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PaGouas mporpamma 0611€00pa3oBaTeibHOTO yaeOHOTO TpeameTa bruomorus
pazpaborana Ha ocHoBe DefepanbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIBHOIO
cTaHjapra cpensHero oomero oopaszoBanus (manee — DPI'OC COO) (mpukas
Munobpuayku Poccuu ot 17 mas 2012 r. Ne 413), npukaza MuHuctepcTsa
npocsemennss PO or 12 aBrycra 2022 r. Ne 732 «O BHeCeHMH W3MEHEHUH B
benepanbHBI TOCYIapCTBEHHBIA 0OpA30BATENbHBIN CTaHAAPT CPETHETO OOIIEeTo
oOpazoBanusi, PdexepanbHOr0 TOCYAAPCTBEHHOTO 0Opa30BaTENbHOIO CTaHAapTa
cpemHero mpodeccHoHambHOTO 00pa3oBaHus 1o croenuaibHocTn — 36.02.01
Berepunapus (npuka3z Munucrepcrsa npocsemienust PO ot 23 Hos0ps 2020 r. No
657), mpuMepHOH MporpaMMbl 00IIE00pa30BaATEIHLHON TUCIUIUTMHBI «brosorusy
JUIsT IpO)ECCHOHANIBHBIX 00pa30BaTENIbHbIX OpraHU3alllid, YTBEPXKICHHOW Ha
3acenannn CoBeTa MO OLIGHKE COJEPKAHMS W KayecTBa MPUMEPHBIX padOuMX
nporpamMMm  0011€00pa30BaTEILHOIO W COIMATBHO-TYMAaHUTApPHOTO  ITUKIIOB
cpeanero npodeccuoHanbHOro oopazoBanus, [Ipotokon Ne 14 ot «30» HOsOps
2022, ®I'OY HAITO UucTUTyT pazBuTus npodhecCHOHAIBHOTO 00pa30BaHus.

Pa3paboTuuk:
denepaibHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BbICIIETr0 0Opa3oBaHus «BbpsHCKUI roCcy1apCTBEHHBIN arpapHblii YHUBEPCUTET

Pa3paboTuuk:
Cyoenoeckan A.B. - mnpenonmaBatens ¢akynsreta CIIO OI'BOY BO
bpsackuiit TAY

PexomMeH10BaHa MUKIIOBOH METOIUYECKOM KOMHUCCHEH (haKyJIbTeTa CPEIHETO
npodeccuonanbHoro oopazoanus ®I'bOY BO bpsinckuii 'AY
[Tporokon 3aceqanust Ne 6 ot 26.04.2024 rona

IIpencenarens A.B. CyznenoBckas




1. OOmasi xapakTepuCTHKAa MNpUMepPHOl padoyeil MNPorpamMmbl
o0meo0pa3oBarebHOrO npeamera «buosorus

1.1. MecTo 0011€00pa30BaTEILHOTO NMPEeAMETAa B CTPYKTYpe OCHOBHOI
npogeccuoHaAIbHOI 00pa30BaTEIbHOI MPOrPaMMBbI
O611e00pazoBaTeNbHBIN MpeAMET bruonorus sBiseTcs 0053aTeIbHON YacThiO
0011e00pa3oBaTENbLHOTO LUKJIA 00pa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUH C
@I'OC CIIO no cnenunansHocTH 36.02.01 Berepunapus

1.2. Heaun ¥ nuiIaHUPYeMble Pe3yJibTATHI 0CBOCHMS
00111€00pPa30BaTEILHOIO MIPEIMeTA:
1.2.1. Henan:

Hean: dbopMupoBanre y o0Oy4alOIIMXCS CHUCTEMbl 3HAHUN O Pa3IUYHBIX
YPOBHSIX JKU3HU CO 3HAHUEM COBPEMEHHBIX IMPEICTABICHHUI O YKUBOW MPUPOJE,
HABBIKOB TI0 TMIPOBEICHUIO OWOJIOTMYECKUX HCCIEJIOBAHUM C COOJIOACHUEM
ATUYECKUX HOPM, APTYMEHTUPOBAHHON JMYHOCTHOM MO3UIMU IO OEpEeKHOMY
OTHOLIEHHUIO K OKPYKAIOIIEH Cpele.

3agaum:

* MoJydyeHHe (PyHIAMEHTaJbHbIX 3HAHUUA O OHOJIOTMYECKUX CHCTEMax
(Knerka, Opranusm, llonynsuusa, Bun, Oxocucrema); HCTOPHM  Pa3BUTHSA
COBPEMEHHBIX MPEICTABICHUI O WBOW MNPHUPOJE, BBIJAIOIINXCS OTKPBITUSAX B
OMOJIOTUYECKOM HayKe, pOJu OHOJIOTMYEeCKOM Hayku B  (HOpMUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA; METOJAaX HAyYHOIO
MO3HAHUS;

* OBJIQJICHUE YMEHUSIMU JIOTUYECKH MBICIUTb, 00OCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JIESITEIBHOCTH JIIOACH, pPa3BUTHHU
COBPEMEHHBIX TEXHOJOTUM; OMPEACNISITh )KUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH
HaOJII0JICHHS 32 SKOCUCTEMAMHU C IEIbI0 UX OMKUCAHUS U BBISIBJICHUS €CTECTBEHHBIX
U aHTPONOTEHHBIX W3MEHEHHWH; HAXOJWTh W AaHAJIM3UPOBATh HH(OpPMAIUIO O
JKMBBIX 00BEKTaX;

* pa3BUTHE MO3HABATEJbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00ydYaromuxcsi B MPOIECCe M3YyUCHUS OWOJIOTUYECKUX SIBJICHUM;
BBIJIAIOIIMXCS  JIOCTH)KCHUN  OMOJIOTHMH, BOLIEAIIMX B  OOIICYEIOBEUECKYIO
KYJBTYPY; CJI0KHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJISIOB, WJCH, TCOpUM, KOHIEMIHUM, TUrnoTe3 (0 CYHUIHOCTU U MPOUCXOXKICHUU
YKU3HH, YEJI0BEKa) B XO7I€ pabOTHI C Pa3IMUYHBIMU UCTOYHUKAMU WH(OPMAITIH;

* BOCIIUTAHHUE YOEKIEHHOCTH B HEOOXOJMMOCTH TIO3HAHUS KUBOUW MPUPOJIBI,
HEO0OXOMMOCTH PAIMOHATIFHOTO MPUPOIOTIONB30BaHMS, OEPEKHOTO OTHOIICHUS K
NPUPOJIHBIM pEcypcaM M  OKpYy)Kalollel cpefe, COOCTBEHHOMY 3J0pPOBBIO;
YBaKEHHSI K MHEHHUIO OIIMOHEHTA MPU 00CYXJICHUU OMOJIOTMYECKUX MTPOOJIeM;



* HCIMOJb30BaHUE NPUOOPETEHHBIX OMONOrMYECKUX 3HAHUW W YMEHUH B
NOBCEIHEBHOM MKU3HU Il OLCHKM IIOCJIEJICTBUH CBOEH JEATENBHOCTH (M
JEATEIBHOCTH IPYTUX JIOAEH) MO0 OTHOIIEHUIO K OKpY’Kalollel cpelie, 3J0pOBbIO
JOPYTUX JIOAEeH U COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBAaHUE U COOJIIOJEHUE MEp
npoUIaKkTUKKA 3a00JeBaHMUI, OKa3aHWE TMEPBOM TOMOIIM TMpH TpaBMax,
COOJIIOIEHNE IPABUII TIOBEICHUS B IIPUPOJIE.

1.2.2. IInanupyemblie pe3yabTaThl OCBOCHHS 001e00pPa30BaTEJIbLHOIO
npeamera B coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Koa n
HaMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIH i

HnannpyeMble pe3yJbTaThbl 0CBOCHUSA 06m606pa30BaTe.ﬂbHOF0 nmpeamMera

Oﬁmue1
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OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
po(hecCHOHATTLHOM
NESATSIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:
- TOTOBHOCTh K TpPYLy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
Tpyznoooue;

- TOTOBHOCTh K aKTHBHOH JCATEIBHOCTH TEXHOJOTMUYCCKOU M

COIIMAJILHOW HANPABICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,

IJIAaHUPOBaTh M CAaMOCTOSATENIBHO  BBINOJHATH — TAaKYyIO
JIeSTeTbHOCTb;
- HHTEpEC K pa3IuuHbiM cdepaM mnpodeccruoHalbHON

JIeITEIIbHOCTH,
OBnaseHre YHUBEPCAIBHBIMH Y4Y€OHBIMH MO3HABATEILHBIMU
JEUCTBUSIMH:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOSITENIbHO  (POPMYJIMpPOBaTH M aKTyaJIM3HPOBAThH
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WJIA OCHOBAHUS JUIS
CpaBHEHHUS, KIIaCCU(PUKAUU U 000OIICHNUS;

- ONpeneNnaTh LEeMH NeATeNbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBISATH  3aKOHOMEPHOCTHM ¥ TMPOTUBOPEYUS B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCHTH KOPPEKTHUBHI B

JACATCIIBHOCTD, OLICHUBATh

- C(i)OpMI/IpOBaTB 3HaHHUA O MECTE MU pPOJin OMOJIOTUH B CHCTEME
HayK, B COBpeMCHHOﬁ
CCTCCTBGHHOHaquOﬁ KapTUHBI MUpa, B TIO3HAHUW 3aKOHOB IMPUPOALI 1

€CTECTBEHHBIX (bopmHpoBaHUH
PEIICHUHN JKU3HCHHO BAXXHBIX COLUAIBHO-3TUYCCKUX, SKOHOMUYCCKHX,
HKOJIOTHYECKUX TIPOOIIEM YETIOBEUECTBA, a TAKIKE B PEIICHUH BOIIPOCOB
PAaIOHAIBEHOTO IPUPOJIOTIONIL30BAHUS, B bopMupoBaHUU
IICHHOCTHOTO OTHOIICHHMS K NPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJe
POCCHIICKUX U 3apyOCKHBIX YUCHBIX - OHOJIOTOB B Pa3BUTHE OHOJIOTHHY;
(YHKIIMOHAJIBHOM T'PAMOTHOCTH YENIOBEKa JJISl PEIICHUS JKU3HEHHBIX
npobiem,

- yMeThb BIAAETh CHCTEMOH OHOJOTMYECKUX 3HAHHWW, KOTOpas
BKJIIOYALT:

OCHOBOIIOJIAralolue OMOJIOrMYeCKUe TEPMUHBI U TMOHATHS (PKU3Hb,
KJIETKa, TKaHb,

OpraH, OpraHW3M, BHJ, MOMYJSUHUS, 3KOCHUCTEMA,

ouorieHo3, Ouocdepa; meTaboIU3M, TOMEOCTa3,  KJIETOUYHBIN
UMMYHHUTET, OHOCHUHTEe3 Oenka, OHWOIMOJMMEPHl, AUCKPETHOCTD,
CaMOPETYJISIIHS, CaMOBOCITPOU3BEICHHUE, HACJIEACTBEHHOCTD,

W3MEHUYUBOCTb, YHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE);
OMOJOTHYECKHEe TEOPHH:

[lIneitnena, P. Bupxosna;
IT. Opmux, N.1. MeynukoBa, XpOMOCOMHAasi TEOPHSI HACIIEICTBEHHOCTH

kieroyHas Tteopus T. IllBamna, M
KJIOHAJIbHO-CEJIEKTUBHOTO HMMMYHHUTETA




COOTBETCTBUE  PE3YJbTATOB  LEJSIM, OLIEHUBAaTh  PUCKHU
MOCJICACTBUI IEATCILHOCTH;
- pa3BuUBaTh KpEAaTHUBHOE MBIIUICHHE I[PU  PEUICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE eCTBHSI:
- BIAJACTh HaBBIKAMH  y4eOHO-HCCIICJIOBATECILCKONH W
IIPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs MpoOJIeMm;

- BBISBIISTE HMPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIM3MPOBATh 33Ja4y, BBIIIBUTATh THIIOTE3y €€ PEIIeHUs,
HaXOIUTh

aprymMeHTsl Ui

YTBEPKJICHHM, 3a1aBaTh IapAMETPbl U KPUTEPUH PELICHUS;

JI0Ka3aTelbCTBA  CBOMX
- aHaJII/I?;I/IpOBaTI) HOJIy'-IeHHBIe B X0 peHIeHI/ISI 3a1a4Yn
pe3yJIbTaThl, KPUTHYECKH OLEHHBATh WX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yMeThb TEpEeHOCUTh 3HaHHWs B TIO3HABATENBHYID W
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh HWHTETPUPOBATh 3HAHUA W3 PA3HBIX TMPEIMETHBIX
o0OJacTen;

- BBIABUTAaThb HOBBEIC niaeu, npez[naraTI) OpI/IFI/IHaHBHBIG
IIoaAXOoabl 1 peIHeHI/ISI;

- CIOCOOHOCTh HX HCIOJB30BAHUSA B IIO3HABATEILHOM U

COIIMAIBLHOM IPaKTUKE

T. Moprana, 3akoH 3apoabimieBoro cxojcrsa K. bapa, sBontonmonHas
teopuss Y. JlapBuHA, CHUHTETUYECKas TEOPHUs DBOJIIOLUH, TEOpUs
antporioree3a Y. [lapBuna; teopust 6uoreonenosa B.H. Cykauéna;
yuenust H.W. BaBuiosa - o LlenTpax MHOT00Opa3usi 1 MPOUCX0XKICHHS
KyJnbTypHbIX pacteHui, A.H. CeBepiioBa - 0 myTsSx W HampaBJICHUSIX
sBonmronun, B.U. Bepuasckoro - o 6uocdepe;

3aKOHBI (eAMHO00pa3us MOTOMKOB IEPBOT0 MMOKOJICHHUS, paCIICTIICHUS
MIPU3HAKOB, HE3aBUCUMOr0 HacleloBaHus npusHakoB [. Menpens,
CLEIUICHHOTO HacJIeI0OBaHUSl IMPU3HAKOB M HApPYIIECHUS CLEIJICHUS
resoB T. Moprana; roMOJIOrMYECKHX PSAOOB B HACIEACTBEHHOU
n3MeHunBoctu H.M. BaBuioBa, reHermuyeckoro paBHoBecus Jx.
Xapmu u B. BaiiaOepra; 3aponeimmeBoro cxonctBa K. bBopa,
Onorenernyeckoro 3akoHa 9. I'ekkens, @. Mrosuiepa);

MIPUHIIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Munumyma 1O. JIubuxa, sKonmorndeckoil mupaMuibl YKced,
OuoMacchl U SHEPTUH);

runotessl (koarepBaTHoi A.M. Omapuna, nepBu4HOro OyiaboHa J[xk.
Xonneitna, mukpocdep C. Dokca, pudbo3uma T. Yek);

- chopmupoBath yMEHUS
OCHOBOIIOJIATalOIIMX OMOJIOTMYECKUX TEOPUM M THIOTE3: KJIETOYHOM,

pacKpbIBaTh coJiepyKaHue

XPOMOCOMHOM, MYTallHOHHOM, 53BOJIIOLIMOHHOW, TMPOUCXOKICHUS
JKU3HA ¥ YeNOBEKa; BIIAJICHUE CHUCTEMOW 3HaHUH 00 OCHOBHBIX
METOJIaX HAYYHOTO TO3HAHUS, HCIOIB3YEeMbIX B OHOJIOTHYECKHX
UCCIICIOBAHMSIX KHUBBIX OOBEKTOB U  DKOCHUCTEM (OMHCAHHE,
U3MepeHue, MPOBEJIeHUE HAONIONCHU); Ccmoco0aMu BBISIBICHUS U
OIIEHKH aHTPOTIOTEHHBIX U3MEHEHUH B TIPUPOJIE;

