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PaBouas nporpamma ydeGuol mneuurumans [171.03 BHONOrHA COCTARNEHA B COOTBETCTEHH C
(peepanLHEM roCyIapCTBEHHEIM 00pa3oBaTE/kHbIM CTAHAAPTOM CPE/HETO obiero oGpazoBanns,
yTBepACIeHHBIM NpHkazoMm Munuctepersa oDpasoBandi W HaykH Poceuiickofi @enepauuu o1
17.05.2012 r. N 413 (pea. or 29.06.2017). ¢ denepambibM rocyapcTBEHHBIM pOpasoBaTebHBIM
cTaHzapToM cpefsero npodeccHoHanbHOro  00pajosaHHd 10  CTICUHATBHOCTH 36.02.01
BerepuHapus, YTBEpAICHHBIM npukazom MHHHCTEPCTEA ofpajosanna W Hayku Poccuiickoi
degepaunn ot 12.05.2014 N 504 (pen. ot 09.04.2015), u ¢ y4eTOM TPHMEPHOH OCHOBHOH
ofpaz0BaTeNbHOM  NPOrpaMMBl  CPEAHETO obmero  ofipasosanus, ogobpenHOl  peilicHHEM
jeaepanbHOre y4ebHO-METOANIECKOrO ofseTuHenns no obmeMy ofpazosanuio (npoTokon ot 28
wiong 2016 1. Ne 2/16-3).
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1. IOACHUTEJIBHASA 3AIIMCKA
1.1 ObsacTh NpUMeHeHHSA

Pabouas nporpamma yuebnoi qucuurinabl [171.03 bruonorus npeaHasHadeHa A U3y4eHUS
Ouonoru B NPO(PECCHOHAIBHBIX  OOpa30BaTEIbHBIX  OpraHU3alUsaX,  pPeaTU3yIoIIUuX
00pa3oBaTeNbHYI0 IIPOrpaMMy CpPEAHEr0o OO0IIero oO0pa3oBaHUS B MpPEEIax OCBOCHUS OCHOBHOUN
npodeccuoHaibHONM  obpaszoBarenbHor mporpammbl  (OITOIT) cpegnero mpodeccroHaaTbHOTO
obpazoBanus (CIIO) Ha 6aze OCHOBHOTrO 00IIEro OOpa30BaHUS TPU MOATOTOBKE CHEIMAIMCTOB
cpeaHero 3BeHa no cnenuanbHocT 36.02.01 Betepunapus.

Pabouas mporpamma yaeOHoi nucruruanbl 1171.03 bronorus cocrtaBieHa B COOTBETCTBHH C
benepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM CpEIHEro ooiiero oOpa3zoBaHus,
YTBEp)KJICHHBIM TpHUKa3oM MuHHCTEepcTBa 0oOpa3oBaHus M Hayku Poccuiickoit denepanuu ot
17.05.2012 1. N 413 (pexn. ot 29.06.2017), ¢ dbenepaibHbIM roCyIapCTBEHHBIM 00pa30BaTEeIIbHBIM
CTaHJApTOM CpenHero MpodecCHOHATBPHOrO o0pa3zoBaHuMs 1O  crenuansHocTH  36.02.01
Berepunapus, yTBepKICHHBIM MpHKa3oM MuHucTepcTBa 00pazoBaHuss U Hayku Poccuiickoit
Oenepauun ot 12.05.2014 N 504 (pen. ot 09.04.2015), u ¢ yderoM NpUMEPHOH OCHOBHOM
0o0pa3oBaTeNpHON MPOrpaMMbI  CpeAHEro 00mero o0pa3oBaHMs, OJOOPEHHOW pelIeHueM
denepanbHOro y4eOHO-METOINIECKOr0 00bEIMHEHUS TI0 001meMy 00pa3oBaHUI0 (ITPOTOKOI OT 28
utoHs 2016 r. Ne 2/16-3).

1.2 MecTo AUCHUIIJIMHBI B CTPYKTYP€ NpOorpaMMsbl NOATOTOBKHU CIIENUAIUCTOB CPEAHET0
3BE€HA

VYueonas aucrumirHa 11/1.03 bronorus oTHOCHTCS K IUCHUILIMHAM MPEAMETHOW 00JIacTH
«EctectBennsie Haykn» PI'OC COO (11. 9.6) — 6a30BbIi U yIITyOJISHHBIH YPOBHU — U K TPO(PHUITBHBIM
JMCLUIUIMHAM 001eo0pa3oBaTenbHONW noarotoBku B npenenax ocBoeHus OIIOIT CIIO na 6Gasze
OCHOBHOro o0miero o0pa3oBaHMsl MNpU MOATNOTOBKE CIIELUAIMCTOB CPEIHEr0 3BEHA IO
cnenuanbHocTh 36.02.01 Berepunapus.

1.3 lleab u 321241 AU CHUATNIAHBI

Ilens mporpaMMel — OCBOEHHE OOyUaIOIIMMUCS coepkanus ydeOHou aucuumiuasl 111.03
buonoruss u nocTukeHUE pe3yNbTaTOB €€ M3yueHUs B COOTBETCTBUU C TpeboBaHusmu PI'OC
CpeAHero o01ero oopazoBaHusl.

CopepxaHue MporpaMMbl HaIpaBIeHO Ha PELIEeHHUE CIeIYIOMIMX 3aau:

- c(OopMHpOBATH MPE/ICTABIECHUS O POJIU M MecTe€ OMOJIOTHHM B COBPEMEHHOW HayuyHOU
KapTUHE MHpa; TNOHHMMaHUE BIMSHHUS OWOJIOTMM HAa OKPYKAIOLIYI0 Cpely, IKOHOMHUYECKYIO,
TEXHOJIOTHYECKYIO, COLIMATBHYIO M THUECKYIO c(hepbl 1eTeIbHOCTH YeJIOBEKa;

- o0ecneunTh OBJIQJICHHE OCHOBOIOJATaIOUMMHU MOHATHSIMH U TNPEACTABICHUSMHU O
KMBOM IPHUPOJE, €€ YPOBHEBOW OpraHU3alMd M 3BOJIOLMHU; OHMOJOTMUYECKOW TEPMMHOJIOTHEH U
CUMBOJIMKON; OCHOBHBIMH METOJaMH HAay4HOTO MO3HAHUS, UCIOIb3yEMbIMH NMPHU OMOJIOTUYECKUX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB M IKOCHUCTEM,;

- pa3BUTh YMEHHs aHAIM3UPOBATh, OLEHUBATh, IPOBEPATH Ha JOCTOBEPHOCTh U
0000111aTh HAyYHYI0 HH(POPMAIIHIO;

- (hopMHUpOBaTh HABBIKKM 0€30MACHON pabOTHI BO BPEMs MMPOEKTHO-UCCIIET0BATEIECKOM
Y SKCTIEPUMEHTAJIbHON JAEATENbHOCTH, PH UCIIOIB30BAHUH JIAOOPATOPHOTO 00OPYIOBAHUS;

- pa3BUTh y OOydYalOIMXCS HABBIKM y4e€OHOUM, MPOEKTHO-MCCIIEIOBATEIBCKOM,
TBOPUYECKOH €ATEIBHOCTH.



1.4 PexomenayeMoe KOJMYECTBO YACOB HA OCBOeHHE MNPOrpamMMmbl YyuyeOHOM
AUCHMILINHBI

MaxkcumanbHast yueOHast Harpy3ka oOyudatorierocst — 212 yacos,
B TOM YHCIIE:

— 00s3aTenbHOM ayauTOpHON yueOHOU Harpy3ku —134 vaca;

—  caMOCTOsITeNIbHAs paboTa o0ydaromierocs (MHANBUyaIbHBIN TPOEKT) - 78 yacoB
dopma NPOMEKYTOUHOM aTTECTALUU: BO 2 CEMECTPE — IK3AMEH.

2. INTAHUPYEMBIE PE3YJbTATHI OCBOEHUSI YYEBHOM JUCIUILIAHBI

Conepxkanne ydyeOHoi aucuumuinabl  [1J1.03 buosnoruss HampaBiIeHO Ha pa3BUTHE
VHUBEPCAJIbHBIX y4YEOHBIX JIEHCTBUH, (QOPMHUPOBAHUE JIMYHOCTHBIX, METAMPEAMETHBIX U
npeameTHeix pesyiabTatoB PI'OC COO, a Ttakxke ob6mmx kommnereHiuid OI'OC CIIO mo
cnenuanbHocTu 36.02.01 Betepunapusi.

2.1 O0mue komnerenuuu Boinyckuuka CI1O

OK 1. [loHuMaTh CYIIHOCTh M COIMAJBbHYIO 3HAYMMOCTh CBOCW Oynymied mpodeccun,
IPOSIBJISITH K HEM yCTOMUYUBBINA UHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIESTEILHOCTD, BHIOMPATh TUIIOBBIE METOJIBI U CTIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3()(EKTUBHOCTh U KaYECTBO.

