIHHON MaMATKHA MO OPTaHU3aIluH PAllMOHABHON (PH3UYECKON aKTHBHOCTH

[MpodeccoHAILHO-OPMEHTHPOBAHHOE COJIEPKAHUE JTA0OPATOPHOTO 3aHATHS

JIaGopatopHas paboTa Ha BBIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHAas: pabOTOCIIOCOOHOCTHY

OBnazieHue METOIaMH OTIPEACIICHHsI TToKa3aTeell yMCTBEHHOM paboTOCIOCOOHOCTH, OOBICHEHHE
MOJTyYCHHBIX PE3yJIbTAaTOB U (POPMYIIMPOBAaHIE BEIBOJOB (ITMCEMEHHO) C UCTIOIH30BAHNEM HAYyYHBIX MTOHITHH,
TEOpUi U 3aKOHOB

2. JlaboparopHas pabota «BnusHre aONOTHYECKUX (PaKTOPOB Ha YeJOBeKa (HU3KUE U BHICOKHUE
TeMIIepaTypbl)»

l3yueHre MEXaHW3MOB aJanTalui OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKMM TeMIlepaTypam U 00bsICHEHHE
MOJTyYCHHBIX Pe3yJIbTaTOB U (OPMYIIMPOBAaHHE BEIBOJIOB (ITMCEMEHHO) C UCTIOIh30BAHNEM HAYyYHBIX MTOHITHH,

TEOpU U 3aKOHOB

B kauecTBe TPUITEPOB CHUKAIOIINX PA0OTOCIIOCOOHOCTH UCIONIb30BaTh YCIOBHUS OCYIIECTBICHUS

podeccnoHaNbHOM EeATENbHOCTH: IIIyM, TEMIIEpaTypa, GuznyecKas

OK 02
OK 04
OK 09




Harpy3ka u T.J.
2
KonTposbHasi padora
TeopeTrnyeckue acreKkThbl SKOJOTUH
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (COePKAHNE TPUKJIATHOTO MOXYJIs)
Pazgea S. buosiorusi B aKU3HU 8
Tema 5.1. Cotepkanne 4 OK 01
buorexHoJsiorum B Teopernueckoe od0yueHue: 2 OK 02
v OK 04
"KM3HH KaK10T0 buoTtexHonorus Kak Hayka u mpou3BoJcTBO. OCHOBHBIE HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH. 2 OK 09
MeTop1 6uoTexHOIOoTUU. OOBEKTH OMOTEXHOJIOTUHU. DTHKA OUMOTEXHOIOTUYECKUX U TEHETUYECKUX
bKcriepruMeHTOB. [IpaBuia novcka u aHaM3a OMO3KOJIOrHUYeCKOr HHPOPMAIIUU U3 PA3IUYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHOHayudHas JIUTepaTypa, CpelicTBa MaccoBOM MHGopMaIluu, ceTb IHTEpHET U Ipyrue)
[IpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA: 2
Keiicbl Ha aHanM3 UHPOPMAIMH O HAYYHBIX IOCTHKEHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTH,
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIUN. 3aluTa Keiica: npeAcTaBlIeHUe pe3yIbTaToOB PEeLICHHS
KeiiCOB (BBICTYIIJIEHUE C NTPE3EHTAINEH )
Tema 5.2.1. 4 OK 01
Conep:kanue
buorexHoJiorum u OK 02
OK 04
"KHBOTHBIE IIpakTH4yeckHue 3aHATHSA: 4 OK 09
Pa3BuTHe OMOTEXHOJOTHUI C UCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTHUHU B 2
PKU3HU YeJI0BEeKa, MOUCK U aHallu3 MH(OPMAaLIMK U3 PA3IMYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas
UTepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHeT u Apyrue)




Kelicel Ha aHanu3 HHGOPMALIUK O PA3BUTUU OMOTEXHOJIOTUHN C CIIOJIB30BAHNEM JKUBOTHBIX (10 TPYIIIIaM)

Sammra keiica: [IpeacraBieHue pe3yabTaToB PEeICHHs KeHCOB (BBICTYIUICHUE C TIPE3EHTAIMECH )

OcHoBHOE CoICpKaHuE

Pa3nen 6. BuojrkoJsornueckue HccjaeI0BaHUA

14

Tema 6.1.
OcCHOBHBIE METOALI
0MO07KO0JIOTHYE CKUX

MccJaeI0BaHM

OcHOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me:

Hayunblii MeTo1. MeTo/ bl OM03K0JI0rMYECKUX MCCIeI0BaHUMN: TI0JIeBbIE, 1a00paTOpHEIE,
HKCIIEpUMEHTaJIbHbIe. MOHUTOPUHT OKPYXKAIOIEeH cpebl: JIOKaIbHbIA, PETHOHATIBHBIN U TT100aTbHbII