- chopmupoBarb
Ounosornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Menaens, T. MopraHna,

H.U. BaBunosa, 3. I'ekkens, ®. Mromepa, K. bapa), rpanuisr ux

YMEHHSI  pacKpblBaThb  OCHOBOIOJAraroime




NPUMEHUMOCTH K KHBBIM CUCTEMaM;
- YMETh BBIJCIATH CYIIECTBECHHbIE TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT; OJHOKIICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BH/IOB, OMOT€OIIEHO30B, SKOCHCTEM U
ouocdepsr;

CTPOEHHUSI OPTaHOB U CUCTEM OPTraHOB PACTEHHH, )KUBOTHBIX, YEJIOBEKA;
IPOLIECCOB  JKU3HEICATEIbHOCTH, IPOTEKAIOIIUX B  OpraHu3Max
pacTeHuii, )KUBOTHBIX U UEJIOBEKA;

OMOJIOTMYECKUX  TPOLECCOB: oOMeHa BemecTB  (METaboJH3M),
uHGOpPMALIMK M TIPEBpAILEHHs SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOTO THUMOB MUTaHHA, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO3a, Meil03a, raMeTorene3a, 3MOpHOreHesa, MoCTIMOPHOHAIBHOTO
pasBUTHS, PA3MHOXKEHMS, WHAMBHUIYaIbHOTO DPAa3BUTHUA OpraHu3Ma
(oHTOreHe3a), B3aUMOJCHCTBUS TI'€HOB, TIeTEepPO3Uca;  JeHCTBUI
UCKYCCTBEHHOTO  OTOOpa, CTAaOMIM3UPYIOLIETo, JBIXKYLIETO U
pa3pbIBalOIEr0  €CTECTBEHHOI0  OTOOpa;  auIONaTpUUYEcKoro |
CHUMIIATPUUYECKOTO  BHUI000pA30BaHMs; BIMSHUSA JIBUXKYIIUX  CHII
OBOJIONMHM  HAa  TeHO(OHA  TOMYNANWH;  MPHCIIOCOOICHHOCTH
OpraHM3MOB K cpele OOWTaHWs, UepeOBaHUS  HAINpaBIICHHUH
HBOJIIOINH; KPYTOBOPOTA BEIIECTB M MMOTOKA DHEPTUH B SKOCHCTEMAX;

- TPUOOPECTH ONBIT MPUMEHEHHS OCHOBHBIX METOAOB HAyYHOTO
MO3HAHUS, MCIIOJIb3YeMbIX B OHOJOrMM: HAOJIOACHUS U OIMCAHUSA
JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHUM; OpraHU3allMM U MPOBEJCHHUS
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIABIKEHUS THUIIOTE3, BBISABIATH
3aBUCUMOCTH MEXIY HCCIEAYEeMbIMH BEIMYUHAMHU, OOBSICHSITH
MOJyYeHHBIE  pe3yiabTaThl HW  (OPMyTUpOBaTH  BBIBOJBI  C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUH U 3aKOHOB;

- chopMupoBaTb yYMEHHS BBIIEIATh CYIIECTBEHHbIE INPU3HAKU
BUPYCOB, KIJIETOK MPOKAPHOT M OYKAPHOT; OAHOKJIETOYHBIX U




MHOTOKJIETOYHBIX OPraHU3MOB, BH/IOB, OMOTE€OIICHO30B U 3KOCHUCTEM;
0COOEHHOCTH TPOIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO M HHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEiH03a, OIUIONOTBOPEHUS, pAa3BUTUSA U
Pa3sMHOXKCHUs, UHAWBUAYAILHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHEe3a),
OOpBHOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO orbopa,
BU000pa30BaHusl, TPUCIOCOOJICHHOCTH OpPraHU3MOB K  Cpejie
OoOWTaHMS, BIUSHHUS KOMIIOHCHTOB OSKOCHCTEM, AaHTPOIOTEHHBIX
M3MEHEHHH B 9KOCHCTEMaxX CBOEW MECTHOCTH, KPYTOBOPOTa BEUIECTB U
MpeBpaIeHIe SHEPTUU B buocdepe;

- chopMupoBaTh yMEHHUS TPHUMEHSTH TOJIYYECHHBIC 3HAHUS IS
OOBSICHEHUSI OMOJIOTUYECKUX IPOLECCOB M SBICHHM, IS TPUHATHS
NPAaKTUYECKUX PEIICHHA B TOBCEAHEBHOM IKM3HH C  IICIIBIO
oOecrieueHuss  OE30MACHOCTH  CBOETO  3J0POBbS M 3J0POBbS
OKPY’KaIOIIMX JIFOJeH, COOMII0CHHS 3I0pOBOr0 00pas3a >KU3HU, HOPM
rpaMOTHOTO TMOBEJIEHHs B OKpYyXKarolled MNPUPOJHOM  cpene;
MIOHUMaHHe HE00X0IMMOCTH UCIOJIb30BAHUSA JIOCTHOKEHUI
COBPEMEHHOM OHOJOrMM W OWOTEXHOJOTUMH [UIsl PallMOHAIBHOTO
MPUPOJIOTIONB30BAHNS;, YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE
apryMEHTbI, OWOJIOTUYECKYI0 TEPMHHOJOTHIO W CHMBOJIUKY IS
JOKa3aTeIbCTBa POJCTBA OPTaHW3MOB PAa3HBIX CHCTEMAaTHYECKUX
IPYII; B3aMMOCBSI3M OpPraHM3MOB U CpeIbl OOWTaHMS; EIUHCTBA
YeJIOBEYECKHX pac; HEOO0XOAMMOCTH 3J0pPOBOr0 o0pa3a KHU3HH,
COXpaHEHMsI pa3HOOoOpa3usi BUAOB U OSKOCHCTEM, KaK YCJIOBHUS
COCYILIECTBOBAHUS MPUPOJIBI U YETOBEUECTBA;

- chopMHpPOBATh YMEHUS pelIaTh OMOJIOTHYECKUE 3a/1a4H, COCTABIISATh
TCHOTHITMYECKHE CXEMBl  CKpPEIIMBAaHHS  JUIT  Pa3HBIX  THIIOB
HaCJIe/IOBaHHsI IPU3HAKOB Y OPTaHU3MOB, COCTABJISTh CXEMBI ITIEPEHOCA
BEIIECTB M DPHEPTUU B dKOCHCTEeMax (IeTH MUTAHHS, MUIICBbIE CETH),




BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBS3M MEXAY HCCIEeTyeMbIMU
OMOJIOTHYECKUMHU OOBEKTaMH, IPOLECCAaMU U SIBICHUSIMH; J€JIaTh
BBIBOJIBI M IPOT'HO3bI HA OCHOBAHUH TOJIYUYECHHBIX PE3YJIbTATOB;

- cdopMupoBaTh yMEHHUS KPUTHUYECKH OLIEHUBATh HMH()OPMAIIUIO
OMOJIOrMYECKOT0 COJACPKAHUS, BKIIIOYAIOIYIO IICEBIOHAYYHbIE 3HAHUS
U3 PA3IUYHbIX HMCTOYHUKOB (CpeICcTBa MAaccoBOil HHdOpMaIuu,
Hay4YHO-TIOMYJISIPHbIE  MaTepuaibl); HHTEPIPETUPOBATh ATHUUYECKHE
acleKTbl COBPEMEHHBIX HCCIEOBaHMA B OWOJOTUM, MEAULUHE,
OMOTEXHOJOTWH;  pAacCMaTpUBaTh  IJIOOAJBHBIE  HKOJIOTHYECKUE
npoOJIeMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIIECHHIO K HHUM
COOCTBEHHYIO TMO3HIIMIO, YMEHHE OICHHBATh OSTUYECKHE AaCIEKTHI
COBPEMEHHBIX  MCCIEOBAaHUNW B  OOJacCTH OHOTEXHOJIOTHH U
IEHETUYECKUX  TEXHOJIOTMH  (KJIOHMPOBAaHUE,  HUCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANpPABICHHOE HM3MEHEHHWE TI€HOMa M CO3JlaHue
TPAHCT€HHBIX OPTraHU3MOB);

- chopMupoBaTb YMEHMs CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U
YCTHBIE COOOLIEHMS Ha OCHOBE OMOJIOrMYeckod HH(opManuu us3
HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO WCIIOJNB30BaTh TOHSATHHHBINA
anmapat OUOJIOTHH;

- YMETh BBIIBUTATh THIIOTE3BI, MPOBEPATh MX IKCIEPUMEHTATbHBIMU
cpeacTBaMu, GOPMYIHPYsS LeNb HCCIEIOBAaHUS, AaHAJIHM3UPOBAThH
MIOJIyYEeHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

- TpPUHUMATh YYacTHE€ B Hay4yHO-HCCIEIOBAaTEIbCKOW paboTe 1o
OMOJIOTUH, SKOJIOTUH M MEAMLIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX
Hay4YHbIX OOIIECTB W MYOJWYHO TPEACTABIATH IOJYYECHHBIE
pe3ysIbTaThl HA YICHUYECKUX KOH(EPEHIMIX Pa3HOTO YPOBHSI,

OK 02. Ucnons3oBaTh
COBPEMEHHBIC
Cpe/CcTBa MOUCKA,

B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUS:
- c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOM

- chopMUpOBaTh YMEHHS KPUTHUECKH OLIEHWBATh HH(POPMAIIHIO
OMOJIOTMYECKOT0 COACPKAHUS, BKIIIOYAIOILYIO TICEBIOHAyYHbIE 3HAHUS
U3 PAa3IMYHbIX HMCTOYHUKOB (CpelIcTBa MaccoBOM HH(oOpMaiuy,




aHaIM3a U
UHTEpIpEeTaluu
UHPOpPMALIUU U
UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a1a4
npodeccroHanbHON
JeATEILHOCTH

IMPAKTHUKHU, OCHOBAHHOTI'O Ha JAuajiore

KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MMPE;

- COBEPIUCHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOW KYIbTYPBI
KaK CpEICTBa B3aUMOJEHUCTBUSA MEKIY JIIOABMU M IO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAy4YHOW IEATENBHOCTH, T'OTOBHOCTb
OCYIIECTBIIATh IIPOEKTHYIO u HCCIIEJOBATEIIBCKYIO
JeSTeIbHOCTh MHIMBU/YalIbHO U B TPYIIIIE;

OBnazneHre yHHUBEPCAIbHBIMU Y4YEOHBIMHM IO3HABATEIbHBIMU
JEHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJIETh HABBIKAMH MOJY4YeHUs MH(DOPMAIMK U3 HCTOYHUKOB
pa3HbIX OCYILECTBIIATh
aHallu3, CHUCTEMAaTU3alMI0 M HUHTEPHNpeTalnio HHPOpMaLuu
pas3INYHbBIX BUAOB U (POPM IpeCTaBICHNUS;

- C034aBaTb TCKCTbl B Pa3JINYHbIX (l)OpMaTaX C YUCTOM

THIIOB, CaMOCTOATCJIIBHO IIOUCK,

Ha3Ha4YeHUs MHPOPMALIUM U IIEJIEBOM ayAMTOPUH, BBIOUpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;

- OCHUBATb AJOCTOBCPHOCThH, JICTUTUMHOCTDH I/IH(l)OpMaIII/II/I, €e
COOTBETCTBHUEC ITPABOBBIM U MOPAJIBHO-3TUYCCKHUM HOPMAaM;

- HCII0JIb30BaTh CpeacTBa UH(POPMALIMOHHBIX "
KOMMYHMKAI[UOHHBIX TEXHOJOTMI B PEUIEHMH KOTHUTUBHBIX,
KOMMYHHUKaTUBHBIX M  OpPraHM3alMOHHBIX  3aJad  C
co0oieHuEM TpeGoBaHUI PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THUTHUEHBI, pecypcocOepex eHus, MPaBOBBIX U
STHYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacHOCTH;

- BJIQJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI MH(OpMaIH,

nH(pOpMaIMOHHOM 0€30MaCHOCTH JTMYHOCTH

HAYYHO-TIONYJISIPHBIC  MaTepHajbl); HHTCPIPETUPOBATh ATHUYCCKHUEC
acleKThl COBPEMCHHBIX HCCJICIOBAaHMA B OWOJIOTHH, MEIUIIUHE,
OHMOTEXHOJIOTUU,

- UHTEPIPETUPOBATh AITUUECKNE ACIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUN
B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH; paccMaTpUBaTh riio0aIbHbIE
HKOJIOTMYECKHE TMpoOJeMbl COBPEMEHHOCTH, (OpPMHUPOBATH IO
OTHOIICHHIO K HHUM COOCTBEHHYIO MO3UIUIO, YMEHHE OIECHUBATh
ATUYECKHUE obrnactu

ACIICKTbl COBPCMCHHBIX HCCIICIOBAaHUN B

OMOTEXHOJIOTMM M T'€HETHUYECKUX TEXHOJOIMH (KIOHUpPOBAHUE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHME, HAPABICHHOE N3MEHEHNE FeHOMa U
CO3/1aHME TPAHCTEHHBIX OPraHU3MOB);

- chopMupoBaTh YMEHHS CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC W
YCTHBIE COOOIIEHUSI HA OCHOBE OHOJOrMYecKod uHOpMaluu U3
HECKOJIbKUX HMCTOYHHUKOB,

arrapar Onoorun

I'paMOTHO HCIIOJIB30BATb MMOHATUHHBINA
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OK 04. DddextuBHO

B3aMMOJIENCTBOBATh U
paborarb B
KOJUUIEKTHUBE u

KOMaH/JC

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSATEIIBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIQJICHUE HaBbIKAMH y4e0HO-UCCIIeIOBATEILCKOH,
MPOEKTHOM U COLIMATIbHOM JAEATEIbHOCTH;

OsBJianenue
JeHCTBUSIMU:

0) coBMeCTHas 1eATeJIbHOCTD.

