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HOACHUTEJBHA 3AIINCKA

[Iporpamma oOmieo0pa3oBaTenbHOM y4eOHOW nuCHUIUIMHBI «bromorus» mpegHazHaueHa
A u3ydeHus Ouonornd B TpodecCHOHANBHBIX 0oOpa3oBaTenbHbIX opranmzamusax CIIO,
peanu3yomux o0pa3oBaTeIbHYI0 MpOrpaMMy CpeAHEro ooOIiero odpa3oBaHUsl B MIpenenax
OCBOEHHMSI OCHOBHOW mpodeccuonanbHoit oOpazosarenbHoi mnporpammbl CIIO (OINIOII
CIIO) Ha 6a3e OCHOBHOIO 00IIer0 00pa3oBaHUs MPHU MOATOTOBKE CHEIHAIMCTOB CPETHEro
3BEHA.

[Iporpamma pazpaborana Ha ocHoBe Tpeboanuit ®I'OC cpennero oOiero oOpa3oBaHUs,

NPEeABbABIAEMBbIX K CTPYKTYpe, COAEpKaHWI0O U pe3ylbTaTaM OCBOCHUS ydeOHOM
JTUCLUHUIUIAHBI «bHOTIOTHS.

B mporpamMmy BKIIOYEHO cOfepKaHME, HAMpaBlIeHHOE Ha (DOpMUPOBAHUE Yy CTYIACHTOB
KOMIICTCHIIUH, HEOOXOmUMBIX g KadectBeHHOro ocBoeHus OIIOII CIIO wHa 06a3e
OCHOBHOTO 001Iiero oOpa3oBaHUsi C TOJyYeHHUEM CpeaHero oOIero ooOpa3oBaHus;
IpOorpaMMbl MOJATOTOBKHU crienuanuctoB cpeanero 3seHa (I1IICC3).
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1. O6mas xapakTepuCTHKA
pado4eil NporpamMmbl

o0ueodpaszoBaresnbHoi gucuumInabl «bUOJOT'USA»

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBarejbHOM nporpammbl CITIO:

Obmeo0Opa3oBaTenpHas TUCHUIUTHHA «BHOTIOTHSY» SIBIAETCA 00s13aTEIbHON YacThIO
o011eo0pazoBaTeabHOr0 IUKIa 00pa3oBaTeabHON mporpammsel B cootBeTcTBUM ¢ PI'OC
CIIO no 34.02.01«Cecmpunckoe 0eno».

(npogeccuu/cneyuanvrocmu)

O61eo6pazoBaTenbHas JTUCTIMTIITNHA «buonorus» U3y4aeTcs B
oOmeoOpazoBaTeIbHOM  IMKJE€  Y4eOHOro IJjjaHa OCHOBHOM  mpodeccruoHanbHOU
o0pa3oBaTeIpbHOW TPOrpaMMbl  YKPYIHEHHBIX TPYIN ClenuadbHOCTeH/ mpodeccuil:
19.00.00, 20.00.00, 29.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00,
43.00.00, 44.00.00.

Tpynoemkocts aucuuruinHbl «bronorus» coctasiser 126 gaca, u3 KoTopbrx20 4acoB
BKJTIIOYAET MPOQECCHOHATBHO-OPUECHTHPOBAHHOE COACPKAHKE, YCUIIMBAKOIIEe MPOQUIBHYTO
COCTABJISIONIYIO MO0 KOHKPETHON Mpodeccu Wik CHeluaibHOCTH B 3aBUCUMOCTH 0T PI'OC
CIIO npodeccun/cnenuanbHOCTH.

[IpodeccronanbHO-OPUEHTUPOBAHHOE  COJEPKaHUE  BBIOMpAeTCsl 1O  OOBEKTY
nzyueHus “Yemosek”.



1.2. lleau u miiaHupyeMble pe3yJbTaThl 0CBOEHUS TUCIHUIINHBI:
1.2.1. Hean aucummivHbI

Hean: popmupoBanue y o0y4aromuxcs CUCTEMbI 3HAHUHN O Pa3IMUYHBIX YPOBHSIX KU3HU
CO 3HAHUEM COBPEMEHHBIX MPEJICTABICHUN O >KUBOW MPHUPOJIC, HABBIKOB MO MPOBEIACHUIO
OMOJIOTMYECKUX HCCIETOBAHUM C COOJIIOJCHUEM STUYECKUX HOPM, apryMEHTHPOBAHHOMU
JTUYHOCTHOM MO3UIIUU 10 OEepeKHOMY OTHOIIECHUIO K OKpY KaIoIlen cpeie.

3axaun:

* mnoiy4yeHue (PyHIAMEHTAIbHBIX 3HAHUH O Ouonornyeckux cucremax (Kietka,
Opranusm, [lonymsamusi, Bua, DOxocuctemMa); HUCTOPUM  PA3BUTHS  COBPEMEHHBIX
IPEACTaBICHUN O KUBOU MPUPOJE, BBIAAIONIUXCS OTKPHITUSAX B OMOJOTUUECKON HAayKe; POJn
OMOJIOTMYECKON HayKu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI
MHpa; METOJIaX HAyYHOTO MO3HAHUS,

* OBJAQJCHUE YMCHHUSIMHU JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUU B MPAKTUUYECKOW NESITEIBHOCTH JIIOJICH, PAa3BUTHU COBPEMEHHBIX
TEXHOJIOTHH; OMNpEACNsTh KUBbIE OOBEKTHI B NPHUPOJC; IMPOBOAUTH HAOIIOJCHUS 3a
DKOCUCTEMaMHU C I1EJbI0 WX OMNHUCAHUS M BBISBICHUS €CTECTBEHHBIX M aHTPOIOTEHHBIX
U3MEHEHU; HAXOUTh U aHAJIM3UPOBATh HH(POPMAITUIO O KUBBIX O0BEKTaX;

* Dpa3BUTHE TO3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEM  00ywaromuxcsi B MPOIECCe M3yUYeHUs OMOJIOTMYECKUX  SIBJICHUN;
BBIIAIOIINXCS JOCTHKEHUN OHMOJOTMHM, BOILIEAIIMX B OOIIEYETIOBEUYECKYIO KYJIbTYPY;
CJIIOXHBIX M TPOTUBOPEUMBBIX IYTEH pPa3BUTUS COBPEMEHHBIX HAyUYHBIX B3TJIANIOB, UACH,
TEOpUH, KOHIENIUH, TUIOTE3 (O CYIUIHOCTH U MPOUCXOKJECHUU >KU3HH, YEJIOBEKa) B XOE
paboOTHI ¢ pa3IMYHBIMU UCTOYHUKAMU UH(OpMAIIHH;

* BOCHHUTaHHE YOEKIEHHOCTM B HEOOXOJAMMOCTH TIO3HAHUS IKUBOW MPHUPOJIHI,
HEOOXOJMMOCTH  PallMOHAIBHOTO  MPHUPOIOINOIB30BaHUSA, OEPEeKHOTO OTHOIICHUA K
OPUPOJHBIM pECypcaM U OKpYKaroliel cpenae, COOCTBEHHOMY 3/I0pPOBBIO; YBaXEHUS K
MHEHHIO OTMOHEHTA MPU 00CYX ACHIUN OUOJIOTHIECKUX MPOOIIEeM;

* WCIIOJIb30BAaHUE MPUOOPETCHHBIX OMOJIOTMYECKUX 3HAHWI U YMEHUH B MMOBCEIHEBHOU
KU3HU [ OLEHKH MOCIEICTBUM CBOEH NEATENbHOCTU (M AESITENbHOCTH IPYTUX JIOAEH) MO
OTHOIICHUIO K OKPYXKAIOIICH cpelie, 3I0POBbI0 APYTUX JIIOJAEH U COOCTBEHHOMY 3I0POBBIO;
000CHOBaHME U COOMIOZCHUE MeP MPOPUIAKTUKH 3a00JIE€BaHN, OKa3aHUE TIEPBOM TOMOIIH
MIpU TpaBMax, COOJIIOICHUE TTPaBUJl TOBEJICHUS B IPUPO/IE.

1.2.2. Ilnannpyembie pe3yabTaThbl OCBOCHMUS 001eo0pa3oBaTeIbHOM
JUcHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne nqucnuIuinHa umeeT npu hopmupoBannu u passutuu OK u [1IK (OK
yrazvisaiomesi uz Hoso2o makema @I'OC CIIO 2022 200a no npogheccuu/cneyuanvrocmin)



Koa n
HauMMeHOBaHHe
(popmupyembIx
KOMIIeTEeHIIUH

Ilinanupyembie pe3yJibTaTbl OCBOCHUS AN CIUILIHHbI

O6mue!

JluCHHIIMHAPHBIE?

OK 01. Bribupats
CIOCOOBI perIeHus
3asa4y
npodeccruoHaIbHO
1 IeITeJIbHOCTH
NPUMEHHUTENBHO K
pa3TUYHBIM
KOHTEKCTaM

B yacT TPy10BOro BOCIMTAHUA:

- TOTOBHOCTb K TPyAYy, OCO3HaHWE LIEHHOCTHU
MacTepCTBa, TPYI0TIO0HE;
- TOTOBHOCTb K  AaKTUBHOH  JI€STE€IHOCTH

TEXHOJIOTUYECKON U COHHaHBHOﬁ HaIIPaBJICHHOCTH,

CIIOCOOHOCTh ~ WHHIIMUPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TaKyIO JAEATEIbHOCTD;
- UHTEpEC K pas3lMyHbIM cdepam npodeccruoHaabHOMl

JACATCIIBHOCTH,

OsnaneHue YHUBEPCATbHBIMH y4eOHBIMU
II03HABATEJILHBIMH JEHUCTBUSIMHU:

a) 0a3oBble JJOTHYECKHeE AeiCTBUS:

- CaMOCTOSITEIBHO bopMyIUpOBaTH U
aKTyaJu3upoBaTh TNPoOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK WJIHU

- chopMHUpOBaThL 3HAHUS O MECT€ U POJIH
OMOJIOTMM B CHCTEME €eCTeCTBEHHBIX HayK, B
dbopmupoBaHuU COBpPEMEHHOMU

€CTECTBEHHOHAYYHONW  KapTUHBI  MHpa, B

IIO3HAHHUMU  3aKOHOB npupoabl MW  PCIICHHUH

KU3HCHHO Ba’XHbIX COIHAJIBHO-3THYCCKUX,

PKOHOMUYECKUX,  DKOJIOTHYECKHX  MpoOsiemM
YeJIOBEYEeCTBA, a TAaKXKE€ B PEIICHHH BOIPOCOB
PaIMOHAILHOTO
dbopMHUpOBAaHUU IIEHHOCTHOTO OTHONICHUS K
npupose,

POCCHUHCKUX U 3apyOCKHBIX YUEHBIX - OHOJIOTOB

IMPpUPOAOIIOJIb30BAHUS B

o0IIlecCTBy, dYEJNOBEKYy; O BKJIaJe

B pa3BuThe Owojoruu;  (GyHKIIMOHATHHOMN

IrpaMOTHOCTHU YCIOBCKa JJIA pPCUICHUA

KU3HEHHBIX MPOOIIEeM,
- yMeTh BIAJETh CHUCTEMON OHOJOTUYECKUX

! YKa3blBatOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyemsbie obuieobpasoBaTesibHOM ANCUUNANHON

2 OucumnnmHapHble (NpegMeTHbIe) pe3yibTaTbl YKasbiBatoTca B cootBeTcTBuM ¢ PTOC COO (B nocneaHel pegakumm ot 12.08.2022)




OCHOBaHMS [JI1 CpaBHEHWs, KiIaccupukarmuu u
000011ICHUS,
- ompenensTh ILeTu  JeATCIbHOCTH,  3a/1aBaTh

napaMeTphbl ¥ KPUTEPUU UX JTOCTHIKCHHUS;
- BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBAEMbIX SBIICHUSX;

- BHOCHTH KOPPEKTUBHI B JCATCIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IIEISAM, OIECHUBATh PUCKHU
TIOCIIC/ICTBUH JACATEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE TPU PEHICHUU
KU3HEHHBIX MPOOIEM

0) 0a3oBble HcCIeA0BATENIbLCKHE NeCTBHS:

- BIIQJIETh HABBIKAMH Y4eOHO-HCCIICTOBATEIBCKOW W
NPOCKTHOW JIEATEIBHOCTH, HAaBBIKAMU pa3pelIeHus
npoOeM;

- BBISABISITH

IMPUYIUHHO-CJIICACTBCHHLBIC CBA3H U

AKTyaJIM3UpOBaTh 3a7ayy, BBIIBUIAaTh THUIOTE3Y €€
pELIeHUs, HAXOAUTh APTYMEHTHI I JOKA3aTelIbCTBA
CBOUX YTBEPXKJICHUW, 3aJaBaTh IapaMeTpbl U
KPUTEPHUU PELICHUS;

- AHAJIU3UPOBATH MOJYYCHHBIE B XOJE pPELICHUS
3a7a4M  Pe3yibTaTbl, KPUTHYECKU OLCHHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHUE B HOBBIX

YCIIOBUSX;

3HaAHUM, KOTOPAsl BKJIIOYAECT:
OCHOBOINOJIararoue OMoJOrnyecKrue TEPMUHbBI U

noHsTus  (KU3Hb, KIJE€TKa, TKaHb, OpraH,

Opranu3M, BHJ, NONYJSUHUS, 3SKOCUCTEMA,

ouoiieHo3, Ouocdepa; mMeTaboJIM3M, TOMEOCTa3,
OuocuHTe3  Oe€JiKa,

KJICTOYHBIN HUMMYHHUTCT,

6I/IOHOJII/IMCpBI, AUCKPCTHOCTh, CaMOPCTYJIALNA,

CaMOBOCIIPOU3BEJICHHUE, HACJIEICTBEHHOCTD,
M3MEHUYHUBOCTh, JSHEPro3aBUCUMOCTb, POCT H
pa3BUTHE);

OMOJIOTMYECKHE TEOpHU: KieToyHas Tteopus 1.
[MIBanna, M [lInevinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOT' O UMMYHUTETA
I1. Opmux, W.M. MeuyHuKOBa, XPOMOCOMHAas
Teopust HacieactseHHoctu 1. Moprana, 3akoH
3apOJbIIEBOTO CXOJICTBA K. bapa,
ABOJIFOIIMOHHAS TEOpHUs 4. JlapBuHa,
CUHTETUYECKAass TEOpUs  DBOJIOLMHU, TEOpUs
AHTPOIIOTCHE3a 4. JlapBuHa; Teopus

ouoreonenoza B.H. Cykauéa; yuenus H.N.
BapmioBa - o Ilentpax MHOroobpazuss w
MPOUCXOXKAEHUA KYJIbTYpHbIX pacTenuii, A.H.
CeBeprioBa - 0

IIyTaX W HAIIPABJICHUAX

ssomonnn, B.U. Bepranackoro - o 6mocdepe;




- YMeTh TEPCHOCUTh 3HAHUS B IO3HABATEIBHYIO H
MPAKTUYECKYIO 00JIACTH )KU3HEIEATCITLHOCTH;

- yMEThb HWHTETPUPOBATh 3HAHUS W3  Pa3HBIX
peAMETHBIX 001acTel;

- BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC
TIOJIXO/TbI M PEIICHUS;

- CIIOCOOHOCTH MX HCIIOJIB30BAaHUS B ITO3HABATEIHHON

151 COHHaHBHOﬁ IMPAaKTUKEC

3aKOHbl  (€OAMHOOOpa3uss TOTOMKOB IIEPBOIO

MMOKOJICHMS, pacuierieHus IPU3HAKOB,
HE3aBHCUMOI'0 HAcCJeIOBaHUs Npu3HakoB [
Menpens, CIEIJICHHOTO HacJaeq0BaHUs
MPU3HAKOB W HAPYLICHUsS CUCIUIEHUsS TeHOB T.
Moprana; TOMOJIOTMYECKHX PAIOB B
HaclieAcTBeHHOM n3meHunBoctu H.M. BaBuiosa,
remetuyeckoro pasHoBecus Jlx. Xapau u B.