MeTo/ bl TOMCKa, aHaIu3a U 00pabOTKH UHPOPMALIMK O MPOEKTE B PA3IUYHBIX HCTOYHUKAX

\ORE S T N

JlaGopaTopHble 3aHATHSA:

(9]

[TocTaHOBKa 1€, 3a/1a4, BBIJIBUKEHUE TUIIOTE3bI, IPOBEIEHUE SIKCIIEPUMEHTA IO OTIPeIEeIEHUI0
ONTUMAJIBHBIX YCIOBHH JJIsl pocTa ¥ (PU3HOIOTUYECKON aKTUBHOCTH JAPOKEBBIX KIETOK. BrisiBieHue
3aKOHOMEPHOCTEH, POpMyITUpOBaHHE BHIBOJIOB U IPOTHO30B.

JIaGopaTopHble paboThI HA BBIOOD 110 MUHU TPYIIIAM:

1. BnusiHre TeMnepatypsl Ha pocTa i (PU3UOIOTUIECKYI0 aKTHBHOCTD JIPOKIKEBBIX KIIETOK

2. BrusiHue yrieBoIoB Ha pocTa U (PU3HOIOTHYECKYIO aKTUBHOCTD JAPOMIKEBBIX KIIETOK

3. CodeTaHHOE BIMSHHUE TEMIIEPATyphl H YIIIEBOJOB Ha POCTa M (PU3UOIOTUIECKYIO aKTHBHOCTD JIPOKKEBBIX

KJICTOK

OcHOBHOe coepkaHue

10

OK 01
OK 02
OK 04
OK 09

OK 01
OK 02
OK 04




Tema 6.2.
buosyxosornue

CKHMH IKCIICPUMEHT

IIpakTHyeckoe 3aHATHE

[\S)

0O030p TeM y4eOHO-HCCIeI0BATENbCKUX MPOEKTOB. BEIOOpP yueOHO-HCCIIeI0BATENBCKOTO MMPOEKTA U3
[pe10KeHHbIX. POpMUPOBaHNE KOMaHbI IPOEKTAa. AJITOPUTM BBIIIOJHEHUS IPOEKTA.
Kaxas rpymmna BeIOMpaeT OMH U3 BApUAHTOB yUeOHO-HUCCIIEeI0BATEIbCKUX ITPOEKTOB:

1. OrmeHka kauecTBa aTMOC(HEPHOTO BO3AyXa

2. OueHka Ka4ecTBa MOYB METOIOM (PUTOTECTHPOBAHHS

3. OreHKa Ka4ecTBa BOJ] MOBEPXHOCTHBIX BOAOEMOB 110 OPraHOJICITHYSCKUM M (PU3UNKOXUMHUYCCKAM

CBOMCTBaM

4. Biusuue I[TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIIMX PACTCHUI

5. BimsiHuE CONEBOTro 3arps3HEHUS HA POCT U PA3BUTHE CEMSIH BBICIINX PACTCHUI
[ lepeolil 5man 6vInoIHEeHUs NPOEKMA.:
O60cHOBaHNE aKTyaIbHOCTH BBIOPaHHOM TeMbl. BrisBiieHue npobiaemsl uccienoBanus, popmMyinrpoBaHue
runotessl. Beiobop MeTo10B uccnenoBanus. Beibop Touek oTO0opa npob Ha TEPPUTOPUH UCCIIEOBAHUS.
[TocTtaHoBKa Lenelt U 3a1a4d uccaenoBanus. OnpeaeneHue GopMbl IPEACTABICHUS PE3YJIbTATOB

MCCIICJOBAaHU. Onpe,ueneHI/Ie 9TaIllOB U COCTAaBJICHHUC I1JIaHA NCCIICIJOBaHUA

\9)

JlabopaTopHble 3aHATHS

\Bmopoti aman evinonnenus npoexma: MOAr0TOBKAa HEOOXOIMMOM MOCY/bl M MaTepualia Jjsl SKCIIEPUMEHTA,
[IpOBEICHUE IKCIIEPUMEHTA, IEPUONYECcKast IPOBEpKa TEUCHUS SKCIIEpUMEHTa/ cOOp MaTepuaa B

BBHIOpPAHHBIX TOYKAaX 0TOOpa mpoo

\S]

Tpemuﬁ oman 6vlnojiHeHUsA npoekma. NMOJYUCHUC NCPBUYHBIX SKCIICPUMCHTAJIBHBIX JAHHBIX, IIPOBCICHUC

