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PaGouas lporpamma pa3paﬁo1‘aﬁa Ha OCHOBAHHH

KOMMCCHEH ﬂpm\‘aza MHHHC’I"L‘pC”I‘BH IPOCBCULICHHA

Poccuiickoit ®eaepaunn ot 18 mas 2023 rojaa
No371 «OG  yreepwacHuu  deaepanbHOi
00pa3oBaTeNbHONH NMPOrpamMMbl CpeHEro odIIero
00pazoBaHUs», NPUMEPHOI MpOrpamMMbl
o0eobpasoBaresbHOM JIMCLMIUIMHBI,
yTBEepA/IeHHOH Ha 3acesannn CoBera 110 OLECHKE
COJIEPIKAHUSl M KauecTBa MPUMEPHBIX paboumx
nporpamm o0eodpa3oBaTeIbHOrO H COLHAJIbHO-
FYMAHUTAPHOIO LIMKJIOB CpEIAHCIO
npogeccHonanpioro  odpasosanus, [Iporokon
Ne 14 ot 30 HosiGps 2022 rona

no CrenHaJIbHOCTAM CpeaHero
npogeccHoHanbLHOro 00pa3oBaHMsl (CI1O)
YKPYIHEHHOH IpyIibl

19.00.00  IlpomplulieHHasi  SKOJIOIHSI M
OHOTEXHOJIOTHS

10 CHeuHAIbHOCTH:

19.02.11 Texnosorusi NpoayKTOB NHTAHUS U3
PACTHTE/ILHOTO

ChIPbS
3am. AupeKkTopa K‘pé/'/)/\f\ CmupHoBa



MunucrepcerBo npocseueHust Poccuiickoit denepanuu

or 18 mas 2023 roma Ne 371 «OO0 yrBepxkaeHun denepanpbHO 00pa3oBaTeIbHON
POrpaMMBbl CpeHETo o0IIero oOpa3oBaHMs», MPUMEPHON MPOTpaMMBbl 00I1Ie00pa30BaTEIILHON
JTUCIUIUIMHBI, YTBEp>KIeHHOW Ha 3acenanun CoBeTa IO OILIGHKE COJEp)KaHUS U KauecTBa
MPUMEPHBIX padOYuX MporpaMM 00IIe00pa30BaTEIHHOIO U COMUATBHO-TYMAaHUTAPHOTO IIHKJIOB
cpennero npodeccruonaabHoro oopazopanus, [Iporokon Ne 14 ot 30 Hos16pst 2022 roxa
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1. O0masi xapakTepucTUKa padoveil IpOrpaMmmbl
o01meo0OpasoBaTenbHOi Jucuumnabl «BUOJIOT'USD)

1. O6mas xapakTepucTuKa padoyeii mporpaMmmsl o011eo0pa3zoBaTeabHoll AucuumInabl «BUOJIOT WS

1.1. MecTo AMCHUILUINHBI B CTPYKTYpe o0pa3oBaTenbHoii nporpammsel CITO:

Obmeobpa3oBarenbHas AuCHUILIHHA «bronorns» ABiseTcs 00s3aTebHON YacThI0 00IIe00pa30BaTeILHOTO IIHKIIA
obpazoBatensHON mporpammbl B cootBeTcTBUH ¢ OI'OC CIIO mo 19.00.00 IlpoMbimuieHHast SKOJIOTHS U
omnotexHonornn/CrierranbHOcTh 19.02.12 19.02.11 TexHONOTHA TPOTYKTOB NMHUTAHUSA W3 PACTHUTEIHFHOTO CHIPHS
TpynoeMkocTs qucuuIuIuHbl «buonorus» 6a30BbIH ypoBeHb cocTaBiseT 144 yaca, 3 KOTOpBIX 24 yaca BKIIOYAET
npodeccroHaIbHO-OPUEHTUPOBAHHOE CO/IEPKAHUE, YCHIHMBaIollee NPO(UIBHYIO COCTABILIIONIYIO M0 KOHKPETHOM
npodeccun mim criermansHocTH B 3aBucuMoctu o @I'OC CITIO npodeccun/crnenanbHOCTH.
IIpodeccronansHO-OpHeHTHPOBaHHOE coaepkanue: “Pactenns” u “Uenoek”.

1.2. lleqn 1 niIaHUPyeMBble Pe3yJabTAThI 0CBOCHHUS THCIUTLUIMHBI:
1.2.1. eau AMCUMIIMHBI

Hean: ¢opmupoBanrne y 0OYyYarOImMXCS CUCTEMBbl 3HAHWUA O Pa3IUYHBIX YPOBHSIX KH3HH CO
3HaHHEM COBPEMEHHBIX MPEICTABICHUN O XHMBOH MPUPOAE, HABBIKOB II0 INPOBEACHHUIO OMOIOTMYECKHX
UCCIICIOBAaHUN € COOJIONEHHEM STHYECKUX HOPM, apryMEHTHPOBAHHOW JIMYHOCTHOW TIO3UIMU TI0
OepeKHOMY OTHOILIEHMIO K OKpY XKarollel cpee.

3agaum:

* monyuyeHue (yHIAMEHTANbHBIX 3HaHWH o Ouonormueckux cucremax (Kimerka, OpraHusm,
Homymsanus, Bun, Dxocucrema); UCTOPHH Pa3BUTHA COBPEMEHHBIX MPEACTABICHHUNA O JKUBOM MPHPOIE,
BBIJJAIOIINXCSI OTKPBITHSIX B OHMOJIOTMYECKOW HayKe; poju OWMOJOrHMYeckod HayKd B (OPMHPOBAHUH
COBPEMEHHON €CTeCTBEHHO-HAyYHON KapTUHBI MUPa; METO/IaX Hay4YHOTO MMO3HAHMUS;

* OBJAJCHUE YMCHMSAMH JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OHMOJOIMYECKUX
3HAHUM B IIPAKTUYECKOM JEITEIBHOCTH JIIOAEH, pPa3BUTHM COBPEMEHHBIX TEXHOJIOTHI; OIpPEAEIATh
JKUBBIE OOBEKTHI B IMPHUPOAE; NMPOBOIUTH HAOMIOAEHUS 3a 3KOCHCTEMAaMH C LENbI0 HX ONUCaHWUSA U
BBISIBJICHHSI €CTECTBEHHBIX M AHTPOINOT'CHHBIX M3MEHEHH; HAXOAUTh M aHAIM3UPOBATh HH(OPMAIHIO O
JKUBBIX O0OBEKTaX;

* Ppa3BUTHE II03HABATEJIBHBIX HHTEPECOB, WHTEJUICKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH
o0yyJaromuxcsi B Mpoliecce M3y4eHUs] OMOIIOTHUECKUX SIBIICHHH; BBIIAIONINXCS TOCTHKEHUI OWOJIOTHH,
BOLIEANIMX B OOIIEYETOBEUECKYI0 KYJIbTYPY; CIOXKHBIX M TNPOTHBOPEUYMBBIX IyTEHl pa3BUTHA
COBPEMEHHBIX HAYYHBIX B3IJIAJO0B, HICH, TEOPHM, KOHLETUH, TUHIOTE3 (O CYIIHOCTH U MPOUCXOKACHUH
YKU3HH, YETOBEKa) B X0J1€ pabOTHI C pa3THYHBIMU UCTOYHUKAMH WHPOPMAITUH;

* BOCIHMTaHHE YOEKICHHOCTH B HEOOXOIUMOCTH MO3HAHMS XHBOH NPHPOIBI, HEOOXOAUMOCTH
paIOHANIBHOTO IPUPOIOTIONBE30BaHUS, OEPEKHOr0 OTHOILIEHHS K MIPUPOIHBIM pECYpcaM U OKpY Karomien
cpezie, COOCTBEHHOMY 37I0pPOBbIO; YBOKEHHUSI K MHEHHIO ONIOHEHTA MpPU OOCYXKICHHH OMOJIOTHYECKHX
mpooIeM;

* YICIIOJIb30BaHNE NIPUOOPETCHHBIX OMOIOTHYECKUX 3HAHUN W YMEHUH B MMOBCEAHEBHOW KU3HH IS
OLIGHKM IOCTICICTBUH CBOEH JAEATENBbHOCTH (M JESATEIbHOCTH IPYTUX JIIOAEH) MO OTHOIICHHIO K
OKpYy’Kalollel cpelie, 3l0pOBbI0 APYIUX JIFOJEH U COOCTBEHHOMY 3/I0POBbIO; 000CHOBAHUE U COOJIIOICHUE
Mep TpoduiIakTHKy 3a00lieBaHHMN, OKa3aHWE TNEpBOM IOMOIIM TPU TpaBMax, COOIIOJCHUE IPABUI
MOBEJICHUS B IPUPOJIE.

1.2.2. Ilmanupyemble pe3yJbTAThbl OCBOCHHMA 0011e00pa30BATEJbHOM IMCHUILUINHBI B
coorBercTBuH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Ocoboe 3HayeHne qucurIuiMHa umeet npu popmuposannu u pazsutuu OK u 1K, JIP



Koa n HauMeHoBaHue
$hopmupyemsbix
KOMIIeTEeHIH I

HJIaHl/IpyeMl)Ie pe3yJabTaTbl 0OCBOCHUSA TUCHUILIMHBI

Oﬁume1

HHCIII/IHJII/[H?IPH])IGZ

OK 01. Beibupats
CHOCOOBI penIeHus 3a1a4
npodecCHOHATBHON
JeATEeIEHOCTH
MPUMECHHUTCIIBHO K
Ppa3IMYHbIM KOHTCKCTaM

B yacTu Tpy10BOro BOCIMTAHUA:
- TOTOBHOCTH K TPYZy, OCO3HaHHE IICHHOCTH MaCTepCTBa, TPYAOII00HE;

- TOTOBHOCTh K aKTHBHOH MEITEIHLHOCTH TEXHOJOTHYECCKOH M CONMAIBHON
HAIPaBICHHOCTH,  CIIOCOOHOCTh  WHUIIMAPOBATh,  IUIAHHPOBAaTh U
CaMOCTOSATCIBHO BBIIIOJIHATH TaKy}O JCATCIBHOCTD,

- HHTEpEC K Pa3IM4YHbIM cepaM NpodhecCHoHATHLHOM A TeIbHOCTH,
OBHaHeHI/Ie yHI/IBepcaJ'H)HI)IMI/I y‘le6HLIMI/I IIO3HABATCJIbHBIMHU [[eﬁCTBHSIMI/I:
a) 6a30Bble JIOTHYECKUE IeCTBUA:

- CaMOCTOATENbHO (OPMYJIHPOBATH M AKTYaJM3HPOBAaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIM MPU3HAK M OCHOBAHHA UL CPAaBHCHUS,
KJaccu(UKaIuu 1 0000ICHHS;

- ONpEeNeNsATh IeTH NEATSIFHOCTH, 3aJaBaTh MapaMeTPhl M KPUTCPUH HX
JIOCTUKCHUS,

- BBUBJIATH 3aKOHOMEPHOCTHM U IIPOTUBOPEYMA B PAaCCMATPUBAEMBIX
SIBJICHUAX

- BHOCUTH KOppeKTI/IBBI B JACATCIBHOCTH, OILICHUBATH COOTBCTCTBHUC
Pe3yabTAaTOB IEJISIM, OLCHUBATH PUCKH MTOCICACTBUI NCSITEIBHOCTH;

- paSBI/IBaTL eraTI/IBHOC MBIIIJICHUEC HpI/I peLHeHI/II/I JKU3HCHHBIX HpO6JIeM

0) 0a3oBbIe HCCeN0BATEILCKHE TeHCTBUA:

- BJIaJeTh Y4eOHO-HCCIEeIOBATENECKON |

ACATCIbHOCTH, HABbIKAMU pa3peIICHUA l'IpO6J'I€M;

HaBbIKaMH l'[pOCKTHOﬁ
- BBIABJIAATH NPHUYUHHO-CJICACTBCHHBIC CBA3U W AKTyaJIU3UPOBATH 3a/4avy,

BBIJIBUI'aTh  THIIOTE3y €€ pEIICHHs, HaXOJAWThb apryMEHTHl  JUIs
JIOKa3aTeNnbCTBA CBOMX YTBEP)KIACHWH, 3aJaBaTh HapaMeTphl M KPUTEPHH

permeHuns;

- copMHpOBaTH 3HAHUS O MECT€ M POJIM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayYK, B (dhopmMupoBaHUT COBpPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHBI MHUpa, B TO3HAHUHU 3aKOHOB IIPHPOIBI
W pemIeHMH  JKU3HCHHO  BaXKHBIX  COIMAJbHO-ITHYCCKHX,
9KOHOMHYECKHX, IKOJIOTHYECKUX MPOOJIeM YEIOBEYECTBa, a TAKKE B
peuIiCcHur  BOIPOCOB pallMOHAJIBHOT'O IpUPOAO0II0JIb30BaAHMA, B
(OpMUPOBaHUM LIEHHOCTHOI'O OTHOIIEHHs K NPHPOJE, OOIIECTBY,
YEJIOBEKY; O BKJIaJle POCCUMCKHUX U 3apYOEKHBIX YUEHBIX - OHOJIOTOB
B pa3BuTHE OMOJIOTUM; (YHKIMOHATIBHOW TPAMOTHOCTH YeJIOBEKa JIJIst
peIIeHHS KU3HEHHBIX TPO0IIeM,

- yMeThb BIAQJETh CHCTEMOW OWONOTHYECKHX 3HAHWU, KOTOpas
BKITIOYAET:

OCHOBOITOJIAraIOMIHe OMONOTHYSCKHE TEPMHHBI M TOHATHS (KW3Hb,
KJIeTKa, TKaHb, OpraH, OpPTaHW3M, BHUJ, MO, SKOCHCTEMA,
ouochepa;

OHOCHHTE3

METa00IN3M, KJIETOYHBII

Oenka,

OHOIICHO3, roMeocTas,

UMMYHMUTET, OuonoaMMepsl, JIUCKPETHOCTH,

CaMOpeTyJISIIuA, CaMOBOCTIPOU3BE/ICHHE, HaCJIeICTBEHHOCTb,
HN3MEHYHUBOCTh, SHEPI03aBUCUMOCTh, POCT U Pa3BHUTHE);

Omonornyeckue TeopuH: KkiuerouHas Teopus 1. IlIBanHa,
M I[lneiinena, P. BupxoBa; KI0HaJIbHO-CEJIEKTUBHOIO UMMYHHUTETA
I1. Opnux, n.n. MeuHukoBa, XpOMOCOMHas Teopus
HacneacTBeHHOCTH T. MopraHa, 3akoH 3apojslnieBoro cxoxacrsa K.
bopa, sBomonmonHast Teopust Y. JlapBuHa, cCUHTeTHYECKas TeOpHUs
9BONIOLMM, Teopus aHTpomoreHesa Y. JlapBuHa; Teopus
6uoreoneno3a B.H. Cykauépa; yuenns H.M. BaBuinosa - o IleHTpax

MHOT000pa3ust M MPOUCXOXKACHUS KyIbTYpHBIX pacTeHmid, A.H.

