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PabGouast mporpamma 0011€00pa30BaTENbHON JUCIUTUTHHBL  «bHOTOTHS
pazpaborana Ha ocHoBe DeAepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbLHOIO
cTaHjapTa cpeaHero oomero  oopaszoBanus (mainee -  DI'OC), (Ilpukas
Munob6punayku Poccuu ot 17 wmas  2012r. Ne 413), ®denepanbHOro
rOCy/IapCTBEHHOTO 00Pa30BATENBHOTO CTaHJAAPTa CPEAHET0 MPOGECCHOHATHLHOTO
oOpazoBanust no crneunasbHocTH 19.02.12 «TexHo0rus MPOAYKTOB NMUTAHMSA
KUBOTHOTO TPOUCXO:KAeHMsD». (3apeructpupoBano B Muniocre Poccun
21.06.2022 Ne68942), mpumepHoil pabouell mporpammsbl o0IIe00pa30BaTEIbHON
qucuuIuinHel - «buosorusy s MpoQEeCCHOHANBHBIX — 00pa30BaTEIbHBIX
OpraHu3alluid, YTBEep>KJIeHHOW Ha 3acegaHuu CoBeTa MO OLIEHKE COAEp>KaHusd U
KadyecTBa MPUMEPHBIX pabOUuX MpOrpaMM 00I11e00pa30BaTEIHLHOTO U COLMAIBHO-

TYMaHUTapHOTO LMKIOB cpeAHero npodeccronanibHoro oopaszoBanus (IIporokon
Nel4 ot 30 HOsA0Ops 2022rona).

Opranuzanus - pa3paboTUuK: ['ocynapcTBeHHOE  aBTOHOMHOE
npodeccuoHalibHOEe  oOpa3zoBaTelbHOE  yupexjaeHue Pecnyomuku — Xakacus
«ATpapHBIA TEXHUKYM.

Pazpaborunk: ['ombriep B.A., npenomaBatens 'AIIOY PX «ArpapHsbrit
TEXHUKYM
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1. O0masi xapakTepucTUKa padoveil nporpaMMbl 0011e00pa3oBaTeIbHOM
AUCHHMILINHBI «bBrosorus»

1.1. MecTo JAUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHuoOHATbHOIMI
o0pa3oBaTeJbHON MPOrPaMMBbI

OO6meoOpazoBaTenbHas AUCHUILIMNHA «bHONOTHSY) SABISETCS 0053aTeNbHOMN
4acThio  0011e00pa30BaTEIbHOTO LHMKJIA O00pa3oBaTeNbHOM MNPOrpaMMbl B
coorBeTrcTBUU ¢ DPI'OC CIIO mno crneuuanvnocmu 19.02.12 «Texnonozusn
NPOOYKMO8 RUMAHUA HCUBOMHO20 NPOUCXOIHCOCHUA).

TpynoemkocTs AUCHUIUIMHBI «buonorus» 0a30BbId ypOBEHb BapuaHT 2
coctaBnsier 144 wyaca, u3 KOTOpbIX 24 yaca BKIIOYaeT NPOdEeCcCHOHATHHO-
OpUEHTHUPOBAHHOE COEpKaHUE, YCHUIHBAIOIIEe MPOPUIbHYIO COCTABISIIONIYIO 110
KOHKpPETHOM mpodeccuu win crenuanbHocTd B 3aBucumoctd ot ®I'OC CIIO
npodeccun/crnenuaibHOCTH.

[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE BBHIOMPAETCS MO OOBEKTY
n3ydeHus ‘“JKuBoTHbIE”.

[leppon oOydeHHMss W  pacmpefesieHHe MO0 CeMecTpaM  OIpeAeliseT
oOpa3oBaTeNibHasl OPraHU3aIMs C YIETOM HEOOXOIMMOCTH MPOXOXKACHUS pa3fela
6 B BECEHHMH TMEPUOJ, YTO CBS3aHO C TIOCTAHOBKOM OHOJIOTMYECKOTO
OKCIEPUMEHTa, a TakkKe C YYETOM JIOTUKA (OPMHUPOBAHUS MPEAMETHBIX
pe3ynabTaToB, OOMMX U MPO(ecCHOHATBHBIX KOMIIETEHIUM, MEXIPEIMETHBIX
CBsA3EH C IPYTrUMU JTUCHUTUTMHAMU 0011e00pa3oBaTeIbHOTO u
obmenpodeccuoHanbHOTO NMUKIOB yueoHoro miana OITOI.

1.2. llesiu ¥ muIaHMpYeMble pe3yJbTAThl 0CBOEHHS JUCUUILTUHbI
1.2.1. llean u 3aga4y JTUCHUILIMHBI

Heab: dopmupoBanne y 0Oy4aIOMUXCS CHUCTEMBlI 3HAHMA O Pa3IMYHBIX
YPOBHSIX >KU3HU CO 3HAHHUEM COBPEMEHHBIX IPEJCTABICHUN O >KUBOW TPHUPOJE,
HaBBIKOB TI0 TMPOBEACHUIO OHOJOTMYECKUX MCCIEAOBAaHUNA C COOJIIOJCHUEM
ATUYECKUX HOPM, apryMEHTHUPOBAHHON JIMYHOCTHON IMO3UIMKU MO OEPEeKHOMY
OTHOIIICHUIO K OKpY>KarolIeh cpejie.

3agaum:

* moyiyueHHe (yHIAMEHTAIBHBIX 3HAHUH O OWOJIOTHYECKUX CHCTEMax
(Knerka, OpranuszMm, llonynamus, Bwua, O3Oxocucrema), HUCTOPUU Pa3BUTHUS
COBPEMEHHBIX MPEJICTABICHUN O >KMBOW MPHUPOJE, BBIAAIOIIUXCA OTKPBITHSIX B
OMOJIOTMYECKOM HayKe; pOoJM OHOJOrHYecKo Hayku B  (popMHpOBaHUU



COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHUHBI MHpA; METOJAaX HAYYHOIO
MTO3HAHUS;

* OBJIQJICHHE YMEHUSIMU JIOTUYECKU MBICIUTH, OOOCHOBBIBATH MECTO U POJb
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATENbHOCTU JIOACH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTHI;, OTMPEEIATh KUBBIE OOBEKTHI B MPUPOJIEC; TIPOBOIUTH
HAOJFOICHUS 32 SKOCHCTEMAaMH C IIEJIbI0 MX OMUCAHUS U BBISBJIICHHUS €CTECTBEHHBIX
¥ aHTPONOTECHHBIX HW3MEHEHWH; HAXOJUTh WU aHAJIU3UPOBATH HHQPOPMAIHUIO O
JKHBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEJIBHBIX MHTEPECOB, HMHTEIUIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00yYarommuXxcsi B MPOIeCCe HM3YyUYCHHUS OWOJIOTUYECKUX SIBJICHUM;
BBIJAIONIMXCS  JIOCTHKEHUM  OMOJIOTHH, BOIIECAIIMX B  OOIIEYETOBEYECKYIO
KYJBTYPY; CI0KHBIX U MPOTUBOPEUUBBIX MYTE€H Pa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJIS/IOB, UJCH, TEOpUil, KOHUEMIHMI, TUNOTE3 (0 CYIIHOCTH M MPOUCXOKICHUU
YKU3HH, YEJI0BEKa) B XOJI€ padOThI C PA3TMYHBIMU UCTOYHUKAMU UH(OPMAITUH;

* BOCIIUTAHHE YOEKIEHHOCTH B HEOOXOJUMOCTH TIO3HAHUS KUBOW MPUPOJIHI,
HEO0OXOJAMMOCTH PALMOHATIBHOTO MPUPOIONOJIb30BaHUs, OEPEKHOTO0 OTHOLIEHUS K
OPUPOAHBIM pecypcaM M OKpYXalolled cpelae, COOCTBEHHOMY 3/I0POBbIO;
YBaKEHUSI K MHEHHUIO OINIOHEHTA MPU 00CYKACHUN OMOJIOTHYECKUX MPOOIIEM;

* WCIOJIb30BaHUE MPUOOPETEHHBIX OWOJOTHYECKUX 3HAHWM W YMEHUU B
MOBCETHEBHON JKU3HU [JII OIICHKHM TIOCIEACTBUN CBOEH NeATeNbHOCTH (U
JEATEIIbHOCTH JAPYTUX JIIOJEH) MO OTHOIICHUIO K OKPYXAIOIIeH cpeae, 3I0POBbIO
JIPYTUX JIIOJE€H U COOCTBEHHOMY 370pPOBbIO; OOOCHOBAHHE U COOJNIIOJIEHHE MEp
npo@uIakTUKKA 3a00JIeBaHUM, OKa3aHWE TIEpPBOM IMMOMOINM TMpPU TpPaBMaXx,
COOJII0/IEHUE TTPABUII OBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyembie pe3yjbTAaTbl OCBOCHHUS 0011e00pa3oBaTeJIbHOU
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



Koan
HAHMeEHOBaHHeE
(popmupyembIx
KOMIeTeHImii

IInanupyemMbie pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

Oﬁume1

I[I/ICIII/[IIJII/IHaprIez

OK 01. Beibupats
CIOCOOBI perieHus
3ama4y
npodhecCHOHATBLHOM
ACATCIIbHOCTU
MPUMCHHUTCIILHO K
Pa3INIHBIM
KOHTEKCTaM

B yacTH TPY10BOIr0 BOCIIMTAHMS:

- TOTOBHOCTh K TpPYLy, OCO3HAHHE IICHHOCTH MAacCTEpCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTHBHOU ACATECIIbHOCTHU TEXHOJIOTHUECKOU U
COLIMANILHOM HAMpPaBIEHHOCTH, CIOCOOHOCTh WHHUIIMHUPOBATH,

IJIaHUPOBATH n CAMOCTOATECIIBHO BBITIOJIHATH TaKyro
ACATCIIbHOCTD,
- UWHTEpeC K pa3IuuHbIM cdepam mpodeccHoHaTbHON

JeITEIIbHOCTH,
OBnaneHne yHHBEPCAIbHBIMA YYCOHBIMU ITO3HABATECIbHBIMU
NIEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHUE NeCTBUS:

- CaMOCTOSITENbHO  (OPMYNIUPOBaTh U  aKTyaJU3UPOBAThH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CYH_IGCTBGHHBII\/'I HpI/ISHaK WJIN OCHOBAHUSA IJIA
CpaBHEHUS, KJIacCCU(PUKAIIMHA U 000OIICHUS;

- ONpEAeNATh IENU NeATEIHHOCTH, 3aJaBaTh MapaMmeTpbl U
KPUTEPUU UX JTOCTUKECHUS;
3aKOHOMEPHOCTH |

- BBIABJIAATH IMPOTHUBOPECUMA B

pPacCMaATpUBACMBIX SIBJICHUAX

- chopMupoBaTh 3HAHHS O MECTE M POJH OHOJIOTHH B
HayK, B (opMupoBaHUU
COBPEMEHHOW EeCTECTBEHHOHAYYHOW KapTHHBI MHpa, B

CHCTEMCE €CTCCTBCHHBIX

MO3HAHHUU 3aKOHOB HNpUPOAbI U PCHICHUHU KU3HCHHO

BaXXHBIX COLIMATTLHO-ITUYECKHX, YKOHOMHYECKUX,
DKOJIOTMUECKUX TPOoOJIeM 4YeloBeYeCTBa, a TaKXkKe B
perieHnn BOIIPOCOB paIMOHATIBLHOTO
MPUPOIONOIL30BaHus; B (OPMUPOBAHUU ILIEHHOCTHOIO
OTHOWICHMSI K MPHUpPOAE, OOIIECTBY, YEIOBEKY; O BKJIale
POCCHUHCKMX M 3apyO€XKHBIX YYEHBIX - OHOJOTrOB B
pazBuThHe OuosornH; (YHKIIMOHATHLHOM TPaMOTHOCTH
YelloBeKa JJIs PEeIICHUs )KU3HEHHBIX MPOOIIeM,

- YMETh BIAQJ€Th CHUCTEMOW OHMOJOTHYECKUX 3HAHUH,
KOTOpasi BKIIFOYAET:
OCHOBOTIOJIATAIONINE  OWMOJNIOTUYECKUE  TEPMHHBI U
NOHATUS (KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJ,
NMOMyJIsAKAsI,  JKOCHCTeMa,  OWoIleHo3,  Ouocdepa;
MeTabonu3M, TOMEOCTa3, KIETOYHBI  HWMMYHHTET,
OumocuHTe3  Oenka, OMOMOJUMEPBI,  JTUCKPETHOCTb,

caMoperyranus, CaMOBOCITPOU3BCIACHUC,




- BHOCUTb KOPPEKTHUBBI B JI€ATEJILHOCTb, OLICHUBATh
COOTBETCTBUE  pE3yJbTAaTOB  IEJISIM, OIICHUBATh  PHUCKHU
MOCJIEJICTBUM J1€ATEIbHOCTH;

- pa3BUBaThb KpEAaTHUBHOE MBIIUICHUE TMPU  PELICHUU

JKU3HEHHBIX TTPOOJIEM

0) 0a30BbIe HcCIe0BATEIbCKHE e CTBUS:
- BIAJACTh HABBIKAMH  y4EOHO-HCCIICJIOBATEILCKOH U
IPOEKTHOH 1A TebHOCTH, HAaBBIKAMHU Pa3peIieHust mpoodiiem;

- BBISIBJIATH HpI/I‘-II/IHHO-CJIe,Z[CTBeHHBIG CBA3HU 148
aKTyaJIU3UpOBaTh 3a7ady, BBIABUIaTh T'HIIOTE3y €€ PELICHHUS,
HaXOIUThb aprMeHTBI JJI JOKa3aTeJIbCTBA CBOHUX
YTBEPXKACHHM, 33]1aBaTh MapaMETPhl M KPUTCPUH PEIICHHUS,

- aHaJM3UPOBATh IIOJIYYCHHBIC B XOJE PCIICHHUS 3aJa4u
pe3yNIbTaThl, KPUTHYECKH OICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3MPOBATh K3MECHEHHUE B HOBBIX YCIIOBHSIX;

- yMeThb TICPEHOCHTH MO3HABATCIIBHYI0 U

NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

3HaHHUA B

- YMETb HUHTEIPUPOBATh 3HAHUA M3 pa3HBIX IPEAMETHBIX
o0Jacreii;

- BBIABUTAaTb HOBBLIC HJCH, Hpe;[naraTL OpI/II‘I/IHaJIBHBIe
MIOJIXO/IbI K PEIICHHUS;

