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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
oOpazoBanusi 1o crneuuanbHocTd 35.02.16 «DkcmiayarauMsa W PeMOHT
CeJIbCKOXO3SIIICTBEHHOM TeXHUKH H 000pyAoBaHHUs». (3aperucTpupoBaHO B
Muntocte Poccun 24.05.2022 Ne68567), mpumepHoit paboyeil mnporpammbl
oOmieoOpazoBaTenbHON  qUCHUIUIMHBL  «buosorus» nns  npodeccruoHanbHBIX
oOpa3oBaTeNIbHbIX OpraHU3aluii, YTBEpXKIACHHOU Ha 3aceqaHuu CoBeTa Mo OLIEHKe
COJIEpKaHMs U KayecTBa MPUMEPHBIX pabouux ImporpaMm 00111e00pa3oBaTeIbHOTO
U COLMAJbHO-TYMAaHUTApPHOTO  IIMKJIOB  CPEAHEr0  MPOQPECCHOHATHHOIO
obpazoBanus (I[Ipotokon Nel4 ot 30 Hosi6pst 2022roza).

Opranuzanus - pa3paboTUuK: ['ocynapcTBeHHOE ~ aBTOHOMHOE
npodeccuoHalibHOEe  oOpa3zoBaTelbHOE  yupexkjacHue Pecnybmuku — Xakacust
«ATpapHBIA TEXHUKYM.

Pazpabotunk: 'ombriep B.A., npenogaBatens ['ATIOY PX «Arpaphbiii
TEXHUKYM
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1. O0masi xapakTepucTUKa padoveil nporpaMMbl 0011e00pa3oBaTeIbHOM
AUCHHMILINHBI «bBrosorus»

1.1. MecTo AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH TmNpogeccHOHATbHOMI
o0pa3oBaTeJbHON MPOrPaMMBbI

OO6meoOpazoBaTenbHas AUCHUILIMNHA «bHONOTHSY) SABISETCS 0053aTeNbHOMN
4acThio  0011e00pa30BaTEIbHOTO LHMKJIA O00pa3oBaTeNbHOM MNPOrpaMMbl B
cootrBercTBUU ¢ PI'OC CIIO no crneyuanvnocmu 35.02.16 «Ixcnayamayus u
PEeMOHm CeNbCKOXO03AUCMEEHHOU MEXHUKU U 000pYO00BAHUA).

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

[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE BBHIOMPAETCS MO OOBEKTY
n3yuenud ‘“JKupotueie”, “Pactenus” u “Uenosek”.

[leppon oOydeHHMss W  pacmpefesieHHe MO0 CeMecTpaM  OIpeAeliseT
oOpa3oBaTeNibHasl OPraHU3aIMs C YIETOM HEOOXOIMMOCTH MPOXOXKACHUS pa3zerna
6 B BECEHHMH TMEPUOJ, YTO CBS3aHO C TIOCTAHOBKOW OHOJIOTHMYECKOTO
IKCIEPUMEHTa, a TakkKe C YYeTOM JIOTUKA (OPMHUPOBAHUS MPEAMETHBIX
pe3yabTaToB, OOMMX U MPO(ecCHOHANBHBIX KOMIIETEHIUHN, MEXKIPEIMETHBIX
cBsA3EH C IPYTrUMU JTUCHUTUTMHAMU 0011e00pa3oBaTeIbHOTO u
obmenpodeccuoHanbHOTO MUKIOB yueoHoro rmiana OITOI.

1.2. llesiu ¥ muIaHMpYeMble pe3yJbTAaThl 0CBOEHHS JUCHUIIUHbI
1.2.1. lleau u 3aga4y JUCHUILIMHBI

Hean: dopmupoBanne y 0Oy4aIOMUXCS CHUCTEMBl 3HAHWA O Pa3IMYHBIX
YPOBHSIX >KU3HU CO 3HAHUEM COBPEMEHHBIX MPEJCTABICHUN O >KUBOUM MPHUPOJE,
HaBBIKOB TI0 TMPOBEACHUI0 OHOJOTMYECKUX MCCIEAOBAaHUNA C COOJIIOJACHUEM
ATUYECKUX HOPM, apryMEHTHUPOBAHHON JIMYHOCTHOM IMO3UIMH MO OEPEeKHOMY
OTHOIIICHUIO K OKpY>Karoleh 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; poJM OHOJOrHYecKo Hayku B  (popMHpOBaHUU



COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHUHBI MHpPA; METOJaX 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 BBISBJICHHUS €CTECTBEHHBIX
¥ aHTPONOTECHHBIX HW3MEHEHWH; HAXOJUTh WU aHAJIU3UPOBATh HHQPOPMAIUIO O
JKMBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEJIBHBIX MHTEPECOB, HMHTEIUICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00ydYarommxcsi B MPOLIECCE HM3YUYCHHUS OHOJOTUYECKUX SIBJICHUM;
BBIJAIONIMXCS  JIOCTHKEHUM OMOJIOTHH, BOIIECAIIMX B  OOIIEYETOBEYECKYIO
KYJBTYPY; CI0XHBIX U MPOTUBOPEUUBBIX MYTE€H PA3BUTHSI COBPEMEHHBIX HAYUYHBIX
B3IJIS/I0OB, UJCH, TEOpUl, KOHUEMIHMI, TUOTE3 (0 CYIIHOCTH M MPOUCXOKICHUU
YKU3HH, YEJIOBEKa) B XO7I€ pabOThI C Pa3IMYHBIMU UCTOYHUKAMU WH(OPMAITUH;

* BOCIIUTAHHE YOEKIEHHOCTH B HEOOXOIUMOCTH TIO3HAHUS KUBOW MPUPOJIBI,
HEO0OXOAMMOCTH PALMOHATIBHOTO MPUPOJIONOIb30BaHUs, OEPEKHOT0 OTHOLIEHUS K
OPUPOAHBIM pecypcaM M OKpYXKalollled cpele, COOCTBEHHOMY 3/I0POBbIO;
YBaKCHHSI K MHEHHUIO OINIMOHEHTA MPU 00CYKACHUN OMOJIOTHYECKUX MPOOIIeM;

* HCIOJIb30BaHUE MPUOOPETEHHBIX OWOJOTHYECKUX 3HAHWM W YMEHUU B
MOBCEIHEBHON JKM3HM [IJI1 OLEHKU TOCIEJICTBUI CBOEU JeATeNbHOCTH (U
JIEATEIIbBHOCTH JAPYTUX JIFOAEH) MO OTHOIICHUIO K OKPYXAIOIIEeH cpeje, 3/0pOBbIO
JIPYTUX JIOJ€H U COOCTBEHHOMY 370pPOBbIO; OOOCHOBAHHE U COOJIIOJIEHHE MEp
npo@uIakTUKA 3a00JIeBaHUM, OKa3aHWE TEpPBOM MMOMOIIM TMpPU TpPaBMaXx,
COOJII0/IEHUE TTPABUII IOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble Ppe3yJbTAaTbl OCBOEHHSI 001I€00pa30BaTEIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



Koan
HAHMeEHOBaHHeE
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KOMIeTeHImii

IInanupyemMbie pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

Oﬁume1
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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 1mpodeccruoHaTbHON

JeITEIIbHOCTH,
OBnaneHne yHHBEPCAIbHBIMA YYCOHBIMU ITO3HABATECIbHBIMU
NIEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHE 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 3apyOeXHBIX YYEHBIX - OHOJOTrOB B
pazBuThHe OuosornH; (YHKIIMOHATHLHOM TPaMOTHOCTH
YelloBeKa JJIs PEeIICHUs )KU3HEHHBIX MPOOIIeM,

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

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 OICHUBAaTh WX JOCTOBEPHOCTD,
MPOTHO3MPOBATh K3MECHEHHUE B HOBBIX YCIIOBHSIX;

- yMeThb TICPEHOCHTH MO3HABATCIIBHYI0 U

NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

3HaHHUA B

- YMETb HUHTEIPUPOBATh 3HAHUA M3 pa3HBIX IPEAMETHBIX
o0Jacreii;

- BBIABUTaTb 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
Teopus  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  KYJIbTYPHBIX
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, OuoreHermueckoro 3akoHa O.
I'exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBuna (Muaumyma [O. Jlubuxa, dKOIOTrHYECKOM
UpaMUJIbI Yhcesl, 0MOMacChl ¥ YHEPTUN);