YHuBEpPCAJbHBIMU KOMMYHHKATUBHBIMHA

- TOHMMAaTh M HCIOJB30BaTh IMPEUMYIIECTBA KOMaHAHOW H
WHIUBUTyaJIbHON PabOThI;
e

KOOPJIMHUPOBATH

- IIPpUHUMATh COBMECTHOM JACATCIIbHOCTH,

OpraHU30BBIBATH U NEUCTBHAA 10 €€
JOCTH>KEHHIO: COCTABIIATH IUIAH JEHCTBUM, paCIIpeNeATh POJIH
C y4YyeTOM MHEHMH YYaCTHMKOB OOCYXIaThb pe3yJbTaThl
COBMECTHOH paboThI;

- KOOpJAMHUPOBaTb U BBIIOJHATH pabOTy B  YCIOBHUAX
peanbHOro, BUPTYaJIbHOTO u KOMOHWHHUPOBAaHHOTO
B3aUMOJICUCTBUS;

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTHUYCCKOC IIOBCIACHHEC B

paanqu,Ix CI/ITyaIII/IﬂX, HpOSIBJ'[f[TI) TBOp‘ICCTBO u
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryJasiTHBHbIMH
JeHCTBUSIMM

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- TpPUHUMATh MOTUBBI M AapPryMEHTHl JAPYIHX JIIOJEH IpH
aHaJIu3e pe3yabTaToOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIOJIeH Ha OIIMOKY;

- pa3BHUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIMH APYroro
YeJI0BeKa

- copMuUpoBaTh YMEHHs CO3/1aBaThb COOCTBCHHBIC NHCHMCHHBIC U
YCTHBIE COOOLICHHS Ha OCHOBE OHMOJIOTWYEecKOM HHpopMamuu u3
HCCKOJIbKUX HCTOYHHMKOB, TI'PaMOTHO HCIOJb30BATh MMOHSATHHHBIN
anmapat OHOJIOTHH,

- YMETh BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX HKCIIEPUMEHTAIBHBIMH
cpeactBamu, (GopMynaHMpys Iedb HCCIECIOBAHUS, aHAIU3HPOBATH
HOJYYCHHBIEC PE3YJIbTAThI M IeNaTh BBIBOJIBI;

- NPUHUMATh y4YacTHE B HAayYHO-HCCIIEIOBATEIbCKOM padoTe 1o
6I/IOJIOFI/II/I, OKOJIOTUHM U MCIUIIUHEC, HpOBOIII/IMOI\/JI Ha 0a3e IIKOIBHBIX
Hay4YHbIX OOMIECTB ¥  IYOJUYHO

MNpeaAcCTaBIATh IMOJIY4YCHHBIC

pe3yJIbTaThl HA YYEHUUECKUX KOH(PEPEHLNAX Pa3HOIO YPOBHS

11




OK 07.
CopeiicTBOBaThH
COXPAHCHHIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HaHUA 00
M3MEHEHUH KJIMMara,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKOI KYJIbTYpbl, TOHUMaHHUE
BJIMSIHUS COLMAIbHO-DPKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE
OPUPOJHON W COLMAIBHOM Cpeibl, OCO3HAHHE TII00ATHLHOTO
XapakTepa dKOJOTHYECKUX MPOodIIeM;

- TUIAHUPOBAHME U OCYIIECTBICHHUE JACHCTBUI B OKpY’Karolen
cpele Ha OCHOBE 3HAHUs LEeJed YCTOWYMBOIO pa3BUTHUS
YeJI0BEUECTBA;

AKTMBHOE  HEIPUATUE  JICUCTBUM, IPUHOCIIIMX  BpPEl
OKpYKaroIleH cpese;

- YMEHME IPOrHO3UPOBATh HEOJIArONPHUSATHBIE 3KOJIOTHYECKHE

MOCJICACTBHA MPCAIPUHUMACMBIX IlefICTBHfI, npeaoTBpaliaTb

UX;
- pacmidpeHue OmbITa  JCATEIBbHOCTH  DKOJOTHYCCKOM
HATPaBIEHHOCTH;

- OBJaJICHHE  HaBbIKaMH  y4eOHO-HCCIEeN0BATENbCKOMH,

HpOCKTHOﬁ U COLMAJIbHON NEATEIbHOCTH

- BJAJeTh CHUCTEMOW 3HaHUM 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCIIOJIb3YEMbIX B OMOJOIMYECKHX HCCIEIOBAHMSIX YKUBBIX
O0BEKTOB M DKOCUCTEM (ONMHMCaHUE, M3MEpEHHe, IPOBEICHHE
HaOroeHuil); crnoco0amMH BBISIBICHUS M OLEHKHA AaHTPOIOTEHHBIX
U3MEHEHUH B IPUPOJIE;

- YMETh BBIABJISATH OTIMYUTEIbHBIC NPU3HAKH KUBBIX CHCTEM, B TOM
qucie rpu0oB, paCTeHUH, )KUBOTHBIX U Y€JI0BEKa; IPUCIIOCOOIEHHOCTh
BUJOB K cpeae obOuraHus,

KOMIIOHCHTOB 3KOCHUCTEM, B3aHMOCBSI3CH OpTraHnu3MoOB B COO6HICCTB3X,

a0MOTHUECKNX M OHOTHYECKUX
AHTPONOTCHHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEH MECTHOCTH;

-  YMCTb BBIACIATH CYHICCTBCHHLIC [MMPU3HAKH OMOJIOTHYECKUX

MpoIeccoB: 0OMeHa (MeTabonusm),
NPEBpaILCHHs SHEPTHH, OPOKEHHS, aBTOTPOPHOIO U reTepoTpodhHOrO
TUIIOB THTaHUs, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meio03a,
sMOpHoOreHe3a, MOCTIMOPHOHATHHOTO
Pa3MHOXKEHHUS, WHIUBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHEe3a),
B3aMMOJICIICTBUSL TE€HOB, JNEHUCTBUIl  HMCKYCCTBEHHOTO
oTOOpa, CTaOMIM3UPYIOIIETO,

€CTECTBEHHOTO O0TOOpa;

BEIIECTB uHpopmanuu  u

rameToreHesa, pa3BUTHS,
reTepo3uca;
NBIDKYIIETO W Pa3pbIBAIOIIETO
AUTONMATPUYECKOTO H  CHUMMATPUUECKOTO
BHU1000pa30BaHMS; BIUSHUS JABUKYIIAX CHJI HBOJIOIMUA HA TE€HODOHT
MOMYJISIIUKA; TPUCTIOCOOJIEHHOCTH OPTraHW3MOB K cpele OoOuTaHus,
YepelOBaHUsI HANpaBJICHUN 3BOJIIOIMH; KPYrOBOpPOTa BEIECTB U
MMOTOKA YHEPTUHU B IKOCUCTEMAX

12




2. CTpyKTypa M coaepxaHue 0011eo0pa3oBaTejIbHOTO NMpeaMeTa
2.1. O0bem 0011€00pa30BaTEIBLHOIO MPEeIMeTa U BUAbI y4eOHOH PadoThI

Bun yueOGHoit paboThI

O0BeM B yacax

O06beM 00pa3zoBaTEIBHON IPOTPAMMBI 188
B T.U.

OCHOBHOE coJiepKaHUE 132
BT. U..

TEOPETUYECKOE 00yUCHHE 70
MPAKTHYECKUE 3aHATHUS 62
1a00paTOpHBIE 3aHATHUS -
[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COIEPIKAHUE 94
(conmepskaHue MPUKIIATHOTO MOJTYJIS)

TEOPETUUECKOE 00yUeHUE 8
MPAKTUYECKUE 3aHATHUS 16
1a0b0paTOpHBIE 3aHATUS -
CaMOCTOsITeNIbHAs paboTa 12
WHIUBUTyaJTbHBIN TIPOSKT (BXOIHMT B C.p.)

KOHCYJIbTall1 2
[IpomexyToUuHas aTTecTaluus 18
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2.2. TemaTu4yecKkMid IJIAH U COiepP:KaHNE 0011e00PA30BaATEILHOIO MPeAMeTa

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyemble
pa3/iesioB M TeM J1a0opaTopHbIe M PAKTHYECKHE 3AHATHS, 4YacoB | KOMIIeTeHIMH
1 2 3 4

Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHASI € IMHUIIA )KUBOTO 36

Tema 1.1. OcHoBHOE coep:kaHue 2

buoJjiorus kak TeopeTnueckoe o0yueHue: 2

HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH C APYTUMH HayKaMu: Onoxumusi, 6Mopusnka, ONOHUKA,
resoreorpadus u 1p. Poib u mecto Guosoruu B GopMHUPOBAHUN COBPEMEHHON HAY4YHOM KapTHHBI MUDA. OK 02
3HayeHne OMOIOTHYEeCKUX 3HaHUH. McTopus Onoioruu. 3HaueHue IUTOJIOTHH JJIsl pa3BUTHUSI OMOJIOTHH U
MO3HAHUS MPUPOABL. METOABI IUTOIOTHH: MUKPOCKOHSI, XpoMaTorpadus, 31eKTpodopes, MEeTo MEUEeHBIX
aToMoB, nuddepeHnnanbHoe HeHTPUPYTrHPOBaHUE, KYIbTYpa KIETOK

Tema 1.2. O0mas | OcHOBHOe coJepkaHue 2

xapakrepucTuka | Teopernueckoe o0yueHue: 2

KAHA Pa3znoo6pa3zue Ouocuctem. Opranuzanusi OMOJOTHUECKUX CUCTEM. Y POBHU OpraHU3alu OMOCHCTEM:
MOJIEKYJISIPHO-T€HETUUECKUIA, OPraHOUAHO-KJIETOYHBIH, OpraHU3MEHHBIN, MOMYJIALMOHHO-BHIOBOH, OK 02
HKOCHUCTEMHBIH (6uoreoneHoTnyeckuii), uochepusiii. Hayku, nsydaronue 6noiaornyeckiue 00ObeKThl Ha
Pa3HBIX YPOBHSIX OpraHu3anuy xu3Hu. O01as xapakTepuCcTHKa )KU3HHU, CBOMCTBA )KUBbIX cucTeM. [Iporeccsl,
MIPOUCXOAIINE B OnocucTeMax

Tema 1.3. OcHoBHOE coaep:xaHue 6

buojoruyeckun Teopernueckoe o0yueHue: 2

Ba’KHbIC XuMuyeckuit coctaB KieTku. Heopranudeckue BemecTBa KIeTKH, UX OHOJIOTHYeCcKas poib.

XHMHYCCKHE Opranunyeckue BeniecTBa KiaeTku. buonornveckue nonumepsl. benku. CTpykrypa u GyHKIN OeIKoBON

COCANHEHHUA MoJieKyJbl. DepMeHThI, MPUHIMI UX ASUCTBUS. YTIeBoabl. bruonornueckue GpyHKIMM yrieBoa0B. OK 01
Jlunuasl. OOmuit miiad crpoerus. 'mapodunbHo-TuApoPoOHBIE cBOiicTBa. Kitaccudukarys Iumnuaos. OK 02
buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekyinsl AT®. buonornyeckue pynkunn ATD OK 04
IIpakTHYecKue 3aHATHSA: 2
Posb 6enKoB, yriieBoI0B M )KUPOB B OpraHU3Me YeJ0oBeKa. BUTaMUHBI 1 OMOIOTHYECKN aKTUBHBIE 00aBKH, 2

HX 3HAYCHUC B JKMU3HU OpraHrU3Ma YCJIOBCKA. I'umo- u aBUTaMHUHO3BI UX IOCJIICACTBHUA. HpeI[CTaBHGHI/IG




YCTHBIX COO6IHCHHﬁ C HpeseHTauHeﬁ, MOATOTOBJICHHBIX ITO MICPCUYHIO UICTOYHUKOB, pCKOMCHIOBAaHHBIX
IperioaaBaTCjIcM

JlabopaTopHble 3aHATHSA:

JlaboparopHas pabota “Onpenencaue Buramuaa C B IPOIyKTaxX MUTAHUS
[ToaroToBka BapuaHTOB OMBITA, HAOMIOACHHUE 32 KAYECTBEHHBIMU PEAKIIMSIMH, 3aI0THCHUE pabodeit
TaOJIMIIbI, HHTEPIPETAIMS HAOII0JaeMBbIX SIBJICHUH, (HOPMYITUPOBAHUE BHIBOIOB

JlaGopaTopHas padota «I 'unpodunbHO-TuAPO(HOOHBIE CBOKWCTBA JTUITHIOBY
[ToxroroBka BapaHTOB OIBITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUIHIOB, 3allOJHEHUE pabodei
TaOJUIIBI, HHTEPIIPETAIMS HA0I0JaeMBbIX SIBJICHUH, (HOpMYyITUpOBaHKHE BHIBOJIOB

Tema 1.4.
CrpykTypHO-
(ynxuuonanbHas
OpraHu3anms
KJIETOK

OcHoBHOE€ CoacpKaHuEC

TeopeaneCKoe oﬁyqe}me:

(o]

Knerounas teopus (T. IlIBann, M. lneiinen, P. Bupxo). OCHOBHbIE MOJI0XKEHUS COBPEMEHHON KJIETOYHOU
Teopuu. THUIBI KIIETOK: SyKapuoTUUYecKas U mpokapuoTudeckas. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
9yKapuoT (pacTUTEIbHOMU, )KUBOTHOU, TpuOHOI). CTpoeHHe MpoKapuoTHUecKoi kieTku. OcoOeHHOCTH
CTpOEHHS TeTepOTPOdHOM U aBTOTPOPHON MPOKAPHOTUYECKUX KIIeTOK. CTpoeHHe MIa3MaTHIeCKon
MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTUIeCKyt0 MEMOpaHy: TACCUBHBINA U aKTUBHBIN. DHIOIUTO3:
MUHOIIUTO3, (haromuTo3. DK301uTo3. O00I0UYKa WK KIeTouHas cTeHKa. CTpyKTypa U G YHKIIUH KIETOYHOM
CTEHKH pacTeHul, rpudoB

[utomnasma. Llurozomns. Lutockener. OiHoMeMOpaHHbIE OpPraHOM/IbI KJIETKHU: SHOIUIa3MaTHUeCKas CETh
(BIIC), anmapar I'osbpkH, TN30COMBI, IEPOKCUCOMBI, BaKYOJIM PaCTUTENIbHBIX KiIeTOK. CTpoeHHne u
(byHKIMN 0JHOMEMOpaHHBIX OpraHou 0B KieTku. Kierounslit cok. Typrop.

ITonyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUABL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOIUIACThI, UX CTPOEHUE U PYHKIMU. SepHBI anmapar KJIeTKH, CTpoeHHe U QyHKIUH.
HememOpanHbie opraHoUIbI KJIETKA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIN HIeHTp. OpraHouabl
JBUKEHMSI: pECHUYKH U KTYTHUKU. CTpoeHue U pyHKIMN HeMeMOpaHHBIX OPraHOMIOB KIETKH

JlabGoparopHble 3aHATHSA:

JIaGoparophas pabota «CTpoeHHe KIeTKH (pacTeHUs, )KUBOTHBIE, TPHOBI) M KJIIETOYHBIE BKIIOUEHHS
(kpaxMai, KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOILIACTHI)»

[IproGpereHune OnbITa MPUMEHEHHS] TEXHUKU MUKPOCKOITUPOBAHUS TIPH BBITIOTHEHUH TA00OPATOPHBIX PaboT.
[ToaroroBka MuKpompenapaToB, HAOIIOIEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY

OK 01
OK 02
OK 04
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M3y4aeMbIMU 00bEKTaMH, MHTEpIpETalys HabI01aeMbIX SBICHUH, (HOPMYyTHUPOBaHNE BBIBOIOB

JIaboparophas pabora «IIpoHuriaeMmocTs MeMOpaHbI (TUIA3MOJIH3, IETIIa3MOITU3)»

[Tpuobperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS TPH BBHITIOJIHEHUH JTAOOPAaTOPHBIX PadoT.