- CIIOCOOHOCTH WX HCIIOJNIE30BAHMS B ITO3HABATEIBHOH U

COIMAJIBHOM MPAKTUKE

HACJIEJACTBEHHOCTh, U3MEHYUBOCThH, IHEPro3aBUCUMOCTb,
pOCT U pa3BUTHE);

Ouonornyeckue Teopuu: kietouynas teopus T. IlIBanHa,
M Illneiinena, P. BupxoBa; KJIOHAJIbHO-CEIEKTUBHOTO
nummynuteta I1. Dpmux, U.M. MeynukoBa, XpoMOCOMHast
Teopusa  HacieAacTBeHHocTH .  Moprana,
3apojpiieBoro cxojcrsa K. bapa, sBostroninonHast Teopust

3aKOH

Y. JlapBuHa, CHHTETHYECKAsE TEOPUS 3BOJIIOLUH, TEOPHUS
antpornorene3a Y. Jlapsuna; Teopusi 6uoreonenosa B.H.
CykauéBa;
MHOrooOpazust U

yuenuss H.M. Basunosa - o ILlenTpax

MPOUCXOKACHUS  KYJIbTYpPHBIX
pacrenuii, A.H. CeBeprioBa - 0 NMyTAX U HAIPaBICHUSIX
sBomonnu, B.W. Bepranckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpAa3usi MOTOMKOB TMEPBOTO ITOKOJEHUS,
paciernyieHus] TpU3HaKOB, HE3aBUCUMOTO HAacleOBAHUS
npusHakoB ['. MeHnensa, CHENJIEeHHOr0 HacleI0BaHUS
IIPU3HAKOB M HAPYILECHUS CLEIUIeHUs reHoB T. Moprana;
TOMOJIOTUYECKHUX psAIoB B HacJEeACTBEHHOMN
H.N.

paBHoBecus k. Xapau u B. BaitnOepra; 3apofsIieBoro

U3MCHYHUBOCTH BaBI/I.HOBa, TCHCTHUYCCKOTI'O

cxonctBa K. bopa, Ouorenermueckoro 3akoHa O.
I'exkens, @. Mrosepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBuna (Muaumyma [O. Jlubuxa, dKOIOTrHYECKOM
NUpaMU/IbI Yicesl, 0MOMacChl U YHEPTUN);

runore3bl (koauepBatHo A.M. OnapuHa, NEpBUYHOIO
oymbona JIx. Xongeitna, wmukpochep C. Dokca,

pubosuma T. Yek);




- chopmupoBaTh yYMEHHUS PACKpPHIBATh COJECpIKAHUE
OCHOBOTIOJIATAIOIINX OMOJOTHYECKUX TEOPHUM M THITOTE3:
KJIETOYHOM, XPOMOCOMHO, MYTallHOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOXACHUSA KHU3HU M 4YeJOBEKa;
BJIaJIEHHE CHUCTEMONM 3HAaHUNA 00 OCHOBHBIX METOHax
HAy4YHOTO TO3HAHMS, HCIONb3YEMbIX B OHMOJIOTHYECKHX
UCCIIEIOBAHUSIX  KUBBIX OOBEKTOB U  DIKOCHCTEM
(omucaHue, wW3MepeHUE, TNPOBEACHHE HAONIOICHUN);
crioco0aMy BBISIBJICHUS W OICHKH aHTPOIOTEHHBIX
VW3MEHEHUH B IIPUPOLE;

- chopMupoBaTh YMEHHUS pacKphIBaTh
OCHOBOINoOJAraromuye  OHOJOTMYEeCKHe  3aKOHBl U
3akoHoMepHoctd (I'. Mennens, T. Moprana, H.U.
Basunosa, 3. I'ekkens, @. Mrosepa, K. bapa), rpanuiibr
UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

- YMETb BBIJEIATH CYIIECTBEHHbIE TPU3HAKU:

CTPOCHHUS BHPYCOB, KJIETOK MPOKAPUOT U DIYKaAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTraHH3MOB, BHJIOB,
OHMOTeoIeHO30B, IKOCUCTEM U Ouochepsl;

CTPOCHHUS OpraHOB W CHUCTEM OpPraHoB pPAaCTCHHUH,
JKUBOTHBIX, YEJIOBEKa; IMPOILIECCOB >KU3HENEATEIbHOCTH,
MPOTEKAIOIIMX B OPraHU3Max pacTeHHM, *UBOTHBIX U
YelI0BeKa;

OMOJIOTUYECKUX MPOIIECCOB: oOmeHa BEIIECTB
(MeTabonu3Mm), UHGOPMAIIMK U TPEBpAILCHUS SHEPTHH,
OpoXeHHsI, aBTOTPO(GHOrO0 U TETepOTPO(HOr0 THUIIOB
nuTaHus, (OTOCHHTE3a U XEMOCHHTE3a, MUTO03a, MEi03a,
ramMeTorenesa, JMOpHOreHe3a, MOCTIMOPHOHATHHOTO




pa3BUTHUSA, Pa3MHOXEHUS, WHIUBUIYAIbHOTO PpPa3BUTHUSA
opraHu3ma (OHTOT€HE3a), B3aUMOJECHUCTBUS  T'EHOB,
rereposuca;  JeWCTBUH  HCKYCCTBEHHOro  0TOOpa,
CTaOUITM3UPYIOLIETrO0, JBIDKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOI'O otOopa; AJJIONAaTPUIECKOT0 u
CUMIATPUYECKOTO BHUJI000pa30BaHNUS; BIIUSTHUS
JBUKYIIUX CHJI DBOJIONUU Ha TEeHO(POH] MOIMYISALNH;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YepeloBaHMs HaIpaBJICHUN SBOJIOLMH; KPYroBOPOTa
BEILECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

- MpUOOPECTH OMBIT NMPUMEHEHUS OCHOBHBIX METOJIOB
HAyYyHOTO TIO3HAHUS, HCIOJb3YeMBbIX B OHOJOTHUU:
HaAOJIIO/IEHUSI U OINHUCAHUS >KUBBIX CHCTEM, IPOIECCOB U
SBJICHUHN; OpPraHu3alld U TPOBEACHUS OMOJIOTUYECKOIrO
SKCIIEPUMEHTA,  BBIABMKEHHUS  THUIOTE3,  BBIABIATH
3aBUCHUMOCTH MEXIy HCCIEeIyeMbIMU BEIUYMHAMU,
OOBSCHATH TOJYYCHHBIE PE3yabTaThl U (OPMYIHUPOBATH
BBIBO/IbI C MCIIOJIb30BAaHUEM HAaYUHBIX MOHSATUN, TEOPUMA U
3aKOHOB;

- copMupoBaTh YMEHHUsS BBIICNIATH CYIICCTBCHHBIE
NpPU3HAKA BHPYCOB, KIETOK MPOKAPHUOT U DYKapHOT;
OJITHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH TPOIECCOB
oOMeHa BeIIeCTB U MpPEBpALICHUS SHEPTUU B KIIETKE,
doTocuHTE3a, IIACTHYECKOTO U  JHEPreTHUYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO3a, Meio3a,
OTUIOJJOTBOPEHUS, pazBUTHS u Pa3MHOXEHUS,
WHAWBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3a),




OOprOBI 32 CYIIECTBOBAaHWE, €CTECTBEHHOTO OTOOpA,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OpPraHU3MOB K
cpele OOWTaHWS, BIMSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIOT€HHBIX HM3MEHEHUH B JKOCHUCTEMAx CBOEH
MECTHOCTH, KPYroBOpOTa BEIIECTB M MpEeBpaIicHUue
sHepruu B ouocdepe;

- chopmupoBaTh yYMEHHS TPUMEHSTH IOJTyYEHHBIE
3HaHUS NI OOBSICHEHHs] OWOJIOTMYECKUX TPOIECCOB U
SIBIICHUH, JUIs TIPUHATUS IPAKTHUUYECKUX PpELICHUN B
MIOBCEIHCBHOM  JKM3HM C  ICIbI0  OOECIEUCHHS
0e30macHOCTH CBOETO 3I0pOBbSI ¥ 3JI0POBBS
OKPY’KaIOIIMX JIIOJIEH, COOIIOJEHUs 3J0pPOBOr0O oOpasza
JKU3HH, HOPM TPaMOTHOTO IIOBEJICHUS B OKpYXKalomen
NPUPOTHON  Ccpele;  MOHMMAaHHE  HEOOXOIUMOCTH
WCITOJIH30BAaHUS JTOCTHKCHUN COBPEMEHHOM OWMOIOTHH U

OMOTEXHOJIOTHH TUIS palMOHaIBHOIO
IIPUPOJOIIOIB30BAHMS; yMeHue UCIIOJIB30BaTh
COOTBETCTBYIOLINE apryMEHTHI, OMOJIOTUYECKYIO

TEPMHHOJIOTHIO W CHMBOJIMKY [UIS JOKa3aTellbCTBa
pOJICTBA OPTaHMU3MOB PA3HBIX CHCTEMATHYECKUX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWUTAHWMSI, SIUHCTBA
YEJIOBEUECKUX pPac; HEOOXOAMMOCTH 3I0POBOro oOpa3za
KU3HHU, COXPaHEHHsI Pa3HOOOpas3wsi BUIOB U IKOCHCTEM,
Kak  yCJOBUS  COCYIICCTBOBAaHHS  HPUPOIABI  H
YeII0BEYECTBA,

- chopMmupoBaTH YMEHUS peliaTh OMOJIOTUYECKHE 3a1a4H,
COCTaBIISITh TCHOTUIIMYECKHE CXEMbI CKpEIIMBAHUS s
Pa3HBIX THUIIOB HACJEIOBAaHUS MPHU3HAKOB Y OPTaHU3MOB,
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COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U DHEPruu B
9KOCHCTeMax (LIeMU MUTAHUS, TUIIEBbIC CETH), BBISBISATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY HCCIICITyeMbIMU
OHOJOTHYECKUMH 00BbEKTaMHU, NTPOLIECCAMU U SIBJICHUSMU;
JIeNIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUH IMOJIYYEHHBIX
pe3yNbTaToB;

- chopMupoBaTh yMEHHS KPUTHYECKH OLIEHUBATh
UHPOPMALINIO OMOJIOTUYECKOTO coJiepKaHus,
BKITIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHUS W3 Pa3IHYHBIX
UCTOYHUKOB (CpeACcTBa MaccOBOM MH(OpMAINK, HAyIHO-
MOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATh ITHUECKUE
aCMeKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH; paccMaTpuBaTh riio0aabHbIe
9KOJIOTHYECKHE po0IeMbI COBPEMEHHOCTH,
dbopMHpOBaTh IO OTHOUICHHWIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OIICHMBAThb JTHYECKHE AaCIEKThl
COBPEMEHHBIX HCCIIEIOBAaHUI B 00JACTH OMOTEXHOJIOTHUU
u TeHETUUYECKUX TEXHOJIOTUI (KJIOHUpOBaHUE,
UCKYCCTBEHHOE OTLIIOIOTBOPEHHUE, HaIpaBIIEHHOE
U3MEHEHHE TEHOMa H  CO3JaHHe  TPaHCTEHHBIX
OpraHU3MOB);

- chopMHpOBaTH YMEHHS CO37aBaTb COOCTBEHHBIE
NUCbMEHHBIE M  YCTHBIE COOOIIEHHMS] Ha OCHOBE
OMOJIOTHYECKOU uHpopmaruu u3 HECKOJIBKHX
MCTOYHUKOB, TPaMOTHO HCHOJIb30BATh IOHATHUHHBIN
anmapar OMOJIOTHH;

- yMeTh BBIABUTaTh THIIOTE3bI, MPOBEPSATh  HX
OKCIIEPUMEHTATBLHBIMUA CPEICTBAMU, (GOpPMYIHpPYS IElb
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HUCCIICAOBAaHUA, aHa.HI/I3I/IpOBaTB HOHy‘IGHHBIG pe3y.HI:TaTBI
U JIeJaTh BEIBOJHI;

- INPUHUMATh YYaCTHE B HAy4YHO-UCCIEAOBATEIBCKOU
pabore 1O OHWOJOTMHM, DJKOJOTMM W  MEIMIIMHE,
MPOBOJIMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB H
nyOJIMYHO TIPEJCTABIATh IOJIYYCHHBIC pe3yJIbTaThl Ha

YUEHUYECKUX KOH(EPEHINIX Pa3HOrO YPOBHS;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
CpeJCTBA TIOUCKA,
aHam3a u
UHTEPIpETANN
uHpopmanuu u
nH(pOpMaIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodhecCuOoHABLHOM
JESITEIIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:
- c(hOPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOMH

KYJIBTYP,
MecTa B

IMPAKTHUKH, OCHOBAaHHOI'O Ha AHUajiore

CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE SA3BIKOBOW M YHUTATEIbCKOW KYIBTYPHI
KaK Cpe/ICTBa B3aMMOJEUCTBUSA MEX]Y JIIOJAbMH U TO3HAHUS
MUDA;

- OCO3HAHHME IIEHHOCTH HAYYHOW MESTEeIbHOCTHU, TOTOBHOCTH
OCYIIECTBIISITh MIPOEKTHYIO u

ACATCIIbHOCTD MHAUBHUAYAJIBHO U B I'PYIIIIC,

HCCICA0BATCIILCKYIO

OBnazneHre YHUBEPCAIbHBIMU YYEOHBIMH I103HABaTEIbHBIMU
NIEUCTBUSIMU:

B) pabota c uHpopMaIuei:

- BJIaJIeTh HaBbIKAMU NOJy4yeHUs! MHPOPMAIMH U3 UCTOYHHUKOB
Pa3HbIX THUIIOB, CaMOCTOATEIIBHO OCYHICCTBJIATDH IIOUCK,
aHalu3, CHUCTEeMATU3ALMI0 M HWHTEPIpETalnio HHPOPMALUU
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

- CcOo3JaBaTh TEKCThl B pa3IMYHBIX (opMaTax € Yy4eToM

Ha3HayeHUs WH(oOpMalMM M LEJIeBOW ayauTOpUU, BbIOHpas

-chopMupoBaTE  yMEHHS ~ KPUTHYECKH  OICHUBATh

UHPOPMALIUIO OMOJIOTUYECKOTO coJiepKaHus,
BKITIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHUS U3 Pa3THYHBIX
UCTOYHUKOB (CpeAcTBa MaccOBOM MH(MOpMAIINK, HAYIHO-
MOITYJISIPHBIE MaTepHaibl); HHTEPIPETUPOBATh ITUICCKHE
aCTIeKTHl COBPEMEHHBIX HCCIEIOBaHW B OWOJIOTHH,
MeIUIuHE, OMOTEXHOJIOTHH;