CTaTUCTUYECKOM 00paObOTKU MOJTyUEHHBIX JAHHBIX

‘Iemeepmbzﬁ aoman 6blNOJIHEHUA npoeKma. BbISBJIICHUC SaKOHOMepHOCTefI, (i)OpMy.]'IPIpOBaHI/Ie BBIBOAOB U

IIPOTrHO30B, OLI€HKA Ka4€CTBA UCCICAYEMOT'O 00BEKTA 110 pe3yiabTaTaM OMOAKOJIOTHYECKOT0 aHAIN3a

OK 09
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IIpakTnyeckue 3aHATHS

3ammura MMpoeKTAa. Hpe,Z[CTaBJ'IeHI/Ie PE3YIbTAaTOB BBIIIOJIHECHUA y‘le6HO-I/ICCJ'IeI[0BaTeJ'IBCKI/IX IIPOCKTOB

(BBICTYILJICHUE C TIPE3EHTAIeH )

IIpomexxyTouHasi arrectanus ( IK3aMeH)

Bcero:

144




3. YciaoBus peanu3anuu NporpaMmbl 001eo0pa3oBaTeJbHON JUCIUTLIHHBI

31. Jns  peajm3anMd  NPOrpaMMbl  JUCHUIUIMHBI  JOJKHBI  OBITh
Npea1ycMOTPEHbI CJIeyIIHe ClelralbHble MOMelleHUs:

Kabuner «buonoeuuy», OCHaIEHHBI 00OpyIOBaHWEM: MeOenb, JOCKa, MeT,
HarJsigHble  MOCOOMSt  (KOMIUIEKTHI y4eOHBIX TaONuWIl, IUIaKaToOB), TEXHHUYECKUMHU
CpeacTBaMu OOyuYEHHs: KOMITBIOTEpP C YCTPOWCTBaMU BOCHPOU3BENCHUS 3BYyKa, MPHUHTED,
MYJIBTUMEIUMHBIN MPOEKTOP € IKPAHOM, YKa3Ka-IIPE3EHTEP IS ITPE3CHTALUN.

JlaGoparopusi, oOcHamleHHass O0OOpyAOBaHHWEM JUIsl  TNPOBEACHUS  3aHATHIL:
MHUKPOCKOIIBI, CEKyHJIOMEP, TOHOMETP, JJabopaTopHasi nocyaa (mpoOupKH, MOJCTAaBKU IS
NpOOMPOK, MHUHILETHI, NECOK, CTYNKH C MECTHKaMH, MPEJIMETHbIE U TOKPOBHBIE CTEKIA,
CTEKJISIHHbIE TaJIOYKW, MpernapoBajbHble WIJbl, (UIBTpOBaJIbHAs Oymara (canderku),
CTaKaHbl) TUNEPTOHUYECKUA pacTBOp XJjopuaa HaTpus, 3%-HbI pacTBOp MEpOKcHa
BOJIOPO/Ia, PACTBOP M0/Aa B MOAMCTOM KaJlUH, TJIMLEPUH, KIYOHU KapTOoQes, JUCT 310JeU
KAHAJICKOW, IUI0A psAOUMHBI OOBIKHOBEHHOH (psOWHBI WM TOMAaTa), JYK peryathlil,

pa3BeICHHBIC B BOJE APOXIKH);

3.2. NudopmanuonHoe odecnevyenne peajau3anu NporpaMmbl
1. Jlns peamusanuum  mporpamMmbl  OnOimoTedHblii  GoHa  00pa3oBaTENbHOM
OpraHM3al JOJDKEeH HMETh II€4YaTHble W/MIM DIIEKTPOHHbIE O00pa3oBaTeibHbIE U
MH(GOPMaLIMOHHBIE PECYPChl, PEKOMEHAOBAHHbIE U UCIOJB30BaHUS B 00pa30BaTEIbHOM
IIpolLiecce, HE CTaplle MATH JIET C MOMEHTA U3/IaHMSL.
2.  PexoMeHnayemple TIe4YaTHbIE W3AAHUAS 10  pPeATH3ANUU AUCIUTUIAHBL.
OcHoBHas JauTEparypa:

1. JleonoBa, I'. I'. buoJsiorusi / I'. I'. JleonoBa. — 2-e u3n., crep. — CaHKT-
IletepOypr : Jlanw, 2023. — 172 ¢. — ISBN 978-5-507-45744-1. — TekcrT :
9EKTPOHHBIN // JIaHb : 3NeKTpOHHO-0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/282434

