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PACCMOTPEHO COI''TACOBAHO
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0011e00pa3oBaTeIbHBIX,

€CTECTBEHHOHAYYHBIX

¥ TYMaHUTAPHBIX JUCIUATLINH

[Tporpamma yue6no# aucuurumnasl OO/ly.11 buonorus pazpaboraHa B COOTBETCTBUHU C
npuka3oM MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r.
N413 "OO6 ytBepxacHUU (enepaTbHOr0 TOCYAapCTBEHHOrO OOpa30BaTEIbLHOTO CTaHIapTa
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00pa3oBaTeNbHOr0 CTaHAapTa CPeIHEro MpPodecCHOHAIIBHOTO 00pa30BaHMs IO CICIHAIBHOCTH
35.02.12 CapoBo-mapkoBoe U JaHAIa(THOE CTPOUTEILCTBO" U 3apEerUCTPUPOBAHHOTO
MunucrepctBoM octuimu PO 9 urons 2022 r. (Perucrpanuonnsiii N 68818), na ocHoBanuu
[TpumepHoil pabouelt mnporpamMmbl 001Ie00pa3oBaTeNbHON AUCHUILTUHBL «buonorum» s
npodeCCHOHANIBHBIX 00pa30BaTeIbHbBIX Opranusaiui, pazpadorannoit ®I'bOY IO «Uucturyr

pa3ButTus npodeccuoHanabHOro oopasoanus» (6a30BbIi ypoBeHb BapuaHT 2) (mpotokon Nel4 ot
30.11.2022r.).
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1. O6mas xapakTepucTuKa padoyeii nporpaMMbl 00111e00pa30BaTEJIbHON THCIMILINHBI
«BHOJIOTI' U5

1.1. MecTo nucuMnMHbI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammbl CI1O:

OoOmeobpa3oBarenbHas AucCUUIUIMHA «buonoOrHs» sBiIAETCS 0043aTE€IbHOM YaCThIO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
o 35.02.12 CanoBo-napkoBoe ¥ JJaHIIa(THOE CTPOUTEIHCTBO.

1.2. llenu u ni1aHupyeMble pe3y/bTAThI 0CBOECHHUS TMCIUIIIUHBI:

1.2.1. Heau JUCUMILINHBI

Hess: hopmupoBanue y 00ydaromIMXCsi CHCTEMbI 3HAHUN O Pa3IMYHBIX YPOBHAX JKU3HU CO
3HAHUEM COBPEMEHHBIX TMPEICTABICHUH O >KMBOH TPUPOAE, HABBIKOB IO MPOBEACHUIO
OMOJIOTUYECKUX HCCIEOBAaHUN C COOJIOACHHWEM OTHUECKHUX HOPM, AapryMEHTHPOBAaHHOMN
JMYHOCTHON TIO3UIIUH 110 OEPEKHOMY OTHOIICHHIO K OKPYXKArOIIeH cpere.

3agaun:

* onyuyeHue GyHIaMeHTAIbHBIX 3HaHUH 0 Ouonorndeckux cucremax (Knerka, Opranusm,
[Momynsimus, Bun, Dxocucrema); UCTOPUU Pa3BUTHS COBPEMEHHBIX MPEICTaBICHHUM O >KUBOMN
MPUPOJIC, BBIIAIOIIMXCS OTKPBITHSIX B OMOJOrMYECKON HayKe; posid OMOIIOTMYECKOW HAayKH B
(GOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA; METO/JaX Hay4HOTO
MIO3HAHUS;

* OBJIQJICHWE YMCHUSMHU JIOTHUYECKHM MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTUYECKUX 3HAHMKA B TPAKTUYECKON NEATENBHOCTH JIIOJCH, Pa3BUTUU COBPEMEHHBIX
TEXHOJOTHI; OIpenesTh JKUBbIE OOBEKTHI B MPUPOAE; MPOBOAUTH HAOMIOAEHUS 3a
9KOCUCTEMAaMH C LEJbI0 HMX OINUCAaHUS U BBISIBICHUS ECTECTBEHHBIX M aHTPOMOTEHHBIX
M3MEHEHUH; HaXOAUTh U aHAIM3UPOBATH MHPOPMAIIHIO O KUBBIX 00HEKTAX;

* pa3BUTHUE MO3HABATENbHBIX HHTEPECOB, NHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs B Hpolecce U3yueHHs OMOIOTMYECKUX SIBJIECHUH; BBIJAIOIIMXCS JTOCTUKEHUH
OMOJIOTHH, BONICAIINX B OOIIEYETIOBEYECKYIO KYJIBTYPY; CIOKHBIX M NMPOTHBOPEUUBBIX ITyTEH
Pa3BUTHS COBPEMEHHBIX HAyUHBIX B3TJISI0B, UIEH, TEOPUH, KOHIENIIUN, TUTIOTE3 (O CYITHOCTH H
MIPOMCXOXKICHNH JKU3HH, YeJIOBEKA) B X0/1€ Pa0OTHI C pa3IMIHBIMU HCTOUHUKAMH HH(OPMAIIHH;

* BOCIHTaHHE YOEXKJIEHHOCTH B HEOOXOAMMOCTH TIO3HAHUS JKUBOW TPHUPOJBI,
HEOOXOIMMOCTH PAllMOHAIILHOTO MPHPOJIONIOJIb30BaHMs, OEPEKHOT0 OTHOLIEHUS! K MPUPOTHBIM
pecypcaM U OKpy’Karolleil cpesie, COOCTBEHHOMY 3/70POBBIO; YBRKEHUS K MHEHHUIO ONIOHEHTa
pu 00CYX/I€HUN OHMOJIOTMUYECKUX MpoOIeM;

* HCIIOJIb30BaHUE MPUOOPETEHHBIX OMOJOrMYECKMX 3HAHUN M YMEHUH B IOBCEIHEBHOU
KU3HHU JIJISl OLIEHKH TOCJEICTBHIA CBOEH JEATENHOCTH (M JEATENbHOCTH JAPYTHX JIFOAEH) 0
OTHOIIEHHWIO K OKpPY)KAIOIIeH cpele, 3M0POBBI0 APYTUX JIONEH W COOCTBEHHOMY 3/I0POBBIO;
000CHOBaHUE U COONTIOZICHUE Mep MPODUIAKTHKH 3a00JI€BaHNM, OKa3aHKE TIEPBOI MMOMOIIU MPH
TpaBMax, COOJIIO/ICHHE TTPABUJI IIOBEICHUS B IPHPO/IE.

1.2.2. [lnannpyemblie pe3yJIbTAThl OCBOCHHS 0011€00Pa30BaTEJIbHON IMCUMILUINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue TUCHUIUTHHA UMeeT mpu popmupoBanuu u pazsutuu OK u [TK



Koa n HauMeHoBanue
topmupyembIx
KOMIIeTeHIIU I

IInanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

Oo0mme

JAucuunanHapHbie

OK 01. Beibupats
CITOCOOBI pereHus
3a1a4
poheCCUOHANTBHOMN
JIeSITeITbHOCTH
IMPUMCHUTECIIBHO K
Pa3IMYHBIM KOHTCKCTaM

B yacT TPyAOBOr0 BOCIMTAHMA:

- TOTOBHOCTb K TpYAY,

OCO3HaHWE IIEHHOCTH MacTepCTBa,
TpyIoItooue;

- TOTOBHOCTb K aKTUBHOM JESTEIHHOCTH TEXHOJIOTHUECKOH H
COIMAJbHONW  HANPAaBICHHOCTH, CIIOCOOHOCTh  HHHUIMHUPOBATH,
TUTAHUPOBATH M CAMOCTOSITETILHO BBITIONHATE TAKYIO AESITEIBHOCTB;

- MHTEpeC K pa3auyHbIM chepam npodheccCHOHaTbHOM A TeIbHOCTH,
OBnaneHne  yHUBEpPCATBHBIMA  y4€OHBIMH  TO3HABATEIHHBIMHU
NECUCTBUSIMHU:

a) 0azoBbIe JJOTHYEeCKHe AelicTBHUS:

- CaMOCTOSTENbHO (HOPMYIHPOBATh U aKTyaJH3HPOBaTh MPOOIEMY,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHaBIHMBATh CYIIECTBEHHBI TNPU3HAK WJIA OCHOBaHUS IS
CpaBHEHUs, Kiaccu(UKauu U 0000IIEHUS;

- OTIPEJIENISITh [EeH ICATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH
WX TOCTH)KECHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B PACCMATPHBAEMBIX
SIBIICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JEATEIbHOCTh, OIICHUBATh COOTBETCTBHE
PE3yIbTAaTOB LENSAM, OIIEHUBATH PUCKU TIOCIIEICTBUH IS TEIIbHOCTH;

- pa3BHBaTh KpPEAaTHMBHOE MBIIUICHUE TIPU PEIICHUN KU3HEHHBIX
mpooiemM

0) 0a30BbIe HCCJIETOBATEIHCKHE TeHCTBUS:

- BJAJeTh HaBBIKAMH Yy4eOHO-HCCIIEIOBATENLCKOW W IPOSKTHOMN
JIeSITeIbHOCTH, HABBIKAMU Pa3pelIeHus! Mpooem;

- BBIABISTH NPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTYaIH3HUPOBAThH

3aa4y, BbIABUTI'aTh T'MIIOTE3Y €€ PCUICHUA, HAXOJAUTh apryMEHTBI JJI

- c(hOpMHUPOBAHHOCTh 3HAHWA O MECTE W POJIM OUOJIOTHUU B
CHCTEME eCTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBpPEMEHHON
€CTEeCTBeHHOHAYYHON KapTHHBI MHpa, B TO3HAHWU 3aKOHOB
OPUPOABl U PEHICHUH KU3HEHHO BAXKHBIX
STHUYECKUX,

COIMMAJIBHO-

OKOHOMHUYECKHX, OKOJIOTHYECKHUX  MpoOIeM
YeJI0BeYeCTBa, a TAKXKe B PEIIEHUH BOIIPOCOB PAI[MOHAIBHOTO
NPUPOAOTIONB30BaHNS; B (POPMUPOBAHMM  [IEHHOCTHOTO
OTHONICHWS K TPHUPOAE, OOIIECTBY, UYEIOBEKY; O BKIJIAJE
POCCHUHCKUX M 3apyOekHBIX YYCHBIX - OUOJIOTOB B Pa3BUTHE
OHOIOTHU;

- YMEHHE BIaJIETh CUCTEMOH OMOIOTHUECKUX 3HAHUM, KOTOpas
BKJIIOYAET:

OCHOBOTIOJATAIOMINE OWOIIOTUYECKHE TEPMUHBI W TIOHSATHS
(>kv3Hb, KJIeTKa, TKaHb, OpPraH, OpPraHu3M, BHJ, HOMYJISIHS,
JKocHcTeMa, OMOIeHo3, Ouocdepa; MeTabOIU3M, TOMEOCTa3,
KJIETOYHBIH HMMYHUTET, OWOCHHTE3 Oellka, OWOTIOIMMEpHI,
JTUCKPETHOCTh,  CaMOPEryJsiliisg,  CaMOBOCIIPOM3BEJEHHE,
HACJIEJICTBEHHOCTh, U3MEHUYHNBOCTh, JHEPTO3aBUCUMOCTh, POCT
Y pa3BUTHE);

Ounonormueckue Teopuu: kierouHas teopus T. lllBanna, M.
lmeiinena, P. Bupxosa; KJIOHAJILHO-CEIEKTHBHOTO
nmmyanteta II. Opmux, M.W. MednukoBa, XpOMOCOMHas
Teopus HaciencTBeHHOocTH T. Moprasa, 3aK0H 3apOoJIbIIIEBOTO
cxoncrtea K. bopa, »BomonuonHas teopus Y. [lapsuna,
CHHTETHYECKasi TEOpHUS IBOJIIONNHU, TEOPHUsS aHTpororenesa Y.
Hapsuna; Teopust ouoreouenosa B.H. Cykauésa; yuenus H.U.

BapunoBa - o lLleHTpax MHOroo0pasus M TPOUCXOXKIACHHUS




JIOKA3aTeNbCTBA CBOWX YTBEPIKICHUI,
KPUTEPUU PCIICHUS;

3ajaBaTh MapaMeTpsl U

- aHANTM3WPOBATH MOIYICHHBIEC B X0 PEIIeHNS 3aa4l Pe3yIbTaThl,
KPUTHUYECKH OILIEHWBAaTh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIOBHSIX;

- YMETh TEPEHOCHUTh 3HAHWS B IMO3HABATEIBHYIO M IPAKTUYECKYIO
001aCTH KU3HEACSTEIbHOCTH;

- YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00TIacTel;

- BBIJIBUTaTh HOBBIC HJEH, MpEAsiaraTh OPUTHHAIBHBIC MOAXOIbI U
pelieHus;

- CIIOCOOHOCTh WX MCIOJH30BAHMS B MTO3HABATEIFHONW U COITUAIEHOM
MIPaKTHUKE

KynpTypHbIX pactenmii, A.H. CeseproBa - 0 TyTax u
HanpasJeHUIX 3Bomtonuu, B.W. BepHanckoro - o 6uocdepe;
3aKOHBI (€OTUHOOOpPa3Ws IOTOMKOB IIEPBOTO  ITOKOJICHHUS,

pacuienjieHusa IMPU3HAKOB, HE3aBUCHUMOI'0  HACJICIOBAHUA

npu3HakoB [.  MeHzuens, CICIUIGHHOTO  HACJIeAOBaHUS
NPU3HAKOB M HapylleHus cuemieHuss reHoB T. Moprana;
TOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHOW W3MEHYHBOCTH
H.M. BaBuioBa, reHetuyeckoro paBHoBecusi Jx. Xapau u B.
BaiinGepra; 3apOJIBIIICBOTO CXOJICTBa K. bopa,
ounoreneruueckoro 3akona . I'ekkens, ®. Mrosiepa);
MPUHIUIIBEI (AUCTOTHI TaMET, KOMILIEMEHTAPHOCTH);
npaBwia (MuaEMyMa 1O, JInOuxa, 3K0JOrH4eCKON MHUpaMUIbI
qucel, OMOMacChl U YHEPTHH);

rumoTte3sl  (koamepatHo AWM. OmapunHa, MTEPBUYHOTO
oynbona Jx. Xonnetina, mukpochep C. dokca, pudo3uma T.
Yek);

- chopMupoBaTh  YMEHHMS  pacKpbIBaTh  COJEPIKaHUC
OCHOBOTIOJIATAIOMINX OHOJOTHYECKUX TEOpUHA W THIIOTE3:
KJIETOYHOM, XPOMOCOMHOHM, MYTAaIllMOHHOH, 3BOJIIOIIMOHHOM,
MPOUCXOXKJICHUST JKU3HM W 4YEJIOBEKA; BIIAJICHHUE CHUCTEMOU
3HaHUH 00 OCHOBHBIX METOJaX HAyYHOrO TIO3HAHWA,
WCIOJIb3YEMbIX B OHOJIOTUYECKMX HCCIEAOBAHUAX IKUBBIX
00BEKTOB M 3KOCUCTEM (OIHCAHHME, M3MEpPEHHUE, IPOBEICHUE
HaOIIOACHMH ), cnocobamMu BBISBIICHUS u OLICHKU
aHTPOIIOI'CHHBIX U3MEHEHUI B TIPUPO/IE;

- chopMHpoBaTh YMEHUS PaCKpHIBATH OCHOBOIIOJATAOIINE
Oounonormyueckue 3aKoHb M 3akoHOMepHocTd (I'. Mennmens, T.
Moprana, H.W. BapwmmoBa, O. I'ekkemss, ®. Mromepa, K.
Bbapa), rpaHuIbl HX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

- YMECHHE BBIIC/IATh CYIIECTBEHHBIC PU3HAKH:

CTPOEHHSI BUPYCOB, KIIETOK

MPOKapUOT U  JIYKAPHOT;

OIHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpraHu3MoOB, BH/OB,




OMOTEOIIEHO30B, YKOCUCTEM B OHOCHEPHT;

