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1. ObIIAA XAPAKTEPUCTHKA PABOYEN IPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI OO/1.13 BUOJIOI'UA

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHOI nporpammbl CITIO

O6meobpazoBatenbHas auctuuinHa  «BUAOJIOTUS»  sBasiercs YaCThIO
npeaMeTHon obnactu «O0IIeCTBEHHbIE HAYKU», U3ydaeTcsa B 00111e00pa3oBaTeIbHOM
ke yueonoro muana OIl CIIO «Tpouukoro TeXHOJIOTHYECKOTO TEXHUKYMay IO
npodeccun 35.01.27 Mactep CelIbCKOXO35UCTBEHHOTO MPOU3BOACTBA, C YYETOM
npodeccuonanbHoi HanpasaeHHocTn GI'OC CITIO

HGHI/I " IUIaHUPYCMBIC PC3YJIbTATBI:

1.2.1 lenn oOmeo6pa3zoBaTebHON TUCIUTUIMHBI:

Hean: popmupoBanue y o0y4aronuxcsi CHCTEMbI 3HAHUM O Pa3IMYHBIX YPOBHSX
KU3HU CO 3HAHUEM COBPEMEHHBIX MPEJICTABICHUN O XUBOW MPHUPOJIC, HABBIKOB TIO
IPOBEJACHUIO OWOJOTUYECKUX HCCIETOBAHUM C COOJIIOJCHUEM JTHYECKUX HOPM,
apryMEHTUPOBAHHOM JIMYHOCTHOW TIO3UIMU TIO0 OEpeKHOMY OTHOIICHHIO K
OKpY’Karouien cpeze.

3agaun:

* nojydyeHue GpyHaaMeHTANIbHBIX 3HaHUM O Ouonornueckux cucremax (Kierka,
Opranusm, [lonymsauus, Bunp, OxocucteMa); UCTOPUM Pa3BUTHS COBPEMEHHBIX
IPEACTaBICHUNA O JKMBOM NPHUPOJE, BBIAAIOMIUXCS OTKPBITHUSAX B OHOJIOTHYECKOU
HayKe; pojau OMOJOTMYEecCKON Hayku B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA; METOAAaX HAYYHOI'O MIO3HAHUS,

* OBNAJICHUE YMEHHSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M POJb
OMONOTUYECKUX 3HAHUKW B TPAKTUYECKOW JEATEIBHOCTH JIOACH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTHI; OMpENEsATh KUBbIE OOBEKTHI B MPHUPOAE; MPOBOIAUTH
HAOJIOICHUS 32 IKOCUCTEMaMHU C IIEJIbI0 MX OMMCAHUS U BBISBJICHUSI €CTECTBEHHBIX U
AHTPONOTEHHBIX W3MEHEHWI; HAXOIUTh U aHAIM3UPOBATH MHGOPMAIMIO O >KHBBIX
00BEKTaX;

* pa3BUTHE TO3HABATEIIbHBIX WHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM OOydYarolmMuXcsi B TMpoOIEecce HM3YYEHUs OUOJOTMYECKUX SIBICHUM;
BBIJJAIOIINXCSA JTOCTHKEHHM OMOJIOrMH, BOUIEANINX B OOIIEUETOBEYECKYIO KYIbTYPY;
CJIOKHBIX M MPOTUBOPEUMBBLIX IMyTEH PAa3BUTHUSI COBPEMEHHBIX HAYYHBIX B3TJISAJIOB,
uaen, Teopuil, KOHUENIUH, runore3 (0 CYIIHOCTH W MPOUCXOXKICHUH KU3HH,
YeJioBeKa) B X0/€ pabOThl C pa3INYHbIMU UICTOUHUKAMH HH(GOPMAIUK;

* BOCIUTAHUE YOEXKIEHHOCTH B HEOOXOAMMOCTH MO3HAHHUS KUBOU MPHUPOJIBI,
HEOOXOJUMOCTH PAllMOHAJIBHOIO MPUPOAONOIL30BaHUSA, OCPEHKHOTO OTHOIICHUS K



MIPUPOJIHBIM pecypcaM M OKpPYKarolleil cpee, COOCTBEHHOMY 3/I0POBBIO; YBaXKEHUS
K MHEHMIO OINIOHEHTAa P 00CYKIEHUU OMOJOTHYECKUX TPOOIIEM;

* UCIOJIb30BaHUE MPUOOPETCHHBIX OWOJIOTUYECKUX 3HAHMM W yMEHUU B
MOBCEIHEBHON JKM3HU JJISI OLEHKU TMOCIEJACTBUM CBOEH JeATEIbHOCTUH (U
NEATeNIbHOCTU APYTUX JIIOJICH) MO OTHONIEHUIO K OKPYXKaIIIeH cpele, 310pPOBBIO
JIpYrux JJIel W COOCTBEHHOMY 3J0POBbIO; OOOCHOBaHHME U COOJIIOJCHHUE MeEp
npoUIaKTUKK 3a00JI€BaHUM, OKa3aHUE TIEPBOM MOMOIIU MPU TpaBMax, COOJIOICHHUE
MIpaBUJI TIOBEJICHUSI B TIPUPO/IC.



1.2.2.Pe3yabTaThl 0CBOCHHA 0011€00pa3oBaTe/bHON TUCHUILVIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO.

Koax n HammeHnoBaHnue
(popmupyembIx
KOMIIeTeH I i

Pe3yJIbTaTbl 0CBOCHUA JUCHUITI/IMHBI

OO0mmue

JucuMnianHapHbie

OK 01. Berbupats crioco0sl
pelieHus 3a1a4
npodeccnoHaIbHO N
JeATSITLHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

Yo 01.01pacnio3HaBaTh 3a1a4y W/HUIH IPOOIEMY

B IIPO(ECCHOHATTLHOM H/HJIH COIIMATBHOM KOHTEKCTE;

Yo 01.02 ananu3upoBath 3aqady W/HIM MpoOJIeMy U BBLICISTH €€ COCTaBHBIC
9acTH;

VYo 01.03 onpenensars 3Tanbl peleHus 3a1a4u;

Yo 01.04 BoisiBasATh U 3 (HEKTUBHO HCKaThb WHGOPMAIUIO, HEOOXOIUMYIO IS
pelIeHus 3a1a4u U/ Ui poOIeMBbl;

Vo 01.05 cocTaBiaTh IJIaH NEHCTBUS;

Yo 01.08

peanr30BbIBaTh COCTaBJICHHBIN IJIaH

30 01.01 aktyanbHbIN TpodeccuoHaTbHBIHI

Y COITMAITbHBIA KOHTEKCT, B KOTOPOM MPUXOIUTCS Pa0OTATh M KHTh;

30 01.02 ocHOBHBIE UCTOYHUKHU UHHOPMAITTH

U pecypchl JUTsl petieHus 3a1a4 1 npooiem

B Mpo(heCCHOHATBFHOM H/WIIH COITUATbHOM KOHTEKCTE;

30 01.05 crpykrypa mnmaHa mna pemeHuss 3agad.JIP  26rotroBHOCTh U
CIOCOOHOCTh K 00pa30BaHUIO W CamMOOOpa30BaHUIO HAa MPOTSHKEHUHM BCed
KU3HU;

MPII 02 ycraHaBinuBaTh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Ki1accupukanuu u 0000IICHUS;

MPII 03 onpenensars 1eiau ASSITEILHOCTH, 3a7aBaTh

napaMeTpsl U KPUTEPUU UX JOCTHUKECHHUS;

MPII 05 BHOCUTH KOPPEKTUBBI B JIE€ATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCIEICTBUN A€ATEIbHOCTH;

MPII 12 BbISBISTH NPUYMHHO-CIEJICTBEHHBIE CBSI3M U aKTyaTU3UPOBATh
3a/auy, BBIJIBUTaTh THUIOTE3y €€ peUICHHUsS, HaXOJUTh apryMEHTHl s
JOKa3aTeNbCTBA CBOMX VYTBEPXKACHUW, 3aJaBaTh NapaMeTpbl M KPUTEPUH
peleHus;

MPII 13 aHanu3upoBaTh MOJYYECHHBIE B XOJ€ PELICHUS 3aJlaud pPe3YNIbTaThl,
KPUTHYECKH OLIEHMBATh HX JOCTOBEPHOCTb, IPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

[1P6 01cdopmMupoBaHHOCTH 3HAHUM O
MECTE W POJH OHOJOTHU B CHUCTEME
HAy4YHOTO 3HaHWS; (PYHKIIMOHAILHOU
TPAaMOTHOCTH YEJIOBEKA IS PEIICHUS
YKU3HEHHBIX TPo0IieM;
ITP6 02 chopmMupoBaHHOCTH YMEHHS
pacKpeIBaTh CoJIep)KaHue
OCHOBOIIOJIATAIOIINX OHOJOTMYECKUX
TEPMHUHOB W TIOHITH: KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BH]I,
MOMYJISAIINASI, DKOCHUCTEMa, OHOIIEHO3,
onocdepa; (oOMeH
BELIECTB U TNPEBpAIllCHUE SHEPTUH),
(camoperysimus),
Oenka,  CTPYKTypHas

KHUBBIX CHUCTEM,

MeTadoI3M

roMeocras
OouocuHTE3
OpraHu3aIus
JIMCKPETHOCTD, caMoperyJsus,
CaMOBOCIIPOU3BE/ICHHUE
(penpoaykuusi), HAacIEACTBEHHOCTD,
U3MEHYHUBOCTb,
poct W

9HEPro3aBUCHUMOCTb,
pa3BUTHE,  YpOBHEBas
OpraHu3aIus;

I[IP6 05 mnpuobpereHue

MNPUMCHCHUSA OCHOBHBIX

OnbITa
METOJIOB
HAyYHOTO TO3HAHUS, HMCIOJIb3YEMbIX
B  OHOJIOTHH: HaOIIOAEHUST U




OnrcCaHusd JXUBBIX CUCTEM, IMPOLECCOB

u SIBJ'IeHI/If/'I; opraHusanuu n

IIPOBEICHUS OMOJIOrN4YECKOr0
SKCIICPUMCHTA, BBIABWXKCHUA
THUIIOTE3, BbIABJICHHUA 3aBUCUMOCTHU

MCXKAY HCCICAYCMbIMHU BCIIMYWMHAMU,

00BsICHEHUs HOJTyYEHHBIX
pe3yinbTaToB  ©  (POPMYIUPOBAHUS
BBIBOJIOB c HCIOJIb30BAaHUEM
HAay4HbIX  IOHATHM, TEOpUA U
3aKOHOB;

[TP6 08 chopMupoBaHHOCTH YMEHHS

pematb ~ OMOJIOrMYECKHE  3ajaydu,
COCTaBJIATh T'C€HOTUIIUYECKHE CXEMBI
CKpEIlMBaHMsI JJIs pa3HbIX THUIIOB
HacJIeI0BaHMsI MIPU3HAKOB y

OPraHW3MOB,  COCTaBJSTh  CXEMBI
MepeHoca BEIIeCTB W JHEPruM B
IKOCUCTEMAX (meru MTUTaHMUS,

TTUAIIEBHIE CETH)

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPE/ICTBA
MOMCKa, aHAJIM3a U
HWHTEpIpEeTAIIuU
nHpopManuu u
nH(pOpPMaITMOHHBIC
TEXHOIOTHHU 1A
BBIIIOJIHEHMS 33134
npodecCuoHaNbHOM
JEATeIIbHOCTH

VYo 02.01

OIpeNeNATh 3a7a4M Ul OUCKa HHPOpMaLny;

VYo 02.02

OIpeNeNaTh He0OX0IMMble HICTOUHUKU UH(DOpMaIHH;

Y0 02.03

IUTAHUPOBATh MPOLIECC [TOUCKA; CTPYKTYPUPOBATH MOJIy4aeMyto HH(POPMALIUIO;
Yo 02.04

BBIJIEJIATH HanboJiee 3HaYMMOe B IepeuHe HH(pOpMaLnu;

Yo 02.05

OILICHUBATh MTPAKTUYECKYIO 3HAUMMOCTb PE3YIbTATOB IIOMCKA;

30 02.02 mpuemsl cTpykTypupoBanus uHdopmaruu;JIP 20 chopmrpoBaHHOCTH
3I0pOoBOro M 0Oe30macHOro obpasa XHU3HH, OTBETCTBEHHOI'O OTHOILEHHS K
CBOEMY 3/I0POBbIO;

ITP6 06 chopmMupoBaHHOCTH YMEHHS
BBIJICJIATh CYIICCTBEHHBIC IPH3HAKH

BUPYCOB, KIETOK MPOKapUoOT U
HYKapHOT; OJIHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OpraHU3MOB,