[ToaroroBka MUKpoMpenapaToB, HAOIIOIEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PA3ININi MEXKIY
U3y4aeMbIMU 00bEKTaMH, HUHTEpIpEeTaIis Ha0II0AaeMbIX ABJICHUHN, (OPMYIUPOBAHUE BHIBOJIOB

Tema 1.5. OcHoOBHOeE co/lep:KaHue
CrpykTypHO- TeopeTnueckoe o0yueHue:
¢ynkuuoHaabHbl | CTpocHHE XPOMOCOM. XPOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e (hakTopsl TaruIONIHBIN U TUTUTONIHEIH Habop. Hyknennossie kucinotel. JIHK u PHK. CtpoeHune HyKIIEHHOBBIX OK 01
HACJIeACTBEHHOCT | kucnoT. Hykneoruasl. Kommiementapuslie azotucteie ocHoBaHus. [IpaBuno Yapradda. Crpyxrypa JHK — OK 02
" nBoiHas crivpaiib. Mectonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK. JTHK-sxcnepruza. Bunst PHK.
Oyukuuu PHK B kitetke
IIpakTH4yeckue 3aHATHS:
Pemenne 3ama4 Ha onpeneneHue nociaea0BaTeIbHOCTH HYKIEOTHIOB
Tema 1.6. OcHoBHOe coiep:KaHue
IIpoueccnbl Teopernueckoe o0yueHue:
MATPUYHOI'O Matpuunsiii cunte3 JIHK — permukanus. [puanunet perumkanun JJHK. Mexanusm permnkannn JTHK.
CHHTE3a Penapanus JIHK (nopennekaTuBHas, nocTperuiekaTuBHast). Peakiuu matpuanoro cunresa. [punmn
KOMIUIEMEHTAPHOCTH B peakuusax marpudHoro cunresa. JJHK u rensl. ['eneTnuecknii Ko, ero CBOMCTBA. OK 01
Tpanckpunuus — matpuunslidi cunTe3 PHK. Tpancnsius u e€ sranbl. YcenoBus 6uocunresa Oenka. OK 02
Crpoenue T-PHK u xonupoBanue aMmuHoKucI0T. Posib pubocoM B GMocruHTe3€e Oenka
IIpakTHYeckue 3aHATHSA:
Pemienue 3aa4 Ha onpezienieHre MOCIeI0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKyJIe Oerka.
Pemienue 3a1a4 Ha onpesesieHHe MOCae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oellka B cllydae
M3MEHEHHUs NoCIeA0BaTeNbHOCTH HyKIeoTn08 JJHK
Tema 1.7. OcHoOBHOeE coiep:KaHue
Hexserounbie Teoperuueckoe o0yueHue: OK 02
(hopMBbI KU3HH Bupycsl — HekseTouHble (POPMBI )KU3HU U 00JIUTaTHbIE Mapa3uThl. CTpOoeHUE MPOCTHIX U CIIOKHBIX BUPYCOB, OK 04

peTrpoBupycos, 6akreprodaros. Kuznennsrit muki JIHK-conepxkamnux Bupycos, PHK-conepskammix
BUpPYCOB, OakTeprodaros. BUY, renatur yenoseka.

16




bakrepun. OOmas xapakrepuctuka. [lonstie mramm. Bupycel n 6akrepun: CX0ACTBA U Pa3Indus

I[IpakTHYeckne 3aHATHSA: 2
Bupycurbie u 6akrepuanbsubie 3a00seBanus. O01IMe TPUHIUITBI KCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEIIECTB. 2
Oco0eHHOCTH MPUMEHEHUS aHTUOMOTHKOB.
[IpencraBieHue yCTHBIX COOOIICHUH ¢ MPe3eHTaluel, MOArOTOBIEHHBIX M0 NEPEYHI0 UICTOYHHUKOB,
PEKOMEHIOBaHHBIX MPENOAaBaTEIEM
Tema 1.8. OcHoBHOE coep:kaHue 4 OK 02
O0Omen BemecTB u | TeopeTnyeckoe o0yyeHue: 4
npeBpameHue AccuMunanusg U JUCCUMUIIIIUS — JIBE CTOPOHBI meTrabonu3Ma. Tunbsl 0OMeHa BEIECTB: aBTOTpO(bHLIﬁ u 2
JHEPIruH B KJIETKe | reTepoTpodHbIN, a3poOHBIN U aHAIPOOHBIH. DHEepreTuyeckoe odecredeHune KieTku: npespamieHne ATO B
oOMeHHBIX Tporeccax. DepMeHTaTUBHBIN XapaKTep Peakiuil KIETOYHOTO MeTaboIu3Ma
[lepBuuHBI cUHTE3 OpraHMYECKHX BeliecTB B kieTke. [Inactnyeckuit oomeH. @otocuuTe3. XeMOCHUHTES. 2
AHa3poOHBII SHEpreTHYecKuii 00MeH. AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTPOGHBIN 1
reTepoTpOoQHBIN TUI TUTaHKs. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH. JTaIlbl
sHepreTuyeckoro oomMeHna. [ mukonus. bruonornueckoe okuciaeHue, Wik KIETOYHOE JTbIXaHHE
Tema 1.9. OcHoBHOE coep:kaHue 2
KusHeHHbIN Teopernueckoe o0yueHnue: 2
HUKJ KJIETKH. Krnerounslii iuki, ero nepuosl U peryisanus. [lepuonst nuarepdassl ux ocodennoctu. Auddepenuunanus
MuTto3. Melio3 KJIETKH M apecT KJIETOYHOro uKia. [lenenue kinetku — Muto3. CTaguyu MUTO3a U IPOUCXO/ISIIIIUE TTPOIIECCHI. OK 02
Kapuokunes u niutokunes. buonornueckoe 3HaueHHE MUTO3a. Mei03 — peyKITMOHHOE JIEJICHUE KIETKHU. OK 04
Cranuu Meiioza. Melio3 — 0CHOBa MMOJIOBOTO pa3MHOKeHHs. [loBeieHre XxpoMocoM B MeHo03e.
Kpoccunrosep. buonornueckuit cmbici Merio3a. JddexTsl Meiio3a. Meiio3 B )KU3HEHHOM IHKIIe
OpraHu3MOB
KonTposbnas padora 2
MonexynsipHbIi yPOBEHb OpraHU3aluu KUBOTO
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 46
Tema 2.1. Conep:xanue 6 OK 02
Crtpoenne IIpogdeccnonaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE TEOPETHYECKOI0 00yUYeHUs 4 OK 04
OpraHusma OnnoxseTounble opranu3Mbl. KosoHuansHble Opranu3Mbl. MHOTOKJIETOUHBIE OPraHU3Mbl. B3anMocBs3b 4

gacTell MHOTOKJIETOYHOro opranusma. @yHkuus. Opranbl ¥ CUCTEMBI OpraHOB. AIIIapaThl OPraHoOB.
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I'omeocras opraHu3ma 1 €ro noagACp:kaHre B MMpouecCe KU3HCACATCIILHOCTH.

@OyHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHu. TkaHU )KUBOTHBIX U 4yesloBeka. OpraHbl pacTEHUH.
OpraHbl U CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JIOBEKa. 3HAUEHUE OIIOPbI, IBUKEHUS, IUTAHUS, AbIXAHUS,
TPaHCIOPTA BELIECTB, BBIICICHNUS, 3alIUThl. 3HAYEHHUE IIPOSBICHUS Pa3IPa)KUMOCTH U PETYIIALNH

*B ToM 4Hcie Ha BLIOOP 00pa3oBaTeIbHOM OPraHu3alnu:

Jlist mpodeccuii/ceruanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3yueHus “‘PacTeHus” TeopeTHyecKuii MaTepual
Tembl “CTpoeHue opranu3ma’ u3ydaercs yriryOoJeHHO Ha IpUMepe OpraHu3Ma pacteHuil. Tkanu, Opransl U
CUCTEMBbI OPTaHOB YEJIOBEKA U JKUBOTHBIX pacCMaTpUBaIOTCS 0030pHO

Jnst mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKUBOTHBIE TEOPETHYESCKHIA
Matepuai TeMsl “CTpoeHre opraHu3Ma’ U3ydaercs yrilyOJIeHHO Ha IpuMepe OPraHu3MOB KHUBOTHBIX.
TxaHu, opransl ¥ CUCTEMbI OPTaHOB PACTEHUH U YEJIOBEKa pacCMaTPUBAIOTCS 0030pHO

Jlna npodeccuii/crienuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHHs “UenoBek” TEOpeTHUECKU MaTepuan
TeMbl “CTpoeHHe opraHu3Ma’ U3ydaeTcs yriyoJieHHO Ha pUMepe OpraHu3Ma yenoBeka. TkaHu, OpraHsl U
CHUCTEMBbI OPTAaHOB PACTEHUN U KUBOTHBIX PaCCMaTPUBAIOTCS 0030PHO

OcHoBHOE€ CoacpKaHUE NPAKTUIECCKOI'O 3aHATHSA:

Teopus knoHanbHO-cenekTUBHOro uMmMyHureta I1. Dpnuxa, 1.M1. Meunukoa. MH(pekunoHHbIe
3a0oJeBaHus U dNuAeMus. BaxkHeiue snuieMun B UCTOPUM YelloBeuecTBa. BaknHaims Kak
npo¢uIakTuKa MHPEKIIMOHHBIX 32001eBaHUH.

IIpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalnel, MOAr0TOBIEHHBIX 10 ePEUHI0 HCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIO1aBaATENEM

Tema 2.2.
DopMbl
Pa3MHOKeHUs
OPraHu3MoOB

Conepxanue

IpodeccoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHUE TEOPETHYECKOT0 00y YeH s

®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoKeHHe. Bubl 0ecronoro pa3MHOKEHHS:
IIPOCTOE JEJIEHNE HA/IBOE, [IOYKOBAaHUE, PA3MHOKEHNE CIIOPAaMH, BETETAaTUBHOE PAa3MHOKEHUE,
¢dparmenTanys, kKionupoBanue. [lonoBoe pasMHOKEHHE.

*B TOM 4Hcje HAa BLIOOP 00pa30BaTeJbHOI OPraHu3annu:

Jlna npodeccuit/cnenuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM U3yueHHs “‘Pactenus” TeopeTuueckuii MaTepua
TeMbI “@OopMbI pa3MHOKEHUS OPTaHU3MOB’ M3y4yaeTcs YIiyOJeHHO Ha IpUMepe OpraHu3Ma pacTeHUH.
Pa3MHOKeHMe YeoBeKa U )KUBOTHBIX PaccMaTpUBarOTCs 0030pHO

Jnst mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKMBOTHBIE TEOPETUYECKHIA

OK 02
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MaTepHuai TeMbl “@OopMbI pa3MHOKEHHSI OPTaHU3MOB’ U3Y4aeTCsl YTiyOJIeHHO Ha IPUMEpe OPraHu3MOB
KUBOTHBIX. Pa3MHOKEHHE PaCTeHUI U YEJIOBEKA pacCMAaTPUBAIOTCSA 0030PHO

st mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “YenoBek™ TeoOpeTHYeCKHii MaTepual
TeMbl “DopMBbl pa3MHOXKEHUSI OPraHU3MOB” U3ydaeTcs yriIyOJeHHO Ha IPUMEPE OpraHu3Ma YesIoBeKa.
Pa3MHoOKeHHMe pacTeHH 1 )KUBOTHBIX PacCMaTpUBAIOTCA 0030pHO

Tema 2.3. OcHoOBHOeE co/lep:KaHue 4
Omnrorenes Teopernueckoe od0yueHue: 4
“KMBOTHBIX H l'ameTorenes y xuBoTHBIX. CriepMaTorenes u ooreHes. CTpoeHue moyIoBbIX KIeTOK. OMmIoA0TBOPEHUE U 2
YeJIOBEKA SMOpHOHANILHOE pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha npumMepe JaHieTHuka). Ctaguu OK 02
aMOpHoreHe3a OK 04
Poct u pa3Butue xxuBoTHbIX. [locTamOpuonansubiil nepuo. [Ipsmoe u HenpsMoe pazputue. Pazputue ¢ 2
MeTamMoph030M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. CTaauu MOCTIMOPHOHATIBHOTO Pa3BUTHUS Y
KUBOTHBIX U 4yesoBeka. [lepuoael onTorenesa yenoeka. buonornueckoe crapeHue U CMEPTh.
I'eponTosorus
Tema 2.4. OcHoBHOE coep:kaHue 2
Omnrorenes TeopeTnueckoe o0yueHue: 2 OK 02
pacrenuii I'amerodut u ciopodut. PasmHokeHue U pa3BuTHE BoOpociel. PasMHOXKEeHHE U pa3BUTHE CIIOPOBBIX OK 04
pacteHuii. PasMHOXEHME U pa3BUTHE CEMEHHBIX pacTeHul. Poct. Ileproasl OHTOreHe3a pacTeHui
Tema 2.5. OcHoBHOE coep:kaHue 2
OcHoBHBIE TeopeTnueckoe o0yueHue: 2
MOHATHUS ['eneTnka kak HayKa 0 HACJIEJICTBEHHOCTH U U3BMEHUYUBOCTU OpPraHu3MoB. OCHOBHBIE T€HETUUECKUE TTOHATHUS OK 02
TeHEeTHKH u cuMBOJIbL. ['eH. I'enotun. denorun. AnienbHble TeHbl. AbTEPHATUBHBIC TPU3HAKU. JIOMUHAHTHBIN U
perieccuBHbIN ipu3HaKu. ['omo3urora u rereposurora. Yucras nunus. ['nOpuasl. OCHOBHBIC METOIBI
TeHETUKH: THOPUIOIOTUIECKHH, IUTOIOTUYECKUE, MOJIEKYISIPHO-TeHETUIECKUE
Tema 2.6. OcHoBHOeE coep:xaHue 4
3akonomepHocTH | TeopeTuueckoe ooyueHue: 2 OK 02
HacCJIe10BaHUA 3akoHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl ['. Menzaens: MonorubpuaHoe ckpemubanue. [IpaBuino OK 04

JOMUHHUPOBaHUs. 3aKOH €AMHOO0pa3us IEpBOro MOKOJIEHUS. 3aKOH pacllerICHHs! TPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeIMBaHus. [ umores3a 4McTOTH raMeT. AHAIU3HPYIOLIEe
ckpeuBanue. JJurnopuanoe ckpemumBanie. 3aKOH HE3aBUCUMOTO HACIIEOBAHMSI TPH3HAKOB.
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HOHI/IFI/I6pI/II[HO€ HACJICOJOBAHUC U €0 3aKOHOMCPHOCTHU

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CoA€cpKaHUE NIPAKTUYECCKOI'0 3AaHATHUSA

Pemenne 3aaa4 Ha onpeaciaICHue BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPXU MOHO-, W~
, HOJ'II/IFI/I6pI/I,Z[HOM M aHAJIM3UPYIOIIEM CKpEIIMBAaHWH, COCTABJIICHUEC I'CHOTUIINYCCKUX CXEM CKPCIINBaHUA

*B ToM 4Hcie HA BLIOOP 00pa3oBaTeIbHOM OPraHu3alnu:

Jlnst mpodeccuii/ciennanbHOCTE CBSI3aHHBIX C 00BEKTOM n3yueHus “Pactenus’ HeoOXoauM moaoop
TFEeHETUYECKUX 3a/1a4 Ha ONPEEIIEHNE BEPOSATHOCTH HACIIEICTBEHHBIX IPU3HAKOB IIPU MOHO-, TU-,
MOJUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIIMBAHUH Y paCTCHUI

Jst mpodeccuii/ciennanbHOCTEl CBSI3aHHBIX ¢ 00BEKTOM U3ydeHHs “YKHMBOTHBIE” HEOOXOIUM 1OA00D
IeHETUYECKUX 33Ja4 Ha ONpe/ieJIeHne BEPOSITHOCTH HACIeICTBEHHBIX IPU3HAKOB P MOHO-, JIU-,
MOJUTUOPUAHOM U aHATIM3UPYIOILEM CKPEIIMBAHUU Y )KUBOTHBIX