CTPOCHHUSI OPraHOB M CHUCTEM OPraHOB PACTEHHUH, KMBOTHBIX,
YeNoBeKa; MPOIIECCOB JKU3HENCATSILHOCTH, MPOTEKAONINX B
OpraHM3Max pacTeHUil, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX TPOIECCOB: OOMEHa BEIEeCTB (METaboIIn3M),
nHQOpMAIMU W TPEBpallCHHWs  DHEPTUH, OpOKCHHUS,
aBTOTPOHOTO W  TeTepoTPOGHOr0  TUMNOB  MUTAHUS,
(doTocHuHTE3a U XEeMOCHHTE3a, MUTO3a, MeH03a, TaMeToreHe3a,
sMOpHoreHesa, MOCTIMOPHUOHANTBEHOTO pa3BUTHS,
Pa3MHOXKCHUA, WHANBUAYAJIbHOT'O pa3sBUTUA opranusma
(oHTOTEHE3a), B3aMOJCHCTBHS T€HOB, T€TEPO3NCa; NCHCTBUI
HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOUIETO, ABWKYILETO H
Pa3phIBAIONIET0 €CTECTBEHHOI'O OTOOpA; ajIONATPUYECKOrO H
CUMITATPUYECKOr0 BUAO00PA30BAHNS; BIUSHUS ABHIKYIIIHX CH
SBOJIIONMKM Ha TeHO(QOH] MOMYJSIHUN; MPUCIIOCOOIEHHOCTH
OpPraHu3MOB K cpejie OOMTaHHs, YepeIOBaHUs HaIpaBICHHUMA
OBOJIIOIMK; KPYroBOpPOTa BEHIECTB M TOTOKA OHEPTUU B
IKOCUCTEMAX;

- TPUOOPECTH OMBIT TPUMEHEHHWS OCHOBHBIX METOJIOB
HAay4YHOI'O IIO3HaHUA, HCIIOJIb3YEMBIX B 6I/IOJIOFI/II/I:
HAOJIONICHUSI W ONWCAHMS JKWUBBIX CHCTEM, MPOIECCOB |
HBJ’IGHHﬁ; opraHu3aniui W IMPOBCIACHUA 6I/IOHOFI/I‘IGCKOI‘O
OKCIICPUMCEHTA, BBIIBUXKCHUA TUIIOTE3, BBIABIIATH 3aBUCUMOCTHU
MEXJy MCCIENyeMbIMU BEIMYUHAMH, OOBIICHATh MONTyUCHHBIC
pe3ysibTaThl U (POPMYJIMPOBATH BBIBOJABI C HCIOJIb30BAHHEM
HAYYHBIX TIOHITHUH, TCOPUH U 3aKOHOB;

- chopMHPOBATH YMEHUS BBIICIIATH CYIMIECTBEHHBIE MTPU3HAKH
BUPYCOB, KJIETOK IPOKAPHUOT U JDYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX OPTaHM3MOB, BHJOB, OHOTr€OIIEHO30B H
9KOCHCTEM; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
NpeBpaIlleHus]  JHEPrud B KJIETKE, ¢dorocuHTE3A,
TUTACTHYECKOTO M DHEPreTH4eckoro oOMeHa, XeMOCHHTE3a,




MHTO03a, Mei03a, OIJIOOTBOPEHUS, PA3BUTHS M PA3MHOKCHUS,
WHIMBUIyJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), 0OphObI
3a CyIIeCTBOBaHME, €CTECTBEHHOTO 0TOOpa, BUI000Pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOUTAHMUS, BIUSHUSL
KOMITOHCHTOB 3KOCHUCTEM, aHTPOIOICHHBIX W3MCHCHUH B
JKOCHICTEMaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB U
MpeBpalleHUe YHEPTUU B Ouocdepe;

- chopMUpPOBATH YMEHHS IPUMEHSTH TIOTyUSHHBIE 3HAHUS IS
00BsICHCHHSI OHOJIOTHYECKUX TMPOILICCCOB W  SBICHHM, IS
MPUHATUS MPAKTUYCSCKUX PEUICHUH B MOBCEIHCBHOW YKU3HU C
enpl0  obecriedeHUs] ©Oe30MacHOCTH CBOETO 3/I0POBBSI U
3I0OPOBBSl  OKPYIKAIOIIMX JIIOJICH, COOJIOJCHUS 370POBOTO
o0pasa >KH3HH, HOPM TPAMOTHOTO TTOBEICHUS B OKPYKaroIIeh
MIPUPOTHOM cperne; IMOHUMAaHUe HEOOXOUMOCTH
WCIIOJIb30BaHUS  JIOCTHXKCHUH COBPEMEHHOH OHOJOTHH U
OMOTEXHOJIOTUH I PAlMOHAIBLHOTO TPUPOAOIOIB30BAHIIS,
YMEHHE  HUCIOJb30BaTh  COOTBETCTBYIOLIUE  apryMEHTHI,
OMOJIOTMYECKYF) ~ TEPMUHOJOTUIO W  CHMBOJHKY IS
JI0Ka3aTelIbCTBA poIcTBa OpraHU3MOB pa3HBIX
CHUCTEeMAaTUYECKUX TPYII; B3aUMOCBSI3H OPTaHU3MOB W CpEIbl
oOWTaHMs; EAMHCTBA YEIIOBEYECKHX pac; HEOOXOIUMOCTH
3JI0pPOBOTO 00pa3a JXKMU3HM, COXPAHEHHUsS pa3HO00pa3us BUIOB U
9KOCHCTEM, KaK YCJIOBUS COCYIICCTBOBAaHUS IPHUPOABI U
YeJI0BEUYCCTBA;

- chopMUpOBaTh YMEHHUS pellaTh OWOJIOTUYECKHE 3ajauH,
COCTaBIISITh TEHOTUIUYECKHE CXEMbl CKpEIIMBaHUS IS
pa3HbBIX THIIOB HACJEAOBAaHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBJIsITh CXEMBI IIEpEHOCA BEIIECTB W OJHEPrUU B
sKocucTeMax (IEMH TIIHTaHWs, IHINCBEIC CETH), BBIIBIIATH
MPUYUHHO-CIICJCTBEHHBIC  CBSA3M  MEXIY  HCCIEAYESMbIMU
OMOJIOTHYECKUMHU O0OBEKTaMHU, TPOIECCAMU U SIBIICHUSIMU;
JIeNaTh BBIBOABI M IPOTHO3BI HA OCHOBAHUM IOJYYCHHBIX




pe3yIbTATOB;

- chopMupoBaTh  yYMEHHUS  KPUTHYECKH  OICHUBAThH
nH(pOPMAITUIO OWOIIOTUYECKOTO COJEPXKAHWS, BKIIOYAIOIIYIO
TICEBJIOHAYYHBIC 3HAHMS U3 Pa3IMYHBIX UCTOYHHUKOB (CpeICTBa
MaccoBod HH(OpMAaIMU, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIbI);
WHTEPIPETUPOBATh  OTUYECKHE  AaCHEeKThl  COBPEMEHHBIX
WCCIICIOBAaHUN B OWOJIOTMH, MEIUIIMHE, OWOTEXHOJOTHHY;
paccMaTpuBaTh  TVIOOAIBHBIE  DKOJIOTHYECKHE  IIPOOIIEMBI
COBPEMEHHOCTH, (OPMHPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYI0 TIO3MIIMI0, YMEHHE OIICHUBAaTh ATHYECKUC
aCTMeKThl ~ COBPEMEHHBIX  HCCIENOBaHWN B oOyacTu
OMOTEXHOJIOTHH M TEHETHYECKUX TEXHOJOTUH (KIOHUPOBaHHE,
HCKYCCTBEHHOE OIUIOJOTBOPCHUE, HAMPABICHHOEC W3MCHEHHE
TeHOMa U CO371aHue TPAHCTECHHBIX OPraHU3MOB);

- chopMupoBaTh  YMEHHS  CO37aBaThb  COOCTBCHHBIC
MUCHMEHHBIC M YCTHBIC COOOIICHUS] HA OCHOBE OHOJIOTUYCCKOM
I/IH(bOpMaHI/II/I nu3 HECKOJIBKUX HCTOYHHUKOB, rpaMOTHO
WCTIOJIb30BaTh MOHATHHHBIN anmapat OUOIOTHY;

- yMeTh  BBIABMraThb  THIIOTE3bl,  TPOBEPSATh  HUX
IKCIEPUMEHTAIBHBIMU  CPEJICTBAMHU,  (QOPMYIUpPYST  IIeJb
WCCIICIOBAHNUS, AHAJIM3UPOBATh TOJYYCHHBIC PE3yNbTaThl U
J€JIaTh BBIBOJBI;

- TPUHHMATh y4YacTHUEe B HAYYHO-MCCIIEIOBATENBCKON padoTe
no OHOJIOTHH, SKOJIOTHU W MEJMIMHE, MPOBOJUMOIN Ha Oase
IIKOJIBHBIX HAaYy4YHBIX O6IHCCTB u HYGJII/I‘IHO MMpeACTaBIATh
MOJYYCHHBIC PE3yJIbTAThl HA YYCHHYECKUX KOH(EPEHIUAX
Pa3HOr0 YPOBHS,

OK 02. Mcnionp30Bath
COBpPEMEHHBIE CPEJICTBA
TIOWCKA, aHAITN3a U
MHTEPIIPETALNH
UHQOPMaLUH 1

B o6macT eHHOCTH HAYYHOTO TIO3HAHUS:

- c(hOpMHUPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAYKH H  OOIIECTBEHHOM
NPaKTUKH, OCHOBAHHOI'O Ha AMAJIOre KyJbTYp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

- chopmupoBaTh  yMeHHS  KPUTHYECKH  OIICHUBATh
MHPOPMALIUIO OHOJIOTUYECKOT0 COAEPIKAHMS, BKIIOYAIOILYIO
TICEBJOHAYYHBIEC 3HAHUS U3 Pa3IMYHBIX NCTOYHHUKOB (CpeacTBa
MaccoBold HMH(GOpPMAaLUHU, HAyYHO-TOMYJISIpHBIE MaTepHabl);
UHTEPIPETHPOBATh  ATHYECKUE  aCMEKThl  COBPEMEHHBIX




nH()OPMAITMOHHBIC
TEXHOJIOTHH JIJIS
BBITTOJTHEHHUS 33124
poheCCUOHANTBHOMN
JIeSITETTbHOCTH

- COBEPIICHCTBOBaHHE S3bIKOBOW W YHTATEIbCKOHW KYJIbTYPhl Kak
CPEeJICTBA B3aUMOJICHCTBYSI MEX/TY JIFOJIbMU U MTO3HAHUS MUPA;

- OCO3HAaHWE IIGHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTb
OCYIIECTBIATh IMPOCKTHYID M UCCIEAOBATEIbCKYIO JACSITCIBHOCTh
WHIMBHUTyaJILHO U B TPYIIIIE;

OsnageHue

NCUCTBUSIMU:

VHHBEPCATBHBIMH  YYCOHBIMH  ITO3HABATEIHLHBIMU
B) paboTa ¢ mHpOpMAaITeii:

- BIAJICTh HAaBBIKAMU TOJY4YCHHS WHGOpPMAIMM W3 HCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSATCIIBHO OCYIICCTBJIATHL IIOMCK, aHalus3,
CHUCTEMATH3aIUI0 ¥ WHTEPNPETAUI0 HWHPOPMALUK  Pa3IUIHBIX
BUJIOB 1 (hOPM TIPECTABIICHUS;

- C03/1aBaTh TEKCThI B PA3JIMYHBIX (OpPMATAX C YYETOM HA3HAUCHHUS
WHPOpPMAIIUM H [EJeBOM ayJUTOPHUH, BBIOUpAs ONTHMAJIbHYIO
(dhopMy MpeNCTaBICHUS U BU3yaIU3alliH;

- OICHUBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh WH(pOpMAIINHU, e
COOTBCTCTBUC MPABOBBIM U MOPAJIbHO-3TUYCCKUM HOpMaMm,

- UCTIOJIB30BaTh CPEJICTBA MH(POPMAIIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH B PEIICHUHd KOTHUTHBHBIX, KOMMYHUKATHBHBIX W
OpraHM3alMOHHbBIX 33134 ¢ COOII0ACHUEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKH 0€30MaCHOCTH, THTHEHBI, peCypcocOepekeH s, MPABOBBIX U
3TUYECKHX HOPM, HOPM HMH(POPMAIIMOHHOMN 0€3011aCHOCTH;

- BJAJICTh HAaBbIKaMMU pacCliO3HaBaHWUA W 3allUThI I/IH(bOpMa]_[I/II/I,
UHPOPMAITMOHHON 0€30MACHOCTH JINYHOCTH

HCCIENOBaHNI B OHOJIOIMH, METUIIMHE, OMOTEXHOIOT UM,
-  HMHTEPIPETHPOBATh HSTUYCCKHE aCHEKThI COBPEMEHHBIX
OHMOTEXHOJIOI'UH;

MPOOJIEMBI

HCCIENOBaHUI B OHOJIOIHH,
paccMmarpuBaTh  TJIOOATBHBIC

MeIHIIHE,
JIKOJIOTUUYCCKUE
COBPEMEHHOCTH, (OPMHPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYI0 TIO3WIIMIO, YMEHHE OIICHWBATh

ACIICKTHI COBPCMCHHBIX I/ICCHGI{OB&HI/Iﬁ B

ATUYECKHE
obiactu
OMOTEXHOJIOTHH U TeHETHYECKUX TEXHOJIOTHH (KIOHUPOBaHHE,
HCKYCCTBEHHOE OIUIOJOTBOPECHUE, HAIMpPABICHHOE H3MEHEHUE
TeHOMa U CO3/IaHUe TPAaHCTEHHBIX OPTaHU3MOB);
- chopMmupoBaTh  yMEHHS  CO37aBaTh  COOCTBEHHBIE
MUCHMEHHBIE M YCTHBIE COOOIICHUSI Ha OCHOBE OMOJIOTHYeCKOi
uHQOpMaMK W3  HECKOJBKHX

HNCTOYHHKOB, rpaMOTHO

WCTIONB30BaTh MOHATHHHBIN armapat OHOIOTHH

OK 04. DddexruBHO
B3aHMOJICHCTBOBATh U
paboTaTs B KOJUIEKTUBE
Y KOMaHJ1e

- TOTOBHOCTh K  CAaMOPa3BUTHIO, CaMOCTOSATEIBPHOCTH |
caMoOoTpeIeNIEHHIO;

-OBJIaJICHUE HaBBIKAMH YYeOHO-HCCIIEIOBATEIECKON, MPOCKTHOH M
COITMATLHOM JAeSITEIIFHOCTH;

OBiaaaenue

JeHCTBUSIMH:

YHuBepCaJdbHbIMHU KOMMYHUKATUBHBIMH

0) coBMecTHAasI 1eITeJIbHOCTh.
- TOHMMAaTh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOH U

- chopmMupoBaTh COOCTBEHHBIE

IMUCbMCHHBIC U YCTHBIC COO6I].I€HI/I$I HA OCHOBE OMOJIOrHYECKOM

YMCHHUA CcOo3JaBaThb

I/IH(I)OpMaLII/II/I nus3 HCCKOJIbKHX HCTOYHHKOB, rpaMOTHO

UCTIOJIb30BaTh MOHSATHHHBIN anmapat OuoIoTuy;
- yMeTb  BBIIBMIAaTh

THUITIOTE3EI, IMPOBCPATH nux

opmyupyst
HCCIIENOBAHMS, AHAJIM3UPOBATHL IIOJIYYEHHBIE PE3YyIbTaThl U

SKCIICPUMEHTAJIBHBIMU Cpe€acTBaMu, ocib

J€JIaTb BBIBOJBI,

10



WHAWBHTy ATbHOW PaOOTHI;

- MPUHUMATH LEIH COBMECTHOU IESATEIHHOCTH, OPTaHU3OBBIBATH U
KOOPAMHHUPOBATH NIEHCTBHUS 1O €€ MOCTHKEHHIO: COCTABISATH IUIAH
JIEUCTBUM, pacmpeneisiTh POJU C YYEeTOM MHEHHM YYaCTHHUKOB
00Cy)aTh pe3yJIbTaThl COBMECTHOMN pa0OThI;

- KOOPIOMHHPOBATH W BBIMIOJNHATH PabOTy B YCJIOBHSAX PEaANbHOTO,
BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

- OCYIIECTBISITh CTpaTernyeckoe TIOBEJIeHHE B
pa3MYHBIX CHUTYaIUSIX, NPOSBISATH TBOPYECTBO U BOOOpaKCHHE,

IIO3UTHBHOC

6]:.ITI) WHUIIMAaTUBHBIM

OBiaeHHne YHUBEPCAIBHBIMHU PEryJIATUBHBIMH JeHCTBUSAMM:

) NPUHSTHE ce0sl ¥ APYTUX JIIOEeii:

- IpPUHUMaTh MOTHBHI W apryMEHTHl JOPYTHUX JIOJCH TPH aHAIH3e
pE3yNbTaTOB AESITETHLHOCTH;

- IPU3HABAaTh CBOE MPABO U MPaBO JAPYTHX JIO/ICH Ha OMINOKWY;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHpP C TIO3HWIHU JAPYTOTO
YeoBeKa