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

pubosuma T. Yek);




- chopmupoBaTh yYMEHHUS PACKpPBIBATh COJCpIKAHUE
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  JIKOCHCTEM
(omucaHue, wW3MepeHUE, TPOBEACHHE HAONIOICHUN);
crocobaMy BBISIBJICHUS W OICHKHM aHTPOIOTEHHBIX
VW3MEHEHUH B IPUPOLE;

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

- YMETb BBIJEINATH 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,
IMPOTEKAIOIIMX B OpraHU3Max pacTeHHM, »XUBOTHBIX 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  MCKYyCCTBEHHOro  0TOOpa,
CTaOUITM3UPYIOLIETrO0, JBIDKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOI'O otOopa; AJJIONAaTPUIECKOT0 u
CUMIATPUYECKOTO BHUJI000pa30BaHNUS; BIIUSTHUS
JOBUKYIIUX CHJI DBOJIONMU Ha TEeHO(POH] MOIMYISILNH;
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YepeloBaHMs HaIpaBJICHUN SBOJIOLMH; KPYroBOPOTa
BEILECTB U MTOTOKA YHEPTUU B SKOCUCTEMAX;

- MpUOOPECTH OMBIT NMPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYyHOTO TIO3HAHUS, HCIOJb3YyeMBIX B OHOJOTUU:
HaAOJIIO/IEHUSI U OINHUCAHUS >KUBBIX CHCTEM, IPOIECCOB U
SBJICHUM; OpPraHu3aldd U TPOBENCHUS OMOJIOTUYECKOIrO
OKCIIEPUMEHTA,  BBIABMKEHHUS  THUIOTE3,  BBIABIATH
3aBUCHUMOCTH MEXIYy HCCIEeIyeMbIMU BEIUYMHAMU,
OOBSCHATH TOJIYYCHHBIE PE3yabTaThl U (OPMYIHUPOBATH
BBIBO/IbI C MCIIOJIb30BAaHUEM HAaYUHBIX MOHSATUN, TEOPUMN U
3aKOHOB;

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




OOprOBI 32 CYIIECTBOBAaHWE, €CTECTBEHHOrO OTOOpA,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OpPraHU3MOB K
cpele OOWTaHWS, BIMSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIOTEHHBIX 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 HCCIICIyeMBbIMU
OHOJOTHYECKUMH 00BbEKTaMHU, NTPOLIECCAMU U SIBJICHUSMU;
JIeNIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUH IMOJIYYEHHBIX
pe3yNbTaToB;

- chopMupoBaTh yMEHHS KPUTHYECKH OLIEHUBATh
UHPOPMALINIO OMOJIOTUYECKOTO coJiepKaHus,
BKITIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHUS W3 Pa3THYHBIX
UCTOYHUKOB (CpeACcTBa MaccOBOM MH(OpMAINK, HAyIHO-
MOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATh ITHUECKUE
aCHeKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHH,
MeAMINHE, OMOTEXHOJIOTHH; paccMaTpuBaTh riio0aabHbIe
9KOJIOTHYECKHE po0IIeMbI COBPEMEHHOCTH,
dbopMHpOBaTh IO OTHOIIEHHWIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OIICHMBAThb JTHYECKHE AaCIEKThl
COBPEMEHHBIX HCCIIEIOBAaHUI B 00JIACTH OMOTEXHOJIOTUU
u TCHETHUUYECKUX TEXHOJIOTUI (KIIOHUpOBaHUE,
HCKYCCTBEHHOE OTLIOIOTBOPEHHUE, HaIpaBIIEHHOE
U3MEHEHHE TEHOMa H  CO3JaHHe  TPaHCTEHHBIX
OpraHU3MOB);

- chopMHupoBaTH YMEHHS CO37aBaTb COOCTBEHHBIE
NUCbMEHHBIE M  YCTHBIE COOOIIEHHMS] Ha OCHOBE
OMOJIOTHYECKOU nHpopmaruu u3 HECKOJBKHX
WCTOYHUKOB, TPaMOTHO HCHOJIb30BATh IOHATHUHHBIN
anmapar OMOJIOTHH;

- yMeTh BBIABUTATh THIIOTE3bI, MPOBEPSATh  HX
OKCIIEPUMEHTATBHBIMUA CPEACTBAMU, (QOpPMYIHpPYS 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 HAY4YHOTO MMO3HAHMS:
- c(hOPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKM U OOIIECTBEHHOMH

KYJIBTYP,
MecTa B

IMPAKTUKH, OCHOBAaHHOI'O Ha AHUajiore

CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MOJIUKYJIBTYPHOM MHPE;

- COBEpIIICHCTBOBAaHUE SA3BIKOBOW M YHUTATEIbCKOW KYIbTYPHI
KaK Cpe/ICTBa B3aMMOJEUCTBUSA MEX]Yy JIIOJAbMH U IO3HAHUS
MUDA;

- OCO3HAHHME IIEHHOCTH HAYYHOW NESTEeNIbHOCTHU, TOTOBHOCTH
OCYIIECTBIISITh MIPOEKTHYIO u

ACATCIIBHOCTD MHAUBHUAYAJIBHO U B I'PYIIIIC,

HCCICA0BATCIILCKYIO

OBnazneHre YHUBEPCAIbHBIMU YYEOHBIMH I103HABaTEIbHBIMU
NEUCTBUSIMU:

B) pabota c nHpopMaIuei:

- BJIaJIeTh HaBBbIKAMU NOJy4yeHUs! MHPOPMAIMK U3 UCTOYHHUKOB
Pa3HbIX THUIIOB, CaMOCTOATEIIBHO OCYHICCTBJIATDH IIOUCK,
aHalu3, CHUCTEeMATU3ALMI0 M HWHTEPIpEeTalnio HHPOPMALUU
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

- Cco3laBaTh TEKCThl B pa3IMYHBIX (opMaTax € Yy4eToM

Ha3HayeHUs WH(oOpMalMKU M LEJIeBOW ayauTOpUU, BbIOHpas

-chopMupoBaTE  yMEHHS ~ KPUTHYECKH  OICHUBATh

UHPOPMALIUIO OMOJIOTUYECKOTO coJiepKaHus,
BKITIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHUS U3 Pa3THYHBIX
UCTOYHUKOB (CpeACcTBa MaccOBOM MH(MOpMAINK, HAyIHO-
MOITYJISIPHBIE MaTepHaibl); HHTEPIPETUPOBATh ITUICCKHE
aCTIeKTHl COBPEMEHHBIX HCCIIEOBaHW B OWOJIOTHH,
MeIUIuHE, OMOTEXHOJIOTHH;

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

COOCTBEHHYIO TO3UIIMI0, YMEHUE OLIEHWBATh ITHUYECKUE

aCTIeKTBl COBPEMEHHBIX HCCIEIOBAaHMA B  00JacTh
OMOTEXHOJIOTHH u TCHETHYECKUX TEXHOJIOTUI
(KIIOHMpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HalpaBICHHOEC W3MCHEHHWE TEHOMa M CO3JIaHHe
TPAaHCTEHHBIX OPTraHU3MOB);

- chopmupoBaTh yMEHHsA CO37aBaTh COOCTBCHHBIE
NUCbMEHHBIE U  YCTHBIE COOOIIEHUS Ha OCHOBE
Ouosornyeckoi uHpopMaun u3 HECKOJIBKUX
UCTOYHUKOB, TPaMOTHO HCIOJb30BAaTh TOHSTHHHBIN
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ONTUMAIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTIH3AIIHIH;

- OLICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh MH(pOpMALINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITUYECKHM HOpMaM;

- UCTIOTb30BaTh cpeacTBa WH(POPMAIIMOHHBIX u
KOMMYHHUKAITHOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX ~ M  OpraHU3allMOHHBIX  3a7ad ¢
cobroIeHreM TpeboBaHUM SPTOHOMUKH, TEXHUKH
0€301IaCHOCTH, TUTHEHBI, PecypcocOepeXeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

- BJIaJICTh HABBIKAMU PACIO3HABAHUS M 3alIUTHl HHPOPMALIUH,

UH(POPMALMOHHOM 0€30MaCHOCTH JTUYHOCTH

anmapar 0MoJI0rHu

OK 04. DddexTuBHO

B3aUMOJICCTBOBAaThL U
pabortath B
KOJIJIEKTUBE u

KOMaHIC

- TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOOIIPEACTICHUIO,

CaMOCTOATCIIPHOCTH H

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

OBJjagenue
JeliCTBUSIMU:

0) coBMecTHA JeaTeJbLHOCTD.