Jnia npodeccuit/crienuanbHOCTEH CBSI3aHHBIX ¢ 00bEeKTOM H3yueHus “YenoBek” HeoOX0aUM OI00D
TEHETUYECKHUX 3aJ1a4 Ha OINPE/IeNICHUE BEPOSTHOCTH HACJIEICTBEHHBIX MPU3HAKOB IPYU MOHO-, [TU-,
MOJIMTHOPUIHOM M aHATTU3UPYIONIEM CKPEIUBAHUH Y YEIIOBEKA

Tema 2.7.
B3aumoneiictBue
reHOB

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yueHnue:

I'enoTurm kak nenocTHas cucremMa. MHOKECTBEHHOE 1IeMCTBHE TeHOB. 1 Ineiiorponusa. MHOXeCTBEHHBIN
amenusM. BzaumopeiictBue amienbHbIX reHoB. KogomuHupoBanue. B3anmoaelicTBre HeaenbHbIX TE€HOB.
KommnemenrapHocts. Onucras. [lonumepus

IpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEPIKAHMNE IPAKTHYECKOTO 3aHATHS

Pemenne 3ama4d Ha OMnpeaAcICHNUEC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
PAa3JIMIHBIX TUIIAX B3aUMOJSUCTBHUS T CHOB, COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIHBAHUA

*B Tom 4yunciie Ha BbIOOP 00pa3oBaTe1bHON OPraHu3anuu:

* [l mpodeccuit/crnenuanbHOCTeH CBI3aHHBIX ¢ 00BEeKTOM H3yueHus ‘“‘Pactenus’” HeoOxoaum moaoop
TCeHETHYECKUX 3a/1a4 Ha OTPE/ICIICHNE BEPOSATHOCTH BOSHUKHOBEHUS HACIICICTBCHHBIX IIPU3HAKOB MIPH
Pa3IMYHBIX TUTIAX B3aMMOJICHCTBHSI T€HOB Y paCTEHUH

* [l mpodeccuit/cnenuanbHOCTeN CBI3aHHBIX ¢ 00beKTOM H3ydeHHs ‘“YKuBOTHBIE” HE00X0 UM MOa00D
TEeHETUYECKUX 3a/1a4 Ha ONPEEIIEHNE BEPOSATHOCTH BOZHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHbIX TUIIAX B3aUMOJEHCTBHSI T€HOB Y )KUBOTHBIX

* JInst mpoeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “YenoBek” HE0OXOAUM MOI00p

OK 01
OK 02
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TFCHCTUYCCKUX 3aJia4 Ha OIIPCACIICHUC BEPOATHOCTH BO3BHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB ITPU
PAa3JIMYHBIX TUIIAX B3aI/IMOI[eI\/JICTBI/I$I T'CHOB Yy YCJIOBCKA

Tema 2.8. OcHoBHOE coep:kaHue
CuemnieHHOe Teoperuueckoe o0yueHue:
HacJle/l0BaHue 3akonbl T. Moprana. CuernseHHoe HaclleZJOBaHUE T€HOB, HapyIlIeHHE CIeTUIEHUs. XpOMOCOMHAs TEOPHs
NPU3HAKOB HACJIEICTBEHHOCTHU. [ 'eHeTnueckoe KapTupoBaHue XpoMocoM. Vcrnonp3oBaHe KpoCCHHTOBEpa JUIs
COCTAaBJICHUSI TEHETUUECKHUX KapT XpOMOCOM
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOI0 3aHATHSA:
Pemenue 3aa4 Ha onpesiesieHne BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIIETJIEHHOM HAaCJIeIOBAaHUU, COCTABJICHNE TCHOTUITMYECKUX CXEM CKPEIIMBAHUS OK 01
*B ToM 4HciIe HAa BLIOOP 00pa30BaTeIbHOM OPraHu3alu: OK 02
Jis mpodeccuii/crienuaibHOCTEH CBSI3aHHBIX ¢ 00BEKTOM H3ydeHUs “‘PacTenus’” He0OX0 UM TOI00p
TFeHETUYECKUX 3a/1a4 Ha ONPE/IEIIEHNE BEPOSATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
CLICTVIECHHOM HAaCJIEI0BaHUU Y paCTEHUM
Jlnia npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00beKTOM H3yueHus ‘“J)KMBOTHBIE” HEOOXO0AUM MO100p
TeHEeTUYECKUX 33/]1a4u Ha ONpeielieHne BePOSITHOCTH BO3HUKHOBEHUS HACJIEACTBEHHBIX PU3HAKOB MIPU
CLIETIJIEHHOM HACJIEZIOBAaHUH Y )KUBOTHBIX
Jns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “YenoBek™ HE0OX0UM MOI00p
TFeHETUYECKUX 3a/1a4 Ha ONPE/IeIIEHNE BEPOSATHOCTH BOSHUKHOBEHHUS HACJIEJICTBEHHBIX PU3HAKOB IIPU
CLIETJIECHHOM HAacJIeI0BaHUU Yy YEJIOBEeKa
Tema 2.9. OcHoBHOE coep:kaHue
I'eneruxa moJa Teopernuyeckoe o0y4yenue:
XPpOMOCOMHBIN MEXAHU3M ONPEEIICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U
rereporaMeTHbIi NoJ1. ['eHeTnueckas CTpyKTypa oJI0BbIX XpoMocoM. HaciienoBaHnue Mpu3HaKkoB, OK 01
CLEIUICHHBIX C M1OJIOM OK 02
IIpakTHYeckHne 3aHATHSA:
Pemenue 3aa4 Ha onpe/eneHrne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB, CIEIUIEHHBIX C
I10JIOM, COCTABJIEHUE T€HOTUIMUYECKHUX CXEM CKPEILBAHUS
Tema 2.10. OcHoBHOe coepkaHue OK 01
I'enernka TeopeTnueckoe o0yueHue: OK 02
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YeJI0BCKA

Kapuorumn genoBeka. MeTopl U3ydeHUsI TCHETUKH YEIOBEKA: TeHEATOTUYECKU, OTM3HEI[OBBIN,
[UTOTEHETHYECKU, OMOXUMHUYECKUHN, TIOMYJISAIIMOHHO-CTaTUCTHYECKU. HacnencTBeHHbIe 3a001eBaHms
4esioBeKa. | eHHbIe 1 XpOMOCOMHBIE 00JIe3HHU YenoBeKka. bose3Hu ¢ Hacae1CTBEHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEUIIUHCKON T€HETUKU B MPEJOTBPALLICHUN U JICUCHUH T€HETUYECKUX
3a00/1eBaHNH YeI0BEKa

IIpakTuyeckue 3aHATHS:

Pemrenue 3a1au Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIECTBEHHBIX MPU3HAKOB, UCIIOJIb3YS
METO/Ibl TCHETUKH YE€JI0BEKa, COCTABJIICHHE T€HOTUITUYECKUX CXEeM CKpemuBanus. [IpencraBiennue yCTHBIX
COOOIICHUH C Mpe3eHTaIel 0 HACIEACTBEHHBIX 3a00JICBaHHUAX YEIOBEKa

Tema 2.11.
3akoHOMepHOCTH
H3MEHYUBOCTH

OcHoBHOE CoAcpKaHuEC

Teoperuueckoe od0yueHnue:

B3aumoneiicTBue reHoTUIIA U Cpeibl IpU GOPMUPOBAHUU (PEHOTHIA. MI3MEHUMBOCTh IPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. BUIbIl H3MEHUNBOCTH: HACJIECACTBECHHAsS] U HEHACIICICTBEHHAS.
3aKOH rOMOJIOTMYECKUX PAJI0B B HacieacTBeHHON usmenunBoctu (H.W. BaBunos).

MonudukarnonHas, win GeHOTUIINYeCKasi K3MEHYUBOCTh. Polb cpeibl B MOAU(PUKAITMOHHOM
n3meHunBocTH. Hopma peaknun npusHaka. BapuanmoHHbIN ps M BapUALIMOHHASI KpUBas. XapaKTePUCTUKA
MOIU(PUKAITMOHHON U3MEHUYNBOCTH

HacnencrBeHHast, Wiy reHOTUITMYECKast M3MEHUMBOCTh. KOMOMHATHBHASI H3MEHUYHUBOCTb.

MyTtannoHHast U'3MEHYUBOCTh. BUbl MyTanuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [ [prunHEI
BO3HHUKHOBEHHUS MyTallui

HpaKaneCKne 3aHATHUA:

Pemenne 3aaa4 Ha OMNMpPCACIICHUEC TUIIa MyTalluU ITPU NMEPEAAYC HACICACTBECHHBIX ITPU3HAKOB, COCTABJICHUC
TFCHOTHUITMYCCKHUX CXEM CKpPCHIMBAHHUA

OK 01
OK 02
OK 04

Tema 2.12.
Cenexkuus
OpPraHu3MoB

OcHoBHOe coaepkaHue

Teopernueckoe o0yueHue:

Cenexius Kak Hayka. MeTopl CeNeKIIMOHHOM paboThl. ['eTepo3uc u ero nmpudnHbl. FIcKycCcTBEHHBIH 0TOOD:
MaCCOBBIN ¥ MHANBUYaTbHBINA. JTalbl KOMOMHAITMOHHOU cenekimu. CopT, Topojaa, mTaMM

AJITOPUTMBI PEIICHUE 3a/1a4 HA ONPEJEIEHUE BO3MOKHOTO BOSHUKHOBEHHUS HACJIEICTBEHHBIX MTPU3HAKOB 10
CEJIEKIIUHU, COCTABJICHUE TEHOTUITUYECKUX CXEM CKPEIIUBAHUS

OK 01
OK 02

KonTposbHnas padora
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Crpoenne U QyHKIIUN OpraHu3Ma
Pa3nen 3. Teopus 3BoJ1IonMH 16
Tema 3.1. OcHoBHOE co/lep:KaHue 2
HUcrtopus Teoperuueckoe o0yueHue: 2
IBOJIIOIMOHHOIO | [IepBbie 3BOIIOIMOHHBIE KOHIIETIIUU. ['panyanuctudeckas sontonuonnas konuenius JK.b. Jlamapka.
Y4eHus JBxyue cuibl sBonmonnu. Kpeanmonusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3Hauenue Juist OK 02
(bopMHpOBaHUS UAEU IBOIIOIHUN OK 04
[Ipennochuikyu BOZHUKHOBEHUS JapBUHU3MA. DBOJIOLMS BUI0B B Ipupoie. boprba 3a cyiiecTBoBaHue.
EcrectBennniit oTO0p. JAuBeprenius npu3HakoB U BUA000pa3zoBanue. OCHOBHBIC MOJOKEHHS
cuHTeTHYecKoi Teopuu 3Botonuu (CTI). Posnb 3BoNOLIMOHHOM TeopuH B (GOPMUPOBAHUU HAYHHOM
KapTUHBI MUpa
Tema 3.2. OcHoBHOE co/lep:KaHue 2
Muxpossomonusi | Teoperuueckoe o0yuyeHue: 2
MuKpO3BOIIOIMSA U MAKPOAIBOJIIOLIMS KAaK 3Tallbl 3BOJIIOIIMOHHOTO Npoliecca. | eHeTHueckne OCHOBbI 2
sBOJIIOIIMU. MyTanuu 1 KOMOMHAIMH KaK JI€MEHTapHbIN 3BOJIIOLMOHHBIN MaTtepual. [lonynauus kak
AJIeMEHTapHasi €AUHULA SBOTIOIUH.
JIBroky1ue cuiibl ((hakTopsl) 3BOMIOLKUN. MyTallMOHHBIN Npoliecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. OK 02
Murpanus. M3omsamums nonyasiuii: reorpaguyueckas (IpoCcTpaHCTBEHHAs ), OMoIornyeckast
(penpoyKTHBHAsA).
EcrecTBeHHbIi 0TOOp — Hanpassirouil GpakTop 3BoIoIMH. boppba 3a cyiiecTBoBaHME Kak MEXaHU3M
JEMCTBHS €CTECTBEHHOr0 0TOOpa B nmonyisiusax. Bua u ero kpurepun (nmpusHaku). BunooOpazoBanue kak
pe3yNbTaT MUKPOIBOIIOINH
Tema 3.3. OcHoOBHOe coiep:KaHue 2
MaxkposBoouus | Teoperuueckoe odyuenue: 2
Maxponsosrornust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroimu (A.H. Ceseprios). [lytu 2 OK 02
JOCTHKEHUS] OMOJIOrMYECKOro mporpecca: apomopdos, uaunoaganrtaius, oomas aereaepanus. MeTo sl
M3y4eHHUs MaKpOIBOIIOIMHU. 3aK0H 3apoibieBoro cxozicTsa (3akon K. bapa). buorenerndeckuii 3axon (3.
I'exkenp, @. Mromep). O0mue 3akoHOMEPHOCTH (TIpaBUIIa) SBOTIOIIAN
Tema 3.4. OcHoOBHOe coiep:KaHue 4 OK 02
Bosnuknosenue u | TeopeTuueckoe odyueHnue: 4 OK 04
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pa3BUTHE )KU3HHU
Ha 3emuie

I'unoTe3bl ¥ TeOpUM BO3SHUKHOBEHUS JKU3HU Ha 3eMJIE: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apOKJEHUE, CTAlMOHAPHOE COCTOSHUE, ITAHCIIepMUs, 01Mono33. Hauano opranudeckoil 3BOJIIOIHH.
[TosiBneHne nepBbIX KIETOK. DBOIIOLMS METa00IM3Ma. DBOIIOLUS IEPBLIX KiIeTOK. [IpokapuoTs! u
9yKapuoThl. [Iporcxox/ieHue MHOIOKJIETOUHBIX OPraHU3MOB. BOZHUKHOBEHNE OCHOBHBIX LIapCTB AYKapuoT.
OCHOBHBIE Y€PThI IBOJIIOLIUU PACTUTEIBHOT0 MUpa. OCHOBHBIE YEPThI IBOJIIOLMH JKUBOTHOTO MUPA

IIpakTuyeckue 3aHATHS:

HpCI[CTaBHeHI/Ie YCTHOTI'O COO6H.[CHI/I$I W JICHTBI BDECMCHHU 110 OCHOBHBIM 3TallaM BO3BHHUKHOBCHHA U pa3BUTHUSA
JKUBOTHOI'O U PACTUTCIIBHOIO MUpa, IMMOATrOTOBJICHHLIX 110 IIECPECYHIO HCTOYHHNKOB, PEKOMCHOBAHHBIX
npenoaaBaTcjIcM

Tema 3.5.