! YkasblBatoTca AMUHOCTHBIE M meTanpeameTHble pe3ynbtaTtbl U3 PFOC COO (B nocneaHen peaakumm ot 12.08.2022), popmupyemble 0buieobpasoBaTe/ibHON ANCUUNANHOM

2 OucumnanHapHble (NpeameTHble) pe3ynbTaTbl yKasbiBatoTcA B cooteetcTBun ¢ ®rOC COO (B nocneaHeln peaakumm ot 12.08.2022)




- AHANU3UPOBATH IIOJyYEHHBIE B XOJE PpEUICHMs 3aJadd pe3yNbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSX;

- YMETh IEPEHOCHUTH 3HAHMA B ITO3HABATEIHHYIO M IMPAKTHICCKYIO 00JIacTH
JKH3HEICATSILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

- BBIIABUIaThb HOBBIE WJEW, MpeAJIaraTb OPUTMHAJIbHBIE TMOAXOJbl H
peuieHus;

- CHOCOOHOCTL HMX MCIOJL30BAaHUSA B II03HABATEILHON H COLMAILHOM
MIPaKTHUKE

CeBepioBa - 0 TMyTAX W HaNpaBIeHWAX HBoiionmu, B.J.
Bepnanackoro - o 6uocdepe;
3aKOHBl  (egMHOOOpa3Ws  MOTOMKOB  NEpPBOTO  ITOKOJICHHSA,

paclIemIeHHs TPU3HAKOB, HE3aBHCUMOIO HACJIEJOBaHUsS MIPH3HAKOB
I'. Menpens, CUEMIeHHOTO0 HACIeJOBaHUs MPU3HAKOB U HAPYLICHUS
cuemieHus TeHoB T. MopraHa; TOMOJOTMYECKHX pSAIOB B
HacleICcTBeHHOW wu3MeHunBoctd H.M. BaBuioBa, reHETHYECKOIo
paBroBecust J[x. Xapaun u B. BaitnOepra; 3apoasliieBoro cxojacraa
K. bapa, 6uorenernueckoro 3akona 3. ['ekkeins, ®@. Miosiepa);
MPUHIUIBI (YUCTOTHI TaMET, KOMIUIEMEHTapHOCTH);

npasmia (MuanMyMa 1O. JInbrxa, 3K0JIOTHYecKoi MupaMHIB! Ynced,
OmoMacchl ¥ SHEPTUH);

rarnote3sl (koanepsatHoi A.M. OmapuHa, epBudHOTO OynmhoHa JIK.
Xomngeitna, mukpocgep C. oxkca, pudozuma T. Uek);

- chopMHpOBaTh YMEHUs pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIAraloIMUX OMOJIOTHYECKUX TEOPUI U THIOTE3: KIETOUYHOM,
XPOMOCOMHOM, MYTalMOHHOM, 3BOJIIOLIMOHHOM, MPOUCXOXKICHUS
JKMU3HA M 4YEJOBEKa, BJIaJicHUE CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOZax HAy4YHOTO ITO3HAHUS, HCIONB3YEeMBIX B OHOJIOTHMYECKHX
HCCIICIOBAaHUAX JKUBBIX OOBEKTOB M OJKOCHCTEM (OIHCaHHE,
nU3MepeHne, MpOBEJCHUE HAOJIOICHMH); CHOCOO0aMHU BBIIBICHHS M
OLIEHKH aHTPOIOTEHHBIX U3MEHEHUI! B IPUPOJIE;

- cthopmupoBaTh yMEHHMA pacKpblBaTb  OCHOBOIIOJIArarolIye
Ouonorndeckne 3akoHbl M 3akoHomepHoctn (I. Menpens, T.
Moprana, H.W. Baumopa, D. I'ekkems, ©@. Mromnepa, K. Bapa),
TPaHUIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

- YMETh BBIICTATH CYIIECTBEHHBIE IPU3HAKY:

CTPOCHHUS BUPYCOB, KIETOK MPOKAPHOT M HYKAPHOT; OJHOKICTOYHBIX
1 MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, IKOCHCTEM
u Ouochepsr;

CTpOCHUSA OpraHoB W CHUCTEM OpPraHoB paCTCHI/Iﬁ, JKMBOTHBIX,

YeJIOBEKa; IMPOLIECCOB  JKU3HENESATENbHOCTH, MPOTEKAIOIUX B
OpraHM3MaX PAaCTCHHM, )KHBOTHBIX H YEJIOBEKA;
OHMOJIOTHMYECKUX IPOLECCOB: OOMEHa BEmeCTB (METaboH3M),

nH(opManMK ¥ NPEBPAICHNS SHEPTUH, OPOKEHHUSI, aBTOTPOGHOTO U




reTepoTpOQHOTO THUNOB MHUTAHUA, (OTOCHHTE3a W XEMOCHHTE3a,
MHTO3a, Meiio3a, raMeTOrcHe3a, sMOproreHesa,
MOCTSMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOXCHUS, WHIUBHIYaIbHOTO
pa3BuTHA opraHm3Ma (OHTOTCHE3a), B3aWMOJCHCTBUS TEHOB,
reTepo3uca, JIEeNCTBUI HCKYCCTBEHHOTO otbopa,
CTaOMIIM3MPYIOILETO, JBMKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO
0TOOpA; aIIONATPUIECKOTO U CUMIIATPHYECKOTO BUI000pa30BaHUS;
BIIMSHUSL JIBWOKYLIMX CHJI 9BOJIONMM Ha TEeHO(MOHJ MOIMYJIALHIH;
MPUCIIOCOOICHHOCTH OPraHU3MOB K Cpele OOWTaHHs, YepeIOBAHUS
HAarpaBJIeHUH HBOJIOLNH; KPYTOBOPOTA BEILECTB U MIOTOKA SHEPTUH B
9KOCUCTEMAX;

- NpUOOpECTH OMBIT NPUMEHEHUS OCHOBHBIX METOAOB HAYYHOTO
MO3HAHMS, HCIIOJIB3YEeMbIX B OHOJIOTHH: HAOJIOACHHUA M OIMCAHUS
JKMBBIX CHCTEM, IPOLIECCOB U SIBJICHUI; OPTaHU3ALMH U IIPOBEICHUS
OMOJIOrMYECKOT0 JKCIIEPUMEHTA, BBIIBIDKCHHS THIIOTE3, BBIIBIATH
3aBUCUMOCTH MCEXKIAY HCCICAYCMbIMU BCJIMYMHAMMU, 00BICHATH
MOJydeHHBIE  pe3yJbTaThl U (QOPMYIHPOBaTh  BBIBOABI  C
HCIOJIb30BAHNUEM Hay4YHBIX IIOHATUH, TEOPUI U 3aKOHOB;

- chopmupoBaTh yYMEHUS BBIIENATH CYIIECTBEHHBIE TPU3HAKH
BHPYCOB, KIIETOK TMPOKAPHOT M DJYKApHOT, OIHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPIaHU3MOB, BUIOB, OMOTE€OLIEHO30B U HKOCHCTEM;
0COOCHHOCTH MpOLECCOB 0OMEHA BELIECTB U INPEBPAICHUS] SHEPTUH
B KJIETKE, ()OTOCHHTE3a, MIIACTUIECKOTO U YHEPreTHIeCKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOZOTBOPEHMS, pPAa3BUTHI U
Pa3MHOEHHUS, WHJIMBHTYaIEHOTO pa3BUTHS OpraHuzMa
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO O0TOOpA,
BHA0O0Pa30BaHMs, TPUCIIOCOOIIEHHOCTH OPraHU3MOB K cpene
06I/ITaHI/IH, BJIUIHUA KOMIIOHCHTOB OJOKOCHUCTEM, AHTPOIIOICHHBIX
U3MEHEHUN B 3KOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpOTa BEIIECTB
Y TIpeBpalleHne YHepruu B Onocdepe;

- cpopMHpPOBATh YMEHUS IPHUMEHATH IOJYYEHHbIE 3HAHMS JUIA
00BSCHEHUS] OMOJIOTMYECKUX IPOLECCOB M SIBICHUH, IS TPUHSATHS
NPAaKTHYECKNX pEHIEHHH B TIOBCEJHEBHOH JKM3HM C IEJIbIO
obecrieueHnsi 0E30MACHOCTHM  CBOETO  3/I0POBbS M 3JIOPOBBS
OKpYXAaIOLIMX JII0eH, COOJI0IeH s 310pOBOro 00pasa >KU3HH, HOPM




rPaMOTHOI'O IMOBEACHUS B OKpYXalollel MNpUPOAHON Cpene;
NOHHMaHHE  HEOOXOAMMOCTH  HCIIOJIb30BaHUS  JOCTHIKCHHUH
COBPEMEHHOH OHOJOTMM M OHOTEXHOJNOTMH I PalHOHaIBHOTO
HPUPOIOIIONE30BAHNS; YMEHHE WCIONB30BaTh COOTBETCTBYIOLINE
ApryMEHTBI, OWOJIOTMYECKYI0 TEPMUHOJOTUIO W CHMBOJHKY MJIA
JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB DPAa3HBIX CHCTEMAaTHYECKHX
TPYII; B3aUMOCBSI3M OpPraHU3MOB M CpeAbl OOWTaHMS; EIUHCTBA
YeJIOBEUECKUX pac; HEOOXOAMMOCTH 3J0pPOBOTO oOpasa >KU3HU,
COXpaHEHMs pa3zHOOOpa3usi BHUAOB M DKOCHCTEM, KaK YCIOBHS
COCYIIIECTBOBAHUS ITPUPOJIBI M YEIIOBEUECTBA;

- chopMupoBaTh yMEHHS ~peliaTh OHOJOTHYECKHE  3aJaui,
COCTAaBISITh TCHOTHIIMYECKUE CXEMBI CKpPCLIMBaHUS [UI Pa3HBIX
THUIIOB HACJICIOBAHMS NPHU3HAKOB Y OPraHU3MOB, COCTABIATh CXEMBI
MEepeHoca BEIIECTB M JHEPrHM B HKOCHCTEMax (el NUTaHHMS,
NHIIEBBIE CETH), BBIABIATH IPHYMHHO-CICICTBCHHbBIC CBS3U MEXTY
uccieqyeMbIMU  OHOJIOTHYECKMMH OOBEKTaMHu, mpoueccaMu |
SIBJICHUSIMU; JIeJIaTh BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH ITOJY4YE€HHBIX
PE3yIbTaToB;

- chopMHUpOBaTh yMEHHs KPUTHYECKH OIIEHUBATH HH(POPMAIHIO
OMOJNIOTMYECKOT0  COAEPXKAaHUSA, BKIIIOYAIOIIYI0 IICEBIOHAYYHbBIE
3HaHUS W3  pa3iM4YHBIX  HWCTOYHHKOB  (CpelcTBa  MacCOBOIi
UH(OPMALIUK, HAYYHO-TIOMYJSIPHBIC MaTepUalIbl); HHTEPIPETHPOBATh
ITUYECKUE AaCIeKThl COBPEMEHHBIX WCCIIEJIOBaHUI B OWONIOTHH,
MEeJHIIHE, OUOTEXHOJIOTHH; paccMaTpuBaTth rinobansHble
9KOJIOTHYECKHE MpPOOJIIeMbl COBPEMEHHOCTH, (OpMUpPOBATH IO
OTHOIICHHI0O K HHUM COOCTBEHHYIO MO3MIHIO, YMEHHE OILICHHBAThH
JTUYECKUE aCHeKThl COBPEMEHHBIX HCCIeNOBaHHi B 00JIacTu
OMOTEXHOJOTMM M TeHETHYECKUX TEXHOJIOTHH (KJIOHHpOBaHHUE,
HCKYCCTBEHHOE OILUIOZIOTBOPEHHE, HAIPaBIEHHOE N3MEHEHHE I'eHOMa
W CO3/IaHHe TPAHCTEHHBIX OPTaHU3MOB);

- copMHUpOBaTH YMEHMs CO31aBaTh COOCTBEHHBIC NHUCHMEHHBIE H
yCTHBIE COOOIIEHMsI HAa OCHOBE OwWosormueckoil MHQoOpManuu u3
HECKOJIbKUX HCTOYHHMKOB, TI'DaMOTHO WCIIOJb30BaTh IOHATHHHBIH
anmnapat 6uosorun;

- YMETb BBIABHUIAThH TMIIOTE3bI, MIPOBEPATH UX SKCIEPUMEHTAIBHBIMU




cpeacTBaMu, (opMymupyst Lenb HCCIENOBaHMS,
MOJTyYCHHBIC PE3YIbTaThl U JICNIaTh BHIBOBI;
- NPUHUMAaTh ydYacTHE B HAYYHO-HCCIEIOBATEIbCKOW paboTe 1o
6uonorum, SKOJIOTUN U MEIWLUHE, TPOBOANMON Ha 0a3e MIKOIBHBIX
HaydHBIX OOIIECTB ¥ IyONWYHO TPEACTABIATH IIOJyUCHHBIC
pe3yNbTaThl HA YYEHUUECKUX KOH(EPEHIMAX Pa3HOTO YPOBHS,

AHAJIM3UPOBATH

OK 02. Ucnons3oBaTh
COBpPEMCHHBIC CPE/ICTBA
[MOMCKa, aHAINu3a U

B ob6nacti IEHHOCTH HAYYHOTO TIO3HAHMUS:
- ¢(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOMICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH M OOIICCTBEHHON NPaKTHKH, OCHOBAHHOTO Ha