2. Kysnenona, T. A. O6mias 6uosnorus : yuedHoe mocoowue nist cro / T. A. Ky3Hernosa,
N. A. baxenoBa. — 2-e usn., ctep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c. —
ISBN 978-5-8114-8543-7. — Texkct : anekTpoHHbIH // JIaHb : 9IEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/177026

3. Aradonona, 1. b. buosorusi: 6a30BbIii ypoBEHb: MIPAKTUKYM : yueOHOe rocodue / U.

(O8]


https://e.lanbook.com/book/282434
https://e.lanbook.com/book/177026

4. b. Aradonona, B. 1. CuBornazoB. — Mocksa : [IpocBemenue, 2024. — 112 ¢c. —
ISBN 978-5-09-112641-9. — TexkcT : anexTpoHHbIH // JIaHb : 3I€KTPOHHO-
ounbnuoreunas cucreMa. — URL: https://e.Janbook.com/book/409214

JlomoJIHNTe/IbHAS JINTepaTypa:
1.  bemses J.K. O0mas 6uonorus. 10 - 11 kmacesl: yueOHUK 17151

o0mieoOpasoBar. opranu3anuii: 6a30BbIi ypoBeHb. - M.: [IpocBemenne, 2015.

2. MamontoB C.I'., 3axapoB B.b., KoznoBa T.A. buonorus: yueOHUK A7 CTYII.

yupexJIeHu# BeIcII. 0Opa3oBanus (O6akanaspuat). — M., 2014.

3.  benses JI.K., demmmmn I'M., Ky3unemoBa JI.LH. u np. buonorus (6a30Bbrit

ypoBenb). 10 kiace. — M., 2014.

4. Jlykarkun A.C., Pyunn A.b., CunaeBa T.b. u gp. buonorus ¢ ocHoBamu

AKOJIOTUU: YUeOHUK JUIS CTY/. YUPEXKJICHUI BbICII. 0Opa3oBanus. — M., 2014.

5. Cusornazos B.U., Aradonosa W.b., 3axaposa E.T. buonorusi.
O6mas 6uonorus: 6a30BeIil ypoBeHb, 10—11 kimacc. — M., 2014,

6. Cyxopykona JI.H., Kyumenko B.C., IBanosa T.B. buonorus (6a30Bbiii
ypoBeHb). 10—11 knmacc. — M., 2014.

7. Mycradun A.I'., 3axapos B.b., buonorus, 2024

8.  HHTepHeT-pecypcehI:

9.  wmonorus» - http://bio.1september.ru/.

«Hayxka u xu3Hp» - http://nauka.relis.ru.

DOneKTpoHHAasi BepcHsi razeThl «buonorus» u calt s yuutens «S uay Ha ypok

ouonmorum.
http: //www.ecosystema.ru/
becruiatHbie 00y4aroye nporpaMMsel o0 OMOJIOTHH
http://www.websib.ru/noos/biologi/

http://referat.sumy.ua/ecology/ecology.html «Bokpyr cBetay -

www.vokrugsveta.ru.
10. o» - www.geoclub.ru.

«National Geographic» - www.nationalgeographic.com/index.html.
«Moe 3Bepbe» - www.zooclub.ru/animals/.

«buonorus» - http://bio.1september.ru/.
«Hayka u xu3Hb» - http://nauka.relis.ru.

biti


https://e.lanbook.com/book/409214
http://bio.1september.ru/
http://nauka.relis.ru/
http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html
http://www.vokrugsveta.ru/
http://www.geoclub.ru/
http://www.nationalgeographic.com/index.html
http://www.zooclub.ru/animals/
http://bio.1september.ru/
http://nauka.relis.ru/

4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
TUCHUNITIHMHBI
KoHTposb 1 oneHka pe3ysbTaToB OCBOEHUS 00111€00pa30BaTeIbHON AUCITUTUIUHBI
PaCKpBIBAIOTCS Yepe3 AUCIUIUITMHAPHBIE pe3yJIbTaThl, HAMPaBIIEHHbIE HA (POPMUPOBAHUE
001X 1 MpoeCCUOHATBHBIX KOMIIETEHITUH TI0 pa3/ieiaM U TeMaM COJEPKaHus YIeOHOTO

Marepuaia.

Oomas Paznea/Tema T oneHOYHBIX MEePONPUATHH

KOMIICTCHIU 51

Pasnen 1. Knerka - KonrtpomnbHas padora “MoseKynspHbIit
CTPYKTYPHO(QYHKIIMOHAJIbHASL |yPOBEHb OpPraHU3alUU )KUBOTO”

CAMHUIA ) KHUBOI'O

OK 02 Tema Nel. 1.