- IPUHMMATh y4YacTHE€ B HAy4YHO-HCCIEAOBATENbCKOM paboTe
1o OMOJOTHH, SKOJOTUU M MEAHLMHE, MPOBOJUMON Ha Oase
IIKOJIBHBIX HAY4YHBIX OOLIECTB M IyOJUYHO IPEICTABISATH
MOJyYCHHBIE PE3yJIbTaThl HA YYEHWYECKUX KOH(EPEHLHUIX
Pa3HOro ypOBHS

OK 07. ConeticTBOBaTH
COXPaHEHUIO
OKpYKarollleil cpeipl,
pecypcocOepekeHuto,
MIPUMEHATH 3HAHUS 00
W3MEHEHUH KIIMMarTa,
TIPUHITUTIBI
OEepEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTHBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaIUIX

B 001acTH 3K0JI0THYECKOT0 BOCIIMTAHUSA

- C(OPMHUPOBAHHOCTh JKOJIIOTUYECKOH KYJIBTYPHl, IOHUMaHHE
BIIUSIHUSL COLIMAJIbHO-3KOHOMUYECKUX TMPOLIECCOB HAa COCTOSHUE
MPUPOJTHOM ¥ CONMAJIBHON Cpenbl, OCO3HaHWE TJIO00AIBHOTO
XapakTepa SKOJIOTMYSCKUX Po0IIieM;

- IJJAHUPOBAHUE U OCYILIECTBICHUE JIECTBUN B OKPY)KaIOUIEH cpelie
Ha OCHOBE 3HaHUS 1eJIeld yCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;
AKTUBHOE HENPUATHE NIEUCTBUM, NMPUHOCIUIMX BpEl OKpYKaroleu
cpene;

- yMEHHE MPOTHO3MPOBATH HEOJATONPHUATHBIC HKOJIOTUYECKUE
MTOCJICICTBUS MTPEATIPUHUMAECMBIX JEHCTBUN, IPEIOTBPAIIATD UX;

- pacumpenue OIbITa JIeSITEIbHOCTH 3KOJIOTHYECKOU
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMU Y4eOHO-HCCIIEIOBATEIbCKOM, TPOSKTHOU U

COLIPIaJILHOﬁ ACATCIIBHOCTHU

- BJIQJIETh CUCTEMOU 3HaHUH 00 OCHOBHBIX METO/aX HAay4HOTO
MO3HAHMSI, WCIIOJIB3YEMBbIX B OHMOJIOTHYECKUX HCCIIECTOBAHMSIX
JKUBBIX OOBEKTOB U DJKOCHCTEM (OIUCAaHHE, HW3MEPEHUE,
MIpOBEJICHNE HAOIIOICHUH); CTIOCO0AMU BBISIBICHUS U OICHKH
AHTPOTIOTCHHBIX H3MEHEHUH B TIPUPOJIC;

- YMETh BBIIBJISATH OTIWYUTEIBHBIC TTPU3HAKH JKUBBIX CHUCTEM,
B TOM 4YHuClIe TpPHOOB, PACTEHHWH, >KUBOTHBIX M YEIOBEKa;
MIPHUCIIOCOOJICHHOCTh BUOB K CpeJic OOMTaHUs, a0HOTHYECKUX
U OHOTHYECKHX KOMIIOHCHTOB DJKOCHCTEM, B3aUMOCBSI3CH
OpraHW3MOB B COOOIIECTBaX, aHTPOIOICHHBIX HM3MECHEHUU B
AKOCHCTEMAX CBOEH MECTHOCTH;

- YMETh BBLACIATH CYIIECTBEHHBIC MPU3HAKH OMOJOTHYECKUX
nporieccoB: oOMeHa BemecTB (MeTaboym3M), HHPOPMALIUU |
OposxeHwus,

ImpeBpalIcHus aBTOTpO(i)HOFO nu

rerepoTpodHOTO

SHEpPruH,

THUIIOB INHUTaHWA, (l)OTOCI/IHTGBa nu
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XEMOCHHTE3a, MUTO03a, MEi03a, raMeToreHesa, YMOPHOreHe3a,

MOCTAMOPHUOHATLHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHAWBHUIIyallbHOTO  Pa3BUTHA  OpraHu3Ma (OHTOTEHEe3a),
B3aNMOJICHCTBUS T'CHOB, reTeposunca; JeUCTBUMN

HCKYCCTBEHHOTO OTOOpa, CTaOMIU3UPYIOIIETO, JABWKYIICTO U
Pa3pHIBAIOIIETO €CTECTBEHHOTO OTOOpPA; ajuTOMaTPHIECKOTO H
CUMIIATPUIECKOTO BUA000Pa30BAHUS; BIUSHHUS TBUKYIIMX CHIT
9BONIONMM Ha TEHO(MOH[ MOMYJSIUH;, IPHCIIOCOOIEHHOCTH
OpraHM3MOB K cpeje OOWTaHMs, YepeAOBaHUS HAlpaBICHUN

SBOJIIOIIMHU; KPYrOBOPOTa BEIIECTB U TIOTOKAa HHEPTUU B
JKOCHCTEMAX
IIK 1.1. BoImonHsTh B yacTtu Tpy10BOro BocuTAHMS: - chopMupoBaTh  YMEHHMS  pacKpbIBaTh  COJEPIKaHUC

HOATOTOBKY K
MIPOU3BOCTBY paboT
OJTHOTO BUJIA HA
TEPPUTOPHSIX U
oOBeKTax.

- TOTOBHOCTH OCO3HaHHC

K TpyAdy, LEHHOCTH MAacTepCTBa,

TPYIOIIO0HE;

- TOTOBHOCTh K aKTUBHOH JESTEIHHOCTH TEXHOJIOTHUECKONH W
COIMAJbHONW  HANpPAaBICHHOCTH, CIIOCOOHOCTh  HHHIIMHUPOBATH,
TUTAHUPOBATH M CAMOCTOSITETIHLHO BBITIONHATE TAKYIO IESITEIBHOCTB;

- MHTEpeC K pa3auyHbIM chepam npodhecCHOHATBHOM e TeIbHOCTH,
OBnaneHne  yHUBEpPCAIBHBIMA  y4eOHBIMH  TO3HABATEIHHBIMU
JNECUCTBUSIMHU:

a) 6azoBble JOTHYEeCKHe AelicTBHSI:

- CaMoCTOSITENbHO (HOPMYIHPOBATh U aKTyaJH3UPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIH TNPU3HAK WJIA OCHOBaHUS IS
CpaBHEHUs, Kiaccu(pUKauu U 0000IIEHUS;

- OTIPEJIENISITh [EeH ICATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH
UX JOCTHKCHUS;

0) 0a30BbIE HCCIEA0BATENbCKHE JeHCTBUA:

- BJaJeTh HaBBIKAMH Yy4eOHO-HCCIIEOBATENLCKOH M IPOEKTHOMN
JIeSITeIbHOCTH, HABBIKAMU Pa3pelIeHus! Mpoodem;

- BBIABISTH NPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIH3HUPOBAThH

3aavy, BbIABUTI'ATb TMIIOTE3Y €€ PCHICHUA, HAXOAUTH apT'YMCHTBI JJI

OCHOBOTIOJNATAIOMINX OHOJOTHYECKUX TEOpUA W THIIOTE3:
KJIETOYHOH, XPOMOCOMHOHM, MYTAallMOHHOH, 3BOJIIOIIMOHHOM,
MPOUCXOXKJICHUS >KU3HM M YEJOBEKAa; BIIAJICHUE CHUCTEMOM
3HaHUH 00 OCHOBHBIX METOJaX HAyYHOTO TIO3HaHUS,
WCIOJIb3YEMbIX B OHOJIOTUYECKMX HCCICAOBAHUAX IKUBBIX
00BEKTOB M 3KOCUCTEM (OIHCAHHME, M3MEpPEHHUE, IPOBEICHUE
HaOTIOACHHH ), cocobamMu BBISBIICHUS u OLICHKU
aHTPOIIOT'CHHBIX U3MEHEHUI B TIPUPO/IE;

- chopMHpoBaTh YMEHUS PacCKphIBATH OCHOBOITOJIATAOIINE
Ouonornueckue 3akoHbl U 3akoHomepHocTd (I'. Menaens, T.
Moprana, H.W. BasumoBa, O. I'ekkemnss, ®. Mromepa, K.
bapa), rpaHuIbl IX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

-  TpHOOpPECTH OMBIT NPUMEHEHHS OCHOBHBIX METOJIOB

HAy4YHOT'O IIO3HAaHMA, HCIIOJIB3YEMBbIX B Ouoyoruu:
Ha6J'IIO,I[CHI/I5{ U OIlMCaHusd JKHUBBIX CHCTEM, IIPOLECCOB U
HBHGHHﬁ; opranu3ani W I[IPOBCIACHUA OMOJIOTHYECKOTO
9KCIICPUMCHTA, BBIIBUIKCHUA THIIOTE3, BBIABIIATH 3aBUCUMOCTHU
MECXKAY UCCICAYEMbIMU BCIMYHNHAMU, 00BACHATH IMOJTY4YCHHBIC
pe3yJibTaThl U (l)OpMy.]'II/IpOBaTB BbIBOAbI C HMCIIOJIB30BAHHUEM

HAaYy4YHBIX HOHSITI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB;
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JIOKA3aTeNlbCTBA CBOWX YyTBEPXKIEHWH, 3afaBaTh NapaMeTpbl H
KPUTEPUU PCIICHUS;

B 006/1acTH IEHHOCTH HAYYHOT0 MO3HAHMUS:

- OCO3HAaHME IICHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTh
OCYIIECTBISTh IPOEKTHYI0O U HCCIIENOBATEIBCKYIO ACSTEIBHOCTh

WHAUWBUAYAJIBHO U B I'PYIIIIC.

OBnaneHue  YHUBEPCAIBHBIMH  yYCOHBIMU  TIO3HABATCIHHBIMU
JNEUCTBHUSIMU:
- TOTOBHOCTH K  CAaMOPa3BUTHUIO, CaMOCTOSATEIBHOCTH U

CaMOOTIPEICIICHHUIO;
- OBJIaJIcHNE HaBBIKAMHU Y4eOHO-HCCIIEOBATEIBCKOW, MPOSKTHOU U
COILIMAJILHON eI TCIILHOCTH.

- IPUHMMATh y4YacTHE€ B HAy4YHO-HCCIEAOBATENbCKOM paboTe
1o OHOJIOTHH, SKOJIOTUU M MEAMLMHE, MPOBOJMMON Ha Oase
IIKOJIBHBIX HAY4YHBIX OOLIECTB M IyOJUYHO IPEICTABISATH
MOJyYCHHBIE PE3yJIbTaThl HA YYEHWYECKUX KOH(EPEHLHUIX
pa3HOro ypoBHS,

IIK 1.2. OcyuiecTBisITh
oTepaTHUBHOE
yIpaBICHUE
MIPOU3BOACTBOM padoT
OJIHOTO BHJIA Ha
TEPPUTOPUSIX U
00BEKTaX.

OBnaneHne  yHUBEPCANBHBIMA  yYE€OHBIMH  TIO3HABATEIHHBIMHU
JEUCTBUSIMU:

a) 0a30BbI€ JIOTHYECKHUE NeHCTBUS:

- BBISIBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPHUBAEMBIX
SABJICHUSAX;

- BHOCUTH KOPPEKTUBBI B JCATCIBHOCTb, OLICHUBATH COOTBECTCTBUC
PE3yIbTATOB LENSIM, OIIEHUBATH PUCKU TIOCIIEICTBUH IS TEIIbHOCTH;

- pa3BuBaTh KPEATUBHOC MBINIJICHUC IIPpU PEHICHHUU KXHU3HCHHBIX
mpooIeM

0) 6a3oBbIE HCCTEI0BATEILCKHE NeiiCTBUS:

- AHAJIM3UPOBATh ITOJYYCHHBLIC B XOJ€ PCUHICHUA 3ala4ul PE3YJIbTAThI,
KPUTHYECKA OIIEHWBaTh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH
N3MCHCHUC B HOBBIX YCJIOBUAX,

- YMETh TEPEHOCUTH 3HAHWS B IMO3HABATEIHHYIO M IPAKTUYECKYIO
001acTH KU3HENCATEIBHOCTH;

- YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIJBUTaTh HOBBIE HJIEH, MPEJIAraTh OPUTHHAIBHBIE MOIXOMIbI H
pelIeHuUs;

- CITIOCOOHOCTH MX MCIIOJIB30BaHUS B IIO3HABATEIBHON U CONMATHHON

IMPAKTHKCE.

- chopMUpPOBATH YMEHHS IPUMEHATH TTONyUeHHBIE 3HAHUS TS
00BsICHEHHSI OMOJOTHYECKHAX TIIPOIIECCOB W SBICHHUM, IS
MPUHATHUS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOMN XKU3HU C
1enpl0  obecrieueHns] ©Oe30MacHOCTH CBOETO 3/I0POBBSI U
3I0POBbSl  OKPYKAIOIINX JIOJCH, COONIOACHHS 3I0POBOTO
o0pa3a >KM3HH, HOPM T'PAMOTHOTO TOBEACHUS B OKPYXKaroIien
cpene;
WCIIOJIb30BaHMUS  JIOCTHKCHUH COBPEMEHHOH OHOJIOTHH U

HpHpO,I[HOfI IIOHUMAaHUEC H606XOILI/IMOCTI/I

OMOTEXHOJIOTHI TS PaIllMOHATIBHOTO MPUPOAOIONB30BAHHS;

- chopMUpOBaTh YMEHHUS peIlaTh OWOJIOTUYECKHE 3ajauH,
COCTaBJISITh TCHOTHUIIUYECKUE CXEMbI CKPEIIMBAHUS IS
pasHbIX THIOB HACJICJAOBAHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB W JHEPrUU B
sKocucTeMax (UeMHu TUTAHWS, THIIEeBbIC CETH), BBISBIATH
MEXITY

OMOJIOTUYECKUMHA OOBEKTaAMH, TIPOIECCaMU U  SIBIICHUSMU;

MNPUYINHHO-CJIICACTBCHHBIC CBA3U HCCIICAYCMBbIMHA

ACJIaThb BBIBOABI W MNPOTHO3bI HAa OCHOBAHHU MOJYUYCHHBIX

pe3yJbTaToB;
- yMeThb  BBIABUraTb  THIIOTE3bl,  HOPOBEPSATH  HUX
9KCHEPUMEHTAIBHBIMU ~ CPEICTBaMH,  (QOPMYNIUpYysl  LeJb
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B 006/1acTH IEHHOCTH HAYYHOT'0 TO3HAHMS:

- OCO3HAaHME IICHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTh
OCYILLECTBJIATh IPOEKTHYIO U HCCIEI0BATEIbCKYIO AESITEIBHOCTh
WHIUBUIYaJIbHO U B TPYIIIIE.

OBnaneHue  YHUBEPCAIBHBIMH  yYCOHBIMU  TIO3HABATCIHHBIMU
JICCTBUSIMHU:

- TOTOBHOCTH K  CAaMOPa3BUTHUIO, CaMOCTOSATEIBHOCTH U
CaMOOIIpeEIICHUIO;

- OBJIaJICHUC HAaBBIKAMU Y4eOHO-HUCCIICIOBATEIBCKOM, IPOCKTHON U
COLIMATBLHOU JIESITETbHOCTH.

Ogianenue YHHMBepPCAJIbHbIMU KOMMYHMKATHBHBIMHU
JeHCTBUSIMH:

0) coBMecTHas AesITeJIbHOCTD.

- TMOHMMAaTh U UCIOJB30BATh MPEUMYIIECTBA KOMAHIHOH U
WHIUBUIYaTbHON paboThI;

- MPUHUMATh LEIU COBMECTHOM AEATEIBHOCTH, OPTraHU3OBBIBATH U
KOOPJIUHUPOBATh JCHCTBHUS MO €€ JOCTHKCHHUIO: COCTaBIAThH IUIAH
JNEUCTBUM, pacmpenessiTh POJd € YYETOM MHEHHHA YYaCTHHUKOB
00CcyXIaTh pe3yIbTaThl COBMECTHON padOTHI;

- KOOPJAWHHPOBATH U BBINOIHATH PabOTy B YCIOBUSX PEaTLHOTO,
BUPTYAJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

-  OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B
pa3jIMuUHBIX CHUTYaIUsIX, HPOSBIATH TBOPYECTBO U BOOOpaKCHHE,
OBITh UHULIMATUBHEIM.