- MHTEPIPETUPOBATh ITUYCCKHE ACHEKTHI COBPEMEHHBIX
UCCIICIOBaHUI B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TIIOOATBHBIE KOJOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLICHHIO K HHUM

COOCTBEHHYIO TMO3UIIMI0, YMEHUE OLIEHWBATh ITHUYECKUE

aCTIeKTBl COBPEMEHHBIX HCCIEIOBAaHMKA B  00JacTh
OMOTEXHOJIOTHH u TCHETHYECKUX TEXHOJIOTUI
(KIIOHMPOBAaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHE,
HalpaBICHHOEC W3MCHEHHWE TEHOMa M CO3JIaHHC
TPAaHCT€HHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHsS CO37aBaTh COOCTBCHHBIE
NUCbMEHHBIE U  YCTHBIE COOOIIEHUS Ha OCHOBE
Ouosornyeckoi uHpoOpMaLun u3 HECKOJIBKUX
UCTOYHHUKOB, TPaMOTHO HCIOJb30BAaTh TOHSTHHHBIN

12



ONTUMAIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTIH3AIIHIH;

- OLICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh MH(pOpMALINH, €€
COOTBETCTBUE MPABOBBIM U MOPaJIbHO-ITUUYECKUM HOpPMaM;

- UCIIOJIb30BATh cpencTsa MH(OPMALIMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTMI B PELICHHH KOTHUTHBHBIX,
3amady = C

TCXHUKU

KOMMYHHKATHBHBIX 5
COOIIOIEHUEM

OpraHU3alMOHHBIX
TpeboBaHUM SPTOHOMUKH,
0€301IaCHOCTH, TUTHEHBI, PecypcocOepeXeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

- BJIaJICTh HABBIKAMU PACIO3HABAHUS M 3alIUTHl HHPOPMALIUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH

anmapar 0MoJI0rHu

OK 04. 3ddextuHO
B3alMOJICCTBOBATEL U
pabortath B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOATEIbHOCTH H
CaMOOIPEEIEHHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-MCCIIeI0BATEIbCKOM,
MIPOEKTHOM M COIMATILHOM JIEATEIIbHOCTH;

OBjiaieHHe  YHHUBEpPCAJIbHBIMU KOMMYHUKATHUBHBIMH
JeliCTBUSIMU:

0) coBMecTHA JeATeJbLHOCTD.

- IIOHUMAaTh U HUCIIOJIb30BATH HpGI/IMYH_[eCTBa KOMaH,Z[HOI\/'I nu
WHIUBUTyAIbHON PabOTHI;

- MPUHUMATH eI JIeSITEILHOCTH,
OpPraHU30BbIBaTh W  KOOPJAMHUPOBATH JEHUCTBUS IO €€

JTOCTHDKCHHIO: COCTABJISATh IIaH JEHCTBUM, pacCIIpeIesiTh POJIH

COBMECTHOU

C y4Y4eTOM MHEHMHA YYaCTHHKOB OOCYXIaTb pe3yJbTaThl
COBMECTHOM paboTHI;
- KOOpPAMHUPOBaTb U BBIIONHATH pabOTy B  YCIOBHAX

peanbHOro, BUPTYaJILHOTO u KOMOWHUPOBAaHHOTO

B3aUMOJCHCTBUS;

- chopMHupoBaTH YMEHHS CO37aBaTb COOCTBEHHBIE
NUCHbMEHHBIE W  YCTHBIE COOOIICHWST Ha OCHOBE
OMOJIOTHYECKOU uHpopmaruu u3 HECKOJIBKHIX
UCTOYHUKOB, TPaMOTHO WCIOJb30BaTh TOHSATHHHBIN

anmapar OMOJIOTHH;

- YMGTB BbIABUT'aThb THUITOTEC3HbI, HpOBep}ITB nux
HKCIIEPUMEHTAIBHBIMUA CpPEACTBaMH, (HOpMYIHPYysS IElb
HUCCIICAOBAaHUA, aHa.HI/I3I/IpOBaTB HOHy‘IGHHBIG pe3y.HI:TaTBI
U JIeJaTh BBIBOJIBL;

- TNPUHUMATh YyYacTHE B HAYYHO-UCCIICIOBATEIIHCKON
pabore 1O OHWOJOTMHM, DJKOJOTMM W  MEIMIIMHE,
MPOBOJIMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB H
nyOJIMYHO TPEICTABIATh IOJIYYEHHBIE pe3yabTaThl Ha

YYECHHUECKUX KOH(PEPEHIHUSIX Pa3HOTO YPOBHS

13



- OCYHICCTBJIAATH HNO3HUTHUBHOC CTPATCTHUUYCCKOC IIOBCACHUC B

PA3INIHBIX CUTyaluix, MPOABJIATH TBOPYCCTBO n
BOOOpaKkeHUE, OBITh NHUITUATUBHBIM

OsJaaagenue
NeHCTBUSAMU:
I') NPUHSATHE ce0sl U APYTUX JIIOIei:

- NpPUHUMAThb MOTHBBI W apryMEHTHl JPYIUX JIOAeH Mpu

YHHBepPCAJbHBIMHU peryisiTHBHbIMH

aHaJIM3€ PE3yJIbTATOB JEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOCH Ha OIINOKY;
- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIMH JIPYTOro
YeJI0BeKa

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpYKalolleu cpeibl,
pecypcocOepereHuIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIMMarTa,
TIPUHIIAIIBI
OEpEKITUBOTO
IIPOM3BO/ICTBA,

3 dexTruBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUIX

B 00/1acTHAK0JI0r14Y€CKOr0 BOCIIUTAHUA:

- c(OpMHUPOBAHHOCTH JKOJOTUYECKON KYJIbTYpbI, TOHUMaHUE
BJIUSIHUSA COLMATBHO-KOHOMUYECKUX MTPOILIECCOB HAa COCTOSIHUE
MPUPOTHON M COIHMAIBHOW CpPENbl, OCO3HAHHE TJIOOATBHOTO
XapakTepa IKOJIOTUIECKUX MPOOIIeM;

- INIAHUPOBAHUE U OCYILECTBICHUE NCUCTBUN B OKPYKAIOLICH
Cpele Ha OCHOBE 3HaHUsA LEJed YCTOMYMBOIO PAa3BUTHUSA
YeIIOBCUCCTBA;

AKTUBHOE  HENpUATUE  JCHUCTBUH, MPUHOCSAIIUX  Bpex
OKpYKalollleil cpee;

- YMEHHE TPOTHO3UPOBATh HEOJIArOMPUITHBIC IKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JEUCTBUNA, MPEIOTBPAIIATH
HX;

- pacllUpeHue OmbiTa  JEATEIbHOCTH  AKOJOTUYECKOMU
HaIpaBJICHHOCTH;

- OBJIAJACHHUEC HaABbIKaMH y‘-Ie6HO-I/ICCHCZLOB&TGJ’ILCKOﬁ, HpOCKTHOﬁ u

COLIPIaJ'II:;HOﬁ JACATCIIBHOCTHU

- BJAJETh CHUCTEMOI 3HAHWI 00 OCHOBHBIX METOHax
HAy4YHOTO TO3HAHUS, MCIOJIb3YEMBIX B OHOJIOTHYECKUX

UCCIIC/IOBAaHHUSIX  JKUBBIX OOBEKTOB M  DKOCHUCTEM
(omcanme, W3MEpeHWe, TMPOBEACHUE HAONIOACHUN);
CHOCO6aMI/I BBISABJICHHUS W OLCHKU aHTPOIOTCHHBIX

VW3MEHEHUH B IIPUPOLE;

- YMETh BBISBISTH OTJIMYUTENBHBIC TPU3HAKU KUBBIX
CUCTEM, B TOM YHWCJIE TpUOOB, PACTEHUH, KUBOTHBIX U
YEJI0OBEKa; MPUCIIOCOOJIEHHOCTh BUJIOB K Cpe/ie OOUTaHUs,
a0MOTHYECKUX U OMOTHMYECKHUX KOMIIOHEHTOB DKOCHUCTEM,
B3aMMOCBSI3EH OpraHU3MOB B coO00IIIeCTBAX,
AHTPOIOTE€HHBIX HM3MEHEHUH B JKOCHUCTEMAx CBOEH

MECTHOCTH;
- yMeTb  BBIACIATH  CYIIECTBEHHbIE  MPHU3HAKHU
OMOJOTUYECKHIX MPOLIECCOB: oOMeHa BEILIECTB

(Metabonu3M), UHGOPMAIIMK U TPEBpAILECHHUS SHEPTHH,
OpoXeHHUsl, aBTOTPOPHOTO U TETEPOTPOPHOTO THUIIOB
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nuTaHus, (OTOCHHTE3a U XEMOCHHTE3a, MUTO03a, MEHO03a,
raMeTorenesa, AMOpHOreHe3a, MOCTIMOPHOHATHHOTO
pa3BHUTHS, Pa3MHOXKEHUS, HWHAMBHIYAILHOTO Pa3BUTHI
opranu3mMa (OHTOT€HE3a), B3aUMOJECHCTBHUS  TEHOB,
reTepo3uca;  JCHUCTBUH  HCKYCCTBEHHOTO  OTOOpA,
CTaOUITM3UPYIOLIETrO, JBIKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOI'O otOopa; AJJIONAaTPUIECKOT0 u
CUMIATPUYECKOTO BUI000pa30BaHNUS; BIUSTHUS
JIBUKYIIUX CUJ JBOJIONUU Ha TEHO(POH] TOIYISIINH;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YepeJOBaHMs HAMPAaBICHU 3BOJIOIUHU; KPYroBOpPOTa
BEIIECTB U MMOTOKA SHEPTUU B DKOCHCTEMAX
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2. CTpyKTYpa u cojiepkaHue 001eo0pa3oBaTeIbHOM JUCITUNITIHHBI
2.1. O0beM TMCHUIUVIMHBI M BUIBI Y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl JUCHTUNJIHHBI 144
B T.Y.

OcHoBHoOeE coepxxaHue 112
BT. 4.:

TEOpeTUIeCKoe 00ydeHne 68
MIPaKTUYECKHUE 3aHATUS 32
1abopaTOpPHBIE 3aHATHS 12
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHNE (COMEPKAHUE 24
NMPHUKJIATHOT0 MOTYJIA)

TEOpEeTUYEeCcKoe 00yUeHne 8
MIPaKTUYECKUE 3aHATUS 14
1abopaTOpPHBIE 3aHATHS 2
KoHTpoabHbIe padoThl 8

IIpome:xxyTouHasi arTecTanus (IK3aMeH)
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2.2. TeMaTH4YeCKHUIl IUIAH U COJIePKAHNE JUCHUILTHHBI

HaumenoBanme Conep:xxanue ydye0OHOro marepuaja (0CHOBHOE  MPodeccHOHAIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Popmupyemble
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aAHATHS, IPUKJIATHONH MOXYJIb (MPUA HAJTMYMH) 4YacoB | KOMIIETEHUHH
1 2 3 4
Paszgea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA KUBOTO 36
Tema 1.1. OcHoOBHOE co/iep:KaHue 2
Buosorus kak Teopernueckoe o0yueHue: 2
HayKa buonorus kak Hayka. CBsI3p OMOJIOTHH C APYTUMHU HayKaMu: Onoxumusi, onodusnka, OMOHUKA,
reroreorpadus u ap. Ponb 1 Mecto 61o10ruu B GOPMUPOBAHMU COBPEMEHHOMN HAy4YHOM KapTHHBI MUPA. OK 02
3HaveHne OMoIorndecKkux 3Hanui. icropust omonornu. 3Ha4eHUE [UTOJIOTHUHN ISl Pa3BUTHS OUOJIOTHH 1
MO3HAHUS MPUPObL. MEeTOAbI IUTOIOTUU: MUKPOCKOIUS, XpoMaTorpadus, 31eKTpodopes, METO 1 MEYEHbBIX
aTomoB, nmuddepeHImanbHoe HeHTPpU(YrupoBanme, KyJabTypa KIETOK
Tema 1.2. O0mas | OcHOBHOE copepKaHUe 2
xapakrepucruka | Teopernueckoe o0yueHue: 2
KH3HH Paznoo0Opasue ouocucrem. Opranuzanus OMOIOTHYECKUX CUCTEM. Y POBHH OpraHU3alUU OMOCHUCTEM:
MOJIEKYJIAPHO-TEHETHIECKUH, OPTaHOMIHO-KJIETOYHBIM, OPraHM3MEHHBIH, MOMYJIAIIMOHHO-BUI0BOI, OK 02
HKOCHUCTEMHBIH (OnoreoneHoTn4eckuii), Ouochepusiii. Hayku, nsydaromme Onosornueckue 0ObeKThl Ha
Pa3HBIX YPOBHSX Oopranu3auuu xu3Hu. OOmias XxapakTeprucTUKa *KU3HU, CBOWCTBA )KUBBIX cucTeM. [Iporneccsl,
MPOUCXOAIINE B OMocHucTeMax
Tema 1.3. OcHoOBHOe coep:kaHne 6
buosoruyeckn TeopeTnueckoe o0yueHue: 2 OK 01
BaiKHbIE XuMuUecKuii cocTaB KieTKH. HeopraHudeckue BEIEeCTBa KIETKH, HX OMOJOTMYECKast POJIb. OK 02
XHMHYeCKHe OpraHuuecKye BEECTBa KIeTKH. bruonornueckue nomumepsl. benku. Ctpykrypa u pyHKIHH OETKOBON OK 04
coeMHEeHUs

MoJIeKyJIbl. DepMEHTHI, MPUHIIMIT UX ACUCTBUS. YTIeBoabl. bruonornueckue GpyHKIIUN yTiIeBOOB.