OK 4. OcymecTBiaTh IOWCK M UCIOJNb30BaHHE HWHPOpPMAIUK, HEOOXOAMMON st
3¢ (GEKTUBHOIO BBIINOJHEHHUS MPO(ECCHOHAIBHBIX 3a/ad, NPO(GECCHOHAIBHOIO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonp3zoBarb  MH(OPMAIMOHHO-KOMMYHMKAllUOHHBIE  TEXHOJIOTMH B
po¢eCCUOHAIBHON NeATETHHOCTH.

OK 6. PaGotarp B KOJUIEKTMBE M KOMaHze, 3(PQPEKTHUBHO O0OIAaThCI C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

2.2 Koppeasinnusi JUMYHOCTHBIX M MeTAaNpeAMETHBIX Pe3y/JbTATOB OCBOEHUSI OCHOBHOM
o0pa3oBartenbHoil nporpammsel COO ¢ komnerenuusavmu PIroC Cli1O

[Tnanupyemblie pe3yJIbTaThl OCBOCHUS y4€OHOUM TUCIIUILTAHBI OO6mue
B cootBeTcTBUU ¢ PI'OC COO KOMIIETEHIIUU
dr'oC CI10
JIMYHOCTHBIE:
J 4 — chopMuUpOBaHHOCTH MHPOBO33peHHs, cooTBercTBytomero | OK 4, OK 6

COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKH U OOIIECTBEHHOM MPAaKTHUKH,
OCHOBAaHHOTO Ha JHaliore KyJbTyp, a TaKXke pa3iudHbiX (opMm
OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHHWE CBOETO MECTa B IMOJUKYJIBTYPHOM
MHUDE;

JI 7 — HaBBIKM COTPYAHUYECTBA CO CBepCTHUKamH, aeTtbMu Miaamiero | OK 2, OK 6
BO3pacTa, B3pOCIBIMM B 00pa3oBaTeNIbHOM, OOIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIE0BATEIbCKOM, MPOSKTHOM M JPYTUX BUJAX JIEATEIbHOCTH;

JI 10- scTeTnyeckoe OTHOLIIEHHE K MUY, BKIIIOUast 3CTETHKY ObITa, HaydHoro | OK 4
Y TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHI;
JI 11 - mpuHATHE U peanu3anus LeHHOCTeH 310poBoro u 6e3onacHoro obpasza | OK 2, OK 4
XKHU3HU, MOTPEOHOCTH B (PU3MUECKOM CAMOCOBEPLICHCTBOBAHUH, 3aHATHUSX
CIIOPTUBHO-03JOPOBUTEIBHON  JI€ATENBHOCTBIO, HENPUATHE  BPENHBIX
MIPUBBIYEK: KYPEHHUs, YIIOTPEOIEHHsI aJIKOT0JIsl, HAPKOTHUKOB;




JI 12 - OepexHoe, OTBETCTBEHHOE€ U KommeTeHTHoe oTHomeHue k | OK 4, OK 6
(U3MYECKOMY U TICUXOJOTUIECKOMY 3I0POBBIO, KaK COOCTBEHHOMY, TaK U
JIPYTUX JIIOJICH, YMEHUE OKA3bIBATh IEPBYIO OMOIIb

MeTanpeaMeTHbIe:
M 1- yMeHHME CaMOCTOSITeNIbHO OmNpeAensaTh uenu paeareabHoctd u | OK 2
COCTABJISITh  IUIAHBI  JICATEIIBHOCTH; CaMOCTOSITEIbBHO  OCYIIECTBIATh,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATH JESATENBHOCTb, HCIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JJIsl JOCTUXKEHHUSI IOCTABJICHHBIX 1IeJIeH U peaiu3aluu
IUIAHOB JIEATEIbHOCTU; BBIOMPATH YCIHEIIHbIE CTPATETHH B PA3IUYHBIX
CUTYaIUIX;

M 2— ymeHue NMpOAYKTHBHO OOMIAThCA M B3ammojericTBoBath B mporecce | OK 1, OK 6
COBMECTHOM JIESTEIIbHOCTH, YYUTHIBATh MO3ULUU JAPYIMX YYaCTHUKOB
NEeATEIbHOCTH, Y(PPEKTUBHO pa3peniaTh KOHMIUKTHI;

M 3- BiajieHHe HaBBIKAMU TTO3HABATEIBHOU, yueOHO-uccnenoBarenbekoii u | OK 2, OK 4, OK 6
MIPOEKTHOM JIeATEIHOCTH, HAaBBIKAMU Pa3perieHus mpodiieM; criocoOHOCTh
U TOTOBHOCTh K CaMOCTOATEIHHOMY IIOMCKY METOJOB  pELICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS;

M 4— rOTOBHOCTH U CIIOCOOHOCTH K caMocTosATenbHOU uHpopManmonHo- | OK 4, OK 5
MO3HABATEIILHOW  JIEATEIbHOCTH, BJIQJICHUE HaBBIKAMHU  TOJIYYCHUS
HeoOxonuMoil uH(OpPMAlMM U3 CJIOBapel pa3HbIX THUIIOB, YMEHHE
OPUEHTHUPOBATHCA B PA3IMUYHBIX HCTOYHHUKAX HWHMOpPMAIUU, KPUTHUECKH
OLICHUBATh U HHTEPIIPETHUPOBATH HH(OPMALINIO, TTOTYIAEMYIO U3 PA3TUYHbBIX
HMCTOYHHUKOB;

M 5— yMmeHue WuCHONB30BaTh cpenactBa uHpopmamumonHeix U | OK 4, OK 5
KOMMYHUKAITMOHHBIX ~ TEXHOJOTMA B  PEHICHUH  KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX W  OPraHU3allMOHHBIX 3aJa4 C  COOJIOACHHEM
TpeboBaHUi SPrOHOMHUKH, TEXHUKH 0€30I1acHOCTH, TUTHCHBI,
pecypcocOepexeHusi,  MPaBOBBIX M OTUYECKUX  HOPM,  HOPM
nH(OpMalMOHHON 6€30MacCHOCTH

2.3 Koppeasiuusi nmpeaMeTHbIX Pe3yJIbTATOB OCBOCHHUSI OCHOBHOH 00pa3oBaTe/bHOM
nporpammbl COQO ¢ komnerenuuavu ®I'oC Cl1O

IIpenmeTHbie pe3yabTaThl Homepa Oo0mmue
pa3/iesnoB, TeM KOMIIeTEeHI]
m Proc
Cc1io
ba3osbli

IT 1- chpopmupoBanHOCTh NpeacTaBieHuit o poau u | Paznen 1 Tema 1.1-1.4 OK 1, 0K 4

MecTe OMOJIOTHH B COBpEMEHHOM HayuHO# kapTtuHe | Paznen 2 Tema 2.1-2.7

MUDa; MOHUMaHWE  poJIn O6uonoruu B | Pasnen 3 Tema 3.1- 3.6

¢dopmupoBaHun Kpyrozopa u (QyHkuuoHanbHOU | Pasnen 4 Tema 4.1-4.6

IrPaMOTHOCTH YeloBeKa IE pelieHus

IIPAKTUYECKHX 3a7ay;

II 2— Bimagenne ocHOBOTIOJIararoMMy noHITHIMA U | Pasmen 1 Tema 1.1-1.4 OK 2, OK 4,

IIPEICTAaBICHUSIMU O )KUBOW IPUPOJIE, €€ ypoBHEBOH | Pasnen 2 Tema 2.1-2.7 OK 6

OpraHM3allK 1 3BOJIIOLUY; YBEepeHHOoe nojb3oBanue | Paznen 3 Tema 3.1- 3.6

OMOJIOTMYECKON TEPMUHOIOTHEH Y CUMBOJIMKOM; Paznen 4 Tema 4.1-4.6

IT 3— BnageHWe OCHOBHBIMH MeToAaMu HaydHoro | Pazmenl Tema 1.2 OK 2, OK 4,

MO3HAHUS, HCMONb3yeMbIMU Tpu Ouosnorndeckux | Paznen 2 Tema 2.2;2.4;2.5 | OK 6

HUCCIIENOBAHMUAX JXUBBIX OOBEKTOB W »KocucreM: | Pasmen 3 Tema 3.1-3.4; 3.6

OlMCaHue, W3MepeHue, nposefeHne HabmoneHuii; | Pasnen 4 Tema 4.4; 4.5




BBISIBJICHUE U OIICHKA aHTPOTIOT€HHBIX H3MEHEHHH B
PUPOJE;

II 4- chopMHUpPOBAaHHOCTL YMEHHH OOBSICHATH
pe3ynbTaThl  OMOJNIOTUYECKUX  IKCIIEPUMEHTOB,
peliaTh IeMeHTapHbIe OUOJIOrMYecKUe 3a1auH;