HCCIICJOBAHU, AHAJIU3HUPOBATH IIOJTYUCHHBIC pPEIYJIbTATBI U
J€JIaTb BBIBOJBI;

14



2. CTpyKTYypa M coJep:kaHue 00111e00pa3oBaTe/IbHO AUCIUNIHHBI

2.1. O0beM TUCHUILUINHBI U BBl y4eOHOH padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 154
B T.Y.

OcHoBHoOe€ conepxxaHue 112
BT. 4..

TEOpeTUIeCKoe 00ydeHue 68
MIPaKTUYECKHUE 3aHATHUS 32
1a00paTOPHBIE 3aHATHS 12
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaHue (COTep:KaHNe 24
MPUKJIAJTHOT0 MOAYJIfA)

TeopeTuuecKoe o0ydeHue 8
MPaKTUYECKHUE 3aHATHUS 14
71a00paTOPHBIE 3aHATHS 2
NuauBuaya bHBIH NPOEKT Hda
Koncyabranumn 10
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 8
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2.2. TemaTH4YeCKHUIl IUIAH U COAEPKAHME TUCIUTLINHBI

Conep:xxanue yueOHOro MaTepuasia (OCHOBHOE U PO ecCHuOHAIBHO-

B 1.4. B popme

HaumenoBanue . Oo0bem . | Popmupyembie
OpPMEHTHPOBAHHOE), JIA00PATOPHBIE M MPAKTHYECKHE 3aHATHSA, IPUKJIATHOH MOAYJ/Ib NPaKTHYeCKOH
pa3/iesioB M TeM 4acoB KOMIeTeHIUH
(Mpu HAJIMYNIH) MOJATr0OTOBKE
1 2 3 4 5
Pazjnen 1. Kierka — cTpyKTYpHO-(PYHKIIMOHAJIbHAS e ITMHULIA JKUBOT'0 34 0
Tema 1.1. OcHoBHOE coaepxaHue 2
buogorus kak TeopeTnueckoe odyueHue: 2
HayKka buonorus xak Hayka. CBsi3b OMOJIOTUY C APYTUMH HayKaMu: OMOXUMUs, OMo(pu3HKa,
OuoHMKa, renoreorpadus u ap. Ponb u mecto 6uonoruu B GopMHUPOBAHUU COBPEMEHHOM OK 02
Hay4HOM KapTUHBI MUpa. 3HaueHue Ouonoruueckux 3uanuil. Mcropus Ouonoruu. 3HaueHue 5
[UTOJIOTHUH JJISl pa3BUTHS OMOJIOTHH U TIO3HAHUS TPUPOIBI. METOIbI IIUTOJIOTHH:
MHUKPOCKOMHSA, XpoMaTorpadusi, 31eKTpodopes, METo1 MEUEHBIX aTOMOB,
muddepeHnranbHoe HEHTPUPYTUPOBAHNE, KYIbTYpa KIETOK
Tema 1.2. O0mass | OCHOBHOE coJepKaHue 2
xapakrepucTuka | Teoperudeckoe o0yueHnme: 2
KU3HH Pa3znoo6pa3zue Ouocuctem. Opranuzanus OHOJOTHIYECKUX CUCTEM. Y POBHU OpraHU3aIIH
O6uocHCcTEM: MOJIEKYJIIPHO-TEHETUYECKH, OPraHOUHO-KJIETOUHBIN, OpraHU3MEHHBIH, OK 02
MOMYJIALIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OnoreoneHoTndyeckuit), 6nocdepusiii. Hayku, 5
n3ydJaromue OMoJorn4eckre 0ObEeKThl Ha pa3HbIX YPOBHSAX OpraHu3aluu kxu3Hu. O01mas
XapaKTepUCTHKA KU3HH, CBOWCTBA JKUBBIX cucTeM. [Iporecchl, mpoucxoasmme B
onocucTemax
Tema 1.3. OcHoBHOE conepxaHue 6
buogoruyeckn TeopeTnueckoe odyueHue: 2
BAKHBIC XuMHUecKuit cocTaB KIeTkH. Heopranuueckue BemecTBa KJIETKH, UX OHOI0rn4yecKas pob. OK 01
S Opranunyeckue BellecTBa KIeTKU. buonorndyeckue nonumepsl. benku. Ctpykrypa n OK 02
COCTHHEHMS ¢byHKIMN 6€IKOBOM MOJEKyIbl. @epMEHTHI, IPUHIUT UX JIeHCTBUS. YTIEBOIbI. 5 OK 04

buonorndeckue GyHKINU YTIIEBOJIOB.
Jlunmuaer. OOt Toran crpoenus. [ 'napodmibHO-THAPOdHOOHBIE CBOKCTBA.
Knaccudukanus mununos. buonorndeckue Gynkunu aununoB. AT®. CtpoeHue MOIeKyJbl




AT®. buonornueckue Gpynkuun AT

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

[TpakTudeckast pabota Nel. «broornuecky BaKHbIE XUMUYECKUE COSIIMHECHIS

Ponp GenkoB, yriieBoI0OB U )KUPOB B OPraHU3Me YellOBeKa. BUTaMUHBI M OMOJIOTHYECKU
aKTUBHBIC T0OABKH, UX 3HAYCHUE B )KM3HU OPTaHMU3Ma YelIOBeKa. | UIo- 1 aBUTAMHUHO3BI UX
MIOCJIE/ICTBHS.

[IpencraBieHne yCTHBIX COOOIICHUI ¢ TPEe3eHTalUel, TOATOTOBIEHHBIX IO MEPEYHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX IIPENOaBATEIEM

JlaGopaTopHble 3aHATHSA:

JlaboparopHas padota Nel. «Onpenenenue Butamuna C B POTyKTaxX MATAHHS
[ToaroroBka BapuaHTOB OMbITA, HAOIIOJACHHE 32 KAUECTBEHHBIMU PEAKIUSMU, 3aTIOTHEHHE
pabodeii TabNIULIbI, UHTEPIIPETAIS HAOII0AaeMbIX BICHUHN, (OPMYITUPOBAHUE BHIBOJOB

Jlaboparopnas padota Nel. «I'uapodunbHO-TUIpOodhOOHBIE CBONCTBA JIUIIHAOBY
[TonroroBka BapuaHTOB OIIBITA, HAOIIOIEHUE N3MEHEHHS PACTBOPUMOCTH JIUTIHJIOB,
3aroJIHeHHEe paboveid TabIHIIbl, MHTepIpeTays HaOIr01aeMbIX SBICHHH,
(hopMyJITHpOBAHKE BHIBOJIOB

Tema 1.4.
CrpykTypHO-
(pynkuunonanbHas
OpraHu3anms
KJIETOK

OcHoBHOE conep:kanue

Teopernueckoe ody4ueHnue:

Knerounas teopus (T. IlIBann, M. Hnelinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS
COBPEMEHHOM KJIETOYHOU TeOpUH. THUIBI KIIETOK: 3yKapuOTHYECKask U IPOKAPUOTUYECKAS.
CpaBHuTENIbHAsA XapaKTEPUCTHKA KIETOK SYKapuoT (PacTUTEIbHOMN, )KUBOTHOM, TPUOHOM).
Crpoenune npokapruoTudeckoi kiieTku. OCOOEHHOCTH CTPOEHUS reTepoTpodHON 1
aBTOTPO(HON MPOKAPHUOTUUECKHUX KJIETOK. CTpoeHue T1a3MaTuueckoi MeMOpaHblI.
TpaHcnopt BemecTs yepes MIa3MaTH4ecKyo MEMOpaHy: aCCUBHBIM U aKTUBHBIH.
OHAOIMTO3: MTUHOLMTO3, (paronuTo3. Ik301uT03. O00I0UKA WK KIETOUHAs CTEHKA.
CrpykTypa 1 GyHKIMH KJIETOUYHOW CTEHKH pacTeHH, TpuOoB

Huromnaszma. [lutozoms. Lurockener. OqHOMeMOpaHHBIE OPTaHOU B KIIETKHU:
supomiazmatudeckas cetb (IIIC), anmapat ["ombmxu, TM30COMBI, TEPOKCUCOMBI,
BaKyOJIU PacTUTEIbHBIX KiIeTOK. CTpoeHue U (PyHKIHUU 0THOMEMOpPaHHBIX OPraHOUI0B

OK 01
OK 02
OK 04
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kietku. Knerounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOU/IbI KJIETKU: MUTOXOHIPUH, IUIACTU/IBL: XJIOPOIUIACTHI,
XPOMOIIIIACTHI, JICMKOILIACTHI, X CTPOEHUE U QYHKIMU. SIAepHbIi anmapaT KJIETKH,
CTpoeHue U (HyHKIIHH.

HememOpaHHbIe OpraHou/Ibl KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIH LIEHTP.
OpraHouibl JBM)KEHUS: PECHUUYKHU U KI'yTHKH. CTpoeHHe U PyHKLIMU HEMeMOpaHHbIX
OpPraHOUOB KIIETKU

JlabopaTopHble 3aHATHSA:

JlaboparopHast pabota Ne2. «CtpoeHue KIeTKu (pacTeHus, )KUBOTHBIC, TPUOBI) U
KJICTOYHBIC BKIIFOUCHU S (KanMaJI, KapOTHHOUAbI, XJIOPOILJIACTHI, XpOMOHJIaCTI)I)))
[Tpuobperenue onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS TP BBHITIOJTHEHUT
nabopatopHbIx pabot. [ToAroToBKa MUKpOITpEnapaToB, HAOIIOICHHE C TIOMOIIIBIO
MHKPOCKOIIA, BBIBICHUE PA3THUUi MEKIY U3y4aeMbIMU O0bEKTAMHU, HHTEPIIPETAIIHSI
HaOJI0TaeMBbIX SIBJICHUH, (DOPMYJIHPOBAHUE BHIBOIOB

JlaboparopHast pabota Ne2. «IIporumaeMocTs MeMOpaHbl (TIA3MOJIH3, IETIa3MOIIU3 )
[Tpuobperenue onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS TP BBHITIOJTHEHUT
nabopaTopHbIX paboT. [ToaroToBKa MUKpONpenapaToB, HAOIIOJCHUE C TOMOIIBIO
MHUKPOCKOTIA, BBISIBJICHUE PA3IMUUN MEXY U3y4aeMbIMU O0BEKTaMU, UHTEPIPETAIUS
HaOII0/1aeMBIX SBJICHUM, (HOPMYITHpPOBaHIE BHIBOJIOB

Tema 1.5.
CrpykTypHO-
(pyHKuHOHANBHBI
e pakTopsI
HACJIEACTBEHHOCT
"

OcHoBHOE conep:kanue

Teopernueckoe odyueHnue:

Crtpoenue XxpoMocoM. XpOMOCOMHBII HAOOP KJIETOK, TOMOJIOTUYHBIC U HETOMOJIOTHYHBIE
XpOMOCOMBI, TaIJIOUIHBINA 1 AurionIHbIN Habop. Hyknennossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIenHOBBIX KucioT. Hykneoruapl. KommuieMeHTapHble a30THCThIE
ocHoBanusl. [Ipasuno Yapradda. Crpykrypa JJTHK — nBoiinas crimpaiis.
Mecronaxoxaenue u 6uonorndyeckue pynkuuu JJHK. JITHK-skcneptusza. Buast PHK.
O®ynkunu PHK B kiietke

IIpakTHYecKkHe 3aHATHSA:

[TpakTrueckas padota No2. «Pemenue 3a1a4 Ha onpeiesieHre MOCIeI0BaTeIbHOCTH
HYKJICOTHIOB)

OK 01
OK 02
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Tema 1.6.
IIpoueccnl
MaTPUYHOI0
CHHTEe3a

OcHoBHOe coaep:kanue

TGOPGTI/I‘leCROC oﬁyqelme:

Marpuunsiii cuate3 JJHK — permukanus. [Ipunmune perunkanuu JJHK. Mexanuzm
perumukanmu JIHK. Penapanus JIHK (mopermekaTtuBHasi, mocTperuiekaTuBHas ). Peakiuu
MaTpPUYHOTO cHHTEe3a. [IpUHIIKIT KOMIUIEMEHTAPHOCTH B PEaKLUAX MATPUYHOTO CUHTE3A.
JAHK u rensl. ['eHeTnyeckuii KoJ, €ro cBOMcTBa. TPaHCKPUIILIMS — MAaTPUYHBINA CUHTE3
PHK. Tpaucnsamus u e€ stansl. YcnoBust 6nocunresa 6enka. Crpoenue T-PHK n
KOJMPOBaHUE aMUHOKHCIOT. Posib pubocom B OrocunTe3e Oenka

HpaRTn'{ecmle 3aHATHUSA:

HpaKTI/I‘leCKaﬂ pa60Ta Ne3. «Penrenne 3a/la4 Ha OIIPCACIICHHUC IMOCICA0BATCIIbHOCTH
AMHWHOKHUCIIOT B MOJICKYJIC OeKkay.
Pemenue 3amay Ha OIPCACIICHUC TOCICAOBATCIBHOCTH aMUHOKHUCIIOT B MOJICKYJIC Oenka.

Pemenue 3amau Ha OMPECACIICHUC TOCICAOBATCIIbHOCTH aMUHOKHCIIOT B MOJICKYJIC Oejka B

Clly4ae U3MEHEHUS MOCIIEI0BATENIbHOCTH HyKiIeoTu10B JJHK

OK 01
OK 02

Tema 1.7.
HekaeTouHble
(opmbI KM3HU

OcHoBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me:

Bupycel — HekseTouHble (OpMBbI )KU3HU U 00JIUraTHbIE Mapa3uTbl. CTpoeHHe MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. XKusnennsii ki JTHK-
conepxxauux BupycoB, PHK-conepxamux Bupycos, 6aktepuodaros. BUY, remarut
YeJI0BEKa.

baktepun. O0mas xapakrepuctuka. [Tonstue mramm. Bupycbl u 6akrepun: cxocTBa u
pasnn4aus

HpaKaneCKne 3aHATHUSA:

[TpakTuyeckas padora Ned. «BupycHble u 6akTepraibHble 3a00JI€BaHUD.

BupycHbie u 6akTepuanbHble 3a060neBanus. O0IMe NPUHLIUITBI UCTIOIb30BAHUS
JIeKapCTBEHHBIX BemecTB. OcoOeHHOCTH MPUMEHEHHS] aHTHONOTHKOB.
[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalrel, MOArOTOBIECHHBIX 10 IEPEUHI0
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX ITpernojaBaTesieM

OK 02
OK 04

Tema 1.8.
O0MeH BelecTB U

OcHoBHOE conepxaHue

Teopernueckoe odyueHnue:

OK 02
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npeBpalleHne
JHEPIruH B KJIETKE

AcCCUMMIISAIINS U AUCCUMIIISILIUS — IB€ CTOPOHBI MeTaboIu3Ma. THrbl oOMeHa BeIecTB:
aBTOTPO(HBIN U reTepOTPOQHBII, a9pOOHBINH U aHAPOOHBINH. DHEPreTUIECKOEe
obecnieyenue kinetku: npespamenne AT® B oOMeHHbIX nponeccax. @epMeHTaTUBHBINA
XapakTep peakiuil KJIETOYHOro MeTabosn3ma

[TepBUYHBII CHHTE3 OPraHUYECKHUX BEIIECTB B KiIeTKe. [mactuueckuii oOMeH.
dotocuHTe3. XeMOCHHTE3. AHa’pOOHBIN SHEPreTHUCCKUi 0OMEH. AHa pOOHbIE
opranu3mbl. bposkeHue, aBTOTpOHBIN ¥ reTepoTpOodHBIN THI MUTaHUSA. AHA3POOHBIC
MHUKPOOPTaHU3MBI KaKk 00BEKTHI OMOTEXHOJIOTUU. DTaIbl YHEPTETHYECKOTO OOMEHA.
I'nmukonm3. buonaoruueckoe OKUCICHHUE, MIIH KICTOUYHOE JbIXaHHe

Tema 1.9.
KusHeHHbIH
IHUKJ KJIETKH.
Murto3. Meiio3

OcHoBHOE coacpkaHue

Teopernueckoe o0yuenmue:

Knerounslif nuki, ero nepuoasl U peryisius. [lepuoasl uaTepdaspl ux 0cOOEHHOCTH.
Juddeperunanus KISTKH U apecT KIeTOYHoro 1ukia. Jlenenue kietku — muto3. Ctaauu
MHUTO3a U Ipoucxosuiue npoueccel. Kapnokunes u nurokunes. buonoruueckoe
3HaueHue MUTO3a. Meilo3 — penyKIoHHoe fenenue kietku. Ctaauu Meio3a. Meiios —
OCHOBA IOJIOBOTO pasMHoOkeHus. [loBenenne xpomocom B Meiioze. Kpoccunrosep.
buonoruueckuii cMpica Meiioza. DPpdexTsl Meiio3a. Meiio3 B d)KU3HEHHOM LIUKIIE
OpPraHHU3MOB

OK 02
OK 04

Pa3nea 2. Ctpoenue u pyHKIIMH OPpraHu3Ma

42

Tema 2.1.
Crtpoenue
opraHuszma

Conepxanue

IpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TEOPETHIECKOT0 00yYeH s

OI[HOKJ'IGTO‘-IHBIG OpraHu3MBbl. KomnonunanbHbIe OpTraHU3MBI. MHOTrOKJIETOYHEIC OpTraHHU3MBlI.