Brosorus kak Hayka 3aroiHeHne TaOIUIBI C OITMCAHUEM METOIOB

MI/IKpOCKOHI/IPOBaHI/Iﬂ C UX JOCTOMHCTBAMHU U
HEeIOCTAaTKaAMM. 3a0JITHEHNE TaOJIHIIBI

«BKJ'IaI[ YUYCHBIX B pa3BHUTHUC OHOJIOTHI

OK 02 3aroIHeHNe CPaBHUTENLHON TaOIUIIBI
Tema Nel.2.

CXO/ICTBA U Pa3InIUi
OO011ast XapakTepUCTHKA







KU3HU

PKUBOI'O U HE )KUBOI'O

OK 01 Tema Nel.3.
OK 02 bHOIOrnyecky BaxxHbIE
OK 04
XUMUYECKHE COCTUHEHUS DpOHTANBHBII OMPOC
[ToaroToBKa yCTHBIX COOOIEHUI ¢
[pe3eHTaluen
BrimonHenye 1 3amura J1abopaTopHbIX
pabot: «Onpenenenue ButamuHa C B
[POJYKTAaX MUTaHUS», « uapoduabHo-
ruapooOHBIE CBOKCTBA JIUITHIOBY
OK 01 Tema Nel 4.
OK 02 CTpykTypHODYHKIIMOHATIEHAS
OK 04
OpraHu3aIus KIETOK
OneHnBaemasi TMCKyCCHs IO BOIIPOcam
TEKIIUU
Pa3paboTka MEHTaJILHON KapThlI 11O
KJIACCHU(PUKAIINU KJIETOK U UX CTPOSHUIO Ha
[PO- U YKAPUOTUUYECKHX U TI0 [[apCTBaM B
MUHU TpyIIax BeilmoHeHNe U 3ammTa
nmabopaTopHbBIX padoT: «CTpOeHUE KIETKH
(pacTeHusi, )KUBOTHbBIE, TPUObI) U KJIETOYHBIE
BKJIFOUEHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOTLUIACTBI, XPOMOILIACTHI)»,
«[IpoHuiaeMoctb MeMOpaH#HI (I1JIa3MOJIN3,
NETUIa3MOITHN3)»
OK 01 @dponTaneHeIi onpoc PazpaboTka rioccapus
OK 02 Pemienue 3a1ad Ha onpeeneHue
Tema Nel.5. CTpyKTypHO- 10CJI€I0BATEIHHOCTH HYKJIEOTH IOB
(byHKLIMOHATIBHBIE (DAKTOPHI
HAaCJIEICTBEHHOCTH
OK 01 Tema Nel.6.
OK 02

[ Iporieccsl MaTpUYHOrO CUHTE3A

@DpOHTAIBHBIN OIIPOC

Tect «Iponeccel MATPUYHOTO CUHTE3a»
Pemienue 3a1a4d Ha onpeeseHnue
[10CJIE0BATEILHOCTH AMUHOKHCIIOT B
MOJIeKyJe Oenka

Perienue 3aga4d Ha OIMPECACIICHUC




[OCJIEI0BATEILHOCTH aMUHOKHCIIOT B
MoJIeKyJie Oenka B ciiydyae U3MEHEHUs

[10CJIEI0BAaTEIbHOCTH HyKieoTn10B JTHK

OK 02 Tema Nel.7. Hexnerounble
OK 04 (hopMBI JKH3HH DpOHTAIBHBIN OITPOC
[ToAroToBKa YCTHBIX COOOIICHUH C
Mpe3eHTaluel (BUpycHbIe U OakTepuaIbHbIe
3aboneBanus. OOIIUE TPUHIIUITBI
MCII0JIb30BaHUS JIEKAPCTBEHHBIX BEUIECTB.
Oco0eHHOCTH TPUMEHEHHUST AaHTHOMOTHKOR)
OK 02
Tema Nel.8. @pOoHTaIBHBIN OMPOC 3aNOJIHEHHE
OOMeH BelleCTB U MPEBpaIlleHUE (CPABHUTEILHOM TAOIHUIIbI XapaKTEPUCTHK
PHEPTUU B KIIETKE TUIIOB OOMEHA BEIECTB
OK 02 Tena Nol 9. OO6cykIeHue 1o BOIPOCaM JIEKIHHU
OK 04 YKusueaubiin I[IUKJI KJIICTKH. Pa3pa60TKa JICHTBI BPCMCHH KNU3HCHHOI'O
MmuTto3. Meiio3 LIUKJIa
Paznea 2. Ctpoenue u Kourposnsrast pabora « CTpoeHue u QyHKIIUN
(pyHKIHH OpraHu3ma OpraHu3Ma»
OK 02 Tema No2.1.
OK 04 CtpoeHue opranusma
OnenuBaemast nuckyccusi Pazpabotka
MEHTAJIbHOM KapThl TKAaHEHN, OPTraHOB U
CHCTEM OpTraHOB OPTraHU3MOB (pacTEHUSI,
YKUBOTHBIE, YEJIOBEK) C KPaTKOH
XapakTepucTuKoi ux ¢pynkuuii [logroroka
1 TIPE/ICTABJICHUE YCTHBIX COOOIIECHUI ¢
Mpe3eHTanuel (MMMYHUTET, UH(QEKITNOHHBIE
3a00NIeBaHMs, YTUIEMUH, BAaKIIMHAIU )
OK 02 Tema Ne2.2. @DpoHTaNIBHBIN OITPOC