BHUJIOB, OMOI'€OIIEHO30B U DKOCHUCTEM;
O0COOCGHHOCTH  MPOIIECCOB  OOMEHa
BEIIICCTB W IPEBPAIICHHUS dHEPTHU B

KIICTKCEC, q)OTOCI/IHTGBa, n1aCTU4YCCKOIro

u AHEPreTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio03a,
OTLJIOIOTBOPCHHSI, pa3BUTHS u




JIP 22 akTMBHOE HENPUATHE BPETHBIX NPUBBIUEK M UHBIX (OPM MPUUUHEHUS
Bpena GU3NIECKOMY U ICUXUIECKOMY 3/I0POBBIO;

MPII 01 camocrosaTenbsHo (POpMYIHpPOBATh M aKTyalU3UPOBATH IMPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

MPII 04 BbISBAATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B

paccMaTpuBaeMbIX SIBJICHUSX;

MPP 01 camocTOATENbHO OCYHIECTBIIATH IIO3HABATEIBHYIO JESTEIbHOCTD,
BBISIBJIATH TMPOOJEMBI, CTaBUTh W (HOpMyIHpOBAaTH COOCTBEHHBIE 33Ja4d B
00pa3oBaTeNbHON ACATEIBHOCTH M XKU3HEHHBIX CHTYAIUSX;

MPP 07 cnocobcTtBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW IpyAULIUN
B Pa3HbIX O0JACTAX 3HAHUMN, MOCTOSHHO MOBBILIATH CBOM 0Opa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

Pa3MHOXKCHUA, WHAWBUAYAJIbHOTO

pa3BUTHA oOpraHu3Ma (OHTOTEHE3a),

00pbOBI 3a CYIIECTBOBaHHUE,
€CTECTBEHHOTO otbopa,
BH1000pa30BaHMsl,

IPUCIIOCOOJIEHHOCTH OPraHU3MOB K
cpene obuTaHus, BITUSHUS
KOMIIOHEHTOB IKOCHCTEM,
AHTPOIIOTCHHBIX N3MEHEeHNH B
JKOCHCTEMaX CBOECM  MECTHOCTH,
KpPYroBOpoOTa BEIIECTB "

MIpeBpalieHue YHEpruu B ouocdepe;
ITP6 09 chopMHpOBaHHOCTH YMEHHI

KPUTHYCCKU OII€HUBATh
uH(pOpMaLIHIO OMO0JIOrMYECKOT0
COJICpKAHMS, BKITIOYAOIITYIO
TNICeB/IOHAYYHBIC 3HAHUS u3
pa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBol  WH(pOpPMAIUK, HAyYHO-
TOTTYJISIPHBIE MaTepHabl),
UHTEPIPETUPOBATH ITHYECKHE
ACTICKTHI COBPEMEHHBIX
UCCIICIOBAHUIH B ouosioruwy,
MeIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100aIbHbIC
9KOJIOTUYECKUE poOIIeMbI
COBPEMEHHOCTH, (OPMHPOBATH IO

OTHOUICHUIO K HUM COOCTBEHHYIO
HO3HIINIO;

ITP6 10 chopMHpPOBaHHOCTH yMEHHA
C03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE
U YCTHbIE COOOIIEHUS Ha OCHOBE




Ouosiornueckoii  MHpOpMaLUU U3
HECKOJIBKMX HCTOYHHUKOB, I'DAMOTHO
UCIIOJIb30BATh IOHATUWHBINA armapar

OHoJIOTHY;

OK 04. DddexruBno
B3aUMO/ICMICTBOBAaTh 51
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

30.04.04nnonumars U KOMaHJHOH U
WHIUBUIAYaJIbHON pabOTBHI;

¥0.04.07npuHuUMaTh LE€JIM COBMECTHOW JESATENIbHOCTH, OPraHu30BBIBaTb U
KOOPAMHUPOBATH JIEHCTBUSA IO €€ JOCTMIKEHUIO: COCTaBIIATH IUIAH JICHCTBHM,
pacrpeneniaTe poid ¢ y4eTOM MHEHHH YYaCTHHKOB OOCYKIAaThb pe3yiIbTaThl
COBMECTHOM paboThI;

¥0.04.03 xoopAMHMPOBATH U BBHINOJHATH pPabOTy B YCIOBHUSX pPEAJIbHOIO,

BUPTYaJIbHOTO U KOMOMHHPOBAHHOT'O B3aMMOJIEHCTBHUS;

HCIIOJIB30BaTh npeumMynicCTBa

-Y0.04.02  ocymiecTBIATh TMO3UTHBHOE CTPAaTETMYECKOE IIOBEJIEHUE B
pa3NIMYHBIX CUTYAIMsIX, TPOSIBIATH TBOPYECTBO H BOOOpaKeHHWE, OBITH
WHUIIHATUBHBIM

[16.04chopmupoBath yYMEHUS
co371aBaTh COOCTBEHHbIE MMCbMEHHBIE
U YCTHBIE COOOILIEHUS Ha OCHOBE
Ouonornyecko  MHPOpMAIMU U3
HECKOJIbKUX HCTOYHHKOB, TI'PaMOTHO
WCIIOJIb30BATh MOHATUWHBINA arapar
OnoJIorNy;

[16.07 ymeTh BBIABUTATH THUIIOTE3HI,
MPOBEPATh MX SKCIIEPUMEHTAIbHBIMU
cpenctBamu,  GopMynupys  Leib
HCCIIeIOBaHUS, aHAJIN3HPOBATh
MOJIyY€HHBIE pe3yJabTaThl U JeJaTh
BBIBO/JIbI;

[16.06 npuHUMAaTh y4yacTHE B HAyYHO-
UCCIIeIOBaTeNIbCcKOM ~ paboTre 1o
OMOJIOTHH, DKOJIOTUM U MEIUIUHE,
NpoBOAMMONM Ha 0a3e MIKOJBHBIX

HAay4HBIX OOIIECTB H  IYOJUYHO
NPECTABIIATh MOJTy4YCHHBIC
pe3yibTaThI Ha YYCHUYECKHX

KOH(DepeHIHIX Pa3HOTO YPOBHS

OK 07. ConeiicTBOBaThH
COXPAaHEHHUIO OKPYXKaIOIIeH
Cpenpl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHHS 00
W3MEHEHHUH KIIMMAaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

Y0 07.01 cobmonaTe HOPMBI IKOJOTHUECKOW OE30TTaCHOCTH;

Yo 07.03 opranu3oBsIBaTh NPOPECCHOHANBHYIO IEATEIHHOCTh C YIE€TOM
3HaHM 00 U3MEHEHUHU KJIMMATHYECKUX YCIIOBUN pernoHa

30 07.01 mpaBuna 3KOIOTHYECKON OE30TACHOCTH MPHU BEACHUU
npodeccuoHAIBHON 1eATETbHOCTH;

3007.050cHOBHBIE HANlPaBIECHUSI U3MEHEHUS KIIMMAaTUYECKUX YCIOBUM peruoHa
JIP 29 akTMBHOE HENPUATHE ACUCTBUI, MPUHOCAUINX BPEJl OKPYXKAIOILIEH Cpeae;

ITP6 02 chopmMupoBaHHOCTH YMEHHS
packpbIBaTh coJiepyKaHue
OCHOBOIIOJIATAIOIITUX OMOJIOTUIECKUX
TEPMUHOB M TIOHSATHUH: )KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BH]I,
MOTYJISIIUS, 3KOCUCTEMa, OWOIICHO3,
onocdepa;  merabomusm  (oOMeH




3¢ dEKTUBHO JCHCTBOBATH B
Ype3BbIYAHHBIX CUTYAIHSIX

JIP. 30 ymMeHue MPOTHO3UPOBATH HEOJATOMPUSATHBIE  IKOJOTHYCCKHE
MIOCJIECTBUS NPEANPUHUMAEMBIX IEHCTBUMN, IPEIOTBPAILATh UX;

MPII 17 ymerp mnepeHOCUTh 3HAHMS B TO3HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEACATEILHOCTH;

MPII 18 ymeTh UHTETpUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00J1aCTEH;

BELIECTB U IPEBPAILECHUE 3HEPIUMN),
romMeocTas (camoperymsiuus),
OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aus AKHUBBIX CHCTEM,
JIICKPETHOCTD, caMOoperyJsnus,
CaMOBOCIIPOU3BEICHHE
(penipoaykuusi), HacCIEACTBEHHOCTD,
M3MEHYMBOCTh, OJHEPrO3aBUCUMOCTH,
pocT W pa3BUTHE,  YpOBHEBas
OpraHu3aIus;

[TP6 03 chopmMupoBaHHOCTH YMEHHS
pacKkpbIBaTh coJiepKaHue
OCHOBOIOJIATAIOIIUX OHUOJIOTUYECKUX
TEOpUM M THUMOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
ABOJIIOLMOHHOM, NIPOUCXOXKACHUSA
’KU3HU U YEJIOBEKa;

I[TP6 04 chopmMupoBaHHOCTH YMEHHS
pacKpbIBaTh OCHOBOTOJIATraloIIKe
Ouosoruueckue 3aKOHBI u
sakoHomepHoctd (I. Mengens, T.
Moprana, H.M. BaswioBa, DO.
I'exkkenss, @. Mromrepa, K.bapa),
IPaHUIBl WX MPUMEHEHHUS K KUBBIM
CUCTEMaM,;

ITP6 07 chopmMupoBaHHOCTH YMEHHS
HNPUMEHSTh MOJIyYCHHbIC 3HAHUS IS

00BsACHEHUS OHOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JIJIS PUHATHS
MPAKTHYECKUX perIeHui B

[IOBCEHEBHOM JKM3HH C  IIENBIO
oOecrnieyeHust 0OE€30IMACHOCTH CBOETO
3JI0POBbSI U 370POBBSI OKPYKAFOIIUX
JrOJICH,  COOJNIIOZICHUST  3JI0POBOTO




oOpa3za JKM3HM, HOPM TI'PaMOTHOIO

MOBEJICHUS B OKpYyKaroleun
IPUPOJHON  Cpelne; [IOHUMAaHUS
HEO0OXOUMOCTH HCII0JIb30BAHUS
JIOCTHKEHUI COBPEMEHHOW OMOJIOTUHU
u OMOTEXHOJIOTHIT JUIst
pPalMOHAIBHOTO
MPUPOAOTIOJIb30BAHMS;

[1IK 2.2. BHocuth
yAOOpEeHUSs C 3aJaHHBIMU
arpOTEXHUICCKIUMHU
TpeOOBaAHUSAMU.

- YMCHHC IIPOrHO3UPOBATH H€6HaFOHpI/I$ITHI>I€ OKOJIOTHYCCKUEC
oCICACTBUSA NPCANTPUHUMACMBIX ILGfICTBHfI, OpeaoTBpalaTb X

- YUUTBIBATh OMACHOCThH BO3JICUCTBUSA
Ha JKUBBIE OpraHu3Mbl
OIpPEJECIEHHBIX BEIIECTB, NOHUMAs
CMBICIT ~ TOKa3areyisl  MpeaesibHOMN
JIOMTYCTUMOU KOHUEHTPALUHU

[IK 2.6. BeinoiHsATH
MeJIHOopaTUBHBIE PAOOTHI.

- pacmiupC€HUEC OIbITAa ACATCIbHOCTH DKOJIOTHYECKOH HaITPaBJICHHOCTH;
- IJTAHUPOBAHUE U OCYIIECTBJICHUE JIEUCTBUI B OKPYXKAIOIIEH Cpeie HA OCHOBE
3HAHUS [eJIel YCTOMYUBOTO PAa3BUTHSI YEJIOBEUECTBA;

- yMeTh  CcOONIOMaTh  TMpaBHIIA
JKOJIOTHYECKH 1esIecoo0pa3zHoro
MOBEJCHUSI B OBITYy W TPYAOBOU
JIEATETLHOCTH B IENSAX COXPaHCHHS
CBOETO 3JIOPOBbSI M OKpYXKaromien
MPUPOAHON Cpenbl;




1.3 IlpumeHeHHe JJIEKTPOHHOr0 O0y4YeHUS] M TEXHOJOTHIl JTUCTAHIUOHHOIO
o0pa3oBaHus

Peanuzanus coaep:kaHus MporpaMmbl BO3MOXHA C MPUMEHEHHEM 3JIEKTPOHHOTO
o0Oy4eHUsT U TEXHOJIOTMH JUCTAHIIMOHHOTO OOpa3oBaHUs, OTKPBITHIX 00pa30BaTEIbHBIX

peCypcoB.