Baiin6epra; 3apoasimeBoro cxoacrsa K. bapa,

ouoreHernueckoro 3akoHa . ['ekkens, .
Mionnepa);

TIPUHITUTIBI (4UCTOTHI ramer,
KOMIUIEMEHTapHOCTH );

npaBuiIa (MUHMMYyMa 10. JIubuxa,
HKOJIOTHYECKOW MUpamMuabl 4ucesl, OMOMacChl U
SHEPIUn);

runore3bl  (koauepBatHoil AWM.  OmnapuHa,
MIEPBUYHOTO OyJbOHA JIx. XoJienHa,

mukpochep C. Doxkca, pudozuma T. Uek);

- chopMHUpOBATH YMEHHUS PacKpbIBaTh

coepKaHue OCHOBOIIOJIAraroInXx
OMOJIOTUYECKUX TEOPU M THUIOTE3: KICTOYHOH,
XPOMOCOMHOM, MYTAllHOHHOW, 3BOJIIOIIMOHHOM,

IMPOUCXOXKACHUA KU3HK K YCJIIOBCKA, BJIaACHHC




CUCTEMONl 3HaHMI 00 OCHOBHBIX METOIAaX
HAay4YHOT'O MTO3HAHMUS, HCIIOJIb3YEMbIX B
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKHBBIX
O0OBEKTOB M SKOCUCTEM (OMHcCaHue, U3MEPEHUE,
MIPOBEICHUE HaAOIIOJICHU ); criocobamu
BBISIBIICHUS " OIICHKH AQHTPOIIOT€HHBIX
W3MEHEHUN B MPUPOJIE;

- chopMUpOBaTh yMEHUS pacKpbIBaTh
OCHOBOITOJIATAlOIINEe OHWOJOTHYCCKUE 3aKOHBI H
3akoHoMepHocTH (I'. Mennens, T. MopraHna,
H.. BaBunona, 3. I'ekkens, @. Mromiepa, K.
bapa), rpaHuIBl MX NPUMEHUMOCTH K >KUBBIM
CHUCTEMaM;

- YMETb BBIJICTIATH CYIIECTBEHHbIE IPU3HAKHU:
CTPOCHUSA BHUPYCOB, KJETOK MPOKAPUOT U
AYKApUOT; OJHOKJIETOUYHBIX W MHOT'OKJIETOUYHBIX
OpraHW3MOB, BUOB, OMOTEOIIEHO30B, PKOCHCTEM
u 6uochepsr;

CTPOCHHUS OPraHOB U CHCTEM OPraHOB PAacCTEHUM,
JKMBOTHBIX, YEeJI0BEKa, MPOLIECCOB
YKU3HEICSITEILHOCTH, MPOTEKAIOIINX B
OpraHu3Max pPacTEHUM, )KUBOTHBIX U UEJIOBEKa;
OMOJIOTUYECKHUX MPOIIECCOB: OOMEHa BEIIECTB
(metabomm3m), wWHGOPMAIIMU W TPEBpAICHUS
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DHEPTHH, OpoKeHus, aBTOTPOPHOTO u
reTepoTpo(HOTrO TUIIOB MUTaHUs, (POTOCUHTE3A U
XEeMOCHHTE3a, MHTO3a, MeHo3a, TraMeToreHesa,
AMOpUOreHe3a, NOCTAIMOPHUOHAIIBHOTO PA3BUTHUA,
pa3sMHOXKEHUS, HMHIUBUAYaJbHOTO  Pa3BUTHS
oprann3ma  (OHTOTEHE3a),  B3aWMOJCUCTBUS
T€HOB, TETEpO3WCa; JACUCTBUN HCKYCCTBEHHOTO
oTOoOpa, CTaOWIM3UPYIOIIETO, JABUXKYIIETO U
pa3phIBaIOLIETO €CTECTBEHHOTO oT0opa;
aJJIONAaTPUYECKOTO " CUMIIaTPUIECKOTO
BUI000pa30BaHUs; BIMSHHUS JBUKYIIUX CHII
HBOJIIOINH Ha TeHO(OH]T TIOTTYJISITIHH,
IPUCIIOCOOJIEGHHOCTH ~ OpPraHu3MOB K  cpefle
obuTaHus, 4yepe0BaHUs HalpaBJIeHU
IBOJIIOLIMU; KPYrOBOPOTa BEIIECTB U IOTOKa
HEPIUH B SKOCUCTEMAX;

- NpuOOpEeCTH ONBIT NPUMEHEHHUS OCHOBHBIX
METOJIOB HAYYHOI'O IO3HAHUS, UCHOJIb3YyEMbIX B
Ouosnoruu: HAOMIONEHUS W OMHMCAHUS JKHUBBIX
CHCTEM, MPOLECCOB U SIBJICHUH; OpraHU3ally U
OpoBeACHUS OUOJIOTHUYECKOTO0 3KCIIEPUMEHTA,
BBIJIBJKEHUSI TUIIOTE3, BBIABIATH 3aBHCHUMOCTH
MEXJly MCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHITH
NOJyYeHHBbIE Ppe3yJabTaThl M  (HOPMYIHPOBATH
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BBIBOJbI C HCIOJIB30BAHUEM HAYUYHBIX IOHATHM,
TEOPUM U 3aKOHOB;

- chopMUpOBaThH YMEHUS BBLAEIATH
CYLIECTBEHHbIE TIPU3HAKU BUPYCOB, KIIETOK
MPOKApUOT M JOYKApUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB,
OMOreOlleHO30B U JKOCHUCTEM; OCOOEHHOCTH
poLEecCOB OOMEHa BEIIECTB M MPEBpPAILLCHUS
SHEPTHUH B KJIIETKE, (OTOCHHTE3a, MIACTUYECKOTO
U DHEPreTMYeckoro oOMEHa, XEMOCHHTE3a,
MHMTO3a, MENO03a, OIUIOJIOTBOPEHHUS, PA3BUTHUS H
Pa3MHOXEHUS, WHIAMBUIAYAIBHOIO  PAa3BUTHSA

opraHusma (oHTOTEHE3A), 060pBHOBI 3a
CYILIECTBOBaHHUE, €CTECTBEHHOTO otOopa,
BUI000pa30BaHus, IPUCTIOCOOJIEHHOCTH

OpraHW3MOB K cCpejae OOWTaHMs, BIUSHUS
KOMIIOHEHTOB  DKOCHCTEM, AHTPOITOTCHHBIX
U3MEHCHHUM B HDKOCHMCTEMaX CBOSM MECTHOCTH,
KpPYroBOpOTa BEIIECTB W MPEBPAILCHUE SHEPTUU

B Onocdepe;
- chopMHpOBaTh YMCHHSI HPUMCHSATh
MOJIYYCHHBIC ~ 3HAHUA  JUIS 00BSCHEHHS

OMOJIOTMYECKUX TPOLIECCOB W SBICHUH, IS
MIPUHSATHUSA MIPAKTUYECKUX peLIeHn B
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MOBCETHCBHOW KHU3HU C IIENBbI0 OOecTeueHus
0€30MacHOCTH CBOETO 370POBbS W 370POBBSA
OKPYKaIOIIUX IIOJIeH, COONIONCHUST 3I0POBOTO
o0Opa3a >KM3HH, HOPM T'PaMOTHOTO ITOBEJICHUS B
OKpYXalolel TPUPOAHOW cpefne; IMOHUMAaHUE
HEOOXOJIUMOCTH  WCITOJIb30BAHUS  JOCTHXKCHUM
COBPEMEHHOW OHMOJIOTMU M OWOTEXHOJIOTHH JIIs
PaIMOHAIBHOTO TIPHPOJIOIIOIB30BAHUS, YMEHUE
UCIIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI,
OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO ¥ CHMBOJIUKY
JUIS  J0Ka3aTelbCTBAa  POJCTBA  OpPraHU3MOB
Pa3HBIX CHUCTEMATHYCCKUX TPYII; B3aUMOCBS3H
OPTaHM3MOB U CpeIabl OOWTaHWs; EIMHCTBA
YeJIOBEUECKUX pac; HEOOXOAMMOCTH 3J0POBOTO
o0pasa )KH3HHU, COXpAaHEHUS Pa3HOOOpas3Hs BUIOB
U DKOCHCTEM, KaK YCJIOBUS COCYIICCTBOBAHHS
NIPUPOJIBI U YSITOBEYECTBA;

- chopMUpPOBaTh YMEHHUSI pPelIaTh OMOJIOTHUSCKUE
3a/la4, COCTaBISTh TI'E€HOTUITUYECKHE CXEMBI
CKpEIIMBAHUS IJISi PA3HBIX TUIIOB HACIEIOBAHUS
MPU3HAKOB y OPraHU3MOB, COCTaBIATH CXEMbI
NepeHoca BEIIECTB M JHEPTUM B JKOCHCTEMAaX
(memn TMTaHWS, THUIIEBBIE CETH), BBISABIATH
MPUYUHHO-CJIC/ICTBCHHBIC CBSI3U MEXKTY
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UCCIEyeMbIMU OHOJIOTHYECKUMH OOBEKTaMU,
IpoleccaMu W SIBIICHUSIMU; JeNaTh BBIBOJLI U
MIPOTHO3bI Ha OCHOBaHHU MOJTYYSHHBIX
PE3yIbTATOB;

- copMHpPOBATh YMEHHS KPUTHYCCKHA OIICHUBATH
uHpopMano OUOJIOTHYECKOTO  COJCpPIKAHMUS,
BKJIIOYAIOIIYI0  TICEBJIOHAYYHBIC 3HAHUS U3
pa3JIMUHBIX HCTOYHUKOB (CpeJCTBA MacCOBOM
uH($OpMAINK, HAYYHO-TIOMYJISIPHBIE MaTCPUAIIBI);
UHTEPIPETUPOBATH STHYECKHE ACIIEKTHI
COBPEMEHHBIX  HCCJIEAOBaHUNW B  OHOJIOTHH,
MEJIUIIMHE, OWOTEXHOJOTUM, paccMaTpuBaTh
r100aJIbHbBIE 9KOJOTHYECKHE poOJIeMBbI
COBPEMEHHOCTH, (OPMHUPOBATH 11O OTHOIIEHUIO K
HUM COOCTBEHHYIO MO3UIMI0, YMEHUE OIICHUBATh
THYECKHE ACIIEKTHI COBPEMEHHBIX
HWCCIENOBAaHUI B 00JIacTU OWOTEXHOJOTHUUA U
TCHETHYCCKUX  TEXHOJOTHH  (KJIOHUPOBAHUE,
HUCKYCCTBEHHOE OIJIOJIOTBOPEHUE, HAIPABICHHOE
W3MEHEHHE T'eHOMa W CO3JIaHWE TPAHCTECHHBIX
OpraHU3MOB);

- chopMUpOBAThH YMEHUS C03/1aBaTh
COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIICHHUS
HA OCHOBe Owojormdyeckoil wuHpoOpmanuu u3
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HCCKOJBbKHX HCTOYHHKOB, I'paMOTHO

UCII0JIb30BaTh MOHATHIHBIN anmnapaT OMOJIOTUY;

- YMCTb BBIABUI'AaTb T'HIIOTC3bI, IIPOBEPATH HX

AKCTIIEPUMEHTATBLHBIMU CpeICTBaMU,
bopmynupys 1enb UCCJIeI0BAaHNUA,
aHAJIM3UPOBATh TMOJYYCHHBIC PE3YyJIbTATHl U

ACJIaTb BBIBOADbI,

- NpUHUMATh y4acCTuce B Hay49HO-

uccieoBaTeIbCKo  pabore 1o  OMOJIOTHH,
9KOJIOTUM M MEIUIIMHE, MPOBOJMMON Ha 0Oasze
IIKOJIBHBIX HAy4YHBIX OOIIECTB U MyOJMYHO
MPEJCTABIATh

I[MOJIYYCHHBIC  PC3YJIbTATBI HaA

YUYEHHYECKUX KOH(PEPEeHIIUIX Pa3HOTO YPOBHS;

OK 02.
Hcnonw3oBath
COBPEMEHHBIE
CpelICTBa MOUCKA,
aHanu3a u
WHTEPIPETAIIN
uHbopMaIH 1
nH(OPMAIIMOHHbBIE
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccruoHambHO

B o6nactm HCHHOCTH HAYYHOTI'O ITO3HAHUA:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U  OOIIECTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha asnore KYJBTYD,

CITOCOOCTBYIOIIETO0 OCO3HAHWIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPUICHCTBOBAHMUE SI3bIKOBOM W YUTATEIbCKOU
KYJbTYPhl KaK CpEICTBA B3aUMOACUCTBUA MEXIY
JIOABMHU Y MO3HAHWS MUPA;

- OCO3HAaHWE IEHHOCTH HAYYHOW JEATEIbHOCTH,

-copMUpOBATh YMEHUSI KPUTUUYECKU OLICHUBATH
uHboOpMaII0  OMOJIOTUYECKOTO  COAEp KaHUs,

BKJIIOYAIOLIYIO  IICEBJOHAYYHbIC 3HAHUS U3
pa3JIMYHBIX HCTOYHUKOB (CpPEACTBa MacCOBOU

uH(pOpMAIINK, HAYYHO-TIOMYJISIPHBIE MaTePUAIIb);

VHTEPIPETUPOBATH ITUYECKUE aCIEKTHI
COBPEMEHHBIX HCCJIEAOBaHUNW B  OHOJIOTHH,
MEJUIMHE, OMOTEXHOJIOTUH;

- HHTEPHPETUPOBATH  ATUYECKHE  ACTEKTHI
COBPEMEHHBIX  HMCCJIEAOBaHUNW B  OHOJIOTHH,
MEIUIMHE, OWOTEXHOJOTUH, pPacCMaTpPUBATH
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U NeITeIbHOCTH

TOTOBHOCTH OCYIIECTBIIATh NPOEKTHYIO u
MCCIIEIOBATEIBCKYIO ACSITEIbHOCTh MHAUBUIYATbHO U
B TPYIIIIE;
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBHUSIMHU:

B) pabora ¢ unpopmarmen:

- BIAJCTh HAaBBIKAMH TMOJNy4YeHHS HH(popmanmu wu3
UCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSATEIHHO
OCYIIIECTBJIATh TOWCK, aHAU3, CHUCTEMATH3aIUI0 W
UHTEpIpeTanuio WHOOPMAIMKA Pa3IUYHBIX BHIIOB U
dbopm npeacTaBICHUS;

- CO371aBaTh TEKCTHI B PA3IMUHBIX (hOpMaTax ¢ y4eToM
Ha3HaueHUsT HHQPOPMAlMU M 1EIeBOM ayJuTOpHH,
BbIOMpasi ONTUMaIbHYIO (GOpMY TMpPEACTABICHUS U
BU3YaJIN3allNH;

JIETUTUMHOCTh

- OIICHUBATh JIOCTOBEPHOCTD,

uHpOpMaIK, €€ COOTBETCTBUE TMPABOBHIM U

MOPaJbHO-3TUYECKUM HOPMaM;

- HUCHIOJB30BaTh CpeICcTBa HWHGOPMAIMOHHBIX U
KOMMYHUKAlIMOHHBIX  TEXHOJOTMM B  PELICHUHU
KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX 51
OpPraHu3aIlMOHHBIX 3aza4 C COOJTII0/IEHuEM

TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30IacHOCTH,

TUTUEHBI,  pecypcocOepeKeHus,  NpaBOBbIX U

rJ100aIbHbIE HKOJIOTUUECKUE poOIeMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIIEHUIO K
HUM COOCTBEHHYIO MO3UIMI0, YMEHUE OIICHUBATH
ITHYECKUE ACTICKTBI COBpPEMEHHBIX
UCCIIEJIOBAaHUNA B 00JIacTU OMOTEXHOJIOTHMH MU
TCHETUYECKHX  TEXHOJNOTHH  (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIIJIOJOTBOPEHHE, HAIIPABIEHHOE
U3MEHEHUE TeHOMa U CO3JaHUE TPAHCTEHHBIX
OpPraHU3MOB);

- chopMHUpOBATH

COOCTBEHHbBIEC MUCHbMEHHEBIE U YCTHBIC COO6II1€HI/ISI

yMEHUS co3/1aBaTh
HAa OCHOBe Owuojoruyeckoil wuHopmanuu u3
HECKOJIBKUX UCTOYHUKOB, IPaMOTHO

HCII0JIb30BaTh MOHSATUMHBIN ariapar ouojorun
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THYECKUX  HOPM, HOPM UH(POPMAITMOHHOM
0e30IacHOCTH;

- BNQJECTh HABBIKAMHU pPACIIO3HABAHUS U 3aIlUTHI
uH(popMaImH,

JJUYHOCTHU

MH(OPMAIIMOHHOW  O€30MaCHOCTH

OK 04.
O¢ddexTuBHO
B3aUMOJIEMCTBOBAT

b W paboTarh B

KOJIJIEKTHUBE
KOMaH/IE

u

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMU Y4€OHO-HCCIICIOBATEIIbCKOMH,
MIPOCKTHOM U COIMATILHOM JEATeTbHOCTH;

OBaanenne YHHBEpPCATbHBIMH
KOMMYHHUKATUBHBIMHU AeHCTBUSIMH:

0) coBMeCTHaA AeATEJbHOCTD.