- C(i)OpMI/IpOBaTI) YMEHUA KPUTUYECKU OICHUBATH I/IH(l)OpMaIII/IIO

OHOJIOrHYECKOTO COACPIKaHUA, BKJIKOYANOMIYI0 TI[CECBAOHAYYHBLIC

3HAHUA W3  Pa3IMYHBIX HMCTOYHHMKOB  (CpEICTBA  MacCOBOH

HHTEPIPETANNN IUanore KyIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOCTO MecTa B | WHPOPMANWH, HAYIHO-TIOMYIISIPHBIC MaTEPHAIbl); HHTCPIPETHPOBATH
HHPOPMALUH H MOJINKYIBTYPHOM MUDE; STHYECKHE AacCIeKThl COBPEMCHHBIX WCCICIOBAHMA B OWOJOTHH,
HHPOPMALMOHHBIC - COBEPIIICHCTBOBAHUE S3BIKOBOW M YHTATEILCKOM KyJNbTYpHI Kak CpPEICTBa | MEAHUIIMHE, ONOTEXHOJIOTHH;
TEXHOJIOTHH IS B3aWMOJICHCTBUS MEKAY JIIOIBMH U MIO3HAHUS MUPA; - WHTCPUPETHPOBATH  JTUYECCKHE  ACIEeKTHl  COBPEMEHHBIX
BBITIOJTHEHUSA 33724 - OCO3HAHHE IIEHHOCTH HAYYHOH JEATEIEHOCTH, TOTOBHOCTh OCYIICCTBILITh | UCCICNOBAaHWN B~ OWONOTHH,  MEIWIHE, OWOTEXHOJIOTHH,
npo¢eCCUOHATBHOM IIPOCKTHYIO WU MCCIENOBATEILCKYIO ACATCIBHOCTh MHAUBUIYAIBHO U B | pacCMaTrpuBaTh r100anbHbIC 3KOJIOTHMYECKUE poOIEeMBI
JESATENbHOCTH rpyumne; COBPEMCHHOCTH, ()OPMHUPOBATH 110 OTHONICHHIO K HUM COOCTBEHHYIO
OBJ'IaJIeHI/Ie YHUBEPCAJIbHBIMU y‘le6HI)IMI/I II03HAaBAaTCJIbHBIMHU ,E[eﬁCTBHSIMPI: MO3UIUI0, YMCHHUEC OLCHHUBATH JTHUYCCKUE AaCIICKTbl COBPEMCHHBIX
B) paboTta ¢ uH(popMaImei: WCCIIEIOBaHUK B  00JIaCTH OHMOTEXHOJOTHHM U TeHETHYECKUX
- BJIAACTHh HAaBbIKaMU IOJYYCHUS I/IH(I)OpMaHI/II/I N3 HUCTOYHUKOB Pa3HBIX TEXHOJIOTUH (KﬂOHHpOBaHI/Ie, HUCKYCCTBCHHOC OIUIOAOTBOPECHUE,
TUTIOB, CAMOCTOSTEIEHO OCYIIECTBIATh TIOMCK, aHATN3, CACTEMATH3alMIO U | HANPAaBJICHHOEC W3MCHEHHE TCHOMa U CO3JaHUE TPaHCTECHHBIX
WHTEPIPETANNIO HHPOPMAIUH Pa3IMIHBIX BUIOB U ()OPM MPEICTABICHUS, | OPraHU3MOB);
- cOo37aBaTh TEKCTHI B pPa3IMYHBIX (opMarax ¢ ydeTOM Ha3Ha4eHHs | - c(HOpMHUPOBATH YMEHUS CO3[aBaTh COOCTBEHHBIC NMHUCHMCHHBIC U
HHPOPMALIMU W IENEBOW ayIUTOPUH, BEIOMpas ONTHMAaJbHYIO (OPMY | YCTHBIE COOOINEHHWS HAa OCHOBE OHOJOTMYECKOH HHGpOpMAIMU W3
MIPEJICTABJICHUS M BH3YaJIN3aIlUH; HECKOJBKUX HCTOYHHKOB, TPAaMOTHO WCIIONB30BaTh MOHATHHHBINA
- OLICHUBATh JOCTOBEPHOCTD, JICTUTUMHOCTDH I/IH(i)OpMaHI/II/I, ce arnmapar OHOJIOTHH
COOTBETCTBUEC NPABOBBIM U MOPAJIbHO-3THYCCKUM HOPMaM,
- HCIOJIB30BaTh CPEIACTBA I/IH(i)OpMaHI/IOHHBIX N KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B pemIeHun KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX u
OpPTraHM3AIlMOHHBIX 3a/1a4 C COONIoACHHWEM TpeOOBaHMHA SPrOHOMHKH,
TEXHUKHA O€30MacHOCTH, TUTHEHBI, PECypcOCOCpEeKEHHs, IPaBOBBIX H
9THYECKNX HOPM, HOPM MH(OPMALIMOHHOH 6€3011acHOCTH;
- BIQJIETh HABBIKAMH PACIIO3HABAHUSA W  3al(UTHl  HH()OPMAIIHH,
nH(OpMaMOHHOM 6€3011aCHOCTH JIMYHOCTH
OK 04. DOddexTuBHO | - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPENIEIICHHIO; | - chOpMHUpPOBATH YMEHHsS CO37aBaTh COOCTBEHHBIC THCHMEHHBIC M
B3aNMOJICHCTBOBATH U | -OBNaJCHAE HaBBHIKAMH Yy4eOHO-MCCIEIOBATEIbCKONH, MPOEKTHOHM ¥ | YCTHBIE COOOIIEHHS Ha OCHOBE OHMOJIOTMYECKOH WH(pOpPMannU W3




paboTaTh B KOJUIGKTHBE U
KOMaHIe

COIIMANBHON IESTEIbHOCTH;

OBgJjajeHne YyHUBePCAJbHBIMH KOMMYHHKATHBHBIMU JeiicTBUAMU:
0) coBMecTHaS JeSTeJbHOCTD.

- TOHMMAaTh W  WUCIOJB30BAaTh  IPEHMYIIECTBA KOMAaHIHOW W
WHIUBHIYaJIbHOI paboThI;

- TpUHMMAaTh LENH COBMECTHOM [eSTeNbHOCTH, OPTraHU30BHIBATH U
KOOpPAMHHUPOBATh JEHCTBUS MO €€ JOCTIDKEHHUIO: COCTaBJIATh IUIaH
JefcTBUM, pacpenensaTh poiu C Y4eTOM MHEHHHM y4acTHHKOB OOCYXIAaTh
pe3yabTaThl COBMECTHOI palboThI;

- KOOPIMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEajbHOTIO,
BUPTYAJILHOTO U KOMOMHHPOBaHHOTO B3aHMMOJICHCTBHS;

- OCYIIECTBISTH TO3UTHUBHOE CTPATETHUECKOE IIOBEJCHHE B Pa3IMUHBIX
CHUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM
OBgJjaeHne YHUBEPCAJbHBIMH PeryIATHBHBIMH AeHCTBUSIMU:

I') IPUHSTHE ce0s1 U IPYrUX JIO/Ieii:

- [PUHMMATh MOTUBBI U apryMEHTbl JpYruX JIIOJEH IIpU aHaJIN3e
Pe3yIbTaTOB ACSTEIHHOCTH;

- MPU3HABATH CBOE MPABO U MPaABO APYTHX JIIOJCH Ha OMNOKY;

- pa3sBuUBaTh CIIOCOOHOCTH TOHUMATh MHDP C NO3ULIHHU APYTOro YCJIO0OBEKa

HECKOJIBKUX HMCTOYHHUKOB, T'PAMOTHO HCIIOJb30BATh ITOHSATHUIHBIHN
ammapar OMoJIOoTHH;

- YMETb BBIABUTATH THIIOTE3bI, IPOBEPSTH UX SKCIICPUMEHTAIbHBIMH
cpencrBamyu, (GOpPMYNIHpYs IeNb HCCICIOBaHUS, aHAIU3HPOBATH
MIOJTy4EHHBIC PE3yIbTaThl M JACNaTh BEIBOJIBI;

- NPUHUMAaTh y4YacTHE B Hay4YHO-HUCCIIEJOBATEIbCKOW padoTe 1o
OMoNIOrHN, HKOJIOTUU U MEJHULMHE, MPOBOJUMMON Ha 0a3e IIKOJIBHBIX
Hay4HBIX OOIIECTB M IyONWYHO TMPEACTaBIATH IOJyYEeHHbIE
pe3yNbTaThl HA YYEHUUECKUX KOH(EPEHIMIX Pa3HOro YPOBHS

OK 07. ConeicTBOBaThH
COXpaHEHUIO
OKpYXarolieu cpensl,
pecypcocOepekeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHHHU KINMaTa,
MPUHITAIEI OEPEeKITNBOTO
TIPOM3BO/JICTBA,

3¢ dexTrBHO AeicTBOBATH
B YpE3BbIYANHBIX
CUTYyalHAX

B 00J1acTH 3K0JI0rH4€CKOr0 BOCIIHTAHUS:

- c(opMHPOBAaHHOCTh 3KOJIOTHYECKOH KYJIbTYpbl, TOHUMAaHUE BIUSIHUSA
COLIMAIBHO-D)KOHOMHMYECKHX IPOLECCOB HAa COCTOSHHE HNPUPOAHOM U
COILIMAIBHON CpeJbl, OCO3HAHME TJI00AJIBHOTO XapakTepa 3KOJOTMYECKHX
npobiem;

- IUIAHUPOBAaHHWE U OCYUIECTBJIEHUE JIEUCTBUN B OKpYyXarolleld cpene Ha
OCHOBE 3HAHUS IIeJIe YCTOWIMBOTO Pa3BUTHS YEIOBEYECTBA;

AKTHBHOE HENPUATHUE NEHCTBUM, IPUHOCAIIUX BPE OKPY KaIOLIEH cpene;

- YMCHHEC IPOTHO3UPOBATH He6HaFOHpI/I${THBIe OKOJIOTHYCCKUEC MOCICACTBHUA
IpeaIPUHUMAEMbIX JEHCTBUI, IPENOTBPALLATD UX;

- paclIpeHHe OMbITa AEATEIBHOCTH SKOIOTNYECKON HAlIPaBIEHHOCTH;

- OBJIAJICHHE HaBBIKAMHM Y4eOHO-MCCIEOBATEIbCKOW, IPOEKTHOH W
COLIMANIBHON JEATENbHOCTU

- BJIQJIETh CHCTEMOW 3HaHMH 00 OCHOBHBIX METOJaX HAyYHOTO
TIO3HAHMS, UCTIONB3YEMBIX B OMOJIOTMYECKUX HCCIIEIOBAHMAX KHUBBIX
00BEKTOB M JKOCHCTEM (OIMCaHME, MIPOBEICHNE
HaOII0ZIeHNH); croco0amMM BBISIBICHUS M OLIGHKH aHTPOIIOTCHHBIX
WU3MEHEHHH B IIPUPOJIE;

HU3MEpCHUC,

- YMETH BBIABJIATHL OTJIMYUTEIBHBIC IIPU3HAKU JKUBBIX CUCTEM, B TOM

qrcie rpuboB, pacteHwuii, JKIBOTHBIX u YeJI0BEKa;
MIPHUCTIOCOOIEHHOCTh BHJIOB K cpelae obuTaHusd, aOMOTHYECKHX W
OMOTHYECKNX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3EH OpPraHM3MOB
B COOOIIIeCTBaxX, aHTPOMOTEHHBIX M3MEHEHH B DKOCHCTEMax CBOCH
MECTHOCTH;

- YMeTh BBIJICNATh CYNICCTBEHHBIC MPH3HAKA OHOJOTHYCCKUX
mporieccoB: oOMeHa BemiecTB (Metabonmu3Mm), uWHpOpMAaIMH U
MIpeBpPALLECHUS Opoxxenus, aBTOTPO(HOTO u

FeTCpOTpO(l)HOFO THUIIOB IIMTaHM, (1)OTOCI/IHT€3E[ n XCMOCHHTEC3a,

SHEprHuuy,

MHTO34, Meiio3a, raMeToreHesa, IMOpHOTeHe3a,
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MOCTSMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOXCHUS, WHINBHIYaJIbHOTO
pa3BuTHA oOpraHm3Ma (OHTOTCHE3a), B3aWMOJCHCTBUS TEHOB,
reTepo3uca, JIeNCTBUI HCKYCCTBEHHOTO otbopa,
CTaOMIM3HPYIOIIETO, ABIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa; aMIOMATPUIECKOTO U CHMIIATPHUECKOTO BHUI000Pa30BAHMUS,;
BIIMSIHUSL JIBWOKYLIMX CHJI JBOJIOIMM Ha TEeHO(MOHJ MOIMYJIALUIY;
MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpele OOWTaHMs, YepeTOBaHUs
HarpaBJIeHUH SBOJIOLNH; KPYTOBOPOTA BEILECTB U MIOTOKA SHEPTUH B
9KOCHCTEMAX

ObecrieueHre AEATENbHOCTH CTPYKTYPHOTO TTOIpa3/ieNeHusl.

IIK 4.1. [InanupoBaTh OCHOBHBIE MOKA3ATENIN IPOU3BOACTBEHHOTIO MpoOLIECca.
I1K 4.2. ITnanupoBaTh BHIIIOJIHEHHE PA0OT UCIIOTHUTEISAMHU.

[1K 4.3. Oprann3oBsiBaTh pabOTy TPYIOBOTO KOJUIEKTHBA.

[IK 4.4. KoHTpommpoBaTs X0 1 OLCHUBATh PE3YIBTAaTHl padOTHI TPYIOBOTO KOJJICKTHBA.

TIK 4.5. BecTu y4e€THO-OTUYETHYIO TOKYMEHTALIUIO.
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2. CTpyKTypa M cojiepkaHue 00111e00pa30BaTeNbHO TUCHUNTUHBI

2.1. O6beM TUCHUIIHHBI M BUIbI Y4eOHO# padoThI

Buja yueOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl THCIHMIIIMHBI 144
B T.Y.

OcHOBHOe cojiep:kaHue 112
BT. 4..

TEOPETUIECKOE 00yUCHHE 68
MPaKTUIECKHE 3aHATHS 32
nmabopaTOpHBIE 3aHATH 12
IIpogeccuoHaILHO-OPHEHTUPOBAHHOE COlep:KaHue (CoiepKaHue PUKJIATHOTO 24
MOJYJIsA)

TEOpeTHYeCcKoe 00y4eHHe 8
MPaKTUIECKHUE 3aHATHS 14
nmabopaTOpHBIE 3aHATH 2
KonTpoabHblie padoThl 6
JTA®PEPEHIIMPOBAHHbBIN 3AYET 2
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2.2. TemaTu4ecKuii IIaH U CoAepKaHUuEC TUCHUITIMHBI

Dopmupy
HaumeHnoBanue Copep:xanue yuedOHOro MaTepuaJia (0CHOBHOe H MPo¢ecCHOHATLHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE U MPAKTHYECKHE 3aHATHA, O0BbeM | emble
pa3iesioB U TeM NPHUKJIATHON MOAYJIb (IPH HAJTMYMH) 4acoB |KOMIIETeH
HHH
1 2 3 4
Paznen 1. KieTka — cTpyKTypHO-(pyHKIHOHATbHAS €IMHUIA KUBOT'0 36
Tema 1.1. OcHoBHoOe cosiep:kaHue 2
Buonorusa kak Hayka | Teoperuueckoe ody4yeHue: 2
Bbuonorus kak Hayka. CBsi3b OMOJIOTHH C IPYTUMHU HayKaMu: OHoxumusi, Onodusuka, 6MoHuka, renoreorpadus u np. Poss 1 MecTo Guonoruu B OK 02
(hopMHpOBaHMH COBPEMEHHON HAay4YHOH KapTHHBI MHUpa. 3HaUeHHue OHOJIOrHYecKuX 3HaHui. VcTopust Ononorun. 3HaueHHe LUTOJIOTUH IS
pa3BUTHsI OMOJIOTHH M TIO3HAHUS TPUPOABL. METOAbI IUTOJIOTHU: MUKPOCKOIHS, XpoMaTorpadus, 3eKTpodopes, METO] MEUEHBIX aTOMOB,
muddepennnansHOe NEHTPUPYTHPOBAHNE, KyIbTypa KIETOK
Tema 1.2. O0wmas OcHoOBHOE coep:kaHue 2
XapaKTepUCTHKA Teopernueckoe o0yuenue: 2
KH3HH PaznooOpazue 6nocucrem. Opranuzanust OMOIOTHIECKUX CHCTEM. Y POBHU OpraHU3aluH OMOCHCTEM: MOJIEKYIIIPHO -TeHETHYECKHUH, OPTaHOUTHO- OK 02
KJIETOYHBIN, OpraHU3MEHHBIH, TTOITYJIIIMOHHO-BUIOBOH, 3KOCHCTEMHBIH (OnoreoneHoTHYeCKNH), Onocdepusrii. Haykn, nzyqaromiue
O6uonorndyeckne 00ObEKTH HAa Pa3HBIX YPOBHIX OpraHu3anuy xu3HU. OOImas xapakTepucTHKa )KU3HH, CBOMCTBA XKUBBIX cucteM. [Ipomeccsl,
MPOHMCXOAIINE B OHOCHCTEMax
Tema 1.3. OcHoBHOe coep:kaHue 6
Buosornyeckn Teopernueckoe o0yuenune: 2
BAKHBIC XUMHYECKHME | X yvpyeckuil cocTaB KiieTkd. HeopraHuueckue BEIECTBA KIETKH, MX OHOJOTHYECKas POJib.
COCAMHEHMS OpraHuueckie BeIeCTBa KIETKU. buosornueckue nojumepsl. benku. CTpykrypa U QyHKIMH OeIKOBOM MOJIEKYIIbl. DEPMEHTBI, IIPUHIKIT UX
JIeHcTBUS. YTIIeBOobl. bruonornueckre QyHKIIUN YTIIEBOIOB.
Jlummaer. O0muit man ctpoerwns. ['unpodmisHo-runpodoOHbIe cBoiicTBa. Kimaccudukarms munuaos. bruonornyeckue pyaknnu munuaos. ATO.
Crpoenue monekynsl AT®. buonorndeckue pynkuun ATD
IIpakTHyecKkne 3aHATHS: 2 OK 01
Poup 6eKoB, YriIeBOIOB 1 )KHPOB B OPTaHU3ME YeJIOBeKa. BUTaMUHBI 11 OMOIOTHYECKH aKTUBHBIE TOOABKH, UX 3HAYCHHE B )KU3HU OpraHU3Ma 2 OK 02
yenoBeKa. | nmo- u aBUTaMrHO3BI MX ocieAcTBus. [IpencTaBieHne yCTHRIX COOONMIEHUH C MPEe3eHTAIeH, TOATOTOBICHHBIX 10 MEPEYHIO OK 04
MCTOYHHMKOB, PEKOMEH/I0OBAHHBIX IIPETI0JaBaTelieM
JlabopaTopHble 3aHATHSA: 2
JlaGoparopnas pabota “Omnpenenenue Butamuaa C B MPOTyKTaX MATAHUS
IToaroroBka BapHaHTOB ONBITA, HAOTIOJCHNE 32 KAUECTBEHHBIMU PEAKINSIMH, 3aMI0JIHEHIE paboueil TabanIbl, HHTEpIpeTanus HabIr01aeMbIX
SIBIICHUH, ()OPMYIHPOBAHIE BEIBOIOB 2