1.4 Peanusanus cojep;kaHus NPorpamMmsbl s odyqaommxcs ¢ OB3

Peanuzauus copepxkanusi o0pa3oBaTeIbHON MPOrpaMMbl U KOHTPOJIb PE3YJIbTATOB
€€ OCBOEHHUS HJisi OOy4alollUXCS C OrPAaHWYEHHBIMH BO3MOXHOCTSIMU 3J0pPOBbS U
MHBAJUJOB OPraHu3yeTcs C Y4YETOM OCOOEHHOCTEH HX MCUXO(U3UYECKOTO pa3BUTHS,
WHIUBUIYaAJbHBIX BO3MOKHOCTEN U COCTOSIHUSA 3710POBbSI.



2. CTPYKTYPA U COAEPKAHUE

OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0meoOpazoBaTeJbHOH Y4YeOHON IMCHUIIMHBI
HATPY3KH

U BHIbI Yy4yeOHOH

Bup yyeOHol padoThI Oovem uacoe
Oobpa3oBaTesibHasi HArpy3Ka (Bcero) 102
CamocrosiTeqibHass padora
Y4yeOHasi Harpy3ka BO B3aHMOJENCTBHM C NpenogaBaTejieM 84
(Bcero)
B TOM YHCJIE:
TEOPETUYECKUE 3AHITHUS
71a00paTOpPHBIC 3aHITHS 10
PAKTUYECKUE 3aHATHUS 30
[TpodeccronanbHO OPUEHTHPOBAHHOE COJIEPKAHHE 24
B TOM YHUCJIE:
TEOPUTHUYECKOE OOyUeHUE 10
NPAKTHYECKOE 00yUeHuUs 14
CamocTosTenbHas pabota o0ydaronierocs (BCero)
B TOM YHUCJIE:
camocTosTeNbHas paboTa HaJl WHAMBUAYAIBHBIM MPOEKTOM (€Ciu
MPETyCMOTPEHO)
Koncynpranuu 12
Hmoeosas ammecmayus 6 popme  3K3aMeH 6 uacos




2.2. TemaTu4ecKui IJIaH U coaep:kanue aucuumianusl «O0A.13 BUOJOI'UA»

Haumenoesanue Cooepirrcanue yuebnozo mamepuana (0CHO8HOE U nPogheccuoHanbHO- Oovem | Koowt
pazoenoe u mem opueHmuposanHoe), yacoe | popmupyemuix
Jlabopamopnsie u npakmuueckue 3anamus (RPUKAAOHOU MOOYb NPU Komnemenyuil
Haauuuu)
1 2 3 4
Pazgea 1. KiteTka — CTPYKTYPHO-QYHKIIMOHAJIbHAS €IUHULA sKUBOTO 21
Tema 1.1. OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia 1
buosiorus kak TeopeTnueckoe od0yueHmne 1 OK 2
HayKa buonoruss kak wHayka. CBsi3b OWOJOTMHM C JAPYTMMH HayKamMu: OHOXUMWS,
Tema 1.2. ouodusuka, OuoHuka, reHoreorpaduss u ap. Pomp m Mecro OuoiorMu B
O6mas dbopMuUpoBaHUM  COBPEMEHHOW  HAy4YHOM  KApTUHBI MHUpa. 3HA4YeHUE
XapaKTepPHCTHKA ouonornveckux 3HaHuU. HWcropus Ouonoruu. 3HAYeHWE IMTOJOTHH IS
SKM3HH pa3BUTHUA OWOJIOTUM W TO3HAHUA NPUPOABL. MeEToabl  ITUTOJIOTHHU:
MUKpPOCKOMUs, XpomaTtorpadus, sJIeKTpodope3, MEeTOJ MEUYEHbIX aTOMOB,
muddepennnaabHoe HEHTPUDYTUPOBaHUE, KYJIbTypa KIETOK
OcHOBHOE coJiepkaHue Y4eOHOr0 MaTepuaJia
TeopeTnueckoe 00yueHue
PaznoobOpaszue Oumocuctem. Opranuzaiusi OMOJIOTHYECKUX CHUCTEM. YPOBHU
opraHu3anudd  OHMOCHCTEM:  MOJIEKYJISPHO-TEHETUYECKUH,  OpraHOUIHO-
KJICTOYHBIA, OPraHW3MEHHBIM, MOMYISAIHUOHHO-BUAOBOW, 3KOCHCTEMHBIN
(OuoreornieHoTHYECKUI), OmochepHbiii. Hayku, u3ydaronume OHOJOTHYECKHE
OOBEKTH Ha Pa3HBIX YPOBHAX OpraHu3amuu ku3Hu. OOIas xapakTepucTUKa
’KU3HU, CBOMCTBA ®KUBBIX cucteM. [Iporieccrl, mpoucxosiime B OnocucTemMax
Tema 1.3. OcHOBHOE coiep:KkaHHue Y4eOHOr0 MaTepuaja 7 OK-1
Buonornueckn TeopeTnueckoe o0yueHune 1 OK -2
Ba’KHbIC XHUMUYECKUU cOCTaB KJIETKU. Heoprannueckue BemecTBa KIeTKH, UX
XHMHIECKHE OmonornyecKkas poJib.
coeIMHEeHUS

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH. buonornueckue IMOJIMMCPHI. benku.




Crpykrypa u pyHKIIUU O€IKOBOM MOeKyIbl. DepMEHTHI, MPUHLIUI UX
nercTBus. YrieBosl. buonornyeckue pyHKIMM YriIeBOIOB.

Jlunuael. OOmuii mnaH cTtpoeHus. ['mapoduibHO-TUIPOPOOHBIE CBOWCTBA.
Knaccudukanus naunuaos. buonormyeckue ¢ynkuun nunugoB. ATO.

Ctpoenne mosekynbl AT®. buonornueckue pynkuuu ATO

B TOM 4mciie NPpaKTHYECKUX 3aAHATHI

Ponw 6enkoB, yrieBoI0B U )KUPOB B OpraHU3ME 4esloBeka. ButaMunsl u
OMOJIOTMYECKU aKTUBHBIC I00AaBKH, X 3HAYEHUE B )KU3HU OpraHn3Ma
yenoBeka. ['uno- u aBuTaMrUHO3bI X MocaecTBUs. [IpencTaBieHne yCTHBIX
COOOIIEHU ¢ MPe3eHTAIUEH, TOJTOTOBICHHBIX MO TEPEUHIO0 UCTOYHUKOB,
PEKOMEHIOBaHHBIX MPETOJaBaTelIeM

JlaGopaTopHble 3aHATHS:

JlaGoparopnas pabora “OnpeneneHue BuramuHa C B IPOIyKTaX MATAHUS
[ToaroroBka BapuaHTOB OIBITA, HAOIIOICHUE 332 KAUECTBEHHBIMU PEAKIIUSIMU,
3amnoJIHeHHE paboyeit TaOIHIIbl, UHTEPIIPETAINs HAOII0JaeMbIX SIBJICHUMH,
dbopMynrpoBaHUEe BHIBOJIOB

JlaGoparopnas paborta «['uapodmibHO-TUIPOGHOOHBIE CBONCTBA JIUITHIOBY
[ToaroroBKa BapraHTOB OIBITA, HAOIIOIEHUE U3MEHEHUS pAaCTBOPUMOCTH
JUTUIOB, 3aI0JTHEHUE paboyvel TabInIIbl, MHTEepIIPETalUs HAOIF0JaeMbIX
SBIICHUH, POPMYITHpPOBAaHUE BHIBOJOB

OK 01
OK 02
OK 04

Tema 1.4.

OcHoOBHOe cojlepKaHHe Y4eOHOro MaTepHajia

TeopeTnueckoe o0yueHne

N

OK 01




CTpykTypHO-
(pyHknuonaabHas
OpraHM3aunus
KJIETOK

Knerounas teopus (T. lIBanu, M. Illnelinen, P. BupxoB). OcHOBHBIE
IIOJI0’KEHUS COBPEMEHHOM KJIIETOYHOU TEOPUHU. THUIIBI KIETOK: dyKapuOTHYECKas
U npokapuoTudeckas. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENbHON, KUBOTHOU, IpuOHOI). CTpoeHHEe TPOKAPUOTHIECKOUN KIETKH.
Oco0eHHOCTH CTpOoeHUs TeTepoTPOo(HON U aBTOTPOPHOI MPOKAPUOTHUECKUX
kieTok. CTpoeHue miuazMaruyeckoi MeMOpansl. TpaHcopT BEUIECTB Yepes
IU1a3MaTUYECKYI0 MeMOpaHy: MacCCUBHBIA U aKTUBHBIM. DHIOLUTO3:
NUHOLIMTO3, ParonuTo3. Jk301uT03. O00I0UYKa WU KIETOYHAs! CTEHKA.
CrtpykTypa u (yHKUIUU KIETOYHOW CTEHKH pacTEHUH, TpuOoB

Huromnnasma. [{uto3ons. [{utockener. OnHOMEMOpaHHBIE OPTaHOUIBI KIETKHU:
sHpomnasmarudeckas cetb (I1IC), anmapat ['obaxu, TU30COMBI,
NIEPOKCHCOMBI, BAaKYOJIU PACTUTENbHBIX KIeTOK. CTpoeHue u GyHKIUU
OJIHOMEMOpPaHHBIX OPraHOU0B KiIeTKU. Kietounsiit cok. Typrop.
ITosryaBTOHOMHBIE OpPraHOM/IBI KJIETKH: MUTOXOHIPUH, TUTACTH/IBIL:
XJIOPOIIACThI, XPOMOILIACTHI, JIEHKOIIACTHI, UX CTPOEHUE U (DYHKLIHU.
SnepHblil anmapaT KJIETKH, CTPOEHUE U (PyHKLUU.

HememOpanHble opraHouabl KJIETKU: puOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN
neHTp. OpraHoubl ABMXKEHUS: PECHUUYKU U KTyTUKH. CTpoeHHe U QyHKIUH
HeMeMOpaHHBIX OPraHOUJ0B KJIETKH

JlaGopaTopHble 3aHATHSA:

Jlabopatopnas padota «CTpoeHue KIETKH (PaCTeHHs], )KUBOTHBIC, TPHOBI) U
KJIETOUHBIE BKIFOUEHUS (Kpaxmall, KApOTUHOUbI, XJIOPOILIACTHI,
XPOMOILIACTHI )»

[TproOpeTeHue omnbITa NPUMEHEHHS] TEXHUKU MUKPOCKOTIMPOBAHHUS TIPU
BBITIOJTHEHUH 1abopaTopHBIX paboT. [loaroroBka MuKpomnpenapaTos,
HaAOJIOICHHE C TIOMOIIIBI0 MUKPOCKOTIA, BBISIBJICHHE PA3TNINl MEXITY
M3y4aeMbIMH 00BEKTaMU, HHTEPIIPETAIMS HAOTIOaEMBbIX SIBIICHUH,

OK 02
OK 04




dbopmynUpoBaHKE BHIBOJIOB

Jlaboparopnas pabota «[IpoHuiaeMmocts MeMOpaHsbI (T1a3MOJIH3,
JIETIIa3MOJIN3 )»

[TproOpeTeHue ornbITa MPUMEHEHHSI TEXHUKH MUKPOCKOTIMPOBAHHUS TIPH
BBITIOJTHEHUH JTabopaTopHBIX padoT. [loaroTroBKa MUKpoIpenapaTos,
HAOJIFOICHHUE C TIOMOIIBIO MUKPOCKOTIA, BBISIBIICHHE PA3INIUN MEXKITY
N3y9aeMbIMH 0OBEKTaMU, HHTEPIIPETAIUS HAOII0aEMBbIX SIBJICHUH,
(dbopMyTHpOBaHUE BHIBOJIOB

Tema 1.5. OcHOBHOE cofepkaHue y4eOHOro MaTepuaJia OK 01
CTpykTypHO- TeopeTnueckoe o0yueHune OK 02
¢pyHknuoHaabLHbIe | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN Ha0Op KIETOK, TOMOJIOTHYHBIC 1
bakTopsI HETOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUTHBINA U TUTUIOUIHBIN HAOOP.
HACIEACTBEHHOCTH | Hyynepnosrle kucnotsl. JJHK u PHK. CTpoeHHte HyKIIEHHOBBIX KHCIIOT.

Hyxkneoruasl. KommneMenTapusie a30TucThie ocHOBaHUs. [IpaBunio Yapradda.