Pa3nenl Tema 1.2

Pazgen 2 Tema 2.2;2.4;2.5
Pasnen 3 Tema 3.1-3.4; 3.6
Pasnen 4 Tema 4.4; 4.5

OK 2, OK 4,
OK 6

I1 5 -chopMUpPOBaHHOCTH COOCTBEHHOM MO3UITUH TIO
OTHOLICHHIO K OHMONOTHYEeCKON HWH(OpMaLuy,
MOJIy4aeMO U3 pa3HbIX HCTOYHUKOB, K II100aIbHBIM
HKOJIOTUYECKUM MpoOIeMaM U MyTIM UX PEeUICHHUs

Pa3nen 4
Tema 4.1-4.6

OK 2, OK 4,
OK 5,0K 6

YrayojeHHbId

II 6 -chopMHPOBAHHOCTH CHCTEMBI 3HAHUH 00
00Immx OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUsIX;

Pa3znen 1 Tema 1.1-1.4
Pasznen 2 Tema 2.1-2.7
Pasnen 3 Tema 3.1- 3.6
Pasnen 4 Tema 4.1-4.6

OK I, OK 4

I 7- chopmMupoBaHHOCTH YyMEHUN HCCIEIOBATH U
aHAIM3UPOBATh  OMOJIOTMYECKHE  OOBEKTHl U
CUCTEMBI, OOBSCHATH 3aKOHOMEPHOCTH
OHMOJIOTUYECKUX MIPOLIECCOB u SIBJICHUIA;
MIPOTHO3UPOBATH MOCTIEICTBUS 3HAYUMBIX
OMOJIOTMYECKHUX MCCIICIOBAHU;

Pa3znen 1 Tema 1.1-1.4
Pasznen 2 Tema 2.1-2.7
Pa3nen 3 Tema 3.1- 3.6
Pasnen 4 Tema 4.1-4.6

OK 2, OK 4,
OK 6

IT 8- BJIAACHUC YMCHUAMMU BbIIBUTATh I'MIIOTE3bI HA
OCHOBC 3HAHHHI 00 OCHOBOIIOJIararomux
OMOJIOrHYECKUX 3aKOHOMCPHOCTAX M 3dKOHAX, O
MPOUCXOKIACHUN U CYIIHOCTHU KU3HMU, r7100aIbHBIX
HU3MCHCHUAX B 6Hoc¢)epe; IMMPOBEPATH BBIABUHYTHIC
TUITOTEC3bI OKCIICPUMCHTAJIbHBIMU cpeacrBamu,
(bOpMy.Hpr;I OeJab UCCIICIOBAHUA,

Pa3znen 1 Tema 1.1-1.4
Pasznen 2 Tema 2.1-2.7
Pa3nen 3 Tema 3.1- 3.6
Pasnen 4 Tema 4.1-4.6

OK 2, OK 4,
OK 6

I 9 -BnajgeHue MeTonaMu CaMOCTOSITENILHOMN
MIOCTAHOBKM  OMOJIOTMYECKUX  JKCIEPHUMEHTOB,
OMMCaHHUs, AaHaJlu3a U OLEHKH JIOCTOBEPHOCTHU
IIOJIYYEHHOTI'O pe3yJIbTaTa;

Pasnen 1 Tema 1.1-1.4
Pazgen 2 Tema 2.1-2.7
Pa3zgen 3 Tema 3.1- 3.6
Paznen 4 Tema 4.1-4.6

OK 2, OK 4,
OK 6

I 10 - chopmupoBaHHOCTH YOEKIEHHOCTH B
HEO0OXOIMMOCTU COOIOACHHSI STUYECKUX HOPM U
9KOJIOTUYECKUX TpeOOBaHMM TpPU TPOBEICHUU
OMOJIOTUYECKHX UCCIICIOBAHHA.

Pasnen 1 Tema 1.1-1.4
Pazgen 2 Tema 2.1-2.7
Pa3zgen 3 Tema 3.1- 3.6
Paznen 4 Tema 4.1-4.6

OK 2, OK 4,
OK 5,0K 6




3. TEMATNYECKOE INTAHUPOBAHUE

TemaTnueckuii miian

KonuuecTBo yacoB 1o yueOHOMY IIJIaHy

w B TOM YHCIIe
5 | £8
NeNe z | g7 e | g
pasnenos HaumenoBanue pasnenos, Tem 5 3] 5 < = =)
= § -’ BCET'O = o o
AR 8 | E| &
> | 28 g g
O~ = =
BBenenue 2 - 2 2
Pasnen 1 | Kierka
Tema 1.1 | XumMHuecKkuil coOCTaB KIETKH 6 6 6
Tema 1.2 | KneTka-eauHuna ;xuBoro 12 12 8 4
Tema 1.3 | OOMeH BeleCTB M DHEPrUU B 4 4 4
KIICTKE
Tema 1.4 | /leneHue KIeTKU 4 4 4
Pa6ora wag UI1 10
UTOI'O no pasgeay 1 | 38 10 28 24 4
Pa3znesn 2 | Opranusm
Tema 2.1 | PazamHOXEHUE OPraHU3MOB 4 4 4
Tema 2.2 | UnauBuayaibHOE pa3BuTHE 8 8 6 2
opranu3ma. JKu3HEeHHBIN UK
Tema 2.3 | Hapymenus pa3BUTHS 6 6 6
Oopranu3ma
Tema 2.4 | OcHOBHBIE TE€HETUYECKUE 6 6 2 4
TIOHSITHS
Tema 2.5 | OCHOBHbBIE  3aKOHOMEPHOCTH 8 8 8
HACJICJICTBEHHOCTH
Tema 2.6 | OcHOBHBIE 3aKOHOMEPHOCTHU 6 6 4 2
W3MEHYUBOCTH
Tema 2.7 | Cenexuus pacTeHui, 4 4 4
YKUBOTHBIX, MUKPOOPTaHU3MOB
Pa6ora nag UII 10
HUTOTI'O no pazpeay 2 | 52 10 42 34 4 4
Pasnen 3 | Bun
Tema 3.1 Teopp[;[ SBOJIIOILIUH 8 8 4 2 2
Tema 3.2 | MuxposBoronus 4 4 2 2
Tema 3.3 | MakposBomtonus 6 6 4 2
Tema 3.4 | lUcropuss mnpencraBieHuid o 2 2 2
BO3HUKHOBEHWH JKM3HH  Ha
3emuie
Tema 3.5 | CoBpeMeHHbIE MPENCTABICHUS 2 2 2
0 BO3HHKHOBEHHH KU3HU
Tema 3.6 | IIpoucxoxaeHne 4€I0BEYECKUX 6 6 4 2
pac
Pa6ora nag UII 15




HUTOI'O no pazneny 3 | 43 15 28 18 2 8
Pa3znen 4 | DxocucreMsbl
Tema 4.1 | Cpena obutanus OpraHu3MOB U 6 6 6
ee (hakTopsl
Tema 4.2 | OcHOBHBIE THUIIBI 4 4 4
JKOJIOTHYECKHUX
B3auMOJICUCTBUHI
Tema 4.3 | buoreoienos 4 4 4
Tema 4.4 | IlumeBble HemM W CETH 6 6 4 2
[IATAHUSA. [IpaBuio
9KOJIOTUYECKOU MUPAMU/IBI
Tema 4.5 | OcHOBBI palMoOHAIBHOTO 8 8 4 4
MIPUPOIOTIOIB30BAHMS
Tema 4.6 | buonuka 6 6 6
Pa6ora wag UI1 43
UTOIO no pazgeay 4 | 77 43 34 28 - 6
BCEro | 212 78 134 106 6 22

4. COIEP)KAHUE YYEBHOM JUCIUTIIUHBI
4.1 Conepxxanue y4eOHO AUCHUNTIHHBI

Beenenue. buonorus kak Hayka. MeToabl HAy4YHOI 0 O3HAHUS

buonorus kak Hayka. OTpaciu OHOJIOTHH, €€ CBSI3U ¢ APYruMH HayKaMu. OObEeKT U3ydeHus
Oouosornu - Owuomormueckue cuctembl. OOmMEe TpPHU3HAKH OHOJIOTMYECKHX CHUCTeM. Poib
OMOJIOTMYECKUX TEOpUd, uaed, rumnore3 B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUpA.

Obvekm u3yuenus Ouonocuu — odacueas npupooa. OmauuumenvHvie NPUSHAKU IHCUBOU
npupoobl: yposHesas opeanuzayus u 36onoyus. OCHO8HbIE YPOSHU OP2AHUZAYUU HCUBOU NPUPOODL.
Ponv buonocuueckux meopuil, udet, cunomes 8 poOpMupo8aHUU COBPEMEHHOL eCMeCmEeHHOHAYYHOU
Kapmumnsl Mupa. Memoowvl no3HaHUs HCUBOU NPUPOOBI.

Pa3gen 1. Kiierka
Tema 1.1 XuMH4YeCKHIi COCTAB KJIETKH
[Tnanupyemsie pesynbratsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

[utonorus - Hayka o kierke. M. Illneinen u T. [IIBaHH - OCHOBOIOJIOKHUKH KIIETOYHOMN
Teopur. OCHOBHBIE IIOJIOKEHUS COBPEMEHHOM KJIETOYHOM TeOopuH. Poib KIETOYHOM Teopuu B
(hOopMHPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYUYHOM KapTUHBI MUpa. MeTo/1bl U3y4eHUs KIETKU.