Jlaboparopnas pabora «['uapodunsHO-THAPOHOOHBIE CBOIICTBA JIUITHIIOBY»
[ToaroroBka BapraHTOB OIBITA, HAOIIOICHUE U3MEHEHHS PACTBOPUMOCTH JIMIIUIOB, 3alI0JIHEHNE pabodeil TabIMIbl, HHTEpIIpeTaus




HaO0JII0TaeMBbIX SBICHHUH, HOPMYITHMPOBAHIE BHIBOJOB

Tema 1.4. OcHOBHOe coJep:KaHHe 6
CTpyKTYpHO- Teoperuueckoe o0yueHue: 4
(yHKHHOHATLHAS Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHHUS COBPEMEHHOM KI€TOUHON TeOpuH. THIIBI KIETOK: 2
OpraHu3anus KJIETOK | sykapuoTHuecKas M npokaproTnueckas. CpaBHUTENIbHAS XapaKTEePUCTHKA KIETOK DYKapUOT (PacTUTEIbHOM, )KUBOTHOM, rpuOHOI). CTpoeHue

MIPOKapHOTHYECKOU KJIeTKH. OCOOEHHOCTH CTPOCHUS reTepoTpOdHOI N aBTOTPO(HON NMPOKapHOTHYECKHX KiIeToK. CTpoeHue I1a3MaTniecKon

MeMOpanbl. TpaHCHOPT BelIecTB Yepe3 IIa3MaTHIecKyl0 MeMOpaHy: NaCCUBHBIM M aKTHBHBINA. DHIOUNTO3: IIMHOLMTO3, (haromuTos.

Ox3o1uTo3. O0omoUKa Uil KieToyHas cTeHka. CTpyKTypa U pyHKINH KIETOYHOW CTEHKH PAacTeHUH, TprOOB

Hutomnmaszma. I{uro3oms. Lurockener. OmHOMEMOpaHHBIE OPTaHOMIBI KIETKH: YHIomIazMaTrdeckas cetb (JI1C), anmapat [Nombmxm, 2

JIM30COMBI, IEPOKCHUCOMBI, BAKYOJIH PACTHTENBHBIX KJIeTOK. CTpoeHue U (PyHKINHM 0THOMEMOpPaHHBIX OPTaHOMIOB KIETKH. KiieTouHbIH COK.

Typrop.

[TosyaBTOHOMHBIE OPraHOW/IbI KJIETKU: MUTOXOHIPHH, IIACTHBI: XJIOPOIUIACTBI, XPOMOILIACTHI, JICHKOIUIACTHI, UX CTPOCHHE U ()yHKLIUH. OK 01

SlnepHslii anmapar KJIeTKH, CTPOCHUE U (DYHKIIUH. OK 02

HememOpaHHbBIe OpraHOM B! KIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH LeHTp. OpraHou bl IBM)KEHHS: PECHUYKH U XKTYTHKH. CTpoeHue OK 04

U QyHKINY HEeMEeMOPaHHBIX OPTaHOMIOB KIIETKH

JlaGopaTopHble 3aHATHUS: 2

JlaboparopHras pabora «CTpoeHHE KIETKH (PACTCHUS, )KUBOTHBIE, TPHOBI) M KJIETOYHbIEC BKIIOYCHUS (KpaxMall, KaApOTHHOWIBI, XJIOPOIIIACTHI,

XPOMOIUIACTBI)»

[TpnoGperenue onbITa IPUMEHEHNS TEXHUKH MUKPOCKOIIMPOBAHUS TP BBIIOJIHEHUH J1a00paTOpHBIX paboT. [loAroToBKa MUKpOIpEnaparos,

HaOJI0IeHHE ¢ TOMOIIBI0 MUKPOCKOIIA, BEISIBICHHE PA3IMUUN MEXKAY U3Yy9aeMbIMU 00bEeKTaMH, HHTEPIPETans HaOII0JaeMBIX SBICHUI,

(bopMynHpoBaHKe BHIBOLOB 2

JlaGoparopnas pabota «I[IpoHuiaemocts MeMOpaHbI (IIa3MOJN3, ACTIIA3MOJIH3))

[TpuoOpeTeHue onbITa IPUMEHEHUS] TEXHUKH MUKPOCKOITUPOBAHHS IIPH BHIMOJIHEHHH JJa00opaTopHbIX padot. [loaroropka MUKpOpenaparos,

HaOJII0JICHUE C IIOMOIBI0 MUKPOCKOIIA, BBISIBJICHUE PA3IMYMIA MKy U3y4aeMbIMH 00bEKTaMH, MHTEPIPETalMs HaOII01aeMbIX SIBJICHUH,

(opMynHpOBaHHE BHIBOZOB
Tema 1.5. OcHoBHOe coep:kaHue 4
CTpyKTYypHO- TeopeTnueckoe o0yueHue: 2
(yHKUHOHAIbHBIE CrpoeHne XpoMOCcOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHbBIE 1 HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOWTHBIN W AUIIIOMIHBIA Ha0op.
(axropsl Hyxurennossie kucnotsl. JIHK u PHK. Ctpoenne HyknenHoBbIX kKucioT. Hykneotuasl. KommiemeHnTapHbie a30THCTRIE OcHOBaHUS. [IpaBmiio OK 01
HaCJIEeACTBEHHOCTH Yapradda. Crpykrypa JJHK — nBoiinas cniupans. Mectonaxoxaeane u ouonorndeckue ¢pyaknnn JJHK. JJHK-skcneptuza. Bugst PHK. OK 02

Oyukuuu PHK B kietke

IIpakTHyeckue 3aHATHA: 2

Pemenue 3ana4 Ha onpeneneHue NOCIEA0BAaTEIbHOCTH HYKIICOTUI0B
Tema 1.6. OcHOBHOE coiep:KaHHe 4 OK 01
IIpoueccor Teoperuueckoe o0yueHue: 2 OK 02

MAaTPUYHOI'0O CUHTE3a

Matpuunstii cuate3 JIHK — permukanus. [puanumnsr perumkanun JJHK. Mexanusm perumnkanuu JIHK. Pemmapamus JIHK (noperniekaruBras,
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rocTperuiekaTuBHas). Peakunn MaTpuaHOTO cHHTE3a. [[pUHIINTT KOMIUIEMEHTAPHOCTH B peakiusax MaTpuaHoro cuare3a. JIHK u reHsr.
I'eneTmaeckuii kox, ero cBoiictBa. Tpanckpunuus — Matpuuansiii cuHTe3 PHK. Tpancmanus u e€ stansl. Ycnosus 6mocunaTe3a Oenka. CTpoeHne
1-PHK 1 kogupoBanue aMHHOKUCIOT. Poik pubocom B OHocuHTe3e Oeka

IIpakTHyeckue 3aHATHA: 2
Pewenve 3a1a4y Ha onpeiesieHHE MOCIE0BATEIbHOCTH aMUHOKHUCIIOT B MOJIEKyJIe OerKa.
Pewrenue 3ana4y Ha onpeesieHHE MMOCIEJ0BATEIHOCTH aMUHOKHUCIIOT B MOJIEKyJIe Oellka B Cilydae U3MEHEHHS 110CIIeI0BaTeIbHOCTH
Hyxseorunos JJHK
Tema 1.7. OcHoBHoOe coep:kaHue 4
Hexknerounsie Teoperuueckoe o0yueHue: 2
(hopMbI KM3HH Bupycsl — HeksieTouHble (JOPMBI XKHU3HU U 00IHraTHbIC Tapa3uTbl. CTpOEHHUE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepHO(aros.
Kusuennsrit ukn JJTHK-conepskamux Bupycos, PHK-conepskamux Bupycos, 6akrepuodaros. BUY, renatut yenoseka. OK 02
Bakrepun. O6mas xapakrepuctuka. [lonsitue mramm. Bupycsl u 6akrepun: CX0CTBA U Pa3IndUs OK 04
IIpakTHyeckue 3aHATHA: 2
Bupychsie u 6akTepranbHble 3a001eBaHus. OOIIE TPUHIUITEI UCTIOIb30BAHMS JIEKapCTBEHHBIX BeniecTB. OCOOEHHOCTH TPUMEHEHHS 2
AHTHOMOTHKOB.
[IpencraBnenne yCTHBIX COOOIIEHNUH ¢ PE3EHTAUEH, IIOATOTOBJICHHBIX 0 TIEPEYHIO HICTOYHNKOB, PEKOMEH/IOBAaHHBIX ITPENOaBaTeIeM
Tema 1.8. OcHOBHOE coep:KaHHe 4 OK 02
OOMeH BemecTB U Teoperuueckoe o0yuenue: 4
npeBpaleHue ACCUMUJISIIIAS U TUCCUMUJISIINS — JBE CTOPOHBI MeTabom3ma. Turibl 00MEHa BEIIECTB: aBTOTPO(MHBINH U reTepoTpOhHBIH, a9pOOHBIN U 2
JHEPruM B KJIeTKe aHa’pOOHBIN. DHEepreTndeckoe obecrneueHne kieTku: npespaimieane AT® B oOMeHHBIX mporieccax. DepMEeHTATUBHBIN XapakTep peakiuit
KJIETOYHOTO MeTa0oJm3Ma
[lepBUYHEII CHHTE3 OpraHUYECKHUX BemecTB B KieTke. [lmactruueckuit oOMeH. @oTocuHTe3. XeMOCHHTe3. AHa3pOOHBIH SHEPreTHIeCKUIA 2
oOMeH. AHaspoOHbBIe OpraHu3Mbl. bposkeHne, aBTOTpOQHBINA 1 reTepoTpO(HBIN THII MUTAHUA. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI
OMOTEXHOJIOTHH. DTambl SHEpreTHIeckoro ooMeHa. I nukonus. buonornueckoe okucIeHne, WM KJIETOYHOE JbIXaHHE
Tema 1.9. OcHOBHOE coJiep:kaHue 2
7KM3HEHHbIN IHUKJI Teoperuueckoe odyueHue: 2
KJIeTKH. MUTO3. Knetounsnii 1iuki, ero nepro sl 1 peryismus. [lepnossr naTepdassl ux ocodbeHHOCTH. JnddepeHmans KIeTKN | apecT KIETOYHOTO [TUKIIA. OK 02
Meiio3 JHenenne kiaetkn — MuTo3. CTaguu MUTO3a U IpOUCXOoaAIIHe npoueccsl. Kapnoknnes n nutoknHe3. buonornyeckoe 3HaueHne MuTo3a. Meios — OK 04
peaykiuoHHoe fenenue kiueTkd. Craaun meio3a. Meilo3 — ocHOBa 1os1oBoro pasMHoxkeHus. IloBeaenue xpomocoM B Merose. Kpoccunrosep.
Bronornaeckuii cMbica Metio3a. D dexTs Merio3a. Meiio3 B )KM3HEHHOM IMKJIE OPTaHU3MOB
KonTponbnas pabdora 2
MonekynsipHblil ypOBEHb OpPraHU3alUU KUBOTO
Pa3nen 2. CtpoeHue u GyHKIIMH OpraHu3Ma 44
Tema 2.1. Conep:xanue 6 OK 02
Crpoenne opranusma | IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COTEPKAHNE TEOPETHIECKOT0 06y YeH st 4 OK 04
Opnnoxknerounsle opranu3Msl. KononuanbsHbele opranu3Mbl. MHOTOKJIETOYHBIE OpraHU3Mbl. B3auMOoCBsI3b yacTeil MHOTOKJIETOYHOTO OpPraHU3Ma. 4 I1K4.1-
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Oynkrusa. Opradbl 1 CHCTEMBI OPTaHOB. AmIapartsl opraHoB. ['oMeocTas oprann3Ma 1 ero MoAJIepKaHue B MPOIecce KU3HEACS TETbHOCTH.