Crpykrypa JIHK — nBotinast cnupaib. MecToHaX0XIeHne U OUOJIOTUYECKUe

dbyakuuun JTHK. JIHK-3xcneptuza. Bunst PHK. @ynakunu PHK B kneTke

IIpakTH4yeckue 3aHATHSL:

Peuiennie 3a1au Ha onpeielIeHUE TIOCIIEI0BATEIbHOCTH HYKJIEOTHUIOB
Tema 1.6. OcCHOBHOE coJepkaHue Y4eOHOr0 MaTepuasia
IIpouecchl TeopeTnueckoe 00yueHue OK 01
MaTPHYHOI0 Matpuunsiit cuate3 JJHK — permukanus. [Ipunnune: perukanuu JITHK. OK 02
cCHHTEe3a Mexanusm pernnkanuu JJHK. Penapanus JIHK (nopennexatuBHas,

nocTpermiekaTuBHas ). Peakuuu Mmatpuunoro cuntesa. [lpuHnun
KOMIUIEMEHTapPHOCTH B peakuusx MatpuuHoro cuHresa. JJHK u rensr.
['enernueckuii Ko, ero cBorcTBa. TpaHckpunuusa — matpuunbid cuaTe3 PHK.
Tpaucnsuus u e€ stansl. Y cnoBust OuocunTesa 6enka. Ctpoenue T-PHK u
KOJIMPOBaHKME aMHUHOKHCIOT. Poiib pbocom B OmocuHTE3e Oenka




Tema 1.7.

HekyeTouHble
(popMbI KU3HU

OcHoBHOe coiep:KaHue Y4eOHOr0 MaTepHuaJia

TeopeTnueckoe odyueHue

Bupycel — HekeToOuHbIe (POPMBI )KM3HU U O0JIUTaTHBIE napa3uThl. CTpoeHue
IOPOCTHIX U CIOXHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros. JKu3HEHHbII
nuki [JHK-conepxamux Bupycos, PHK-conepxammx BUpycos,
6akrepuodaros. BUY, renatut yenoBeka.

baxrepun. O0mas xapakrepuctuka. [lonsatue mramm. Bupycsl u 6akrepun:
CXOJICTBA U PA3IUUMS

IIpakTHyeckue 3aHATHSA:

BI/IpyCHBIe u 6aKTepI/IaHBHBIC 3a00JIeBaHUs. O6H_II/IG MPUHOUIIBI UCTIOJIb30BAHUA

JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MMPUMEHEHUSI aHTUOUOTUKOB.
[IpencraBneHne yCTHBIX COOOIIEHUM ¢ MPE3eHTAIUEH, TOITOTOBICHHBIX T10
MEPEYHIO UCTOYHUKOB, PEKOMEH/I0BAaHHBIX MPENO/IaBaTeIeM

OK 02
OK 04

Tema 1.8.

OOMeH BemiecTB U
npeBpaiieHne
JHEPIUHU B KJIETKe

OcCHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia

TeopeTnueckoe 00yueHue

AccUMUIISAIUA U TUCCUMUIISIIUS — JIBE CTOPOHBI MeTaboau3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPOMHBIN U TeTepOoTPOPHBIM, adpOOHBIN U aHAIPOOHBIH.
DHepreTuueckoe obecrneueHre KieTku: npespaiienne ATO B 00OMEHHbBIX
nporeccax. DepMEHTaTUBHBIN XapaKTep peakiuil KJIETOYHOTO MeTaboIm3Ma
[TepBUUHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. [TmacTuyeckuii oOMeH.
dotocuHTe3. XeMOCHHTE3. AHa’3POOHBIN YHEPreTUYECKUH 0OMEH.
AnaspoOHbIe opranu3Mel. bpoxkeHne, aBTOTpOQHBIN U TeTepOTPODHBIN TUTT
nuTaHus. AHaA3pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTHH.
Orarnsl HEpreTudeckoro oomMena. ['nmukonus. bruonornyeckoe okucieHne, Uiu
KJIETOYHOE JIBIXaHUE

OK 02

Tema 1.9.
Ku3HeHHBIH UK
KJeTKH. MuTo3.

OcHOBHOe cojlepKaHHe Y4eOHOro MaTepHajia

TeopeTnueckoe o0yueHune

Krnerounsrit ki, ero nepuoasl u perymsinus. [lepuoasr maTepdazsr nx

OK 02
OK 04




Meiio3

ocoOenHoctu. uddepenunanus KIETKH U apecT KIETOYHOTro Iukia. [lenenue
KJIETKH — MUTO3. CTaauu MUATO3a U MpOoUCXoasue npoueccol. Kapuoknues n
UUTOKUHE3. bruonornueckoe 3HaueHrne MUTO3a. Meno3 — peayKIMOHHOE
nenenue kietku. Craauu meno3a. Meiio3 — OCHOBA MOJIOBOTO Pa3MHOKEHUS.
[ToBenenue xpoMmocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMbICI
Metio3a. IddekTs Meito3a. Melo3 B )KM3HEHHOM IUKJIE OpTaHU3MOB

Paznea 2. CtpoeHue u PyHKUMH OPraHU3MA

23

Tema 2.1.

Crtpoenue
opraHusma

OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia

(op}

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE  CO/JAEP/KAHME  TeOPeTHYeCKOro
00y4eHus

OnHoknerouHsle opraiu3mbl. KosloHnanbHble OpraHnu3Mbl. MHOTOKJIETOYHbIE
opraHu3Mbl. B3auMocBsA3b yacTeld MHOTOKJIETOYHOTO oprann3Ma. OyHKIusl.
Opransl 1 cUCTEMBI OpraHoB. Amapartbel OpraHoB. ['omeocTa3z opranusMa 1 ero
NOJJIEP’KAHKE B MPOLIECCE )KU3HEACATEIBHOCTH.

OyHKIMOHAJIBHAsL CUCTEMa OpraHoB. TkaHuW pacTeHUW. TkaHW KUBOTHBIX U
yenoBeka. Opranbl pacteHnil. Opranbl M CUCTEMBl OPraHOB KUBOTHBIX U
YeJloBEeKa. 3HAYEHHE ONOpbI, IBWKCHHS, IUTAHMS, IbIXaHWS, TpaHCIOpTa
BEILECTB, BBIJICJICHUS, 3alIUThl. 3HAYEHUE TMPOSBICHUS PA3APAKUMOCTH H
perysinuu

OK 02
OK 04
1IK 2.6.

OcHoBHOE COACPKAHUEC NMPAKTHYECCKOIO 3aHATHSA:

Teopust K1OHAIBHO-CENEKTUBHOTO UMMYyHHTeTA 11. Dpnuxa, .M. Meunukosa.
Nudexnmonnasie 3a00IeBaHUs U dMHIEMUs. BaxkHeIe 3nuaeMun B HICTOPUH
yenoBeyecTBa. BakiuHaius kak npoduiakTika HHOEKIIMOHHBIX 3a00JIeBaHUH.
IIpencraBieHne YCTHBIX COOOIICHUH ¢ MPE3eHTAIIUEH, TOATOTOBICHHBIX T10
IIEPEYHIO UCTOYHHUKOB, PEKOMEHIOBAaHHBIX IPENOIABATEIIEM

Tema 2.2.

DopmMbI
Pa3MHOKEHUA

OcHOBHOe co/lepKaHHe Y4eOHOro MaTepHajia

IIpodeccnoHaTIbHO-OPHEHTHPOBAHHOE COJIEPKAHME TEOPETUYECKOTO
00y4eHus1

OK 02
I1K2.6




OpPraHu3MoB @DopMbl pa3MHOKEHHUS OPraHu3MoB. becnosioe ¥ mojaoBoe pazMHOKEHUE. Bubl

0ecroJoro pa3sMHOKEHHUA: POCTOE JEICHUE HA/IBOE, TOUYKOBAHHE,

Pa3MHOXEHHUE CIIOPAMU, BETETaTUBHOE pa3MHOXKEHHE, (pparmMeHTanus,

kJoHupoBaHue. [lonoBoe pa3sMHOXKEHHE.
Tema 2.4. OcHoOBHOE coaepkaHue y4eOHOro MaTrepuaJa OK 02
Onrorenes TeopeTnueckoe o0yueHune OK 04
pacTeHui lametopur wu cnopodur. PazmMHOXKEHHME U pa3BUTUE  BOAOPOCIEH.

Pa3mHOXXeHHE M pa3BUTHE CIOPOBBIX pacTeHUil. Pa3sMHOXeHUWe U pa3BUTHE

ceMeHHbIX pactenuil. Poct. [leproasl oHTOTeHE3a pacTeHHi
Tema 2.5. OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia OK 02
OcHoBHBIE TeopeTnueckoe o0yuenmne
MOHSATUA FeHeTHKHN | ['eHeTHKa Kak Hayka O HACJIEJICTBEHHOCTH U HM3MEHYUBOCTH OPraHHU3MOB.

OCHOBHBIE TE€HETUYECKHE TOHATHS W CUMBOJBL. ['eH. ['eHorun. Penortur.

AnnenbHble reHbl. AJIbTepHATUBHbBIC TPU3HAKK. JJOMUHAHTHBINA U PEIIECCUBHBIN

npusHaku. ['omo3urora u rereposzurota. Yucras aunus. ['mOpuasl. OCHOBHBIE

METOJIbI TEHETHKH: THOPUIOJOTHYECKHH, ITUTOJIOTHYECKUE, MOJEKYISIPHO-

TE€HETUYECKHE
Tema 2.6. OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia OK 02
3akoHOMepHOCTH TeopeTuueckoe o0yueHnmne OK 04
HaCJIe10BAHUSA 3aKOHOMEpPHOCTH 00pa3oBaHus rameT. 3akonbl I'. Mennens: MonorudpuaHoe MK 2.6.

ckpemuBanue. [IpaBuino 1oMHHUPOBaHUS. 3aKOH €IMHOOOPa3Usl TIEPBOTO
MOKOJICHUS. 3aKOH paclielyieHus Mpru3HakoB. [{uTonmorundeckre oCHOBBI
MOHOTHOPHTHOTO CKpEIIMBaHU. [ UITOTe3a YUCTOTHI TaMeT. AHATU3UPYIOIIEe
ckpemuBanue. JIuruOpuaHoe cKkpenuBaHue. 3aKOH HE3aBUCUMOTO
HacJIe0BaHus Mpu3HaAKoB. [lomurnOpuaHoe HACIEJOBAaHUE U €T0
3aKOHOMEPHOCTH

IpodeccunoHaTbHO-OPHEHTUPOBAHHOE COEPKAHNE MPAKTHYECKOTO
3aHATHS:

Pemenue 3a1a4 Ha OIIPCACICHUC BCPOATHOCTH BO3SHUKHOBCHU A




HACJIEeJICTBEHHBIX PU3HAKOB P MOHO-, M-, IOJIUTUOPUITHOM U
AQHAJIU3UPYIOLIEM CKPELIUBAHUHU, COCTABICHUE T€HOTUIIHYECKUX CXEM
CKpEIIUBAaHUA Y PAaCTCHUM

Tema 2.7.
B3zaumopaeiicTBue
T€HOB

OcHOBHOE coJepkaHue y4eOHOr0 MaTepuaJia

TeopeTnueckoe o0yueHune

I'enotun kak uenoctHas cucreMa. MHOKECTBEHHOE JIEMCTBUE T'€HOB.
[Inenorponuss. MHOXKECTBEHHBIN ayuienns3M. B3anMo1encTBre auieIbHbIX
reHoB. KogomunupoBanue. BzaumoneiicTBue HeaieIbHbIX T€HOB.
Kommnementapuocts. Onuctas. [lonumepus

IIpodeccuoHAIBLHO-0PHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0
3aHATHA:

Pemenue 3a/1a4 Ha OIIPCACICHUC BCPOATHOCTH BO3HHUKHOBCHU S
HACJICACTBCHHBIX IIPU3HAKOB IIPH PA3JIMYHBIX THUIIAX BBaHMOHGﬁCTBHH I'CHOB,
COCTABJICHUC TCHOTUITNYCCKUX CXCM CKPCITUBAHHA

OK 01
OK 02

Tema 2.8.
CuenjieHHoe
HacJIeJ0BaHHE
NMPU3HAKOB

OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia

TeopeTnueckoe 00yueHue

3axonbl T. Moprana. CrieruieHHOe Hacjae10BaHUEe TeHOB, HApYIICHHE
cueruieHusi. XpoMOCOMHasI TEOPHs HACJIeICTBEHHOCTH. | eHeTndyeckoe
KapTUpOBaHUE XpoMocoM. Vcronp30Bane KPOCCUHTOBEPA JIJIsi COCTABJICHHUS
TeHETHYECKHX KapT XPOMOCOM

IpodeccuoHaTbHO-OPHEHTUPOBAHHOE COJEPKAHNE MPAKTHYECKOT0
3aHATHS:

Pemenue 3a1a4 Ha OIIPCACICHUC BCPOATHOCTH BO3SHHUKHOBCHUSA
HACJICACTBCHHBIX IIPU3HAKOB IIPH COCIINICHHOM HACJICAOBAaHHWH, COCTABJICHHC
ICHOTHUIIMYCCKUX CXEM CKPCUIMBAaHNA

OK 01
OK 02
IIK 2.2

Tema 2.9.
I'eneTuka nmoJja

OcHOBHOe co/lepKaHHe Y4eOHOro MaTepHuajia

TeopeTnueckoe o0yueHune

OK 01




XPpOMOCOMHBIN MEXAHU3M OIPEIEICHUS M0JIa. AYTOCOMBI U MOJIOBBIE OK 02

XpOMOCOMBI. ' OMOramMeTHbIN U reTeporaMeTHbIN oi. I eneTnueckas

CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanue nprusHakoB, CLEIIEHHBIX €

I0JIOM

IIpakTHyeckue 3aHATHSA:

Pemrenne 3aau Ha onpeneseHUe BEPOSITHOCTH BOZHUKHOBEHUS

HACJIECTBEHHBIX IPU3HAKOB, CLIETVICHHBIX C ITOJIOM, COCTABIICHHE

TEHOTUIUYECKUX CXEM CKPEIINBAHUS
Tema 2.10. OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia OK 01
3akoHOMepHOCTH TeopeTnueckoe o0yueHune OK 02
U3MEHYUBOCTH BzaumoneiicTBue reHoTHIIA U Cpelibl pU (hOpMHUpPOBaHUU (DEeHOTHUTIA. OK 04
Tema 2.12. N3meHunBOCTh pU3HAaKOB. KauecTBEHHbIE U KOJTUYECTBEHHbBIE IPU3HAKH.
Cenexnus Bunbl 13MEHYMBOCTH: HACJIEACTBEHHAs U HEHACIIECTBEHHAS.
OPraHM3MoB

3aK0H TOMOJIOTHYECKHUX PSAAOB B HacheAcTBeHHOW n3MeHunBocTH (H..
Basuiios).

MoaudukannonHas, Wik GeHOTUITHYECKasi K3BMEHYUBOCTh. PoJib cpesibl B
Moau(PUKAIMOHHON n3MeHYnBOCTH. Hopma peakiuu npusHaka.
BapuanmoHnHsIi psaa M BapualiMoOHHasl KprUBasi. XapaKTEPUCTUKA
MOIU(PUKATUOHHON U3MEHYMBOCTH

HacnencrBennasi, wim reHOTUNIMYECKasi K3BMEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYHUBOCTb.

MyTannoHHass ”3BMEHYUBOCTh. BUbI MyTalnii: TEHHbIE, XPOMOCOMHBIE,
reHoMHbI€. [ [pUunHbBI BO3SHUKHOBEHUSI MyTallUN

TeopeTnueckoe o0yueHne

Cenexuus kak Hayka. MeTobl CeIeKITMOHHON padoThl. I'eTepo3uc u ero
npuunHbl. MickyccTBeHHBIN 0TOOP: MAaCCOBBIA U MHIUBUAYAJIbHBIA. DTaIbI
KOMOUWHaIMmoHHOM cenekmuu. CopT, mopoia, mTaMMm




ANTOPUTMBI pEIIEHUE 3a7ad HAa ONPEACICHHUE BO3MOXKHOTO BO3HUKHOBEHUS
HACJICICTBCHHBIX MPU3HAKOB MO CEJIEKIUU, COCTABICHUE T€HOTUITUYECKUX CXEM
CKpEIIMBAHUS

Paznen 3. Teopus 3BoJII0OIIUM 6

Tema 3.1. Uctopust | OCHOBHOe co/iep:KkaHNe Y4eOHOT0 MaTepuaJsia 1 OK 02
3BOJIIOLITOHHOI 0 TeopeTnueckoe o0yueHune 1 OK 04
yUeHus [lepBbie 3BOTIOLMOHHBIE KOHIIENIMH. ['pagyanucTiuueckas 3BOJIIOIMOHHAS

Tema 3.2. xoHuenuus JK.b. Jlamapka. J[Brkymiue cuiibl 3Boonnu. Kpearonusm u

Muxpossomonus tpancpopmusm. Cucremaruka K. JIlunnes u e€ 3HaueHue 1j1st popMUPOBAHUS

Tema 3.3.

MakposBoirouus FACH SBOTOTHH

[Ipennockuiku BO3HUKHOBEHUS JapBUHU3MA. ODBOJIOLHMS BUIOB B IMPHUPO/IE.
Boprba 3a cymectBoBanue. EctecTBeHHbI 0TOOp. JlMBEepreHuys Npu3HaKkoB U
BU000pazoBanue. OCHOBHbBIC TOJOKEHHUSI CUHTETUYECKOW TEOPUHU DBOJIIOLINU
(CT3). Ponb sBONIOLMOHHON Teopud B (POPMHUPOBAHUM HAYYHOU KApPTHUHBI
Mupa

OcHOBHOE coJiepkaHue Y4eOHOr0 MaTepuaJia

Teopernueckoe 00yueHue

MUKpPO3BOJIIONUS U MAKPOIBOJIIOIUS KaK ATalbl 3BOIIOLIMOHHOTO MpoLecca.
['eneTrueckrie OCHOBBI PBOTONMKA. MyTaIu U1 KOMOMHAITNH KaK
3JIEMEHTAPHBIN 3BOIOLMOHHBIA MaTeprai. [lomysinus Kak 3JeMeHTapHast
€MHULIA 3BOJIIOIUY.

JIBrkytue cuibl ((pakTopsl) FBOTIONUK. MyTaIIMOHHBIN MpOIIecC U
KOMOWHATUBHASA U3MEHYUBOCTH. Murparusi. M3omsius momy siuii:
reorpadudeckas (IpocTpaHCTBEHHAs), Orojorndeckas (penpoayKTHBHAS).

EctectBennsiii otb0p — HampaBismomwuii Qakrtop sBomoonuu. boprba 3a
CyIIECTBOBAHHE KaK MEXaHW3M JIEWCTBHS E€CTECTBEHHOTrO oOTOOpa B
nomynsaiusax. Bug wm ero kpurepuu (mpusHaku). BumooOpasoBaHue Kak
PE3YNIBTAT MUKPOIBOITIONNN

TeopeTnueckoe o0yueHune




MakpoaBomonus. @opMbl 1 OCHOBHbIE HampaBiieHHs MakpodBoiouuu (A.H.
CeseproB). Ilytu nmoctukeHusi OUOJOTHYECKOro TMporpecca: apomopdos,
uanoafanTanus, oomas aereHeparus. MeToapl W3y4eHHS MaKpOdBOIIOIHH.
3akoH 3apoasiieBoro cxojictsa (3akon K. bapa). buorenernueckuii 3akon (9.
I'exkens, @. Miomiep). OOmiye 3akOHOMEPHOCTH (TpaBuiIa) YBOITIOLUH

Tema 3.4.
Bo3HuKHOBeHHE H
pa3BuUTHE )KU3HU HA
3emie

Tema 3.5.
IIpoucxoxaenue
yeJi0BeKa —
AHTPOIOreHe3

OcHOBHOE coJepkaHue y4eOHOro MaTepuaJia

TeopeTnueckoe o0yueHune

I'mnoTe3bl U TEOpUM BOZHUKHOBEHMS KU3HU Ha 3eMJIE: KPEAIMOHU3M,
CaMONPOU3BOJIBHOE (CIIOHTAHHOE) 3apOXKACHUE, CTALIMOHAPHOE COCTOSIHHE,
naHcnepmusi, 6uonos3. Hauano oprannueckoit sBontonuu. [losiBnenune nepBbix
KJIETOK. DBOIOLMS MeTaboin3Ma. DBOMIOUSA MEePBbIX KieToK. [IpokaproTsl n
3yKapuoThl. [IponcxoxneHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHNE
OCHOBHBIX LIAPCTB 3YKApHOT.

OCHOBHBIE YEPTHI 3BOJIOIUU PACTUTEIBHOIO0 MUpa. OCHOBHBIE YEPTHI
3BOJIIOLIMU )KUBOTHOI'O MUpa

Teopernueckoe 00yueHue

AHTpoImonorusi — Hayka o yesnoBeke. CHCTEMaTUYECKOE TIOJI0KEHHUE YeJIOBEeKa.
CxoJicTBO YenoBeKa ¢ >KUBOTHBIMHU. OTINYUS YeJIOBEKa OT )KUBOTHBIX.
[IpsiMmox0XkI€HE ¥ KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBuTHe
TOJIOBHOT'O MO3Ta M BTOPOW CUTHAJIbHOW cUCTEMBI. COOTHOILIEHHE
OMOJIOTMYECKUX U COIMATIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E

OcCHOBHbIE CTaJIUH AHTPOIIOTeHE3A. J[pUONUTEKN — IPEIKU YEIOBEKA U
4eJI0BeKO0Opa3HbIX 00e3bsiH. [IpoToaHTpOI — MpeIIIeCTBEHHUK YEIOBEKA.
ApXaHTpOII — IpeBHEUIINN YesioBeK. 1laneoanTpon — IpeBHUN YEITOBEK.
HeoaHTpon — yenoBeKk COBpPEMEHHOI'O THUIIA. DBOJIOLMS COBPEMEHHOTO
YeJoBeKa.

Yenosedeckue packl. OCHOBHBIE OOJBIIINE PACKI: €BPOTICOUTHAS (€Bpa3HiicKas),
HErpo-aBCTpaJIONHAs (3KBATOpHUaIbHAas), MOHIOJIOMHAS (a3UATCKO-

OK 02
OK 04




aMepI/IKaHCKaH). BpCMfI U MECTO BOSHUKHOBCHUS YCIIOBCUCCKUX PacC. EnunctBo
YCJIIOBCUYCCKHX pacC

IIpakTH4eckue 3aHATHA:

[IpencraBieHne yCTHOT'O COOOIIEHUS U JIGHTHI BpEMEHHU 110 OCHOBHBIM dTaram
BO3HUKHOBEHUS U Pa3BUTHUS JKUBOTHOTO U PACTUTEIILHOTO MUDPA,
MOATOTOBJICHHBIX MO MEPEYHIO UCTOUYHUKOB, PEKOMEHJOBAHHBIX
IIPENOIABATEIEM

IIpakTHyeckue 3aHATHSA:

Bpewms u iyt paccenenus yenoeka no miaanete.lIpucnocobieHHoCTh
YeJioBeKa K pa3HbIM YCJIOBUSM cpeibl. BiusiHue reorpadguueckoil cpe/ipl Ha
Mop(dosoruto u GU3NOIOTHUIO YeTTOBEKA

3aimuTa JeHT BpeMEHU U MEHTaJIbHBIX KapT B (popMaTe yCTHOTO COOOIIEHUS,
MOJICOTOBJICHHBIX IO MEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX
IperoiaBaTeaeM

Pa3gea 4. Dxosorus
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Tema 4.1.
IKoJIOTHIECKHE
(dakTopsl U cpeabl
JKU3HH

Tema 4.2.
Monyasuus,
co001IecTBa,
IKOCUCTEMBI

OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia

Teopernueckoe 00yueHue

Cpenpl oOWTaHWS OpPraHW3MOB: BOJIHAs, HA3eMHO-BO3JIYIIHAS, ITOYBCHHAS,
BHYTPUOPTaHW3MEHHAsE. DHU3UKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHUs
opranu3moB. [IpucmocoOneHus OpraHM3MOB K JKH3HH B Pa3HBIX cpeaax.
[lonstue oskomormueckoro ¢akropa. Kiaccudukamus  IKOIOTHISCKUX
dakropoB. IlpaBuno munammyma FO. Jlubuxa. 3akoH TosepaHTHOCTH B.
Hlendopna

TeopeTnueckoe o0yueHune

DKOJIOrMYeCcKasi XapaKTEPUCTUKA BUAA U MOMYJIAIMU. DKOJIOrHYecKasi HUIIa
BUJIa. DKOJIOTMYECKUE XapaKTEPUCTUKH nomyssinuu. CooliecTBa u
skocuctembl. buorienos u ero crpykrypa (B.H. CykaueB). Csizu Mmexny
opraHu3MamMu B OuolieHo3e. CTpyKTypHbIE KOMIIOHEHTbI SKOCHCTEMBI:

OK 01
OK 07




IIPOYLIEHTHI, KOHCYMEHTBI, peyLlIeHThl. KpyroBopoT BEIECTB U IMOTOK
sHEpruu B skocucreme. Tpoduyeckne ypoBHH.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. OTIIMYHS arpOIKOCUCTEM OT
OouoreoneHo30B. YpOo3kocucteMpl. OCHOBHBIE KOMIIOHEHTHI ypOOIKOCUCTEM

IIpakTHyeckue 3aHATHSA:

Tpoduueckue uenu u cetu. OCHOBHBIE MMOKA3aTENM 3KOCUCTEMBI. buomacca u
OPOAYKIUS. DKOJOTHYECKHE MUpaMUIbl ynces, Ouomaccel v suepruu. [Ipasuio
MpaMu/ibl SHEPTUH.