XUMHUECKUH COCTaB KJIETKU. Makpo- U MUKpoaieMeHThl. CTpoeHne U (GYHKIUU MOJEKYI
HEOpPraHMYECKUX M OpraHMYeCcKHX BellecTB. B3aumocBs3u crpoeHus U GyHKIUI MOJEKYII.

Crpoenrie 1 QyHKIIMHM YacTeld U OPraHOMIOB KJIETKU. B3auMocBsi3u cTpoeHus: u QyHKIUN
yacTel U OPraHOUA0B KJIETKU. XMMHUECKUN COCTaB, CTPOEHHE U (PYHKIIUU XPOMOCOM.

Muoroo0pasue kietok. IIpokapuoTsl M 3ykapuoTbl. Bupycel. Mepbl npoduaakTuku
pacrnpocTpaHeHHUs] BUPYCHBIX 3a00J1eBaHMii.

Tema 1.2 Kj1eTKa - eITMHHIA }KHBOT0
[Tnanupyemsie pesynbrarsl: [11-4, I[16-1110; OK 1, OK 2, OK 4, OK 5, OK 6



KneTka - reHeTHUECKast €MHUIIA KUBOTO.

[IpoBenenne OHOIOTMYECKUX HCCIEIOBAaHUMN: HAONIOEHNE KIETOK PACTEHUN M >KMBOTHBIX
MO/ MHUKPOCKOIIOM; TMPUTOTOBIICHUE MHUKPOIPENapaToB, MX H3YYCHHE M OIMUCAHUE; OIBITHI IO
OTIpEICNICHUIO KaTaIMTHUECKONH aKTUBHOCTH (DEPMEHTOB; CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
pacTeHHid, )KMBOTHBIX, TpUOOB M OaKTEepuil, MPOIECCOB OpOKCHUS W IbIXaHUs, (OTOCHHTE3a U
XEMOCHHTE3a, MUTO3a U Mei03a, pa3BUTHUS TIOJIOBBIX KJIETOK y PACTEHUN U )KUBOTHBIX.

Pazeumue snanuii o knemke (P.I'yk, P.Bupxos, K.bap, M.IllIneiioen u T.1lleann).

Knemounass meopusi. Ponv kiemouHou meopuu 8 CMAHOBIEHUU  COBPEMEHHOU
ecmecmeenHOHAYYHOU Kapmunbl MUpa.

Xumuueckuii cocmas kniemxu. Ponb HeopeaHuyeckux u opeaHuyecKux eujecms @ Kiemke u
OpeaHuzme 4enosexa.

Cmpoenue knemxu. OCHOBHble Yacmu U OpeaHoudsbl KiemKu, ux QyHkyuu, 0osoepHvie u
sA0epHble Kiemku. Bupycel — Hexknemounvie ¢popmul. Cmpoenue u ¢ynxyuu xpomocom. JJHK —
Hocumesnb HacieoCmeeHHou ungopmayuu. 3HauyeHue noCMoOAHCMEA YUCId U HOpMbl XPOMOCOM 8
knemxax. I'en. ['enemuueckuti Koo.

Ilposedenue duonozuueckux uccied08anuil: HabI0eHue KiemoxK pacmeHull U HCUGOMHbIX
OO0 MUKDOCKONOM HA 20MOBbIX MUKPONpEenapamax u ux onucanue, CpagHeHue cmpoeHus Kiemox
pacmenuti U HCUBOMHBIX; NPUSOMOBIIEHUE U ONUCAHUE MUKPONPENnapamos Kiemox pacmenul.

JlabopaTopHo-npakTH4ieckoe 3ansitue Ne 1

I/I3yquI/Ie KJICTOK paCTeHI/Iﬁ H )KUBOTHBIX ITOA MUKPOCKOIIOM Ha I'OTOBBIX MHUKpPOIIpEIIaparax,
WX OMHUCaHHE.

JlabopaTopHo-nnpakTH4yeckoe 3ansitue Ne 2

CpaBHEHHE CTPOEHUS KJIIETOK PACTEHUI U KUBOTHBIX HA TOTOBBIX MHUKpOIIpEnaparax.

Tema 1.3 O0MeH BellecTB U JHEPTUU B KJIETKe
[Tnanupyemsie pesynbratsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

OOMeH BellecTB U MpPEBpPALICHUS dHEPrHMM B KieTKe. DHepreTuueckuid oomeH. Cragum
sHepreTudeckoro oomeHna. bpokenue u npixanue. @orocuHTe3. CBETOBbIE U TEMHOBBIE PEaKIUH
¢dbotocunTesa. Xemocunrtes. Poiabs xeMocunTesupytomux 0akrepuid Ha 3emie. [Tnactudeckuit oOMeH.
I'enetnueckas uHdopmarus B kierke. ['en. 'enernueckuit kon. buocunres 6emka. MaTpuuHbIif
XapakTep peakluii OMoCHHTE3A.

Tema 1.4 JlejieHUe KJIETKH
[Tnanupyemsie pesynbrarsl: [11-4, I16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

Comarndeckue U MOJOBbIe KIeTKH. JKU3HEHHBIN LUK KIeTKU: uHTepdaza U MuTo3. Pasbl
MuTOo3a. Melio3, ero ¢gaspl. Pa3BuTHe MMOIOBBIX KIETOK Y PACTEHUM U KUBOTHBIX.

Pa3nen 2. Opranusm
Tema 2.1 Pa3mHoOKeHHe OPraHU3MOB
[Tnanupyemslie pesynbratsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

OOHOKIIETOYHBIE U MHOTOKJIETOUHBIE OpPraHu3Mbl. TKaHU, OPraHbl CUCTEMBbl OPraHOB, UX
B3aMMOCBSI3b KaK OCHOBa IIEJIOCTHOCTH opranusma. ['omeocta3. I'ereporpodsl. CampoTtpodsl,
napasuTbl. ABTOTpodbI (XeMoTpodsl U GOTOTPOdHI).

BocnpousBeneHne opraHu3MoB, €ro 3HadeHHME. becrnoigoe M I0J0BOE pa3MHOXKEHHUE.
OmnogorBopenue. OmI0A0TBOPEHNE Y IBETKOBBIX PACTEHHUM U MO3BOHOYHBIX KMBOTHBIX. BHenHee
U BHYTPEHHEE OIUIOAOTBOPEHUE.

Tema 2.2 UnanBuayabHOE Pa3BUTHE OPraHu3Ma. ZKM3HeHHbIH UK



[Tnanupyemsie pesynbrarsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

NuauBuayaibHoe pa3BuUTHE OopraHusma (oHTOTrEHE3). OMOpHOHaIbHOE U
OCTIMOpHOHaNIbHOE pa3BuTHE. [IprunHbI HapymeHni pa3BUTHS OPraHU3MOB. JKU3HEHHbIC IIUKIIBI
" 9CpCAOBAHUC MMOKOJICHHUU. HOCJ’IGZ[CTBI/HI BJIMAHUSA aJIKOT'OJIsI, HUKOTHUHA, HAPKOTUYCCKUX BCUICCTB
Ha Pa3BUTHUE 3apOJbIIIa YEJIOBEKa.

JlaGopaTopHo-npakTu4yeckoe 3ansitue Ne 3
Briasnenune u onucanne IMPU3HAKOB CXOACTBA 3ap01[blmep"1 YCJIOBCKA U JPYTHUX IMO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX IBOJIIOIMOHHOIO POJACTBA.

Tema 2.3 HapyuieHusi pa3BUTHSI OPraHU3MA
[Tnanupyemsie pesynbrartsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

Hapymenus pa3sutus opranu3MoB. HIuBHUyalbHOE pa3BUTHE YelloBeKa. PenpoaykTuBHOE
310pOBBE.

Tema 2.4 OcHOBHEIE TeHeTHYECKHE OHATHS
[Tnanupyemsie pesynbrartsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

HaCJIeIlCTBeHHOCTI) ¥ U3MEHYHNBOCTH - CBOMCTBA OpTraHru3MOB. T'eneruxa. MCTOIILI T'CHCTHUKU.
MeTob1 U3yUeHHs HACIEeICTBEHHOCTH YeJIOBEKa.

'eneTndeckass  TEPMHUHOJIOTHSI W CHUMBOJHMKA. 3aKOHOMEPHOCTHM  HACJEIOBaHMUS,
ycTaHoBIIeHHbIe ['. MenzaeneM, MX IUTOJOTMYECKHE OCHOBBL. 3aKOHOMEPHOCTU CLEIIEHHOTO
HacnenoBanus. 3akoH T. Moprana. Onpenenenue mosa. TUITBI OpeeieH s moJa.