YHUBEpPCAJIbHBIMUA KOMMYHUKATUBHBIMHA

- MOHUMATh M MKCHOJB30BAaTh IMPEUMYIIECTBA KOMAaHAHOU U
WHIUBUTyAIbHON PabOTHI;

- MIPUHUMATD ()78 JeITEIIbHOCTH,
OpraHW30BBIBATH W KOOPJWHUPOBATH JICUCTBHS IO €€
JTOCTHDKCHHIO: COCTABJISATh IJIaH JEHCTBUM, pacIIpeIesiTh POJIH

COBMECTHOU

C y4Y4eTOM MHEHMHA YYaCTHHKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOH 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
UCTOYHHUKOB, TPaMOTHO HCIOJb30BaTh TOHSTHIHBIN

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 ToO  OuWoJIOTHH, MeIuInHE,

MPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB H

OKOJIOTHH n

nyOJIMYHO TPEICTABIATh IOJIYYEHHBIE pe3yabTaThl Ha
YYEHHUECKUX KOH(PEPEHIHUSIX Pa3HOTO YPOBHS
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- OCYHICCTBJIAATH HNO3HUTHUBHOC CTPATCTHUUYCCKOC IIOBCACHUC B

PA3INIHBIX CUTyaluix, MPOABJIATH TBOPYCCTBO n
BOOOpaKeHUE, 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
IIPOU3BO/ICTBA,

a3 pexTruBHO
JNIENUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUIX

B 00/1acTHAK0JI0r14Y€CKOr0 BOCIIUTAHUA:

- c(OpMHUPOBAHHOCTH JKOJOTUYECKON KYJIbTYpbI, TOHUMaHUE
BJIUSIHUSA COLMATBHO-KOHOMUYECKUX MTPOILIECCOB HAa COCTOSIHUE
MPUPOTHON M COIHMAIBHOW CpPENbl, OCO3HAHHUE TJIOOATBHOTO
XapakTepa IKOJIOTUIECKUX MPOOIIeM;

- INIAHUPOBAHUE U OCYILECTBICHUE NCUCTBUN B OKPYKAIOLICH
Cpele Ha OCHOBE 3HAHUA 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 OTJIMYUTEIbHBIC 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,
AHTPOIIOT€HHBIX HM3MEHEHUH B JKOCHUCTEMAx CBOEH

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

(Metabonu3Mm), uHGOPMAIIMK U TPEBpAILECHHUS SHEPTHH,
OpOoXeHHs, aBTOTPOPHOTO W TETEPOTPOPHOTO THUIIOB
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nuTaHus, (OTOCHHTE3a U XEMOCHHTE3a, MUTO03a, MEHO03a,
raMeTorenesa, JMOpHOreHe3a, MOCTIMOPHOHATHHOTO
pa3BHUTHS, Pa3MHOXKEHUS, HWHAMBHIYAILHOTO Pa3BUTHI
opranu3mMa (OHTOT€HE3a), B3aUMOJECHCTBHUS  TEHOB,
reTepo3uca;  JACHUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOUITM3UPYIOLIETO, JBIDKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOI'O otOopa; AJJIONAaTPUIECKOT0 u
CUMIATPUYECKOTO BUI000pa30BaHNUS; BIUSTHUS
JIBUKYIIUX CUJT DBOJIONUU Ha TEHO(POH] TOIYISIINH;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YepeJOBaHMs HAMPABICHUN 3BOJIOIUHU; KPYyroBOpPOTa
BEIIECTB U MTOTOKA SHEPTUU B DKOCHCTEMAX
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2. CTpykTypa u coep:kaHue 001eo0pa3oBaTeIbHOM JUCIUIINHBI

2.1. O0beM TUCHUIIMHBI K BU/IbI Y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCIUIITTHHBI 144
B T.4.

OcHoBHoOE conepxxaHue 112
BT. Y..

TEOPETHUECKOE 00yUeHne 68
IPAKTUYECKUE 3aHITHS 32
71a0opaToOpHbIE 3aHATHUS 12
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue 24
MPUKJIATHOT0 MOYJIfA)

TEOPETHUECKOE 00yUeHne 8
MIPaKTUYECKHUE 3aHATUS 12
71a0opaToOpHbIC 3aHATHS 2
KonTtpoJbHble padoThl 8
IMpome:kyTounasi arrectanus (qud.3auer) 2
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIATIIUHBI

HaumenoBanmue Conepxanue y4eOHOro Marepuaja (0CHOBHOE U POo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), O6bem | @opmupyembie
pa3/iesioB U TeM JIabopaTopHbIe M MPAKTHYECKHE 3aHATHS, IPUKJIATHOW MOXY.JIb (MPH HAJTHYINHT) YacoB | KOMIETEHIIMHU
1 2 3 4
Paznen 1. Kierka — cTpyKTYpHO-(pyHKIIMOHAILHASL €IHHULA KUBOTO 36
Tema 1.1. OcHoBHoOeE coepxxaHue 2
buogorus kak TeopeTnueckoe o0yueHue: 2
HayKa Bbuonorus xak Hayka. CBsi3b OMOJIOTHU C JPYTUMH HayKaMu: OMOXuMus, Onodusnka, OMOHUKA,
reroreorpadus u ap. Posb 1 MecTo 61oJI0rHi B HOPMUPOBAHMU COBPEMEHHOMN HAYYHOM KapPTHHBI MUPA. OK 02
3HadyeHUEe OMOJIOTHYECKUX 3HaHUU. VicTopust Oroorun. 3HaueHUe UTOJIOTHHU JJIsl Pa3BUTHS OUOJIOTHH U
TIO3HAHMS TPUPOJIBL. METOIbI IUTOIOTHH: MHUKPOCKOIINS, XpoMaTorpadus, 31eKTpodope3, METO] MEYEHBIX
aToMoB, U depeHnnanbHoe HeHTpUPYrupoBaHNe, KyIbTypa KIETOK
Tema 1.2. O0mas | OcHOBHOe coep:KaHHe 2
xapakrepucruka | Teopernueckoe o0yueHue: 2
KM3HH PaznooOpazue 6mocuctem. Opranuzaiust OMOJIOTUUECKUX CUCTEM. Y POBHH OpraHU3alMA OMOCUCTEM:
MOJIEKYJISPHO-TEHETUYECKU I, OPraHOMIHO-KJIETOYHBIH, OPraHU3MEHHBIH, MOMYISIHOHHO-BHIOBOM, OK 02
9KOCHUCTEeMHBIN (OroreornieHoTHUeCcKuit), Onochepusiii. Hayku, n3yuaromue 6nosornaeckue o0beKThl Ha
pa3HBIX YPOBHIX OpraHu3aiuu xxu3Hu. O01as XxapakTepuCcTHKa )KU3HU, CBONCTBA )KHUBBIX CUCTEM. [Ipoiiecchl,
IPOUCXOSIINE B OMOCHCTEMAX
Tema 1.3. OcHoBHOE co/iep:KaHue 6
Buosoruveckn Teopernueckoe o0yueHue: 2
BaKHbIE XuMuueckuii cocta kiaeTku. Heoprauuueckue BelecTBa KJIETKH, UX OMOJIOrHYecKas pollb. OK 01
XUMHAvecKue Oprannueckue BellecTsa KieTkd. buonorudeckue nomumepsl. benku. CTpykTypa ¥ pyHKIHH O€IKOBOM OK 02
COeIHHEHUsT MoseKybl. DepMeHTBI, IPUHIMI UX JeHCTBHUA. YTIIeBoabl. Bruonornueckue GyHKIUH YIIIEBOIOB. OK 04