Penenne npakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUI 110 IEPEHOCY
BEIIECTBA U DHEPTUU B IKOCUCTEMAX C COCTaBJIEHUE TPO(HUUECKHUX Lenel U
nupaMul OMOMacChl U SHEPTUU

Tema 4.3.
buocdepa -
rjao0ajabHas
IKOJIOrHYecKas
cucTreMa

OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia

TeopeTnueckoe o0yueHune

buocdepa — xxuBast o6omouka 3emnu. Passurue npeacrarienuii o 6uocdepe B
tpynax B.W. Bepuaackoro. O6mactu 6uocdeps! u e€ cocrap. JKuBoe BelecTBo
ouocdeps! u ero QyHKITUU

3aKOHOMEPHOCTH cyInecTBOBaHUs 6rocdepnl. OcoOeHHOCcTH Orochephl Kak
r1o0aapHOM SKOCHCTeMBI. J[nHaMu4eckoe paBHOBecHe B Ornocdepe.
PurmuyHOCTh siBIeHM B 6nocdepe. KpyroBopoTsl BEIIECTB 1
OMOreoXuMHUYECKHUe IUKIIBL. [ J100aIbHbIC YKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH U MyTH UX PEIICHUS

IIpakTu4eckue 3aHATHS:

Pemenne npakTuko-OpUEHTUPOBAHHBIX PACUETHBIX 33724 Ha OINPEICIICHUE
IUIOIIAAN HACAKACHUN ISl CHHYKEHUSI KOHLCHTPALMU YIJIEKUCIIOTO ras3a B
aTMocdepe CBOETo peruoHa MpOKUBAHUS

OK 01
OK 02
OK 07

Tema 4.4.

OcHOBHOe co/lepKaHHe Y4eOHOro MaTepHuajia

TeopeTnueckoe o0yueHune

OK 01




Biausinue
AHTPONOIreHHBIX
(paxkTopoB Ha

ouocepy

AHTpOIIOTeHHBIC BO3ICUCTBHS Ha Onochepy. 3arps3HeHUs KaK BUJ
aHTPOTIOT€HHOTO BO3ACUCTBUS (XuMUueckoe, puzuieckoe, OUoI02UYECKOE,
0mx00bl NPOU3800CMEa U nompeobiieHus). AHTPOIIOTEHHBIE BO3/IEUCTBUS HA
atMocdepy. BozneiicTBus Ha runpocdhepy (3aepsasHenus u ux ucmouHuKy,
ucmowenus 600). Bozaecteus Ha nutocdepy (deepadayus nousul,
8030elicmaue Ha 20pHble Nopood, Hedpa). AHTPONIOTCHHBIE BO3/ICHCTBUS Ha
OuoTHUYECKHE COODIECTBA (1eca u pacmumebHble COOOUWEeCmaea, HCUBOMHbLU

mMup)

IIpodeccHoHAIBLHO-0PHEHTUPOBAHHOE COACPKAHUE MPAKTHYECKOI0
3aHATHUA:

Peuienrie npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM 110 COXPAHEHHIO
IPUPOJHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHHUS

OK 02
OK 04
OK 07

1IK2.2.
1IK2.6.

Tema 4.5. Bausinue
COIMAJIbHO-
IKOJOrH4eCKHX
¢axTopoB Ha
310POBbE YeJI0BeKA

OCcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia

TeopeTnueckoe 00yueHue

[HEN

310poBbe U ero cocTapistomue. GakTopbl, TOJOKUTEIBHO U OTPULIATEIBHO
BJIUSIIOIINE HA OPTaHU3M YeJIOBEKA. BpenHble NPUBBIUKU: MTOCHEACTBUS U
npodunaktuka. [IpobiemMa TeXHOT€HHBIX BO3ICHCTBHUI Ha 3JJ0POBbE UEIOBEKA
(3JIEKTPOMArHUTHBIE TIOJIS, OBITOBASI XUMHUSI, U30BITOYHBIC IITYMBI, paidallis U
T.I.). AJanTaius opraHu3Ma 4eloBeKa K (pakTopaM OKpY KaroIiei Cpebl.
3amuTHBIE MEXaHU3MBI OPraHU3Ma YelloBeKa. 370POBhE U pabOTOCIIOCOOHOCTb.

[TpuaMner PopmMupoBaHus 310poBbecOeperaromniero nopeaeans. Gusndeckas
AKTHUBHOCTH U 310pOBbe. [ pymibl 310poBbi. OCHOBBI 3aKaTUBaHUS.
buoxumudeckne actiekThl paliMoHaIbLHOTO TUTaHus. [IpaBuia 6e3omacHoro
UCTIOJIb30BaHMS OBITOBBIX TPHUOOPOB M TEXHUYECKUX YCTPOUCTB

IIpakTu4eckue 3aHATHSA:

OrnpeneneHue CyTOYHOTO pallioHa MUTAHUS

Co3nanue MHAMBHIYATIbHOM MAaMSITKU 110 OPraHU3allluy pallMOHAbHOU

OK 01
OK 02
OK 04
OK 07

1IK2.2.
1IK2.6.




(u3HUECcKOl aKTUBHOCTH

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE JIA00PATOPHOIO
3aHATHUSA

Jlaboparopnas pabota Ha BEIOOD:

1. Jlaboparopnas pabora «YMCTBEHHass paOOTOCIIOCOOHOCTHY

OBnageHre METOIaMU OIIPEIETIEHUS OKA3aTelIed YMCTBEHHOM
paboTococoOHOCTH, 0OBICHEHHUE MOTYYEHHBIX PE3YJIbTATOB U
dopmynupoBaHUE BBIBOJOB (TMCEMEHHO) C UCIIOIH30BAHHEM HayUHBIX
IIOHATHUM, TEOPUN U 3aKOHOB

2. JlabGoparopnas pabota «Bnusaue abuotuyeckux GakTopoB Ha YyeJOBEeKa
(HU3KHUE W BBICOKHE TEMITEPaTypPhl)»

W3ydeHre MeXxaHU3MOB aJlaNTallii OpraHu3Ma YeJIOBeKa K HU3KUM U BBICOKUM
TeMIepaTypaM 1 0ObSICHEHNE TIOyYE€HHBIX PE3YIbTaTOB U POPMYITUPOBAHNE
BBIBOJIOB (ITMCBMEHHO) C

HCMOJIb30BaHUEM HAayUHbIX OHITUH, TEOPUH U 3aKOHOB

IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COJEPKaHNE (COTepKaHHe MPUKIATHOTO0 MOTYJIsl)

Pa3nen 5. buojorust B ;kU3HU

Tema 5.1.
buorexHoJsioruu B
JKM3HU KAKI0T0

OcHoOBHOe cojlepKaHHe Y4eOHOro MaTepHajia

Teopernueckoe o0yueHune

buorexHonorus kak Hayka v Mpou3BoicTBO. OCHOBHBIE HAIIPABIICHHUSI
COBpPEMEHHON OMOTEXHOJIOTUH. MeToabl OMOTeXHOIOTHH. OOBEKTHI
OMOTEeXHOJOTUH. DTUKA OMOTEXHOJIOTUYECKUX U TEHETHYECKUX
skcriepuMeHToB. [IpaBuina nmoucka u anaam3a OMOIKOIOTHUECKON HH(OpPMAITUU
U3 Pa3TUYHBIX HICTOYHUKOB (Hay4Has U y4eOHO-HAy4HAs TUTEpaTypa, CPeCTBa
MaccoBoi nH(popmaluu, ceth UTHTEpHET U apyrue)

IIpodeccnonaibHO-OPUEHTHPOBAHHOE CO/lePKAHUE MPAKTHYECKOT 0
3aHATHUA:

OK 01
OK 02
OK 04
1IK2.2




Keiicbl Ha aHanu3 HHPOPMAINH O HAYIHBIX TOCTIKEHUSIX B 00JIaCTH
TeHETUYECKUX TEXHOJOTHH, KIIETOYHOW WHKEHEPUH, THIIEBHIX
OMOTEeXHONOTUH). 3aImuTa Keiica: mpeAcTaBIeHUE PEe3yIbTaTOB PELICHHUS KEHCOB
(BBICTYIUIEHHE C MTPE3CHTALMEN )

Tema 5.2.
BbuorexHoJsioruu u
pacreHus

OcHOBHOE coJepkaHue y4eOHOro MaTepuaJia

IIpakTHyeckue 3aHATHA:

Pa3BuTne 6MOTEXHOIOTHI C UCIIONB30BAHUEM PACTEHUI, MPUMEHEHHE
IPOJYKTOB OMOTEXHOJOTUHU B KU3HH Y€JIOBEKa, MOUCK U aHAIU3 UHPOpMALIUH
U3 pa3IUYHbIX HICTOYHUKOB (Hay4Has U yueOHO-Hay4Has JUTepaTypa, CpeacTBa
MaccoBoi nHopmanuu, cetb UHTEpHET U npyrue)

Keiicol Ha ananu3 nHOpPMAIMK O Pa3BUTUH OUOTEXHOJIOTHH C
UCIIOJIb30BAHUEM PACTEHUM (10 TPYIIIaM)

3amura keiica: [IpeacTaBieHune pe3yabTaToOB pelieHUus KEHCOB (BBICTYIUICHHE C
Mpe3eHTalMen )

Pa3ges 6. Buoskosiornueckue uccjaeI0BaHus
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Tema 6.1.
OCHOBHEBIE METOABI
OMOPKOJTOTHYEeCKHX
HCCJIe10BaHUM

OcHOBHOE coJiepkaHue Y4eOHOr0 MaTepuaJia

Teopernueckoe 00yueHue

Hayunsiit MmeToa. MeToibl OM03KOJIOTHYECKUX UCCIICIOBAHMI: TIOJICBBIC,
nabopaTopHbie, IKCTIEpUMEHTaIbHbIe. MOHUTOPUHT OKPYKAIOIIEH CpeIbl:
JIOKaJIbHBIN, PETHOHATILHBIN 1 TI00aTbHbIN

Mertonpl Ioucka, aHanu3a 1 00paboTku HH(POPMAITUU O IPOCKTE B PATHUHBIX
UCTOYHHUKAX

JlabopaTopHble 3aHATHSA:

[ToctanoBKa ey, 3a71a4, BbIIBUKECHHUE TUIIOTE3bI, IPOBEAECHUE SKCIIEPUMEHTA
O OMNPEETCHUIO ONTUMAIBHBIX YCIOBUM JIJIsl pocTa U (PU3MOJIOTMUECKOM
AKTUBHOCTH JAPOKEBBIX KIIETOK. BBIsIBIIEHNE 3aKOHOMEPHOCTEN,
(dbopMynHpoBaHUE BEIBOJOB M MPOTHO30B.