Jlunuaer. OOt ad crpoeHust. [ 'uapodunpHO-ruApodoOHBIE cBOMicTBa. Kitaccudukamus Tummumos.
buonornueckune Gpynkiuu munuaos. AT®. Crpoenue monekynslt AT®. buonornueckue pynkimu ATD

IIpakTnyeckune 3aHATHS:

Posnb 6enKoB, yriieBOIOB M )KUPOB B OpraHU3Me YeJI0BeKa. BUTaMUHBI M OMOJIOTHYECKU aKTHBHBIE T0OABKH,
UX 3HaYCHUE B )KM3HU OpPraHu3Ma 4eJIoBeKa. [ uno- m aBuTaMMHO3bI UX nociencTsus. [Ipeacrasnenune
YCTHBIX COOOIIEHUH ¢ Mpe3eHTalel, TOATOTOBIEHHBIX 110 MEPEYHIO HCTOYHUKOB, PEKOMEHI0BAaHHBIX
IIpEenoaaBaTesIeM

JlabopaTopHble 3aHATHS:

JlaGopaTtopHas pabora “OnpenencHue ButaMuaa C B IPOIyKTax MUTaHUS
[TonroroBka BapHaHTOB OMbITA, HAOIIOACHNE 32 KAYECTBEHHBIMU PEAKIIUSAMHU, 3al0IHeHHE padoueit
TaOJIMLIbI, UHTEPIIPETAIHsI HaOII01aeMbIX SBJIEHUH, (POpMYIHpOBaHUE BHIBOJOB

JlaGopaTtopHas pabota «[ mapoduabHO-TUAPO(YOOHBIE CBOMCTBA JIUITHIOBY»
[TonroroBka BapHaHTOB ONbITa, HAOIIOACHNE U3MEHEHUS! pACTBOPUMOCTH JIUITUIOB, 3alI0JIHEHUE paboueit
TaOIUIIBI, UHTEPIIPETAIM HAOII0aeMBbIX SIBICHUH, (HOPMYyITUpPOBaHHUE BHIBOJOB

Tema 1.4.
CtpykTypHO-
dyHKuMoOHaANBbHAA
opraHu3zanus
KJIETOK

OcHoBHOe conep:kaHue

Teoperuveckoe o0yueHue:

Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJI0KEHHUS COBPEMEHHOU KJICTOYHOM
Teopuu. THUIIBI KIETOK: SyKapuoTHUYECKas U mpokapuotuyeckas. CpaBHUTENbHAS XapaKTePUCTHUKA KIETOK
9YKapHOT (PaCTUTENBHOM, )KUBOTHOM, TprnOHOiT). CTpoeHne MpoKapruoTHIECKOH KileTKH. OcOOEHHOCTH
CTPOEHUS TeTepOoTPO(HOM U aBTOTPOPHOM MPOKAPHOTHIECKUX KIETOK. CTpOeHHE TIa3MaTHUECKOM
MeMOpaHbl. TpaHCTIOPT BEIIECTB uepes3 MIa3MaTuIecKyto MeMOpaHy: MacCUBHBIN M aKTUBHBIA. DHIOIUTO3!
MUHOIUTO3, (aroruTo3. Dk301uTo3. O00I0UKa WK KiIeTouHas cTeHKa. CTpyKTypa U QYHKIIMH KIETOYHOMN
CTEHKH pacTEeHUM, TpuOOB

[uromnasma. [{utozomns. Llutockener. OqHoMeMOpaHHBIC OPTraHOMIBI KJIETKH: HIOIIIa3MaTUIECKasl CETh
(BIIC), anmapat "ok akH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTEIBHBIX KIETOK. CTpOoCHHE U
GYHKIIMHA OJHOMEMOPAaHHBIX OpraHou10B KieTku. Kiterounsii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOH/IPUH, TUTACTU/IBI: XJIOPOILJIACThI, XPOMOILIACTHI,
JEUKOIUIACTHI, UX CTPOEHUE U QYHKUMU. SIIepHbIi annapaT KJIETKH, CTPOSHHE U (PYyHKIINH.

OK 01
OK 02
OK 04
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HememOpanHbIe OpraHou/ bl KJIETKH: pEOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH eHTp. OpraHou s
JBYDKEHUS: PECHUYKHU M KTI'yTHKH. CTpoeHHe U (yHKIUU HEMEMOpPaHHBIX OPTaHOUIOB KIICTKH

JlaGopaTopHble 3aHATHSA:

JlaGopaTtopHnas pabota «CtpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJIETOYHBIC BKIIOUEHUS
(KpaxmaJ, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI ))

[Tpuobperenune onpiTa NPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS TPU BBHIIOJIHEHUH JIAOOPATOPHBIX paldoT.

[TonroroBka MUKpOIIpENnapaToB, HAOIIOACHNE C TOMOIIBI0O MUKPOCKOIIA, BBISIBIICHUE PA3TUUUN MEKIY
U3y4aeMbIMH 00BEKTaMH, MHTEpIpETalys HaOII0AaeMbIX SIBICHHUH, (POPMYITHPOBAHNE BHIBOIOB

JlaboparopHnas pabota «I[IpoHuriaemocts MeMOpaHbI (T1a3MOITN3, ACTIA3MOJIH3 ))

[TproGpereHue omnpITa MPUMEHEHUSI TEXHUKU MUKPOCKOITUPOBAHUS IIPH BBIIOJHEHUH J1JAOOPATOPHBIX padoT.

[TonroroBka MUKpOMpenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PA3INYNl MEXKIY
U3y4aeMbIMH 00bEKTaMH, HHTEpIIpEeTaIHsl Ha0II0AaeMbIX SBJICHUHN, (OPMYIMPOBAHUE BHIBOJOB

Tema 1.5. OcHoBHoOeE conepxaHue
CTpyKTypHO- TeopeTnueckoe o0yueHue:
¢yHkuuoHAIBHBI | CTpOCHUE XPOMOCOM. XPOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e akTopsl raruIoOuIHbIN 1 aurutonaHbI Habop. Hyknennossie kuciotel. JJHK u PHK. Ctpoenne HykienHOBBIX OK 01
HACJIeACTBEHHOCT | kucioT. Hykneoruasl. Kommiemenrapusie azotuctele ocHoBaHus. [IpaBuno Yapradda. Crpyxrypa JHK - OK 02
) | NBOMHas criupaib. Mectonaxoxaenue u ouonorunueckue ¢pyakuun JJHK. JIHK-s3xcneptuza. Bunst PHK.
®ynkiuu PHK B kietke
IIpakTH4eckHe 3aHATHA:
Pemenue 3anau Ha onpeeneHne Nocaea0BaTeNbHOCTH HYKJIEOTHI0B
Tema 1.6. OcHoOBHOE coiep:KaHue
IIpoueccnl Teoperuveckoe o0yueHue:
MATPUYHOTIO Marpuunsiii cuate3 JJHK — permukarus. [punmune peruikanuu JITHK. Mexanusm perukarnuu JITHK. OK 01
CHHTE32a Penapanus JIHK (nopemninkaruBHas, nocTperuiukatuBHasi). Peakunn matpuusoro cunresa. [lpuHnun OK 02

KOMIUIEMEHTAPHOCTH B peakuusx matpuyHoro cunte3a. JJHK u rensl. I'eneTnuecknii Koz, ero cBoOMCTBa.
Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancisiuus u e€ stanel. YcnoBus OMocuHTE3a Oernka.
Crpoenue T-PHK u kopupoBanue amuHokuca0T. Posib pubocom B OrocuHTe3e Oeka
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IIpakTHYeckHe 3aHATHA:

Pemenue 3a1au Ha onpe/ieieHre MOCIeA0BATEIbHOCTH AMHHOKHUCIIOT B MOJIEKYJIe OelKa.
Pemenue 3amau Ha onpeeneHune nocaeaoBaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oelika B Cirydae
M3MEHEHMUS Mocae0BaTebHOCTH HykieoTuaoB JJHK

Tema 1.7.
HekJjieTouHbIE
(popmbI KU3HU

OcHoOBHOE co/iep:KaHue

Teopernueckoe o0yueHue:

Bupycsl — HekieTouHble (hOPMBI )KU3HHU U 00IUTaTHBIE apa3uThl. CTPOCHUE MPOCTHIX U CIOXKHBIX BUPYCOB,
petpoBupycoB, 0akrepuodaros. XKusnennsiit ukn JJHK-conepxammx Bupycos, PHK-comepsxamnix
BUpYycCOB, OakTepuodaros. BUU, rematut yenoBeka.

bakrepun. Ob6mas xapakrepuctuka. [lonstue mramm. Bupychel n 6akTepuu: CX0ACTBA U Pa3IuIHs

IIpakTnyeckune 3aHATHS:

Bupycurie u 6aktepuanbHbie 3a00neBanusi. OOIIMe MPUHIIUITH HCTIOIH30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.

[IpencraBieHre yCTHBIX COOOIICHH ¢ TPE3ECHTAIMEH, TOITOTOBICHHBIX IO MEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX TIPETIOIaBaTeIeM

OK 02
OK 04

Tema 1.8.

O0OMeH BellIeCTB U
npeBpaiieHue
JHEPTUM B KJIETKe

OcHoOBHOE coiep:KaHue

Teoperuveckoe o0yueHue:

S

ACCUMMIIAINS U AUCCUMUIISILIUS — JIB€ CTOPOHBI MeTabomu3Ma. Turbl oOMeHa BelecTB: aBTOTPO(HBINA U
reTepoTpodHBINA, a3pOOHBII U aHAdPOOHKIN. DHepreTuueckoe odecrneueHne KieTku: npespamenue ATD B
oOMeHHBIX Tporieccax. @epMEeHTAaTHUBHBII XapaKkTep peakuuid KJIETOYHOro MeTadoInu3Ma

[lepBuuHBII CUHTE3 OPraHUYECKUX BEIECTB B KieTke. [Imactuueckuit oomeH. @orocunTe3. XeMOCHHTES.
AHa3pOOHBIN YHEPTeTUUECKHI 00MeH. AHaIpOOHBIE OpraHu3Mbl. bpokeHnue, aBToTpoHBIN 1
reTepoTPOQHBIN TUIT MUTAHKS. AHA3POOHBIE MUKPOOPTAHU3MbI KaK 00BEKThI OMOTEXHOJIOTUN. DTallbl
sHepreTudeckoro ooMeHa. [ nukonus. buonoruueckoe okucieHue, UM KIETOYHOE JIbIXaHUE

OK 02

Tema 1.9.
7KH3HEeHHbIH
NUKJ KJIETKH.
MuTto3. Meiio3

OcHoBHOe conep:kaHue

TeopeTnueckoe o0yueHue:

Knetounslii nuki, ero nepuozs! u peryssiuus. [lepuonsr natepdassl ux ocodennoctu. Juddepennmanus
KJIETKU M apecT KJIETOYHOTo nukia. Jlenenne kierku — Muto3. CTainu MUTO3a M IPOUCXOAIINE TTPOIIECCHI.

OK 02
OK 04
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Kapunoxunes n nurokunes. buonornueckoe 3HaueHre MuTo3a. Melo3 — pe1yKIIHOHHOE ACJIEHUE KIETKHU.
Cranuu meiioza. Meiio3 — 0CHOBa MOJ0BOro pa3MHOKeHUs. [loBeeHre XxpoMocoM B Meio3e.
Kpoccunrosep. buonornueckuii cmpici meitoza. dddekTsr Meiio3a. Meiio3 B )KU3HEHHOM IHKIIE
OpPraHU3MOB

KonTpoabHas padora MonekysipHbI ypOBEHb OpraHU3alluy )KUBOTO

Pa3nea 2. Ctpoenue 1 GyHKIIUM OPraHU3Ma

44

Tema 2.1.
Crtpoenue
opranu3ma

Conepxanue

IpodeccnoHANBLHO-OPHMEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00y YeHUsl

OnHokyeTouHble opranu3mel. KonoHuansHble oprann3Mbl. MHOTOKIIETOYHBIE OpraHu3Mbl. B3anMocBsi3b
4acTe MHOTOKJIETOYHOTO opranu3Ma. OyHkius. Opranbl U CHCTEMBI OPraHoOB. AMIapaThl OPTraHoOB.
['omeocTas opranu3Ma u €ro nojjepKaHue B MPOIIECCe KU3HEACITEIIPHOCTH.

@yHKIMOHaIbHAs cucTeMa opraHoB. TkaHu pacTeHM. TKaHU )KMBOTHBIX M uenoBeka. Opranbl pacTeHHI.
OpraHsbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEJIOBEKA. 3HAUEHUE ONOPBI, IBUKEHUS, TUTAHUS, AbIXaHUS,
TpPaHCIIOPTA BEUIECTB, BBIACIEHUS, 3aUTHl. 3HAUEHNUE IPOSBIEHUS Pa3IpakUMOCTH U PETYIISALUN

*B ToM 4ucse HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

st mpodeccuit/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3ydeHHs ‘“J)KUBOTHBIC TEOPETHUCCKUI
MaTtepuai TeMbl “CTpoeHue opraHu3Ma’ U3ydaeTcs yriyOJICHHO Ha TPUMEPE OPTaHU3MOB KUBOTHBIX.
TkaHu, OpraHbl U CUCTEMBI OPIaHOB PACTEHUI U YEJIOBEKa pacCMaTPUBAIOTCS 0030pHO

OK 02
OK 04
K 2.1
IK 3.5

OcHoBHOE CoacpKaHHuEC MPAKTUIECCKOIo 3aHATHA:

Teopus KJIOHANBHO-CENEKTUBHOTO nMMyHHUTeTa I1. Dpnuxa, .M. Meunukosa. MH}pekmoHHbIE
3a0oJeBaHus U AnuAeMus. Baxkueiue snuaeMuu B HICTOPUH YelloBeuecTBa. BakimHanms Kak
npoduIaKkTHKa MHPEKIIMOHHBIX 3a00JI€BaHUIA.

IIpencraBieHne yCTHBIX COOOLIEHUH ¢ Mpe3eHTaluel, TOArOTOBIEHHbBIX IO IEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAHHBIX IIPENIOAABATEIEM

Tema 2.2.
DopMbI
Pa3MHOKEHHUS
OPraHu3MOB

Conepxanue

IpodeccnoHANBLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00y YeHUsl

Dopmbl pa3MHOXKEHHS OpraHn3MoB. becrosnoe 1 monoBoe pa3MHOKeHHE. Bubl 6€croiaoro pa3MHOKEHUS:
IIPOCTOE JICJIEHUE HAJBOE, IOYKOBAHUE, PA3MHOKEHHUE CIIOPAMH, BET€TaTUBHOE PA3MHOKEHHE,

OK 02
I1IK 3.5
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¢dparmenTanys, KaioHupoBanue. [lonoBoe pasMHOKEHHE.