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




IIpakTHYeckune 3aHATHSA: 2

Posnb 6e1KoB, yriIeBOIOB M KUPOB B OpraHU3Me YeJI0BeKa. BUTaMUHBI M OMOIOTHYECKU aKTHBHBIE T0OABKH, 2
UX 3HaUCHHE B XM3HM OpPraHW3Ma 4yesioBeka. [ umo- 1 aBUTaMHUHO3bI UX TocnencTBus. [IpencraBinenue
YCTHBIX COOOIIEHHH C MPE3eHTAINeH, TIOATOTOBICHHBIX 110 MIEPEYHI0 NICTOYHUKOB, PEKOMEHJOBAaHHBIX
IpernoaaBaTeIeM

JlaGopaTopHbie 3aHATHS: 2

JlabGopaTtopHas pabora “OnpenencHue BuTaMuaa C B IPOIyKTax MUTaHUS
[TonroroBka BapHaHTOB OMbITa, HAOIIOACHNE 32 KAYECTBEHHBIMU PEAKIIMAMHU, 3a0IHeHHe paboueit
TaOJIMLIbI, UHTEPIIpETAIMsI HaOII01aeMbIX SBJIEHUH, (POpMyYIHpOBaHUE BHIBOJOB

JlabGopaTtopHas padora «[ mapoduasHO-TUAPO(YOOHBIE CBOMCTBA JIUITHIOBY»
[TonroroBka BapHaHTOB ONbITa, HAOIIOACHNE U3MEHEHUS! pACTBOPUMOCTH JIUITUIOB, 3alI0IHEHUE paboueit
TaOJIHUIIBI, UHTEPIIPETAIMs HAOII0aeMBbIX SIBICHUH, (HOPMYyITUpPOBaHHUE BHIBOJOB

Tema 1.4. OcHoOBHOe coep:kaHne 6

CrtpykTypHO- TeopeTudeckoe o0yueHue: 4
¢ynkumonaabHas | Kierounas teopus (T. [lBanu, M. Illneiinen, P. Bupxos). OCHOBHBIE IMOJIOKEHUS COBPEMEHHOMN KIIE€TOUHOM 2
opraHu3zanus Teopuu. THUIIBI KIETOK: SyKapuoTHUYECKas U mpokapuotuyeckas. CpaBHUTENbHAS XapaKTePUCTHUKA KIETOK

KJIETOK 9YKapHOT (PaCTUTENBHOM, )KUBOTHOM, TprnOHOiT). CTpoeHne MpoKapruoTHIECKOH KileTKu. OcoOOEHHOCTH
CTPOEHUS TeTepOoTPO(HOM U aBTOTPOPHOM MPOKAPHOTHIECKUX KIETOK. CTpOeHHE TIa3MaTHUECKOM

MeMOpaHbl. TpaHCTIOPT BEIIECTB uepes3 MIa3MaTudecKyto MeMOpaHy: MacCUBHBIN M aKTUBHBIA. DHIOIUTO3! OK 01
NUHOIUTO3, (paronuTo3. k30uuTo3. O00I0UKa WK KIeTo4Has cTeHKa. CTPyKTypa U QYHKUIUU KIETOUYHON OK 02
CTEHKH pacTEeHUM, TpuOOB OK 04

[uromnasma. [{uto3omns. Llutockener. OqHoMeMOpaHHBIC OPTraHOMIBI KJIETKH: HIOIIIa3MaTUIECKasl CETh 2
(OI1C), anmapat 'obaKH, TU30COMBI, TIEPOKCHUCOMBI, BAKYOJIU PACTHTEIBHBIX KIETOK. CTpOoeHHE U
GYHKIIMHA OJJHOMEMOPAaHHBIX OpraHou10B KieTku. Kiierounsiii cok. Typrop.

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

HememOpanHbIe OpraHou/ bl KJIETKH: pEOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH 1eHTp. Opranou s




JBYDKEHUS: PECHUYKU M KTI'yTHKH. CTpoeHHe U (YyHKIUU HEMEMOpPaHHBIX OPTaHOUIOB KIICTKH

JlabopaTopHble 3aHATHS:

JlaGopaTtopHas pabota «CtpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJIIETOYHBIC BKIIOUEHUS
(KpaxmaJ, KapOTHHOUIBI, XJIOPOTLIACTHI, XPOMOTLIACTHI ))

[TproGpereHue omnbITa MPUMEHEHUSI TEXHUKU MUKPOCKOITUPOBAHUS ITPH BBITIOJHEHUH J1AOOPATOPHBIX padoT.

[ToaroroBka MUKpomnpenapaToB, HaOJIIOAEHUE C TOMOILBIO MUKPOCKOIIA, BBISIBICHUE PA3IUUNN MEXKAY
U3y4aeMbIMH 00BEKTaMH, MHTEpIpETalys HabII0AaeMbIX SIBICHHUH, (POpPMYITHPOBAHNE BHIBOIOB

JlaboparopHnas pabota «IIpoHuriaemocts MeMOpaHbI (T1a3MOIN3, ACTIA3MOJIH3 ))

[Tpuobperenune onpiTa NPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS TPU BBIIIOJIHEHUH JIAOOPATOPHBIX paloT.

[TonroroBka MUKpoOMpenapaToB, HAOIIOACHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PA3INYNil MEXKIY
U3y4aeMbIMH 00bEKTaMH, HHTEpIIpEeTaIHsl HA0II0aeMbIX SBJICHUHN, (OPMYIMPOBAHUE BHIBOJOB

Tema 1.5. OcHoOBHOE co/iep:KaHue
CrTpykKTypHO- Teopernueckoe o0yueHue:
¢yHKkuuoHAIBHBI | CTpOCHUE XPOMOCOM. XPOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e (hakTopsl rarIonAHbIN 1 quruionanbi Habop. Hyknennossie kucnotel. JJHK u PHK. CtpoeHue HyKIIeHHOBBIX OK 01
HACJIEACTBEHHOCT | kucioT. Hykneoruasl. Kommuiementapusie a3otucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JHK —
. OK 02

1 NBOMHas criupaib. Mectonaxoxaenue u ouonorunueckue ¢pyakuun JJHK. JIHK-s3xcneptuza. Bunst PHK.

®ynkiuu PHK B kietke

IIpakTnyeckune 3aHATHS:

Pemienue 3agau Ha onpeiereHUE NOCIEI0BATENIbHOCTH HYKJICOTHIOB
Tema 1.6. OcHoBHoOeE coepxaHue
IIpoueccsl Teoperuveckoe o0yueHue:
MATPUYHOTIO Marpuunsiii cuate3 JJHK — permukarus. [punmune permnkanuu JITHK. Mexanusm perukarnuu JITHK. OK 01
CHHTEe3a Pemapanus JIHK (mopersiekatuBHast, mocTperiekaTiuBHas). Peakiuu MmaTpuaHoro cuutesa. [IpuHnummn OK 02

KOMIUIEMEHTAPHOCTH B peakuusix MmatpuuHoro cuHte3a. JJHK u rensl. ['eHeTnyeckuii Ko, €ro CBOMCTRA.
Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancisiuus u e€ stanel. YcnoBus OMocuHTE3a Oernka.
Crpoenne T-PHK u xopupoBanue amuHokuca0T. Posib pubocom B OnocuHTe3e Oeka
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IIpakTH4eckHe 3aHATHA:

Pemenue 3a1au Ha onpe/ieieHre MOCIe0BATEIbHOCTH AMHHOKHUCIIOT B MOJIEKYJIe OelKa.
Pemenue 3amau Ha onpeeneHune nocaea0oBaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oelika B Cirydae
M3MEHEHUS Mocae0BaTeNbHOCTH HyKieoTuaoB JJHK