- TIOHMMaTb W  UCIOJIb30BAaThb MPEUMYLIECTBA
KOMaHHOW U UHIUBUIYAIbHON PabOTHI;

- TOpUHUMATh LEIU COBMECTHOW JI€SITEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBAThH JIEUCTBUA 1O €€
JTOCTH)KEHUIO: COCTaBJIATH IJIaH JICUCTBUH,
pacrpenensTh pojii C Y4eTOM MHEHHWI yYaCTHHKOB
00CyX1aTh Pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHHUPOBATH M BBITIOJIHATH PA0OTYy B YCIOBUSX

peagbHOTO, BHPTYaJIbHOTO M KOMOWHHPOBAHHOIO
B3aHMO/JICHCTBUS;
- OCYWIECTBJISATH  MO3UTUBHOE  CTPATETHYECKOE

INOBCACHHNC B pPa3/JIMYHBbIX CUTyalludX, IIPOABIIATH

- chopMHUpPOBAThH yMEHUS CO3/1aBaTh
COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE Owuojoruyeckoil wuHdopmanuu u3
HECKOJIbKUX MCTOYHUKOB, IPaMOTHO
UCIOJIb30BaTh MOHATHIHBIN anmapaTt OMOJI0THY;

- YMCTb BBIIBUTATh THIIOTC3bI, IPOBEPATL HUX

AKCTIEPUMEHTATBHBIMU CpeACTBaMU,
bopmynupys 1eNb UCCJIeIOBaHUA,
aHAJIM3UPOBATh TOJIyYEHHBbIE pE3yJIbTaThl U

JCJIaThb BBIBOJBI,

- IIPUHUMATh ydacTtue B Hay4HO-

Hccle0BaTeIbCKOM  pabore 1O  OMOJIOTHH,
9KOJIOTUM W MEAWIIMHE, MPOBOJAMMON Ha Oa3ze
IIKOJIBHBIX HAy4YHBIX OOIMIECTB W IyOJUYHO
MPEICTABISATh

IIOJIYUYCHHBIC  PC3YyJIbTAThI HA

YUYCHHUYECKNX KOH(PEPEHIIUIX Pa3HOTO yPOBHS
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TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM
OBjiajeHne YHUBEPCAJIbLHBIMU PeryJsiTUBHBIMH
ACCTBUAMM:

') MPUHSATHE Ce0sl M IPYTUX JIIOAEH:

- IPUHUMATh MOTUBBI M apTyMEHTHI JIPYTHUX JIOACH
IIPU aHAIU3€ PE3YyJIbTATOB JICSITEIHLHOCTH;

- MpU3HABATh CBOE MPABO U MPABO JPYTUX JIIOACH Ha
OIINOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3UIUU
JIPYroro 4ejoBeKa

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpY KAroIIen
Cpelbl,
pecypcocOepexeH
U0, IPUMEHSITh
3HaHUs 00
M3MEHEHUHN
KJIMMara,
TPUHITUTIBI
OepEKIIMBOTO
MPOU3BOJICTBA,
3 PeKkTUBHO

B 001acTHIKOJIOrHYE€CKOr0 BOCIIMTAHUSA

- c(OpMHUPOBAHHOCTh IKOJOTUUYECKOU KYJIbTYPHI,
NMOHMMAaHWE BIMSHUS  COLMAIBLHO-3KOHOMHYECKUX
MPOIIECCOB Ha COCTOSTHUE MPUPOJHOW U COLMATBHOMU
Cpenpl, OCO3HaHUE 1J100aJIbHOTO xapakrepa
AKOJIOTHYECKUX TIPOOJIeM;

- I[UIAHUPOBAaHUE W OCYIIECTBICHUE JECHUCTBUM B
OKPY)KAIOIIEH CpeAe HAa OCHOBE 3HAHUA IEJeu
YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ACUCTBUU, NPUHOCAIIUX BpE.I
OKPY’KAIOIIEH CPEAE;
MPOTHO3UPOBATH

- YMCHHC He6HaFOHpH$ITHI>I€

OKOJIOIN4Y€CKHUC IIOCJICACTBUA NpCaAIPUHUMACMBIX

JNEUCTBUN, NPEAOTBPALIATh UX;

- BIJIQIETP CHUCTEMOIN 3HAHUIT 00 OCHOBHBIX
METOAAX HAY4YHOI'O0 IO3HAHUS, MCIIOJb3YEMBIX B
OMOJIOTHYECKHUX HCCIIeI0BaHUAX JKUBBIX
O0OBEKTOB M JKOCHUCTEM (OINMHCaHWEe, U3MEPEHUE,
MPOBEJCHUE HAOTIOICHU ); criocodoaMu

BBISIBJICHUS U OLICHKH AHTPOIIOT€HHBIX
W3MECHECHUH B IPUPOJIE;

- YMETb BBISIBIATh OTJIMYUTEIbHBIE MPU3ZHAKU
KUBBIX CHCTEM, B TOM YHCJIE TPUOOB, PACTCHMUIA,
KUBOTHBIX W YEJOBEKA; MPUCIOCOOICHHOCTD

BUJIOB K cpene oOWTaHus, aOMOTHYECKUX U

OMOTHYECKUX KOMIIOHEHTOB AKOCHUCTEM,
B3aHMOCBSA3€H OpPraHM3MOB B  COOOIIECTBAX,
AHTPONIOTEHHBIX HW3MEHEHUW B IKOCHCTEMax
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JIEUCTBOBATH B
Ype3BbIYANHBIX
CUTyalusax

- PacCIIMPEHUE OIBITA ACITEIBHOCTA IKOJIOTUYECKON
HAIPaBJIIEHHOCTH;

- OBJIaJICHUE HABBIKAMM Y4€OHO-UCCIIEI0BATEIbCKOM,
MIPOEKTHOMU U COLIMAJIBHOM €S TEIIbHOCTH

CBOEM MECTHOCTH,

- YMEThb BBIIETATh CYIIECTBEHHBIC MPU3HAKU
OMOJIOTMYECKUX TMPOIIECCOB: OOMEHa BEIECTB
(metabonus3Mm), uHGOpPMAIMU U TpPEBpaALECHUS
DHEPTHH, OpoXKeHusl, aBTOTPOPHOTO u
reTepoTpo(HOTO TUTIOB MUTAHUSA, POTOCHHTE3A U
XEMOCHHTE3a, MHUTO03a, Mei03a, TraMeToreHesa,
IMOpUOreHe3a, NOCTIMOPHUOHAIIBHOTO PA3BUTHUA,
pa3MHOXKEHHUS, HMHIWBUIYaJbHOTO  Pa3BHUTHUSA
oprann3ma  (OHTOTEHE3a),  B3aWMOJICUCTBUS
TCHOB, TETEpPO3WCa; JCUCTBUN HCKYCCTBEHHOTO
orOopa, CTaOWIM3UPYIOIIETO, JABUXKYIIETO U
pa3pbIBAIOLIETr0 €CTECTBEHHOTO otbopa;
aJIJIONATPUUYECKOTO u CUMIIaTPUYECKOTrO
BUJ000pa30BaHusl; BIMSHMS JIBIXKYIIUX CHJI
HBOJIIOLIUU Ha reHo(oH T oMYA,
IPUCIIOCOOJIEGHHOCTH ~ OpPraHu3MOB K  Cpefle
obuTaHus, 4yepe0BaHus HanpaBJeHU
IBOJIIOLIMU; KPYrOBOPOTAa BEIIECTB U IOTOKa
HEPIUH B SKOCUCTEMAX

TIKS. ..

$VkasbiBarorcs ITK, 31eMeHThI KOTOPHIX (GOPMHUpPYeT IPUKIAAHON MOAYIb (IPOo(ecCHOHATLHO-OPUEHTUPOBAHHOE cojepKaHue) B cooTseTcTBrH ¢ ®IOC peanusyemoii
npodeccun/cnennansaoct CI1IO
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2. CTpyKTypa H coaep:kaHue 0011e00pa3oBaTebHON AN CHUILIHHBI

2.1. O0bemM TUCHMINIMHBI M BUABI Y4e¢0HOU padoThI

Bup yyeOHoM padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CIUTIIUHBI 126
B T.4.

OcHoOBHOE cofep:kaHne 106
B T. 4.:

TEOpPETHYECKOE 00yUCHHE 72
MpaKkTUYeCKue 1 1abopaTopHbIe 3aHATHS 34
IIpodeccuoHaIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 20
(comep:kaHue MPUKJIATHOTO MOAYJIs)

TEOpETHYECKOE 00yUeHre 4
PaKTUYECKUE U Ja00OpaTOPHBIC 3aHITHS 16

IIpome:xyTouHas arTecTanus (3K3aMeH)

20



2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMILIMHBI

Coaep:xxanue yueOHOro marepuaJja (0OCHOBHOe U Po¢eCcCHOHAIBbHO- Oone
HaumenoBaHue . Dopmupyembie
OPUEHTHUPOBAHHOE), JIA00OPATOPHbIE U MPAKTHYECKHE 3AHATHS, MPUKJIATHONH MOAYJIb M
pa3esoB U TeM KOMIIETEH U
(mpu HATMYMN) 4acoB
1 2 3 4
Paspgen 1. Kiterka — cTpyKTypHO-QYHKIIHOHAJIbHAS €AMHULA sKMBOT0 32
Tema 1.1. OcHOBHOE cofepKaHue 2
buonorus xak | TeopeTruueckoe o0yuyeHue: 2
HayKka buonorus kak Hayka. CBsi3b OMOJIOTUH C IPYTMMH HayKaMu: OMOXuMusi, Onopusuka,
OouonHuka, renoreorpadus u ap. Ponb u mecto 6uosioruu B GOpMUPOBAHUH COBPEMEHHOMN OK 02
HAy4YHOU KapTUHBI MUpa. 3HaUCHHE OMOJOTUYECKUX 3HaHUH. MicTopus Ouosioruu. 3HaueHUe
IIUTOJIOTUH JIJISl Pa3BUTHSI OMOJIOTUH U TTO3HAHUS MPUPOIBl. MeTObI IIUTOJIOTHUH:
MUKPOCKOMUS, XpoMaTorpadus, a1ekTpodhope3, METOT MEYEHBIX aTOMOB, Aud depeHIaibHoe
HeHTpUPyrupoBaHue, KyJbTypa KIETOK
Tema 1.2. OcHoOBHOE coep:KkaHne 2
Oob6mas TeopeTnueckoe o0yueHue: 2
XapaKkTepUCTH | PazHooOpasue 6nocucteM. Opranuzanus OMOJIOTHYECKUX CUCTEM. Y POBHH OpPTaHU3AINU
Ka KNU3HHU OMOCHUCTEM: MOJIEKYJIIPHO-TEHETUUECKHM, OPraHOMTHO-KJICTOYHBIN, OpraHU3MEHHBIN, OK 02
MOMYJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTEeOIIeHOTUUECKu), OnocdepHsiii. Hayku,
u3ydJarone Ononorndeckne 00beKThl Ha Pa3HbIX YPOBHAX OpraHu3anuu ku3Hu. Oomas
XapaKTEepUCTUKA KU3HH, CBOMCTBA *KUBBIX cucTeM. [Ipolieccrl, mpoucxoasiue B
ouocucremax
Tema 1.3. OcHOBHOE coepKaHUE 6
buosornyeckun | TeopeTuueckoe o0yueHue: 2 SE 8;
Ba’KHbIC XuUMHU4ecKuil coctaB KiaeTku. Heoprannueckue BeliecTBa KIETKH, UX OMOJI0OruYecKast poJib. OK 04
XUMHYECKHe

Opranuueckue BeniecTBa kieTku. buonornueckue nonumepsl. benku. CTpykTypa 1 GyHKUIUH




COCANHCHUA

0enKkoBOM MosieKyibl. DepMEHTHI, IPUHIIUI UX JEHCTBUS. YTIIeBOAbl. bruomornueckue
(yHKIMU yTIEBOIOB.

Jlunuael. O61mmii nmnan ctpoenus. ['uapodgunbHo-ruapododbHsie cBoiicTBa. Knaccudukanus
aunuaoB. buonornyeckue Gynkuun munuaoB. AT®. Ctpoenue monekynsl ATO.
buonornyeckue pynkuuun ATD

IIpakTHyeckue 3aHATHSA:

Ponb 66JIKOB, YIJICBOAOB U JKUPOB B OPraHHU3MEC YCJIOBCKA. ButaMuHBI 1 OMOJIOTHYECKHU
AKTHUBHBIC JIO63,BKI/I, HNX 3HAUCHUC B JKM3HU OPTaHHU3MaA YCIJIOBCKA. ['nmo- u aBUTAaMUHO3bI UX
IHOCJICOCTBHA. HpeI[CTaBHCHI/IC YCTHBIX COO6H.I€HPII>1 C HpCSCHTaHHCﬁ, IHOATOTOBJICHHBIX ITO
MMEPCUYHIO UCTOYHHUKOB, PCKOMCHAOBAHHBIX IIPCTIOAABATCICM

JlaGopaTopHble 3aHATHSA:

JlabGoparopnas pabora “OnpenencHue BuramuHa C B IPOyKTaX MATAHUS
[loaroToBKa BapuaHTOB OIbITa, HAOJIO/IEHNE 32 KAYECTBEHHBIMU PEAKIIUSIMHU, 3aMI0JIHEHHE
paboueit TabIuIIbl, MHTEPIPETAIs HAaOI01aeMbIX SIBICHHM, (OopMyIHpOBaHUE BHIBOJOB

JlaGoparopnas pabota «['uapodmibHO-TUIPOGHOOHBIE CBONCTBA JIUITHIOBY

[ToaroroBKa BaprHaHTOB OIBITA, HAOIIOICHUE U3MEHEHUSI PACTBOPUMOCTH JIUIIHJIOB,
3arnoJIHeHHE pabodeit TaOIHIIBI, UHTEpIIpETaIHs HAOII0JaeMbIX SIBJICHUH, (hopMynupoBaHue
BBIBOJIOB

Tema 1.4.
CTpykTypHO-
(pyHKIHOHAIBH
asi
OpraHu3anus
KJIETOK

OcHOBHOe coep:KaHue

TeopeTnueckoe o0yueHue:

D

Knerounas teopus (T. IBann, M. llnelinen, P. BupxoB). OcHOBHbIE MOJI0KEHUS
COBPEMEHHOU KJIETOYHOM T€OPUHU. THUIIBI KJIETOK: SYKAPUOTUYECKAS U IPOKAPUOTHUYECKASL.
CpaBHUTENBHAS XapaKTEPUCTHKA KIETOK 3YKapUOT (PaCTUTENIbHOM, )KUBOTHOU, TPUOHOIN).
Ctpoenne nmpokapuoTudeckon kieTku. OCOOEHHOCTH CTPOCHHS TeTepOoTPOdHOM 1

OK 01
OK 02
OK 04
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aBTOTPO(HOI NPOKAPUOTHUECKUX KJIETOK. CTpoeHuE T1a3MaTUuYecKOil MEMOpPAHBI.
TpaHcnopT BelIeCcTB Uyepe3 MIa3MaTUYECKY0 MEMOpaHy: MACCUBHBIN U aKTUBHBIM.
DHJIOIUTO3: TUHOIUTO3, (ParonuTos3. Ik301uTo3. O00I0UKa WK KIETOYHAsI CTEHKA.
CrpykTypa u (yHKUMU KIETOYHOW CTEHKHU pacTEHUH, TpuOOB

Huromnasma. [{uto3omns. [{lutockener. OnHOMEMOpaHHBIE OPTaHOUIBI KIICTKU:
sujoruiazMaruueckas cetb (DI1C), anmapar ["onbaku, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIH
pacTUTENbHBIX KJIETOK. CTpoeHne U (YHKIIMU OJJHOMEMOPaHHBIX OPTaHOUI0B KJICTKHU.
Knerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKW: MUTOXOHIPHUH, INIACTUABL: XJIOPOTIIACTHI,
XPOMOILIACTHI, JICHKOTIIIACTHI, X CTPOCHUE U (PYHKIMU. SInepHbIN anmapart KIeTKH,
CTpoeHue U QyHKIIUH.