q)OpMBI Pa3MHOKCHU A

OpPTraHU3MOB

3arosHeHne TabIHIIbI ¢ KPaTKOH
XapaKTEepUCTUKON U TpUMepaMu Gopm

Pa3MHOKCHU OPpTraHN3MOB




OK 02 Tema No2.3.
OK 04 OnTOreHes xKUBOTHBIX U Pa3paGoTKa JIEHTHI BDEMEHH C
1CI0BCKA XapaKTEPHCTHKOM 3TalloB OHTOrE€HE3a
OTIICNILHOM TPYIION KUBOTHBIX U YEIOBEKA
o MUKporpymnmnam Tect/onpoc
OK 02 Tema Ne2 4.
OK 04 OHTOreHe3 pacTeHui .
CocraBiieHre )KH3HEHHBIX [IUKJIOB PACTEHUI
Mo oT/AeNaM (MOXOBUIHBIC, XBOIICBHU/IHEIC,
[MAIIOPOTHUKOBHIHBIC, TOJIOCEMEHHBIE,
MOKPHITOCEMEHHBIEC)
OK 02 Pa3pabotka rioccapus Tect
Tema Ne2.5. OCHOBHBIE TOHATHS
TCHCTHKHU
OK 02 Tema Ne2.6.
OK 04 3aKOHOMEPHOCTH HACIICIOBAHHS DpPOHTATBHEIH OTPOC
Tect o Bompocam Jiekiuu Pemrenue 3aqa4q
Ha OIPEJICTICHIE BEPOSITHOCTH
BO3HUKHOBEHUS HACJICJICTBEHHBIX MPU3HAKOB
[PY MOHO-, JIH-, IIOJIUTHOPUTHOM U
AQHAJTM3UPYIOIEM CKPEIIMBAHUH,
COCTaBIIEHUE T€HOTUITMYECKUX CXEM
CKpEIIUBAHUS
OK 01 Tema Ne2.7.
OK 02 B3anmopeiicTBre TeHOB
Tect
Pa3paboTka rioccapus
Pemienue 3a1ad Ha onpeeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MPHU PA3TUIHBIX
TUIIAaX B3aUMOJICHCTBUS T€HOB, COCTaBICHHE
FeHOTUITMYECKUX CXEeM CKPEIIUBAHUS
OK 01 Tema Ne2.8. Tect
OK 02

CrenineHHoe HacJIeJOBaHNE

MPU3HAKOB

PazpaboTka rioccapus

Pemenue 3a1a4 Ha onpezeieHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MPU

CIICTITICHHOM HacCJICAOBAaHHH,




COCTABJICHUC I'CHOTHUIITMYCCKHUX CXEM

CKpCIIMBaHUA

OK 01
OK 02

Tema Ne2.9.
['eHeTHka mona

Tect

Pa3paboTka rioccapus

Pelienue 3a1a4d Ha onpeeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJIEICTBEHHBIX IPU3HAKOB, CLICTUICHHBIX C
[10JIOM, COCTABJICHUE N'€HOTUIINYECKUX CXEM

CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.10.
['eHeTHKA UeIOBEKA

Tect

Pa3paboTka rioccapus

Perenne 3a1a4 Ha onpe/eNieHne
BEPOSTHOCTH BOZHUKHOBEHUS
HACJICICTBEHHBIX MTPU3HAKOB, HCIIOIB3YS
METO/bI TEHETUKH YEJIOBEKA, COCTABIICHHUE
TCHOTUITNIECKUX CXEM CKPEIUBAHHS
[ToaroToBKa yCTHBIX COOOIIEHUI C
Npe3eHTalell 0 HaCIeACTBEHHBIX

3a00JI€BAHUIX YEIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.