JlabopaTopHo-nnpakTu4yeckoe 3ansitue Ne 4
CocraBieHne TpOCTEHIINX CXeM MOHOTHOPHUIHOTO CKPEUTUBAHUSI.

JlabopaTopHo-npakTH4yeckoe 3ansaTue Ne 5
CocraBieHne NpoCTeHIINX CXeM AUTHOPUTHOTO CKPEIIUBAHMSL.

Tema 2.5 OcHOBHBIE 3aKOHOMEPHOCTH HACJIECTBEHHOCTH
[Tnanupyemsie pesynbrarsl: [11-4, I[16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

HacnenoBanwue, cremieHHOe ¢ ToJ0M. B3aumojeiicTBue TeHOB. ['€HOTHI Kak IEIOCTHAs
cuctema. Pa3Burue 3HaHnu 0 reHotune. ['eHoM desoBeka. XpoMOCOMHast TEOPHSI HACIESICTBEHHOCTH.
Teopuss reHa. 3aKOHOMEPHOCTH W3MEHYMBOCTH. MoaudukalmoHHas W3MEHYMBOCTh. Hopma
peaKiuu.

Tema 2.6 OCHOBHBbIE 3aKOHOMEPHOCTH H3MEHYHBOCTH
[Tnanupyemsie pesynbrarsl: [11-4, I[16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

HacnencrBenHnass M3MEHYMBOCTh: KOMOWHATHBHAS W MYTAallMOHHAas. Buabl MyTanmii, ux
npuynHbl. [locnencTBust BIMSHUAS MyTareHOB Ha OpraHu3M. Mephbl 3alllUThl OKPYXKAOIIEN CPEbl OT
3arpsi3HEHUs] MyTareHaMu. Mepbl MpoQUIaKTUKHN HACIEICTBEHHBIX 3a00JIeBaHU YETTOBEKA.

JlabopaTopHo-npakTH4yeckoe 3ansaTHe Ne 6
JlokazaTenbcTBa 3aKOHOMEpPHOCTH H3MEHYMBOCTU. [locTpoeHHe BapHaIlMOHHOTO psia u

BAPUALIMOHHON KPUBOM.

Tema 2.7 Cenexuusi pacTeHH, )KHBOTHBIX, MUKPOOPTAaHU3MOB



[Tnanupyemsie pesynbrarsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

Cenexuus, ee 3agauu. Bxkinag H.W. BaBunoBa B pa3BuTHE CENeKUUU. YUEHUE O LEHTPAX
MHOT000pa3usi W MPOUCXOXKICHHUS KYJIbTYPHBIX pPACTCHHH. 3aKOH TOMOJIOTUYECKHUX pSJIOB B
HACJICJICTBEHHOW HM3MEHYMBOCTH. METO/ABI CENEKIUH, MX TCHETHUYECKHe OCHOBHL. (COoOEHHOCTH
CEJICKIIUN PACTCHUH, )KUBOTHBIX, MUKPOOPTaHMU3MOB. BHOTEXHOJIOTHSI, ee HampaBJIeHUs.. DTHUECKHE
aCTIeKThl PA3BUTHSI HEKOTOPHIX WCCIEAOBAaHUNH B OHOTEXHOJIOTUM (KIIOHMPOBAHHE YEJIOBEKa,
HaIpPaBICHHOE U3MECHCHHE TEHOMA).

[TpoBenenue OMOIOTHMYECKUX HCCIIEAOBAHUI: COCTABICHHE CXEM CKPEIIMBAHUS, pEIICHUE
TCHETHYECKUX 3aJad; TMOCTPOCHUE BApUAIIMOHHOTO psifa W BapUAIlMOHHON KPUBOW;, BBISBICHUC
MCTOYHHUKOB MYTareHOB B OKPYXKaromIei cpeae (KOCBEHHO), H3MEHUYMBOCTH y 0CO0€H OJJHOTO BH/A;
CpaBHUTEIbHASI XapaKTEPHCTUKA OECIOIOr0 M IOJIOBOTO PAa3MHOXCHHUsS, OILUIOJOTBOPEHHS Y
[[BETKOBBIX PAaCTEHUI W IMO3BOHOYHBIX JKUBOTHBIX, BHEIIHETO M BHYTPEHHETO OIUIOJOTBOPEHUS,
nopoJ (COpTOB); aHAIM3 M OICHKA 3TUYECKHUX ACIIEKTOB Pa3BHTHS HEKOTOPHIX HCCIICJIOBAHHIA B
OMOTEXHOJIOTHH.

Opeanuzm — edunoe yenoe. MHo2oobpasue opeanuzmos.

Obmen sewgecms u npeepaujerus IHepeUl — COUCMEA HCUBIX OP2AHUZMOS.

Henenue knemku — OCHO8a pocma, pazsumusi U pasmHOJNCeHUs opeanusmos. Ilonosoe u
becnonoe pasmHodiceHue.

Onnooomeopenue, e2o 3HaueHue. HcKyccmeeHHoe ONI000MEOPeHUe Y pPACMmeHull U
HCUBOMHDIX.

Hnousudyanvrnoe pazeumue opeanusma (oHmoeenes). Ilpuuunvl Hapywenuti pazeumus
opeanuszmos. HMuousudyanvnoe pazeumue uenosexa. Penpooykmuenoe 300oposve. Ilocreocmeus
BIUSAHUS AIKO2OJIA, HUKOMUHA, HAPKOMUYECKUX eUjeCms Ha pa3sumue 3apoobliid Yeio08eKd.

Hacneocmeennocmos u usmeHuusocms — c80lcmea opeanusmos. Ienemuxa — Hayka o
3AKOHOMEPHOCMAX HACIeOCMBeHHOCMU U usMeHuugocmu. 1. Menoenb — 0CHOBONONOICHUK 2eHEMUKU.
I'enemuueckas mepmMuHonO2Us U CUMBOIUKA. 3AKOHOMEPHOCMU HACIe008AHUs, YCHAHOBIEHHble
I "Menoenem. Xpomocomnas meopus nacreocmeennocmu. CogpemenHble npedCmagieHus o 2eHe u
2eHoMme.

Hacneocmeennas u HenacaieocmeeHHas U3MenyueoCcms. BiusHue mMymaeenos Ha opeanusm
yenogexa. 3nauenue ceHemuxu Onisi MeOuyunsl u cenekyuu. Hacneocmeennvie Oone3Hu yenosexd, ux
npuyunvl u npoguiakmuxa. Cenexyusi. Yuenue H.U.Basunosa o yewmpax mHo2000pasus u
npouUCxXodcoeHuss  Kyiomypuvix pacmenuil. OcCHo6Hble MemoObl celeKyuu. ubpuousayus,
UCKYCCMBEHHbIIL OMOOP.

Buomexnonoeus, ee oocmudiceHus. Dmuyeckue ACneKmvl  pa3eUmMusi  HeKOMOPbIX
uccie0osanuil 8 OuomexHoI02uU (KIOHUPOBAHUE Yello8eKa).

Ilposedenue 6uonozuvecKux uccied08aHuil: 8vlaieHue NPUIHAKOE CX00CMEa 3apoobliiell
yenoeeKa u Opyeux MieKONUManuux Kak 00Ka3ameibcmeo ux poocmed, UCMOYHUKO8 MyMAa2ceHO8 6
oKpydHcatoujeli cpede (KOC8EHHO) U OYEHKA 8O3MONCHBIX NOCACOCMBUL UX BIUAHUA HA COOCMBEHHDIIL
OpeaHusM, COCMABIeHUe NPOCMENUUX CXeM CKPEWUBAHUL, PeuleHue dIeMEeHMAPHBIX 2eHeMUYECKUX
3a0a4, aHamu3 U OYEHKA IMUYEeCKUX ACNeKmMO8 pA36umusi HeKOMOpbIX UCCLe008aAHUll 6
OuomexHono2uuU.

Paznen 3. Buag
Tema 3.1 Teopusi 3BoIIOLIMHA
[Mnanupyemsie pesynbrartsl: [11-4, I[16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

JlokazaTenbcTBa  3BOJIOLMU  KMBOM  NIpUpoAbl. buoreHernueckuié 3akoH. 3aKOH
3apOJBIILIEBOIO CXOJICTBA.

Pa3zutue sBomtonoHHbIX Hieil. 3Hauenue pabor K. Jlunnes, yuyenus XK.b. Jlamapka,
sBoJIOIIMOHHOM Teopun Y. [lapsunHa. Bun, ero kpurepuu. [lonyndmus - CTpyKTypHasi €IMHULIA BUA.
VYyenne Y. JlapBuHa 00 sBomONMH. Posib HBOMONIMOHHON TeOpHH B (POPMHUPOBAHUH COBPEMEHHOMN



€CTECTBEHHOHAYYHOW KapTUHBI MUPA. J[BIKYIIIHE CHIIBI 3BOIOIIH. DOPMBI €CTECTBEHHOT'O 0TOOpA.
B3anMocBs3p IBMKYIIUX CHI dBoionnd. CHHTeTHYecKas Teopus sBomonuu. [lomymsmus -
JJIEMEHTapHAasl €JIMHUIIA SBONIONUHU. JieMeHTapHble (akTopsl 3Bomtonuu. HccnemoBanus C.C.
YerBeprkoBa. 3aKOHOMEPHOCTH HACJICJOBAaHUSI NPU3HAKOB B IMOMYJSALHUAX Pa3HOTO THIIA. 3aKOH
xapau - BaiiHOepra. Pesymprarel 3Bomtonuu. DopmupoBaHUE NPUCIOCOOJICHHOCTH K Cpele
obutanus. OOpa3oBanue HOBBIX BUIOB. CriocoObl BHm00OpazoBanus. CoXxpaHEeHHE MHOTOO0pa3Hs
BHJIOB KaK OCHOBA yCTOMYHMBOCTU OHOC(EPHI.