Tema 1.7. OcHoBHOE co/iep:KaHue 4
HexkJerounble Teopernueckoe o0yueHue: 2
(hopMBI KU3HH Bupycsl — HeksieTouHble (hOPMBI JKU3HH U 00JIMTraTHBIE Tapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
peTtpoBupycoB, 0akrepuodaros. Kusnennsiit ukn JJHK-conepxammx Bupycos, PHK-comepsxamnix
BUpPYCOB, OakTepuodaros. BUY, renatur yenoseka. OK 02
bakrepun. Ob6mas xapakrepuctuka. [Tonstue mramm. Bupychel n 6akTepuu: CX0ACTBA U Pa3IUIHs OK 04
IIpakTHYeckune 3aHATHSA: 2
BupycHslie u 6akTepuanbhble 3a001eBanus. OOIIMe IPUHIHUITB HCIIOIB30BaHUS JIEKAPCTBEHHBIX BEILECTB. 2
Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.
[IpencraBneHne yCTHBIX COOOIEHUH ¢ TIpe3eHTalMel, TOATOTOBIEHHBIX MO MEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BaHHBIX IIPENIOAABATEIEM
Tema 1.8. OcHoBHoOE coiepraHue 4 OK 02
OOmen BemecTB M | Teopernueckoe o0yueHune: 4
npeBpalieHne AcCCUMUISIINS U TUCCUMUIIALIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BelecTB: aBTOTPOGHBIN 1 2
JHEPIUH B KJIETKE | reTepoTpo]HBIi, a3po0HBIN 1 aHa’pOOHBIA. DHEepreTuueckoe odbecreueHune KieTku: npespamienue ATO B
oOMeHHBIX nporieccax. @epMEeHTAaTUBHBIN XapaKkTep peakuuid KJIETOUHOro MeTadoInu3Ma
[lepBuuHBI CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. [lmactuueckuit oomeH. @orocunTe3. XeMOCHHTES. 2
AHa3pOOHBIN YHEPTeTUUECKHI 00MeH. AHaIpOOHBIE OpraHu3Mbl. bpokeHnue, aBTOoTpoHBIN 1
reTepoTPOQHBIN TUIT MUTAHKS. AHA3POOHBIE MUKPOOPTAHU3MbI KaK 00BEKThI OMOTEXHOJIOTUH. DTallbl
sHepreTudeckoro ooMeHa. [ nukonus. buonoruueckoe okucieHue, UM KIETOYHOE JIbIXaHUE
Tema 1.9. OcHoBHOE co/iep:KaHue 2 OK 02
Ku3HeHHBIN TeopeTnueckoe o0yueHue: 2 OK 04

IUKJ KJIETKH.

Knetounslii nuki, ero nepuozs! u peryssinus. [lepuonsr natepdassl ux ocodennoctu. Juddepennmanus
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Mmuto3. Meiio3

KJICTKHU U apeCT KIICTOYHOI'O ITHUKIJIA. I[GJIGHI/IG KJIICTKHU — MHUTO3. CTaI[I/II/I MUTO3a U MPOUCXOAAIIUC TTPOLCCCHI.

Kapuokunes u uurokunes. buonorunueckoe 3HaueHue MuTo3a. Meio3 — peIyKIIMOHHOE JIeJICHUE KIIETKH.
Cranuu meitoza. Meiio3 — 0CHOBa MOJI0BOr0 pa3MHOKeHUs. [loBeeHre XxpoMocoM B Meo3e.
Kpoccunrosep. buonornuecknii cmpica meiio3a. Dddekts Meiio3za. Meio3 B )KU3HEHHOM ITHKJIE
OpraHU3MOB

KonTpoabHas padora MonekysipHbI ypOBEHb OpraHU3aluy )KUBOTO

Pa3nea 2. Ctpoenue 1 GyHKIIUM OPraHU3Ma

44

Tema 2.1.
Crtpoenue
OpraHu3ma

Conepxanue

IpodeccnoHANBLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00y YeH sl

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 pacTeHMM. TKaHU )KMBOTHBIX M uenoBeka. Opranbl pacTeHHI.
OpraHsbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEJIOBEKA. 3HAUEHUE ONOPBI, IBUKEHUS, TUTAHUS, AbIXaHUS,
TPaHCIOPTA BEUIECTB, BBIACIEHUS, 3aUTHl. 3HAUEHNUE NIPOSBIEHUS Pa3IpakUMOCTH U PETYIISALUN

*B ToM 4uHcse HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

st mpodeccnii/cnenuaibHOCTEH, CBI3aHHBIX C 00BEKTOM U3Y4YeHHS “‘PacTeHus’” TEOpEeTHYECKUN MaTepHal
TeMbl “CTpoeHHE OpraHu3Ma’ U3ydaeTcs yriyoJIeHHO Ha IPUMEpPE OpraHu3Ma pacTeHuil. TkaHu, Opransl U
CUCTEMBI OPTAaHOB YEJIOBEKA U JKUBOTHBIX PaCCMATPHUBAIOTCS 0030pHO

s mpodeccuit/cennanbHOCTEH, CBI3aHHBIX C 00BEKTOM U3yueHHs “JKMBOTHBIE” TEOPETHUECKUI
Mmatepuai TeMbl “CTpoeHHe OpraHn3Ma’ U3y4aeTcs yriyOJIeHHO Ha IpUMepe OPraHu3MOB KHUBOTHBIX.
TkaHu, OpraHel ¥ CUCTEMBI OPraHOB PACTECHH U YEIOBEKA paCCMAaTPUBAIOTCA 0030PHO

st mpodeccuit/cnenuanbHOCTEH, CBSI3aHHBIX C 00BEKTOM M3y4eHHS “UenoBeK” TeOpeTUUECKHil MaTepra
TeMbl “CTpoeHHE OpraHu3Ma’ U3ydaeTcs yriyOJICHHO Ha TpUMEpPE OpraHu3Ma yesioBeka. TkaHu, OpraHbl U
CUCTEMbI OPIaHOB PACTEHUN U )KUBOTHBIX pacCMaTPUBAIOTCS 0030pHO

OK 02
OK 04

OcHoBHOE CoacpKaHHuEC MPAKTUIECCKOIo 3aHATHA:

Teopus KJIOHANBHO-CENEKTUBHOTO nMMyHHUTeTa I1. Dpnuxa, .M. Meunukosa. MH}pekmoHHbIE
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3a00JieBaHUs U dHIeMUs. BaxkHee snuieMuy B UCTOPUH YeIoBeYecTBa. BakimHams kak
npodunaKkTuka HHPEKIIMOHHBIX 3a00ICBaHUIA.

[IpencraBneHue yCTHBIX COOOICHUI ¢ MTPe3eHTAINEH, TOATOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB,
PEKOMEHIOBaHHBIX MTPETIOIaBaTeNIeM

Tema 2.2.
DopMbI
Pa3MHOKeHUs
OPraHU3MOB

Conep:xxanue

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETUIECKOT0 00yUeHUsI

Dopmbl pa3MHOXKEHHS OpraHn3MoB. becrosnoe 1 monoBoe pa3MHOKeHHE. Bubl 6€croaoro pasMHOKEHUS:
IIPOCTOE JIEJIEHNE HA/IBOE, [IOYKOBAaHUE, PAa3MHOKEHHE CIIOpAMH, BETETaTUBHOE Pa3MHOKEHUE,
¢dparmenTanys, kKaioHupoBanue. [lonoBoe pasMHOKEHHE.

*B ToM 4uHcje HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

st mpodeccnii/cnenuaibHOCTEH, CBI3aHHBIX C 00BEKTOM M3Y4YeHHS “‘PacTeHus’” TEOpEeTUIECKUI MaTepHall
TeMbI “D@OpMbI pa3MHOKEHHSI OPraHU3MOB” U3ydaeTcs YIiyOJIEHHO Ha TPUMEPE OpraHu3Ma PacTeHHH.
Pa3mHOXKeHUE UenoBeKa U KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

Jns mpodeccuit/ciennanbHOCTEH, CBI3aHHBIX C 00BEKTOM U3yueHHs “YKMBOTHBIE” TEOpETHUECKUI
MatepHai TeMbl “@OopMbI pa3MHOKEHHSI OPTaHU3MOB’ U3Y4aeTCsl yIiyOJIeHHO Ha IPUMEpe OpraHu3MOB
KUBOTHBIX. Pa3MHOKEHHE PaCTECHHI 1 YeIOBEKa paccCMaTPUBAIOTCS 0030pHO

st mpodeccnii/cnenuanbHOCTEH, CBSI3aHHBIX C 00BEKTOM M3y4eHHS “UenoBeK” TeOpeTUUECKHi MaTepura
TeMbI “DOpMBI pa3MHOKEHHS OPraHU3MOB” U3ydaeTCs YTIyOJIeHHO Ha IPUMEPE OpraHu3Ma 4ejoBeKa.
Pa3mMHOXeHHE pacTeHU U )KUBOTHBIX PACCMATPUBAIOTCSI 0030PHO

OK 02

Tema 2.3.
OnTorenes
JKHBOTHBIX H
YyeJIoBeKAa

OcHoBHOe conep:kaHue

Teopernueckoe o0yueHue:

SN

I"amerorenes y )kuBoTHbIX. CriepMaroreHes u oorene3. CTpoeHHe MOJIOBBIX KJIETOK. OMI0OA0TBOPEHUE U
SMOpPHOHAIEHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. DMOpuoreHes (Ha mpumepe JaHeTHuka). Ctaauu
sMOpuoreHesa

Poct u pa3Butue xuBoTHbIX. [locTamMOpruonansHbIi mepuo. [Ipsmoe u Henpsmoe pa3sutue. Pa3sutue ¢
MeTaMOpq)OBOM y 6GCH03BOHO‘-IHBIX 1 IMTO3BOHOYHbIX )KUBOTHBIX. CTaI[I/II/I HOCT3M6pI/IOHaJII>HOFO Pa3BUTHUA Y
JKUBOTHBIX U yenoBeka. [leproipl oHToreHesa yenoBeka. buonorudeckoe crapeHue u CMEpTh.