*B ToMm uuncJe:

st mpodeccnit/cnenuanbHOCTEH, CBSI3aHHBIX C 00BEKTOM H3ydeHHs “JKUBOTHBIC TEOPETHUECCKUI
MaTepuai TeMbl “DOpMbI Pa3MHOKEHUST OPTaHU3MOB” M3ydaeTcs YIIIYOJICHHO Ha TPUMEPE OPTaHN3MOB
KUBOTHBIX. Pa3MHOXeHNE pacTeHU! U YeJI0BeKa paccMaTpUBAIOTCSI 0030pHO

Tema 2.3. OcHOBHOE co/lepKaHue 4
OnTorenes Teopernueckoe o0yueHue: 4
KHBOTHBIX H I"amerorenes y )kuBoTHbIX. CriepMaroreHes u oorene3. CTpoeHHe MOJIOBBIX KJIETOK. OMI0A0TBOPEHUE U 2
YeJI0BeKa SMOPHOHAIEHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. DMOpuoreHes (Ha mpumepe JaHieTHuka). Ctaauu OK 02
sMOpuoreHesa OK 04
Poct u pa3Butue xuBoTHBIX. [TocTaMOpruonansHbIi epuo. [Ipsmoe u Henpsmoe passutue. Pazsutue ¢ 2
MeTamMop$030M Y 6€CITO3BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX. CTaauu MOCTIMOPHUOHATILHOTO Pa3BUTHUS Y
JKUBOTHBIX U yenoBeka. [leproipl oHToreHesa yenoBeka. buonoruueckoe crapeHrue u CMEpTh.
I'eponTonorus
Tema 2.4. OcHoBHOE co/iep:KaHue 2
Onrorenes Teoperuveckoe o0yueHue: 2 OK 02
pacTeHui ["ametodut u cnopodut. PazmMHOKeHUEe U pa3BUTHE BOJOpOCici. Pa3aMHOXeHNEe U pa3BUTHE CIIOPOBBIX OK 04
pacreHuii. Pa3sMHOXKEHME U pa3BUTHE CEMEHHBIX pacTeHul. Poct. Ileproasl oHTOreHe3a pacTeHun
Tema 2.5. OcHoBHoOeE conepxaHue 2
OcHoBHbBIE TeopeTnueckoe o0yueHue: 2
TOHSITHUSI ['eHeTnKa Kak Hayka O HACJIEACTBEHHOCTH U U3MEHUYMBOCTH OpraHu3MoB. OCHOBHbIE T€HETHUECKHUE MTOHSITHS OK 02
reHeTUKH 1 cuMBOJIBL. ['eH. ['eHoTUN. DeHoTuUI. AJJIeTbHbIE T€HbI. AJTbTEpHATUBHBIC TPU3HAKH. JJIOMUHAHTHBIN U
pelieccuBHBIN NMpu3HaKU. ['oMo3uroTa u rerepo3urora. Yucras nunus. [ ubpuasl. OCHOBHBIC METOIBI
TeHETUKU: THOPUIOTIOTUYECKUH, IINTOJIOTMYECKUE, MOJIEKYIIPHO-TeHETUYECKUE
Tema 2.6. OcHoBHoOe€ conepxaHue 4 OK 02
3akonomepnoctn | Teopernueckoe o0yueHue: 2 OK 04
HacJie10BaHUS 3akoHOMEpHOCTH 00pa3oBaHus rameT. 3akoHbl ['. Menzaens: MonorubpuaHoe ckpemuBanue. [IpaBuio K 2.1

JOMUHHUPOBaHMS. 3aKOH €IUHO00pa3Hsl IEPBOT0 MOKOJICHUS. 3aKOH pacIlelIeHHs TPU3HAKOB.
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HuTonornueckue OCHOBBI MOHOTHOPUIHOTO CKpeIIuBaHus. [ MmoTe3a YucTOTh rameT. AHaJIM3UpYoIee
ckpeuBanue. JurndpuaHoe ckpemyBanue. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHUS IPU3HAKOB.
[MomuruGpuaHoe HacIeJOBaHUE U €r0 3aKOHOMEPHOCTH

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3aaa4 Ha OonmpeaciICHuE BEPOATHOCTH BOSHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB ITPHU MOHO-, IU-
, HO.HI/II‘I/I6pI/I,Z[HOM 1 aHAJIM3UPYIOMICM CKPCIIUBAHUU, COCTABJICHUC I'CHOTUITMUCCKHUX CXCM CKPCIIUBAHUA

*B ToMm uuncJe:

s mpodeccuit/cnennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM n3ydeHus “JKuBoTHbBIE” HE0OX0AUM MoaAO0p
TeHETHYECKUX 3a7a4 Ha ONpe/IeIeHHe BEPOITHOCTH HACIEICTBEHHBIX IPU3HAKOB IIPH MOHO-, JTH-,
HOJIUTHOPUIHOM M aHATM3UPYIOIIEM CKPEIIMBAHNH Y )KUBOTHBIX

Tema 2.7. OcHoBHOE co/iep:KaHue OK 01
B3zaumoneiicreue | Teopernueckoe o0yueHue: OK 02
T¢HOB I'enorun kak nenocrHas cucrema. MHOXKECTBEHHOE AeHCTBUE TeHOB. [lneloTponus. MHOKECTBEHHbIN

amienusM. Bzaumopelicteue amnenbHbIx TeHOB. KomomunupoBanue. B3anmoielicTBie HealljiebHbIX T€HOB.

Komnemenrapnocts. Onucras. [lomumepust

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOT0 3aHATHSA:

Pemienue 3amayd Ha onpeiesieHre BEPOSITHOCTA BO3SHUKHOBEHUSI HACIEICTBEHHBIX TPU3HAKOB MPU

Pa3JIMYHBIX TUIAX B3aUMOJICUCTBHS T€HOB, COCTaBJICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

*B TOM 4HcJIe:

* [l mpodeccuit/ciennanbHOCTel CBI3aHHBIX C 00BEKTOM U3ydeHHs “YKMBOTHBIE” HEOOXOIUM MTOIO0D

TEHETHYECKUX 3a/1a4 Ha ONPEIeJICHHE BEPOSITHOCTA BO3HUKHOBEHUS HACIEICTBEHHBIX TPU3HAKOB MPU

Pa3IMYHBIX THIAX B3aUMOACHCTBUS T€HOB Y )KUBOTHBIX
Tema 2.8. OcHoBHOE co/iep:KaHue
CuenyieHHoe Teopernueckoe o0yueHue: OK 01
HacJie10BaHue 3axonbl T. Moprana. CuensieHHoe HacjleZJOBaHUE T'€HOB, HapyILlIEHUE CLIETUIEHNA. XPOMOCOMHAas TEOPHS OK 02
NPU3HAKOB HaCJeACTBEHHOCTH. [ eHeTnyeckoe KapTupoBaHue XpoMocoM. Mcronb30BaHrne KPOCCUHTOBEPA TSt K 2.1

COCTAaBJICHHUA I'’CHETUYCCKHUX KapT XPOMOCOM

IIpodeccuoHaNTBLHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOT0 3aHATHSI:
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Pemenne 3ala4 Ha ONpCACIICHUC BCPOATHOCTH BO3ZHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPHU
CHCTIJICHHOM HACJICAOBAHWH, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUA

*B Tom uncJe:

st mpodeccuit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHs “JKUBOTHBIE” HEOOXOAUM MOI00D
TCHETUYECKUX 3a]1a4 Ha ONpeIeIICHHE BEPOSITHOCTH BOZHUKHOBEHHUS HACTICICTBEHHBIX TPU3HAKOB TPU
CHCIIJICHHOM HACJICAOBAHUUN Y JKUBOTHBIX

Tema 2.9.
T'eneTnka moJja

OcHoBHOe conep:kanue

Teopernueckoe o0yueHue:

XPpOMOCOMHBIA MEXaHU3M OMPENEIICHUS 101a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOramMeTHBIN U

reTeporamMeTHbIN 1oj. ['eHeTnyeckas CTpykTypa noJioBeIX XxpomocoM. HacnenoBanve npu3Hakos, OK 01
CLIEIUICHHEIX C IOJIOM OK 02
IIpakTHYeckHe 3aHATHA:
Pemienue 3agau Ha onpeiesieHUE BEPOSITHOCTY BO3SHUKHOBEHHS HACJIEICTBEHHBIX TPU3HAKOB, CLICTUIEHHBIX C
M0JIOM, COCTABJICHHE T€HOTUITMYECKUX CXEM CKPEIINBAHUS
Tema 2.10. OcHoOBHOE co/lep:KaHue
I'enernka Teopernueckoe o0yueHue:
YeJI0BeKa Kapuotumn yenoBeka. MeToabl N3yueHus: TEHETUKH YEJIOBEKA: FeHealoTHYeCKui, OJTM3HEOBBIMH,
[IUTOTEHETHYECKUM, OMOXHUMHUUYECKUHN, TIOMYISAIIMOHHO-CTaTHCTUYECKUi. HacnencTBeHHbIe 3a001eBaHms
yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YeoBeka. boje3Hnu ¢ HacIeICTBeHHON OK 01
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPAILICHUH U JICYCHUN T€HETUYECKHUX OK 02
3a00JIeBaHUIA YeIOBEKA
IIpakTnyeckune 3aHATHS:
Pemenne 3amay Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHHSI HACIIEICTBEHHBIX PU3HAKOB, UCIIONIb3Ys
METO/Ibl TEHETUKH YEJIOBEKA, COCTABJICHHE T€HOTUIIMYECKUX CXEeM CKpelnBaHus. [IpencraBienne ycTHBIX
COOOIIEHUH C Mpe3eHTaIluel O HACICICTBEHHBIX 3a00ICBaHMIX YEIIOBEKA
Tema 2.11. OcHoBHOe conep:kaHue OK 01
3akoHomepHocTH | Teopernueckoe o0yueHune: OK 02
U3MEHYHMBOCTH B3anmoneiicTBue reHoTumna u cpeasl npu GopMUpOBaHUN (EHOTHNA. MI3MEHUNBOCTD MPU3HAKOB. OK 04
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KauecTBeHHBIE U KOJMYECTBEHHBIE TPU3HAKU. BUabl N3MEHYMBOCTH: HACJIE/ICTBEHHAS U HEHACJIE/ICTBECHHAS!.
3aKOH TOMOJIOTHYECKUX PSIOB B HacheacTBeHHOU n3meHunBocTy (H.U. BaBumos).

Monudukarontas, wiv GEHOTUITHYECKAsT N3MEHYHBOCTh. POIb cpeibl B MOAU(PUKAITMOHHON
n3MeH4uBOCTH. Hopma peakinu npuszHaka. BapualmoHHBIN psii U BapyuallMOHHAs KpUBasi. XapaKTEPUCTUKA
MOIM(PUKAITMOHHOM U3MEHUYNBOCTH

HacnencTBenHas, uiu reHOTUINMYECKas H3MEHUYNBOCTh. KOMOMHATHBHAS HU3MEHUHUBOCTb.

MyTannoHHasi U3MEHUYUBOCTh. BHIbI MyTallMii: T€HHBIE, XPOMOCOMHBIEC, TeHOMHBIE. [[pUunHBI
BO3HUKHOBEHHMS MyTalui

IIpaKkTHYecKne 3aHATHS: 2
Pemienue 3agau Ha onpeiesieHUE TUTIA MYTALMU MPU Nepeadye HACIEACTBEHHbBIX MPU3HAKOB, COCTaBICHUE
TEHOTUITMYECKUX CXEM CKpEIIMBaHUS

Tema 2.12. OcHoBHOE co/iep:KaHue 2

Cenexuus Teopernyeckoe odyueHue: 2

OPraHU3MOB Cenexuus Kak Hayka. MeTo/bl celeKIIMOHHOM paboTsl. ['ereposuc u ero npuunHbl. VIcKyccTBEHHBIH 0TOOD: OK 01
MacCCOBBIN ¥ HHIMBUyaTbHBIA. JTanbl KOMOMHAIIMOHHOW cenekiuu. CopT, mopoja, MTaMm OK 02
AJNTOPUTMBI pellieHre 3a/1a4y Ha ONpPEEICHHE BO3MOKHOTO BO3HUKHOBEHUS HACJIEICTBEHHBIX TPU3HAKOB 110
CEJIEKIINH, COCTABJIEHUE TeHOTUITMYECKUX CXEM CKPEILMBAHUS

KonTtpoabnas pa6ora CtpoeHue 1 QyHKIIMH OpraHu3Ma 2

Paznen 3. Teopusi 3BoJIIOLIMHA 16

Tema 3.1. OcHoBHoOeE conepxaHue 2

HUctopus Teopernueckoe o0yueHue: 2

3BOJIIOIIHOHHOTO [TepBbie 3BOIIOIIMOHHBIE KOHIENIWH. ['pagyanuctuyueckas sBoatonuonHas konuenus JK.b. Jlamapka.

YUYeHHUs JBwxkymme cuitbl 3Bostoriuu. Kpearmmonusm u tpanchopmusM. Cucremaruka K. JIlunnes u e€ 3Hauenue s OK 02
dbopMUpPOBaHUS UIEU IBOTIOLIUN OK 04

[Tpeanocsliky BO3HUKHOBEHU JapBUHU3MAa. DBOMIIOLMS BUAOB B Ipupoae. bops0a 3a cymecTBoBaHue.
EcrectBennslif 0T00p. /IuBeprenuus npu3HakoB U Bumoo0Opa3oBanue. OCHOBHBIE MOJIOKCHUS
CHUHTeTHYecKOM Teopuu 3Bomtorun (CTI). Ponb 3BOMIONIMOHHOM TeopuH B (GOpMUPOBAHUH HAYIHON
KapTUHBI MUPA
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Tema 3.2.
Muxpo3Boaonus

OcHoBHOe conep:kaHue

Teopernueckoe o0yueHue:

MuKpO3BONIOLMA U MAKPO3BOJIIOLHUSA KaK 3Tallbl 3BOJIIOLIMOHHOTO Npolecca. I eHeTH4ecKkre OCHOBBI
ABOTIONMHA. MyTariuy 1 KOMOMHAITMN KaK JIEMEHTAPHBIN BOJIIOIMOHHBIA MaTepuai. [lomymsius kak
JJIEMEHTapHas €INHULA 3BOJIOLUH.

JBxyie cuibl ((hakTophl) 3BOITIONMUA. MyTallMOHHBIN MpoIiecc 1 KOMOMHATUBHAS U3MEHYHBOCTD.
Murpanus. M3onsus nonynsnuii: reorpadpudeckas (IpocTpaHCTBEHHAS), OMOJIOTHYECKast
(penpoyKTUBHAs).