OyHKIIMOHABHAS CHCTeMa OpraHoB. TkaHu pacTeHnil. TKaHM KUBOTHBIX U denoBeka. OpraHsl pacTeHnil. OpraHbl U CHCTEMBI OPTaHOB
KHMBOTHBIX U YEJIOBEKa. 3HAUCHNE OTIOPHI, IBVKCHHS, TUTAHUS, IBIXaHUS, TPAHCHIOPTA BEIIECTB, BBIACICHHS, 3alIUTh. 3HAUYCHUE MPOSBICHU
pa3apakuMOCTHU U PETYIIIUU

st npodeccuii/crienuaibHOCTEN, CBA3aHHBIX ¢ 00bEKTOM n3ydeHus “KuBoTHbIE” TeopeTHyeckuii MaTepua TeMsl “CTpoeHne opraHusma’”
n3y4aercs yriryOJIeHHO Ha MpUMepe OPTaHU3MOB KHUBOTHBIX. TKaHH, OpPraHbl M CHCTEMBI OPraHOB PAaCTEHUH U YeJIOBEKa pacCMaTpPHBAIOTCS
0030pHO

OcHOBHOe cofiepaKaHUe MPAKTHYECKOI0 3aHATHUS 2
Teopus kIoHaNBEHO-ceNeKTUBHOTO MMMYHHTeTa [1. Opmxa, V.M. MeunukoBa. H(peknnoHHbIe 3a00€BaHs U dIHACMUs. Baxkueiimme 2
SMHAEMHUH B HCTOPHH YeJloBeuecTBa. BaknuHams Kak MpopMIakTHKa HHPEKITMOHHBIX 3a00I€BaHHH.
[IpencraBneHne ycTHBIX COOOMIEHUH € MPE3EHTAIMEH, TOATOTOBICHHBIX TI0 MIEPEYHI0 HCTOYHHUKOB, PEKOMEHIOBAaHHBIX MPETO1aBaTeIeM
Tema 2.2. Conep:xanue 2
@opMBI IIpodeccuoHaTBbHO-OPHEHTHPOBAHHOE COJIEPAKAHNE TEOPETHYECKOro 00y4eHn s 2 OK 02
Pa3MHOKeHHUsI ®opmBbl pa3MHOKEHHUS OpraHu3MoB. becronoe 1 onoBoe pasMHOXeHHE. Bupl Oecrionoro pa3sMHOKEHHS: IPOCTOE JIEJICHHE HAABOE, K4 1-
Opranu3MoB MIOYKOBaHKE, PAa3MHOXEHHE CIIOpaMH, BET€TaTHBHOE Pa3MHOXCEHHE, (parMeHTanus, KJIoHupoBanue. [1onoBoe pa3sMHOKEHHE. 5 6 '
s mpodeccuit/criennaabHOCTEH, CBSI3aHHBIX C 00BEKTOM H3ydeHHs “JKUBOTHBIE” TCOPETUIECKUI MaTepral TeMbI “@OpMBI pa3MHOKCHHUS
OpPraHu3MOB” U3y4aeTcs YriyOJeHHO Ha IPUMEpe OPraHN3MOB )KUBOTHBIX. Pa3MHO)KEHHE paCTeHNH 1 YelIOBEKa pacCMaTpHUBAIOTCA 0030pHO
Tema 2.3. OcHOBHOE coiep:kaHue 4
OnTorenes Teoperuueckoe o0yueHue: 4
KHUBOTHBIX U I'amerorenes y sxuBoTHbIX. Criepmarorenes 1 ooreHes. CTpoeHHe MoJIoBbIX KieToK. OIIog0TBOPEHNE U SIMOPHOHAIBHOE PA3BUTHE KUBOTHBIX. 2 OK 02
YyesioBeKa [MapTenorenes. OmOpuorenes (Ha npuMepe JanueTHrka). Craaun smOprorenesa OK 04
Pocrt u pazsutne xuBoTHBIX. [locTamOpronansHelii nepuon. [IpsiMmoe u Henpsimoe pa3Butune. Pazsurne ¢ MeTaMopgo30M y OECTIO3BOHOYHBIX U 2
TI03BOHOYHBIX )KUBOTHBIX. CTainy MOCTIMOPHOHAIBEHOTO Pa3BUTHS y )KHUBOTHBIX U denoBeka. [leprobpl onTOreHe3a yenoBeka. buonornueckoe
CTapeHue U cMepTh. | epoHTONIOTHS
Tema 2.4. OuTorene3 | OcHOBHOe cojepKaHUe 2
pacreHui Teoperuueckoe o0yueHue: 2 OK 02
lamerodut u cnopodut. PazmMHOXKeHNE U pa3BUTHE Bogopociel. Pa3MHOKeHHE U pa3BUTHE CIIOPOBBIX pacTeHUH. Pa3MHOKeHHe 1 pa3BUTHE OK 04
ceMeHHBIX pacTeHuil. Poct. Ileproasl oHTOre€He3a pacTeHuil
Tema 2.5. OcHoBHbIe | OCHOBHOE COepKAHHE 2
MOHATHS T'eHETHKH Teopernueckoe o0yuenne: 2
I'eHeTHKa Kak HayKa O HAaCJIEJICTBEHHOCTH M U3MEHYMUBOCTH OpraHn3MoB. OCHOBHbIE T€HETHUECKUE TTOHITHS B CUMBOJEL. [ eH. I'eHOTHIL. OK 02
®eHoTHII. AJTeNbHBIE TeHBI. ATbTepHATHBHBIC IPU3HAKU. JIOMUHAHTHBIN M pelleCCUBHBIN MPpU3HAKH. | '0oM0O3UroTa 1 retepo3urora. Yncras
e, ['ubpunel. OCHOBHBIE METOJIBI TEHETHKH: THOPHUIOIOTHUECKHH, IIUTOJIOTHYECKUE, MOJIEKYIIPHO-TEHETHIECKHE
Tema 2.6. OcHOBHOE coep:kaHue 4 OK 02
3akoHOMepHOCTH Teopernueckoe o0yuenne: 2 OK 04
HacJIe10BaHUS 3akoHOMepHOCTH 00pa3zoBaHust ramet. 3akoHsl . Menaens: Monorubpuanoe ckpemusanue. [1paBuino 1oMUHUPOBaHUS. 3aKOH eIMHOOOpa3us I1K4.1-
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MIEPBOTO TTOKOJICHNA. 3aKOH PACHICTUICHNS TPU3HAKOB. LuTomornyeckre 0CHOBEI MOHOTHOPHUAHOTO CKPEIIUBaHMA. | MTIOTe3a YUCTOTHI TaMeT. 6
Amanmu3upylomee ckpermuBanue. AurndpuaHoe ckpemnBanne. 3aK0H He3aBHCUMOT0 HacJeIoBaHUs Mpu3HaKkoB. [lonurudpunHoe
HaCIJleIOBaHHE U €r0 3aKOHOMEPHOCTH
IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/IeP:KAHNE NPAKTUYECKOT0 3aHATHS:
Perienue 3amay Ha omnpe/ieJICHUE BEPOSITHOCTH BOSHUKHOBCHHUS HACIICICTBCHHBIX MPU3HAKOB IIPH MOHO-, M-, IOJIUTUOPUITHOM U
AHATM3UPYIOIIEM CKPEIIMBAHUH, COCTABJICHUE T€HOTUITMYECKUX CXEM CKPEIMBaHUs
Jnisa mpodeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00beKTOM n3yueHus “KuBoTHBIC” HEOOX0AMM TOA00p TEHETHYCCKHX 3a/1a4 HA ONpECICHHE
BEPOSATHOCTH HACIIEICTBEHHBIX IPU3HAKOB IIPH MOHO-, IH-, IOJUTUOPUIHOM U aHAIH3UPYIOMIEM CKPEIMBAHAN Y )KUBOTHBIX
Tema 2.7. OcHOBHOe coJep:KaHHe OK 01
B3aumogeiicTBue Teopernueckoe o0yuenue: OK 02
TeHOB I'enoTun kak nenocTHas cucrema. MHOXecTBeHHOe fieiicTBHe reHoB. [1neiiorponus. MHOecTBEeHHBIN amienu3M. B3anmonelicTBue aienbHbIX
reHoB. KogomunaupoBanue. BzanmoseiictBue HeamenbHeIX reHoB. KoMmnemenrapaocTs. Onucrtas. [lonumepus
IIpodeccuoHaNBEHO-OPMEHTHPOBAHHOE CO/lePAKAHNE NIPAKTHYECKOT0 3aHATHS
Pemenue 3amad Ha onpeesicHre BEPOSITHOCTH BOSHUKHOBECHHS HACIICICTBEHHBIX MPU3HAKOB IIPH PA3IUYHBIX TUIIAX B3aUMOJCHCTBUS T€HOB,
COCTaBJICHUE TCHOTHITMICCKUX CXEM CKPCIIUBAHUS
* Jlost mpoeccuit/crienmaabHOCTEe! CBA3aHHBIX ¢ 00BeKTOM H3ydeHHs “JKHBOTHBIE” HEOOXOINM MOI00P TeHETHIECKUX 3aad Ha OTpeieIeHue
BEPOSATHOCTH BO3HUKHOBEHUS HACIICICTBEHHBIX MTPU3HAKOB IPH PA3IMIHBIX THIIAX B3aMMOJICHCTBHS T€HOB Y JKHBOTHBIX
Tema 2.8. OcHOBHOE coJiep:kaHue
CuenJieHHoe Teoperuueckoe odyuenue:
HacJieIoBaHue 3akonsl T. Moprana. CuenjieHHOe Hacjle[JOBaHHE T'€HOB, HapyLIEHHE CLEIUIEHUsI. XpOMOCOMHAas TEOPHsI HACIEeICTBEHHOCTH. [ eHeTnueckoe OK 01
NPH3HAKOB KapTHPOBaHUE XPOMOCOM. VI cIonp30BaHNe KPOCCHHTOBEPA ISl COCTABIICHHUS TEHETHYSCKUX KapT XPOMOCOM OK 02
[podeccnoHATBEHO-OPHEHTHPOBAHHOE COIEPKAHME MPAKTUYECKOT0 3aHATHUS: KA 1-
Pemenue 3amad Ha onpeieTIicHHE BEPOSITHOCTH BOSHUKHOBCHHS HACIICICTBEHHBIX IIPU3HAKOB IIPH CICTICHHOM HACIICOBAHHUH, COCTABIICHHE 6
TEHOTUITUIECKUX CXEeM CKPEIIUBAHHMS
Jnis mpodeccuit/criermaabHOCTEN CBA3aHHBIX ¢ 00beKTOM n3ydeHus “KuBoTHBIE” HE00X0AMM MOAOOP TEHETUYECKHX 3a/1a4 Ha ONpeeIcHue
BEPOSITHOCTH BOSHHUKHOBEHHMSI HACJIEICTBEHHBIX IPU3HAKOB TPH CIETUIEHHOM HACJIEIOBAHUH Y )KHBOTHBIX
Tema 2.9. 'eneruxa OcHoBHOe coep:kaHue
noJia Teopernueckoe o0yuenne:
XPpOMOCOMHBIN MEXaHU3M ONpPENENIEeHUs M0J1a. AYTOCOMBI U MOJIOBBIE XpPOMOCOMBL. ['OMOraMeTHBIN U reTeporaMeTHBIi 1ol I'eHeTnueckast OK 01
CTPYKTYpa MOJIOBEIX XpoMocoM. HacnenoBanne mpu3HaKoB, CIETUICHHBIX C ITOJIOM OK 02
IMpakTHyeckne 3aHATHS:
Pemenue 3amad Ha onpesiesIeHNE BEPOSITHOCTH BOSHUKHOBEHHS HACTICICTBEHHBIX MIPU3HAKOB, CIICTIIICHHBIX C MTOJIOM, COCTAaBJIICHHE
TEHOTUTTUIECKUX CXeM CKpEIIUBAHHUS
Tema 2.10. 'enetuka | OcHOBHOe coep:KaHUe OK 01
yeJioBeKa Teopernueckoe o0yuenne: OK 02

Kapuorum genoBeka. MeToapl U3yUEHUS TCHETUKH YeJIOBEKA: TeHEAIOTHIECKUH, OTM3HETIOBBIN, IUTOTEHETUIESCKHA, OMOXUMHYCCKHH,
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HOHyHHHI/IOHHO-CTaTI/ICTI/I‘-IeCKI/II‘/'I. Hacnenctennsle 3a001eBanus yeaoBeka. [ eHHbIC U XpPOMOCOMHBIE OoJie3HH yenoBeka. bonesnu ¢
HaCJICACTBCHHOM IpeaApPacCIIOIOKEHHOCTHIO. 3HadycHue MEIUITMHCKOU TeHETHKH B MPEAOTBPAIICHNN U JICYCHNN I'CHETUIECKUX 3a00JIeBaHUI
YCJIOBCKa

IIpakTHyeckune 3aHATHS: 2
Pemrenue 3aa4 Ha onpeseaeHNe BEpOSITHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB, UCIIOJIB3YS METO (bl TeHETHKH YeJIOBEKa, 2
COCTaBJICHUE TEHOTHITMYECKUX CXEM CKpellrBaHus. [IpescraBieHne yCTHBIX COOOIIEHHH C Mpe3eHTalneil 0 HacIeCTBEHHBIX 3a00JIEBaHUsX
4eioBeKa
Tema 2.11. OcHOBHOe coJep:KaHHe 4
3aKoHOMEpPHOCTH Teoperuueckoe o0yueHue: 2
U3MEHYMBOCTHU B3anmogeiicTBue reHoTHIA B cpebl IpH GopMupoBaHnH heHoTHITa. MI3MeHunBOCTh Mpn3HaKoB. KauecTBEHHbBIE N KOMWYIECTBEHHbBIE PU3HAKH.
Buas! 13MEHYMBOCTH: HACNEICTBEHHAsI U HEHACIIEICTBEHHA.
3aK0oH rOMOJIOTHUECKHX PAJIOB B HacleAcTBeHHON n3meHunBocty (H.W. BaBunos). OK 01
MoaudukannoHHas, Wik GeHOTUIIHYECKasi U3MEHYMBOCTh. Poiib cpenpl B MoauduKamoHHOH naMeHynBocty. HopMa peakuuu npu3Haka. OK 02
BapuanuoHHbl# psi ¥ BapuallMoHHas KpuBasi. XapakTepucTuka MOIU(pHUKaHOHHOW H3MEHUYUBOCTH OK 04
HacnencreeHHasi, WM reHOTUIIMYECKas! U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYHBOCTb.
MyTanuoHHas ©I3MEHUYHUBOCTb. BUIbI MyTaIuii: reHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [IpHYMHBI BOSHUKHOBEHHUS MYyTaIHH
IIpakTHyeckue 3aHATHA: 2
Pemenve 3aa4y Ha onpeiesieHUE TUIIA MYyTallUK NIPH MIepeiade HACIEACTBEHHBIX IPU3HAKOB, COCTABICHUE T€HOTHITMUECKIX CXEM
CKpEIINBaHUs
Tema 2.12. Cesiekuusi | OcHOBHOe cojlep:KaHue 2
OpraHu3MoB TeopeTnueckoe odyuenue: 2
Ceneknpns Kak Hayka. MeToIbI CeNeKITMOHHON paboThl. ['eTeposnc u ero npuauHbl. VIcKyccTBEHHBIH 0TOOP: MacCOBBIN H MHAWBUAYAIIbHBIH. OK 01
Dransl KOMOMHAIIMOHHON CEJIEKIINH. CopT, mopoaa, mTaMm OK 02
AJNTOpPUTMBI pelIeHue 33/1a4 Ha OIpeieJIeHHe BO3MOKHOTO BO3SHUKHOBEHHS HACIIEACTBEHHBIX MPU3HAKOB T10 CEJICKIMHN, COCTABICHHE
TEHOTHITMYECKUX CXEM CKpPEIUBAHUS
KonTponbnas pabora 2
CrpoeHnue 1 (yHKIUM OpraHu3Ma
Pa3nen 3. Teopus 3BoJIIOIUN 16
Tema 3.1. UcTopus OcHOBHOe coaep:KaHHe 2
IBOJIIOIHOHHOT 0 Teoperuueckoe odyueHue: 2
yuyeHust [1epBbie 3BONMIONMOHHBIE KOHLIENINK. [ 'pagyanicTiyeckas 3BomonronHas konuenuus XK. b. Jlamapka. J|Bukymye critbl SBOJIOLHH. OK 02
Kpearonnsm u tpancpopmusm. Crucremaruka K. Jlunnes u e€ 3HaueHne 11t opMUPOBAHMS HIEH SBOJIIOLMN OK 04