B3aumocBs3b yacteit MHOTOKJI€TOUHOT0 opranu3ma. @yHkius. Opraibl ¥ CHCTEMBI
opraHoB. Anmapatsl opraHoB. ['oMeocTa3 opranusMa u €ro nojaepkKaHue B poLecce
KU3ZHEIEATEIBHOCTH.

OyHKIMOHAIbHASA CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHU KUBOTHBIX U YEIIOBEKA.
Opransl pacreHnii. Opraisl ¥ CUCTEMbI OPTaHOB )KMUBOTHBIX M UEJIOBEKA. 3HAUEHUE
OTIOpPBI, IBUKEHHUSI, INTAHUSI, IbIXaHUSI, TPAHCIIOPTA BEIECTB, BBIJCIICHHUS], 3AIUTHI.
3HaueHue NPOSBICHUS Pa3paKUMOCTU U PETYIISALUN

st cnetmmanbHOCTH 35.02.12 CamoBo-mapkoBoe U JaHAMAa)THOE CTPOUTENHCTBO,

OK 02
OK 04
IIK 1.1
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CBSI3aHHOU C 00BEKTOM U3yueHHs «PacTeHus» TeopeTHuecKuii MaTepral TeMbI
«CtpoeHue opranu3Ma» U3y4aercs yriyOlIeHHO Ha IPUMEpe OpraHu3Ma PACTCHHIA.
Txanu, opranbl ¥ CUCTEMBI OPTaHOB YEJIOBEKa U )KUBOTHBIX PACCMaTPUBAIOTCS 0030pHO

OcHoBHOe COACPKAHUEC NPAKTUHICCKOI'O 3aHATHUSA:

[IpakTuueckas padbora No5. «Mimmynurter. HbekunoHHbIe 32007€BaHUS U SITUIEMUS.
Teopus kioHabHO-ceNeKTUBHOTO MMMYHUTETA 1. Dpnuxa, .M. Meunukosna.
Nudeknuronnsie 3a0051eBaHUs U dMHIEMUs. BakHEHINE SMUIEMUHN B HICTOPUN
yenoBeyecTBa. BaknuHanus Kak nporiakTHKa HH()EKIMOHHBIX 3a00IeBaHUi.
[IpencraBieHrne yCTHBIX COOOIICHMIA ¢ IPE3CHTANUEH, TIOITOTOBJICHHBIX IO TIEPEYHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MIPETOIaBaTeIeM

OK 02
OK 04

Tema 2.2.
DopmbI
Pa3MHOKEHHUA
OpPraHu3MOB

Conep:kanue

IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yYeHsI

®dopmbl pa3sMHOKEHHUsT OpraHu3MoB. becrniosoe 1 nosoBoe pazMHoKeHHe. Buabl
0ecroJIoro pa3sMHOXKEHUS: IPOCTOE ACTICHUE HA/IBOE, TOYKOBAHUE, PAa3MHOKCHHE
CIIOpaMH, BET€TaTUBHOE Pa3MHOXKEHUE, pparMeHTanus, kjionupoanue. [lonosoe
pa3MHOXKEHHUE.

st cnienmanbHOcTH 35.02.12 CamoBo-mapkoBoe U JaHAIMA(THOE CTPOUTENIBCTBO,
CBSI3aHHOM C 00BbEKTOM U3ydeHus «PacTeHus» TeopeTHueckuii MaTepuan TeMbl “Dopmbl
Pa3MHOXKEHUS OpPTaHU3MOB’ M3y4aeTcs yriyOJIeHHO Ha IpUMepe OpraHu3Ma pacTeHUH.
Pa3mHOXeHMe yenoBeka u )KUBOTHBIX PaCCMaTPUBAIOTCS 0030pHO

OK 02
K 1.1

Tema 2.3.
OHTOrenes
JKMBOTHBIX U
yeJIoBeKa

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqe}me:

I'amerorenes y »xuBOTHBIX. CriepMaroreHes u oorees. CTpOEHHE MOJIOBBIX KIETOK.
Omo1oTBOpeHUE U YMOPHOHAIIBHOE pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OmoOpuorenes
(Ha npumepe naHneTHrKa). Ctaguu sMOpHOreHesa

Poct u pa3Butue xuBoTHbIX. [locTamMOpuonansHbIi iepuo. [Ipsmoe u HenpsMoe
pasButue. Pazsutue ¢ Mmeramop$ho3oM y 6€CII03BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX.
Cranuu mocTAMOPHUOHATIBFHOTO PA3BUTHS Y KUBOTHBIX U 4esloBeka. [leprnoasl oHTOreHe3a
yenoBeka. buonornueckoe crapeHue u cMepTh. [ 'epoHTONIOTHS

OK 02
OK 04

Tema 2.4.

OcHoBHOe coaep:kaHue

OK 02
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OnTorenes
pacTreHui

TeopeTnueckoe odyueHue:

I'ametodut u cnopodut. PasmHoxxenue u pa3sutue Bojopocieil. Pasmuoxenue u
pa3BUTHE CIIOPOBBIX PACTEHHI. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHuid. PocT.
[Tepuoibl OHTOTEHE3a pacTEeHUH

OK 04

Tema 2.5.
OcHoBHbBIE
NOHSATHSA
T€HEeTHKH

OcHoOBHOe co/iep:kaHue

Teopernueckoe o0yueHue:

I'enernka kak Hayka O HacJIE€ACTBEHHOCTH U N3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE
TEeHETUYECKUE TIOHATUS U CUMBOJIBL. ['eH. 'eHoTHn. DeHOTUI. AJIIENIbHBIE FEHBI.
AnpTepHaTUBHBIE IPU3HAKU. JIOMUHAHTHBIN M pELECCUBHBINA IPU3HAKU. ] 'oMO3UroTa u
rerepo3urota. Yucras auHus. ' ubpuasl. OCHOBHBIE METO/IbI F€HETUKU:
rUOPUI0TIOTMUECKUH, IUTOIOTUYECKHE, MOJIEKYIISIPHO-T€HETUUECKUE

OK 02

Tema 2.6.
3akoHOMepHOCTH
HacJieJ0BaHUS

OcHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me:

3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHbl [. Menmenst: MoHorubpuaHoe
ckpemuBanue. [IpaBuiio qoMHHHPOBaHMS. 3aKOH €IUHOOOPA3HsI IEPBOTO MMOKOICHHUS.
3aKoH pacieruIeHusI MPU3HAKoB. [[uTonornaeckre OCHOBEI MOHOTHOPHTHOTO
CKpelIrBaHus. [ UTIOTe3a YUCTOTHI TaMeT. AHATM3UPYIOIIee CKpeluBanue. JJuruopuanoe
CKpelllMBaHue. 3aKOH HE3aBUCUMOTO HACIe0BaHus Mpu3HaKkoB. [lonurubpuaHoe
HaCJIeIOBaHHE U €ro 3aKOHOMEPHOCTH

IpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TPAKTHYECKOTO 3aAHATHS

[pakTnyeckas padbora Ne6. «Pemenue 3a1a4 Ha onpeieNieHue BEPOITHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX IPU3HAKOB IIPpU MOHO-, 1H-, HOJ'II/IFI/I6pI/II[HOM n
AQHATM3HUPYIOIIEM CKPEITHBAHUI

Pemenue 3a1a4 Ha onpeenieHne BEPOSTHOCTH BOSHUKHOBEHHS HACIIECTBEHHBIX
MPU3HAKOB PU MOHO-, TUTUOPHTHOM CKPEIMBAHUH, COCTABICHNE TCHOTUITHYECKHX CXEM
CKpEIIMBaHHS

st cnetmmanbHOCcTH 35.02.12 CamoBo-mapkoBoe U JaHAMAa)THOE CTPOUTENHCTBO,
CBSI3aHHOM C 00BEKTOM M3yueHUs «PacTeHus» He0OX0auM MOI00p TEHETHIECKUX 3a1a9
Ha OTpe/ieJIeHNuEe BEPOSITHOCTH HACTEACTBEHHBIX MPU3HAKOB ITPH MOHO-, JIH-,
MOJIMTHOPUAHOM M aHATU3UPYIOIEM CKPEIIMBaHNUN Y PACTeHUN

OK 02
OK 04
K 1.1
K 1.2
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Tema 2.7.
B3aumoneiicteue
reHOB

OcHoBHOe coaep:kanue

TGOPGTI/I‘leCROC oﬁyqelme:

['enoTum kak menocTHas cucremMa. MHOXECTBEHHOE JieiicTBHE TeHOB. [ lnefioTponusi.
MHoOecTBEHHBbIN allienu3M. B3auMoielicTBre amienbHbiX reHoB. KogoMuHupoBaHue.
BzaumopeiicTBue HeamuienbHbIX reHoB. KoMieMenTapHoCcTh. Dnuctas. [lonumepus

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

[Tpaktuyeckas pabora Ne7. «Pemienue 3aa4u Ha ONpeieIeHUE BEPOSITHOCTH
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPU PAa3JIMYHBIX THIIAX B3aHMOH€ﬁCTBHH
I€HOB, COCTABJICHUE FEHOTUIIMYECKUX CXEM CKPELIUBAHUSI

st cienimanbHOCTH 35.02.12 CamoBo-mapkoBoe U JaHAIMA(THOE CTPOUTEIBCTBO,
CBSI3aHHOM C 00bEKTOM u3yueHus «PacTenus» HeoOX0auM MoAO0p FreHETUYECKUX 3a/1a4
Ha Oompe/ieJICHuEe BEPOSITHOCTH BO3SHUKHOBEHHS HACIIC/ICTBEHHBIX MPU3HAKOB IPH
Pa3IMYHBIX TUIIAX B3aUMOJICHCTBHS T'€HOB Y PacTEHUI

OK 01
OK 02
K 1.1
I[IK 1.2

Tema 2.8.
CuemieHHoe
HaCJIeJOBAHHE
NPU3HAKOB

OcHoBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me:

3akonnl T. MopraHa. CHCHHCHHOC HacJICAOBaHUEC I'CHOB, HAPYIICHUC CHCIIIICHU .
XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckoe KapTUPOBAHHUEC XPOMOCOM.
Hcnons3oBaHue KPOCCHUHTOBEpA IJId COCTABJICHUA I'CHECTUYCCKUX KapT XpOMOCOM

IpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TPAKTHYECKOTO 3aAHATHS

ITpakTiueckas padota Ne8. «Pemenne 3a1a4 npu CLEMJICHHOM HacIe0BaHUN
Pemenue 3ana4 Ha onpesiesieHne BEpOSATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX
MIPU3HAKOB IPU CLEIUIEHHOM HaclleZI0OBaHNUHU, COCTaBICHHE FEHOTUITNYECKUX CXEM
CKPEILHMBAHUS

s cnennansHoctu 35.02.12 CaoBo-napkoBoe U JIaHAMAPTHOE CTPOUTETLCTBO,
CBSI3aHHOM C 00BeKTOM M3yueHus «PacTeHus» Heo0X0auM MoA00p TeHEeTUYECKUX 3a1a4
Ha OIpe/ieNIeHNe BEPOSITHOCTH BO3SHUKHOBEHUS HACIIEACTBEHHBIX TPU3HAKOB IIPU
CLIETIJIEHHOM HACJIEZIOBAaHUH Y PACTEHUI

OK 01
OK 02
K 1.1
K 1.2

Tema 2.9.
I'eneTnka moJsa

OcHoBHOE conepxaHue

Teopernueckoe odyueHnue:

N

XpOMOCOMHLIﬁ MCXaHU3M ONPCACIICHUA 110JIA. AYTOCOMBI H TTOJIOBBIC XPOMOCOMBI.

OK 01
OK 02

23




I'omorameTHsIi ¥ reTeporaMeTHBIN 10J1. I 'eHeThueckast CTpyKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue Npu3HaKoB, CLEIUIEHHBIX C II0JI0M

HpaRTn'{ecmle 3aHATHUSA:

HpaKTI/I‘leCKaﬂ pa60Ta Ne9. «Pemienne 3aaa4 Ha HaCJICAOBAHUEC IIPHU3HAKOB, CUCIICHHBIX C
II0OJIOM)>.

Pemenne 3aaa4 Ha onpeaciI€HUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX
IMPHU3HAKOB, CUCIUICHHLIX C ITOJIOM, COCTABJICHUC 'CHOTUIIMYCCKHUX CXEM CKPCUINBAHUSA

Tema 2.10.
I'eneTnka
JyeJ0BeKa

OcHoBHOe coaep:kanue

TGOPGTI/I‘leCROC oﬁyqelme:

Kapuotun yenoBeka. MeToasl H3y4eHNs TEHETUKH YEJIOBEKA: FEHEAIOTUYECKUH,
OJIM3HEIOBbIN, IIUTOr€HETUYECKUI, ONOXUMHUECKHUH, OMYJIALUOHHO-CTATUCTUYECKUH.
HacnencrBennslie 3a00sieBaHus uenoBeKa. ['eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YelIOBeKa.
bonesnu ¢ HacieICTBEHHOM NPEAPACIIONOKEHHOCTHIO. 3HAUEHUE MEIULIMHCKON T'€HETUKU
B IIPEJOTBPALICHUHN U JICYUCHUH TeHETUIECKUX 3a00JICBaHHI YeTIOBEKa

HpaKaneCKne 3aHATHUSA:

[Tpaktuyeckas padora Nel0. «Pemrenue 3anaq Ha onpezesieHHe BEPOSITHOCTH
BO3HHUKHOBEHHS HACJIEACTBEHHBIX IPU3HAKOB, UCIIOJIb3YSl METObI TCHETUKH YEJIOBEKA»
Pemenue 3ana4 Ha onpeesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
IIPU3HAKOB, MCIIOJIb3YsI METO/IbI TEHETUKN YEJIOBEKA, COCTABICHUE TEHOTUITMYECKUX CXEM
CKPEILMBAHUS.

[IpeacraBneHne yCTHBIX COOOIIEHU ¢ MMPE3CHTAIMEN O HACIEICTBEHHBIX 3a00JICBaHUSAX
YeJIoBeKa

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOE coacpkanue

Teopernueckoe ody4ueHnue:

B3aumoneiicTBre reHOTHIIA M cpeJibl IpU (OpMUpPOBaHUU (eHOTHIA. FI3MEHUMBOCTh
pu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE TPU3HAKU. BUbI N3MEHUMBOCTH:
HACJICICTBEHHAs! 1 HEHACJICICTBEHHAS.