EcrecTBenHsblIit 0TOOp — Hanpasisonmil Gpakrop sBomronuu. boprda 3a cyriecTBoOBaHHE KaK MEXaHU3M
JIeMCTBUSL €CTECTBEHHOTO 0TOOpa B monyisiuuax. Bua u ero kpurepuu (npusHaku). BunooOpa3oBanue kak
pe3yJIbTaT MUKPOIBOIIOLUN

OK 02

Tema 3.3.
Maxkpo3Bosaouust

OcHoBHOE co/iep:KaHue

Teopernueckoe o0yueHue:

Maxkpoaomtonusi. @opmsl 1 0ocHOBHBIE HanpaBiaeHUs MakposBostonnu (A.H. Cesepros). Ilytu
JOCTH>KEHUS! OMOJIOTHYECKOT0 Mporpecca: apoMopdos, uanoagantanus, oomas geresepanust. Metoabl
U3y4eHHs] MaKpOIBOJIOLUH. 3aKOH 3apoablieBoro cxoactsa (3akon K. bapa). buorenernueckuii 3akon (3.
['exkenb, @. Miomiep). O0mue 3ak0OHOMEPHOCTH (TIpaBHIIa) SBOTIOIAN

OK 02

Tema 3.4.
Bo3HuKkHOBEeHHE U
pa3BUTHE KU3HU
Ha 3emire

OcHoOBHOE co/iep:KaHue

Teoperuveckoe o0yueHue:

S

['unoTe3s! 1 TeOpHHM BOZHUKHOBEHUS )KU3HU Ha 3eMJie: KpeallmoHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTaHHOE)
3apoX/IeHUE, CTAIIMOHAPHOE COCTOSIHUE, MaHCTIepMHUsL, O1omnod3. Hayano opranndeckoii 3Boonuu.
[NosiBneHre nepBhIX KIETOK. DBOJIOLMS MeTab0IM3Ma. DBOJIOIMS MEPBBIX KIETOK. [IpokapnoTsl n

9ykapuoThl. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB SYKAPHOT.

OcHOBHBIE YCPTHI 5BOJIOIHUHU PACTUTCIIBHOI'O MHpa. OcHOBHBIE YCPTHI 5BOJOIHUH )KUBOTHOTO MHUpPa

IIpakTnyeckune 3aHATHS:

HPGI[CTaB.HGHI/Ie YCTHOI'O COO6H_I€HI/I}I 1 JICHTBI BDCMCHHU 110 OCHOBHBIM 3TarlaM BOSHUKHOBCHUSA U PA3BUTHA
JKUBOTHOI'O U PACTUTCIIBHOTO MUPA, MOATOTOBJICHHBIX IO IMEPECUHIO UCTOYHUKOB, pPCKOMCHIOBAaHHBIX
nmpenoaaBaTeiicM

OK 02
OK 04
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Tema 3.5. OcHoBHoOeE conepxaHue 4
IIpoucxoxnenne | Teopernuyeckoe o0yueHue: 2
yeJI0BEeKa — AHTpOnoOJIOTHs — HayKa 0 yenoBeke. CUCTeEMaTHYECKOE MOJI0KEHHNE yeaoBeka. CXOACTBO YEI0BEKA C
aHTpoMnoreHe3 KUBOTHBIMU. OTINYMS YEJIOBEKA OT KUBOTHBIX. [IpsAMOX0KI€HHE 1 KOMIUIEKC CBSI3aHHBIX ¢ HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHOUM cHCTeMbl. COOTHOIIICHHE OMOJIOTHIECKUX 1
COLMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E OK 02
OCHOBHBIE CTaJJH aHTPOINOTreHe3a. J[pUONUTEeKH — MPEIKU YeI0BeKa M YeIOBEKOOOPa3HbIX 00€3bsH. OK 04
[IporoanTpon — NpeaIIeCTBEHHUK YeI0BeKa. ApXaHTpon — ApeBHeNNil uenoBek. [laneoanTpon — qpeBHUA
yenoBek. HeoaHTpom — yesioBek COBPEeMEHHOT0 THIIA. DBOJIOIUS COBPEMEHHOT'O YEIOBEKA.
Yenoeueckue packl. OCHOBHBIE OOJBIINE packl: €BporieonHast (€Bpa3uiicKas), Herpo-aBCTPAIION IHAS
(3KBaToOpHANIbHAS ), MOHTOJIOMIHAS (a3MaTCKO-aMEepPUKAaHCKast). Bpemsi u MecTo BO3HUKHOBEHUS
yeloBeYeckux pac. EAMHCTBO ueroBeueckux pac
IIpakTHYeckune 3aHATHSA: 2
Bpewmst u myTH paccenenus yenoBeka 1o ranere. [IpucnocodaeHHOCTh YeoBeKa K pa3HbIM YCIOBUAM
cpenbl. Biusinue reorpaguueckoii cpesl Ha MOp(HOJIOTHIO M (PU3HOIOTHIO YeT0BeKa
3amuTa JIGHT BpEMEHH U MEHTAJIBHBIX KapT B JOpMATEe YCTHOTO COOOIEHUS, TOITOTOBICHHBIX 10 TIEPEUHIO
UCTOYHHKOB, PEKOMEHIOBAaHHBIX MTPET0IaBaTesIeM
KoHnTtpoJsbHas padora TeopeTnyeckne acreKThl BOIIOLNH )KU3HU Ha 3eMJie 2
Paznen 4. Dxoaorus 26
Tema 4.1. OcHoBHoOE conepxaHue 2
JKOJTOrHYeCKHe Teopernueckoe o0yueHune: 2
(paxTopsl U Cpenpl 00uTaHus OPTaHU3MOB: BOIHAS, HA3EMHO-BO3/TyIIIHAS, IOYBEHHAs, BHYTpHOpraHu3MeHHas. du3uko- OK 01
Cpeabl *KU3HHU XUMHUYECKHE 0COOCHHOCTHU cpesl 00uTaHus oprann3moB. [Iprcrnocobiennst opraHu3MoB K KU3HHU B pa3HBIX OK 07
cpenax. [Tonstue sxonoruveckoro dakropa. Knaccuduxarus skonornyeckux dpaktopos. [IpaBuio
muaumyMa 1O, JInbuxa. 3akon TonepantHoctu B. [llendopma
Tema 4.2. OcHoBHOe conep:kaHue 4 OK 01
Honyasiuus, Teopernueckoe o0y4eHune: 2 OK 02
cooduecrTna, DKosornyeckast XapakTeprUCTHKA BHJIA U MOMYJIALUN. DKOJIOTHYECKasi HUAIIA BUAA. DKOJIOTUIECKHE OK 07
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IKOCUCTEMBI

xapaktepucTuku nomysmun. CooliiecTBa u skocucTeMsl. brotienos u ero crpykrypa (B.H. Cykades).
CBsi3u MeXly OpraHnu3MaMu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOTYIICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBOpoOT BEIIECTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckre ypoBHHU.
AHTPOTIOT€HHBIC YKOCUCTEMBI. ATpoIKOCHCTEMBI. OTIHYUS arpOdKOCUCTEM OT OHMOTEOIICHO30B.
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHCTEM

IIpakTnyeckune 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE MIOKA3aTENN YKOCUCTEMBI. bruomacca u mpoayKIus. DKOJOTHYECKUe
nUpaMU/Ibl yrces, OMoMacchl U sHepruu. [IpaBuiio nupaMusl SHEPTrum.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH IO MEPEHOCY BELIECTBA U SHEPTUU B IKOCUCTEMAX C
coCTaBJIEHHE TPOPHUUECKUX LieTel ¥ MUpaMul OMOMAacChl U SHEPIUU

Tema 4.3.
Bbuocdepa -
rJ100aJIbHASA
IKO0JIOrHYeCcKas
cucreMa

OcHoBHOe conep:kaHue

Teopernueckoe o0yueHue:

buocdepa — xxuBas o6onouka 3emau. Pazsutue npencrapinenuii o onocdepe B Tpynax B.U. Beprnanckoro.
O6nactu 6uocteps! u e€ coctan. JKuBoe BeriecTBo 6rocdepsl U ero GyHKIINN

3aKOHOMEPHOCTH cyiecTBoBaHuUs Onochepsl. OcobeHHOCTH OMoCcdephl KaK TT00ATbHON AYKOCHCTEMBI.
Junamuueckoe paBHOBecHe B Onocdepe. PutmuaHocTs siBieHuit B 6nocdepe. KpyroBopotsl BemecTs u
6I/IOF€OXI/IMI/I‘IGCKI/I€ ITHUKIIBI. I'moOanpHBIE DKOIOTUYECKIUE HpO6JlCMI:I COBPEMCHHOCTHU U IYTHU UX PCHICHUSA

IIpakTHYeckHe 3aHATHA:

Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/a4 Ha ONpeIeJICHUE TUIOLIAAN HACAXKICHUM TSt
CHI)KEHMSI KOHLIEHTPALIUU YTJIEKUCIIOTO Ta3a B aTMOC(epe CBOETO peruoHa MpoKUBaHUs

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONMOTreHHbIX
(paxkTopoB Ha

onocdepy

OcHoBHOE co/iep:KaHue

Teoperuveckoe o0yueHue:

AHTpPOIIOTEHHBIE BO3/ICHCTBUS HA Onocdepy. 3arps3HeHHs KaK BUJ aHTPOIIOTEHHOTO BO3ACHCTBUS
(xumuueckoe, usuuecxoe, buonocuueckoe, OMx0bl NPOU3EOOCMEA U nompebieHus). AHTPOTIOTCHHBIC
BO3/ICiCTBUS Ha aTMocdepy. BoznelicTBus Ha ruapocdepy (3acpsasHerus u ux uCmouyHUKU, UCIOWeHUs
600). Bo3neticTBust Ha tutochepy (deepadayus nouswl, 6030elicmeue Ha 20pHbLE NOPOOd, Heopa).
AHTpPOTIOTEHHBIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvhble co0OWecmaa,
HCUBOMHBLU MUD)

OK 01
OK 02
OK 04
OK 07
I1K 2.3
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IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHU 110 COXPAHEHUIO IPUPOIHBIX PECYPCOB CBOETO
pEernoHa npo>KUBaHUS

*B Tom uncJe:

st mpodeccnit/cnienuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHs “JKUBOTHBIE mpeiaraeTcs npakTHKO-
OPUEHTUPOBAHHOE PACUETHOE 3a/IaHKe TI0 OIICHKE PHIOOTPOAYKTHUBHOCTH BOJJOEMOB

s mpodeccuit/crennanbHOCTEN CBSI3aHHBIX € CEITLCKUM XO035ICTBOM IpeJyIaraeTcsi MpakTHKO-
OpPUEHTHPOBAHHOE PAaCUeTHOE 33JaHHUE 110 OI[EHKE OalaHCa OPTraHUYECKOTO BEIIECTBA ITOYBBI

Tema 4.5.
Bausinue
COIMAIBHO-
IKO0JOTHYEeCKHX
(paxkTopoB Ha
310pOBbeE
YyeJI0BeKa

OcHoBHOE co/iep:KaHue

10

TeopeTuveckoe o0yueHue:

310pOBbE U €ro cocTaBiAromue. OakTOpsbl, NOJOKUTENBHO U OTPULIATEIBHO BIMSIOLINE HA OPTraHU3M
yenoBeka. BpenHblie NpuBBIYKY: TOCIEACTBHA U podunakThka. [Ipobiema TeXHOreHHBIX BO3CHCTBUI Ha
3/I0pOBbE YeJIOBEKA (NEKTPOMArHUTHBIE MOJIs, OBITOBAs XUMHUSL, U30BITOYHbIE UTYMBI, paaranus 1 T.11.).
Apanranys opraHu3Ma 4ejaoBeka K (hakTopaM OKpYyKaromei cpenbl. 3aluTHbIE MEXaHU3Mbl OpraHu3Ma
YEJI0OBEKa. 3I0POBbE U PaOOTOCITOCOOHOCTD.

[Tpunumne! popMupoBaHus 310poBbecOeperaroiero nopeaeHus. @undeckas akTUBHOCTD U 3JI0POBBE.
['pyninbl 310poBbsi. OCHOBBI 3aKAJIMBaHUS. BUOXMMHUYECKHE aCTIEKThI pallHOHAIBHOTO NTUuTaHus. [IpaBuiia
0€30MacHOTO UCIOJIB30BAHHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB

IIpakTH4eckHe 3aHATHA:

Ornpezenienre CyTOYHOTO palioHa MUTaHus

Co3anne HHANBUAYATbHON MAMSITKH 10 OpPTraHu3aIliy PAIIMOHATEHON (PM3UYECKON aKTHBHOCTH

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME JIA00OPATOPHOI0 3AHATHS

NINIDN| D

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JlabGoparopHas paboTa «YMCTBEHHas: pabOOTOCIIOCOOHOCTD)

OBnazieHne MEeTo1aMu OIpeesICHHs ToKa3aTesieil yMCTBEHHOM paboTOCTIOCOOHOCTH, OOBSICHEHHE
MOJYYEHHBIX Pe3yJIbTaTOB U (POPMYJIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C UCIOJIb30BAHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB

2. JlabGoparopHas pabota «BnusHue abnotrndeckux pakTopoB Ha YeIOBEeKa (HU3KHE U BHICOKHE

OK 02
OK 04
OK 07
IIK 3.1
IIK 3.2
IIK 3.3
IIK 3.4
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TEMIIEPATYPHI)»

N3yueHnrne MexaHU3MOB aIaNTallik OPTaHU3Ma YeJIOBEKAa K HU3KUM U BBICOKUM TEMIIEpATypaM U
00BSICHEHHUE MOYYECHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHNE BHIBOJIOB (TMCHMEHHO) C HCIIOJIB30BaHUEM
Hay4YHBIX MOHATUNA, TEOPUH U 3aKOHOB

*B ToM 4ucje HA BHIOOP 00pa3oBaTeIbHON OPraHU3alum:

B kauecTBe TPUTTEPOB CHIKAIOIIUX PA0OTOCTIOCOOHOCTH UCIIOIB30BATh YCIOBHUS OCYIIECTBICHUS
npodecCHOHATLHOM IeATENFHOCTH: IIIyM, TeMIIepaTypa, puzndyeckast Harpy3Ka u T.JI.