OK 02
OK 04

22




I'eponTonorus

Tema 2.4. OcHoBHoOeE conepxaHue
Onrorenes TeopeTuveckoe o0yueHue: OK 02
pacTeHui ["ametodut u copodut. PazmMHOKEeHNE U pa3BUTHE BOJOpOCiei. Pa3aMHOXeHNEe U pa3BUTHE CIIOPOBBIX OK 04
pactenuii. Pa3MHOXKEHME U pa3BUTHE CEMEHHBIX pacTeHul. Poct. [leproibl oHTOreHe3a pacTeHUi
Tema 2.5. OcHoBHoOeE coepxxaHue
OcHOBHBIE TeopeTnueckoe o0yueHue:
TOHSITHUSI ['eHeTnka Kak Hayka O HACJIEACTBEHHOCTH U U3MEHUYMBOCTH OpraHu3MoB. OCHOBHbIE T€HETHUECKHUE MTOHSITHS OK 02
FeHeTHKH 1 cuMBOJIBL. ['eH. ['eHoTUN. DeHoTHUI. AJJIeTbHbIE T€HbI. AJTbTEpHATUBHBIC TPU3HAKH. JJIOMUHAHTHBIN U
pelieccuBHBIN NMpU3HaKU. ['oMo3uroTa u rerepo3urora. Yucras nunus. [ ubpuasl. OCHOBHBIC METOIbI
TeHETUKU: THOPUIOTOTUYECKUH, IINTOJIOTMYECKUE, MOJIEKYIIPHO-TeHETUYECKUE
Tema 2.6. OcHoBHoOE coepxaHue
3akonomepnoctu | Teopernueckoe o0yueHue:
HacJe0BaHUA 3akoHOMEPHOCTH 00pa3oBaHus ramer. 3akonbl I'. Mennens: Monorubpuanoe ckpemurpanue. [IpaBuio
JTOMUHHUPOBaHU. 3aKOH €IUHO00pa3Hsi IEPBOT0 MOKOJICHUS. 3aKOH pacIllelIeHHs TPU3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTHOPUAHOTO CKpeIMBaHus. [ UoTe3a 4ucToThl raMeT. AHaJIU3UpYIolee
ckpemuBanue. JIurubpuaHoe ckpelrBanue. 3aKOH He3aBUCUMOT'0 HaclleZJOBaHUS TPU3HAKOB.
[TonuruOpuaHoe HacneA0BaHUE U €r0 3aKOHOMEPHOCTH
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE MPAKTHYECKOT0 3aHATHSA: SE 8421

Pemienne 3amaq Ha OMpeaACIICHUC BCPOATHOCTH BOSHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB ITPpHU MOHO-, U~
, l'IOJ'II/Il"I/I6pI/II[HOM 1 aHAJIM3UPYIOIIEM CKPCIIUBAHUH, COCTABJICHUC 'CHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

*B ToM 4uHcje HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

st mpodeccnit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHs “PacTteHus’” HEOOX0auM 1oa00p
TCHCTUYCCKHUX 3a/la4d Ha ONPCACIICHUC BEPOATHOCTU HACICACTBCHHLIX IMTPHU3HAKOB IIPU MOHO-, TU-,
HNOJUTHOPUIHOM U aHATM3UPYIOIIEM CKPEIIMBAHUH Y PaCTEHUIN

s mpodeccuii/crieninanbHOCTEHN CBSI3aHHBIX C 00bEKTOM M3ydeHus “KuBOTHBIE” HEOOXOAMM MOAOOD
TeHETHUYECKUX 3a/1a4 Ha OMPEJIeIICHHE BEPOITHOCTH HACIEICTBEHHBIX TPU3HAKOB IPU MOHO-, TU-,
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HOJUTUOPUIHOM U aHATU3UPYIOIIEM CKPEIIMBAHUH Y )KUBOTHBIX

Jns mpodeccuit/cennanbHOCTEN CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “‘UenoBek” HeoOXoauM noadop
TeHETHYECKUX 3a7a4 Ha ONpe/IeIeHIe BEPOITHOCTH HACIECICTBEHHBIX IPU3HAKOB IIPH MOHO-, JTH-,
HOJIUTHOPUIHOM M aHATM3UPYIOLIEM CKPEIIMBAaHUHN Y YEIIOBEKa

Tema 2.7.
B3aumoaeiicTeue
T¢HOB

OcHoBHOE co/iep:KaHue

Teopernueckoe o0yueHue:

I'enoTun kak nemocTHas cucteMa. MHOKECTBEHHOE JieicTBHE reHOB. 1lneiiorponusa. MHOKeCTBEHHBIN
aienusM. BzaumonelictBue annenbHbIXx reHoB. KogoMuunpoBanue. BzaumozeiicTBre HeaieabHbIX T€HOB.
Kommnemenraprocts. Onucras. [onumepus

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOr0 3aHATHSI:

Pemrenne 3aaa4 Ha OoMMpCaAcICHUEC BEPOATHOCTH BOSHUKHOBCHHUA HACIICACTBCHHBIX IIPU3HAKOB ITPHU
PA3JINYHBIX THIIAX B3aUMOJCHCTBUSI TCHOB, COCTABJICHUC I'CHOTUITMUCCKHUX CXCM CKPCIIUBAHUA

*B Tom uHcie Ha BbIOOP 00pa3oBaTeIbHON OPraHu3anyu:

* Jlnst mpodeccuit/ciennanbHOCTel CBI3aHHBIX C 00BEKTOM U3yueHHs “PacTeHus” HE0OX0IuM 1oxo0p
TeHETHYECKUX 3aJ[a4d Ha ONpe/IeIeHIE BEPOITHOCTH BO3SHUKHOBEHUS HACIIEICTBEHHBIX MTPU3HAKOB IIPU
Pa3IMYHBIX TUMAX B3aUMOACHCTBHS T€HOB Y PaCTEHHUH

* Ilist mpodeccnii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHs “JKUBOTHBIE” HEOOX0AUM MOI00D
TCHETUYECKUX 3a/1a4 Ha ONpeIeIICHHE BEPOSITHOCTH BOZHUKHOBEHHUS HACTICICTBEHHBIX TTPU3HAKOB TIPU
PA3JINYHBIX THIIAX BSaHMOHeﬁCTBI/IH TCHOB Y )KUBOTHBIX

* Jlnst mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3yueHHs “YenoBek” HeoO0XoauM noadop
TeHETUYECKUX 3a/1a4 Ha ONpeeNICHHe BEPOSTHOCTH BOZHUKHOBEHHUS HACTICICTBEHHBIX IPU3HAKOB IPU
Pa3INYHBIX TUIAX B3aMMOICHCTBHS IT'€HOB y YEIOBEeKa

OK 01
OK 02

Tema 2.8.
CuenjieHHoe
HacJIeOBaHUe
NPU3HAKOB

OcHoBHOE co/iep:KaHue

Teoperuveckoe o0yueHue:

3axonbl T. Moprana. CuensieHHoe HacjleZJOBaHUE T'€HOB, HapyILlIEHUE CLIETUIEHNA. XPOMOCOMHAas TEOPHS
HACJIEACTBEHHOCTH. [ eHeTnyeckoe KapTupoBaHUE XpOMOCOM. Hcrionb30BaHne KPOCCUHIOBEPA IS
COCTABJICHUS TEHETUYECKUX KapT XPOMOCOM

OK 01
OK 02
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IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHME MPAKTHYECKOT0 3aHATHSI:

Pemienne 3ala4 Ha ONpCACIICHUC BCPOATHOCTH BO3ZHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPH
CHCIIJICHHOM HaCJICAOBaHWH, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIINBAHUA

*B ToM 4uHcse HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

st mpodeccnit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM H3ydeHHs “PacTeHus’” HEOOX0auM 1oa00D
TCHCTUYCCKHUX 3a/la4 Ha ONPCACIICHUC BEPOATHOCTU BOSHUKHOBCHH A HACJIICACTBCHHLIX ITPHU3HAKOB IIPU
CLICIIJICHHOM HacCJIEIOBAaHUH Y PACTCHUI

s mpodeccuit/cnennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM H3ydeHus “JKuBoTHBIE” HE0OX0AUM MOAOOp
TeHETUYECKUX 3a/1a4 Ha ONpeeNICHHe BEPOSTHOCTH BOZHUKHOBEHHUS HACTICICTBEHHBIX IPU3HAKOB IPU
CIIETUIEHHOM HACJIeIOBAHUH Y KMBOTHBIX

st mpodeccuit/cnenuanbHOCTEH, CBSI3aHHBIX C 00BEKTOM M3ydeHHS “UenoBek” HeoOX0IuM o100p
TCHETUYECKUX 3a/1a4 Ha ONpeIeIICHHE BEPOSITHOCTH BOZHUKHOBEHHUS HACTICICTBEHHBIX TPU3HAKOB TPU
CHCTIJICHHOM HACJICAOBAHUUN Y YCIIOBCKA

Tema 2.9.
T'eneTnka moJja

OcHoBHOe conep:kaHue

Teopernueckoe o0yueHue:

XPpOMOCOMHBI MEXaHU3M OMPEESICHUS 101a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOTraMeTHBIN U
reTeporaMeTHbIN MoJl. ['eHeTndeckasi CTpyKTypa MoJIoBbIX XpoMocoM. HacienoBanue nprs3HaKos,
CLETUIEHHBIX C TOJIOM

IIpakTH4eckHe 3aHATHA:

Pemenne 3ala4 Ha ONpCACIICHHUEC BCPOATHOCTH BO3ZHUKHOBCHUSA HACIICACTBCHHBIX ITPU3HAKOB, CHCIIJICHHBIX C
IMOJIOM, COCTABJICHUC I'CHOTUITUYCCKHUX CXCM CKPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
I'enernka
YyeJI0BeKa

OcHoOBHOE co/iep:KaHue

Teoperuveckoe o0yueHue:

Kapuotum yenoBeka. MeTo bl U3y4eHHUsI TCHETUKH YEIOBEKA: TeHEATOTUYECKU, OTM3HEIIOBBIH,
[IUTOTEHETHYECKUM, OMOXUMHUUYECKUN, TIOMYISAIMOHHO-CTaTHCTUYECKUi. HacnencTBeHHbIe 3a001eBaHms
yenoBeka. [ 'eHHbIe 1 XpOMOCOMHBIE O0JIE3HM YeToBeKa. bone3nu ¢ HacieacTBeHHON
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPAILICHUH U JICYCHUN T€HETUYECKHUX

OK 01
OK 02
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3200J1€BaHUI YEJIOBEKA

IIpakTHYecKne 3aHATHS: 2
Pemmenue 3aa4 Ha onpeziesieHne BEPOSATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB, UCIIOIb3YS 2
METO/Ibl FTEHETUKH Y€JI0BEKa, COCTABIIEHNE TeHOTUITMYECKUX CXeM CKpeliuBaHud. [IpencraBienne yCcTHbIX
COOO0ILIEHUH C Mpe3eHTaluel 0 HAaCIeCTBEHHBIX 3a00IeBaHUIX YeIOBEKa
Tema 2.11. OcHoBHoOeE conepxaHue 4
3akoHomepHocTH | Teopernueckoe o0yueHune: 2
U3MEHYMBOCTH B3aumonelicTBue reHoTHITA U Cpebl TpH GOpMUpPOBAHUU (eHOoTUIA. FI3MEHYUBOCTH IPU3HAKOB.
KauecTBeHHbBIE 1 KOTMYECTBEHHBIE MMPU3HAKKU. BHUIbI N3MEHUYNBOCTH: HACTEACTBEHHAs U HEHACIIEACTBEHHAS.
3aK0H TOMOJIOTHYECKUX PsIIOB B HacheAcTBeHHOM n3MeHunBoctr (H.U. BaBunos).
MonudukanronHas, win GeHOTUNInYecKasi K3MEHYUBOCTh. Poib cpeibl B MOAU(PUKAITMOHHOMN OK 01
n3MeH4nBOCTH. Hopma peakimu npuszHaka. BapuallMoHHBIN psii U BapyuallMOHHAs KpUBasi. XapaKTEPUCTUKA OK 02
MOIU(PUKAITMIOHHON U3MEHUYNBOCTH OK 04
HacnencreenHnasi, wiiv TeHOTUITYECKAst U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHUYHUBOCTD.
MyTauroHHas U3MEHYMBOCTh. BUABI MyTallMii: TEHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [[prUunHBI
BO3HUKHOBEHHS MyTalui
IIpakTHYeckne 3aHATHA: 2
Pemenue 3aa4 Ha onpezeieHne TUIA MyTallUK [IPH Iepeayde HacleACTBEHHbIX IPU3HAKOB, COCTABJICHHE
TEHOTUITMYECKUX CXEM CKpEIIMBaHUS
Tema 2.12. OcHoBHoOE coepxxaHue 2
Cenexuust Teopernyeckoe o0y4eHue: 2
OpPraHu3MoB Ceneknys Kak Hayka. MeTO bl CEJICKIIMOHHOM paboThI. I'eTepo3nc u ero npuduuHbl. MICKycCTBEHHBIH 0TOOD: OK 01
MacCCOBBIN ¥ MHANBUYaIbHBINA. DTallbl KOMOMHAITMOHHOW cenekiuu. CopT, mopoja, mTaMM OK 02
AJNTOpPUTMBI pelIeHHE 3a/1a4 Ha ONpeesieHue BO3MOKHOTO BOSHUKHOBEHHSI HACTIEICTBEHHBIX MTPU3HAKOB 110
CEJIEKIINH, COCTABJIEHUE TeHOTUITMYECKHUX CXEM CKPEIMBAHUS
KonTpoabHas padora CtpoeHue U QyHKIIUN OpraHu3Ma 2
Paznen 3. Teopusi 3Bo11ounu 16
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Tema 3.1.
HUcrtopus
3BOJIIOLIHOHHOIO
y4eHust

OcHoBHOe conep:kaHue

Teopernueckoe o0yueHue:

I1epBbie PBOIIOIIMOHHBIE KOHUENIWH. ['pagyanuctuueckas sBomtonuonHas konuenus JK.b. Jlamapka.
JBwxkymmme cuitbl 3Bostoriuu. Kpearmmonusm u tpanchopmmsM. Cucremaruka K. JIlunnes u e€ 3Hauenue s
dbopMUpPOBaHUS UJEU IBOTIOIIUN

[TpenmnocbuiKy BOSHUKHOBEHHS TapBUHU3MA. DBOIOIMS BUA0B B Ipupoae. boprOa 3a cyiiecTBoBaHue.
EcrectBennslif 0T00p. /IuBeprenuus npu3HakoB U Bumoo0Opa3oBanue. OCHOBHBIE MOJIOKCHUS
CHUHTeTHYecKOi Teopun 3Bomtorun (CTI). Ponb 3BOMIONIMOHHON Teopuu B (GOpMUPOBAHUH HAYIHON
KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
Mukpo3Boarouns

OcHoOBHOE co/iep:KaHue

Teoperuveckoe o0yueHue:

MUKpO3BOTIONHS U MAaKPO3BOJIOLKS KaK 3Tallbl 3BOJIIOIIMOHHOTO Npoiiecca. | eHeTnueckre OCHOBBI
HBOJIONMH. MyTaluy 1 KOMOMHALIMY KaK 3JIEMEHTapHBINA YBOJTIOIMOHHBINA MaTepuait. [lomynsmus kak
AJIEMEHTapHAas €MHUIIA SBOJIIOIUH.