OcHoBHOE CoAcpKaHuEC

IIpoucxoxnenue

Teoperuueckoe od0yueHnue:

Y€JI0BCKA —
AHTPOIIOreHe3

AHTponosiorus — Hayka o 4yesoBeke. CucreMaTiueckoe MojoKeHue uenoseka. CXoAcTBO YeI0BeKa C
KUBOTHBIMHU. OTIMYHA YEJIOBEKA OT KUBOTHBIX. [IpAIMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOW CUTHAJIbHOW cUcTeMbl. COOTHOIIEHNE OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

OCHOBHBIE CTaJUU aHTpOIOreHe3a. JIpuonuTeKu — MpeiKu YeloBeKa U 4YeI0BEKOOOPa3HbIX 00€3bsH.
[IporoanTpomn — npeiecTBEHHUK YelloBeKka. ApXaHTpon — ApeBHeN Mt yenoBek. [laneoanTpon — apeBHUM
yenoBeK. HeoaHTpoI — 4esnoBek COBPEMEHHOTO THUITA. DBOIIOLUSA COBPEMEHHOTO YEJIOBEKA.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PACKl: €BpONIEOUHAS (eBpa3uiicKas), Herpo-aBCTPaION IHAS
(9KBaTOpUANbHAs ), MOHIOJIOMAHAS (a3MaTCKO-aMepUKaHCKast). Bpemst 1 MecTo BO3HUKHOBEHHUS
YEJI0BEUECKHUX pac. ENMHCTBO YenoBedecKux pac

OK 02
OK 04

IIpakTHYeckHne 3aHATHSA:

Bpewms u mytH paccenenus yenoBeka o miaaHere. [Iprucnoco0aeHHOCTh YeoBeKa K pa3HbIM yCIOBHIM
cpensl. Bnusinue reorpaguueckoit cpeipl Ha MOp(HOIOTHI0 U (PU3UOJIOTHIO YETTOBEKa

3amuTa JIGHT BPeMEHU U MEHTAIbHBIX KapT B JopMaTe YCTHOTO COOOIIEHHs, TTOJTOTOBICHHBIX IO MEPEUHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MPETOJaBaTEIEM

KonTpouabnas
padora

TeOpCTI/I‘-ICCKI/IC ACIICKTHI 3BOJIFOIIMH )KM3HHU Ha 3emite

Pa3gen 4. Dxonorus

34

Tema 4.1.

OcHoOBHOe coiep:KaHue

OK 01
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IKOJIOTHYECKHE
(axTopsI U
cpeabl JKU3HH

TeopeTnueckoe o0yueHue:

Cpenpl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MeHHAsI. DU3HKO-
XUMHYECKHE OCOOCHHOCTH CpeJl OOMTaHHs OpraHu3MOB. [IprucnocobieHust OpraHu3MOB K JKU3HH B Pa3HBIX
cpenax. [Tonstue sxonoruueckoro pakropa. Knaccuduxarms sxonoruueckux ¢pakroposn. [IpaBuio
muanmyMa 1O. JIn6uxa. 3akon TosnepantHocta B. Hlendopna

OK 07

Tema 4.2. OcHoOBHOeE co/lep:KaHue
Honynsuus, TeopeTnueckoe o0yueHue:
coo0uecTBa, DKoJoru4eckasi XapakTepucTUKa BUJa U MOMYJISILUKI. DKOJIOTHYEeCKas HUILA BUAA. DKOJOTHYECKUE
IKOCHCTEMbI XapakTepucTrku nomnyisinuu. CoobIiecTBa U 3kocucTeMbl. bruonieHos u ero crpykrypa (B.H. Cykaues).
CBs3u Mexly opranu3Mamu B OuorieHo3e. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBI: IPOAYLICHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BelecTB U MOTOK SHEPIUU B 3KocucTeMe. Tpodudeckrue ypoBHHU. OK 01
AHTpPOIOTreHHBIE YKOCUCTEMBI. ATpOdKOCHCTEMbI. OTINYUS arpO3KOCUCTEM OT OHOT€OIEHO30B. OK 02
VYp6oskocucrembl. OCHOBHbIE KOMIOHEHTBI YPOOIKOCHCTEM OK 07
IIpakTHyeckue 3aHATHA:
Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNN 3KOcHCTEMbI. bruomacca u mpoayKius. DK0JIOTHYeCKue
MTUPaMUJIBI YUCET, OMOMACCHI M SHEpTruu. [IpaBuIio mupaMuIsl SHEPTUH.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 MIEPEHOCY BEILECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIEHUE TPO(PUUECKUX LIeTIel U MUpaMul OMoMacChl U SHEPTUU
Tema 4.3. OcHoBHOE cogepkaHue
Buocdepa - Teoperuueckoe od0yueHue:
rjodajabHast buocdepa — xxuBas o6onouka 3emnu. Pazsutue npencrasnenuii o ouochepe B tpynax B.U. Bepnanckoro.
IKOJIOTHYecKast Ob6nacTtu Ouocdeps! u e€ cocran. JKuBoe BelecTBo Onocdepsl U ero GyHKIUU OK 01
cucrema 3aKOHOMEPHOCTH CyliecTBOBaHMs O6rocepbl. OcobeHHOCTH OHOoCchephl Kak I1100anbHOM IKOCHCTEMBI. OK 02
JluHamuueckoe paBHOBecHe B Onocdepe. PuUTMuuHOCTh siBjeHu# B Onochepe. KpyroBopoTsl BemecTs u OK 07
OMOTe0XUMHUECKUE LUKJIIBL. [ 100aibHbIe S9KOJIOTHYECKHE POOIeMbl COBPEMEHHOCTH U ITYTH UX PELICHUS
IIpakTHYecKkHe 3aHATHSA:
Pemrenne nmpakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 3a/1a4 Ha OIpe/IesIeHUE TUTOIIAIN HACAKICHUN JIIs
CHIDKEHHSI KOHIICHTPAIIMHU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETo PerHoHa MPOKUBAHHS
Tema 4.4. OcHoOBHOe coiep:KaHue OK 01
Buansinue TeopeTnueckoe o0yueHue: OK 02
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AHTPONMOTreHHBIX
(haxkTopos Ha

ounocdepy

AHTpOIIOTeHHBIE BO3IEHCTBUS HA Ouocdepy. 3arps3HeHHs KaK BUJ aHTPOIIOT€HHOTO BO3ACHCTBUS
(xumuueckoe, usuueckoe, buonrocuveckoe, Omxoovl nNPoOU3BOOCmMaa u nompeobieHust). AHTPOIIOTCHHbIC
BO37eHCTBUS HAa aTMOocdepy. Bo3aelicTBus Ha ruapocdepy (3aepasHeHus u ux UCMoYHUKU, UCMOUJeHUs
600). BosneiictBust Ha uTochepy (decpadayus nouesl, 6030elicmsue Ha 20pHble Nopood, Heopa).
AHTpOIIOTeHHBIC BO3JICHCTBHSI HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenbHble cO0buecmsa,
HCUBOMHBLL MUD)

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aIAHUM IO COXPAHEHUIO MPUPOJHBIX PECYPCOB CBOETO
pEeruoHa NnpoKUBaHUs

*B Tom 4mciie Ha BLIOOP 00pa30BaTe/IbHOIT OPraHU3aNMM:

Jiia npodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00bEKTOM H3yueHus “‘PacTeHus’” npeanaraercs mpakTHKO-
OpPUEHTHUPOBAHHOE PACUETHOE 33aJIJaHUE M0 PacueTy CTPYKTYPHI 3a11aCOB JPEBECUHBI

Jna npodeccuit/crienuanbHOCTEH CBSI3aHHBIX ¢ 00beKTOM H3yueHus ‘“JKUBOTHBIE MpeanaraeTcs IpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 33J]aHUE 11O OLIEHKE PHIOOIIPOTYKTHBHOCTH BOJIOEMOB

Jlnia npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM M3ydeHus “UenoBek’ mpeasiaraercs NpakTUKO-
OPHEHTUPOBAHHOE PACUETHOE 3a/IaHUE PacueTa BOJONOTPEOIICHUS HACEIIEHHOTO ITyHKTa

Z[J'ISI HpO(l)CCCHfI/ CIICLIMAJIbHOCTEN CBSI3aHHBIX C I[O6BI‘I€I>'I MOJIC3HBIX UCKOIIACMBIX MPEIJIaracTcs NpakTHuKo-
OPHUCHTHPOBAHHOC PACUCTHOC 3aJaHUC I10 PACUCTY CPOKaA UCUCPIIAEMOCTH TPUPOAHBIX PECYPCOB

Z[J'ISI HpO(l)CCCHfI/ CIIELMAJIbHOCTEN CBSI3aHHBIX C CEILCKUM XO31CTBOM npeanaracTcs nMpakTUuKo-
OPHUCHTHPOBAHHOC PACYCTHOC 3a/JaHUC 110 OLICHKE OanaHca OPTraHU4YC€CKOIr0 BEUICCTBA IMOYBbI

OK 04
OK 07

Tema 4.5.
Bausinue
COUMAJIBLHO-
IKOJOTHYECKUX
(haxkTopos Ha
310pPOBbe
YyeJi0BeKa

OcHoBHOE CoACpPKAHUEC

14

Teoperuueckoe o0yueHue:

310poBbe U €ro cocTaBistonre. GaKkTOPhI, MOIOKUTEIHHO U OTPUILIATEIHHO BIHSIOIINE HA OPTaHU3M
4enoBeKa. BpenHble MPUBBIUKH: MOCIEACTBUS U npodruiakTuka. [I[podiemMa TeXHOTEHHBIX BO3ICHCTBUI Ha
3JI0pOBbE YETIOBEKa (IJIEKTPOMArHUTHBIE MOJISI, OBITOBAs XUMUS, U30BITOUHBIEC ITyMbI, pAJAUALINAS U T.I1.).
AnanTanusi opraHuzMa 4esoBeka K akTopaM OKpy»Karoliei cpesibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
YeJIOBEKa. 3/T0POBbE U PAOOTOCITOCOOHOCTS.

[Tpunnume! hopMupoBanus 370poBbecOeperaroriero nopeaeHus. Ou3znyeckass akTUBHOCTD U 3/I0POBbE.
I'pynnsi 310poBbs. OCHOBBI 3aKAIMBaHUS. bBHOXMMHUUYECKHE acTIEKThl pallMOHAILHOTO TuTanus. [IpaBuna
0€30MaCHOTO MCIOJIB30BaHUS OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB
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IIpakTHYecKkHe 3aHATHSA:

Onpenenenye CyToYHOIO pallMoHa MUTAHUS

CO3,I[aHI/Ie HHHHBHHyaHBHOﬁ MMaMATKU 110 OpraHru3aliu paHHOHaﬂbHOﬁ (l)PISH‘*IGCKOfI AKTHUBHOCTH

IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEPKAHME JIAOOPATOPHOI0 3AHITHS

AN

JlabopaTopHas paboTta Ha BEIOOP:

1. JlabGoparopHas pabota «YMCTBEeHHAs: pabOTOCIIOCOOHOCTh)»

OBrnazmeHne METoJaMu OIPeICIICHHSI IOKa3aTeNel YMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHUE
MOJIYYEHHBIX PE3yIbTaTOB U ()OPMYIMPOBAHHE BHIBOJIOB (MIMCHMEHHO) C UCTIOJIB30BAHUEM HAYYHBIX
IIOHATUI, TEOPU U 3aKOHOB

2. JlabopatopHas pabora «BiausHue abnoTH4ecKux GakTOpoB Ha YeJoBeKa (HU3KHE U BHICOKHE
TEMIIepaTyphl)»

W3yueHne MEXaHU3MOB aJaNTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam U
00BSICHEHUE MOJIyYCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C UCIIOJIb30BAHUEM
Hay4HbIX [IOHATHH, TEOPUHI U 3aKOHOB

*B TOM 4Hcye Ha BLIOOP 00pa30oBaTe/IbHOI OPraHU3aAlMuU:

B kauecTBe TpUIrrepoB CHUXKAKOIIMX PA0OTOCIOCOOHOCTH MCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
npo¢eCCHOHATILHOM IeATENFHOCTH: IIIyM, TeMIepaTypa, pu3ndeckas Harpyska u T.11.

OK 02
OK 04
OK 07

KonTposbnas padora
TeopeTnueckne aclieKThl 3KOJIOTHH

IMpodeccuoHaILHO-OPMEHTHPOBAHHOE CoepKaHUE (COAeP:KAHNE IPUKIATHOTO MO/Y.JIs1)

Pa3nea 5. Buojiorus B :KuU3HU

Tema 5.1.
BbuorexHoJ0orum B
JKU3HHU KaKI0T0

Conep:xkanue

Teopernueckoe o0yueHue:

buoTtexHonorus Kak Hayka u mpou3BoJcTBO. OCHOBHbIE HANPABJIECHUSI COBPEMEHHONW OMOTEXHOIOTHH.
Metonbl OnorexHosoruu. OObeKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOJIOTHYECKUX U TeHETHUECKUX
sKcrepuMeHToB. [IpaBuia noucka u aHanmsza GMO3KOIOTHUYECKON HHPOPMAIIUHU U3 Pa3TUYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeCTBAa MacCOBOI HHpopMaInu, ceTb IHTepHeT u npyrue)

NN &~ O

IIpodeccuonanbHO-0pHMeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA:

Keticpl Ha aHanm3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHA,
KJICTOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOJOTHHA. 3aluTa Keiica: mpeCcTaBIeHuEe pe3ysIbTaTOB PELICHHUs

OK 01
OK 02
OK 04
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KEICOB (BBICTYIUICHHUE C MPE3eHTAIUEH)

Tema 5.1 o0s3arenbHa A7 U3YYECHUS CTYACHTAMH BCeX MpodeccHii/crenuaabHOCTeH

*Tema 5.2.1. BHOTEXHOJI0TMH B MeMIIUHE U (papMalluu 4
Tema 5.2.1. Conep:xkanue 4 OK 01
buorexnosornu B | [IpakTuyeckue 3aHATHA: 4 OK 02
MeIHLHHE U Pa3Butie OMOTEXHOIOTHI B 00JaCTH MEAUIMHBL U (hapMalliK ¥ IPUMEHECHHE UX B )KU3HU YCIIOBEKA, TIOMCK 2 OK 04
¢dapmanuu U aHaau3 UHQOPMAIMK U3 PA3TUYHBIX HCTOYHUKOB (HaydHast M yueOHO-HaydHas IMTepaTypa, CpeacTBa

MaccoBoi nHpopmanuu, cetb IHTEepHET 1 qpyrue)

Keticpl Ha ananu3 nHGOpPMALIUU O PA3BUTUN OMOTEXHOJIOTUH B MEUIMHE U (hapMaluu (110 rpyrimmam)

3amura keiica: [IpencraBinenue pe3ynbTaToB pelieHUs KeHCoB (BBICTYIUIEHUE C IPE3EHTaLe) 2
*Tema 5.2.2. BHOTEeXHO/10I'MH U )KUBOTHbIE 4
Tema 5.2.2. Conepxanue 4 OK 01
buorexnonoruu u | [IpakTuyeckue 3aHATHSA: 4 OK 02
JKHUBOTHBbIE Pa3Butue OMOTEXHOJIOTHI ¢ UCTIOIB30BaHUEM KUBOTHBIX, IPUMEHEHHUE IPOYKTOB OMOTEXHOJIOIUU B 2 OK 04

KHM3HH YeJIOBEKa, OUCK U aHAIN3 HH(OPMAIMK U3 Pa3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-HayuHas

JUTEparTypa, cpesicTBa MaccoBoil nHdopmaiuu, cetb IHTEpHET U ipyrue)

Kelicpl Ha aHanu3 nHpoOpMaLUK O Pa3BUTUN OMOTEXHOIOTUIN C UCIOIB30BAHNEM JKUBOTHBIX (110 TPYyIIIaM)

3ammra keiica: [IpeacraBienne pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIMEeH ) 2
*Tema 5.2.3. BuorexHoj0ruu u pacreHust 4
Tema 5.2.3. Conepxanue 4 OK 01
buorexnoyornu u | [IpakTuYyecKue 3aHITHS: 4 OK 02
pacTeHust Pa3Butne OMOTEXHOJIOTHII ¢ UCTIONIB30BaHUEM PACTEHHM, IPUMEHEHNE POYKTOB OMOTEXHOIOTUH B KU3HU 2 OK 04