JlabopaTopHo-npakTHyeckoe 3ansaTue Ne 7
CocraBieHne cxeMbl HCTOPUH Pa3BUTUS OPraHUYECKOTO MUPA.

JlaGopaTopHo-npakTuyeckoe 3ansaiTue Ne 8
Jloka3zaTenbcTBa poJCTBA YEIOBEKA C MIEKOMUTAIOIUMU.

Tempbl 3.2 — 3.3 MuKpO3BOJIIOLMS U MAKPOIBOJIIOLHS
[Tnanupyemsie pesynbrarsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

MukposBomronus. Makpossomonus. PopMbl 3BONIOLKN (IMBEPreHNUs, KOHBEPIeHIMs,
napajuienusm). [yt u Hanpasnenus spomonuu (A.H. Cesepros, M.U. [lImansraysen). [Ipuunnbt
OMOJIOrMYECKOTr0 Mporpecca U ONOJIOrHIEeCKOro perpecca.

OTnuuuTeNbHbBIE IPU3HAKY KUBOTO.

JlabopaTopHo-npakTH4ieckoe 3ansitue Ne 9
Ornucanme oco0eit IBYX pa3HbIX BUJOB OJHOTO POJia MO KPUTEPUSIM BHIA.

JlaGopaTropHo-npakTu4yeckoe 3ansatue Ne 10
JlokazaTrebCcTBa IBOJIOIUH.

Tema 3.4 UcTropus npeacTaBjieHnii 0 BOSBHUKHOBEHHH KM3HH HA 3eMJle
[Tnanupyemsie pesynbrarsl: [11-4, I[16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

['MnoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie. DTambl BOJIOLMK OPTaHUYECKOro MUpa Ha
3emuie. OcHOBHBIE apOMOP( 03I B IBOJIIOIIMN PACTCHUI U )KUBOTHBIX.

Tema 3.5 CoBpeMeHHbIE PeACTABIEHUS 0 BOSHUKHOBEHUM KU3HU
[Tnanupyemsie pesynbrarsl: [11-4, I16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

3BOJ’IIOI_II/IOHHOC APEBO PACTUTCIILHOTO MUpPaA. 3BOJHOI_[I/IOHHOG APEBO KUBOTHOI'O MHpPaA.

Tema 3.6 IIpoucxoxxaeHne 4ea10Be4eCKHUX pac
[Tnanupyemsie pesynbratsl: [11-4, [16-1110; OK 1, OK 2, OK 4, OK 5, OK 6

['MmoTe3bl TPOMCXOXKACHUS YeJIOBEKa. JTambl HBOJIOIMH YelOBeKa. [IponcxoxkmeHne
yenoBeyeckux pac. Kputrka pacusma u coluanabHOrO JapBUHHU3MA.

[TpoBeneHne OMOIIOTUYECKUX HWCCIIETOBAHMIA: BBISIBICHHE apoMOP(O30B, MANOATANTAINH,
NPUCTIOCOOTIEHUH K cpefie OOMTaHUsl Yy OpraHU3MOB; HaOJIOJICHHE W ONUCaHHe O0coOel BuAa IO
Mop(ooruueckoMy KpUTEpHUIO; CpaBHUTEIbHAS XapaKTEPUCTHKA Pa3HbIX BHUJIOB OJHOTO pojia Io
MOP(OJIOTHUECKOMY KPUTEPHIO, HICKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, GOpPM €CTECTBEHHOTO
oT0opa, crroco00B BU000pa30BaHusl, MUKPO- U MAaKpO3BOJIIOLUY, TyTeH U HAIIPAaBJICHUH SBOJIIOIHH;
aHaJIM3 ¥ OLICHKA Pa3IMYHBIX TUIIOTE3 BOSHUKHOBEHUS KU3HU Ha 3emJie, IPOUCX0KICHHS YeoBeKa
1 (OpMHUPOBAHUSI YEIOBEYECKUX pac.
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8uU0a, eounuya 3eoyul. Jleudxcywue cuibl 260a0YUU, UX GIUAHUE HA 2eHOPOHO NONYIAYUU.
Cunmemuueckasn meopus 26onoyuu. Pesynomamot s6ontoyuu. Coxpanenue MHo2006pasus 6008 Kaxk
OCHO8a YCMOUYUB020 pa3sumus buocgepoi.

T'unome3svl npoucxodrcoenusn sncusHy. OmauuumenvHbvle NPUSHAKU HCUBO2O0. YclodicHenue
JHCUBLIX OpP2AHUZMO8 Ha 3emie 6 npoyecce 38onoyuu. I unomesvi NPOUCXONHCOEHUs HeN08eKd.
Deonoyus uenosexa.

Ilposedenue buonozuuecKux ucciedo8anuil: onucanue ocooell 6uda no Mop@oI0cULecKomy
Kpumepuio;, 6bla6leHUe NPUCNOCODNIEHUL Op2aHU3ZMO8 K cpede OOUMAHUs, aHAIU3 U OYEHKA
PA3TUYHBIX 2UNOME3 NPOUCXOHCOCHUS HCUSHU U YeTl08eKd.

JlaGopaTopHo-npakTuyeckoe 3ansaTue Ne 11
Anamus u OLICHKA PA3JIMYHBIX I'MIIOTE3 IPOUCXOXKIACHUSA KU3HU U YCIIOBCKA.

Pa3nen 4. IxocucTeMbl
Tema 4.1 Cpena oOuTaHusi OpraHu3MoB u ee GaKTopoB
[Tnanupyemsie pesynbrarsl: [11-1110; OK 1, OK 2, OK 4, OK 5, OK 6

Dkonornyeckue HakTopsl, O0IINE 3aKOHOMEPHOCTH UX BIUSHHUS HA OPTaHU3MBI.

Tema 4.2 OcHOBHEBIE THIIBI DKOJOTMYECKHX B3aMMOAEiiCTBHI

3aKkoH ONTHUMyMa. 3aKOH MUHUMyMa. buonorumdeckue putmbl. PotonepuoansM. Tumsl
B3aMMOOTHOIIICHUH.

[Tnanupyemsie pesynbrarsl: [11-1110; OK 1, OK 2, OK 4, OK 5, OK 6

Tema 4.3 Buoreonenos
[Tnanupyemsie pesynpratsl: [11-1110; OK 1, OK 2, OK 4, OK 5, OK 6

[Tonsitus "Omoreomeno3" u '"skocucrtema". BupoBass M TPOCTpaHCTBEHHAsl CTPYKTypa
3KOocHucTeMbl. KOMITOHEHTBI SKOCHUCTEMBI.

Tema 4.4 IInmesbie nenu u cetu nuTanus. [IpaBuiio 3K010ru4ecKoil MUPaMuUIbI
[Tnanupyemsie pesynbrarsl: [11-1110; OK 1, OK 2, OK 4, OK 5, OK 6

[Tumessle cBsi3u B 3kocucreMe. Tpoduueckue ypoBHH. Tumsl numieBbix neneu. [lpasuna
JKOJIOTUYECKON TUPaAMUJBI.

JlaboparopHo-nnpakTn4yeckoe 3ansitue Ne 12
N3ydeHune nuineBbIX UENel U CeTel MUTaHUs.

Tema 4.5 OCHOBBI PALIMOHAJIBLHOI'0 IPHPOAOIIOJIb30BAHMS
[Tnanupyemsie pesynbrarsl: [11-1110; OK 1, OK 2, OK 4, OK 5, OK 6

KpyroBopor BemiecTB M NpeBpallleHUs 3HEpPrud B sKocucreMe. CaMoperynsuus B
AKOCUCTEME. Y CTOMYMBOCTh M AUHAMHKA 3KocucTteM. Ctaanu pa3BuTus 3Kocuctembl. Cykieccus.
AHTpoTIOTeHHOEe BO3JeicTBUE Ha Ouocdepy. Cxema arposkocuctembl. Ocobo oxpaHseMble
npupoaHsie Tepputopun Poccum.

JlaGoparopHo-npakTuyeckoe 3ansaTue Ne 13



CpaBHHUTENIBHOE OINKUCAHME OJHOW M3 €CTECTBEHHBIX MPUPOAHBIX CHUCTEM (Jieca)
arpod’KOCUCTEMBI (ITIIIEHUYHOTO TIOJIA).