3aKOHOMepHOCTI/I HU3MCHYHUBOCTHU

Tect

Pemienue 3a1a4 Ha onpeieIeHne TUna
MyTaIII/II/I HpI/I nepez[aqe HaCJICIACTBCHHBIX
[MPU3HAKOB, COCTaBJIECHUE N'€HOTUITUYECKHUX

CXEM CKpPCIIMBAHUSA

OK 01
OK 02

Tema Ne2.12.
Cenexuus OpraHu3MoB

Tect

Pa3paboTka rioccapus

Pelienue 3a1a4d Ha OnpeaeeHue
BO3MOXHOI'O BOBHUKHOBCHUS
HACJICICTBECHHBIX HpI/ISHaKOB 10 CCJICKIINH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM

CKpCIINBAaHUA

Pasnen 3. Teopusi 3Bo/1rounu

KonTponbHas pabota “Teoperndeckue

ACIEKTHI DBOJIFOLIAM YKU3HU Ha 3emie”’

OK 02

Tema 3.1.

DpOHTAIBHBIN OIIPOC

JUA

45



VcTopus 3BOJIFOIIMOHHOTO

OK 04 —— Pa3paGoTKa JIEHTHI BDEMEHHU Pa3BUTHS
HBOJIFOIIMOHHOTO YUEHUS
OK 02
Tema 3.2. DpOHTAIBHBINA OIPOC
MuKpO3BOITIONHS Pa3paboTka rioccapusi TEpMHUHOB
OK 02
Tema 3.3. OuenuBaemasi TUCKyCCHUs
Maxkpo3BoTIOIHS Pa3paboTka rioccapusi TEpMHUHOB
OK 02 Tema 3.4.
OK 04 BO3HHKHOBEHUE U PA3BUTHE
JKU3HU Ha emiie ®ponranbHelii onpoc [Toaroroska u
[PEJCTaBICHUE YCTHOT'O COOOIICHUS U
JIEHTHl BpEMEHU BOZHUKHOBEHUS U Pa3BUTHS
PKUBOTHOT'O U PACTUTEIILHOTO MHpa
OK 02 Tewma 3.5. IIpoucxoxaeHue
OK 04 UEeJIOBEKA - AHTPOIIOTEHES
®dpoHTansHbI onpoc PazpaboTka JieHT
BPEMCHH M MEHTAJIBHBIX KapT Ha BBIOOD:
“IBOJIIOIMSI COBPEMEHHOTO YeTIOBeKa”,
“BpeMsi 1 IyTH pacCesIeHHsI 4eJI0BEKA 110
rianere”, “BnusHue reorpaduueckoit
cpenbl Ha MOP(OTIOTHIO ¥ PUZHOTIOTHIO
yenoBeka”, “UenoBedyeckue pacel”,
o0Ccy)IeHUE
Pasnen 4. JxoJiorus KoutpoJsbHnas padora
“TeopeTnyeckue aceKThbI IKOJIOTHN”
OK 01 Tema 4.1. Tect 1o sxonorudeckuM GakTopam U cpeaam
OK 07 JKonoruveckue GpakTopsl U “KU3HHA OPTaHU3MOB
Cpenbl KU3HH.
OK 01 Tema 4.2.
OK 02 [lonmynsauus, coobmecTsa,
OK 07

DKOCHUCTEMBI

CocTaBJIEHHE CXEM KPYTOBOpPOTA BEIIECTB,
MICIIOJIb3YsI MaTepUabl JeKIuu PenieHue
[MPaKTUKO

OpPUEHTHUPOBAHHBIX PACUETHBIX 33JJaHUM I10
[IEPEHOCY BEUIECTBA U SHEPTUH B SKOCUCTEMAX C

COCTaBJICHHC TpO(l)I/I'{CCKI/IX Lene u mrupamMu g




OHOMAaCCHI 1 SHEPTHH

OK 01
OK 02
OK 07

Tema 4.3.
brocdepa - rmodansHas

OKOJOIrn4ccKasa CuCTcMa

OuenuBaemas auckyccusi Tect

Perenre npakTHKO OPUESHTHPOBAHHBIX
PacUYeTHBIX 337a4 Ha OIpeIeICHUE TJI0Ia I
HACAXKICHUH JIJIsl CHYDKEHUST KOHIICHTPAITUU
YIIIEKHCIIOTO Ta3a B aTMOC(epe CBOETO

PEruoHa nmpoxXuBaHus

4Tl
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OK 01

Tema 4.4.