HememOpanHbie opraHouIbl KJICTKH: puOOCOMBI, MUKPOTPYOOUYKH, KIECTOUHBIN IIEHTP.
Opra"ouipl JBWKCHUSI: PECHUYKH U KTYTHKH. CTpoeHHe U QYHKIIMH HEMEeMOpaHHBIX
OpPraHoOMI0B KJIETKU

Tema 1.5. OcHOBHOE coepKaHue
CtpyKTypHO- TeopeTnueckoe o0yueHue:
(GyHknuoHaabH | CTpOCHHE XPOMOCOM. XPOMOCOMHBINM Ha0OP KJIETOK, TOMOJIOTHYHBIC X HETOMOJIOTHYHBIC
ble (PaKTOPbI XpPOMOCOMBI, TaTUIOWIHBIN U AutionaHbId Habop. Hyknennoseie kucnotel. JJHK n PHK. 01
HacJeACTBEHHO | CTpoeHHEe HYKJIEMHOBBIX KUCIOT. Hykieotuasl. KoMmmieMeHTapHbIE a30TUCThIE OCHOBAHUA. 8E 02
CTH [TpaBuno Yapradda. Ctpykrypa JJHK — nBoitnas cniupanb. MecToHaxoXaeHUEe U

ouonornueckue Gpynknun JJHK. JIHK-3xcnieprrza. Bunst PHK. ®@yakunn PHK B kitetke

IIpakTuyeckue 3aHATHSA:

Pemenune 3ama4d Ha onpeneneHue nocie10BaTENIbHOCTH HYKICOTH I0B
Tema 1.6. OcHOBHOe coep:KaHue OK 01
IIpoueccol TeopeTnueckoe o0yueHue: OK 02
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MaTPUYHOI0
CHHTE3a

Martpuunsiit cuntes JJHK — permmkanus. [punnuns! permmkanuu JJHK. Mexannsm
perunkanuu JIHK. Penapanus JIHK (nopennexaTtuBHas, noctpemiekaruBHas ). Peakuuu
MAaTpUYHOIr0 CUHTE3a. [[pMHINI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOI'O CUHTE3A.

JIHK u rensl. ['eneTnueckuii kox, ero ceorctBa. Tpanckpunuus — maTpuusblii cuaTe3 PHK.

Tpancnsuus u e€ stansl. YcnoBus Ouocuntesa oenka. Crpoenue T-PHK u koguposanue
aMuHOKuUCHO0T. Poib pubocoM B OnocuHTe3€e Oenka

IIpakTHyeckue 3aHATHA:

Pemienue 3amau Ha onpeiesieHUE TTOCJIEI0BATEIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OelKa.
Pemienue 3aau Ha onpeiesieHHE MOCIEI0BATEIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oelika B
ciy4ae U3MEHEHUs MOCIIEI0BATENLHOCTH HYKIeoTna0B JITHK

Tema 1.7.
HekaeTrouHbIe
(opMbI KU3HU

OcHoBHOE coaep:xanmne

TeopeTuueckoe odyueHue:

Bupychl — HekieTouHbie (OpMBI )KU3HU U 00JIUraTHBIE Tapa3uThl. CTpOEHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, peTpOBUPYCOB, OakTeprodaros. XKuznennsnii nuki JIHK-coxepxammx
BupycoB, PHK-coxepxamux Bupycosn, 6akrepuodaros. BUY, renatut uenoneka.
baktepuu. O6mias xapakrepuctuka. [lonstue mramm. Bupycel u 6aktepun: cXoAcTBa U
paznuuus

IIpakTHyeckue 3aHATHSL:

BupycHple n 6akTepuanbabie 3a00sieBanus. OOIIMe MPUHIIMITBI HCTIOIB30BaHUS
JeKapCTBEHHBIX BemecTB. OCOOEHHOCTH MTPUMEHEHNSI aHTUOMOTUKOB.
[IpencraBienne yCTHBIX COOOIICHHH C TIPE3EHTAINEH, ITOATOTOBICHHBIX IO MEPEYHIO
MCTOYHUKOB, PEKOMEHIOBAaHHBIX MIPETO/IaBaTesieM

OK 02
OK 04

Tema 1.8.
OOMeH
BelIeCTB U

OcHoBHOE coaepxkaHue

TeopeTnueckoe o0yueHue:

N

ACCI/IMI/IH}IHI/I}I U JTUCCUMMNIIANHNA — IBC CTOPOHBLI MeTabonu3Ma. Tumbel oOMeHa BCIICCTB:

OK 02
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npeBpaienne | aBTOTPO(QHBIN U reTepoTpoHBIA, a3poOHBIN U aHA3POOHBINA. DHEpreTuyecKoe odecrneyeHne

JHEpPIruu B kieTku: npeppanieHne AT® B oOMeHHbIX nporeccax. OepMEHTaTUBHBINA XapaKTep peaKLHii

KJIETKe KJIETOYHOTO MeTaboau3Ma
[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIECTB B kieTke. [lnactnueckuii oomen. dorocunres. 2
XeMocuHTe3. AHa’pOOHBIN SHEPreTHUECKUil 0OMeH. AHa’poOHbIe opranu3mbl. bpoxxenue,
aBTOTPOQHBIN U reTepoTPOQPHBINA TUI MUTAHUSA. AHAIPOOHBIE MUKPOOPTraHU3Mbl KaK
00BEKThl OMOTEXHOJIOTUU. DTalbl IHEpreTuyeckoro oomena. I'mukonus. buonoruueckoe
OKHUCJIEHUE, UM KIIETOYHOE JbIXaHHE

Tema 1.9. OcHOBHOE cofepKaHue 2

Ku3zHeHHbI TeopeTnueckoe o0yueHue: 2

HHMKJ KJIeTKH. | KitleTouHbIil UK, ero nepuosl u peryisius. [leproast naTepdazsl nx 0COOEHHOCTH.

Muto3. Meiio3 | Jluddepeniumaiust KISTKH U apecT KISTOYHOTo NUKia. JleneHne kieTku — Muto3. Ctaauu OK 02
MUTO32 U MPOUCXOoAsIIMe npouecchl. KapruokuHes u quToknHe3. bruonornueckoe 3HaUeHHUE OK 04
MUTO3a. Meilo3 — peayKIIMOHHOE JefieHne kieTku. Ctaauu mero3a. Meio3 — ocHOBa
noJIoBoro pasmMHoxeHusd. [losegenue xpomocoM B meioze. Kpoccunrosep. buonornueckuii
cMbIc Mero3a. D dexTol Metioza. Meiio3 B ®KU3HEHHOM ITUKIIE OPTaHU3MOB

Paznen 2. CtpoeHue u pyHKUMH OPraHU3Ma 42

Tema 2.1. Conepxanue 6

Crtpoenne IpodeccuoHaAIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE TEOPETUIECKOT0 00yUeHUs 4

OopraHusma OpnHokseTouHsle opraHu3Msl. KojgoHHanbHbIE OpraHu3Mbl. MHOTOKIETOYHBIE OPTaHU3MBI. OK 02
B3anmMocBs3b 4acTeil MHOTOKJIETOUHOTr0 opranuzma. @yHkiusa. OpraHbl U CUCTEMBbI OK 04
opraHoB. Anmapatel opraoB. ['oMeocTas oprannsma 1 €ro nNoJaep:KaHue B IPoOIeCCe 4 K

KN3HCOACATCIBHOCTH.

OyHKIIMOHAJIBHAS CHCTEMA OpraHoB. TkaHW pacTeHU. TKaHU )KUBOTHBIX U YEIOBEKA.
Opransl pactennil. Opranbl 1 CUCTEMbI OPTaHOB JKUBOTHBIX U YEJIOBEKA. 3HAYEHUE OIMOPBHI,
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ABWIKCHUA, TUTAHWUA, IbIXaHHA, TPAHCIIOPTA BCUICCTB, BbIACIICHM A, 3allIUTHI. 3HaueHUe
IMPOABIICHUA PAa3APaKUMOCTHU U PETYJIAIUA

*B mom uucne na 6p100p 00pazoeamenvHoll OPeAHUZAUUU:

s npogheccuii/cneyuanvrocmet, c8a3anHbIX ¢ 00beKkmom uzyuenus “‘Yenosex”
meopemudeckuii mamepuai memuvl ‘CmpoeHue opeanuzma’ uzyuaemcs yeayOjieHHo Ha
npumepe op2aHuzma 4enoseka. Tkanu, opeansl u cucmemvbl OPeaH08 pACMEeHUl U HCUBOMHBIX
paccmampugaromcs 0630pHo

OcHoBHOE COACPKAHUEC NMPAKTHYECCKOI'O 3aHATHSA:

Teopust k1oHAIBHO-CENEKTUBHOTO MMMYyHHUTeTa 11. Dpnuxa, .M. Meunukosa.
WNudexnuonnsie 3a001eBanus U anuaeMus. BaxkHeilme snueMun B UCTOPUU
yesioBeyecTBa. Bakiunanus kak npoduinakTika HHOEKIIMOHHBIX 3a00JIEBaHMI.
[IpencraBienne yCTHBIX COOOIICHHH C Mpe3eHTAIMeH, MOATOTOBICHHBIX M0 MEPEUHIO
VCTOYHHUKOB, PEKOMEHI0BaHHBIX IIPEIOaBaTeIeM

Tema 2.2. OcHOBHOE cofepKaHue
Dopmbl IpodeccuoHATILHO-OPHEHTHPOBAHHOE COAEPKAHUE TEOPETUIECKOT0 00yUeHUs
pasmMHO:KeHus1 | DopMbl pa3MHOXKEHHs OpraHu3MoB. becrnonoe u monoBoe pasmHoxkeHue. Bunbl 6ecmnomnoro
OpPraHu3MoB Pa3MHOXEHUS: TPOCTOE ACIICHNE HaJIBOE, TOYKOBAHUE, PA3MHOKEHHUE CIIOpaMH,
BEreTaTUBHOE pa3MHOXKEHUe, (hparMeHTaIus, KionupoBanue. [lomoBoe pa3MHOKEHUE. OK 02
*B mom uucne Ha epl00p 00pazosamenvHoll OP2AHUAUUN: [K...
s npogpeccuti/cneyuanvrocmetl, C8a3aHHbIX ¢ 00beKkmom usydernus “Yenosex”
meopemudecKuli mamepuan memol “Qopmul pA3MHONCEHUSL OP2AHUZMO8~ U3YUAECS
YenyoneHHO Ha npumepe opeanusma yenogeka. Pasmuooicenue pacmenuii u sdcusomuuix
paccmampugaromcs 0030pHo
Tema 2.3. OcHOBHOe coep:KaHue OK 02
OnTOrenes Teopernueckoe o0y4yenue: OK 04
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AKUBOTHBIX U

["ameTorenes y ;kuBOTHbIX. CriepMarorese3 u ooreHes. CTpoeHue MOJOBBIX KIETOK.

YyeJ10BeKa OnnonoTBOpeHre U SMOPUOHATILHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmOpuoreHnes
(Ha mpumepe sanieTHuKa). Ctaauu sMOpUOreHes3a
PocTt u pa3zButue xxuBoTHbIX. [locTaMOpHuoHanbHbIN nepuoa. [IpsMoe u HenpsiMoe pa3BUTHE.
PazButue ¢ metaMmopd030M y 6€CII03BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX. CTaauu
OCTAIMOPHOHAJIBHOTO Pa3BUTHS Y )KUBOTHBIX U YesioBeka. [lepuoibl OHTOreHe3a YelioBeKa.
buonornueckoe crapenue u cmepth. ['epoHTONOTHS
Tema 2.4. OcHOBHOE cogepKaHue
Onrorenes Teopernueckoe o0yueHue: OK 02
pacreHui I'amerodur u copodut. PasmMHOkKeHNE U pa3BUTHE BOOpOCIIe. PasMHOXeHHE U pa3BUTHE OK 04
CIIOPOBBIX pacTeHUU. Pa3MHOKEHNE 1 pa3BUTHE CEMEHHBIX pacTeHui. Poct. [leprobl
OHTOT€HE3a PACTEHUMU
Tema 2.5. OcHOBHOE cofepKaHue
OcHoBHBIC TeopeTnueckoe o0yueHue:
NOHATHS I'eHeTnka Kak HayKa O HACJIEACTBEHHOCTH U U3BMEHYUBOCTU OpraHu3MoB. OCHOBHBIE
TeHeTUKH T€HETUYECKHE TOHATUS U CUMBOJIBL. ['eH. 'eHoTUI. @EeHOTUII. AJIJIENIbHBIE T€HBI. OK 02
AJnbTepHaTUBHBIEC MTPU3HAKU. [JOMUHAHTHBIM M PEIIECCUBHBIN MPU3HAKU. ['OMO3uroTa u
retepo3urota. Yucras nunus. [ mbpuasl. OCHOBHBIE METO/IbI T€HETUKH:
TUOPUOTOTUUECKUMA, IUTOJIOTUYECKUE, MOJIEKYJIIPHO-TEHETUIECKUE
Tema 2.6. OcHoBHOE coaepxkaHue
3akonomepHoc | TeopeTuueckoe o0ydyeHme: OK 02
TH 3aKOHOMEpPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Mennens: MonorudpuaHoe OK 04
HacjaeA0BaHusl | ckpenruBanue. [IpaBmino qoMuHMpOBaHUS. 3aKOH €AMHOOOPpA3Hs IEPBOTO MOKOJIEHUS. 3aKOH K

pacuierneHus npusHakoB. [{uTonornyeckre 0CHOBBI MOHOTUOPUAHOTO CKPELIMBAHUSI.
['mnoTe3a yuCTOTHI ramMeT. AHAIM3UPYIOLIEe CKpeluBanue. JJuruopuaHoe cCKkpeuMBaHue.
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3aKOH HE3aBUCUMOI0 HacJIeN0BaHus Ipu3HaKkoB. [lonurubpuaHoe HaciieJOBaHUE U €T0
3aKOHOMEPHOCTH

IIpodeccnonanbHO-OPUEHTHPOBAHHOE COJIeP:KaHUe MPAKTUYECKOI0 3aHATHS

Pemienue 3a1au Ha onpeiesieHNe BEPOSITHOCTH BOSHUKHOBEHUS HACIE/ICTBEHHBIX MTPHU3HAKOB
IpU MOHO-, JTU-, TOJIUTUOPUIHOM U aHATU3UPYIOIEM CKPEIUBAaHUH, COCTABICHUE
TEHOTUITUYECKUX CXEM CKPEIIUBAHUS

*B mom uucne na ep100p 00pazoeamenvholl OpeaAHU3AUUU:

s npogheccuii/cneyuanvrocmeti c8a3annbix ¢ 00vekmom usyuenus “Yenosex’ nHeobxooum
n0060p ceHemu1ecKux 3a0ay Ha onpeoeyieHue eposmHOCU HACIeOCMBEHHbIX NPUSHAKOG
npu MOHO-, OU-, NOTULUOPUOHOM U AHATUSUPYIOWEM CKPEWUBAHUU Y Yel08eKd

Tema 2.7.
B3aumopeiicTB
e TeHOB

OcHoBHOE coaep:xkanmne

TeopeTuueckoe odyueHue:

['eHoTum kak uenocTHas cucreMa. MHOXKECTBEHHOE JIeMCTBUE TeHOB. [Inerorponus.
MHoOxkeCTBeHHbBIN ajuienn3M. B3anmoaencTere ajielibHbIX TeHOB. KogoMuHupoBaHue.
B3aumopelictBue HeawienbHbIX TeHOB. KoMmImeMenTapHocTh. Jnuctas. [lonumepust

IpodeccnoHaTbHO-OPUEHTHPOBAHHOE COAEPKAHHE MPAKTHYECKOT 0 3aHATHSI:

Pemenue 3ama4d Ha onpenesieHre BEPOSITHOCTH BOZHUKHOBEHHUS HACJIEACTBEHHBIX TPU3HAKOB
IIPU PA3IAYHBIX TUIIAX B3aUMOJECUCTBUS T€HOB, COCTABJICHUE TEHOTUITNYECKUX CXEM
CKpELIUBaHUS

*B mom uucne Ha 8bl00p 00paz08amenvHoOll OPZAHUAUUU:

*/[na npogheccuii/cneyuanvnocmeil C6a3aHHbIX ¢ 00beKmoMm uzyuenus “Yenosex” Heobxooum
no0060p ceHemu4ecKux 3a0ay Ha onpeoeieHue 8eposimHOCMU B03HUKHOBEHUS.
HACIeOCMBEHHBIX NPUSHAKOS NPU PAZTUYHBIX MUNAX 83AUMOOCUCMBUSL 2EHO8 Y YeL08eKA

OK 01
OK 02

Tema 2.8.
CuemjieHHoe

OcHoOBHOE cogepxkaHue

TeopeTnueckoe o0yueHue:

OK 01
OK 02
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HacJIeJOBaHue
NPU3HAKOB

3akonbl T. Moprana. CuenyieHHOe Hacjlie/10BaHUEe F€HOB, HAPYIIEHHUE CLETICHUS.
XpOoMOCOMHasi TEOpUs HACAEACTBEHHOCTH. | eHeTHUecKoe KapTUPOBAHUE XPOMOCOM.
Hcnonp3oBanue KpOCCUHTOBEpa JIJIsl COCTABICHUS T€HETHUECKUX KapT XPOMOCOM

IIpogeccnonanbHO-OPUEHTHPOBAHHOE COJIeP:KaHUe MPAKTUYECKOIr0 3aHATHS

Pemenue 3amau Ha ONpeACICHUEC BEPOATHOCTH BOSHUKHOBCHHUS HACJICACTBCHHBIX ITPU3HAKOB

ITpHU CHCINNICHHOM HACJICAOBAHUH, COCTABJICHNUC 'CHOTUITNYCCKUX CXEM CKPCIIMBAHUSA

*B mom uucne na ep100p 00pazoeamenvholl OpeaAHU3AUUU:

s npogheccuii/cneyuanvrocmeti, c83aHHbIX ¢ 00beKkmom uzyuenus “‘Yenosex” neobxooum

7’10060p 2eHemuyecKux 3a0a4 Ha onpedeﬂeHue 6EPOAMHOCMU 603HUKHOBEHUA
HACIe0CMBEHHbIX NpuU3HaAKoe npu CyenieHHom HCZC]Z@OO@CZHMMJ/ yejioeeka

IIK...

Tema 2.9.
I'eHeTnKa moJia

OcHoBHOE coaep:xkanmne

TeopeTuueckoe odyueHue:

XpOMOCOMHI)II‘/’I MCXaHHU3M OIIPCACIICHUA 110JIA. AYTOCOMI)I " I1OJIOBBIC XPOMOCOMBI.

I'omoramMeTHsIl 1 FCTCpOFaMGTHBIﬁ noJ1. I'eneTnueckas CTPYKTYpa IMOJIOBBIX XPOMOCOM.

HaCJ'Ie,IIOBaHI/IG IMPU3HAKOB, CHCINICHHBIX C ITIOJIOM

IIpakTH4Yeckue 3aHATHS:

Pemenue 3a/1a4 Ha OIIPCACICHUC BCPOATHOCTH BO3HHKHOBCHHUS HACIICACTBCHHBIX
IMPU3HAKOB, COCINNICHHLIX C ITIOJIOM, COCTABJICHUC I'CHOTUIITMYCCKNX CXCM CKPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTuka
YyeJi0BeKa

OcHOBHOe coep:KaHue

TeopeTnueckoe o0yueHue:

Kapuotumn yenmoBeka. MeTo bl H3y4YEHHSI T€HETUKU Y€JIOBEKA: T€HEATOTHYECKHU,
OJIM3HEIIOBBIN, IIUTOTCHETHYSCKUH, OMOXUMUYCCKHUM, MTOMYISIIMOHHO-CTaATUCTHYCCKUM.
HacnencrBennsie 3a00eBaHus yeaoBeKa. | eHHbIC B XPOMOCOMHBIC 0O0JIE3HU YeI0oBEKa.

Bone3nu ¢ HacneCTBEHHON MPEApacoNOKEHHOCThIO. 3HAUCHUE MEIUITMHCKON TeHETUKH B

npcaoTBpaliCHUH U JICUCHHUH I'CHCTUUICCKUX 3a00JIeBaHUH YeJIOBEKaA

OK 01
OK 02
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IIpakTHyeckue 3aHATHSA:

Pemenue 3amau Ha ornpeneneHre BEPOITHOCTH BOSHUKHOBEHUSI HACJIEACTBEHHBIX
IIPU3HAKOB, UCTIOJIB3YsI METObI TEHETUKHU YEJIOBEKA, COCTABIIEHUE TEHOTUIIMYECKUX CXEM
ckpemuBanus. [IpeacTaBieHne YCTHBIX COOOIIEHUMN ¢ MPe3eHTaIlMe O HACIeICTBEHHBIX
3a00J1€BaHUSAX YEJIOBEKA

Tema 2.11.
3akoHOMepHOC
™
U3MEHYUBOCTH

OcHoBHOE coaepxanne

TeopeTuueckoe odyueHue:

B3aumopeiictBue reHoTuna u cpesl npu popmupoBanuu ¢penotuna. M3MeHUYnBOCTh
npu3HakoB. KauecTBEeHHbIE U KOJIMYECTBEHHbIC MPU3HAKUA. BUIbI N3MEHUUBOCTH:
HACJIEJCTBEHHAS] U HEHACIICICTBCHHAS.

3aK0H TOMOJIOTHUECKHUX PSAOB B HacheacTBeHHOW n3MeHunBocTH (H.M. BaBuion).
MopaudukanuonHas, Wik GeHOTUIHYECKass U3MEHYUBOCTh. Posib cpesibl B
MoaupUKaIMoHHON n3MeHunBocT. Hopma peakiuu npusHaka. BapuamoHHbIHN psit v
BapHaIlMOHHAs KpUBas. XapakTepucTHKa MOAN(PUKAIIMOHHON N3MEHUYNBOCTH
HacnencrBennasi, wim reHoTUNIMYECKasi K3BMEHYMBOCTh. KOMOMHATHBHAS M3MEHYUBOCTb.
MyTanroHHass B3MEHUYMBOCTh. BHUIbI MyTallnii: FT€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
[IprynHBI BOBHUKHOBEHUSI MyTallUN

IIpakTHyeckue 3aHATHSL:

Pemenue 3a/1a4 Ha OIIPCACIICHHUC TUIIA MyTAallUU IIpU IICPCaAauC HACICACTBCHHBIX IIPU3HAKOB,

COCTABJICHUC I'CHOTHUIIMYCCKHUX CXCM CKPCITHUBAHHA

OK 01
OK 02
OK 04

Tema 2.12.
Cenexnus
OpPraHu3MoB

OcHoBHOE coaepxkaHue

TeopeTnueckoe o0yueHue:

Cenexnust Kak Hayka. MeToabl CeEeKIIMOHHON paboThl. ['eTepo3uc 1 ero NpuIrHBI.
NckyccTBeHHBIN 0TOOP: MACCOBBIN M MHAUBUIYaIbHbIN. JTanbl KOMOMHAITMOHHOMN
cenekiuu. CopT, mopojia, MTaMM

OK 01
OK 02
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AJIFOpI/ITMBI pEeIICHUC 3a1a4 Ha OIIPCACICHUEC BOSMOKHOI'O BO3HUKHOBCHMUA
HACJICACTBCHHBIX ITPHU3HAKOB I10 CCJIICKINH, COCTABJICHUC I'CHOTUITNYCCKUX CXEM

CKpEIIMBaHUS
Paznen 3. Teopus 3BoIIOIMH 10
Tema 3.1. OcHOBHOE cogepKkaHue 2
HUcropus Teopernueckoe o0yueHue: 2
IBOJIOLMOHHOr | [IepBbie 2BOIIOIIMOHHBIE KOHIIENIUU. [ pagyanuctuyeckas 3BoonoHHas kKonuenius XK. b.
0 YYCHHS Jlamapka. JIpmwxkymue cuiibl 3Bostoniuu. Kpeanmonusm u tpanchopmusm. Cucrematuka K. OK 02
Jlunues u e€ 3HaueHue s PopMUPOBAHUS UIEH IBOJIIOIIUN OK 04
[Tpeanockuiku BOSHUKHOBEHUS JapBUHU3MA. DBOJIONNS BUIOB B mpupoje. boproa 3a
cymectBoBanue. EcrecTBeHHbIN 0TOOp. JluBepreHiys Npu3HakoB U BUI000pa30BaHueE.
OcHOBHBIE MMOJIOKEHUSI CUHTEeTHYeCKON Teopuu sBotoIuu (CTI). Posb 3BOTIOIMOHHOM
TEOpUHU B (DOPMUPOBAHUM HAYYHOU KapTUHBI MUPa
Tema 3.2. OcHoOBHOE coep:KaHne 2
Muxkpo3Boawn | Teoperudeckoe odyueHue: 2
usi MHUKpPO3BOJIIONUS U MAKPOIBOJIIOLMS KaK 3Talbl 3BOJIOIMOHHOTO Iporiecca. ['eHeTnueckue 2
OCHOBBI IBOJIIOITMU. MyTalluu U KOMOMHAIIUK KaK 3JIEMEHTAPHBIN IBOJIOITUOHHBIH
marepuai. [lonynsanus kak anemMeHTapHas eIMHHIA YBOJIIOLUH.
JIBxytue cuibl ((pakTopsl) IBOTIONUH. MyTaIllMOHHBIN TIPOIIeCC 1 KOMOMHATUBHAS OK 02
U3MEHYMBOCTh. Murpanusa. 3onsnusa nonysnuii: reorpaduyeckas (IpocTpaHCTBEHHAS ),
Oounonornyeckas (penpoayKTHUBHAS).
EctectBenHbII 0TOOp — Hampapmsitomuii Gpaxtop »Bosronuu. bopr0a 3a cyriecTBoBaHHE KaK
MEXaHHU3M JCHCTBHUS €CTECTBEHHOTO 0TOOpa B momynsanusx. Bua u ero kpurepuu
(mpu3Haku). BunooOpa3oBanue kKak pe3yabTaT MUKPOIBOJIIOIHH
Tema 3.3. OcHOBHOE coiepKaHue 2 OK 02
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MakpodBoJro1y

TeopeTuueckoe o0yueHue:

ust Makpoasostonus. Dopmbl 1 0OCHOBHBIE HampaBieHUs: MakposBosonuu (A.H. CeBepiios).
[TyTu nocTmxeHus OMOIOTUYECKOro Mporpecca: apoMopdo3, uanoaganTaius, oomas
aereHepanus. MeToapl U3y4eHUs MaKpOIBOIIOIMH. 3aKOH 3apO/IBIIIEBOr0 CXOACTBA (3aKOH
K. bapa). buorenernueckuii 3akon (9. I'ekkensb, @. Mroiep). Ob11re 3aKOHOMEPHOCTH
(mpaBuIia) SBOJTIOIUU

Tema 3.4. OcHOBHOE cogepKaHue

BosnukHoBenu | TeopeTuueckoe o0yueHue:

€ U pa3BuTHE

I'unore3nl u TCOPHUHN BO3HUKHOBCHUS KU3HU HA 3emie: Kp€allMOHNU3M, CAMOITPONU3BOJILHOC

JKM3HM HA (CTIOHTaHHOE) 3apOXKICHHE, CTAlMOHAPHOE COCTOSIHHE, MaHcnepMus, 6uomnos3. Hauano OK 02
3emure opraHuyeckoiu 3BoiroIuu. [TosiBIIeHNE EPBBIX KIETOK. DBOJIOIHUS METabOIHU3Ma. OK 04
DBOJIOLIMS TIEPBBIX KIETOK. [IpokapuoTsl 1 3ykapuoThl. [IponcxoxaeHrne MHOTOKJIETOUHbBIX
OpraHn3MoB. Bo3HMKHOBEHHE OCHOBHBIX L[APCTB AYKAPUOT.
OCHOBHBIE YEPTHI IBOJIOIUU PACTUTENBLHOTO MUPA. OCHOBHBIE YEPTHI IBOIIOLNUH JKUBOTHOTO
Mupa
Tema 3.5. OcHOBHOE coepKaHue
IIpoucxoxaenu | TeopeTudyeckoe o0yyeHue:
€ YyeJI0BeKa — AHTponoJIorusi — HayKa o 4yenoBeke. CUCTEMATHUECKOE T0JIOkKEHNE yenoBeka. CXoICcTBO
AHTPOIIOre€HEe3 | YeJOBEKA C JKMUBOTHBIMHU. OTJIMYMS YEJIOBEKA OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIIBHOU CUCTEMBI. OK 02
CooTHoIeHNe OMOIOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E OK 04

OcHOBHbIE CTAaJIUH AHTPOIIOTeHE3A. J[pUONUTEKN — IPEIKU YEIOBEKA U YETOBEKOOOPa3HbIX
00e3bsH. [IpoToanTpon — npeAecTBeHHUK YeIoBeka. ApXaHTPOI — IPEBHEUIITUN YEIIOBEK.
[TaneoanTpon — npeBHUI yenoBek. HeoaHTpom — 4yeI0BEK COBPEMEHHOTO TUIIA. DBOIIOLUS

COBPEMEHHOI'0 YEJIOBEKa.
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UYenoseueckue packl. OCHOBHBIE OOJIBIIIKME pachl: EBpONEOouHas (€Bpa3uiickas), Herpo-
aBcTpajouaHas (3KBaTOpUalibHAs), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
MECTO BOBHHUKHOBEHUS YEJIOBEUECKUX pac. EAMHCTBO YEJIOBEUECKUX pac

Paszpnea 4. Jxoiorus 22
Tema 4.1. OcHOBHOE cogepKkaHue 2
Ikoaoruyecku | Teoperuueckoe od0yuyeHue: 2
¢ GaKkTophI U Cpenbl oOuTaHusl OpraHU3MOB: BOJIHAsI, HA3€MHO-BO3/IyIIIHAS, TOYBEHHAS, OK 01
Cpeabl :KM3HU | BHyTpUOpraHusMeHHas. Ou3nko-XxuMu4ecKkue 0COOEHHOCTH Cpesl OOUTaHUsI OPTraHU3MOB. OK 07
[Tpucnoco6yieHunst OpraHu3MOB K )XKM3HU B pa3HbIX cpenax. [loHsTHe SKOIOTHYECKOTO
daktopa. Kimaccuduxanus sxonorudeckux paxropos. [Ipasuino muaumyma 0. JIlubuxa.
3akon TonepantHocTu B. lllendopaa
Tema 4.2. OcHOBHOE cofepKaHue 4
Monyasuus, TeopeTnueckoe o0yueHue: 2
coo01ecTna, DKOJIOTMYECKasi XapaKTEPUCTUKA BUAA U MOMYJIALMU. DKOJIOrMYECKasi HUIIA BUA.
IKOCHCTEMBI DKOJIOTUYECKHUE XapaKTepUCTUKHU nomyssiiiuu. CoodiiecTBa U SKOocucTeMbl. broiieHos u ero
ctpykrypa (B.H. CykaueB). CBsa3u Mexay opranuzMamu B 6uorieHo3e. CTpyKTypHBIE
KOMITOHEHTBI 3KOCHCTEMBI: IIPOIYLEHThI, KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BeleCTB U OK 01
MOTOK SHEPTUH B 3Kocucteme. Tpoduueckue ypoBHHU. OK 02
AHTPOIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYUS arpOIKOCUCTEM OT OK 07
OuoreoneHo30B. YpOo3kocucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM
IIpakTyeckue 3aHATHS: 2

Tpoduueckue nernu u cetu. OCHOBHBIE MTOKA3aTENN YKOCUCTEMBI. buomacca u mpoayKiusi.
DKOJOTUYECKHUE MUPAMUIBI YUCeN, OnOMacchl v dHeprur. [[paBuiio mupaMubl SHEPTHH.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM IO IEPEHOCY BEMIECTBA U
HHEPTUU B IKOCHUCTEMAX C COCTaBIEHUE TPOPUIECKHUX IeTel U mupamMu OMOMAaCChH |
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SHEPrun

Tema 4.3. OcHoBHOe cogepkaHue

Bbuocdepa - Teopernueckoe o0yueHue:

rjodajnbHasn buocdepa — xxuBas obonouka 3emiau. PazButue npeacrasienuit o Ouocdepe B tpyaax B.U.