3aKOH rOMOJIOTHYECKUX PAJIOB B HacieacTBeHHOM u3MenunBocty (H.W. BaBumos).
MonuduxkanronHas, win GeHOTUIINYeCKass K3MEHYUBOCTh. PoJb cpesbl B
Moau(pUKaMoHHON n3MeHunBocTH. HopmMa peakiuu npusHaka. BapuanuonHnsiii psg u

OK 01
OK 02
OK 04
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BapHallMOHHAs KpHBas. XapaKTepUCTUKA MOIUPUKAITIOHHON H3MEHUYMBOCTH
HacnencrBenHast, Wiy TeHOTUITHYECKAst M3MEHUMBOCTh. KOMOMHAaTHBHASI N3MEHYHUBOCTb.
MyTanuoHHas “3MEHYUBOCTb. BUabl MyTaluil: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
IIprunHBEl BOSHUKHOBEHMS My TallUN

IIpakTHYecKkHne 3aHATHS: 2
[TpakTrueckas padota Nell. «Pemenue 3amau Ha onpeeneHne TUa My Talluu)
Pemrenue 3a1au Ha onpeeneHue TUNA MyTalMK NPY MIepeaade HACIEACTBEHHBIX 2
MIPU3HAKOB, COCTABJICHUE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS
Tema 2.12. OcHoBHOE coaepxaHue 2
Cenexuns Teoperuueckoe o0yueHnue: 2
OpPraHu3mMoB Cenekuus kak Hayka. MeTobpl CeeKIIMOHHON paboThl. ['eTepo3uc u ero NpUYHUHBI.
HckyccTBeHHBIN 0TOOP: MACCOBBIN M MHIMBUYaTbHBINA. JTanbl KOMOMHAIIMOHHOM OK 01
cenekiuu. Coprt, opojia, mTaMm 5 OK 02

AJIFOpI/ITMI)I peIICHUC 3a/1a4 Ha OIIPCACICHNEC BO3SMOXKXHOTO BOSHUKHOBCHHA
HACJICACTBCHHBIX ITPHU3HAKOB I10 CCJIICKIIMU, COCTABJICHUC IT'CHOTUIIMYCCKHUX CXEM

CKpEUIMBaHUS
Pa3nen 3. Teopusi 3BoJIIONNH 14 0
Tema 3.1. OcHoBHOE conep:kanne 4
Bosuuknosenune u | Teopernueckoe o0yueHune: 2
Pa3BHUTHE JKU3HH ['unoTtessl 1 TeOpUH BO3HUKHOBEHUS KU3HU HA 3eMIIe: KPEallMOHU3M, CaMOTIPOU3BOJIBHOE
Ha 3emuie (crioHTaHHOE) 3apOXKICHUE, CTAllMOHAPHOE COCTOSIHUE, TaHcepMus, Onomnos3. Hauamno
opraHudeckoit sBosonun. [TosiBneHre mepBhIX KIETOK. DBOIOIHS MeTaboIn3Ma.
OBouoLus NepBbIX KieTok. [IpokapuoTs! u sykapuoThsl. [Ipoucxoxnenue 2 OK 02
MHOTOKJIETOYHBIX OPTaHN3MOB. BO3HMKHOBEHNE OCHOBHBIX 11aPCTB AYKAPHOT. OK 04

OcHoBHBIC YCPTHI 3BOJIIOLUA PACTUTCIIBHOTO MUpPA. OcHoBHBIC YCPTHI 5BOJIOLUA
JKUBOTHOI'O MHpa

I[IpakTHyeckue 3aHATHA: 2

[MpakTryeckas pabora Nel2. «OnpeneneHne OCHOBHBIX CTaIuil pa3BUTHS OPTaHUIECKOTO
MUpa» 2
IIpencraBneHne ycTHOrO COOOIICHUS U JIEHTHI BpEMEHH IO OCHOBHBIM 3Tanam
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BO3HUKHOBCHUA U PA3BUTHA )KUBOTHOT'O U PACTUTCIILHOI'O MHUpa, IOATOTOBJICHHBIX 1O
MNEPCUYHIO UCTOYHUKOB, PCKOMCHAOBAHHBIX ITPCIIOAaBaTCIICM

Tema 3.2.
HUctopus
IBOJIIOIHOHHOT0
YUYeHwust

OcHoBHOe coaep:kanne

Teopernueckoe o0yueHue:

[IepBble 3BONIIOIIMOHHBIE KOHLIENIMH. ['pangyanucTiueckas 3BOJIOIUOHHAS KOHLETILIHS
K.b. Jlamapka. JIBmxymue cuiisl dBosonnn. Kpeannonusm u Tpanchopmusm.
Cuctemaruka K. Jlunnes u e€ 3nauenue 111 GOpMUPOBAHUS UACH IBOJIOLHH
[IpennocelIky BO3HUKHOBEHHS JapBUHU3MA. DBOIONNS BUAOB B pupojae. boprda 3a
cyuectBoBanue. EcrecTBeHHbIl 0T0Op. uBeprennus npru3HakoB U BUJ00Opa30BaHUE.
OcHOBHBIE TIOJIOKEHUSI CUHTETHYECKOM Teopuu »Botoruu (CTI). Ponib 3BooioHHOM
Teopuu B ((OPMUPOBAHUU HAYUHOUN KApTUHBI MUPa

OK 02

TeMma 3.3.
Mukpo3Boaronus

OcHOBHOe co/iep:KaHue

Teopernueckoe o0y4eHnmue:

MUuKpO3BOIIOLNSA U MAKPOIBOIIOLHS KaK 3Tallbl 3BOJIIOLMOHHOIO IIpoLecca.
['eneTruecKue OCHOBBI HBOMIONUH. MyTaluu 1 KOMOMHALIMY KaK 3JIEMEHTapHBIN
JBOJIIOLMOHHBIN MaTepuall. llomynsanus Kkak ajeMeHTapHas €IMHNIA 3BOJIIOLIMH.
JiBroky1ue cuibl ((hakTopsl) 3BONIOLKMK. MyTallMOHHBINA Ipoliecc 1 KOMOMHATHBHAS
M3MEHYMBOCTb. Murparus. M3zonanus nonyssiiuii: reorpaduueckast (mpocTpaHCTBEHHAs),
Ouosiornyeckas (penpo yKTHUBHASA).

EcrecTBenHbIi 0TOOp — Hanpasisromuil pakrop sBosrou. boprba 3a cyliecTBoBaHue
KaK MEXaHU3M JICHCTBHS €CTECTBEHHOr0 0TOOpa B nonyJsuusax. Bun u ero kpurepuu
(mpusznaku). Bunoobpa3oBanue kak pe3yabTaT MUKPOIBOIIOIUN

OK 02

Tema 3.4.
MaxkposBosouust

OcHoBHOE coacpkaHue

Teopernueckoe ody4ueHnue:

MaxposBomrorusi. DopMbl 1 OCHOBHBIE HanpaBieHust MakpodBoitonnu (A.H. CeBep1ios).
[Tyt mocTrkeHUs: OUOIOTHMYECKOTO Mporpecca: apoMopdo3, UanoaaanTaIys, oomas
nereHepanys. MeTo bl U3y4YeHHs] MAKPOIBOIIOIHUU. 3aKOH 3apO/IBIIIEBOTO CXO/ICTBA
(3axon K. bapa). buorenernuecknii 3akon (3. ['ekkens, @. Mromep). OOmuiue
3aKOHOMEPHOCTH (TIpaBUIIa) SBOTIOIIUN

OK 02
OK 04

Tema 3.5.

OcHoBHOE conepxaHue

OK 02
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Ipoucxoxnenue

TeopeTnueckoe odyueHue:

YeJI0BCKaA —
AHTPOINOreHE3

AHTpormonorus — Hayka o yesnoBeke. CucreMaTuieckoe MoJIokeHne yenoBeka. CXoACcTBO
YeJIOBEKa C )KUBOTHBIMH. OTINYMS YEJIOBEKa OT )KUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOIl CUTHAIbHOU
cuctembl. COOTHOIIIEHHE OMOJIOTMYECKUX U COLIMATILHBIX ()aKTOPOB B aHTPOIIOT'CHE3E
OcHOBHbIE CTa U aHTPOIOreHe3a. JIpuonuTeKu — MpeIKyu YeloBeKa u
4el0BeK0OOpa3HbIX 00e3bsH. [IpoToanTpom — npeAnecTBEHHUK YeloBeKa. ApXaHTpoI —
JIpeBHemui yenosek. [laneoanTpon — qpeBHuil yenosek. Heoantpomn — yenoBek
COBPEMEHHOI0 THIIA. DBOJIIOLIMSI COBPEMEHHOI'O YEJIOBEKA.

Uenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUAHAs (€Bpa3uiickas), Herpo-
aBCTpaJouHas (3KBaTOpHaJIbHAs), MOHTIOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
MECTO BO3ZHUKHOBEHHUS YelIOBEUECKHUX pac. ENMHCTBO uenoBeueckux pac

IIpakTH4yecKkue 3aHATHS:

[IpakTryeckas padora Nel3. «OnpezeneHre OCHOBHBIX 3TAIOB 3BOJIIOLIUU YEIOBEKaY.
Bpems u myTH paccenenus denoBeka no mianere. [IpucnocobieHHOCTh YenoBeka K
pa3HBIM YCIOBUSM cpelbl. Biusiaue reorpadudeckoii cpeabl Ha MOP(OIOTHIO U
(bU3MONOTHIO YeTOBEeKa

3aiuTa JIEHT BpEMEHU U MEHTAJIbHBIX KapT B (popMaTe yCTHOTrO COOOIIEHuS,
[IOATOTOBJIEHHBIX [0 MIEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX IIPENOJaBaTEIIEM

OK 04

Pasznea 4. Dxojorns
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Tema 4.1.

OcHoBHOE conep:kanue

IKOJOrHYecKue

TeopeTuquKoe oﬁyqe}me:

(axkTopsI 1
cpeabl AKU3HH

Cpenpl 0OuTaHMs OPraHu3MOB: BO/IHASI, HA3€MHO-BO3/1yIIIHAsI, TOYBEHHAs,
BHyTpUoOpranuzMeHHas. u3nko-xuMuieckrue 0COOEHHOCTH cpell OOMTaHHUSI OPTaHNU3MOB.
[TpucnocobneHns opraHu3MoB K JKU3HHU B pa3HbIX cpefax. [IoHsATHE HKOTIOrH4ecKoro
¢axropa. Knaccudukanus sxonornyeckux paxtoposn. [IpaBmio munumyma 0. Jlnbuxa.
3akoH TonepantHoctu B. llendopna

OK 01
OK 07

Tema 4.2.

OcHoBHOE conepxaHue

Honyasuus,

Teopernueckoe o0yueHue:

N

coo01ecTBa,

OKoJioruyeckas XapaKTCPUCTHKA BUAA WU MTOITYJIAIHNN. OKoJiorudecKkas HyIa BUaA.

OK 01
OK 02
OK 07
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IKOCUCTEMbI

DKOJIOTHYECKHE XapaKTepUCTUKU nomy . Cool1iecTBa u 3KocucTeMbl. bruorenos u
ero ctpykrypa (B.H. CykaueB). CBs3u Mex 1ty oprann3mMaMu B OuoneHose. CTpyKTypHbIE
KOMITOHEHTBI 3KOCHUCTEMBI: ITPOYLIEHTHI, KOHCYMEHTHI, peAyLeHThl. KpyroBopor BeuiecTs
Y TIOTOK SHEPTrHHU B 3KocucTteMe. Tpopuieckre ypoBHHU.

AHTpONOreHHbIE 3KOCUCTEMBL. Arpo3KocucTeEMbI. OTINYMS arpO3KOCUCTEM OT
OuoreoneHo30B. YpooskocucteMbl. OCHOBHbIE KOMIIOHEHTHI YPOO3IKOCHCTEM

IIpakTuyeckue 3aHATHS:

[TpakTuueckas pabora Nel4. «Perienue npakTHKO-OPUEHTHPOBAHHBIX PACYCTHBIX 3aIaHUI
10 IEPEHOCY BEIIECTBA U SHEPTUH B IKOCUCTEMAX C COCTABICHUE TPOPUUECKUX Lieneil u
nupamMul OMOMAacChl U SHEPTHNY.

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKA3aTENN YKOCUCTEMBI. brioMacca 1 mpoayKius.
DKOJOTHYECKHEe MUPaMUIbI Yucell, OnoMacchl U 3Heprun. [IpaBuiio nupaMuabl SHEPTHH.

Tema 4.3.
buocdepa -
rjaodoajabHas
IKO0JIOTrHYECKAas
cucreMa

OcHoBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me:

Bbuocdepa — xxuBas obonouka 3emnu. Pa3Butue npeacrasienuit o buocdepe B Tpyaax
B.1. Bepnaackoro. O6nactu Ouocdeps! u e€ cocras. JKuBoe BelecTBo 6nocdepsl U ero
byHKIIUN

3aKOHOMEPHOCTH cylecTBOBaHMs 6nocepbl. OcobeHHOCTH GHochephl Kak r100anbHOM
sKocucTeMbl. /lnHaMuyeckoe paBHOBecue B Onochepe. PATMUYHOCTD SIBIICHUI B
o6uocdepe. KpyroBopoTsl BemecTB 1 OMOre0OXMMHUYECKUE ITUKIIBI. [100anbHbIe
9KOJIOTHUECKHUE MTPOOIEMbI COBPEMEHHOCTH U MYTH UX PEIICHUS

IIpakTHYecKHe 3aHATHSA:

ITpakTryeckas pabora NelS. «Pemienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33734
HAa OIIpEEIeHUE IUIOMAAN HACAKICHNN U1 CHUKEHNS KOHLEHTPALUU YTJIEKUCIIOTO ra3a
B aTMoc(epe CBOEro peruoHa NpoKUBaHUS

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONOTreHHbIX
(hakTopos Ha

onocdepy

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue:

AHTpOTIOTCHHBIC BO3/ICHCTBHS Ha Onocdepy. 3arps3HEeHHs KaK BHJI aHTPOITOTEHHOTO
BO3JICUCTBUS (Xumuyeckoe, ghusunecxoe, buoiocuyeckoe, 0mxoobl NPoU3800Cmea u
nompebienust). AHTPOTIOTCHHBIC BO3/ICHCTBHS Ha aTMocdepy. Bo3ielicTBus Ha

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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runpocdepy (3aepasHeHus u ux UCMOYHUKU, UCMOoujeHus 600). Bo3neicTBus Ha
autochepy (decpadayus nouswl, 8030elicmeaue Ha 20pHble NOPooa, Heopa).
AHTpPONIOreHHBIC BO3/ICHCTBHS Ha OMOTUYECKHE COOOIIEeCTBA (1eca u pacmumenbHvle
co00Wecmsa, HCUBOMHBIIL MUP)

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

[IpakTuueckas pabora Nel6. «Pemienne npakTHKO-OpUEHTUPOBAHHBIX PaCYETHBIX
3aJIlaHuH 10 PacyeTy CTPYKTYpHI 3a11aCOB IPEBECUHBI»

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 COXPAHEHUIO IPUPOIHBIX
PECYPCOB CBOET0 PETMOHA ITPOKUBAHUS

Juis cnermanibHOCTH 35.02.12 CamoBo-mapkoBoe U JTaHIIIAPTHOE CTPOUTEILCTBO,
CBSI3aHHOU C 00BEKTOM U3yueHUs «PacTeHus» nmpeyiaraercs MpakTHKO-OPUSHTHPOBAHHOE
pacueTHOE 3aJlaHKe M0 PACUYETy CTPYKTYPHI 3al1aCOB JAPEBECHHBI

I[IK 1.2

Tema 4.5.
Bausinue
COLUATBHO-
IKOJIOTHYECKHX
(¢akTopos Ha
310pOBbeE
YyeJI0BeKa

OcHOBHOe coiep:KaHue

10

TeopeaneCRoe oﬁyqe}me:

310poBbe | ero cocTaBistronire. @akTopbl, TOJIOKUTEIBHO ¥ OTPULIATENILHO BIIUSIONIHE
Ha OpraHu3M 4elloBeKa. BpenHbie IpUBBIUKA: IOCIEACTBHS U podriiakThka. [Ipobiema
TEXHOTCHHBIX BO3JICUCTBUII HAa 37I0pPOBbE YETIOBEKA (AIEKTPOMATHUTHBIE MOJIsI, OBITOBAsI
XUMUS1, U30BITOUHBIE ITYMBI, paralus U T.11.). AJanTaius OpraHu3Ma 4esioBeKa K
(axTopam OKpy’Karomei cpeapl. 3alUTHRIE MEXaHH3MbI OpraHN3Ma YeloBeKa. 3J0POBbE
1 paboTOCIOCOOHOCTb.

[TpuHIMnIBl GopMUPOBaHUS 310pOBbecOEpEraroIIero noseaeHus. @uznyeckas
aKTUBHOCTb U 3/10pOoBbe. ['pyniibl 310poBbsi. OCHOBBI 3aKaquBaHusl. buoxumuueckue
acreKThl palMoHanbHOro nuTanus. [IpaBuna 6e30macHOro UCHOIb30BaHUS OBITOBBIX
prUOOPOB U TEXHUYECKUX YCTPOUCTB

IIpakTHYecKHe 3aHATHSA:

ITpakTuyeckas padora Nel7. «OnpezneneHre CyTOUHOTO PAllMOHA TUTAHUS

N

[TpakTaeckas padota Nel8. «Co3nanue WHANBUIYTBHON MTAMSITKY 110 OpTaHU3AIHH
panMoHaATBHON (PU3NIECKON aKTUBHOCTH

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME JIAOOPATOPHOI0 3AHATHS

JIaGoparopHas paboTa Ha BBIOOD:

OK 02
OK 04
OK 07
IIK 1.1
K 1.2
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1. JlaGoparopnas pabota Ne3. «YMcTBeHHast paboTOCIIOCOOHOCTH

OgnazieHre METo1aMu OIpeIeNICHHs TOKa3aTeNleil yMCTBEHHOM paboTOCTIOCOOHOCTH,
00BSICHEHHUE TOJTyUYEeHHBIX PE3YIbTaTOB U (POPMYIMPOBAHUE BHIBOJIOB (ITMCHBMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB

2. JlabopatopHas pabora Ne3. «BnussHue abnoTuveckux pakToOpoB HA YEIOBEKa
(HM3KHE U BBICOKHE TEMIIEpaTyphl)»

N3ydenne MexaHU3MOB aJaNTaluy OpraHu3Ma 4ejJoBeKa K HU3KUM U BBICOKMM
TeMmIepaTypaM U 00bsCHEHHE IIOJTYUYEHHBIX pPe3yJIbTaToB U (pOpMyJIMpOBaHKE BBIBOJOB
(MMCHMEHHO) € UCTIONIb30BAaHHEM HaYYHBIX OHSATHI, TEOPHA U 3aKOHOB

B kauecTBe TpUrrepoB CHUXKAKOMIMX PA0OTOCIOCOOHOCTH UCIOIb30BaTh YCIOBUS
OCYIIECTBICHHS MTPO(ECCHOHALHON AEATEIBHOCTH: IIIyM, TEMIIEpaTypa, pu3ndecKkas
Harpyska 4 T.JI.

IIpodeccuoHanbLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue TPHKJIATHOTO MOTYJIs)

Pasnea 5. buojorusi B ;KU3HH

Tema 5.1.
Buorexnosoruu B
JKM3HU KAXKIOr0

OcHoBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me:

buotexHonorus xak HayKa U IMPpONU3BOACTBO. OcCHOBHBIE HaIlpaBJICHUS COBpeMeHHOfI

O6uotexHoaoruu. Meropl 6MoTeXHOIOTHU. OOBEKTH OMOTEXHOIOTUHU. DTHKA OK 01
OMOTEXHOJIOTMYECKHX M FeHETHYECKUX dKcIepuMeHToB. [IpaBuia noucka u aHamm3a OK 02
O6M0dKOJIOrMYeCKON HHPOPMAIIUY U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHast U yuyeOHo- OK 04
Hay4Has JINTepaTypa, CpecTBa MacCoBoi nHpopmannu, cetb UHTepHET u ApyrHe) IK 1.1
IIpodeccnonanbHO-OpMEeHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOI0 3aHATHSA: K 1.2
[Tpaktnyeckas padora Nel9. «Keticsl Ha aHam3 HHGOPMALINK O HAYYHBIX JOCTHKCHHSX B
00JIaCTH TeHETUYECKUX TeXHOJIOTUH, KIIETOYHOM HHXXEHEPUH, MUIIEBBIX OMOTEXHOIOTHIi».
3amura Keifca: MpescTaBlIeHUe Pe3yIbTaTOB pEIIeHUs KeCOB (BBICTYIIIEHHE C
MpEe3eHTALNEH )
Tema 5.2.3. OcHoBHOE conepxxaHue OK 01
buorexnonorun u | TipodeccHOHATHLHO-OPHEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHITHSI: OK 02
pacTrenus [IpakTuueckas padora Ne20. «Keiicsl Ha aHanu3 HH(OPMALIUK O PA3BUTUU OK 04
OMOTEXHOJIOTHUH C UCTIOIB30BAHUEM PACTEHUH (TI0 TPyTIIam ). IK 1.1
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Pa3Butue OMOTEXHOJIOTHI ¢ UCTIONB30BAaHUEM PACTECHH, IPUMEHEHUE NTPOTYKTOB
OMOTEXHOJIOTUHU B )KU3HU YEJIOBEKA, MOMCK U aHATN3 UHPOPMALIUU U3 Pa3IHIHBIX
MCTOYHMKOB (Hay4Has ¥ yueOHO-Hay4yHas TUTEepaTypa, CpeiCTBAa MacCOBOM HH(pOpMaIuy,
ceTb MHTEpHET U Apyrue)

[IpakTrueckas padota No2 1. «3ammTa Kercay
[IpencraBienue pe3ynbTaTOB PELICHUS KEMCOB (BBICTYIIEHUE C PE3EHTAIUECH )

I[IK 1.2

Pa3gen 6. Buoskonornyeckue uccjiel0BaHus

14

Tema 6.1.
OcHoBHbBIE
METOIbI
OHMO’KO0JIOTHYECKH
X MCCJIeIOBAaHUM

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqelme:

Hayusnslil MeToa. MeTozpl OM03K0I0IHYECKUX HCCIEeI0OBAHUI: TI0JIEBbIE, J1a00paTOpHEIE,
JKCIEpUMEHTaIbHble. MOHUTOPUHT OKPY>KAIOLIEH Cpeibl: JIOKAIbHBINH, pErHOHAIBHBIN U
IJ100aJIbHBIN

Mertobl morcKa, aHamu3a 1 00paboTKH HH(POPMALIUU O IPOCKTE B PA3IUIHBIX
HMCTOYHUKAX

JlabGopaTopHble 3aHATHS:

[TocraHOBKa 1eH, 32124, BBIABHIKCHHE THIIOTE3bI, IPOBEACHHUE SKCIIEPUMEHTA 110
OIPEETICHUIO ONTUMAITBHBIX YCIOBHHI sl pOCTa M (PU3NOTIOTUIECKOW aKTHBHOCTH
JPOXCKEBBIX KIIETOK. BhIsiBIIeHNE 3aKOHOMEpHOCTEN, (OPMYIIMPOBAHUE BBHIBOJIOB U
HPOTHO30B.

JIabopatopHas pabora Ned (Ha BEIOOp 110 MUHH TPYIIIIaM):

1. BausHue TeMiiepatypsl Ha pocT U (PU3HOIOTHUYECKYIO0 aKTUBHOCTD JIPOKIKEBBIX
KJIETOK.

2. BrusHue yriaeBosoB Ha pOCT U (PM3HONIOTHUECKYIO aKTUBHOCTD JPOKIKEBBIX KIIETOK.
3. CoderaHHOE BIMSHHUE TEMIEPATyPhI M YIIIEBOJIOB HA POCT U (PU3HOIIOTHYECKYIO
aKTHBHOCTH JIPOKKEBBIX KIIETOK.

OK 01
OK 02
OK 04
OK 07

Tema 6.2.
Buoskojiornueck
U IKCIIEPUMEHT

OcHoBHOE conepxaHue

10

HpaKTI/I‘IECKOB 3aHsATHE

00630p TeM yueOHO-HCCIET0BATENBCKUX MTPOEKTOB. BbIOOp yueOHO-HCCIeI0BaTENECKOTO
MPOEKTa U3 MpeanokeHHbIX. DopMUpOBaHME KOMaHbI TPOEKTa. AJITOPUTM BBITOJTHEHUS
MPOEKTA.

OK 01
OK 02
OK 04
OK 07
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Kaxxnas rpyrmina BeIOMpaeT OAHH U3 BAPUAHTOB YI€OHO-UCCIIEIOBATEICKIX MTPOSKTOB:
[IpakTuyeckas pabora Ne22.

1. Ouenka kauecTBa aTMOC(HEpPHOTO BO3TyXa

2. OreHka KauecTBa MOYB METO/I0M (PUTOTECTUPOBAHHUS

3. OrleHka kauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB IO OPraHOJIENTUYECKUM U (PUZUKO-

XUMHYECKUM CBOMCTBaM

4. Bnusaue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHHUI

5. BnwusHue cosieBOro 3arps3HeHHs Ha POCT U pa3BUTHE CEMSH BBICUINX PACTEHUN
Ilepewiti sman 6vlnoaHeHUs NPOEKMA:
ObocHOBaHME aKTyaJbHOCTH BEIOPAHHOM TeMbl. BrIsiBIeHNE TP00IeMbl HCCIIEA0OBAHMS,
(dbopMypoBanue rUNoTe3bl. BeiOop MeTo0B nccinenoBanus. Beibop Touek ordbopa npood
Ha TeppUTOpHUH KccienoBanus. [loctaHoBka 1eneit u 3aaa4 uccienoBanus. Onpenenenue
(dbopMBbI IpeicTaBIeHUS pe3yIbTaTOB uccienoBanus. OnpeaeneHue 3TanoB U COCTaBICHUE
IJIaHA UCCIIEeIOBaHUS

JlaGopaTopHble 3aHATUSA

JIaboparopHast pabota Ne5.

Bmopoii sman evinonnenus npoekma: MOArOTOBKA HEOOXOUMOMN TIOCY/IBI M MaTepUaa
IUTSL DKCTIEPUMEHTA, TPOBEACHNE SKCIIEPHUMEHTA, IEPUOINIECKast IPOBEPKa TCUCHHSI
JKCIIEpUMEHTa/ cOOp MaTepuaa B BBIOpaHHBIX TOUKaX 0TOOpa mpod

JIaGoparopHas paboTa Ne6.
Tpemuii sman vinonneHus npoexma. ToJlydeHUe MePBUYHBIX IKCIIEPUMEHTATIbHBIX
JAHHBIX, IPOBEJICHUE CTATUCTUUYECKONH 00PaOOTKU MOTYYEHHBIX JTAHHBIX

JlabopaTtopHas pabota Ne7.

Yemeepmolil 5man 6bINOJIHEeHUs NPOeKMA.: BHIABICHHE 3aKOHOMEPHOCTEH,
(dbopMyIHpoBaHKE BHIBOJIOB M ITPOTHO30B, OIIEHKA Ka4eCTBA HCCIETyeMOro 00bEKTa 110
pe3yabTaTaM OMOIKOIOTHIECKOTO aHAIH3a

IIpakTHYeckHe 3aHATHA

[MpakTtrdeckas padora No23. «3ammra mpoeKTay.
[pencTaBneHne pe3yabTaTOB BBITIOIHEHHS Y4eOHO-HCCIIEIOBATEILCKUX MIPOCKTOB
(BBICTYTIJIEHUE C MTPE3EHTAIINEH )
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KoncyabTranun 10
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 8
Bceero: 154 16
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3. YcaoBusi peaju3anuu nNporpaMmMbl 001eo6pa3oBaTeJbHOM JUCITUNINHBI

3.1. lna peaau3anuu NPOrpaMMbl JUCHUILUIHHBI JOJKHBI ObITh MPEAyCMOTPEHbI
cieaylolue cnenualbHble OMeIeHus :

Kabuner «buonocuu», OCHalICHHBIH 00OpYyIOBaHMEM: MeOENb, MOCKa, MEI, HATJISIHBIC
mocoOust (KOMIUIEKTHl YYE€OHBIX TaOJIMIl, IJIAKATOB), TEXHUYECKUMH CPEICTBAMHU OOYUCHWS:
KOMIIBIOTEP C YCTPOHCTBAMH BOCHPOM3BEICHUS 3BYKa, HPUHTED, MYJIbTHMEIHA-IIPOSKTOP C
IKPAaHOM, yKa3Ka-TPe3eHTEP ISl IPE3CHTAIUA.

JlaGopatopusi, OCHaleHHass OOOPYIOBaHWUEM Ui TPOBEICHHS 3aHATHI: MHUKPOCKOIIHI,
CEKYHJIOMEp, TOHOMETp, JabopaTopHas nocyna (mpoOUPKH, MOJICTABKH Ui TIPOOUPOK, MUHIICTHI,
MECOK, CTYNKH C TEeCTHKaMH, IPEIMETHbIE M IIOKPOBHBIE CTEKJa, CTEKISIHHbIC ITaJOYKH,
IpenapoBabHbIe WIJIBL, (UIBTpOBaNbHAs Oymara (caiadeTku), CTaKaHbl) THIIEPTOHHYECKUI
pactBop xJopuna Hatpusi, 3%-HbII pacTBOp MEPOKCHIA BOJOPOAA, pAcTBOp Hoaa B HOAUCTOM
KaJIMM, TIULEPHH, KIyOHH KapTodens, JUCT AII0NEH KaHAJICKOW, IO pSAOMHBI OOBIKHOBEHHOM
(psiOMHBI WM TOMATA), JIYK permyaThliid, pa3BeICHHBIE B BOJC IPOXIKHU);

3.2. UndopmanmonHoe odecriedeHne peaaTu3amumn NporpaMmmbl

OcHOBHBIE MeYaTHbIE U3TAHUS

1. bBuonorus nns npodeccuii U CreUUATbHOCTEH TEXHHYECKOTO M eCTECTBEHHO-HAyYHOTO
npoduneit: y4eOHUK I CTyA. Y4pexaceHuwid cpen. npod. obOpazoBanus / B. M.
Koncrantunos, A. I'. Pe3anos, O. E. ®aneera; nmox pen. B. M. KoncrantunoBa. — 10-e
u3M., ctep. — M.: OOpazoBaTenbHO-U3AaTeNbCKUN TIeHTp «Akanemusi», 2022. — 336 c.

2. buonorusa. 10-11 xmacc (yrayOneHHbI YpOBEHb): Y4eOHUK JJIsi CpeJHEro OOIIero
obpaszoBanus / B. H. Speirun [u ap.]; mox obmeit pexaknueit B. H. Apeiruna. — 2-e w3,
— Mocksa: U3narensctBo FOpaiit, 2022.

3. EcrecrBo3nanue. buonorus: ydeOHUK IS CTYI. yUpeXKICHUN cpell. mpod. oOpa3oBanus /
JI.A IlapmrytuHa. — 4-e u3z., crep. — MockBa: OOpa3oBaTeIbHO-U31aTENbCKUI LIEHTP
«Axanemusy, 2023. — 352 c.

JlonoJiHuTeIbHbIE HCTOYHUKH

1. buonorus: yueOHUK Ui CTYH. YUpexXIeHUH cpell. npod. obpaszoBanus / H.B. YeOsles,
I'I"I'punesa, I'.C.I'y3ukoBa u np.; mox pea. H.B.UeOpmeBa. — 12-e u3x., crep. — M.:
W3narensckuil neHTp «Akagemusy», 2017. — 448 c.

2. Tetinop J. buonorus: B 3 1. T. 1/ JI. Teimop, H. I'pun, Y. Crayt; nmox pen.P. Conepa ;
nep. 3-ro anria. u3a. — 14-e uzn. —M. : JlabopaTopus 3Hanuil, 2022 — 454 c.

DJIeKTPOHHBbIE U3IAHUS

1. buonorms. 10-11 xmacc (yriayOJeHHBIM YpOBEHb): YYEOHHK Il CPEIHEro OOIIero
obpazoBanus / B. H. Speirun [u ap.]; mox obmeit pexakiueit B. H. Apsiruna. — 2-e usg.
— Mocksa: UznarensctBo FOpaiit, 2022. — 357 ¢. — (Hapomgnoe mpocsemienue). —
ISBN 978-5-534-15630-0. — Tekct: snektpoHHbli // OOpazoBarenbHas Iuardopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buomorus: kineTkd ¥ TKaHH: y4eOHOE TMOCOOME ISl CPEIHETro

npodeccrnonanbHoro obpazosanus / J[. K. O0yxos, B. H. KupunenkoBa. — 3-¢ u3m.,
nepepab. u gpom. — MockBa: WsnatensctBo FOpaiit, 2022. — 358 c. —
(ITpodeccronanproe  obOpazoBanue). — ISBN  978-5-534-07499-4. —  Tekcr:
anekTpoHHBIH  //  OOpaszoBatenpHas  mnatrgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/494034
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3. buonorus: ydeOHHK U IPAKTUKYM JIs CpetHero npodeccnoHanbHoro oopaszosanus / B. H.
Speirus [u 1p.]; nox penakuueit B. H. Spsiruna. — 2-e u3g. — MockBa: M3naTenseTBo
Opaiir, 2022. — 378 c. — (Ilpodeccronansuoe obpazosanue). — ISBN 978-5-534-
09603-3. — Texkcrt: snexrponHsiii // ObOpaszoBatenbHas tiarpopma HOpait [caiiT]. —
URL.: https://urait.ru/bcode/489661
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4. KoHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHHSI 00111e00pa30BaTeIbLHOM 1 CHUTITHHBI

Kontpoar wu

OI€HKAa PE3YIBTATOB OCBOCHUA 06H1€06p330BaTeHBH0171 AU CIHUITIIMHBI

PacKpbIBalOTCS Yepe3 TUCHUIUIMHAPHBIC PE3yJIbTaThl, HAallpaBJiIeHHbIE HAa (OPMUPOBAHUE OOIIUX U
npodeccnoHaNbHBIX KOMIETSHIIUN MO pa3/iesiaM U TeMaM COoJIep KaHus yueOHOro MaTtepuara.