KonTtpoabnas padora 2
Teopernueckue acneKThl IKOJIOTHH
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE TPUKJIATHOTO MOIYJIs1)
Pa3gen 5. BuoJsorus B ;KU3HU 8
Tema 5.1. Conepxanue 4 OK 01
buorexnonorun B | TeopeTnueckoe odyueHue: 2 OK 02
KM3HM KaXK10ro0 BuoTexHonorus kak Hayka u Ipou3BoACTBO. OCHOBHBIE HAIIPABICHHUS COBPEMEHHOM OMOTEXHOJIOTHH. 2 OK 04
Metoasl 6noTexHosorun. O0bEKThl OMOTEXHOIOTHH. DTHKA OUOTEXHOJIOTUYECKUX U TeHETUYECKUX IIK 2.3
skcriepuMeHToB. [IpaBuiia moucka u aHaau3a OMOAKOJIOTHIECKON HH(GOPMAITIHN U3 Pa3TUIHBIX HICTOYHUKOB IIK 3.1
(HayuyHas U yueOHO-Hay4YHas JTUTEpaTypa, CpeJCcTBa MaccoBor nHpopmaliu, ceth IHTEpHET U pyrue)
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lEPKAHME MPAKTHYECKOI0 3aHATHUS: 2
Keticel Ha ananu3 nHpOpMAIMK O HAYYHBIX JOCTHKEHHUSIX B O0JIACTH FeHETUYECKUX TEXHOJIOTUH,
KJICTOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHN. 3alInTa Keica: IpeCcTaBIeHNue Pe3yIbTaTOB PELICHHUS
KeMCOB (BBICTYIJICHHE C MPE3eHTAIUEH)
Tewma 5.1 obOs3aTenbHa A1 U3yUEHHUS CTYACHTaAMU Bcex npodeccuit/crenuaibHOCTel
Tema 5.2. Conep:xxanue 4 OK 01
buorexnonorun u | [lpakruyeckue 3aHATHSA: 4 OK 02
KMBOTHbIE Pa3Butne OMOTEXHONOTUH C UCTIOIB30BAHNUEM KUBOTHBIX, IPUMEHEHHE TPOAYKTOB OMOTEXHOJIOTHH B 2 OK 04
KHU3HH YelIOBeKa, MOUCK U aHaIU3 MH(OPMAIMH U3 PA3TMYHBIX HICTOUHUKOB (Hay4Has U yueOHO-HayuHas IIK?2.3
JuTEpaTypa, CpeacTBa MaccoBoi nHpopmaruu, ceth IHTepHET U Apyrue) IIK 3.1

Keiicel Ha ananu3 nHPOpMAIUU O pa3BUTUHA OMOTEXHOJIOTHH C UCTIOJIb30BAaHUEM KUBOTHBIX (TIO TPYIIIIaM)

30




3amuTa keiica: [IpencraBiieHne pe3yabTaToB PELIEHUS KEHCOB (BBICTYIIJIEHUE C ITPE3EHTALIUEH )

OcHoBHOe coepkaHue

Pa:me.ﬂ 6. Buockoaornueckne HCCJICAOBAHUA

Tema 6.1.
OcHOBHbBIE
METOAbI
OMO0’KO0JIOTHYECKH
X HCCJIe0OBAHMI

OcHoOBHOE co/iep:KaHue

TeopeTnueckoe o0yueHue:

Hayunsbrit meroa. MeTo el OM0IKOIOTHYECKUX UCCIICAOBAHUMN: TTOJIEBBIE, TAOOPATOPHEIE,
AKCTIEpUMEHTAIbHBIC. MOHHUTOPUHT OKPY>KAIOIIEH CPEJIbl: JIOKATbHBINA, PETHOHATBHBIN U TI100aTbHBIHA
MeTtoapl morcKa, aHanu3a 1 00padoTKK MH(OPMAITUHU O MPOCKTE B PA3TUIHBIX UCTOUHHUKAX

JlaGopaTopHble 3aHATHSA:

IToctanoBka e, 3aaa4, BBIABUIKCHUC TUITIOTC3bI, ITIPOBCACHUC SKCIICPUMCEHTA 110 OIIPCACICHUIO
ONITUMAJIBHBIX YCIIOBHM ISl pOCTa M (PU3HOIOTMYECKON aKTUBHOCTH JAPOIKEBBIX KIETOK. BrisiBIeHue
3aKOHOMEPHOCTEH, (popMynHpoBaHE BHIBOJOB U IPOTHO30B.

JlaGopaTopHbie pabOThI Ha BEIOOP IO MUHU TPYIIIIaM:

1. BrnusHue TemMmepaTypbl Ha pocTa U PU3HOIOTHYECKYIO0 aKTHBHOCTD JIPOMIKEBBIX KIIETOK

2. BiusiHue yrineBoioB Ha pocTa u (PU3HOIOTUIECKYIO aKTHBHOCTD JPOXKIKEBBIX KIIETOK

3. CoueTraHHOE BIUSHHE TEMIIEPATYPHI U YTIIEBOJIOB HAa POCTa U (PU3HOJIOTHUECKYIO aKTHBHOCTh
JPOACKEBBIX KIETOK

OcHoBHOe conep:kaHue

10

Tema 6.2.
buoskojornueck
Uil IKCIIEPUMEHT

IIpakTnyeckoe 3ansATHE

00630p TeM y4eOHO-HCCIEA0BATEIILCKUX TPOEKTOB. BHIOOp yueOHO-MCCIIe10BaTEILCKOTO MPOEKTA U3
npeiokeHHbIX. POpMUPOBaHNE KOMaH/IbI TPOEKTa. AJTOPUTM BBITIOJIHEHHS IPOEKTA.
Kaxxnas rpymnmna BeIOMpaeT 0IMH U3 BAPUAHTOB Y4eOHO-HCCIEeI0BATEIbCKUX MPOECKTOB!

1. Ormenka kauecTBa aTMOC(HEPHOTO BO3IyXa

2. OreHka KauecTBa MOYB METOI0M (PUTOTECTUPOBAHHUS

3. OreHka kauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB 10 OPraHOJEHTHUECKUM U (PU3UKO-XUMHUYECKUM

CBOMCTBaM
4. Bnusaue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUN
5. BnusiHue coneBOro 3arpsA3HeHHs Ha POCT M pa3BUTHE CEMSH BBICHINX PACTCHUI

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07
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Ilepesvlii 5man 6binoIHeHUs NPOEKMA.:

ObocHOBaHME aKTyaJIbHOCTH BHIOpaHHOM TeMbl. BrisiBeHHE IpoOaeMbl uccieoBanus, popMynIupoBaHue
runore3sl. BeiOop MeTo0B nccnenoBanus. Beibop Touek oT6opa mpod Ha TEPPUTOPUN UCCIICOBAHHUS.
[TocranoBka meneii u 3a1a4 uccienoBanus. OnpeaeneHue GoOpMbI IPEICTABICHHUS PE3YIIbTaTOB
uccienoBanus. OnpeeneHne 3TarnoB U COCTaBICHHUE TTaHa UCCIISIOBAHUS

JlabopaTopHble 3aHATHS 6
Bmopoti sman @vinonnenuss npoexma: MoAroToOBKa HEOOXOIMMOM MOCYABI M MaTepualia Iyl SKCIIEpUMEHTa, 2
IPOBEICHUE IKCIIEPUMEHTA, IIEPUOJMUECKas IPOBEPKa TEUCHUS IKCIIepUMeHTa/ cOop Marepuaia B
BBIOPAHHBIX TOYKAaX 0TOOpaA Mpod
Tpemuii sman evinoaneHuss npoekma. TMONy4eHHE MEPBUUYHBIX SKCTIEPUMEHTAIBHBIX JaHHBIX, IPOBEIACHHE 2
CTATUCTUYECKON 00paOOTKHU MOJYICHHBIX JaHHBIX
Yemeepmulii 5man 6bIN0JIHEeHUs NPOeKMA: BbIABICHHE 3aKOHOMEPHOCTE!, (OpPMYyJIMpOBaHUE BHIBOJIOB U 2
IIPOTHO30B, OLIEHKA KaueCTBa UCCIIEyeMoro 00beKTa 1o pe3yabTaraM OMO3KOJIOTHYECKOT0 aHaI13a
IIpakTHYeckne 3aHATHSA 2
3ammra npoekra. [Ipencrasienue pe3yabTaTOB BHIOJIHEHUS Y4€OHO-UCCIIE0BATEIbCKUX MPOEKTOB 5
(BBICTYIJIEHHE C TIPE3EeHTAINEH )

IIpomexyTouynas arrecranus (3K3aMeH)

Bcero: 144
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3. YciioBus peajiu3zanuu NporpaMmmbl 0011e00pa3oBaTeIbHON JUCHUILTHHBI

3.1. s peanu3alMd MNPOrpaMmbl JUCHHUIUVIMHBI J0JKHbI ObITh
NpeaycMOTPEeHbI CJIeyIIHe CllelralbHble MOMeleHUs:

Kabuner «buonozuu», ocHallleHHbI 000pYy/I0BaHHEM: MeOEeIb, TOCKa, MET,
HarJsAHbIe TT0COOMs (KOMIUIEKTHl YYEOHBIX TaOJIMIl, MJIAKATOB), TEXHHUYECKUMU
CpelCcTBaMH OOYYEHHS: KOMIBIOTEp C YCTPOICTBAMU BOCIPOM3BEACHMS 3BYKA,
OPUHTEP, MYJIbTUMEIUA-IPOEKTOP C  3KpPaHOM, YyKa3Ka-Npe3eHTep I
IIpE3CHTALUN.

JlabopaTopusi, OCHallleHHass OOOpYIOBaHHUEM JUIsl TPOBEIACHUS 3aHSITHIA:
MUKPOCKOIIBI, CEKyHJOMEp, TOHOMETp, JabopaTopHas mocyaa (MpoOOUpPKH,
MOJICTaBKHU JJI TPOOUPOK, MUHIIETHI, IECOK, CTYNKHU C NMECTUKAMH, MPEIMETHBIE U
IIOKPOBHBIE ~ CTEKJA, CTEK/IHHbIE  IAJIOYKW,  [PENapoBAJBHBIE  WIJIBI,
¢unbTpoBasibHas Oymara (candeTku), CTakaHbl) TUIEPTOHHYECKHI pacTBOp
xjopuaa Hatpus, 3%-HbI pacTBOp IEPOKCHIA BOAOPOAA, PacTBOp Hoga B
HOJIMCTOM KajuH, TIUIEpPUH, KIyOHU KapToQens, JIUCT 3JI0AeH KaHaJACKOM, Mo
psAOMHBI OOBIKHOBEHHOW (pSOMHBI WJIM TOMAarta), JYK penyarbiii, pa3BelICHHbIE B
BOJIE JPOXKIKH);

3.2. HudopMmaniuoHHoe odecredeHre peaTu3auuy NporpaMmbl

1. Jlns peanuszanuu mporpammbl OMOIMOTEUHBIN (OHA 00pa30oBaTEIHLHOM
OpraHu3alliy JOHKEH MMETh TEYaTHhIE W/WIIN DJIEKTPOHHBIE 00pa30BaTeIbHbBIC U
WH()OPMAITMOHHBIE  PECypChl, PEKOMEHJIOBAaHHBIE JUIS  WCIOJB30BaHHS B
00pa30BaTeILHOM MpOoIIecce, He CTapIiie MATH JIET C MOMEHTA U3/IaHus.

2. OCHOBHBIE ICTOYHUKH:

Kamenckuii A.A., KpukcynoB E.A., Ilaceunux B.B. buonorusa. Oo6mas
ounomnorus. 10-11 kmaccel. bazoBsiit ypoBens — 2018.



4. KoHTpOJIb M OLIeHKA Pe3y/1bTATOB 0CBOCHHs 0011e00pa30BaTe/IbHOI

AUCHUIIJINHbI

KoHTpoJb U o1leHKa pe3yJIbTaTOB OCBOEHHUS 00111e00pa30BaTeIbHON U CIUILIMHBI

PacKpBIBAIOTCS

qcpe3  AUCHUILIMHAPHBIC

PE3YJIbTATHI, HarpaBJICHHBIC  Ha

dbopmupoBaHre OOMMX M MPOPECCHOHATBHBIX KOMIIETCHIIUNA TIO pas3ieiiaMm |

TEMaM COJACPKAHUA yqeGHoro Martcpuaiia.

Oomas Pa3nesn/Tema Tun oneHOYHBIX MEPONPHUATHIA
KOMIIeTeHIUSA
Paznea 1. Knerka — KonTtponbHas padora “MonekynspHblit
CTPYKTYPHO- YPOBEHb OpraHU3alU )KUBOTO”’
(pyHKUMOHAIbHAS eAUHULIA
KUBOTO
OK 02 Tema Nel.1. 3amnoxHeHne TaOJUIIbI C OTTCAHUEM
buonorus xak Hayka METO/I0B MUKPOCKOTIMPOBAHUS C UX
JIOCTOMHCTBaMH M HEJJOCTaTKaMHU.
3anosHeHne Ta0uIbl «BKiTa yaeHbIX B
pa3BuUTHE OMOJIOTUMY
OK 02 Tema Nel.2. 3anoJIHeHUE CPAaBHUTEILHON TaOINIIBI
OO11as xapakTepUCTUKA KU3HU | CXOJCTBA U Pa3INuUil )KMBOTO U HE
KUBOTO
OK 01 Tema Nel.3. ®poHTaTBHBINA OMPOC
OK 02 Bbuonornyecku BaxHbIe [ToaroToBKa yCTHBIX COOOIICHUH C
OK 04 XUMHUYECKUE COCTUHEHUA Mpe3eHTalnen
BrimonHenue u 3ammura J1abopaTOPHBIX
pabot: «Omnpenenenue putamuaa C B
MPOIYKTaX MUTAHU,
«'unpodunbHO-rHAPOHOOHEIE CBOWCTBA
JTUTHUI0BY»
OK 01 Tema Nel 4. OnenuBaemas IUCKyccus 110 BOIIpocam
OK 02 CTpyKTypHO-(QOYHKIIHOHAJIbHAS  |JICKIIUA
OK 04 OpraHu3aIys KJIETOK Pa3paboTka MEHTaIbHON KapThI 11O

KJIacCU(UKALIUU KJIETOK U UX CTPOCHHUIO Ha
MPO- ¥ 3YKapUOTUYECKHUX U IO LIAPCTBaM B
MUHU TPYIIIax

BrimonHenue u 3ammura J1adopaTOPHBIX
pabor:

«CTpoeHue KIETKH (pacTeHus, )KUBOTHBIE,
rpuOBbl) U KJIETOYHBIC BKIIOYEHUS (Kpaxmal,
KapOTHUHOUbI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,

«I[IponutiaeMocts MeMOpaHsbI (TIJIa3MOJIHU3,
JIETITa3MOJTH3 )




OK 01

Tema Nel.5.