9eJI0BeKa, TIOUCK M aHAIN3 HH(GOPMAIHH U3 PA3TMYHBIX HCTOYHUKOB (Hay4YHasl M yIeOHO-HayIHas

JTUTepaTypa, cpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u Apyrue)

Keiicbl Ha aHanu3 HHPOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHI C HCIIOJIb30BAHUEM PAacTEeHUH (110 TpyIinam)

3ammra keiica: [IpeacraBnenne pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C TIPE3EHTAIEH ) 2
*Tema 5.2.4. BHOTeXH0JI0T'MH B NPOMBILVICHHOCTH 4
Tema 5.2.4. Conepxanue 4 OK 01
buorexnosoruu B | [IpakTHyeckue 3aHATHSA: 4 OK 02
NMPOMBILJIEHHOCT | Pa3sBuTHE IMPOMBINLIEHHOW OHOTEXHOJIOTUI U €€ IPUMEHEHHE B KU3HH Y€IOBEKA, TIOUCK U aHaJIN3 2 OK 04
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nH(pOpMAaIUY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-HaydHas JTUTepaTypa, CpeACcTBa MacCOBOU
uHpopmanuu, cetb IHTEpHET U Jpyrue)
Keticpl Ha ananu3 nHGOpPMALIUU O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)

3ammra kefica: [IpeacraBinenue pe3yabTaToOB PEIICHHs KEHCOB (BBICTYINICHHUE C TTPE3CHTAIIUECH ) 2
*Tema 5.2.5. CounajibHO-ITHYECKHE ACTIEKThI OMOTEXHOJIOT Uil 4
Tema 5.2.5. Conep:xkanue 4 OK 01
CouuanabHo- IIpakTnyeckue 3aHATHA: 4 OK 02
ITHYECKHE DTUYECKUE aCTIEKTHI PA3BUTHSA OMOTEXHOJIOTHIA M TPUMEHEHHUE UX B KU3HH YeJIOBEKa, TOUCK U aHAJIH3 2 OK 04
acIeKThl nH(pOpPMAINY U3 Pa3IHYHBIX HCTOYHUKOB (HaydHas U yueOHO-HaydHas JIUTepaTypa, CpeACTBa MacCOBOU
OMoTexHoI0rui uHpopmanuu, cetb HTEpHET U Apyrue)

Keiicbl Ha ananu3 nHGOpMAIHN 00 STUYECKUX aCIEKTaX Pa3BUTHA OMOTEXHOIOTHH (IO rpynnam)

3amuTa keiica: [Ipeacrapnenue pe3ynbTaToB pelieHus KeHCOB (BBICTYIUICHUE C MPE3eHTaIUe ) 2

OcHoBHoOe coaepkaHue

Pa3nes 6. Buoskosornyeckue ucciae10BaHus 14 OK 01
Tema 6.1. OcHoBHOE cogepkaHue 4 OK 02
OcHoBHBIE Teopernueckoe o0yueHue: 2 OK 04
METO/bI Hayunsriit MeTos. MeTopl OM03KOIOTHYECKUX MCCIICTIOBAHUMN: TTOJIEBbIE, TaOOpAaTOPHEIE, 2 OK 07
0MO03KOJOTHIECKH | HKcriepUMeHTalbHbIe. MOHHTOPUHT OKpPYsKaroIeil cpe/ibl: JTOKaIbHBIN, perHOHAIBHBIN 1 I06abHbI
X HCC/IeI0BAHUI MeTto/pl OMCKa, aHaIu3a U 00pabOTKH MHPOPMALIMH O MPOEKTE B PA3IUYHBIX HCTOYHUKAX

JlabopaTopHbIe 3aHATHSA: 2

IlocraHoBKa Lienu, 3a/1a4, BBIABM)KEHNUE THIIOTE3bI, TPOBEJECHUE IKCIIEPUMEHTA T10 ONIPEAEICHUIO 2

ONTUMAJIBHBIX YCIOBUHN AJI pOcTa U (PU3UOIOTUYECKON aKTUBHOCTH JIPOMOKEBBIX KJIETOK. BrIsiBiIeHMe

3aKOHOMEPHOCTEH, (hopMynnpoBaHKe BHIBOJOB U IIPOrHO30B.

JlaGoparopHble pabOThI Ha BEIOOP MO MUHU IPYIIIIaM:

1. BausHue TeMiiepatypbl Ha pocTa U (U3HOJIOTMUECKYI0 aKTUBHOCTD JIPOACGKEBBIX KIETOK

2. BnusHue yriaeBoJoB Ha pocTa M (pU3HOIOTHYECKYI0 aKTUBHOCTD JPOKKEBBIX KIETOK

3. CoueraHHOE BIMSHHE TEMIIEPATYPHI U YIIIEBOJIOB HA pOCTa M (PU3HOIOTUYECKYIO aKTUBHOCTD

JPOXIKEBBIX KIIETOK

OcHoBHOE coJep:KaHue 10 OK 01
Tema 6.2. | IlpakTHyeckoe 3aHATHE 2 OK 02
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buoskosornueck
Uil IKCIIEPUMEHT

O0630p TeM ydueOHO-HCCIeI0BaTENbCKIX MPOEKTOB. BBI00p yueOHO-HCCIIeI0BATENBCKOTO MIPOEKTA U3
npeaaoKeHHbIX. PopMUpPOBaHUE KOMaHAbI IPOEKTA. AJITOPUTM BBIIIOJHEHUS IPOEKTA.
Kaxxnas rpymnna BeIOMpaeT 0JlMH U3 BAPHAHTOB YU€OHO-MCCIIEI0BATEIbCKIX MPOECKTOB!

1. Ouenka kauecTBa arMoc(hepHOro BO3IyXa

2. OueHka KauecTBa [I0YB METOI0M (PUTOTECTUPOBAHHUS

3. OueHka KauecTBa BOJ IOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJIENTHYECKUM U (PU3UKO-XUMUYECKUM

CBOMCTBaM

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

5. BunsgHue coneBoro 3arps3HEHUs Ha POCT U Pa3BUTHE CEMSIH BBICIIMX PACTEHUN
Ilepeuviii 5man vinonHenus npoekma:
O60cHOBaHME aKTYaJIbHOCTH BBIOPAaHHOM TeMbl. BrisiBiieHue npobiemsbl uccienoBanus, popmMynrpoBaHue
runoTes3sl. Beioop MeTo0B uccnenoBanus. Beibop Touek oTOopa npod Ha TEPPUTOPUH UCCIICIOBAHUS.
ITocranoBka Lenelt u 3a1a4 uccaenoBanus. OnpeaeneHue GopMbl NPEACTABICHUS PE3YJIbTATOB
uccnenoBanus. OnpeaeneHue 3TaloB U COCTaBJICHHUE II1aHa UCCIIeI0BaHUs

JlabopaTopHble 3aHATHSA

Bmopoii sman evinonnenus npoexma: OATOTOBKA HEOOXOIMMOH TOCYBI M MaTepralia JijIsl SKCIIEPUMEHTA,
MPOBEJICHUE IKCIICPUMEHTA, TIEPHONIECKast MPOBEPKA TEUCHUS SKCIIEPUMEHTa/ cOOp MaTepuaia B
BBIOPAHHBIX TOYKAX O0TOOpa Mpood

Tpemm} oman 6vlnojiHeHUsA npoekma. NMOJYUCHUC IICPBUYHBIX S3KCIICPUMCHTAJIBHBIX JAHHBIX, TIPOBCACHNC
CTaTUCTUYECKON 06pa60TKI/I TMOJIYUYCHHBIX JaHHBIX

qemeepmbn? aman 6vlNOJIHEHUA npoeKkma. BbISABIICHUC 3aKOHOM€pHOCTCI\/'I, q)OpMYJIHpOBaHI/Ie BBIBOJIOB H
IIPOrHO30B, OLI€HKA Ka4C€CTBA UCCICAYEMOT'O 00BEeKTA MO pe3yiabTaTaM OHOYKOIOTMYECKOTO aHaIn3a

IIpakTHYeckue 3aHATHA

3ammra npoekra. [IpencraBienue pe3yabTaToB BHIIOIHEHUS y4eOHO-UCCIIEA0BATENBCKUX TPOSKTOB
(BBICTYILIEHUE C NTPE3EHTALUEN)

OK 04
OK 07

CamocrosTenbHas paboTta

12

WNvHuBUIyaTbHBINA TPOEKT (BXOIUT B C.p.)

Koncynbranuu

[IpomexxyTrouHas arrectauus

18

Hroro

188
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3. YcaoBust peaju3anuu NporpaMmbl 001eo0pa3oBaTeJbHOr0 mpeaMera

3.1. Jnsa peanusanuu mOporpaMMmbl  001€00pa30BaTENILHOIO IpEeAMETa
JOJKHBI OBITh PETyCMOTPEHBI CIIETYIONINE CIeIMaIbHbIC TOMEIICHHUS:

Kabuner «buonocuuy, ocHallleHHBIH 000py0BaHHEM: MeOeIb, JOCKa, Me,
HaTJISTHBIE TIOCOOMS (KOMIUIEKThI YYE€OHBIX TaOJMI], IJIAKaTOB), TEXHUYECKUMU
cpencTBaMu OOYYCHHS: KOMIBIOTEP C YCTPOMCTBAMU BOCTIPOW3BEACHHS 3BYKa,
OPUHTEP, MYJITUMEIUA-TIPOCKTOP C  JKPaHOM, YKa3Ka-TIpe3eHTep s
IIPE3CHTALUN.

JlabGopaTopusi, OCHallleHHass O0O0OpYyIOBaHUEM JUIsl TPOBEIACHUS 3aHATHIA:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JabopaTopHas mnocyaa (TpoOupKH,
MOJICTaBKHU JJI TPOOUPOK, MUHIIETHI, NECOK, CTYIKHU C MECTUKAMH, IPEAMETHBIE U
MOKPOBHBIC  CTEKJAa, CTEKJISIHHBIC  IMAJIOYKH,  [PENapoBaJIbHBIE  WIJIH,
dbunbTpoBanbHas Oymara (candeTku), CTakaHbl) THUIEPTOHUYECKUU PacTBOP
xjgopuaa Hatpusi, 3%-HbIA pacTBOpP MEPOKCHUIA BOJAOPOAA, PacTBOp HoAa B
HOIHMCTOM KaJluH, TJIMUEPUH, KIIyOHH KapToQes, JUCT 3JIOAEH KaHAIACKOU, MIIOA
psAOMHBI OOBIKHOBEHHOW (pSIOMHBI WJIM TOMAara), JyK pemnyatrblii, pa3Be/ICHHbIC B
BOJIC JAPOXKKH);

3.2. HudopMauuoHHoe o0ecneyeHHe peaju3alMd  MPOrpPaMMbI
0011e00pa3oBaTeJIbHOIO MpeaMeTa

1. Pexomenayemebie neJyaTHbIC U3JIaHusA o peanu3auuu
00111e00pa30BaTEeIbHON  JWCIUIUIMHBI ~ TPEACTaBIEHbl B METOTUUECKUX
PEKOMEHAIUAX 110 OpraHu3aIuu 00yUYeHHUs.
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4. KOHTPOJIb U OlIeHKA Pe3yJIbTATOB 0CBOEHHS 0011e00pa30BaTEIILHOTO

npeamMeTa

KOHTpOJII) N OIOCHKA PC3YyJIbTATOB OCBOCHUA O6Hl€06paBOBaTCHBHOFO npeamMeTa

PACKPBIBAIOTCA  4YCPC3  JUCHUILNIMHAPHBIC  PC3YJIbTAThI, HalpaBJICHHBIC  Ha

dbopmupoBaHre OOMMX W MPOPECCHOHATBHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oomas Pazgen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIEeT
eHIMsA
Paznea 1. Knerka — Konrtponbnas padora “MonekynspHbIil ypOBEHb
CTPYKTYPHO- OpraHu3aly >KUBOro”
(pyHKIHMOHAJIbHAS eINHUIA
KHBOI'0
OK 02 | Tema Nel.l. 3anonHenue TabIUIBI C OTUCAHUEM METOJIOB
buonorus xak Hayka MUKPOCKOIIUPOBAHMS C UX IOCTOMHCTBAMU U
HE/I0CTaTKaMHU.
3anonHeHue Tadbauipl «Bkiaa yueHbIX B pa3BUTHE
OMOIOT I
OK 02 | Tema Nel.2. 3anojHeHUe CPaBHUTEIBLHOM TaOIUIIBI CXOACTBA U
OO01as XapakTepUCTHKA )KU3HU | pa3In4Mil )KUBOTO U HE KUBOTO
OK 01 | Tema Nel.3. @poHTaIBHBIN OIIPOC
OK 02 | buosnoruuecku BaxHble [ToaroroBka yCTHBIX COOOIIEHMH ¢ Ipe3eHTaLUEN
OK 04 | xumMHUYECKHE COETUHEHUS BrinonHenue u 3ammra 1abopaTopHbIX padoT:
«Onpenenenue sutamuHa C B MpoyKTax
MUTAHUSAY,
«['uppodunbHO-THAPOGOOHBIE CBONCTBA JIUITUIOBY
OK 01 |Tema Nel.4. OnenuBaemas IUCKyCCus IO BOIIPOCaM JIEKIIMH
OK 02 |CrpykrypHO-hyHKIHOHATIbHAA  |Pa3paboTka MEHTaNbHOM KapThl 1O KIaCCU(PHUKALINN
OK 04 |opranusamus KIeTOK KJIETOK U UX CTPOEHUIO Ha MPO- U
9YKapUOTHUYECKUX U I10 [IApCTBaM B MUHHM I'pyIIax
Brinonnenue u 3amuTa J1abopaTopHbIX padoT:
«CtpoeHue KIIeTKH (pacTeHus, ;)KUBOTHBIE, TPHObI)
Y KJIETOYHbIE BKIIIOUEHUS (Kpaxmall, KapOTUHOUIBL,
XJIOPOILIACTBI, XPOMOIIIIACTHI)»,
«[IponutiaeMocTs MeMOpaHsbI (T1a3MONTH3,
JIETIIa3MOJIH3)»
OK 01 | Tema Nel.5. @pOHTAIBHBIN ONPOC
OK 02 | CrpykrypHO-pyHKIMOHaTIbHBIE |Pa3zpaboTka rimoccapus
(dhaKTOpBI HACIECTBEHHOCTH Pemenue 3agau Ha onpeneneHne
IIOCJIE0BATENBHOCTH HYKJIEOTHIOB
OK 01 | Tema Nel.6. @pOHTAIBHBIN OIPOC
OK 02 | ITpoueccsl matpuuHoro cunteza | Tect «IIpoueccel MaTpU4HOTO CUHTE3a»

Pemenue 3agau Ha onpeneneHne
MOCJIEA0BATEIBHOCTH AMUHOKHUCIIOT B MOJIEKYJIE
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Oenka

Pemrenue 3amau Ha onpeneneHue
MOCJIEIOBATEILHOCTH AMHUHOKHUCIIOT B MOJICKYJIE
Oenka B CiTydae U3MEHECHHS TTOCIIeI0OBATEILHOCTH
Hykieotusio JJHK