Ikojoruveckasi | Bepuaackoro. O6mnactu Ouocdepsl u €€ coctas. JKuBoe BelecTBo 0Mocepsl U ero

cucreMa byHKIUU
3aKOHOMEPHOCTH CcyliecTBoBaHus orocdepnl. OcodeHHocTu Guocdepsl Kak riaodarbHON OK 01
sKOocucTeMBI. /[lnHaMuuyeckoe paBHoBecue B Onocdepe. PUTMUUHOCTS siBIeHUI B Orocdepe. OK 02
KpyroBopoTsl BemiecTB 1 OMOre0OXMMUYECKHUE HUKIIBL. [ 100ambHbIe 9KOJOTUYECKHE OK 07
poOJIeMbI COBPEMEHHOCTH U TIyTH UX PEIICHUS
IIpakTHyeckue 3aHATHSA:
Perenne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a7a4 Ha OIpeIeJICHHE IIIOIaIH
HACKJCHUH JIJIsl CHIDKEHUS KOHIICHTPAIMH YTIICKUCIIOTO Ta3a B aTMOC(Epe CBOETO peruoHa
IPOKUBAHUS

Tema 4.4. OcHOBHOE coepKaHue

Bausinue TeopeTnueckoe o0yueHue:

AHTPONOreHHbI | AHTPOIIOTEHHbBIE BO3ICHCTBUS HA Onocdepy. 3arps3HeHus KaKk BUI aHTPOTIOTEHHOTO

X hakTOpPOB Ha | BO3ACHCTBHS (XUMUUEeCKOe, puzuueckoe, OUoI02ULeCKOe, OMX00bl NPOUIBOOCMEA U OK 01

ouochepy nompebienus). AHTPOTIOTEHHBIE BO3CHCTBUS HA aTMocdepy. Bo3nelicTBusa Ha rugpocdepy OK 02
(3aepsiznenus u ux ucmounuxu, ucmowenus: 600). BosueiictBus Ha murocdepy (decpadayus OK 04
nouesl, 8030elicmeue Ha 20pHble Nopooa, Hedpa). AHTPOTIOTEHHbIE BO3AEHCTBHS Ha OK 07
OuoTHYeCcKHe COOOIIECTBa (1eca u pacmumenvhble CO0OUECmaad, HCUBOMHBIL MUD) [K...

IIpodeccuoHAIbHO-OPHEHTUPOBAHHOE COAEPKAHUE MPAKTUYECKOTO 3aAHATHS:

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI IO COXPAHEHUIO TPUPOIHBIX
PECYPCOB CBOEr0 PETMOHA MPOKUBAHUS
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*B mom uucne na 6p100p 00pazoeamenvHoll OpAHUZAUUU:

s npogheccuii/cneyuanvrocmeti ceéazannbix ¢ 00vekmom usyuenus “‘Yenosex”
npeonazaemcsi NPAKMUKO-0pUeHmupo8anHoe pacyemuoe 3adanue paciema
6000nompeO.IeHUs HACEIeHHO20 NYHKMA

Tema 4.5. OcHOBHOE coaepkaHue

Bausinue TeopeTnueckoe o0yueHue:

COIMATIBLHO- 3110poBbe U €ro cocTapistone. PakTopbl, MOJOKUTETLHO U OTPULIATENILHO BIUSIOIUE HA
IKOJIOTHYECKHMX | OpraHu3M uesioBeKa. BpeaHblie MpuBbIUKY: MTOCHENCTBUA U TpoduinakTuka. [Ipodiema
¢axTopoB Ha TEXHOTC€HHBIX BO3/IEUCTBUI Ha 3JJ0POBBE YEJIOBEKA (DIEKTPOMArHUTHBIE MOJIsI, ObITOBAs
310pOBbE XUMHUSI, U30BITOYHBIC ITYMbI, PaUalUs U T.I1.). AJanTaius opraHu3Ma 4eaoBeKa K
YyeJIoBeKa

(dakTopaM OKpyKaromiei cpeibl. 3alUTHBIC MEXaHU3Mbl OpraHU3Ma YeJIOBEKa. 310pOBbE U
paboTOCTIOCOOHOCTD.

HpI/IHIII/IHBI (1)OpMI/IpOBaHI/ISI 3)10p013},ec6epera}0mer0 IIOBCACHMUA. dusnueckas akTUBHOCTb U
340pPOBLL. prrIHI)I 3A0pPOBbA. OcCHOBBI 3aKaJIMBaHMsI. bBHOXUMHUYECKHE aCTICKThI
PAaduOHAJIBHOT'O IIUTAHUA. HpaBI/IJIa 0e301acCHOTO MCITOJB30BaHMS OBITOBBIX HpH60pOB )41
TCXHHYCCKUX YCTPOﬁCTB

IIpakTHyeckue 3aHATHSL:

Ornpenenenue CyTOYHOTrO pallMOHa MUTaHUS

Coznanue MHAWBHUAYAIbHON MaMATKU 10 OPTaHU3AIMK PAIIMOHAIBHOW (PHU3HMIECKON
aKTUBHOCTH

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COEP:KAHUE JIADOPATOPHOIO 3aHSITHS

JlabopatopHas paboTa Ha BBIOOD:

JIabopatopnas pabota «YMcTBeHHass pabOTOCTIOCOOHOCTDY

OBnaseHne METOJaMU OTIPE/ICTICHIS TIoKa3aTeIeil YMCTBEHHOW pab0TOCTIOCOOHOCTH,
00BSICHEHHE TIOTYYCHHBIX PE3yJIbTaTOB U ()OPMYITUPOBAHKE BHIBOJOB (MMMCHMEHHO) C

OK 02
OK 04
OK 07
IIK...
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HCIIOJIb30BAHUEM HAYYHBIX [IOHATUM, TCOPUHN U 3aKOHOB

Jlaboparopnas pabota «BnusiHue abnotuyeckux (pakTopoB HA YeIoBeKa (HU3KUE U BHICOKHE
TEMIIEPaTypPhI )»

N3yuyenue MexaHU3MOB aJanTalli OPraHru3Ma 4eJloBeKa K HU3KUM U BBICOKUM
TeMIIepaTypam U 0ObsICHEHUE MOJIYYEHHBIX PE3yJIbTaTOB U (HOPMYIUPOBAHKUE BHIBOJIOB
(MMCbMEHHO) C UCIIOJIb30BAHUEM HAyUYHBIX MOHATUN, TEOPUN U 3aKOHOB

*B Tom 4yHcJie HA BLIOOP 00pa3oBaTe/IbHON OPraHU3aAIlUN:

B kadecTBe TpUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTh UCTIOIB30BATh YCIOBUS
ocyIlIecTBICHHs MTPOodeCCUOHANBHON IEATETbHOCTH: 1IIYM, TEMIEpaTypa, pusndyeckas

Harpyska u T.n.

IIpodeccuoHaTIbHO-OPHEHTHPOBAHHOE COJePKaAHUE (COolePKaHue MPUKJIATHOTO MOAYJIs)

Pa3gen 5. buoJsorus B ;KU3HHU

OK 01
OK 02
OK 04

Kaxaoro OMOTEXHOJIOTHH. MGTO,I[LI ouorexHoyiornu. OOBEKTH OMOTEXHOJIOTHH. DTHKA HK4...

Tema 5.1. Conep:xxanne

buorexnonoru | TeopeTudeckoe o0yueHue:

NN B| 0

H B )KMU3HH buorexHosorus kak HayKa U IIPOU3BOJACTBO. OCHOBHEBIE HaIIpaBJICHUSA COBpCMGHHOﬁ

OMOTEXHOJIOTUYECKUX U TeHETUUECKUX dKcTiepuMeHTOB. [IpaBuia moucka u aHanmsa
OMOIKOJIOTHYECKON MHGOPMAIIMK U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas
JIUTEepaTypa, CpeACTBa MaccoBo nHopmanuu, ceth uTepHeT U Apyrue)

IIpodeccuoHAIBLHO-0PHEHTHPOBAHHOE COACPKAHUE IPAKTHYECCKOI0 3aAHATHS: 2
Keiicel Ha anann3 nHGOPMAITMN O HAYYHBIX TOCTHKCHHUSIX B 001aCTH T€HETUIECKUX

TEXHOJIOTUH, KIIETOYHON MHKEHEPHUH, ITUIIEBBIX OMOTEXHOJIOTHM. 3amuTa Kelca:

pEACTaBICHUE PE3YIbTATOB PEUICHUS KEHCOB (BBICTYIUUIEHUE C MIPE3EHTAIUEH )

4 Yxaspipatorcs ITK, a1eMeHTh KOTOPBIX (POPMUPYET HPUKIAMHOM MOLYb (IpodecCHOHANLHO-OPUEHTUPOBAHHOE cofiepskaHue) B cootBercTBud ¢ ®T'OC peanusyemoil
npodeccun/cnennansaoct CI1IO
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Tema 5.2.1. Copaep:xxanue 4 OK 01
buorexnonorn | IlpakTuyeckue 3aHSATHSA: 4 OK 02
1 B MeauuuHe | Pa3BuTue OMOTEXHOJOTHI B 00IaCTH METULIMHBI U (papMallii U IPUMEHEHHE X B KU3HU 2 OK 04
u papmanuu YeJIoBeKa, MOMCK U aHaJu3 UH(pOpMALUU U3 pa3IMYHbIX UCTOYHUKOB (Hay4YHast U y4eOHO- IIK...
Hay4Has JUTeparypa, CpeicTBa MaccoBoil uHGopmanuu, cetb IHTEpHET U apyrue)
Keiicbl Ha aHanu3 nHGOpPMAIMKU O Pa3BUTUHM OMOTEXHOJIOTUI B MEAUIIMHE U (papmaluu (1o
rpynmnam)
3amura kevica: [IpencraBienue pe3yabTaToB pelieHus KeWcoB (BBICTYIIJICHUE C 2
pPE3CHTAIIHECH )
Pa3zges 6. buodkosiornueckue ucciaeg0BaHus 14 OK 01
Tema 6.1. OcHoBHOE coaep:xkanmne 4 OK 02
OcHoBHBIE Teoperuueckoe odyuenue: 2 OK 04
MeTOABI Hayunbiit MmeTon. MeTo1bl OMOIKOJIOTHYECKUX HCCIIeIOBAHUM: TIOJIEBbIE, 1a00paTOpHBIE, 2 OK 07
Omoskoornyec AKCIIEPUMEHTAIIbHBIE. MOHUTOPHUHT OKPYKAIOIIEH CPEbI: JTOKAIbHBIN, PETHOHAIBHBIN U
KHX rJ100aJIbHBIN
HCCJIEIOBAHUI | MeTobl IIOMCKA, aHAIN3a U 00paboTku UHGOPMAITUU O TIPOCKTE B PA3IMYHBIX HICTOUHHKAX
JlabopaTopHble 3aHATHS: 2
ITocTaHOBKa 1I€TH, 3a/1a4, BBIABHKEHUE THUIIOTE3bI, IPOBEJICHUE SKCIIEPUMEHTA 110 2
OTIPEJICIICHUIO ONITUMAJIBHBIX YCIOBHH I pocTa U (PU3HOJOTUYECKON aKTUBHOCTHU
JPOXKEBBIX KIETOK. BhIsiBIeHHE 3aKOHOMEPHOCTEH, (OPMYTUPOBAHUE BHIBOJOB U
IIPOrHO30B.
JlaGopaTopHbie pabOTHI Ha BRIOOP 110 MUHU TPyIIIaM:
1. Bnusaue temmnepatypsl Ha pocta U GU3NOIOTMYECKYIO AKTUBHOCTD
JPOACOKEBBIX KJIETOK
OK 01

2. BrnusiHue yrineBosioB Ha pocTa v PU3NOIOTMIECKYIO aKTUBHOCTD
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JIPOKIKEBBIX KIIETOK
3. CoueTaHHOE BIHUSHUE TEMIIEPATYPHI U YIIIEBOJIOB HA pOCTa U
(pU3HOIOTNYECKYIO0 AKTUBHOCTbD JIPOKKEBBIX KIETOK

Tema 6.2.
buoskosornue
CKHUM
IKCNEPUMEHT

OcHoBHOE coaepxanue

10

HpaKanecxoe 3aHATHEC

0O0630p TeM yueOHO-UCCIEeI0BATEIbCKUX MPOECKTOB. BHIOOp yueOHO-HCCIIe10BATEIBCKOTO
MPOEKTa U3 MpeiokeHHbIX. DopMUpoBaHUE KOMAHbI TPOEKTa. AJITOPUTM BBITIOTHEHUS
POEKTA.
Kaxmas rpynmna BeIOMpaeT OJIMH U3 BAPUAHTOB YU4EOHO-UCCIEI0BATEIbCKUX MPOEKTOB:

1. Ouenka xauecTBa aTMOC(EpHOTO BO3yXa

2. OreHKa KayecTBa MOYB METOJIOM (PUTOTECTUPOBAHUS

3. OrmeHka KauecTBa BOJ TOBEPXHOCTHBIX BOJOEMOB 10 OPraHOJICNITHYECKUM U (PU3UKO-

XUMHUYECKUM CBOHMCTBaM

4. Bnusinue ITAB Ha pocT 1 pa3zBUTHE CEMSH BBICHINX PACTCHUN

5. BriusiHHME coneBOro 3arpsi3HEHUS. Ha POCT U Pa3BUTHE CEMSIH BBICIINX PACTEHUN
Ilepeviti sman evinonnenus npoekxma.
O06ocHOBaHKE aKTYaIbHOCTH BHIOPAaHHOM TeMbl. BhIsiBIeHHE TPOOIEeMBbI UCCIIEI0BAHNUS,

dbopmynupoBanue runore3sl. Beibop MeToaoB ucciaenopanusi. Beioop Touek ordopa mpod Ha

TeppuTopun uccieaoBanus. [locranoBka 1enent u 3aaaq ucciaeaoanus. OnpeaeneHue
(bopMBI MpeICTaBIICHHUS PE3YyIbTATOB HUccienoBanus. OnpeaeIeHIe 3TaloB U COCTaBICHUE
IJIaHa UCCIIEIOBAHUS

JlabopaTopHble 3aHATHA

Bmopotui sman evinonnenus npoekma: MoAroToBKa HEOOXOIUMOM IMOCYABI K MaTepHaIa JJis

AKCIIEPUMEHTA, IPOBEICHNE YKCIIEPUMEHTA, IEPUOINIECKAsT POBEPKA TCUCHUS
AKCIIEpUMEHTa/ COOp MaTepHaia B BRIOPaHHBIX TOYKaX 0TOOpa mpod

OK 02
OK 04
OK 07
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Tpemuii sman 6bInoAHeHUs NPoeKma. TOITy4EHHE NEPBUYHBIX YIKCIIEPUMEHTAIbHBIX aHHBIX,
MPOBEJIEHUE CTATUCTUUECKON 00pabOTKH MOTYUYEHHBIX JaHHBIX

Yemeepmolil oman 6blNOIHEHUsL NPOEKMA: BBISIBICHUE 3aKOHOMEPHOCTEH, (hOpMyIMpOBaHUE 2
BBIBOJIOB U ITPOTHO30B, OIICHKA KaYECTBA UCCIIEAYEMOTO 00BEKTa 10 Pe3yIbTaTaM
OMOAKOJIOTMYECKOTO aHaIN3a
IIpakTuveckue 3aHATHS 2
3amura npoekra. [IpeacTaBieHne pe3yIbTaTOB BBIMOTHEHUS YUSOHO-HCCIICIOBATEIIBCKUX )
IIPOEKTOB (BBICTYIICHUE C TIPE3CHTAIUEH )

Ipome:kyTouHas aTTecTanus (IK3aMeH)

Bcero: 144
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3. YcaoBus peaju3anuu NporpaMmsbl 001eo0pa3oBaTe/ibHOM JUCHUIIIMHbBI

3.1. Jns peanu3anMud NpPOrpaMMbl JUCHHUIIMHBI JO/LKHBI OBITh
NpeIyCMOTPEHBI CileAyIoNHe CrelHaAJIbHbIe TOMeIleHUs:

Kabuner «buonocuuy, ocHalleHHBIN 000pynOBaHUEM: MeOeb, JOCKa, MEII,
HarJIsHble TOCOOUs (KOMIUIEKTHI y4eOHBIX TaOJIMI, MJIAKaTOB), TEXHUUYECKUMU
cpeAcTBaMHU OOYy4YEHHUS: KOMIBIOTEP C YCTPOMCTBaAMU BOCIPOMU3BEICHHUS 3BYKa,
MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP €  OKPaHOM,  YKa3Ka-TIpe3eHTep A
IIpE3EHTaLUM.