[IpennoceUIKN BO3HUKHOBEHUS TapBHHU3MA. DBOIIOIHS BUAOB B pupoje. bopeda 3a cymecTBoBanue. EcrecTBeHHBIH 0TOOD. [AMBEpreHIus
MIPHU3HAKOB ¥ BU000pa3oBanue. OCHOBHBIC MOJIOKEHUS CHHTETHYeCKO# Teopuu 3Bomrormu (CTD). Poib 3BONOIMOHHON TEOPUH B
(hopMHpOBaHMH HAYYHOUW KapTHHBI MUPA
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Tema 3.2. OcHOBHOE coiep:kaHue 2
MHuKpPO3BOTIONMSA Teoperuueckoe o0yueHue: 2
MHUKpO3BOMIOLHS ¥ MAKPO3BOJIIOIMS KaK 3TAIbl 3BOJIFOIMOHHOTO Tporiecca. | eHeTHIeckne OCHOBBI 3BOIIONNH. MyTanuy 1 KOMOMHAIIMY KaK 2
9JIEMEHTAPHBIN 3BOJIIOIIMOHHBIN MaTepHal. [lomynsaiums Kak a1neMeHTapHast eTUHALA IBOJIOLIH. OK 02
JBmwxyiue cuibl ((hakTopsl) SBOIIOUKH. MyTallMOHHBIN MPOIECC U KOMOMHATUBHASL U3MEHUYUBOCTh. MuUrpanust. M30msust momy isiuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoornueckas (pernpoayKTUBHas).
EcrectBeHHbIN 0TOOp — HanpaBIstoOIIHiA (akTop 3BostonMU. bopr0a 3a cyliecTBoBaHNE KaK MEXaHU3M JCHCTBHSI €CTECTBEHHOTO 0TOOpa B
nonysanusax. Bun u ero kpurepuu (npusHakn). BunooOpazoBanue Kak pe3yabTaT MUKPOIBOJIOINI
Tema 3.3. OcHOBHOe coaep:KaHHe 2
Maxkpo3BoJionus Teopernueckoe o0y4eHue: 2
Maxkpossosonust. @opmbl 1 0cHOBHBIE HarpaieHust MakpoaBoironnu (A.H. Cesepuos). [TyTu noctmxeHus OMOJIOrHYECKOro mporpecca: 2 OK 02
apomMopdo3, uauoaaanTays, ooias aereuepaius. MeToabl H3y4eHUs] MaKpOIBOIIOIIMH. 3aKOH 3apobinieBoro cxoactea (3akon K. bapa).
Buorenernyeckuii 3akoH (3. ['exkens, . Mrosuiep). O6mmue 3aKOHOMEPHOCTH (TIPaBMIIA) IBOITIOLUU
Tema 3.4. OcHOBHOE coep:kaHue 4
Bo3HnkHOBeHHE H Teopernueckoe o0yuenue: 4
pa3BUTHE KU3HU HA I'mnoTe3sl ¥ TeOpUK BOSHUKHOBCHNUS JKU3HH Ha 3eMJIe: KPEalOHU3M, CAMOIIPON3BOJIbHOE (CIIOHTAHHOE) 3apOsKACHHE, CTAlMOHAPHOE 2
3emue COCTOSTHHE, ITaHCTIepMHs, 01o1033. Havano opranuyeckoii sBomronun. [1osBieHre MEpBHIX KJIETOK. DBOIIONUS METa00In3Ma. JBOJFOLUS OK 02
NIepBBIX KiIeTOK. [IpokapnoTsl 1 sykapuoTsl. [IporcxokaeHne MHOTOKJIETOYHBIX OPIraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPHOT. OK 04
OcHOBHEBIE YCPTHI 3BOJIONNU PACTUTCIIBHOTO MHpPaA. OCHOBHEBIE YCPThI OBOJIIOINHU )KUBOTHOT'O MUpa
IIpakTHyeckue 3aHATUS: 2
HpeI[CTaBHeHI/Ie YCTHOT'O COO6H_ICHI/I$[ 1 JICHTbI BpEMCHU 110 OCHOBHBLIM 3TallaM BO3SHUKHOBCHHUA U PA3BUTHA ) KMUBOTHOTO U PACTUTCIILHOI'O MUpa,
MIOJIrOTOBJIEHHBIX 110 NEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPETIOIaBaTEeIeM
Tema 3.5. OcHoBHOe coep:kaHue 4
Ipoucxoxnenue Teopernueckoe o0yyeHue: 2
Yej10BE€Ka — AHTpomnonorus — Hayka o uenoBeke. CucreMarndeckoe nojioskeHue yeaoBeka. CXoICTBO YeI0BeKa C )KUBOTHBIMU. OTINYMA YeJIOBEKA OT
AHTPOIIOT€HE3 JKHUBOTHBIX. HpﬂMOXO)K}IeHI/Ie 1 KOMIIJIEKC CBA3AHHBIX C HUM IIPU3HAKOB. Pa3zBuTHe roJIOBHOTO MO3Ta U BTOpOﬁ CUTHAJIbHOW CUCTEMEIL.
CooTHoIIeHHE OMOJIOTHIECKUX M COLMAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3e OK 02
OCHOBHBIE CTaJUH AaHTPOTIOTeHe3a. JIpHOTUTEKH — MPEIKN YeJI0BEKa U Y4eJIOBeKOOOpa3HbIX 00e3bsaH. [IpoToaHTpOIT — MpeIecTBeHHNK OK 04
4eJoBeKka. ApXaHTpoIl — JpeBHEHINi yenoBek. [1ageoanTporn — ApeBHUi yenoBek. HeoaHTpoIl — 4esloBeK COBPEMEHHOT0 TUIA. DBOJIOLHS
COBPEMEHHOTO YEJIOBEKa.
Yenoseueckne packl. OCHOBHBIE OOJBIINE PAChl: €BPOIICON IHAS (€Bpa3HiiCKast), HErpO-aBCTPaIONIHAs (IKBATOPHAIIbHAS), MOHTOJIOWIHAS
(a3naTcko-amMepHKaHcKast). BpeMst 1 MecTO BOSHUKHOBEHHS YeJIOBEUECKHMX pac. EMMHCTBO YenoBedecKux pac
IIpakTHyeckue 3aHATHA: 2

Bpewmsi 1 myTH pacceneHus 4eioBeka no mianere. [Ipucnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM cpeibl. BiusiHue reorpaduueckoii
cpenbl Ha MOP(OJIOTHIO M (PU3UOJIOTHIO YEeTTOBEKa
3amuTa JIEHT BPEMEHN M MEHTAIIbHBIX KapT B JopMaTe YCTHOTO COOOIIEHHS, HOATOTOBICHHBIX 110 MEPEYHI0 HCTOYHHKOB, PEKOMEHI0BaHHbBIX
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nmpenoaaBaTeiIeM

KonrpoabHas padora | TeopeTHueckne aclieKThI 3BOJIIOIMHN JKU3HH Ha 3emite 2
Pasnea 4. DxoJorus 26
Tema 4.1. OcHoBHOE colep:kaHue 2
JKoJ0rn4ecKue Teopernueckoe o0yuenne: 2 OK 01
(akTopsI U cpeabl Cpenpl 0OMTaHHUS OPraHU3MOB: BOJHAS, HA36MHO-BO3/IyIIIHAs, TOYBEHHAS, BHYTPHOPTaHU3MEHHAs. PU3UKO-XMMUYECKHE OCOOCHHOCTH CpeNl OK 07
JKU3HH oOutaHusa opraan3mMoB. [IpucnocobieHnst OpraHu3MOB K XKH3HHU B Pa3HBIX cpenax. [lonsTue sxonorndeckoro (akropa. Knaccnduxarms
sKosorHuecKux (akTopos. [Ipasmio muanmyma HO. JInbuxa. 3akon TonepanTHocTr B. lendopaa
Tema 4.2. OcHOBHOe coJep:KaHHe 4
IHonyasauus, Teopernueckoe o0yuenue: 2
coo0uecTBa, DKoJloruyeckasi XapakTepuCTHKa BUJIA U TIOIYJISIMY. DKOJIOTHYECKas HUIIA BUA. DKOJOTMYECKUE XapakTepucTUKH nonyssnuu. CooblecTsa
IKOCUCTEMBI u sKkocuctembl. buonenos u ero crpykrypa (B.H. Cykades). Ces3u Mex 1y opranu3Mamu B OuorieHo3e. CTpyKTYpHbIE KOMIIOHEHTBI
HKOCUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, peAyLIeHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckue ypoBHU. OK 01
AHTPONOTeHHbIE SKOCHCTEMBI. ATrpO3KOCcHUCTEMBI. OTINYHS arpo3KOCHCTEM OT OMOTEOIIeH030B. ¥ pOosKkocucTeMbl. OCHOBHBIE KOMITOHCHTBI OK 02
ypOosKOoCcHCTEM
IIpakTHyeckue 3aHATHA: 2 OK 07
Tpoduueckue nenu u cerr. OCHOBHBIE TOKA3aTeNN IKOCUCTEMBI. buomacca 1 mpoayKIiys. DKOJIOrHYeCKHe MUPaMUIbl YUCeN, OMoMacchl 1
sHepruu. [IpaBuio nmupamuibpl SHEPTUH.
PelieHne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/IaHUH 110 IEPEHOCY BEIIECTBA U SHEPTUH B 9KOCHCTEMAX C COCTAaBIICHUE TPOPHUIECKUX
uernei u nupamus GHOMacchl U SHEPTHU
Tema 4.3. Buocepa - | OcHoBHOe coaep:kaHue 4
riaodanbHas Teopernueckoe o0yuenune: 2
IKOJIOrHYecKas Buocdepa — xxuBas ob6omouka 3emim. Pazsutre npeacrasieruii o Ouochepe B pyaax B.U. Bepraackoro. O6mactu 6nocdeps! u e€ cocTas.
cucrema JKusoe BemecTBo Orocdeps! U ero GyHKIUU OK
3aKOHOMEPHOCTH CyIiecTBOBaHus Onochepsl. OcobeHHOCTH OHOChepsl Kak riI00anbHON 3KOCHCTEMBI. JJUHAMUYEeCKOe paBHOBECHE B OK gé
o6uochepe. PurmMmuaHocTs siBieHmid B 6nochepe. KpyroBopoTsl BemecTB 1 OMOTe0OXUMUIECKHE IUKIIEI. [ J100ambHbIe SKOJIOTHYECKHE TIPOOIEMBI OK 07
COBPEMEHHOCTH U MYTH UX PELICHHS
IIpakTuyeckue 3aHATUS: 2
Pemienne npakTHKO-OPUEHTUPOBAHHBIX PAaCYETHBIX 33/1a4 HA OIpeesIeH e TUIOMAAN HaCAKACHUH ISl CHIDKSHUSI KOHLIICHTPAIMH YTIIEKUCIIOTO
rasa B aTMocepe CBOEro pernoHa Mpo>KUBaHUs
Tema 4.4. OcCHOBHOE coJepRaHue 4 OK 01
Bausinue Teoperuueckoe o0yueHue: 2 OK 02
AHTPONOT€HHBIX AHTpONIOTeHHbIE BO3JICHCTBISI Ha Onocdepy. 3arpsi3sHEHHs KaK BHJ] aHTPOIIOTEHHOTO BO3AEHCTBUS (Xumuueckoe, guzuyeckoe, buorocuveckoe, OK 04
¢akropos Ha 0mxX00bl NPOU3600CcMEa u nompebaeHust). AHTPOIIOTCHHBIC BO3ICHCTBHS Ha atMochepy. Bosneiicteus Ha runpocdepy (3aepsasHenus u ux OK 07
onocepy ucmouHuKu, ucmoujenus 600). Bosueicteus Ha utocdepy (deepadayus noussl, 6030eticmaue Ha 2o0pHvle NOpood, Hedpa). AHTPOTIOTEHHBIC IK4.1-
BO3/ICHCTBUS HAa OHOTHYECKUE COOOIIECTBA (leca u pacmumenbHbie CO00Wecmad, JCUBOMHbIL MUD) 6
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HpO(l)eCCl/lOHaJ’lLHO-OpHeHTHpOBaHHOQ CoiepKaHUE MPAKTUYECKOI0 3aHATHUA:

Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33laHUH TI0 COXPAHEHHUIO NPUPOIHBIX PECYPCOB CBOETO PErMOHA MPOKUBAHUS

*B ToM umciie Ha BLIGOP 00pa30oBaTeIbHOI OpraHu3anuu:

s mpodeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00beKTOM u3ydueHus “JKUBOTHBIC” Mpe yiaraeTcs MPakTHKO-OPUCHTUPOBAHHOE PACYCTHOE
3aJJaHKe TI0 OLICHKE PHIOOMPOAYKTHBHOCTH BOJIOCMOB

Tema 4.5. Bausinue
COLMAJIbHO-
IKOJOTHYECKHX
¢axropos Ha
310POBbE YeJ0BeKa

OcHOBHOe coaep:KaHHe

10

TeopeTrnueckoe o0yueHue:

310poBbe U ero cocraBisitolnue. GakTophl, HONOKUTEILHO U OTPULATENIFHO BIHSIOLINE HA OPTaHU3M 4YelloBeKa. BpeHblie MPUBBIUKY:
MOCNEACTBHS U poduiiakTuka. [[pobiieMa TEXHOTCHHBIX BO3/ICHCTBHIA Ha 37I0POBbE YeIOBEKa (AIIEKTPOMArHUTHBIC MOJIsI, ObITOBAsT XUMHUSI,
M30BITOYHBIE LIYMBI, PaJANalys U T.I1.). AZanTanus opraHu3Ma uelioBeka K pakTopaM OKpYKarollei cpeibl. 3allUTHbIE MEXaHU3MbI OpraHu3Ma
YyesoBeKa. 3M0pOBbE U pabOTOCTIOCOOHOCTb.

[MpuHumne! popmupoBanus 310poBbecOeperatolero nopeneHus. Pusndeckas akTUBHOCTh U 37I0pOBbe. [ pymmbl 310poBbsi. OCHOBEI
3aKanuBaHus. bBuoXuMuuecKue acreKThl palnoHaabHOro nutanus. [IpaBuiia 6e30MacHOrO MCIOJIB30BAHUS OBITOBBIX IPHOOPOB M TEXHUYECKUX
YCTpOMCTB

IIpakTnuyeckne 3aHATHS:

Onpez[eneHI/Ie CYTOYHOI'O palliOHa NUTAaHUSA

Co3ianve MHANBUYaIbHON MaMTKU 110 OpraHU3aluy PaMOHaIbHONW (H3UMYECKON aKTUBHOCTH

IpodeccuoHaIbLHO-OPUEHTHPOBAHHOE COJIEPKAHUE J1A0OPATOPHOIO 3aHATHS

NN N>

JlaGoparopnas paboTa Ha BEIOOD:

1. JlaboparopHas pabora «YMCTBeHHas pabOTOCIIOCOOHOCTEY

OByazieHHe METOJaMU OTIpeIeNICHHs TIoKa3aTelIell yMCTBEHHON paboToCOCOOHOCTH, 00BICHEHHE MOTYYSHHBIX Pe3yIbTaTOB U
(bopMyITMpOBaHUE BHIBOIOB (MIMCEMEHHO) C HCIOJIb30BAHUEM HAYYHBIX [OHITHI, TCOPUI 1 3aKOHOB

2. JlaboparopHas pabota «BmusHue abnotndeckux (pakTOpoB Ha YeIOBeKa (HU3KHE U BRICOKHE TEMIIEPATYPHI)»

V3y4eHne MEXaHH3MOB aJaNTallMi OPraHN3Ma YesIOBeKa K HU3KUM M BBICOKHM TEMIIEpaTypaM U 00bSICHEHHE MOTyYeHHBIX Pe3yIbTaToB H
(bopMyIMpoBaHKe BHIBOAOB (THCbMEHHO) C MCIOIBb30BAHUEM HAYUHBIX TIOHSTHI, TEOPHH 1 3aKOHOB

*B ToM uncJie Ha BLIGOP 00pa30BaTeNbHOI OpraHu3anum:

B kauecTBe TPUITEPOB CHUKAIOMINX PAOOTOCIOCOOHOCT HCTIONb30BATh YCIOBHS OCYIIECTBICHUS MPOPECCHOHATBHON NESTENbHOCTH: IIIyM,
TemnepaTypa, pusndecKkas Harpys3ka u T.JI.