JlaGopaTropHo-npakTu4yeckoe 3ansitue Ne 14
Onucanue aHTPONOTCHHBIX H3MEHEHUH B IPUPOTHBIX JaHAIadTax.

Tema 4.6 Buonuka
[Tnanupyemsie pesyabtatsl: [11-1110; OK 1, OK 2, OK 4, OK 5, OK 6

buocdepa - rmobanpHas 3xocuctema. Yuenue B.U. Bepnazackoro o 6uocdepe. OcobeHHOCTH
pacripenenenusi Omomaccsl Ha 3emiie. bruonornueckuii KpyroBopot. buoreHnas Murpanus aToMoB.
Opomonust  6nocheprl. ['mobanpHBIE aHTpONOreHHble H3MEHEeHHsT B Ouocdepe. IIpobrema
YCTOMUUBOTO Pa3BUTHSI OHOCHEPHI.

[TpoBeneHne OMOTOTUYECKUX UCCIIEIOBAHMI: HaOII0IeHNE U BBISIBIICHUE TPUCTIOCOOTICHHH Y
OpPraHU3MOB K BIIMSHHUIO PA3IMYHBIX HKOJOTHYECKUX (HaKTOPOB, AOMOTHUYECKUX U OMOTHYECKHUX
KOMITOHEHTOB JKOCHCTEM (Ha OTAENbHBIX IPUMEpax), aHTPOIIOI€HHBIX U3MEHEHUN B HKOCHUCTEMAaX
CBOEH MECTHOCTH; COCTAaBJIICHHE CXEM IIEPEHOCa BEIECTB M SHEPIHMH B IKOCHCTEMAax (THIIEBBIX
neneil W cereil); CpaBHHUTENbHAs XapaKTEPUCTHKAa SKOCHUCTEM U arpoO’KOCHCTEM; OIKCAHUE
HKOCHUCTEM M arpO’KOCUCTEM CBOSH MECTHOCTH (BUAOBAs U MIPOCTPAHCTBEHHAS CTPYKTYPa, CE30HHbIC
W3MEHEHUS, HATMYMEe aHTPOMOTEHHBIX M3MEHEHUH); UCCIIeIOBAaHNE U3MEHEHHI B DKOCHCTEMax Ha
OMOJIOTHYECKUX MOJEISIX (aKBapHyM); pEUICHHE OSKOJOTMYECKHX 3a/a4; COCTaBJICHHE CXEM
KpYyroBOpPOTOB YIJIepoJa, KUCJIOpOoJa, a30Ta; aHAJIW3 U OIEHKA TIJI00aJbHBIX AHTPOMOTEHHBIX
W3MEHEHUH B Ouocdepe.

buonuka - kak 0HO U3 HampaBiIeHU Ouonoruu u kubepHeTuku. Co3aHNEe COBEPIICHHBIX
TEXHUYECKHX CHCTEM U YCTPOICTB MO aHAJIIOTUH C KUBBIMH CUCTEMaMHU.

OKonocuueckue  akmopvl, UX 3HA4YeHue 6 JICUHU  Opeanu3mos. Buooeas u
npocmpancmeennas cmpykmypa dxocucmem. Iluwegvle c8:3u, Kpyeogsopom —eeujecms u
npespaujenus dsHepeul 8 skocucmemax. Ipuuunsvt ycmoudugocmu u cMeHvl IKOCUCTEM.

buocgepa — enobanvnas sxocucmema. Yuenue B.U.Bepnaockoeo o buocghepe. Ponw sncusvix
opeanusmos 6 buocghepe. Ieonoyus buocgepul. I 106anvnvle IK0N02UYECKUE NPOOIEMbL U NYMU UX
peutenus. Ilocneocmeusn oesmenvnocmu yenoseka 6 oxkpyxcarowell cpeoe. llpasuna nosedenus 6
npUpoOHol cpede.

Ilpogedenue Ouonozuueckux uUcc1e006anull: 6visgleHuUe AHMPONOSEHHbIX USMEHEHULl 8
9KOCUCTNeMAax CcBoell MeCmMHOCMU, COCMmAGIeHue cxeM nepeoayu eewjecms U sHepeuu (yeneti
NUMAHUs);, CPAGHUMENbHAS XAPAKMEPUCMUKA NPUPOOHBIX IKOCUCMEM U ASPOIKOCUCTEM CBOell
MECMHOCMU,; UCCIe008aHUe USMEHEeHUIl 8 IKOCUCeMAX HA OUOI02UHeCKUX MoOelsax (akeapuym);
peuienue KO0N02UYeCKUx 3a0ay, aHanu3 u OYeHKa NOCie0Cmeuti co6CmeeHHoU 0esimeIbHOCMU 8
oKpyatcaroujeli cpeoe, 2100ANbHBIX IKOI02UYECKUX NPodIeM U nymell ux peuleHus.

4.2 O0beM yueOHOM AMCUMIIMHBI M BUABI YU4eOHOIl padoThI

Buj yueOHoit padoThl O0bem yacoB

MakcumajibHas ydeOHasi HATpy3Ka (Bcero) 212
Oo6si3aTeibHAs YUeOHAsi HArPY3Ka (Bcero) 134

B TOM UYHCIJIE:

JIEKITUNA 106
1ab0opaTOpHbIE 3aHATHS 22
MIPAKTUYECKHE 3aHSITHSI 6

dopma NPOMEKYTOYHON aTTECTALIUU: BO 2 CEMECTPE - IK3AMEH

WNHnuBuayanbHBIA IPOEKT 78




S. MPUMEPHBIE TEMBI U1 UHANBUJAYAJIBHBIX ITPOEKTOB *%#%

1. IlpakTnyeckue 1oKa3aTeabCTBA 0Opa30BaHMsI OPraHUUECKUX BEIECTB B PACTEHUH IIyTEM
¢dorocunTesa.

2. BpisiBIeHME  TOBBIIMIEHUS  MPOAYKTUBHOCTH  (POTOCHHTE3a B  HCKYCCTBEHHBIX
9KOJIOTUYECKUX CUCTEMAX.

3. HccnenoBaHue MCTOUYHUMKOB MYTAareHOB B OKpY»Karolled cpene (KOCBEHHO) M OLIEHKa
BO3MOYKHBIX MTOCIIEICTBUI UX BIUSHUS Ha COOCTBEHHBI OPraHU3M.

4. Jloka3arenbcTBa pa3HOW MHTEHCUBHOCTH METa00IM3Ma B Pa3HbIX YCIOBUAX Yy PACTCHUN U
KUBOTHBIX.

5. AnHanu3 KJeTo4Has TeOpusi CTPOSHUS] OPraHU3MOB. VIcTOpus 1 COBPEMEHHOE COCTOSIHUE.

6. AHanu3 posn NPOKAPUOTUIECKUX OPraHU3MOB B OMOIIEHO3aX.

7. BplsiBIeHHE NPAaKTUYECKOTO 3HAYEHUs MPOKAPUOTHYECKUX OPraHU3MOB (Ha IpuMmepax
KOHKPETHBIX BU/IOB).

8. AHanu3 ycriexoB COBPEMEHHOMN I'eHEeTUKH B MEIUIIMHE U 31paBOOXPAHEHUU

9. HccnenoBanue BIUSHHUS JBW)KCHUS MATEPUKOB M OJIACHEHUH Ha (opMupoBaHHe
COBPEMEHHOW PACTUTEIBLHOCTH U )KUBOTHOTO MHUPA.

10.  HccnenoBanue mpOUCXOXKICHUS OTIACIBHBIX COPTOB KYJIBTYPHBIX PACTCHUH.

11. AHau3 pa3BUTHUS YBOJTIOLMOHHBIX uaen 1o Y. JlapBuHa.

12. AHanmu3 COBPEMEHHOIO JTafla pa3BUTUs 4eloBedecTBA. YenoBeueckue pachl.
OnacHocTh pacu3Ma.

13. AHTpONOT€HHOE BO3JCHCTBHE HAa MPUPOAY HA PA3JIUYHBIX OTanax pPa3BUTHI
oOmiecTBa. AHANINU3 Pe3yIbTaTOB UCCIIECIOBAHHUS.

14. HccnenoBanre OpUYMH W TPaHUI] YCTOMUMBOCTH Oumocdepsl K BO3IEHCTBHIO
NEeSATEIbHOCTH JIFOACH.

15. Amnamu3 omacHOCTH TJIOOANbHBIX HapymeHuid B Ouocdepe. O30HOBBIE «IBIPBI»,
KHUCJIOTHBIE 101, CMOTH M MX IIPEIOTBpALCHUE.

16.  HccrnemoBanue W BBISIBIICHHE MPUYHH BO3HUKHOBEHHS DKOJIOTHYECKUX KPHU3UCOB U
sKosornueckux karactpod. [IpemnoTBpaiieHue nx BOZHUKHOBEHUSI.