JlaGoparopusi,ocHallleHHass O00OpYJOBaHUEM IS TPOBEJCHUS 3aHSTHI:
MHUKpPOCKOMBI, CEKyHIOMEp, TOHOMETp, JjabopaTopHas mocydga (IpoOupKH,
MOJICTaBKH JIJIsi TPOOUPOK, THUHIIETHI, TIECOK, CTYIKH C MEeCTUKAMHU, MPEIMETHbIE U
MOKPOBHBIE  CTEKJA, CTEKJISHHBICE  MAJIOYKHA,  IpenapoBajbHbIE  WIJIBI,
dunpTpoBanbHas Oymara (caiipeTku), CTakaHbl) TUNEPTOHUYECKUM PpPacTBOP
xjopuna Hatpus, 3%-HbI pacTBOpP MEPOKCHUIA BOJAOPOJAA, pPacTBOp ioaa B
HOMMCTOM KaJIMH, TJIMIEPUH, KIYOHU KapTodess, JUCT dJ0/AeH KaHAJCKOM, IO
psAOUMHBI OOBIKHOBEHHOM (psIOMHBI WM TOMATa), JIYK Pen4aThlid, pa3BeICHHbIC B
BOJIE JIPOKKH);

3.2. UudopmanuoHHoe odecriedyeHre peajan3anuu NporpaMmbl

1. Jlns peanmzanuu TporpaMMbl OUOIHMOTEUHBIH (GoHA 00pa3oBaTEIBLHOM
OpTaHM3alMU JTOJDKEH WMETh MEYaTHBIE W/WJIM AJIEKTPOHHBIE 00pa3oBaTeNbHBIC U
UHPOPMAIIMOHHBIE  PECYpChl, PEKOMEHIOBAHHBIC IS  WCIOJB30BAaHHS B
00pa30BaTeIHLHOM IPOIECCE, HE CTapIIe TSITH JIET C MOMEHTA U3JaHHUS.

2. Pexomenyembie TieYaTHBIC U3JIaHUS o peamzanuu
0011e00pa3oBaTebHON JTUCIMILTAHBITPEACTABICHBI B METOIMYECKHIX
PEKOMEHIAIUAX 110 OPTaHU3aIUN 00 yICHHUSI.

1.2.1. OcHoBHas TUTEpPAaTYypa

1. Yu-x: buonorus mnsa mnpodeccuii ¥ CHEIUATHHOCTEH TEXHHUYECKOTO M
€CTECTBEHHO-HAYYHOTO Mpoduieii: ydeOHUK IS CTYZ. YUPEKIACHUN Cpe.
npod. obpaszoBanus / B. M. Konacrantunos, A. I'. Pe3anos, O. E. ®aneena;
nox ped. B. M. KoncrantunoBa. — M. : I3natenbCkuil HEHTP «AKaaeMUs»,
2022.

2. buonorus: B 3-x 1. /Te#inop ., I'pur H., Crayt V./ mox pen. P.Comnepa — 3-
e u3m., - Mup, 2001.
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3. buonorus: yue6Hoe mocoOue s ydaluxcsi CpeAHUX MIKOJI, JTUIEEB,
KOJUIEJKEH, MOCTyNalouuX B Beiciiue yueOHble 3aBeqienus./ B.A.I'mymoBa,
B.H. Mapkos, B.B. Cemenos, B.B. Xapuna, T.I1. EBreeBa, H.H. Uyukosa,
H.E. Mopo3oBa.- IxeBck. uza. Y amyprckuid yausepcutet. 2002,
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4. KoHTpoib M OlEHKAa Ppe3yJbTATOB OCBOCHHUS 001Ie00pa30BaTeJbHOM

AUCIHUIIJINHBI

KonTpoibu oneHka pe3yiabTaToB OCBOEHUS 0011e00pa30BaTENbHON AUCIMILIUHBI

PaCKpBIBAIOTCS

yepe3

JTUACIHUTLTAHAPHBIE

PE3YJIbTATHI, HarpaBJICHHBIC  Ha

dbopmupoBaHue oOMUX U TPOPECCUOHAIBHBIX KOMIETEHIMH MO pa3iaenaM |

TEMaM COZEpkKaHHUsl yueOHOro Marepuaa.

Oobuan Pasznen/Tema Tun oeHOYHBIX MEPONPUATHI
KOMIIeTeH N
|
Paszpnen 1. Kierka — KouTposnpsHas pabora
CTPYKTYPHO- “MoneKynsipHblil ypOBEHb
pyHkuMOHATBLHAA OpraHU3aluU KUBOTO”
eIUHUIIA KUBOT0
OK 02 Tema Nel.l1. 3anojHeHue TaOIUIbI C OIMMCAaHUEM
buonorust kak Hayka METOJI0B MUKPOCKOTIMPOBAHUS C UX
JIOCTOMHCTBAMHU U HEJIOCTATKaAMHU.
3anonHenue Tabmuisl «Brian
YUEHBIX B pa3BUTHE OMOJIOTHUN
OK 02 Tema Nel.2. 3anoHEeHNe CPaBHUTEIbHOU
OO6m1as xapakTepucTUKa TaOIUIBI CXOCTBA U PA3THUNMA
KU3ZHU YKUBOTO U HE )KHUBOTO
OK 01 Tema Nel.3. @poHTANBHBIN ONPOC
OK 02 Bbuonornuecku BaxxHbie [ToaroToBKa YCTHBIX COOOIIECHMI C
OK 04 XUMHUYECKHUE COCIMHEHUST  |IPE3CHTAIUEH
Brimmosinenue u 3amura
nabopaTopHbIX paboT: «OnpeneneHue
BuTtamuHa C B MPOAYKTaX MUTAHUS,
«"uapodunsHO-TUIPOPOOHBIE
CBOMCTBA JIUITHIOBY
OK 01 Tema Nel .4. OueHuBaeMas TUCKyCCHs 110
OK 02 CtpyKTypHO- BOIIPOCAM JICKIIMH
OK 04 byHKITMOHATBHAS Pa3paboTka MeHTaIbHON KapThI TIO

opraHu3anusia KICTOK

KJ1acCU(UKAITUHU KIETOK U UX
CTPOCHHUIO Ha MPO- U
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AYKapUOTHYECKUX U 10 1TaPCTBAM B
MUHU TpyIax

BeinmonHnenue u 3amura
1abopaToOpHBIX PaboT:

«CTpoeHnue KiIeTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOUYHbBIC
BKITFOUCHUS (KpaxmaJl, KapOTHHOWIBI,
XJIOPOTUIACTBI, XPOMOILIIACTHI)»,
«IIponuriaeMmocTb MEMOpaHBI
(TuTa3MoIIn3, AeTIa3MOJIn3 )

OK 01 Tema Nel.5. OpoHTaNBHBINA ONPOC
OK 02 CtpyKTypHO- Pazpabotka rinoccapus
(GyHKIIMOHAJIBHBIC Pemenue 3amay Ha ornpezeneHue
baxkTophI MOCJIEI0BATEIbHOCTH HYKJICOTHIOB
HACJIEJICTBEHHOCTH
OK 01 Tema Nel.6. OpoHTaTBHBINA ONPOC
OK 02 [Ipoueccsl MaTpUIHOTO Tect «IIpoueccbl MAaTpUUIHOTO
CUHTE3a CUHTE3a»
Pemrenue 3a1a4 Ha onpeiesieHHe
MIOCJIEI0BATEILHOCTH AMUHOKHUCIIOT
B MOJIEKYJIe Oenka
Pelrenue 3a1a4 Ha onpeiesicHHE
MOCJIEI0BATEIILHOCTH AMUHOKHCIIOT
B MOJIEKYJIe OelKa B cllydae
MU3MEHEHUS MOCIEI0BATEIbHOCTH
Hykieotunos JJHK
OK 02 Tema Nel.7. @poHTaNBHBIN ONPOC
OK 04 Hexnerounsie hopmbl [TonroToBKa yCTHBIX COOOIIEHUH C
KU3HU npe3eHTaluei (BUpycHble U
OakTepuaabHbIe 3a00JICBaHMS.
OO6u1re TpUHIKUIIBI UCITOIb30BaHUS
JIEKApCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHUS
aHTUOMOTHKOB)
OK 02 Tema Nel.8. @poHTaNBHBINA OMPOC

OOMEH BelIEeCTB 1

3aroIHEHNEe CPAaBHUTEIBHOU
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IIPEBpAIECHUE YHEPTUH B

TaOJINLIBI XapaKTEPUCTUK TUIIOB

KJIETKE oOM€Ha BeIleCTB
OK 02 Tema Nel.9. OOcyxaeHre no BOIpocaMm JIEKIHH
OK 04 Ku3zHeHHbIN HUKI KIIETKH. | Pa3paboTka JIeHTbl BpeMEeHU
Muto3. Meno3 YKU3HEHHOI'O LKA
Paszpnen 2. Ctpoenue u KonTponrsHas padora “Ctpoenue u
(pyHkuuu opranusma byHKIMM opraHu3ma’
OK 02 Tema Ne2.1. OueHnBaeMas TUCKyCCUs
OK 04 CrpoeHnue opranusma Pa3paboTka MEHTaIbHON KapThI
TKaHEH, OpraHOB U CUCTEM OpPTaHOB
OpraHu3MOB (pacTeHUs, )KUBOTHbIE,
YeJIOBEK) C KpaTKOH
XapaKTepUCTUKON UX (YHKIUN
[ToaroroBka u mpeACcTaBiIeHUE
YCTHBIX COOOIIEHUI C Mpe3eHTalnen
(MMMyHUTET, UHPEKIIMOHHBIC
3a0o0seBaHus, AMUAEMUH,
BaKIIMHAIIHS)
OK 02 Tema Ne2.2. OpoHTaTBHBINA ONPOC
@opMBbI Pa3MHOKEHUS 3anoaHeHue TabIuIbl ¢ KPaTKOM
OpraHHU3MOB XapaKTEPUCTUKON U MPUMEPAMU
dbopM pa3MHOKEHHUSI OPTaHU3MOB
OK 02 Tema No2.3. Pa3paboTka 1eHThl BpeMeHH ¢
OK 04 OHTOreHe3 JKUBOTHBIX U XapaKTEPUCTUKOMN 3TAllOB OHTOI€HE3a
YyeJloBeKa OTIEIIbHOM TPYIIION KUBOTHBIX U
YeJI0BeKa 0 MUKPOTpymnam
Tect/ompoc
OK 02 Tema Ne2 4. CocTaBlieHHE KU3HEHHBIX I[IUKJIOB
OK 04 OHTOreHe3 pacTeHuit pacTeHuii no otAenam (MOXOBHUIHbIE,
XBOIIEBU/IHBIE, TATOPOTHUKOBU/IHBIE,
TOJIOCEMEHHbBIE, TOKPBHITOCEMEHHBIE)
OK 02 Tema No2.5. Pa3paboTka rimoccapust
OCHOBHbIE MOHATHS Tecr
TE€HETUKHU
OK 02 Tema Ne2.6. @poHTaNBHBINA OMPOC
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OK 04

3aKOHOMEPHOCTH
HacJle10BaHus

TecT o BOpocam JIEKIUU
Pemenue 3ana4d Ha onpeiesieHue
BEPOSITHOCTY BO3ZHUKHOBEHHUS
HACJIEACTBEHHBIX TPU3HAKOB IIPU
MOHO-, JIU-, TIOJTUTUOPUTHOM U
AHAIU3UPYIOLIEM CKPEIIMBaHUH,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM
CKpELIMBaHUS

OK 01
OK 02

Tema Ne2.7.
BzaumoneiicTBre reHOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3ana4d Ha onpeniesieHue
BEPOSITHOCTY BO3ZHUKHOBEHHUS
HACJIEJCTBEHHBIX TPU3HAKOB MIPU
PA3JUYHBIX TUIIAX B3aUMOICHUCTBUS
I'€HOB, COCTABJICHUE
F€HOTHUIINYECKUX CXEM
CKpELIMBaHUS

OK 01
OK 02

Tema No2.8.
CrerieHHO€E HacJeJOBAHUE
MIPU3HAKOB

Tect

Pa3zpaboTka rimoccapus

Pemienue 3aa4 Ha onpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB MPHU
CIICIUICHHOM HAacJICIOBaHHU,
COCTAaBJICHHE T'€HOTUITHYECKUX CXEM
CKpEIIMBaHUS

OK 01
OK 02

Tema Ne2.9.
I'eneTuka mosa

Tect

Pa3paboTka rimoccapust

Pemenue 3ama4 Ha ornpeienieHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB,
CIEIUICHHBIX C TTOJIOM, COCTaBJICHHE
TCHOTUIINYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTuka uenoBeka

Tect

Pa3paboTka rimoccapust
Pemenue 3amay Ha onpeeneHne
BEPOSITHOCTH BOZHUKHOBEHUS
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HACJICICTBCHHBIX MPU3HAKOB,
UCTIOJIb3YSI METOJIbI T€HETUKH
YeJI0BEKa, COCTaBJICHUE
TCHOTUITMYECKHUX CXEM CKPEIIMBAHUS
[TonroToBKa yCTHBIX COOOILIEHUN €
MPE3CHTAUUEN O HACIIEICTBEHHBIX
3a00JIeBaHUSAX YEIOBEKa

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH Pemenue 3a1au Ha onpeeneHre TMNa
OK 04 U3MEHUYUBOCTH MYTalMU IIPU [IEpeaye
HACJIEJICTBEHHBIX TPU3HAKOB,
COCTaBJICHNE T€HOTUIIUYECKUX CXEM
CKpeIIMBaHUS
OK 01 Tema No2.12. Tect
OK 02 Cenekuus OpraHu3MoB Pa3paboTka rioccapus
Pemenue 3amau Ha onpeeneHue
BO3MOKHOT'O BOBHUKHOBEHUS
HACJIEJCTBEHHBIX IPU3HAKOB I10
CEJIEKIINH, COCTABJICHUE
F€HOTUIMYECKUX CXEM CKPEIINBAHUS
Paznen 3. Teopusn KounTposnrsHas pabora
3BOJIIOIMH “TeopeTnueckue acreKThbl
SBOJIIOIINHY KU3HU Ha 3emie”
OK 02 Tema 3.1. OpoHTaTBHBINA ONPOC
OK 04 Hcropus sBomronronHoro  |Pa3paboTka JIeHTBl BpeMeHHU
y4eHUSs Pa3BUTHUA 3BOJIIOIMOHHOTO YUEHUS
OK 02 Tema 3.2. @poHTaANBHBIN ONPOC
MuxkposBoaronus Pa3paboTka rimoccapust TEepMUHOB
OK 02 Tema 3.3. OuenuBaemas JTUCKyCCHs
MaxkposBonronus Pa3paboTka rimoccapust TEepMUHOB
OK 02 Tema 3.4. @poHTaNBHBINA ONPOC
OK 04 BosuukHOBeHue u pazsutue |[loaroToBka u npecTaBicHue
KU3HU Ha 3emiie YCTHOTO COOOIIEHNUS U JICHTHI
BPEMEHH BO3HUKHOBEHHUS U PA3BUTUS
KUBOTHOT'O U PACTUTEIIBHOTO MUpa
OK 02 Tema 3.5. OpOHTAIBHBIA OMPOC

46




OK 04

[IpoucxoxaeHue yenoBeka
— @HTPOIIOreHe3

Pa3paboTka neHT BpeMeHH U
MEHTaJIbHBIX KapT Ha BHIOOP:
“DBOJIOIUS COBPEMEHHOTO
yenoBeka”, “Bpems u mytu
paccesieHus YeJIOBEKa MO IUIAHETE”,
“BnusiHue reorpauyeckoi cpesibl Ha
MOP(OJIOTHIO U (PUZHOTOTUIO
yenoBeka”, “UemoBeyeckue pacsl’,
00CyXKeHue

Pasnen 4. Ikosorus

KontposbHast padora
“TeopeTrH4yecKkue acneKTbl

IKOJIOTHH”

OK 01 Tema 4.1. TecT no skonornyeckuM (akTopam u

OK 07 DKkonoruyeckue PakTopsl U [cpefam KU3HU OPraHU3MOB

Cpelbl )KU3HHU.