OK 01
OK 02
OK 04
OK 07




JIaGopaTtopHbie pabOThI Ha BBIOOP 110 MUHU IpyHIam:

1. Biusaue TemnepaTypsl Ha pocTa ¥ (PHU3UOTOTHIECKYI0 aKTHBHOCTh
JPOXIKEBBIX KIETOK

2. BaustHre yriieBoI0B Ha pocTa U (PU3HOIOTHUECKYIO0 aKTUBHOCTD
TPOXKEBBIX KIETOK

3. CouetaHHOE BIUSHUE TEMIIEPATYPhI U YIIIEBOJOB Ha POCTa H
(U3NOTOTUYECKYIO aKTUBHOCTD APOXKIKEBBIX KIETOK

Tema 6.2.
BuosykoJornyecKum
IKCMEPUMEHT

OcHOBHOE coJepkaHue Y4eOHOr0 MaTepuaJia

10

HpaKTI/l‘IeCKOG 3aHATHEC

00630p TeM yueOHO-HCCIIeI0BATENBCKUX NPOEKTOB. BoiOop yuebHo-
UCCJIeI0BATEIBCKOTO MPOEKTa U3 MPEAIoKeHHbIX. DOpMHUpOBaHKE KOMAaH/IbI
pOEKTa. AJTOPUTM BBIMIOJHEHUS MTPOEKTA.
Kaxxnas rpynna BeIOMpaeT oOJIMH U3 BApUAHTOB Y4eOHO-UCCIIeI0BATEIbCKUX
IPOEKTOB:
1. Ouenka xadyecTBa aTMOC(EPHOTO BO3TyXa
2. OlieHKa KayecTBa MOYB METOAOM (PUTOTECTUPOBAHUS
3. OrieHka KayecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB IO OPTraHOJIEITHYECKUM
U QU3BUKO-XUMUYECKUM CBOWCTBAM
4. Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHUMN
5. BrnusiHHMe coneBOro 3arpsi3HEHUSI Ha POCT U Pa3BUTHE CEMSIH BBICIINX
pacTeHui
Ilepeuiti sman evinonnenuss npoekma:
ObocHOBaHME aKTyaJIbHOCTH BBIOpaHHOM TeMbl. BolsiBneHne npoOieMbl
ucclieIoBaHus, (POpMyJIMPOBaHNE TUIIOTE3bl. BEIOOp METOA0B Hccie10BaHMs.
Br16op Touek otOopa mpob Ha TeppuTOopuu nMccaeaoBanus. [loctaHoBKa 1ienei
U 3a7a4 uccinenoBanus. OnpeneneHue GopMbl IpeCTaBICHUS PE3yIbTaTOB
uccienosanus. OnpeeneHue 3TarnoB U COCTABIICHUE J1aHa UCCIIEI0BAHUS

OK 01

OK 02

OK 04
OK 07




JlabopaTopHble 3aHATHA

Bmopoii sman évinoanenus npoekma. MOArOTOBKa HEOOXOIUMO MOCY bl U
Martepuaia Jjisl 3KCIIEpUMEHTa, IPOBEJACHUE IKCIIEPUMEHTA, IEPUOANYECKast
IPOBEpKa TEUEHUs HKCIIEpUMEHTa/ cOOp MaTepHralia B BBIOPAHHBIX TOUKAX
otbopa mpod

Tpemuu sman evinoHeHUs npoekma: MOIy4YEeHUE NEPBUYHBIX
AKCIIEPUMEHTATbHBIX JAaHHBIX, IPOBEJIEHUE CTATUCTUUECKON 00paboTKU
NOJIYYEHHBIX TaHHBIX

Yemeepmulil oman 8vlnoIHeHUs NPOeKma: BbISBIEHUE 3aKOHOMEPHOCTEH,
(dbopMynrpoBaHUE BHIBOJAOB U MPOTHO30B, OIIEHKA KA4e€CTBA UCCIEAYEMOT0
00BEeKTa Mo pe3yJbTaTaM OMOIKOJIOTHYECKOr0 aHan3a

IIpakTHyeckue 3aHATHS

3amura npoekra. [IpeacraBieHue pe3yabTaTOB BBIMOTHEHUS yueOHO-
UCCIIEN0BATEIBCKUX MPOEKTOB (BBICTYIUICHUE C IPE3CHTALIUEN )

Bcero:

84




3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3ZOBATEJIBHONYUYEBHON
NTUCHUIIJINHBI

3.1. OcHanlenue y4e0HOro kabuHera:

Jlist peanu3anuu OporpaMMbl Y4eOHOM TUCLUMILIMHBL B HAJMUYUU HMEETCS
yueOHbIi kaObunet buonorus. B cocraB kaOunera buonoruu BxoauT padbopaTopus
¢ nabopaHTckoil komHatou. [loMenieHue kabuHeTa yIOBIETBOPAET TPEOOBAHUSAM
CanurtapHo-31ueMUoNOrn4eckux npasui 1 HopMatueoB (CaunlluH 2.4.2 No 178-
02) 1 ocHaIIEHO TUITOBBIM 000PYIOBAaHUEM.

Ob6opynoBanue yueOHOro kabnHera:

- HTOCAAOYHBIC MCCTA IO KOJIMYCCTBY o6yqa101111/1xc51;

OcHalieae xKaOWHeTa:

Ne ‘ HaumenoBanue o60pynoBaHus ‘ TexHn4ecKoe ONUCcaHnue

| CnenmanusupoBaHHasi Mmebesib M CHCTeMbl XPaHEHHUsI

OcHOBHOEe 000py/10BaHUE

1. | Cron nmpenogaBaTest Pasmepnr (IIIXI'xB): He MeHee
1200x500x700MM.

2. | Cton yueHUYeCKUn Pasmepnr (IIIXI'xB): He MeHee
1200x500x700MM.

3. | Ctyn npenoiaBarens

4. | Ctyn ydeHHUECKHI

5. | Jocka MmapkepHas Hocka knaccHas 3eneHas 1 80%120cm

JonmosiHuTeIbHOE 000PYI0BAHUE

Il Texnuueckne cpeacrna

OcHOBHOE 000pYy/1I0BaHUE

1. | renemsop |

111 lemoHcTpanmoHHbIe Y4eOHO-HATJISITHBIE IOCOOMS

OcHoBHOe 000pyA0BaHue

1. IImakaTsl HOpreTBI BBIJAOIIUXCA YUCHBIX,
IJIaKaThl 110 TEMaM AU CLUITIIINHBI

2. IIpe3enTamnuu MynbTrMeIuiHbIE TPE3EHTALNH 110
TEMaAM OUCHUITIINHBI

3. HpO(beCCI/IOHaJ'ILHO OPUCHTHPOBAHHBIC I/IH,I[I/IBI/II[yaHBHLIe KOMIIJICKTHI SaI[aHI/Iﬁ

3aJaHus C y4eToM IpoheccuoHaTbHON

HAITPaBJICHHOCTU

4. | DnexTpoHHBIN y4eOHBIH Kypc Cucrtema AMCTaHIIMOHHOTO 00Yy4eHUs
https://dom.sustec.ru/mod/url/view.php
?id=37634

3abI: 6I/I6J'II/IOTCK2[, YHUTAJBbHBIN 341 C BBIXOJOM B CETh I/IHTCpHeT




3.2. UupopmanuoHHoe obOecnmevyeHus peaju3aly NporpaMmmbl

3.2.1 OCHOBHBIE NTEYATHBIE U3IAHUA
1.benses JI.K., JIpimmui I'.M., Ky3nenioBa JI.H. u np. buosnorus (6a30Bsiit

ypoBeHs). 10 kimacc. — M., 2019.

2.Nonnesa A.1O. buonorus. Bech mKoJIBbHBIN Kypc B cxemax U Tabnumax. — M.,
2017.

3.®enepanbhblil 3ak0H OT 29.12.2012 Ne273-03 «O06 ob6pazoBanuu B Poccuiickoit
denepaunumny.

4.Ilpuka3z Munoopuaayku Poccun ot 17.05.2012 Ne 413 «O0 yTBepxkaecHUU
(denepanbHOro rocynap-CTBEHHOI0 00pa30BaTEeNbHOTO CTaHAAPTa CPETHETO
(mostHOTO) 0011IETO 00Pa30BAHUS.

3.2.2 OCHOBHBIE JJIEKTPOHHBIEC U3AAHUS

1.3.  VYueOnsiit onnaitn kypc.buonorus 11// MobunbHoe 371€eKTpOHHOE
obOpasoBanue: [caiit]. — 2022. - URL:
https://educont.ru/courses/list/course/136584c5-e32¢-4696-8b4c-18639ead4abb
(mara ob6pamenus: 23.01.2023).

2.

3.2.3 JlonmoaHUTEIbHBIE UCTOYHUKH (ITPHU HEOOXOIUMOCTH )



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

Oowan/npoghpec Pazoen/Tema Tun ouenounvix meponpusmuii
CUOHAIbHAA
KoMnemeHmHo
cmo
Pazoen
ITP6 01 [Tenarornueckoe HaOMIOACHUE
I1P6 02 OrieHKa BBITIOJIHEHUS UHIMBUIYAJIbHBIX 3aJJaHUH,
I1P6 03 1ab0paTOPHBIX padoT.
ITP6 04 YcTHBIN onpoc, TECTUPOBAHUE,
I1P6 05 TEPMUHOJIOTUYECKUI JUKTAHT,
I1P6 06 WHJUBHTyAJIbHBIE 3a/IaHNUS,
I1P6 07
ITP6 08 O1ileHKa «OTIMYHOY BBICTABIIAECTCS CTYICHTaM 3a
I1P6 09 BEpHBIE OTBETHI, KOTOPbIE COCTABISIIOT 91% 1 GoJiee ot
I1P6 10 00111eT0 KOJIMYECTBA BOIIPOCOB;
OrneHka «XopoIo» COOTBETCTBYET paboTe, KOTopas
JIP 22 conepxut ot 71% no 90% npaBUIBHBIX OTBETOB;
JIP 26 O1ieHKa «y0BJIETBOPUTEIBHO)» BBICTABIISIETCSA 3a
JIP 29 IpaKTHYECKyIo padoTy, B koTopoit ot 70% mo 50 %
JIP 30 MPaBWIbHBIX OTBETOB;

OrneHka «HeyI0BIETBOPUTEIHHOY» COOTBETCTBYET
MeHee 50% npaBUIBHBIX OTBETOB.

Kpurepun oueHuBanusi NpaKTHYECKOH PadoThI
OrneHka «OTJIIMYHOY BBICTABIIETCS CTYACHTaM 3a padoTy,
BBITIOJTHEHHYIO 0€301IMO0YHO, B TIOJTHOM 00BeMe ¢
YY4ETOM PallMOHAILHOCTH BIOPAHHBIX PEIICHUN;
OreHKa «XOpOIl0» BBICTABIIAETCS CTYACHTAM 3a
paboTy, BHIMOJIHEHHYIO B IOJTHOM 00beMe ¢
HEI0YEeTaMU;

OrneHka «y0BIETBOPUTEIHHO)» BHICTABIISETCS
CTyIEHTaM 3a paboTy, BHIIOJIHEHHYIO B HE MOJIHOM
obweme (He meHee 50% MpaBUIHLHO BHIMOJIHEHHBIX
3aaHuil oT obmrero oobema paboThl);
OreHka «HEyI0BIETBOPUTEIHHO» BBICTABIISIETCS
CTyJEHTaM 3a paboTy, BEIIOJHEHHYIO B HE TIOJTHOM
obveme (MeHee 50% MpaBUIBLHO BBITTOJHEHHBIX
3aJaHuii oT o011ero oobemMa paboThl).

Kputepuu onieHuBaHus YCTHOTO 0Mpoca
OreHKa «OTJIMYHOY BBICTABIIAETCS CTYACHTAM 3a
MOJIHBIM OTBET, MPaBUIIHHOE U ITyOOKOE TOHUMAaHUE
MaTepuana,
Or1ieHKa «XOPOIII0» BBHICTABISETCS CTyICHTaM, €CIU JaH
OTBET, yIOBJICTBOPSIONINI TeM ke TpeOOBaHUSIM, YTO U




JUIS OLIEHKU «OTJIIMYHO», HO JI0IycKaeT 1-2 omunoku:
U3JI0KEHHUE HEJJOCTATOYHO CUCTEMAaTU3UPOBAHO, B
TEPMUHOJIOTHH, BBIBOAAX U 00OOIICHUIX UMEIOTCA
OTJICJIbHBIE HETOYHOCTH;
OrneHka «yI0BIETBOPUTEIHHOY BHICTABIISIETCS
CTY/ICHTaM, €CJIM IPU OTBETE OOHAPYKUBACTCS
MOHMMaHHE OCHOBHBIX MOJIOKEHHUN TEMBI,
HaOJII01aeTCs HEMOJHOTA 3HAHUHN; BBIBOJBI U
0000111eHUs c1a00 apryMEeHTUPOBaHbl, B HUX
JIOTTYIICHBI OITUOKH;
OrneHKa «HEeyIOBJIETBOPUTEIILHOY» BBICTABIISCTCS
CTY/ICHTaM, €CJIM PeUYb HETIOHATHAs, CKyIHAasI; HA OJTUH
U3 BOIPOCOB HE O0BSICHEH, HABBIKA 0000IICHUS
MaTepHalia ¥ apryMeHTallii OTCYTCTBYIOT.

3auer (TeopeTHYECKAS YACTh):
«5» - 91 — 100% mpaBUIBLHBIX OTBETOB,
«4» - 71-90% npaBUILHBIX OTBETOB,
«3» - 51-70% mpaBUIEHBIX OTBETOB,

«2» - 50% u MeHee TPaBUITBHBIX OTBETOB.




5. MEPOIIPUSITHUS, 3AIINIAHUPOBAHHBIE HA IIEPHO /]
PEAJINBAIIMU OBIIEOBPA3OBATEJILHON YYEBHON

JUCHUTIINHBI
Hara Conep:xanue u popmbl Mecro Koani
JeATeJbHOCTH NMpoBeACHUS OK
Cooeporcanue - obwas xapakmepucmuxa
MeponpusmusL.