Oomas
KOMIIETCHIUS

Pa3zgen/Tema

T oneHoYHBIX MepPONPUATHH

Pazgen 1. Kiterka — cTpyKTYPHO-()YHKIIMOHAJILHAS eINHHUIIA )KUBOTO

OK 02

Tema 1.1.
buonorus xak Hayka

3anonHenne TabJIMIBI C OMCAHUEM
METOJIOB MHKPOCKOITUPOBAHUS C X
IOCTOMHCTBAMH U HEIOCTATKAMH.
3anonHeHne Tabauel «BKiaa y9eHbIX B
pa3BHUTHE OMOJIOTHI

OK 02

Tema 1.2.
OO01as xapakTepucTuKa
KHU3HU

3aroTHeHUEe CPABHUTEITLHOM TAOUIIBI
CXOJICTBA U PA3JIMYMl )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

Tema 1.3.
Buonornyecku BaxHbIE
XAMUYECKHUE COEIUHEHUS

@pOHTAIBHBIN OIIPOC

[ToaroToBKa yCTHBIX COOOIIEHUN C
Mpe3eHTalue

BriroHeHue u 3amnuTa J1abopaTopHbIX
pabot: «Onpenenenue BuramuHa C B
MPOTyKTaX MUTAHUSY,
«'unpodumnbHO-THIPOGOOHBIE CBOHCTBA
JIATTH OB

OK 01
OK 02
OK 04

Tema 1.4.
CtpyKkTypHO-(DYHKIIMOHATIbHAS
OpraHu3aIus KJIETOK

OnenuBaemasi TMCKyCCHs IO BOIIpOcam
JAEKIUU

Pa3paboTka MeHTaIbHOM KapThl 1O
KJIaccu(UKAIUK KJIETOK U MX CTPOEHUIO Ha
IIPO- ¥ YKapHOTHYECKHX U 110 IapCTBaM B
MHUHHM IpyTnax

Brinonnenue u 3amura 1a60paTOpHBIX
pabor:

«CTpoeHue KIeTkH (pacTeHus, )KUBOTHBIE,
rpulOBbl) U KJIETOYHbIE BKIIOUYEHUS (Kpaxma,
KapOTHUHOUbI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,

«IIponunaeMmocts MeMOpaHsbI (I1a3MOJIN3,
JIETIIIa3MOJIH3 )»

OK 01
OK 02

Tema 1.5.
CTpyKTypHO-(YyHKIIMOHATILHBIC
(hakToOpbI HACTIEACTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pazpabotka rimoccapus

Pemenue 3ana4 Ha onpenencHue
IIOCJIEI0BATEIILHOCTH HYKJIEOTHIOB
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OK 01

Tema 1.6.

@pPOHTAIBHBIN ONIPOC

OK 02 [Iponecchl MaTpuyHOTO Tect «IIponecchl MATPUYHOTO CUHTE3a»
CHHTE3a Pemienue 3ana4 Ha onpeneneHue
[0CJIEI0BATEIbHOCTH aMMHOKHUCIIOT B
MOJIEKYJIe OerKa
Pemenue 3agau Ha onpenenenue
[IOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B
MOJIeKyJie OeliKa B Cllydyae U3MEHEHUS
IIOCJIEI0BATEIbHOCTH HyKiIeoTn10B JTHK
OK 02 Tewma 1.7. DpoHTABHEIN 0IPOC
OK 04 Hexknerounsie popmbl )KU3HA [ToaroroBka yCTHBIX COOOIIEHUN C
Ipe3eHTaluen (BUpycHble U
OakTepuanbHbIe 3a001eBanus. OO0He
IPUHIUIBI UCII0JIb30BaHUS
JIeKapCTBEHHBIX BelecTB. OcOOEHHOCTH
MIPUMEHEHUS aHTUONOTHKOB)
OK 02 Tema 1.8. ®poHTaTBHBINA OITPOC
OOMeH BelecTB U 3aro0JHEHUE CPaBHUTENILHON TaOIHLIbI
IIPEBpALIEHUE SHEPTUHU B XapaKTepUCTUK TUIIOB OOMEHA BEILIECTB
KJIETKE
OK 02 Tema 1.9. OO6cyx1eHre o BOIpocam JIEKIIUU
OK 04 JKW3HEHHBIN UK KIETKH. Pa3paboTka 1eHTBHl BpeMEHU KU3HEHHOTO
Muro3. Melio3s LUKJIa
Paznen 2. Ctpoenne u GpyHKUMH OPraHusmMa
OK 02 Tema 2.1. OuenuBaemasi IUCKycCuUs
OK 04 CrtpoeHue opranusma Pa3paboTka MeHTaNbHOM KapThl TKaHEH,
K 1.1 OPTraHOB M CUCTEM OPraHOB OPTaHNU3MOB
(pacTeHusl, )KUBOTHbIE, YEJIOBEK) C
KpaTKoOW XapaKTepUCTUKON UX (PyHKIHIT
[ToaroroBka u npencTaBiIeHUE YCTHBIX
COOOLIeHUH C Mpe3eHTanue (MMMYHHTET,
UH(EKIMOHHBIE 3a00JIeBaHMs, STTHJIEMHH,
BaKI[MHAIIHSA )
OK 02 Tema 2.2. OpOHTAIBHBIN OIIPOC
IK 1.1 DopMBI pa3MHOKEHUS 3anonHeHHe TabIMIIbI ¢ KPaTKOM
OpPraHHU3MOB XapaKTepUCTUKON U puMepamu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 Tema 2.3. Pa3paboTka JeHTbl BpeMEHHU C
OK 04 OHTOreHes )KMBOTHBIX U XapaKTEPUCTUKOM ATAIOB OHTOTE€HE3a

YCI0BCKa

OTZIEJIbHOM TPYIIION JKUBOTHBIX M YEIOBEKA
110 MUKpPOTpyTIam
Tect/ompoc
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OK 02
OK 04

Tewma 2.4.
OHTOreHe3 pacTeHH

CocraBneHue KU3HEHHbBIX [IUKIJIOB PACTEHUM
10 oT/ie7aM (MOXOBHUIHBIC, XBOIICBUIHBIC,
NaropOTHUKOBHU/IHBIC, TOJIOCEMEHHBIC,
MOKPBITOCEMEHHBIE)

OK 02

Tema 2.5.

OCHOBHBIC TTIOHATHS T€HETUKU

Pa3paboTtka rioccapus
Tect

OK 02
OK 04

Tema 2.6.
3aKOHOMEPHOCTH
HACJIeTOBaHUs

®poHTaIBHBINA OITPOC

Tect o Bompocam JeKIUU

Pemenue 3anay Ha onpenenenue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MTPU3HAKOB IIPU MOHO-,
JIv-, TOJTIUTUOPUTHOM U aHAJIU3UPYIOILIEM
CKpEIIMBAHUH, COCTABIICHUE
TeHOTUIMYECKUX CXEM CKPEIIMBAHMS

OK 01
OK 02

Tema 2.7.
BzauMoencTBre reHOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX [TPU3HAKOB U
Pas3IMYHbBIX THIAX B3aMMOAEHCTBHS IC€HOB,
COCTaBJICHHUEC I'CHOTHUIIMYCCKUX CXEM
CKpEIMBaHUs

OK 01
OK 02

Tema 2.8.
CueruieHHOe HaclIeOBaHUE
MIPU3HAKOB

Tect

Pazpabotka rinoccapus

Pemenue 3amayd Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJIEICTBEHHBIX TPU3HAKOB MPH
CIICIIJICHHOM HACJICA0BaHUU, COCTaBIICHUE
T€HOTUINHYECKUX CXEM CKPELIMBAHMS

OK 01
OK 02

Tema 2.9.
I'eneTuka momna

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenenenue
BEPOSATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB, CIICIIJICHHBIX C
MOJIOM, COCTaBJIEHHE TEHOTHITMYECKUX CXEM
CKpeILIUBaHUsA

OK 01
OK 02

Tema 2.10.
T'eneTuka uenoBeka

Tect

Pa3paboTtka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJEACTBEHHBIX MPU3HAKOB, UCIIOJIb3YsI
METObI TCHETHKH YCIOBEKA, COCTABICHHUE
TEHOTUIIMYECKUX CXEM CKpEeIllBaHUs
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[ToaroToBKa yCTHBIX COOOIICHHUIA C
Mpe3CeHTAIel O HACIIECTBEHHBIX
3a00JICBAaHUSAX YEIOBEKA

OK 01 Tema 2.11. Ompoc/Tect
OK 02 3aKOHOMEPHOCTH U3MEHYUBOCTH | Penienue 3a1a4 Ha onpeiesieHue TUuIa
OK 04 MyTallM IpU TIepegade HacaeACTBEHHBIX
MPU3HAKOB, COCTABJICHUE T€HOTUITNYECKHUX
CXEM CKpEeIIMBaHUs
OK 01 Tema 2.12. Tect
OK 02 Cenexkuusi OpraHu3MoB Pa3paboTtka rioccapus
Pemenue 3agau Ha onpeneneHue
BO3MO>XHOI'O BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJEKLINH,
COCTaBJICHHE F€HOTUIINYECKUX CXEM
CKpEIIUBaHUS
Paznen 3. Teopus 3Bo/IONNH
OK 02 Tema 3.1. OpoHTaTBHBIN OIIPOC
OK 04 Bo3HUKHOBEHUE U pa3BUTHE [ToaroroBka u mpeaCTaBICHUE YCTHOTO
JKU3HU Ha 3emiie COOOIIIEHUS U JICHTHI BpEMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KUBOTHOI'O U
PacTUTEIBLHOTO MUpa
OK 02 Tewma 3.1. OpoHTaTBHBIN OIPOC
Hcropust 3BOIIOLIMOHHOIO Pa3paboTka 1eHTBl BpEMEHU pa3BUTHUS
y4eHus 9BOJIFOLIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. ®poHTaTBHBIN OMPOC
MuKpO3BOTIOLMS Pa3zpaboTtka rioccapusi TEepMHUHOB
OK 02 Tema 3.3. OneHuBaemasi JUCKYCCHUS
OK 04 Makpo3Boronus Pa3paboTka rioccapusi TEpMHUHOB
OK 02 Tema 3.5. ®poHTaTBHBIN OMPOC
OK 04 [TpoucxoxaeHre yeaoBeKa — Pa3paboTka J1€HT BpeMeHU U MEHTaJIbHBIX
AHTPOIOTEHE3 KapT Ha BHIOOP:
“BOJIOIMST COBPEMEHHOTO YeJIOBeKa”,
“Bpems 1 IyTH paccesieHus 4eJI0BeKa 10
wianere”, “BiusHue reorpapudeckoit
cpeabl Ha MOp(OJIOTHIO U (PU3NOJIOTHIO
yenoBeka”, “YenoBedyeckue pacel”,
o0cyxaeHue
Paznen 4. Dxoaornsa
OK 01 Tema 4.1. Tect 1o 3xoI0rNYecKuM GakTopam 1
OK 07 Dkonorudeckue GakTopsl U cpelaM KM3HU OPraHU3MOB
Cpe.bl JKU3HU.
OK 01 Tema 4.2. CocraBieHHEe CXeM KpyroBOpPOTa BEIIECTB,
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OK 02 [Momynsiusi, coobmiecTna, HCII0JIb3Ysl MaTepUabl JIEKIUU

OK 07 3KOCUCTEMBI Pemienue npakTUKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJJaHHil 110 IepEeHOCy BEIllecTBa
Y DHEPIUU B SKOCUCTEMAaX C COCTABIICHUE
TpodHuyecKuX 1enen u nupaMmuj OnomMacchl
Y SHEPTUU

OK 01 Tema 4.3. OueHuBaemasi TUCKyCCHUS

OK 02 buocdepa - rmobdanpHas Tect

OK 07 HKOJIOTMYECKAsl CUCTEMA Pemenue npakTuko-opueHTUPOBAHHbBIX

pacyeTHBIX 3a]1a4 Ha OIpeeIICHHE
IIJIOIIAAM HACAXKACHUM I CHUKEHUS
KOHIICHTpALIUU YTJIEKUCIIOTO ra3a B
aTMoc(epe CBOEro pernoHa npoKkMBaHUs

OK 01 Tema 4.4. Tect/Omnpoc

OK 02 BnusiHre aHTpONOreHHbIX Pemienue npakTUKO-OpUEHTUPOBAHHBIX

OK 04 bakTopoB Ha Ouochepy pacUETHBIX 33aJIaHUH 110 COXPAHEHUIO

OK 07 IIPUPOAHBIX PECYPCOB CBOETO PETHOHA

K 1.1 MPOKUBAHUS

K 1.2

OK 02 Tema 4.5. OueHuBaemasi JUCKyCCUs

OK 04 Bnusinue counanbHo- BrIinosiHeHUs IPaKTUYECKUX 3aTaHHI:

OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpenesieHre CyTOYHOTO palmoHa

IIK 1.1 3I0POBBE YETIOBEKA MUTaHus”,

IIK 1.2 “Co3nanue UHAUBUAYATBHON AMSITKH 110
OpraHHu3aIy palMoOHaIbHON (U3HUECKOI
aKTUBHOCTH
Brinonnenue nabopatopHoi paboThl Ha
BBIOOD:

"YMcTBeHHast pabOTOCTIOCOOHOCTD",
"Bnusiane abuotudeckux GakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
TeMmneparypsl)"

IIpogeccuonanbHo- 3amuTa Keica: npeAcTaBlieHue pe3yIbTaToB

OPUEHTHPOBAHHO CO/IePKAHME |PEIICHUS KeHCOB (BBICTYIUICHUE C

Paznen 5. buosiorus B :KM3HU  |[Ipe3eHTAIMEN )

OK 01 Tema 5.1 BrInonHenue kelica Ha aHaIU3

OK 02 buorexHonoruu B xKU3HU MH(OpPMAaLIUU O HAyYHBIX JOCTUKEHUSX B

OK 04 Ka)XJoTo 00JIaCTH TEHETUYECKUX TEXHOJIOTHIA,

IIK 1.1 KJIETOYHOW MH)KEHEPHUH, TTULLIEBBIX

I[IK 1.2 OnoTexHoIoruH (1Mo rpynmnam),
MIPEACTABICHUE PE3YJIbTATOB PEIICHUS
KEMCoB

OK 01 Tema 5.2.3. Brinonnenue kelica Ha aHAIU3

40




OK 02

buorexHonorun u pacTCHUA

uH(pOpPMALIUU O PA3BUTUU OUOTEXHOJIOTUH C

OK 04 WCIIOJIb30BAaHUEM PACTEHUH (TI0 TPYIIIaMm),
I[K 1.1 MPEJICTaBICHUE PE3YJIbTATOB PEIICHUS
K 1.2 KeMCcoB
Pa3znea 6. buoskonoruueckue | [IpencrapieHue pe3yabTaToB BBITOJIHEHUS
HCCJIeJOBAHMS y4e0HO-UCCIIeIOBATENLCKUX POEKTOB
(BBICTYILJIEHUE C TIPE3EHTAIIUCH )
OK 01 Tema 6.1. BrinonHenue 1abopatopHbix paboT Ha
OK 02 OCHOBHBIE METO/IbI BBIOOpP B MUHHTPYMIIAX:
OK 04 OMO3KOJIOTHYECKHIX 1. BrnusHue TemMneparypsl Ha pocTa u
OK 07 HCCIIEI0OBaHUI (U3MOTOTHYECKYIO aKTUBHOCTh
JIPOACKEBBIX KIIETOK
2. BnusHue yrieBoJoB Ha pocTa U
(U3HOIOrMUECKYI0 aKTUBHOCTD
JIPOACGKEBBIX KIIETOK
3. CoueraHHOEe BIUSHUE TEMIIEPATYPHI U
YIJIEBOJIOB Ha pOCTa U
(U3HONIOrHUECKYI0 aKTUBHOCTD
JIPOACGKEBBIX KIIETOK
OK 01 Tema 6.2 Brinonnenue yueOHo-
OK 02 buoskonornueckuii WCCIICJIOBATEIILCKOTO TIPOCKTA Ha BHIOOP:
OK 04 3KCIIEPUMEHT 1. Onenka kayecTBa aTMOC(PEPHOTO
OK 07 BO3/IyXa
2. OreHka Ka4ecTBa I0YB METOJIOM
dbuToTecTUpOBAHUS
3. OneHka KayecTBa BOJ] TOBEPXHOCTHBIX
BOJIOEMOB I10 OPTaHOJIENITUYECKUM U
(U3UKO-XMMHYECKUM CBONCTBaM
4. Bnusuue I1AB Ha pocT u pa3BuTue
CEMsIH BBICIIUX PACTEHUU
5. BnusiHue coneBoro 3arpsi3HeHUs Ha
POCT M pa3BUTHE CEMSIH BBICIINX
pacTeHuit
OK 01
OK 02
BrinonHenue 3x3aMeHaMOHHBIX 3aJaHUI
OK 04
OK 07
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