17.  Amnanu3 BKJa/a pOCCUNCKUX YUEHBIX B pa3BUTHE OMOJIOTHH.

18.  HccrnenoBaHue BIMSHUSA OKpYXarollled Cpellbl U €€ 3arpsA3HEHuss Ha pa3BUTHE
OpraHU3MOB.

19.  HccnenoBaHue BIUSHMS KypEHUsI HA OPraHU3M MOJPOCTKA.

20.  V3ydeHue W aHaIU3 POJU MPABUTEITHLCTBEHHBIX M OOIIECTBEHHBIX KOJIOTHYECKUX
OpraHu3alMil B COBPEMEHHBIX PA3BUTHIX CTPAHAX.

21. AHaN3 OTJIMYUHN U CXOJCTB MPEACTABUTENEH YEIOBEYECKUX PaC.

22.  AHaiu3 COBPEMEHHBIX METOJOB CEJEKIHH KYJIbTYPHBIX PACTEHHM, JIOMalIHUX
KUBOTHBIX U MUKPOOPTaHHU3MOB.

23. Anamu3  ¢nopsl Kysbacca. CocraBieHue KaTalora JEeKapCTBEHHBIX pacTeHUMU
Ky3b6acca B mecte nmpoK1BaHUS.

24.  HccrmemoBaHue BIUSHUS KypeHHs, YIOTpeOJeHHE alKorois ¥ HapKOTHUKOB
POIUTENAMH Ha SMOPHOHAIILHOE Pa3BUTHE PEOCHKA.

25.  Butamunbl, (hepMEeHTHI, TOPMOHBI U UX POJIb B OpraHuzMe. BEHISBICHHE W aHAJH3
BO3MOJKHBIX HAPYIICHHS TIPU UX HEJAOCTATKE M U30BITKE.

26.  AHaiu3 ¥ OLIEHKA COBPEMEHHBIX MPEJICTABIICHUN O 3aPOKICHUN KU3HHU.

27. AHaJIN3 U OLEHKA PA3JINYHbIX TUIOTE3 MPOUCXO0XKICHUS KU3HU U YEIOBEKA.

28.  HccnenoBaHue BIMSHUS OKpPYXAlOLIEH Cpelbl U €€ 3arpsA3HeHusi Ha pa3BUTHE
OpraHusma.

29.  BrisgBIEHHE aHTPONMOTCHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOEM MECTHOCTH.

30. AHanmu3 panMOHAIBHOTO HCIOJB30BAHHMS W OXPaHBl  «HEBO30OHOBIISIEMBIX)

MIPUPOJIHBIX PECYPCOB (Ha KOHKPETHBIX MPUMEpPaXx).



31.  HccnenoBaHue M aHaiIU3 IPUPOIHBIX SKOCUCTEM M arpO3KOCUCTEM CBOEH MECTHOCTH,
Ha OCHOBE CPaBHUTEIbHON XapaKTEPUCTUKU.

32.  IpamaTuyeckue CTpaHUIbl B ICTOPUHU PA3BUTUSI TEHETUKH, UX aHAIH3.

33.  PacuBer penTwiMii B Me3030€ M aHAIW3 BO3MOXHBIX MPHYMH HCYEIHOBEHHUS
JTMHO3aBPOB.

34.  OpraHuueckue BeIIEeCTBA PACTUTEIbHOM KJIETKH, J0Ka3aTeNbCTBA WX HAIUYUS B
pacTeHHH.

35. UccnenoBanue QopMuUpoBaHUS YCTOMYHMBBIX TOMYJSIIIUA MHUKPOOPTaHU3MOB M

BPEIUTENIEN KYJbTYPHBIX PAaCTCHUN K BO3JICUCTBUIO SIJIOXMMHMKATOB, KAaK JOKAa3aTEIbCTBO HUX
aJalTUBHBIX BO3MOKHOCTEH.

*#% Pa3paboTka, odopMIIEHHE W 3alUTa HHIMBUIYaJbHOTO IPOEKTa OCYLIECTBIISETCA
coriacHo [lonmoxkeHust o MopsiIKe OpraHU3aluy BBHITTOJIHEHHS U 3alIUThl UHANBUIYAJIbHOTO MPOEKTa
o AWCHMIUIMHAM  oOmieo0pa3oBaTeabHOrO0  IUKJIA, pa3padOTaHHOTO U YTBEPXKACHHOTO
locymapcTBeHHBIM — MPOQPECCHOHANIBHBIM  00pa3oBaTeNbHBIM  yupexkaeHueM «KemepoBckuit
arpapublil Texuukym» umenu [.I1.JIesuna (ot 30.11.2018 1).



6. IH®OPMAIIMOHHOE OBECIIEYEHUME OBYUEHMUSA
6.1 YueOHO-MeTOMMYeCKOE O0ecnieyeHHe Y4eOHOM JUCIMITHHBI

OCHOBHbIE HCTOYHHUKH:

1. Axwmanymnuna, JI. I'. buomorust ¢ ocHoBamu 3konoruu: ydebnoe mocodbme / JI. T.
Axwmanymmuaa. — Mocksa: PUOP : UHOPA-M, 2018. — 128 ¢. — ISBN 978-5-16-103562-7 // ObC
«Znaniumy. - URL: znanium.com/catalog/product/944988 (nata ob6pamenus: 06.05.2020). — Pexxum
JOCTyMa: JUIsl aBTOPU3UP. MOJIb30BATENICH. — TEKCT: ANEKTPOHHBIN.

JlonoJIHUTEIbHbIE HCTOYHUKH:

1. Kamenckmii, A.A. O6mas Owuosorus. 10-11 xmacc: yued, mias oOmeoOpa3oBart.
yupexnenuit / A.A. Kamenckuii, E.A. Kpuckynos, B.B. [1aceunuk. — Mocksa: lpoda, 2018. — 368
c.- ISBN 978-5-358-14084-4. - TekcT: HEMOCPEACTBEHHBIH.

HNuTepHeT pecypcenl:

1. Tlopran o pacTeHUSX W KUBOTHBIX: O(MUIMAIBHBIN caiT.- MockBa.- OOHOBIsETCS B
tedenne cyTok.- FlorAnimal : URL.: http://www.floranimal.ru (nata obpamenus: 06.05.2020). —
TekeT: 2eKTPOHHBIN.

2. U3yyaem 6uonoruto : Oduumansuelii cat. - MockBa.- OOHOBIISETCS B TEUEHUE CYTOK.-
URL.: http://learnbiology.narod.ru (nata oOpamenus: 06.05.2020). — TekcT: 37€KTPOHHBIMN.

3. KoHmenuuu COBpPEMEHHOTO €CTECTBO3HAHHUS : OQUIUANbHBIN calT.- Mocksa.-
anekTpoHHOoe yueOHoe mocobue.— URL.: http://nrc.edu.ru/est/ (mata obpamenus: 06.05.2020). —
TexcT: 2MeKTPOHHBIH.

6.2 MaTtepuaJIbHO-TeXHHYECKOe o0ecneyeHue y4eOHOM 1 CUNIITTHHbI

MarepuanbHO-TEXHUYECKOE B y4eOHO-MEeTOAMYeCcKoe oOecreueHne pean3aluid OCHOBHOM
obOpazoBarensHOil mporpammbl  cooTBeTcTBYyeT @DPI'OC CIIO mno cmenumansHoctd  36.02.01
Berepunapus.

1. YuebHas aynuropusi Ui NOpPOBEIEHHUS 3aHATHM, TPYNIOBBIX W WHAWBUAYAJIbHBIX
KOHCYJIbTAlIUH, TEKYLIET0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAlllH, a TAKXKe JJIs1 CAMOCTOSITEIbHON
palboThI 00YUaIOIIMXCsl, OCHAILIEHHAs! KOMITBIOTEPOM C JIMIIEH3MOHHBIM IIPOTPaMMHBIM 00€CTIeYeHUEM
Y BO3MOYKHOCTBIO IOJIKIIIOYEHHS K MH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTn « HTepHeT».

2. Pabouee MecTO mpemojaBarens, KOMIIbIOTEp- 1 IIT., JUIEH3MOHHOE MPOrpaMMHOE
o0ecrieueHue.

3. PaGouune mMecTa 1o KOJIMYECTBY CTYIEHTOB.

4. TexHuueckue cpercTBa 00yueHUs: BUEONPOEKTOP, SKPaH, MUKPOCKOIIHI.

5. YuebHo-MeTouuecKoe obecreueHme:

* KOMIUIEKT Yy4€OHO-METOAUYECKOW JIOKYMEHTAllUWU: HHCTPYKIMOHHBIE KapThl IO
BBINOJIHEHUIO MPAKTHUECKUX paboT, repdapuu;

* KOMIUIEKT y4eOHO-HarIsiAHbIX nocoOuit «buomnorusy»: mnakartel, Buaeopuwismsl (DVD u
CD), npe3eHraiuu;

* pa3IaTOYHBI MaTepHal.


http://www.floranimal.ru/
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