OK 02
OK 04
OK 07
I1K4.1-

KourpoabHas padora TeopeTnueckue aclieKThl SKOJIOTHH

IIpodeccuonaibLHO-OPHEHTUPOBAHHOE colep:KaHue (colep:KaHNe NPUKJIATHOTO MOAYJIsI)

Pa3znen 5. BuoJjiorust B ;JKM3HH

Tema 5.1.
BuorexnoJiornu B
JKU3HHU KAKI0r0

Conep:xkanue

TeopeaneCKoe oﬁyqelme:

BrorexHonorus kak Hayka U mpou3BoAcTBO. OCHOBHBIE HAaNPaBJIEHHs COBPEMEHHON OnoTexHosoruy. Meto sl OnotexHonoruu. OObeKThI
OMOTEXHOJIOTUH. DTHKA OMOTEXHOJIOTHYECKUX Y TeHETHYECKUX SKCIIepMMEHTOB. [IpaBuia noucka u aHamu3a OMOIKOJIOrHYecKol HH(POpMan
13 pa3IMYHBIX UICTOYHHUKOB (HayuHas ¥ yueOHO-Hay4yHas JINTeparypa, CpecTBa MacCOBOM MH(pOpMAIHK, ceTh IHTepHeT u apyrue)

NN | O

OK 01

OK 02
OK 04
IIK4.1-
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HpO(l)eCCl/lOHaJ’lLHO-OpHeHTHpOBaHHOQ CoiepKaHUE MPAKTUYECKOI0 3aHATHUA:

Keiicpl Ha aHaINM3 HHGOPMAIMU O HAYYHBIX JOCTIDKCHHAX B 00JIACTH TEHETHYECKUX TEXHOJIOTHH, KIIETOYHOH HHKEHEPHH, IUIIEBBIX
OunoTexHoIOTHH. 3amuTa Kekca: MpeIcTaBIeHHEe Pe3yIbTaTOB PEIICHUS KEHCOB (BBRICTYIUICHHUE C TIPE3EHTANNEH)

Tema 5.1 ob6s13aTenbHa JUIs U3Y4YEHHS CTyIEHTAaMH BCEX MpodeccHii/crenuaibHOCTe

*Tema 5.2. BUOTEeXHOJIOTHH W PaCTEHUSA 4
Tema 5.2. Conepma]—[ne 4 OK 01
buorexnosoruu u IpakTHyecKne 3aHATUS: 4 OK 02
pacTenus Pa3BuTne GHOTEXHOJIOTHH C HCIIOIb30BaHUEM KHUBOTHBIX, IIPIMEHEHUE IPOJYKTOB OMOTEXHOIOTHH B KU3HH YEJIOBEKA, TIOVCK W aHAJIN3 2 OK 04

nH(pOopMannK N3 pa3INYHBIX HCTOYHUKOB (HayYHas U ydeOHO-HAay4YHas JINTEPATypa, CPEICTBA MACCOBOM HH(pOPMAINH, ceTh MIHTepHET 1TK4.1-

JpyTHUE) 6

Keiicel Ha aHanmM3 HHGOPMALMHU O Pa3BUTHH OMOTEXHOJIOTHI C MCIOJIb30BAHUEM JKUBOTHBIX (IO TPYIINam)

3amura keiica: [IpencraBieHne pe3yabTaToB pelleHus] KeHCOB (BHICTYIIICHHUE C MTPEe3eHTaINeH) 2

OcHOBHOe cofiep:kaHue

Pa3znen 6. Buoskojornueckue uccjaeg0BaHus 14 OK 01
Tema 6.1. OcHoBHbIe | OCHOBHOE COep:KaAHHE 4 OK 02
MeTOo/IbI Teopernueckoe odyuenue: 2 OK 04
010dKO0I0rHIECKIX Hayunsrit MeTon. MeToabl OMOIKOIOTHUECKUX HCCIIEIOBAaHMIA: TIOJIEBbIE, Ta00paTOpHBIE, SKCIIEpUMEHTANbHBIE. MOHUTOPHHT OKpYsKarommen 2 OK 07
ucc/Ie10BaHuI CpEeIIBl: JIOKALHBINA, pETHOHATBHBIA U TI100aIbHBII

Mertonp! moucka, aHaau3a 1 00paboTku HHGHOPMALIMH O IPOEKTE B PA3IMYHBIX HCTOUHHKAX

JlaGopaTopHble 3aHATHS: 2

IlocTtanoBka e, 3aja4, BEIIBUKCHUEC T'MIIOTE3bI, ITPOBECACHUC IKCIICPUMEHTA IO OMPEACIICHUIO ONITUMAJIbHBIX yCHOBI/Iﬁ JJIA poCTa U 2

(U3HOIOTMUSCKON aKTUBHOCTH JPOIIKEBBIX KIETOK. BhIsSBIICHHE 3aKOHOMEPHOCTEH, (DOPMYJIUPOBAHKE BBIBOIOB M IIPOTHO30B.

JlabopaTopHbie pabOTHI Ha BEIOOP IO MUHHU TPYIIIIAM:

1. BumsHue TeMmepaTypsl Ha pOCTa U (PU3HONIOTHIECKYIO aKTHBHOCTD JPOKKEBBIX KIIETOK

2. BrmsHHE yrineBosoB Ha pocTa M (PM3HOJIOTHYECKYIO AKTHBHOCTD JIPOSOKEBBIX KIIETOK

3. CoueraHHOE BIMSHHE TEMIIEPATYPbI U YIJIEBOJIOB Ha POCTa M (PM3HOJOTMYECKYIO aKTHBHOCTD JPOXCKEBBIX KIIETOK

OcHoOBHOE coep:kaHue 10
Tema 6.2. | IlpakTHYecKoe 3aHATHE 2 OK 01
Buoskojoruyeckui 00630p TeM yueOHO-HCCIEeI0BATENECKUX TPOEKTOB. BRIOOP yueOHO-HCCIe10BaTENbCKOTO TPOEKTa U3 MpetoskeHHbIX. DopMupoBanue 2 OK 02
IKCNEPUMEHT KOMaH/Ibl IPOEKTa. AJITOPUTM BBITIOJIHEHUS ITPOEKTA. OK 04

Kaxknast rpynma BeIOMpaeT 0JIMH U3 BAPHAHTOB y4eOHO-HCCIIE0BATEIILCKIX ITPOEKTOB! OK 07

1. Ouenka KauecTBa aTMOC(HEPHOTO BO3AyXa

2. OrmeHka Ka4ecTBa IMOYB METOIOM (PUTOTECTHPOBAHUS

3. OrueHka Ka4ecTBa BOJI MOBEPXHOCTHBIX BOJOCMOB 110 OPraHOJICIITUYCCKUM U (PU3UKO-XUMHUUCCKUM CBOMCTBAM
4. Bmusaue I[TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUH
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5. BumsHHe coneBOro 3arpsi3HEHHS Ha POCT U Pa3BUTHE CEMSH BBICIIMX PACTCHUH
Ilepeulil sman 6vinoIHeHUs NPOCKMA:
O0bocHOBaHHE aKTyaTbHOCTH BBIOPAaHHOH TeMBl. BrrsaBneHne po0IeMbl ncciiefoBaHusA, (OpMYITHPOBaHUE THITOTE3HI. BEIOOp MeTOIOB
nccnenoBanus. Berdbop Touek orbopa mpod Ha TeppuTopuu uccienoanus. [locraHoBKa 1eneit u 3agad uccienoanus. OnpeneneHue GopMbI
NIPE/CTAaBIICHUS PE3YNIbTaTOB UccieoBaHusl. OnpeielieHHe 3TaoB U COCTaBIICHNE IIaHa UCCIIeIOBAHUS

JlaGopaTopHble 3aHATHS 6
Bmopoii sman svinoanenus npoexma: MOATOTOBKAa HEOOXOAUMOM ITOCYIBI M MaTepHaa Ui S9KCIICPHUMEHTa, IPOBEACHHE IKCIICPHUMEHTA, 2
MIepUOTNIecKasi IpOBEepKa TEUCHHS IKCIIEPIMEHTa/ cOOp MaTepHralia B BRIOPAHHBIX TOUKaX 0TOOpa mpod

Tpemuii s3man evinoaHeHus npoexma. NOIyYeHHe IEPBUYHBIX SKCIEPUMEHTAIBHBIX JaHHbIX, IPOBEJCHIE CTATUCTHIECKON 00paboTKH 2
TOJTYYCHHBIX TaHHBIX

Yemeepmuiil sman 6binoHeHUs NPoOeKma: BbIABICHUE 3aKOHOMEPHOCTEH, (OpMyITHPOBAHUE BHIBOAOB U IIPOTHO30B, OIIEHKA Ka4eCTBa 2
HCCIIelyeMOro 00BbEKTa M0 pe3yIbTaTaM OMOIKOIOTHIECKOTr0 aHAIN3a
IpakTuyeckue 3aHATHS 2
3ammra npoekra. [IpencraBieHne pe3yIbTaToOB BBIOJIHEHHS Y4eOHO-NCCIIEI0BATENBECKHX IPOSKTOB (BBICTYILICHHE C IPE3eHTalUeH) 2

IIpomeskyTouHasi aTTecTanus (3a4eT)

Bcero: 144

3. YCJIOBUSI PEAJIU3ALIAU ITPOT'PAMMBbI OBIIIEOBPA3OBATEJIBHOM JUCLUATIINH

3.1. last peanu3anuy NpoOrpamMMbl AUCHHMILUIHHBI T0KHBI OBITH MPEAYCMOTPEHBI CiIeAyIoIIHe clieHaTbHbIe IIOMeIlleH s :

Kabunetr «buonorum», ocHaIeHHbI 00OpyIOBaHHEM: MeOeNb, JOCKa, MeN, HarJsaHble MocoOus (KOMIUIEKTHI Y4eOHBIX TaONuIl, MJIaKaTOB), TEXHHUYECKUMH CPEIICTBAMU
00y4eHUs: KOMITBIOTEP C YCTPOMCTBAMH BOCIIPOM3BEIEHUS 3BYKa, IPUHTEDP, MYJIbTUMEINA-TIPOSKTOP C IKPAHOM, YKa3Ka-MPE3eHTEP [Tl MPE3SHTAIUH.

JlaGopaTopus, ocHaleHHast 000pyZOBaHUEM I IPOBEACHUS 3aHATHI: MUKPOCKOIIBI, CEKYHIOMED, TOHOMETP, J1abopaTopHas ocyaa (MpoOUpPKH, MOICTABKH AT TPOOUPOK,
MUHIETH, MECOK, CTYINKH C TECTUKAMH, MPEIMETHBIE W IOKPOBHBIC CTEKIA, CTEKISHHBIC IMAJOYKH, IMpernapoBaIbHBIC WTIBL, (UIbTpOBaNbHAsS Oymara (candeTkd), cTaKaHBI)
TUIEPTOHMYECKUI PacTBOP XJIOpHIa HATpus, 3%-HBIH pacTBOP MEPOKCHIAa BOJOPOIA, PACTBOP HoAa B HOIMCTOM KaJIMH, TIHIEPHH, KITYOHH KapTodes, JTUCT 3J0/ieH KaHAJICKOH, U0
PpsAOUHBI OOBIKHOBEHHOH (PSIOMHBI HITH TOMATA), JIVK pEIYaThId, pa3BeICHHBIE B BOJIC APOIKIKH);

3.2. UndopmanuoHHOE 00ecnedeHHEe peaTu3alui NPOorpaMMbl

Jna peanmzanuy mporpaMMbl OMOTHOTEYHBIH (HOHJ 00pa30BaTEIbHON OpPraHM3AllMM WMEET MeYaTHBIE M 3JIEKTPOHHBIE 00pa3zoBaTelbHbIE W MH()OPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBAHHBIC ISl HCIIONIB30BAHUSI B 00pa30BaTEIbHOM IPOLECCE, HE CTAPIIE ISITH JIET C MOMEHTA U3JaHusl.

Pexomenayemble IeyaTHBIC U3JaHKS 110 pean3aluy 001meo00pa3oBaTeIbHON TUCIUIUTHHEI MPEACTABICHBl B METOANIECKIX PEKOMEHIANNAX [0 OPTaHU3aIlNH 00yISHHUS.
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1. 4. KoHTpoJib H OlIEHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTEIbHON THCHHILTHHBI

KoOHTPOJIb 1 OLleHKA Pe3yIbTaTOB OCBOCHHS 0011e00pa30BaTeNbHON TUCIUILINHBI PACKPBIBAIOTCS Yepe3 JUCIUIUIMHAPHbBIC PE3YNIbTaThl, HANPaBICHHbIE HA (JOPMHUPOBaHME OOIMNX U
npodeccrnoHaNBHBIX KOMIETECHIIUH MO pa3fenaM u TeMaM COJCpKaHMs yaeOHOro MaTepHuaa.