OK 02 | Tema Nel.7. OpOHTATBHBIN OMPOC
OK 04 | Heknerounbie (GOpMBI KU3HH [ToaroroBka yCTHBIX COOOIIEHUH € TIpe3eHTaIUeH
(BUpycHBIE U OaKTepUaIbHBIC 3200I€BaHUSI.
OO111e NPUHIUIBL UCTIOB30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
MIPUMEHEHUS aHTUONOTHKOB)
OK 02 | Tema Nel.8. @poHTaIBHBIN OIIPOC
OOMeH BeIIeCcTB ¥ NMpeBpaileHue | 3anoHeHUEe CPAaBHUTEITHHON TaOIUITbI
SHEPrUu B KIIETKE XapaKTepUCTHK TUIIOB OOMEHA BEILEeCTB
OK 02 | Tema Nel.9. OO6cyx1eHre o BOIpocam JIEKIUU
OK 04 | J)KusHeHHBIN UK KIIETKH. Pa3paboTka 1eHThI BpeMEHH KM3HEHHOTO ITUKJIA
Muro3. Meiio3
Pa3nea 2. Ctpoenue u KonTtponsHast padora "Ctpoenne 1 QyHKIIUH
(pyHKuMH opranuzma opraHusma’’
OK 02 | Tema Ne2.1. OuenuBaemas IUCKycCus
OK 04 | Crpoenue opranuzma Pa3paboTka MeHTaIbHON KapThl TKAHEH, OPraHOB
U CHUCTEM OpraHOB OpPraHU3MOB (pacTeHMUs,
JKUBOTHBIE, YEJIOBEK) C KPATKOW XapaKTePUCTHKOM
X QyHKIHMA
[ToaroroBka u mpeCTaBICHUE YCTHBIX
co0011IeHUH ¢ pe3eHTanuel (MMMYHHTET,
MH(pEKIMOHHBIE 3a00JIeBaHNs, JTHIEMUH,
BaKIMHALINS)
OK 02 | Tema No2.2. OpOHTATBHBIN OMPOC
®opMBI pa3MHOKEHUS 3anonHeHue TabIuIbl ¢ KPaTKOM
OpraHU3MOB XapaKTEePUCTUKON U TTpuMepaMu popm
Pa3MHOKEHHUS OPTaHU3MOB
OK 02 |Tema Ne2.3. Pa3paboTka 1€eHTBI BpEMEHHU € XapaKTEPUCTUKON
OK 04 |OnTOreHes >xMBOTHBIX U YEJIOBEKA|3TAllOB OHTOTE€HE3a OTACIIbHON IPYIIOi )KMBOTHBIX
1 YeJIOBeKa M0 MUKPOTPYIIIaM
Tect/onpoc
OK 02 | Tema No2.4. CocraBiieHre KU3HEHHBIX [TUKIOB PACTEHHI MO
OK 04 | OnTOrenes pacteHuit otnenaMm (MOXOBUIHbBIE, XBOIIEBHU/IHbIE,
MarnopOTHUKOBUIHbBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 | Tema Ne2.5. Pa3pabotka rioccapus
OCHOBHBIE OHSTHS TEHETUKHU Tect
OK 02 | Tema Neo2.6. @poHTAIBHBIN OIIPOC
OK 04 | 3akoHOoMepHOCTH HacienoBanus | Tect 1o BompocaM JeKIHUH

Pemenne 3ana4 Ha onpeesIeHue BEPOSATHOCTH
BO3HMKHOBEHHUsI HACIICACTBEHHBIX IPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U aHATTU3UPYIOLEM
CKPELIMBAHNUH, COCTABIEHUE T€HOTUIIMYECKUX
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CXEM CKpCIIMBAHUSA

OK 01
OK 02

Tema No2.7.
BsauMonelicTBuEe reHOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3amau Ha onpeneneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACIEJCTBEHHBIX MPU3HAKOB MIPH
pa3JII/I‘IHbIX THUIIax BSaHMOHeﬁCTBHH I'CHOB,
COCTaBJICHHE T€HOTHITMYSCKUX CXEM
CKpeIIUBaHus

OK 01
OK 02

Tema Ne2.8.
CUeIUIeHHOE HACIeq0BaHUe
MPU3HAKOB

Tect

PazpaboTka rioccapus

Pemenue 3amau Ha onpeneneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACIEJCTBEHHBIX MPU3HAKOB MIPH
CICIUICHHOM HaCJIEJOBaHUH, COCTAaBICHHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.9.
I'eneTuka mona

Tect

PazpaboTtka rioccapus

Pemenue 3amgayu Ha onpeneneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACJIEJCTBEHHBIX MPU3HAKOB,
CICIUICHHBIX C IIOJIOM, COCTaBJICHHUE
FEHOTUITMYECKUX CXEM CKPEIIUBAHUS

OK 01
OK 02

Tema Ne2.10.
T'eneTuka uenoBeka

Tect

Pa3pabotka rioccapus

Pemienue 3aiau Ha onpeieieHue BEPOSITHOCTH
BO3HUKHOBEHHMS HACJIEICTBEHHBIX MPU3HAKOB,
UCIIOJIb3YsI METO/Ibl TEHETUKH YeJIOBEKa,
COCTAaBJICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
[ToaroTroBka yCTHBIX COOOIIEHUN C TIPe3eHTaIuel O
HACJICACTBCHHBIX 3a00JI€BaHUAX YCIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHYMBOCTH

Tect

Pemenue 3agad Ha onpeneneHne TUa MyTaluu
IIpY TIepelaye HACIEIACTBEHHBIX IPU3HAKOB,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM CKpGHII/IBaHI/Iﬂ

OK 01
OK 02

Tema Ne2.12.
Cenekiusi OpraHu3MOB

Tect

Pa3paboTka rioccapus

Pemenue 3agau Ha onpenieieHrne BO3MOKHOTO
BO3HUKHOBEHMS HACJIEACTBEHHBIX IIPU3HAKOB 110
CEJIEKIINH, COCTaBICHNE TeHOTHITHUECKUX CXEM
CKpPEIMBaHUSA

Paznen 3. Teopusi 3Bo/1ounu

KonTponbnas pabota “TeopeTudeckue acreKkThl
SBOJIIOINH KU3HU Ha 3emiie”

OK 02
OK 04

Tema 3.1.
Hcropust 3BOIIOLIMOHHOTO YUEHHS

@pOHTAIBHBIN OIPOC
PazpaboTka JeHTbl BpEMEHU Pa3BUTHUS
SBOJIFOLIMOHHOTO yYEHUS

OK 02

Tema 3.2.
MukposBoatronus

@pOHTAIBHBIN OIPOC
PazpaboTka rioccapust TEpMUHOB

OK 02

Tema 3.3.
MaxkposBosnronus

OneHnBaemas TMCKyCCHS
PazpaboTka rioccapust TEpMUHOB

OK 02

Tema 3.4.

OpPOHTAIBHBIN ONPOC
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OK 04

Bo3HUKHOBEHME U pa3BUTHE
JKU3HU Ha 3emJie

[ToaroroBka u nmpeacTaBiIeHUE YCTHOTO COOOIIEHUS
Y JICHTHI BpEMEHU BO3HUKHOBEHUS U Pa3BUTHS
YKUBOTHOTO ¥ PACTUTEILHOTO MUpPa

OK 02 |Tema 3.5. OpOHTATBHBIN OMPOC
OK 04 (IIpoucxokJI€HHE YeIOBEKa — Pa3paboTka eHT BpeMeH! U MEHTaJIbHBIX KapT Ha
AHTPOIIOTEHE3 BBIOOD:
“DBONIOLMS COBPEMEHHOTO YesioBeka”, “Bpemst u
IyTH pacCeeHuUs YEIOBEKa MO MIaHeTe”,
“Bnustaue reorpaduyueckoit cpebl Ha
MOP(}OIOTHIO ¥ PU3UOJIOTHIO YETIOBEKA,
“YemoBeyeckue pacel’, 00CYKIeHUE
Pasznea 4. Ixosorus KonTpoabHas padora “Teopernueckue
aACHEeKTHhI IKOJIOTHN”
OK 01 |[Tema4.l. TecT mo skoorHYecKuM (aKkTopam U cpeam
OK 07 |9xonoruyeckue HakTopsl U JKU3HU OPraHU3MOB
CpeIbl KU3HU.
OK 01 |Tema4.2. CocraBiieHHE CXeM KpyroBOpoTa BELIECTB,
OK 02 |[Tomymsiuumsi, cooO1iecTna, UCIIOJIb3Ysl MaTEpUAIIbI JIEKIUU
OK 07 |3xocucTeMsl Pemenue npakTKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJJaHu# 10 EPEHOCY BEIIeCTBa U SHEPTUU B
IKOCHCTEMAaX C COCTABJICHUE TPOPUICCKUX IETIeH
nUpaMul OMOMAaCChl U SDHEPTUU
OK 01 |Tema4.3. OueHuBaemasi JUCKyCCUs
OK 02 |buocdepa - rinobanbHas Tecr
OK 07 |’Kkomoruyeckasi cuCTemMa Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX

3a71a4d Ha OTpe/IeICHNE TUIOMAAN HACAKICHUH IS
CHU)KEHMSI KOHIIEHTPAIIUU YTJIIEKUCIIOTO Ta3a B
aTMocdepe CBOETO peruoHa MpOKUBAHUS
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OK 01

Tema 4.4.

Tect

OK 02 BinsiHue aHTpONOTreHHbIX Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX
OK 04 (hakTopoB Ha Orochepy pacyETHBIX 3a/IaHUM TT0 COXPAHEHUIO
OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
MPOXKUBAHUS
OK 02 Tema 4.5. OuenuBaemas IUCKycCUs
OK 04 Bnusaue conuanbHo- BrinosiHeHUs MPaKTUYECKUX 3aJaHUIM:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpezesieHre CyTOUYHOTO paliioHa
3/10POBBE YEJIOBEKA MATaHUs,
“Cozianue UHIMBUYaJIbHOM aMATKH 110
OpraHu3aIy paluoHaIbHON (U3HUECKOi
aKTUBHOCTH
Boinonnenue nabopatopHoit paboThl Ha
BEIOOD:
"YMcTBeHHas paboTocnocoOHOCTD",
"Bnusiaue abnoTrueckux GakTopoB HA
YyenoBeKa (HU3KHUE U BBICOKHE
TeMieparypsl)"
*IIpodeccuonajibHo- 3amura Keica: mpeICcTaBIeHUE Pe3yIbTaTOB
OPMEHTHPOBAHHO COJeP:KaHMe |PELICHHs KeHCOB (BBICTYIICHHUE C
Pa3nen S. Buosiorusi B ;KM3HM  |[IpE3€HTALUEH)
OK 01 *Tema 5.1 BelinonHenue kelica Ha aHAIU3
OK 02 buorexHoNOrNN B KU3HU MH(OpPMAaLIUU O HAyYHBIX JOCTHKEHUSIX B
OK 04 Ka)KI0ro 0071aCTH TEHETHYECKUX TEXHOJIOTUH,
KJIETOYHOU MHXKEHEPUH, MUIIEBBIX
OMOTEeXHONOrHi (TI0 TpyMIam),
MIpEJICTaBICHHUE PE3YJIHTATOB PEIICHUS
KEHUCOB
OK 01 *Tema 5.2.1. BrinonHeHue keiica Ha aHanu3
OK 02 buorexHonoruu B MeUIMHE U |MH(OPMALIUK O PA3BUTUN OMOTEXHOJIOTH B
OK 04 bapmaru MenuuuHe U dapMaiuu (1o rpymnmnam),
MIpEJICTaBICHHUE PE3YJIHTATOB PEIICHUS
KEHUCOB
OK 01 *Tema 5.2.2. BrimonHeHnue keiica Ha aHaNIN3
OK 02 buorexHonoruu u )KMBOTHBIE nH(OpMaIIUU O Pa3BUTUU OMOTEXHOJIOTHIA C
OK 04 HCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHHUE
MPOJYKTOB OMOTEXHOJIOTUH B JKU3HU
yenoBeKa (1o Tpymmam), IpeCcTaBlIeHNe
pEe3yJbTATOB PEIICHUS KEHCOB
OK 01 *Tema 5.2.3. Brinonnenue kelica Ha aHAIU3
OK 02 buorexHonoruu u pacreHns nH(pOpMaLUU O Pa3BUTUU OUOTEXHOJIOTUH C
OK 04 MCII0JIb30BaHNUEM pACTEHUH (I10 TpyIIam),
MIpe/ICTaBJICHHUE PE3YJIbTATOB PEIICHUS
KEWCOB
OK 01 *Tema 5.2.4. Brinonnenue kelica Ha aHAIU3
OK 02 [IpombineHHast OMOTEXHOIOTHS |MH(OPMALIMK O Pa3BUTUU MTPOMBIIIITICHHON
OK 04 OnoTexHoI0ruH (1Mo rpynmnam),

MPEJCTABICHUE PE3YIBTATOB PEIICHUS
KENCOB
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OK 01 *Tema 5.2.5. BrimonHeHue Keiica Ha aHaIN3

OK 02 ConmanabHO-3THYECKUE acTIeKThl |MH(pOpMAIMK 00 3THYECKUX ACTEKTax

OK 04 OMOTEXHOJIOTHI pa3BUTHUS OMOTEXHOJIOTHH (IT0 TpyIIam),
NPECTaBICHNUE PE3yJIbTATOB PELICHUS
KeMCoB

Pa3znen 6. buoskosaornueckue | [IpencraBienue pe3yabTaToB BbITOJIHEHUS
HccJie0BaHUSA yueOHO-HCCIIeIOBATEIbCKUX TPOEKTOB
(BBICTYIIJIEHUE C NTPE3ECHTALUEN )

OK 01 Tema 6.1. Beimonnenue nabopaTopHbIX paboT Ha
OK 02 OCHOBHBIE METOBI BBIOOpP B MUHHTPYIIITAX:

OK 04 OMOdKOJIOTHYECKIX 1. BaustHue TeMmeparypsl Ha pocta u
OK 07 HCCIIEIOBAHU I (bM3HOJIOTHYECKYIO aKTUBHOCTh

JPOXKIKEBBIX KIIETOK

2. BnusHue yrieBoioB Ha pocTa U
(U3HOIOrMYECKYI0 aKTUBHOCTD
JPOJOKEBBIX KIETOK

3. CoueraHHOE BIHMSIHUE TEMIIEPATYPHI U
YIJIEBOJIOB HA POCTa U
(U3HOIOrMUECKYI0 aKTUBHOCTD
JPOOKEBBIX KIETOK

OK 01 Tema 6.2 BremonHenue yueOHo-
OK 02 buoskonornueckuit HCCJIEI0BATEIbCKOTO MPOEKTa Ha BHIOOD:
OK 04 3KCIIEPUMEHT 1. Ouenka kavecTBa aTMochepHOTo
OK 07 BO3/lyXa
2. OrneHka Ka4ecTBa MOYB METOJIOM
¢uToTECTUPOBAHUS

3. Ouenka KayecTBa BOJ| MOBEPXHOCTHBIX
BOZIOEMOB I10 OPraHOJIENITUYECKUM U
(U3UKO-XMMHYECKUM CBOICTBaAM

4. Bnusnue ITAB Ha poct u pazButue
CEMSIH BBICIIUX PACTCHUU

5. BiusiHue coneBoro 3arps3HeHUs Ha
POCT ¥ pa3BUTHE CEMSH BBICIIUX

pacTeHun
OK 01
OK 02 B .
OK 04 BITIOJIHEHHE DK3aMEHALMOHHBIX 3alaHUl
OK 07
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