OK 01 Tema 4.2. CocraBieHue cXxeM KpyroBopora

OK 02 [Momynsiuus, cooOmiecTBa, |BEIIECTB, UCTIOIb3Ysl MaTEPHAIIbI

OK 07 3KOCHUCTEMBI JIEKIIUU
Pemenue nmpakTuko-
OpPUEHTHUPOBAHHBIX PACUETHBIX
3a/IaHMi 110 TIEPEHOCY BEIeCcTBa U
DHEPTUU B HIKOCUCTEMAX C
COCTaBIJICHUE TPOPUUECKUX LIETICH U
nupaMul OMOMaCChl U SHEPTUU

OK 01 Tema 4.3. OuenuBaemasi TUCKyCCHs

OK 02 buocdepa - rmobansHas Tect

OK 07 AKOJIOTHYECKasl CUCTEMA Pelienne npakTuko-

OPUEHTHUPOBAHHBIX PACUETHBIX 3a/1a4
Ha OIpe/IesICHUE TIoIIaau
HaCa)XJCHUM JUUISI CHIDKCHUS
KOHIICHTPAIIMH YTJIEKHUCIIOro Ta3a B
aTMocdepe CBOero pernoHa
MPOKUBAHUS
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OK 01

Tema 4.4.

Tect

OK 02 BinusHue antponoreHHsix  |Pelienue npakTuko-
OK 04 ¢dakTropoB Ha Ouochepy OpUEHTUPOBAHHBIX PACUETHBIX
OK 07 3aIaHUI IO COXPAHEHUIO IPUPOTHBIX
PECYPCOB CBOETO pETHOHA
MPOKUBAHUS
OK 02 Tema 4.5. OueHnBaemMas TUCKyCCUs
OK 04 BimsiHue conuanbHO- BrinosiHeHUs TpakTUYECKUX
OK 07 HKOJIOTHYECKUX (AaKTOPOB  [3aJaHUl:
Ha 3/I0pPOBbE YeJIOBEeKa “OrnpezesieHre CyTOYHOTO panuoHa
MUTaHUs
“Co3nanue MHIUBUYyaTbHOU
MaMSITKU 110 OpraHu3aIluu
panuoHaIbHON (HU3NYECKOM
AKTUBHOCTH
Brinonnenue nabopatopHoi paboThl
Ha BBIOOD:
"YMcTBeHHass pab0TOCTIOCOOHOCTD",
"Bnustaue abnotuyeckux GpaxkTopon
Ha YeJIOBeKa (HU3KUE U BBICOKHE
TeMnepaTyps)"
*TIpodeccnonanbHO- 3amuTa Kelca: nIpeIcTaBIeHUue
OPUEHTHUPOBAHHO pEe3yIAbTAaTOB PELICHUS KEHCOB
co/iep:KaHue (BBICTYILIEHHE C IPE3CHTALINEN)
Pazaea 5. buosiorus B
KU3HU
OK 01 *Tema 5.1 BeinosiHeHuE Kelica Ha aHAIN3
OK 02 buotexHonmoruu B )KM3HU  |[MHPOPMAILIUU O HAYYHBIX
OK 04 KaXJ10r0 JTOCTIKEHUSAX B 00J1aCTH
IIK>... T€HETUYCCKUX TEXHOJIOT UM,
KJIETOYHOW MH)XKEHEPUU, TUIIEBBIX
OMOTEXHONOTUH (10 TPYyIIaMm),
NpeACTaBICHUE PE3YIbTATOB
pEIIEHHS KEWCOB
OK 01 *Tema 5.2.1. Brinonnenue kelica Ha aHaIN3

S TIK ykaswiBatotcst B cootBercTBHE ¢ PT'OC CIIO peanusyemoii npodeccuu /CriennanbHOCTH
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OK 02 buorexnonoruu B uH(pOpMAaIMHU O Pa3BUTHH
OK 04 MEJUIUHE U (hapMaluu OMOTEXHOJIOTUM B MEUIIUHE U
IIK... dapmanuu (1o rpynmnam),
IPE/ICTaBIICHUE PE3YIIHTATOB
pELIEHUs KENCOB
OK 01 *Tema 5.2.2. Brinonnenue keiica Ha aHalu3
OK 02 buorexnonornu u uH(pOpMAaIHU O Pa3BUTHH
OK 04 KUBOTHBIE OMOTEXHOJIOTHUM C UCTIOJIb30BAHUEM
IK... YKUBOTHBIX, IPUMEHEHUE MPOAYKTOB
OMOTEXHOJIOTUHU B )KM3HU YeJIOBEKA
(Mo rpynmnam), npeacTaBiIeHUe
pE3yIbTATOB PELICHUS KEWICOB
OK 01 *Tema 5.2.3. BreinonHenue Kelica Ha aHaJIN3
OK 02 buorexHnonoruu u pactenus [ HHGOPMAIIUN O PA3BUTHH
OK 04 OMOTEXHOJIOTHUH C UCTIOJIb30BAHUEM
IK... pacTeHuil (1o rpynmnam),
IIPEACTABIECHUE PE3YIIBTATOB
pelLIEHNs KEWCOB
OK 01 *Tema 5.2.4. BrinonHeHue kelica Ha aHAIIN3
OK 02 [TpompblliieHHAs uH(popMaIMK O pa3BUTUU
OK 04 OMOTEXHOJIOTHSI MIPOMBIIIJIEHHONH OMOTEXHOJIOTHH (110
IK... rpymnmnam), npeicTaBICHHUe
pE3yIbTaTOB PEIICHUS KEWCOB
OK 01 *Tema 5.2.5. BrinonHenue kelica Ha aHAIIN3
OK 02 CornuanbHO-3THYECKUE uH(pOpMaIK 00 ITHUECKUX acleKTax
OK 04 aCNEKThl OMOTEXHOJOTUN  [pa3BUTH OMOTEXHOJIOTUH (TI0
IIK.. TpYyIIaMm), PeICTaBICHHE
pE3yNbTaTOB PEIICHUS KEWCOB
Pa3znen 6. [IpencraBnenne pe3yibTaToB
Bbuoskosornueckne BBITIOJTHEHUS y9eOHO-
HCCJIeT0OBAHUA UCCIIEIOBATEIBCKUX MPOEKTOB
(BBICTYILICHHE C TIPE3CHTALINE)
OK 01 Tema 6.1. Brimonnenne mabopaTopHbIX paboT
OK 02 OCHOBHBIE METO/TbI Ha BHIOOP B MUHUTPYIAX:
OK 04 OMO3KOJIOTHYECKHUX 1. Bnugnue TemnepaTypsl Ha pocTa U
OK 07 VCCIIEIOBAaHU (GU3UO0JIOTUYECKYI0 AKTUBHOCTh
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JPOXOKEBBIX KIIETOK

2. BnusiHue yrineBoJoB Ha pocTa U
(U3HOJIOTUYECKYIO AKTUBHOCTD
TPOXOKEBBIX KIIETOK

3. CoueTaHHOE BIHUSIHUE
TEMIEepaTyphl U YTIEBOJOB HA
pocTa ¥ (U3HOJIOTHUECKYIO
AKTUBHOCTD JPOXIKEBBIX KIETOK

OK 01 Tema 6.2 BrinonHenue yueoHo-
OK 02 buoskonornueckunit HCCJIEN0BATEIBCKOTO MPOEKTA HA
OK 04 JKCIIEPUMEHT BbIOOD:
OK 07 1. Onenka kauecTBa aTMOc(hepHOTO
BO3/1yXa
2. O11eHKa Ka4yecTBa MOYB METOJIOM
buUTOTECTUPOBAHUSI
3. OneHka KayecTBa BOJ
MMOBEPXHOCTHBIX BOJOEMOB T10
OpPraHoJENTHYECKUM U (HU3HKO-
XUMUYECKUM CBOMCTBaM
4. Bnusinue I1AB Ha pocT u
pa3BUTHE CEMSH BBICIIUX
pacTeHum
5. BiusiHue coneBoro 3arpsi3HEHUS
Ha POCT U pa3BUTHE CEMSH
BBICIIIMX PACTEHUMN
OK 01
OK 02 BrimmosiHeHue 3x3aMeHaIIMOHHBIX
OK 04 3aJlaHuH
OK 07
KTII Teopus
OVY/. 10 buonorus
CopeprKaHue yue6HOro marepmana Obvem
4YacoB
Pazaea 1. KileTka — CTpYKTYPHO-QYHKIIMOHAJIbHAS e IUHHULA s KUBOT0
1. | Tema 1.1.buonorus kak Hayka 2
2. | Tema 1.2. OO1iast XxapakKTepUCTHKA KU3HU 2
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Tema 1.3.buosornuecky Ba)KHbIE XUMHUYECKUE COETUHEHUS

Tema 1.4.CtpykTypHO-(QYHKIIMOHAJIbHASI OpraHU3alys KIETOK

b

Tema 1.5. CtpykTypHO-(pyHKIIMOHATIbHBIE (DAKTOPBI
HaCJIEACTBEHHOCTH

N

Tewma 1.6.1Iponieccbl MAaTpUYHOTO CHHTE3A

Tema 1.7.HekneTounble (OpMbI )KHU3HU

Tema 1.8.00MeH BeliecTB ¥ MpeBpaIieHNue SHEPTHUH B KIETKE

6
7
8.
9

Tema 1.9. )KuzaeHHbIN UK KIeTKH. MuT0o3. Meiio3

N| B NN

Paznea 2. CtpoeHue 1 QYHKIMH OPraHU3Ma

10.

Tewma 2.1.Ctpoenue opranusma

11.

Tema 2.2.DopMbI pa3MHOXKEHHNS OPraHU3MOB

12.

Tema 2.3.0HTOreHEe3 ’KMBOTHBIX U YEJIOBEKA

13.

Tema 2.4. OHTOr€HE3 pacTeHUi

14.

Tema 2.5. OCHOBHBIE TTOHATUS T€HETHUKA

15.

Tema 2.6. 3aKOHOMEPHOCTH HACJIEIOBAHUS

16.

Tema 2.7. BzanuMmoelicTBHe T€HOB

17.

Tema 2.8. CuemyieHHOE HacJieJOBAaHUE TPU3HAKOB

18.

Tema 2.9. 'eneTnka moJja

19.

Tema 2.10. I'eHeTHKa YeIOBEKA

20.

Tema 2.11. 3akOHOMEPHOCTH U3MEHUYUBOCTH

21.

Tema 2.12. Cenekius opraHu3MoB

NI NI NN NNNNNDN A

Paznea 3. Teopus 3Bosonuun

22.

Tewma 3.1. VicTopusi 3BOJIIOIIMOHHOTO YYEHHS

23.

Tema 3.2. MUKpO3BOIIOIHS

24,

Tema 3.3. MakposBotous

25.

Tema 3.4. Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMJIe

26.

Tema 3.5. I[IponcxoxaeHue 4eaoBeKa — aHTPOIIOTEHE3

NININI NN

Pa3nen 4. Jxoaorusa

27.

Tewma 4.1. Dxonorudeckue HakToOpbl U CPeIbl KUZHU

28.

Tema 4.2. Ilonmynsmusi, cooO1ecTBa, YKOCUCTEMbI

29.

Tewma 4.3. buocdepa - riiodaapHas SKOJIOTHYECKas CHCTEMa

30.

Tewma 4.4. BausitHue aHTponoreHHbIX PakTopoB Ha Ouochepy

31.

Tema 4.5. BausitHue conmnanbHO-3KOJIOTHYECKUX (PaKTOPOB Ha
3I0POBBE YEIOBEKA

BN N NN

IIpodeccuoHaAIBLHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHIE
NPHUKJIAJHOTO MOAYJIsI)

Pa3znen 5. buojorus B ;Ku3HH

32.

Tema 5.1. BHOTEXHOIOTUH B JKU3HU KaKIOTO

Pasznen 6. buodkosiornueckue uccjae10BaHuA

33.

Tema 6.1. OcHOBHBIE METOIHI OMOAKOJIOTUYECKHUX UCCIIEI0OBAHUNA

BCEro
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KTII npakTuka
OV . 10 buoaorus

CopepikaHune yuebHOro matepuana Obvem

4yacoB

Paspgea 1. KiteTka — cTpyKTYpPHO-QYHKIIMOHAJIbHAS € AMHULA sKUBOT0

1 Tema 1.3. buonoruuecky BaXKHbI€ XUMHUYECKUE COCTMHEHUS 4

2 | Tema 1.5. CTpykTypHO-(pyHKIIHOHATHHBIE (PaKTOPHI

HACJICJICTBEHHOCTH

3 | Tema 1.6. [Ipouieccbl MaTpUYHOTO CUHTE3A 2

4 | Tema 1.7. Heksierounble (hOpMbI XKU3HU 2

Paznea 2. CtpoeHue 1 QYHKIMH OPraHU3Ma

> | Tema 2.1. CTpoeHue opranuszma 2

6 | Tema 2.6. 3aKOHOMEPHOCTH HACJICOBAHUS 2

7 Tema 2.7. BzanMmoelicTBHE T€HOB 2

8 Tema 2.8. CremyieHHOE HaclieI0BaHUE MPU3HAKOB 2

9 | Tema 2.9. I'enetunka noja 2

10| Tema 2.10. 'enetnika yenoBeka 2

11| Tema 2.11. 3aKkOHOMEPHOCTH U3MEHYUBOCTH 2

Paznea 3. Teopus 3Bosonuun

Pa3gea 4. Dkosorus

12| Tema 4.2. ITomynsumsi, COOOIIECTBA, SKOCUCTEMBI 2

13| Tema 4.3. buocdepa - rmobanbHas FKOJIO0THYECKasi CHCTEMa 2

14| Tema 4.4. BnusiHre aHTPOIIOTeHHBIX (akTOPOB Ha Ouochepy 2
2

15 | Tema 4.5. BausiHHE COIMAIBHO-3KOJIOTHYECKUX (PAaKTOPOB Ha
3JI0POBbE YEIOBEKA

IIpodeccuoHaIbHO-OPHEHTHUPOBAHHOE COJePKaAHUE (CooepPKaHUE
MPUKJIATHOTO MOTYJIS)

Pa3nen 5. buojsorust B ;)ku3Hu

16 | Tema 5.1. BUOTEXHOJIOTUH B KU3HU KaXKI0TO

17| Tema 5.2.1. buoTexHoaoruu B MEIUIIMHE U (hapMalliH

Pa3ges 6. Buoskosornueckue uccjae0BaHus

18 | Tema 6.1. OCHOBHBIE METOIBI OMODKOJIOTHYECKAX UCCIIEIOBAHNMI

19| Tema 6.2. BHOAKOJTOTHUCCKU SKCIIEPUMEHT

10

Bcero
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