Obmmas Pa3nen/Tema Tun oleHOYHBIX MEPONPHATHIA
KOMIeTeHI U
Pazgen 1. Kierka — cTpyKkTypHO- KonTtponbHas pabota “MoneKysIpHbIil ypoBeHb OpraHU3alHU KUBOIo™
(yHKIHOHAIBHAS eIUHUIA KHBOTO
OK 02 Tema Nel.l. 3anonHeHne TaOIUIBI C OIMCAaHUEM METOR0B MUKPOCKOIIMPOBAHUS C HX JOCTOMHCTBAMH M HEJOCTATKaAMHU.
Buonorus kak Hayka 3anosnHenue Tabnuibl «Bkias yueHbIX B pa3BUTHE OHOJIOTUIDY
OK 02 Tema Nel.2. 3anosHeHne CPaBHUTENHHON TaOJIMIBI CXOACTBA U PA3INIMH KHBOTO H HE XXHBOTO
OO61as XxapakTepUCTHKA KU3ZHA
OK 01 Tema Nel.3. ®DpoHTAIBHBIH OITPOC
OK 02 Buonornuecku BaskHble XUMUYECKHE COSIUHEHUS IToxroroBKa yCTHBIX COOOIIEHUH C IIpe3eHTalnel
OK 04 Brmmonsenue u 3amura 1abopaTopHbIX padot: «Onpenenenne ButaMuaa C B IPOIYKTaX IUTAHUS»,
«'unpodmabHO-THAPOGOOHBIE CBOWCTBA JIUITHIOBY
OK 01 Tema Nel 4. OueHnBaeMast AUCKYCCHS IO BOIIPOCAM JIEKIIHU
OK 02 CTpyKTypHO-(pyHKIIMOHAIBHAS OPTraHU3aIUs KIIETOK PazpaboTka MEHTANBEHOM KapThl O KIaCCH(UKAITMU KIETOK ¥ UX CTPOEHHMIO Ha IIPO- M 3yKapHOTHYECKHX U 10 APCTBaM B
OK 04 MUHH TPyIax
BrinonHenue u 3amura 1a60paTopHbIX padoT:
«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, IPHOBI) U KJIETOYHBIE BKIIIOUSHUS (KpaxMall, KapOTHHOMIbI, XJIOPOILIACTHI,
XPOMOIUIACTHI)»,
«IIpoHnnaeMoctTs MeMOpaHb! (IIa3MOJN3, IETIIIA3MOIIN3)»
OK 01 Tema Nel.5. OpOHTAIBHBII ONIPOC
OK 02 CTpyKTypHO-(OYHKIIMOHAIBHBIE (haKTOPbI Pazpabotka rioccapus
HACJIeCTBEHHOCTH Pemenne 3ana4 Ha onpe/eneHue MOCIe0BATEIbHOCTH HYKICOTHIOB
OK 01 Tema Nel.6. OpOoHTATBHBII ONIPOC
OK 02 Ipouecchl MAaTPUYHOTO CHHTE3a Tect «IIpouecchl MATPUYHOTO CHHTE3a»
Pemenne 3ana4 Ha onpe/eneHue MOCIE0BATEIHOCTH aMHHOKHUCTIOT B MOJIEKyJIe Oenka
Pemenne 3aa4 Ha onpe/eneHue NOCIE0BATEIHOCTH AMHHOKHUCTIOT B MOJIEKyJIe OelKka B CIlydae H3MEHEHUS
MocJIeZI0BaTENbHOCTH HyKneoTn 108 JITHK
OK 02 Tema Nel.7. ®OpOHTATBHBII OTIPOC
OK 04 Hexnerounbie GopMbl KHU3HU INoaroToBka ycTHBIX COOOIIEHHH ¢ Ipe3eHTalnel (BUpyCcHbIE U OakTepHualbHble 3a00neBanus. OOIINe MPUHIIUITE
HCIIOBE30BaHS JISKAPCTBEHHBIX BenlecTB. OCOOCHHOCTH NIPUMEHEHHUS aHTHONOTHKOB)
OK 02 Tema Nel.8. OpOHTAIBHBII OMIPOC
OOMeH BeleCTB U MPEBPAIEHUE YHEPTHU B KIETKE 3anojHeHne CPaBHUTEIBHON TaOIMIBI XapaKTEPUCTHK THIIOB OOMEHA BELIECTB
OK 02 Tema Nel.9. OO0cyxIeHHE N0 BOIPOCAM JICKIIUU
OK 04 JKusHeHHbl 1uKI K1eTk. Mutos. Meiio3 PazpaboTKa IEHTHI BpeMEHH JKH3HEHHOTO IIHKIA
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Pazges 2. CtpoeHue M pyHKIHH OPpraHu3Ma

KoutponsHas pabota "Ctpoenne u QyHKIIHN OpTraHu3Ma”

OK 02 Tema Ne2.1. OueHnBaeMast AUCKYCCHUS
OK 04 Crpoenne opranusma Pa3paboTka MEHTaIILHOM KapThl TKAHEH, OPTaHOB U CHCTEM OPraHOB OPTraHU3MOB (PACTEHUs, JKUBOTHBIE, YSTIOBEK) C
KPATKOH XapaKTepUCTHKON UX (QyHKINH
IMoxroroBka i NpeCTaBICHHE YCTHBIX COOOMICHHH ¢ Mpe3eHTanuell (AMMYHHTET, HHPEKIIMOHHbIE 3a00IeBaHHs, JITHICMHH,
BaKIMHALHS)
OK 02 Tema Ne2.2. DpoHTATBHBIH OITPOC
DopMBbI pa3MHOKEHHS OPraHU3MOB 3anosHeHne TaOIULIBI C KPATKOM XapaKTEePUCTUKOH 1 IpuMepamMu GOpM pa3sMHOKEHHsI OPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JTeHTHI BpeMEHHU ¢ XapaKTEePHCTHKOM ITalloB OHTOTeHE3a OTAEIbHON IPYIIIOi )KUBOTHBIX U YEIOBEKa 110
OK 04 OHTOTeHe3 KUBOTHBIX U YeTIOBEKa MHUKpPOrpyIam
Tect/onpoc
OK 02 Tema Ne2.4. CocTaBiieHHE JKH3HEHHBIX [IUKJIOB PACTEHUH 110 OT/enaM (MOXOBHIHBIE, XBOIEBUHEIE, IIATIOPOTHHKOBHUTHEIE,
OK 04 OHTOreHe3 pacTeHuH TOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIC)
OK 02 Tema Ne2.5. Pazpabotka rioccapus
OCHOBHEIE ITOHATHS TE€HETHKHI Tect
OK 02 Tema Ne2.6. ®DpoHTAIBHBIH OITPOC
OK 04 3aKOHOMEPHOCTH HACIIEXOBAHUS Tect o Bompocam JISKIIH
Pemenue 3aau Ha onpe/ieneHne BEpOSTHOCTU BO3HHUKHOBEHHS HACIIEICTBECHHBIX IPH3HAKOB IIPU MOHO-, [TH-,
TIOJUTHOPHIHOM U aHAIM3HUPYIOIEM CKPEIMBAHNUH, COCTABICHUE TeHOTUITMIECKUX CXEM CKPEIMBAHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3zanmopelicTBue reHoB Pa3paborka rimoccapus
Penrenne 3aad Ha onpezeNieHIe BEPOSTHOCTH BOSHHKHOBEHHS! HACJICICTBEHHBIX IIPU3HAKOB IPH PA3JIMIHBIX THITAX
B3aMMOJEHCTBUSI T€HOB, COCTaBJICHHE TeHOTHITMYECKIX CXEM CKPEIINBAHHS
OK 01 Tema Ne2.8. Tect
OK 02 CueruieHHOe HacJe0BaHNE IPU3HAKOB Pa3paborka rinoccapus
Penenne 3aiau Ha onpezeNieHIe BEPOSITHOCTH BOSHHKHOBEHHS HACIIEICTBEHHBIX IIPH3HAKOB IIPH CLIEIIEHHOM
HACJICZIOBAaHUH, COCTABICHUE TCHOTHITMYECKHX CXEM CKPEIIHBaHUS
OK 01 Tema Ne2.9. Tect
OK 02 I'enernka nona Paspaborka rinoccapus
Pernienne 3aja4 Ha ONpPE/IEICHIE BEPOSITHOCTH BOSHUKHOBEHHUS HACIICICTBEHHBIX MPH3HAKOB, CLEIICHHBIX C ITOJIOM,
COCTABJICHHE TCHOTHITHYECKHX CXEM CKPEIIHBaHUS
OK 01 Tema Ne2.10. Tect
OK 02 I'eneruka yenoBeka PazpaboTka riaoccapust
Perienue 3aa4 Ha ONpPE/IEICHIE BEPOSTHOCTH BOSHUKHOBEHHMS HACIICICTBEHHBIX IPU3HAKOB, HCIOMIb3Ysl METO/IbI TCHETHKH
YeJI0BEKA, COCTABICHUE TCHOTHIIMYECKHX CXEM CKPEIIHBaHUS
IMoaroToBKa yCTHBIX COOOIIEHHUI € PE3CHTAIMEH O HACTIEICTBEHHBIX 3a00ICBaHHUSX YEIOBEKa
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH H3MEHYUBOCTH Pernienue 3aja4 Ha OMpE/IEICHHIE THIIA MyTalMH [IPU IIepejaue HaCIeCTBEHHbIX IPH3HAKOB, COCTABICHHE TeHOTUITHYECKUX
OK 04 CXEM CKpPCIIMBaHUS
OK 01 Tema Ne2.12. Tect
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OK 02

CCHCKHI/Iﬂ OpraHusmoB

PaszpaboTxa rimoccapus
Pemrenue 3aau Ha onpezeneHre BO3MOXKHOIO BOZHUKHOBEHHUS HAC/IEICTBEHHBIX IIPU3HAKOB 10 CEJIEKIIH, COCTAaBIIEHUE
TEHOTUIUYECKUX CXEM CKpPEIMBaHUs

Pazpnen 3. Teopust 3BoTIOHUH

KontponbHas pabota “TeopeTHdyeckue acIeKThI YBOJIIOLUHN KU3HH Ha 3emie”

OK 02 Tema 3.1. DpoHTAJIBHBII ONIPOC

OK 04 HcTopust 5BOIIOLIMOHHOTO YYEHUS Pa3paboTka JeHThI BpeMEHH Pa3BUTHS YBOJIIOLIHOHHOTO YICHHS

OK 02 Tema 3.2. DpoHTAJIBHBII ONIPOC

MHUKpO3BOIIOLHS PazpaboTka riioccapusi TepMUHOB
OK 02 Tema 3.3. OneHnBaeMas AUCKYCCHS
Makpo3Bosntonus PazpaboTka riioccapusi TepMUHOB

OK 02 Tewma 3.4. ®DpoHTAIBHBIH OITPOC

OK 04 Bo3HUKHOBEHNE H pa3BUTHE JKH3HH Ha 3eMile TloaroroBka u npeacTaBIeHNE YCTHOIO COOOIICHHUS U JICHTH! BPEMEH! BO3HUKHOBEHIS M Pa3BUTHS )KUBOTHOTO U
PaCTUTENIBHOTO MHpa

OK 02 Tema 3.5. ®DpoHTAIBHBIH OITPOC

OK 04 IIponcxoskieHre YyeaoBeKa — aHTPOIIOreHE3 PazpaboTka JIeHT BpeMeHH 1 MEHTaJIbHBIX KapT Ha BHIOOD:
“DBOIIOLKS COBPEMEHHOTO uelioBeKka”, “BpeMs 1 1myTH paccesieHus 4eloBeKa 1o mianere”, “BiusHue reorpaduieckoi
cpensl Ha MOP(OIOTHIO U (PU3HOIOTHIO YeroBeka”, “UenoBedeckue pacsr’, 00CyKaeHne

Pazpaeu 4. Dxosnorus KonrtpoasHas padora “Teoperuyeckne acneKTbl IK0JI0ruu”

OK 01 Tema 4.1. TecT 1o 3koorn4ecKuM (HakTopam U cpeam >KU3HU OpPraHU3MOB

OK 07 Dkonoruveckue HakTOpsl U CPEIbI KUIHH.

OK 01 Tema 4.2. CocTaBlieHHEe CXEM KPYroBOPOTa BELIECTB, HCHONIb3Ysl MaTEPHAIIbI JIEKIIUH

OK 02 Tomysmsinus, coobiiecTBa, SKOCUCTEMBI PelnieHre NpakTHKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3aJaHMUH 110 MEPEHOCY BEIIECTBA M SHEPIHH B SKOCHCTEMAX C COCTABICHUE

OK 07 TPOhHUYECKUX LeNel U MUpaMu]] OMOMacChl U SHEPTUU

OK 01 Tema 4.3. OrneHnBaeMast TUCKyCCHUs

OK 02 Buocdepa - rnobanbHast SK0IOrHYEcKast cCucTeMa TectPenienue npakTHKO-OPHEHTUPOBAHHBIX PACUCTHBIX 3a/[a4 Ha ONPE/IEICHHE [UIOMIAAN HACAXKICHUN [T CHIKCHUS

OK 07 KOHILIEHTPAIMU YTJIEKUCIIOTO Ta3a B aTMoc(epe CBOEro peruoHa MpoKUBaHUS
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OK 01

Tema 4.4.

Tect

OK 02 Brnwusinne antponoreHHsIX (hakTOpoB Ha | Perenne mpakTHKO-OpUEHTUPOBAHHBIX pAacYETHBIX 3a/IaHUH 110 COXPAaHEHHIO IPUPOIHBIX PECYPCOB CBOETO
OK 04 ouochepy pETHOHA TIPOKUBAHHUS
OK 07
OK 02 Tema 4.5. OrneHuBaeMast JUCKYCCHs
OK 04 BausiHME cOIanbHO-3KOJIOTMUECKUX | BBIMOTHEHNS MPaKTHUECKUX 3aJaHUI:
OK 07 (haKTOpOB Ha 37I0POBHE YEIOBEKA “OmnpeneneHre CyTOYHOTO palluOHa MUTaHUs ,
“Co3naHne HHIMBUIYAIBHON MaMTKHU 110 OpTaHU3alMK PAllMOHANBHON (HU3nvecKoll aKTUBHOCTH
Brmonaenne nabopaTopHOi paboTH Ha BEIOOD:
"YMcTBeHHas paboTOCIIOCOOHOCTB",
"Brusane abnotndecknx (HaKTOpOB Ha YeIOBeKa (HU3KHE M BEICOKHE TeMIepaTyphl)"
*IIpodeccuonaibHO- 3amuTa Keifca: IpeCcTaBICHUE Pe3yIbTaTOB PELICHHUS KEHCOB (BBICTYIUICHHE C TIPE3CHTANEH)
OPUEHTHPOBAHHO CO/iepKaHHE
Pa3nen 5. BuoJjiorus B :KU3HHU
OK 01 *Tema 5.1 BrimonHaeHue keiica Ha aHaTN3 MHOOPMAIHH O HAYIHBIX JOCTIKCHHUAX B 00JaCTH TeHETHIECKUX TEXHOJOTHIA,
OK 02 BrorexHOMOTNY B )KU3HU Ka)XKJ0TO KJIETOYHOW MHXCHEPHUH, IUIIEBBIX OMOTEXHOIOTHH (110 TpynnaM), IpeACTaBICHUE PE3yIbTaTOB PEIICHNS
OK 04 KelcoB
I1K4.1-6
OK 01 *Tema 5.2.3. BrimonHeHue keiica Ha aHaTU3 MHQOPMAIHH O Pa3BUTHH OMOTEXHOJIOTHH C UCTIONBE30BaHIEM PACTEHHH (I10
OK 02 buorexHonoruu u pacreHus TpyIIIam), IpeACcTaBIeHHE Pe3yIbTaTOB PEIICHIS KeHCOB
OK 04
I1K4.1-6
Paznen 6. Bnoskosoruueckue ITpencTaBnenue pe3yabTaTOB BHIIOIHEHMS Y1€OHO-HCCIIEOBATEIBCKIX IIPOEKTOB (BBICTYIUICHHE C
HCCIe0BAHUS Npe3eHTanue)
OK 01 Tema 6.1. BrimonHenue 1abopaTopHBIX paboT Ha BBIOOP B MUHHUTPYIIIAX:
OK 02 OcHoOBHBIE MeTO/IbI OHoaKotornyeckux | 1. BamsHue Temneparypbl Ha pocTa ¥ (PU3HOJIOTHUECKYIO aKTUBHOCTD JIPOXKKEBBIX KIIETOK
OK 04 HCCIIeTOBaHUN 2. BuunsiHHE yriaeBoJIOoB Ha pocTa U (PH3HOJIOTHIECKYI0 aKTHBHOCTD JPOIOKEBBIX KIIETOK
OK 07 3. CoueraHHOE BIMSHHE TEMIIEPATYPHI U YIJICBOIOB HAa POCTa M (PU3HOJIIOTHYECKYIO aKTHBHOCTD JIPOMXOKEBBIX
KJIIETOK
OK 01 Tema 6.2 BrimonHeHne yaebHO-MCCIe0BaTEIHCKOTO MPOEKTa Ha BIOOD:
OK 02 buoskonornuecknii SKCIEPUMEHT 1. OmeHka kauecTBa aTMOC(HEPHOTO BO3IyXa
OK 04 2. OueHKa Ka4ecTBa MI0YB METOZIOM (PUTOTECTHPOBAHUS
OK 07 3. OreHka Ka4ecTBa BOJI IOBEPXHOCTHBIX BOJOEMOB 110 OPTraHOJICIITHUCCKUM U (HPHU3UKO-XUMHUCCKUM

CBOMCTBaM
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