OpOHTAIBHBIN ONIPOC

OK 02 CrpykrypHO-(yHKIIMOHAbHBIE |Pa3paboTka rioccapus
(bakTopbI HACIEACTBEHHOCTH Pemenue 3aa4 Ha onpezeneHue
MOCJIEI0BATEIHLHOCTH HYKJIEOTH/I0B
OK 01 Tema Nel.6. OpoHTaIBHBIN OIIPOC
OK 02 [Iponecchbl MaTpuuHOTO Tect «IIpoueccbl MATPUYHOTO CUHTE3a»
CUHTE3a Pemrenue 3anau Ha onpeneneHue
MOCJIEIOBATEIbHOCTH aMUHOKHUCIIOT B
MOJIEKYyJIe Oenka
Pewrenue 3anau Ha onpeneneHue
MOCJIEIOBATEIbHOCTH aMUHOKHUCIIOT B
MoJIeKyJe Oenka B cirydyae U3MEHEHUs
nociaeaoBaTeabHOCTH HyKiIeoTua0B JIHK
OK 02 Tema Nel.7. OpoHTaIBHBIN OIIPOC
OK 04 Hexnerounsie popmbl sxu3HU [ToaroroBka yCTHBIX COOOIIEHUH C
Mpe3eHTaNeH (BUPYCHBIC U
OakTepuanabHble 3a00eBanus. Oomue
MPUHIIAITBI KCTIOTH30BaAHUS
JIeKapCTBEHHBIX BemecTB. OCOOCHHOCTH
MPUMEHEHUS aHTUOMOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OMPOC
OOMeH BelEeCTB U 3amnoaHeHne CPAaBHUTEIBHOMN TaOIHIIBI
MpeBpalleHUE SHEPTUU B XapaKTePUCTUK THUIIOB OOMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cy>xaeHune o BOIpocam JIeKIHH
OK 04 JKM3HEHHBIN UK KJIETKH. Pa3paboTka 1eHThI BpeMEHH )KU3HEHHOTO
Muto3. Meiio3 IAKJIa
Pasznea 2. Ctpoenue u Konrponbnas padora "Ctpoenue u
(pyHxuumn opranuzma GbyHKIIMM opraHuzma’
OK 02 Tema Ne2.1. OnenuBaemas IUCKycCus
OK 04 CTpoeHnue oprannuzma Pa3paboTka MeHTaJIbHOW KapThl TKAHEH,
OpraHOB U CUCTEM OpraHOB OPraHU3MOB
(pacTeHus, )KUBOTHBIE, YEJIOBEK) C
KpaTKOMW XapaKTePUCTUKON WX QYHKITUNA
[ToaroroBka u npeacTaBiICHUE YCTHBIX
COOOIIEeHUH C mpe3eHTanuell (MMMYHHTET,
UH(DEKIIMOHHBIC 3a00JIeBaHNs, JTHIEMUH,
BaKIIMHAIIHS)
OK 02 Tema Ne2.2. OpOoHTaTBHBIHN OMPOC

DopMBI PA3MHOKECHUS
OpPraHHU3MOB

3arnosnHeHne TabIUIbI ¢ KPaTKOH
XapaKTepUCTHKON 1 puMepamu Gopm
Pa3sMHOKEHHS OPTaHU3MOB
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OK 02
OK 04

Tema Ne2.3.
OHTOreHes )XUBOTHBIX U
YyeJloBeKa

Pa3paboTka neHTHI BpeMEeHHU C
XapaKTePUCTHKOM 3TArloB OHTOT€HE3a
OT/CJIbHOM TPYNIION )KUBOTHBIX U YEJIOBEKA
10 MUKpPOTPYTIIIaM

Tect/ompoc

OK 02
OK 04

Tema Ne2 4.
OHTOreHe3 pacTeHHt

CocTraBieHue )KU3HEHHBIX IMKIIOB PACTEHUI
0 oT/Ie7aM (MOXOBHUIHBIC, XBOIICBUIHBIC,
MarnopOTHUKOBUAHBIE, TOJJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIE TTIOHATHS T€HETUKU

Pa3paboTtka rioccapus
Tecr

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HacJICJOBaHUA

OpoHTaIBHBIN OIIPOC

TecT no Bonpocam Jiekuuu

Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-,
J1-, TIOJIMTUOPHITHOM U aHAIU3UPYIOLEM
CKpELIMBAaHUU, COCTABIICHHUE
TFE€HOTUIINYECKUX CXEM CKpEIINBaHUS

OK 01
OK 02

Tema Ne2.7.
BzauMozeiicTBue reHOB

Tect

PazpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BCPOATHOCTHU BOBHUKHOBCHU A
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
PA3JINYHBIX THIIAX B3aI/IMO,Z[€I>'ICTBI/I$I I'CHOB,
COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

Tema Ne2.8.
ClieIUIeHHOE HACIEIOBaHUE
MIPU3HAKOB

Tect

PazpaboTtka rioccapus

Pemenue 3ana4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPU
CLICTUICHHOM HacJieIOBaHUH, COCTaBJICHHE
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

OK 01
OK 02

Tema Ne2.9.
I'eneTuka nmona

Tecr

PaspaboTka rioccapus

Pemenue 3aa4 Ha onpeencHue
BCPOATHOCTU BOSHUKHOBCHU A
HAaCJICACTBCHHBIX NPHU3HAKOB, CLCIIJICHHBIX C
MI0JIOM, COCTABJICHUE TeHOTUITMYECKUX CXEM
CKpEIIMBaHHS

OK 01
OK 02

Tema Ne2.10.
I'eneTnka JyenoBeka

Tect
Pa3zpaboTtka rioccapus
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Pemenwue 3anay Ha onpeneneHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJIEJACTBEHHBIX NMPU3HAKOB, UCTIOJIb3YS
METObI T€HETHKH YEJIOBEKA, COCTABJICHHUE
TCHOTHITMYECKUX CXEM CKPEIIUBaHUS
[ToaroToBKa yCTHBIX COOOIICHHUI C
MPE3EHTALMEN O HACJIEICTBEHHBIX
3a00/I€BaHUIX YEIOBEKA

OK 01 Tema Ne2.11. Tecr
OK 02 3aKOHOMEPHOCTH U3MEHUYMBOCTH |Pelenue 3a1ay Ha onpeaeneHyue Tuna
OK 04 MyTaluu IIpH IIepeiade HaCIeICTBEHHBIX
IIPU3HAKOB, COCTaBICHUE TEHOTUITNYECKHUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.12. Tecr
OK 02 Cenexkuusi OpraHu3MOB Pa3paboTtka rioccapus
Pemenue 3anay Ha onpenenenme
BO3MO>XHOT'O BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 10 CENEKIINH,
COCTaBJIEHUE T€HOTUIINYECKUX CXEM
CKPEIHBAHUS
Pa3nen 3. Teopusi 3Boonun | KontposibHas pabora “Teopernyeckue
ACIIEKTEI DBOJIIOIUHY KU3HU Ha 3emie”
OK 02 Tema 3.1. OpoHTANBHBIN OMPOC
OK 04 HcTopus 3BOIIOLHOHHOTO Pa3paboTka I€HTHI BpEMEHU Pa3BUTHUS
yUeHus HBOJIFOLIMOHHOTO YUECHHUSI
OK 02 Tema 3.2. OpoHTaNBHBIN OMPOC
MuUKpO3BOTIOLMS Pa3zpaboTka rioccapusi TEepMHUHOB
OK 02 Tema 3.3. OneHuBaemas IUCKycCus
Makpo3Bosronus Pa3zpaboTka rioccapusi TEepMHUHOB
OK 02 Tema 3.4. OpoHTaNBHBIN OMPOC
OK 04 Bo3HuKHOBEHUE U pa3BUTHE [ToaroroBka u npeacTaBICHUE YCTHOTO
KU3HU Ha 3emiie COOOIIIEHUS U JIEHThI BpEMEHU
BO3HUKHOBEHHUS U Pa3BUTHS )KUBOTHOTO U
pacTUTEIHLHOTO MUpa
OK 02 Tema 3.5. DpoHTaTBHBINA OMTPOC
OK 04 [Ipoucxoxaenue yenoBeka — Pa3paboTka JeHT BpeMEHU U MEHTaIBHBIX

aHTPOIIOTEHE3

KapT Ha BBIOOD:

“BOJIIOLMSI COBPEMEHHOTO YeJIOBEKa™,
“Bpems M ITyTH paccesieHus 4YeJI0BeKa 10
wianete”, “BrnusHue reorpadudeckoit
cpenbl Ha MOP(}OJIOTHIO B (PU3UOIIOTHIO
yenoBeka”, “YemoBedyeckue pachl”,
o0cyxIeHue
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Paznen 4. Jxonorus KonTpoubnas padora “Teopernueckue
aCIeKThI IKOJIOTHU”

OK 01 Tema 4.1. TecT mo skosornueckuM GakTopam u
OK 07 Dxonorudeckue GakTopsl U cpeaam KU3HU OPTraHU3MOB
Cpelbl KHU3HU.

OK 01 Tema 4.2. CocraBieHre cXeM KpyroBopoTa BEIIEeCTB,
OK 02 [Momynsmus, coobiecTna, HCIIONB3Ys MaTEPHUAIIBI JIEKITUN
OK 07 3KOCUCTEMBI Penrenre nmpakTuko-opUEeHTHPOBAHHBIX

pacyeTHBIX 3aJJaHui TI0 TIEPEHOCY BEIIECTBA U
SHEPTUU B SKOCHCTEMAaX C COCTABICHHE
TpopUIECKUX IeTei ¥ mupaMuji OMOMacChl U

SHEPrHu

OK 01 Tema 4.3. OuenuBaemas 1UCKyccus

OK 02 buocdepa - rmobanbHast Tecr

OK 07 9KOJIOTMYECKasl CUCTEMA Pemenue npakTuko-OpuEHTUPOBAHHBIX

pacyeTHBIX 3aJ1a4 Ha ONpECIICHHE
IUIOIAAY HACAKACHUH JIT CHUIKECHHS
KOHIICHTPAIIUX YTJIEKHUCIIOTO Ta3a B
aTMocdepe CBOETr0 pernoHa MpOKUBAHMS
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OK 01

Tema 4.4.

Tect

OK 02 BinusiHue aHTpOMOreHHbIX Pemenue npakTHKO-OpUEHTUPOBAHHBIX
OK 04 (dhakTopoB Ha Orochepy pacYeTHBIX 3aJIaHUM 110 COXPAHEHUIO
OK 07 MPUPOIHBIX PECYPCOB CBOETO PETMOHA
MIPOKUBAHUS
OK 02 Tema 4.5. OueHuBaemasi TUCKyCCUs
OK 04 Bnustaue conpaibHO- BrinosHeHns: MPaKTUYECKUX 3aJaHUM:
OK 07 HKOJIOTUYECKUX (PAKTOPOB Ha “OmnpeneneHne CyTOYHOTO palioHa
3JI0pPOBbE YEIIOBEKA MMUTAHUS,
“Co3naHue MHIMBUIYaIbHOW AMATKH 110
OpraHU3alMH PAlMOHATIBLHON (PU3NUECKOM
AKTUBHOCTH
BrimontaeHne 1abopatopHoii paboTh Ha
BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Biustaue abnotnyeckux (hakTopoB Ha
YenoBeKa (HU3KHUE U BHICOKHE
TeMIeparypsl)"
*IIpodeccuoHanbHO- 3amura Keica: mpeICTaBIeHUE Pe3yIbTaTOB
OPMEHTHPOBAHHO COeP:KaHMe |PELICHUS KeHCOB (BBICTYIIJICHUE C
Pa3nes 5. Buosorus B :KM3HU  |[IpE3EHTALMEN)
OK 01 *Tema 5.1 BrinosiHeHue keiica Ha aHAINU3
OK 02 buorexHONIOrUN B KU3HU uH(pOpPMAIUY O HAYYHBIX JOCTHKEHHSX B
OK 04 KaXXJoTo 00JIaCTH T€HETHYCCKUX TEXHOJIOTHH,
IIK 2.3 KJIETOYHOW WH)KEHEPUH, ITUIEBBIX
IIK 3.1 OMOTEXHOJIOTHH (110 TpymIam),
Mpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS
KEMCoB
OK 01 *Tema 5.2 Brimonnenue keiica Ha aHanu3
OK 02 buoTtexHonoruu u )KUBOTHBIE nH(pOpMaIUu 0 pa3BUTUN OMOTEXHOJIOTHH C
OK 04 HCTOJIb30BAHUEM KUBOTHBIX, TPUMECHEHUE
I1K 2.3 MPOAYKTOB OMOTEXHOJOTHH B KHU3HH
IIK 3.1 yeioBeKa (1o Tpymmnam), IpeacTaBiIeHue
pe3yJIbTaTOB PEIICHUS KEHCOB
Pa3nen 6. Buoskoaornvyeckne | [IpencrasieHue pe3ysbTaToB BBITOIHEHUS
HCcIIeI0BAHNUS y4eOHO-HCCIIEeIOBATENbCKUX MIPOSKTOB
(BBICTYIIJIEHHUE C TIPE3EeHTAINEN )
OK 01 Tema 6.1. Brimonnenue nabopaTopHbIX paboT Ha
OK 02 OCHOBHBIE METOBI BbIOOp B MMUHHUTPYIITAX:
OK 04 OMOIKOJIOTHUECKHIX 1. Brnusaue TemMneparypsl Ha pocTa U
OK 07 HCCIIEIOBAHU I (hU3HOIOTHYECKYIO aKTUBHOCTD

JPOXKEBBIX KIIETOK
2. BnusiHue yriieBoioB Ha pocTa U
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(U3MOTOTNYECKYIO aKTUBHOCTD
JIPOACKEBBIX KIETOK

3. CoueraHHOE BIUSHHUE TEMIEPATypHI U
YTJIEBOJIOB Ha POCTA U
(HU3HOIOTHYECKYIO aKTHBHOCTb
JPOKKEBBIX KIETOK

OK 01 Tema 6.2 Brimonaenne yueoHo-
OK 02 buoskonornueckuit HCCJIEIOBATEIILCKOTO IPOEKTa Ha BHIOOP:
OK 04 SKCIEPUMEHT 1. Ouenka kadecTBa aTMoc(hepHOTo
OK 07 BO3/1yXa
2. OreHka Ka4ecTBa MOYB METOI0M
¢buTOTECTUPOBAHUS
3. Onenka KayecTBa BOJ HOBEPXHOCTHBIX
BOJIOEMOB 10 OPT'aHOJIEITUYECKUM U
(bU3UKO-XMMHUYECKUM CBOICTBaAM
4. Bnusaue [TAB Ha pocT u pa3BuTHe
CEMSIH BBICIIUX PACTCHUU
5. BnusiHue coneBoro 3arpsi3HEeHUs Ha
POCT U pa3BUTHE CEMSIH BBICIIIUX
pacTeHui
OK 01
OK 02 3
BrinonHeHue 3K3aMeHaIMOHHBIX 33aJaHUI
OK 04
OK 07
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