Dopmbl: Hanpumep, y4eOHAs IKCKYPCUS (8UPMYalbHASL
9KCKYpCUs), OUCKYCCUS, NPOEKMHASL CeCCUsl, YUeOHAs.
npakmuxa, npou3800CMEeHHAsL NPAKMUKA, YPOK-
KOHYepm, 0el06ads uzpa, ceMunap, cmyoeH4ecKkas
KoHghepeHyus u m.o.

09.09- bubmuo-ypok  «3HakoMcTBO ¢ OubmuoreunsiM | budamorexa | JIP 4
10.09.2023 (bOHIIOM»

T.

08.02.24 | Jlenv pycckoii Hayku. [lo3apaBieHue Ha caiite JIP 4

. TEXHUKYMa, B COIIMATBHBIX CETIX

12.04.24 | lenp kxocMOHaBTHKH. MH(opmanmoHHBIE KIacCHBIE JP 1
. 9achl B TPyIIax

22.08.24 | len»  TocymapctBenHoro  ®mara  Poccwuiickoid JP 1

T. Oenepanuu OHnaiH GudAMI-M00 B COIUANTBHBIX CETSX.




IIpuiroxenue

TeMbl 10KJI210B
OMOpHOTIOTHYECKUE JOKA3aTEIbCTBA SBOTIOIIMOHHOTO POJICTBA )KUBOTHBIX.

buonornueckoe 3HaueHue meramMopdosa B MOCTIMOPHOHAIBHOM pPa3BUTHU
KUBOTHBIX.

Bnustaue okpyskaromeit cpefipl U ee 3arps3HeHUs Ha pa3BUTHE OPTaHU3MOB.
Bnusiaue kypenwsi, ynoTpeOaeHHs aqKoTroIsi 1 HApKOTUKOB POAMTESIMU HA
AMOpPHUOHATBHOE Pa3BUTHE peOEHKA.

3akoHOMEpHOCTH (DEHETUYECKOW U TeHETUYECKOW N3MEHYHBOCTH.
HacnencreenHast ungopmanys 1 nepeaaya ee u3 NOKOJICHUS B IIOKOJICHHE.
JlpaMaTHU4ecKue CTPaHUIIBI B HCTOPUU PA3BUTHS TCHETHKH.

Ycenexu COBpCMGHHOfI ICHCTUKU B MCAHUIUHC U 3APaBOOXPAHCHUN.

LleHTpsl MHOTOOOpA3Hs U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA.

LenTpsl MHOTOOOpa3Hs U MPOUCXOKACHHUS JOMAITHUX )KUBOTHBIX.

Ponb mpaBUTENbCTBEHHBIX M OOIIECTBEHHBIX AKOJOTHYECKUX OpraHU3aIHi
B COBPEMEHHBIX Pa3BUTHIX CTpaHax.

PanronansHOE MCIONB30BaHKWE U OXpaHa (KOHKPETHBIX) HEBO30OHOBUMBIX
IPUPOIHBIX PECYPCOB.

PanronanpHOE WCTMONB30BaHHE M OXpaHa (KOHKPETHBIX) BO30OHOBUMBIX
IPUPOJHBIX PECYPCOB.

OnacHOCTh TJIOOANBHBIX HapymieHud B Ouocdepe. O30HOBBIE «IBIPHIY,
KHUCJIOTHBIE JOK]IU, CMOTH U UX MPEIOTBPAILECHUE.

DKOJOTUYECKHE KPU3HCH U dKoJorndeckue karactpodsl. [IpenoTBpamenne
UX BO3HUKHOBEHMSI.

VYcroituuBoe pa3BuTUE MPUPOIBI U 00IIIECTBA

Tembl pedepaToB
becnosioe  pa3MHOXXeHME, €ro  MHOrooOpasue U  MPAKTUYECKOE

HUCIIOJIBb30BaHUC.



2. TlonoBoe pa3sMHOKEHHE U €ro OMOJIOTHYECKOE 3HAUCHHE.

3. UepenoBaHue MOJIOBOrO U OECIOJOr0 pa3MHOKEHHS B KU3HEHHBIX LUKIIAX
XBOLICH, MANOPOTHUKOB, IIPOCTEHUINMX. buHolormyeckoe 3Ha4YeHUE
yepeI0BaHUs OKOJICHUN.

4. TlapTeHoreHe3 W THHOT€HE3 y TO3BOHOYHBIX JKMBOTHBIX H©  HX
OMOJIOrNYEeCKOe 3HaYEHUE.

5. DMOpHoIOrHuecKe 10Ka3aTeNbCTBA YBOJIOLMOHHOTO POJICTBA dKUBOTHBIX.

6. buonornueckoe 3HaueHue meramop(dosza B MOCTIMOPHOHAIBLHOM pPa3BUTUU
KUBOTHBIX.

/. BnusHue okpy»karomieil cpelibl ¥ ee 3arpsA3HeHUs Ha pa3BUTHE OPTaHU3MOB.

8. Biusnue kypeHus, ynorpeOyeHus ajJKorojs U HAPKOTUKOB POJUTENSIMU Ha
AMOpPHUOHATBHOE Pa3BUTHE peOCHKA.

9. 3akoHOoMepHOCTH (PEHETUYECKON U TeHEeTUYECKON U3MEHUNBOCTH.

10.HacnenctBenHas nHpopmanus 1 nepejada ee U3 NOKOJICHHs B IOKOJIEHHUE.

11.IpamaTuueckue CTpaHULbl B HCTOPUU PAa3BUTHSI T€HETUKHU.

12.Ycnexu COBpGMGHHOfI ICHCTUKU B MCAHUIUHC U 3APaBOOXPAHCHUMN.

13.1lenTpbl MHOTOOOPA3UsI M IPOUCXOKACHHUS KYJIbTYPHBIX PACTCHHM.

14.1lenTpbl MHOTOOOpA3Hs U IPOUCXOKICHUS IOMAITHUX YKUBOTHBIX.

15.3HaueHue n3y4yeHus MPEeaKoBBIX (HOPM JIJIsi COBPEMEHHOU CEJICKIIUU.

16.VcTopus MporCXOKACHHS OTIACIBHBIX COPTOB KYJIBTYPHBIX PACTCHUI.

17.Uctopus pa3BUTHUA 3BOJTIOIMOHHBIX Uien 1o Y.JlapBuHa.

18.«Cucrtema mpupoasn» K.JlunHes u ee 3HaueHUE A1 pa3BUTUS OMOJIOTHH.

19.0Bomonnonnpie  uaen JK.b.Jlamapka w uxX 3Ha4YeHWE IS Pa3BUTHS
Oouomnorumu.

20.TIpenrmochbuTk BO3SHUKHOBEHHUS 3BOJIFOIIMOHHON Teopruu Y. /lapBuHa.

21.CoBpeMeHHbBIE TIPEACTABICHUS O MEXaHW3MaxX H 3aKOHOMEPHOCTSIX

OBOJIFOIIHMH.



22.®opMHUpPOBAaHUE YCTOWUYMBBIX MOMYJISIIUNA MUKPOOPraHU3MOB U BpeAUTeNeH
KyJIbTYpPHBIX PACTEHHUI K BO3JEHCTBUIO SIIOXMMHUKATOB KAK J0KAa3aTEIbCTBO
UX aJIallTUBHBIX BO3MOKHOCTEH.

23.AnanTuBHas paauanys OpPraHu3MoOB (Ha KOHKPETHBIX NpUMepax) Kak
pe3ysbTaT JeUCTBUS €CTECTBEHHOIO 0TOOpA.

24. Apamop(}o3bI B 3BOIIOLNHN TO3BOHOYHBIX U O€CIIO3BOHOYHBIX KUBOTHBIX.

25.CoBpeMEHHbIE IPEJICTABIICHUS O 3aPOKICHUN KUHU.

26.Pa3nuuHple runoTe3bl NPOUCXO0XKICHUS.

27 . IlpyHuunbl ¥ 3aKOHOMEPHOCTH Pa3BUTHUS KU3HU Ha 3emiie.

28.PanHue sTanel pa3BUTHUS KU3HU Ha 3eMIle.

29.[IpyunHbBI ¥ BO3MOXHAsI UCTOPUS BBIXOJIa HA CYIIlY PACTEHUN U KUBOTHBIX.

30.PacuBer penTuianii B Me3030€ M BO3MOXHBIE MPUYMHBI HCUYE3HOBEHUS
JTUHO3aBPOB.

31.CoBpeMeHHbIE TTPEICTAaBICHUS O TPOUCXOKICHUH TITUI] U 3BEpE.

32.BiusHue [BWXKEHHsT MAaTEpUKOB M OJeAeHeHUuH Ha (GOopMHpOBaHUE
COBPEMEHHOW PACTUTEILHOCTH M JKUBOTHOT'O MHpA.

33.DBOJIONMS TPUMATOB U ATaIbl BOJIOIMH YETIOBEKA.

34.CoBpeMeHHBI 3Tall  pa3BUTHSl 4ejoBedecTBa. UYeroBeYEeCKHE PaCH.
OmnacHocTb pacu3ma.

35.Bo3zeiicTBue uUenmoBeka Ha TPHUPOAY Ha pa3IWYHBIX DJTanax pa3BUTHUSA
YeJIOBEYECKOI0 00IECTBA.

36.IIpuunHBl W TpaHUIBl YCTOMYMBOCTH OuOchepsl K  BO3ACHCTBHUIO
eI TSIILHOCTH JIIOIEH.

37.buotieHo3bl  (IKOCHCTEMBI) Pa3HOTO YPOBHS M HX COMOJYUHEHHOCTH B
rII00aapHOM dKOcHucTeMe — Orocdepe.

38.BumoBoe u dKOIOTHYECKOE pa3HOOOpa3ue OMOIeHO3a KaK OCHOBa €ro
YCTOWYHBOCTH.

39.Pa3nuyHble 9KOJOTHYECKHE MUPAMHIbI U COOTHOLICHHS OpraHU3MOB Ha

KaXJI0l UX CTYIICHHU.



40.ITytn moOBBIIEHUST OUOJIOTUYECKON NPOJYKTUBHOCTH B MCKYCCTBEHHBIX
9KOCHUCTEMaX.

41.Cyxkieccuu u ux (OpMBI.

42.Ponb NpaBUTEIHCTBEHHBIX M OOIIECTBEHHBIX 3KOJIOTHYECKUX OpTraHU3alldi

B COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

43.PanmoHanbHOE MCHOJIb30BaHUE M OXpaHa (KOHKPETHBIX) HEBO30OHOBUMBIX
PUPOHBIX PECYPCOB.

44 PaniuoHalbHOE KCIOJIb30BAaHHE W OXpaHa (KOHKPETHBIX) BO30OHOBHUMBIX
PUPOHBIX PECYPCOB.

45.0macHocTh TJIOOAMBHBIX HapylieHud B Ouocdepe. O30HOBBIE «IBIPHIY,
KHUCJIOTHBIE JOXK/IU, CMOTH U WX MPEIOTBPAIICHUE.

46.2K0I0rMYeCKre KPU3UChl M dKoJIorndeckue katactpodsl. [IpenoTBpanienue
X BO3HUKHOBCHUS.

47.Y cToiunBOe pa3BUTHE MPUPOJIBI U OOIIECTBA



YTBEPX/AIO

[ N.0. ®amunus /

« » 20 T.

JUCT PETUCTPAIIMA U3BMEHEHUI
PABOYEN ITIPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOI'O YYEFHOI'O ITPEJIMETA

(Haumenosanue obueobpaz06amenrbHO20 yYuebH020 npeomema)

IO CTIeUHaIbHOCTH / podeccuu

(K00 u HaumeHo8aHue cneyuarbHocmu / npogheccuu)
(romx Habopa , popMma oOydeHHs

Ha20 /20 y4eOHbIii roa

B pabouyro mporpammy 06111€00pa3oBaTeIbHOT0 y4eOHOTO IpeIMeTa BHOCATCS CIIETYIOLNe

N3MCHCHUA .

Howme Howmepa nmctoB

P Pa3nen paboueit mporpammbl annymu- | OcHOBaHUE IS

u3Me- 3aMEHEH .
(TyHKT) HOBBIX | POBaHH | BHECEHHS U3MEHEHHI

HEHU -HBIX

4 BIX

PaccmoTpeH Ha 3aceaHuu IpeaMETHOHN (IIUKIOBOM) KOMUCCHH

MPOTOKOJI OT « » 20 r. Ne

(Oondicrocmy)

(noonucw)

(1.0. @amunus)
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