TecT

OK 02 BiinsiHIe aHTPOIIOTCHHBIX Penienue NpakTUKO OPUEHTUPOBAHHBIX
OK 04 (hakropoB Ha bruochepy PACUYETHBIX 33JJaHU TT0 COXPAHEHHUIO
OK 07
[IPUPOIHBIX PECYPCOB CBOETO PErHMOHA
[POKUBAHUS
OK 02 Tema 4.5.
OK 04 Brnusaue conuaibHO-
OK 07
PKOJIOrHYecKUX (akTOpoB Ha
3I0pPOBbE YETIOBEKa
OnenuBaemast Tuckyccus BeimonHenus
[MpaKTUYECKUX 3a7aHuil: “OnpeaeneHue
CYTOYHOTO palroHa nutanus’, “Co3gaHue
WHINBUAYAIbHON MaMITKU 1O OpraHU3aIuu
paloHaIbHON (PU3MUECKON aKTUBHOCTH
BrinonHeHne 1a0opaTopHoii paboThHI Ha
BHIOOD:
"YMcTBEeHHAs! pabOTOCTIOCOOHOCTB ",
"Brusinue abuoTrdeckux GakTopoB Ha
yenoBeKa (HU3KHUE U BBICOKHE
TeMIeparypbl)"
3amuTa Keica: mpeICcTaBIeHHe Pe3yIbTaTOB
HpO(l)eCCI/IOHaﬂbHO- peICHUA KeNCOB (BI)ICTYHJ'IGHI/IG C
OpHEHTHPOBAHHO cojepKaHmue |[IPE3CHTALMCH)
Paszgea S. buosiorusi B :xKu3HU
OK 01 *Tema 5.1
OK 02 BHOTEXHOJIOTHH B )KU3HU
OK 04 KaKJI0TO .
BrinonHeHne kelica Ha aHau3 uHpopmauu
0 HAYYHBIX JOCTIKCHHSIX B 00J1aCTH
FEHETUYECKUX TEXHOJIOTUH, KIIETOUYHOU
WHKEHEPUH, MUIEBbIX OMOTEXHOIOTHH (110
rpymiaMm), IpeICTaBICHUE PE3YIbTaTOB
pELIEHUS KEWCOB
OK 01 BrimotHeHNE Kelica Ha aHau3 nHpopmauu
*Tema 5.2.1. .
OK 02 0 pa3BUTUN OMOTEXHOJIOTHH C
OK 04 bHOTEeXHOJIOTMH U )KUBOTHBIE
HCITOJTh30BaHUEM




YKHBOTHBIX, IPUMEHEHHUE TPOTYKTOB
OMOTEXHOJIOTHH B )KM3HU YeJIoBeKa (110
rpyIiam), IpeACcTaBICHUE Pe3yIbTaTOB

pelIeHus KecoB

Pa3zgen 6. Buosrkosornueckue

HpeI[CTaBJ'IeHI/IC PE3YIBTATOB BBIIIOJIHCHUSA

HCCIe10BAHNSA
Y4eOHOUCCIIEIOBATEIbCKUX IPOCKTOB
(BBICTYILJICHHE C TIPE3EHTAIEH )
OK 01 Tema 6.1. BrimoHeHue 1a00opaTOpHBIX padoT Ha
OK 02 OCHOBHBIE METO/IBI BHIOOpP B MUHUTPYIIIAX:
SE g: OHOKOIOTUIECKHUX 1. BiusiHue Temneparypsl Ha pocta u
MCCIICI0BaHUI (U3MOTOTMIECKYIO AKTUBHOCTh
JIPOKIKEBBIX KIIETOK
2. BiusiHUE YrIeBOJIOB HA pOCTa U
(U3NOJIOTHYECKYI0 aKTUBHOCTh
JPOXKIKEBBIX KIIETOK
3. CoyeTraHHOE BIMSHUE TEMIICPATYPhI U
YIJIEBOAOB Ha POCTa U
(U3HOJIOTHYECKYI0 aKTUBHOCTh
JIPOKIKEBBIX KIIETOK
OK 01 Tema 6.2
OK 02 bro3KoI0rnUecKuii
SE 83 OKCTICPUMCHT BhInonHeHre y4eOHOUCCIIEI0BATENBCKOTO

[IPOEKTa Ha BHIOOP:

1. Ouenka kagecTBa aTMOC(HEPHOTO BO3IyXa
2. OreHKa KayecTBa MOYB METOJIOM
buTOTECTUPOBAHUS

3. OreHka Ka4ecTBa BOJI IIOBEPXHOCTHBIX
BOJIOEMOB I10 OPraHOJIENITHYECKUM U
(U3UKOXMMHYECKUM CBOMCTBAM

4. Bnusinue [TAB Ha pocT u pa3BuTHe ceMsH
BBICIIMX PaCTEHUI

5. BimsiHUE coneBoro 3arpsisHeHHUs Ha pocT

H pa3BUTHE CEMAH BBICHINUX paCTeHI/Iﬁ
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