JBkyiie cuibl ((hakTophl) 3BOTIONMUA. MyTallMOHHBIN MpoIiecc 1 KOMOMHATUBHAS U3MEHYHBOCTD.
Murpanus. M3onsius nomynsnuii: reorpapudeckas (IpocTpaHCTBEHHAS), OMOJIOTHYECKas
(penpoyKTHBHA).

EcrecTBenHsbIit 0TO0p — Hampas:stomui hakTop sBomoIMK. boprda 3a CylecTBOBaHHE KaKk MEXaHU3M
JIEHCTBHSI €CTECTBEHHOTO 0TOOpa B MOMyJSIusAX. Buj u ero kputepuu (nmpusHaku). BumooOpa3zoBanue Kak
pe3yNnbTaT MUKPOIBOIIOIUU

OK 02

Tema 3.3.
MaxkposBoarouus

OcHoBHOe conep:kaHue

TeopeTnueckoe o0yueHue:

Makponssosorus. @DopMbl 1 OCHOBHBIE HampaBieHUs: MakpodBotroiuu (A H. Cesepion). [Tytu
JOCTHXKEHUS] OMOJIOrMYECKOTo Mporpecca: apoMopdo3, uanoaganTaius, oomas aerenepanus. Metoasl
M3Yy4YEHUST MaKpOIBOIIOIMHU. 3aK0H 3apoibiieBoro cxoacTsa (3akon K. bapa). buorenernyeckuii 3akon (3.
['exkenpb, @. Miomep). O0mue 3aKk0HOMEPHOCTH (TIpaBHIIa) SBOTIOIUN

OK 02

Tema 3.4.

OcHoBHOe conep:kaHue

OK 02
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Bo3nukHoBeHHNE U
pa3BuTHE KU3HHU
Ha 3emJie

Teopernueckoe o0yueHue:

T'unoress! u TCOPHUU BOSHUKHOBCHUA KMU3HU HA 3emie: Kp€allnOHN3M, CaMOIIPOU3BOJILHOC (CHOHTaHHOG)
3apo’KIeHHE, CTAIIMOHAPHOE COCTOsIHUIE, TaHcnepMust, 61orno33. Hauano oprannyeckoil 3BOIOIHH.
[TosisBneHMe EePBBIX KJIETOK. DBOJIIOIUS METa00IM3Ma. DBOIONHUSI IEPBBIX KIETOK. [IpokapuoTsl u
9yKkapuoThl. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX IAPCTB SYKapHOT.
OcHOBHBIE YePTHI IBOJIOLNH PACTUTEIHLHOTO MUpa. OCHOBHBIE YEPTHI IBOJIIOIIMH KUBOTHOT'O MUPA

IIpakTHYeckHe 3aHATHA:

HPGI[CTaB.HGHI/IG YCTHOT'O COO6H_I€HI/I}I " JICHTBI BDCMCHU 110 OCHOBHBIM 3TarlaM BOSHUKHOBCHUSA U PA3BUTHA
JKUBOTHOT'O U PACTUTCIIBHOTO MUPA, MOATOTOBJICHHLIX IO IMEPEUHIO UCTOYHUKOB, pPCKOMCHIOBAaHHBIX
ImpernoaaBaTciicM

OK 04

Tema 3.5.
IIpoucxoxnenune
YyeJIoBeKa —
AHTPONOreHe3

OcHoOBHOE coiep:KaHue

Teoperuveckoe o0yueHue:

AHTponoJiorust — Hayka o uejoBeke. CucTeMaTHYeCKOe MOJI0KEeHHE ueaoBeka. CXOICTBO YEIOBEKA ¢
JKUBOTHBIMU. OTJIMYKS YETOBEKA OT )KUBOTHBIX. [[pAMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM
NpU3HAKOB. Pa3BuTHE TOIOBHOTO MO3Ta M BTOPOW CUTHANBHOM cUCTEMBI. COOTHOIIEHNE OMOIOTHYECKUX 1
COLIMANILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

OcHOBHBIE CTaJIUU aHTPONOreHe3a. J[puonuTeKn — MpeiKu YyenoBeKa U 4eI0BEKOOOPa3HbIX 00E3bsH.
[IpoToanTpon — npealecTBEHHUK YeloBeKa. ApXaHTpOIl — ApeBHEM M yenosek. [Taneoantpon — gpeBHUI
yenoBek. HeoaHTpor — yenoBek COBPEMEHHOI0 TUIMA. DBOJIOLUS COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPONIEONAHAS (€Bpa3uiicKasi), HErpO-aBCTpaIouIHAs
(9KBaTOpHANIbHAS), MOHTOJIOUTHAS (a3MaTCKO-aMepUKaHCKasi). BpeMs u MecTo BO3HUKHOBEHUS
YyeJnoBeuecKuX pac. ENMHCTBO yenoBeueckux pac

OK 02
OK 04

IIpakTH4eckHe 3aHATHA:

Bpems u myTH pacceneHus yenoBeka no rianete.[IprcrmnocodaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM
cpenbl. Bnusinue reorpaduyeckoit cpenpl Ha MOp(OTOTHIO ¥ PU3HOJIOTHIO YETOBEKa

3amuTa JICHT BpEMEHH U MEHTAJIBHBIX KapT B OpPMaTe YCTHOTO COOOIIIEHUS, ITOITOTOBICHHBIX TI0 TIEPEYHIO
UCTOYHUKOB, PEKOMEHIOBAaHHBIX MTPEIIOIaBaTeNIeM
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KonTpoabnas 2
Teoperuueckue acreKThl HIBOJIOIUH KU3HU Ha 3eMiie
padora
Paznen 4. Dxoaorus 26
Tema 4.1. OcHoBHOE co/iep:KaHue 2
IKOJIOTHYEeCKHE Teopernueckoe o0yueHue: 2
(daxTopsl 1 Cpenpl 0OMTaHUs OPraHU3MOB: BOJHASA, HA3€MHO-BO3IyIITHAS, TOYBEHHAs, BHYTpUOpTraHu3MeHHast. OU3UKO- OK 01
cpeabl AKU3HH XUMHUYECKHE 0COOEHHOCTH cpesl 00uTaHus opranu3mMoB. [IprucnocoOieHns Opranu3MoB K KU3HHU B Pa3HbIX OK 07
cpenax. [Tonstue sxonoruueckoro ¢akropa. Knaccudukanus sxonornueckux pakropos. [IpaBuio
munumyma FO. JInbuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. OcHoBHOE co/iep:KaHue 4
Honynsinus, Teopernueckoe o0yueHue: 2
cooduiecTsna, DKOJIOTHYECKAS XapakTepUCTHKA BUJa U MOMYISUH. DKoJIornyecKas HUIIA BUaa. DKOJIOTHUECKUE
IKOCUCTEMBbI xapakrepucTuky nomynsanuu. CooOmiecTBa 1 skocucteMsl. brorenos u ero ctpykrypa (B.H. Cykaues).
CBs13u MeX 1y Opranu3mMaMu B OuoneHosze. CTpyKTypHbIE KOMITOHEHTBI SKOCUCTEMBI: TIPOIYIIECHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BeuiecTB U MOTOK SHEPTHH B 3KocucTeMe. Tpodudeckue ypoBHH. OK 01
AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B. OK 02
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHCTEM OK 07
IIpakTHYeckne 3aHATHA: 2
Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN YKOCUCTEMBI. bruomacca 1 mpoayKIus. DKOJOTrHYECKUe
OUpaMU/Ibl yuces, OMoMacchl U dHepruu. [IpaBuiio nupaMuisl SHEPTrum.
Pemenne npakTHKO-OpHEHTUPOBAHHBIX PACUSTHBIX 3aaHUI 1O TIEPEHOCY BEIIECTBA M SHEPTHU B IKOCUCTEMAX C
COCTaBJICHUE TPODHUYCCKUX LETICH U MUPaMK]] OMOMACChl  SHEPTUH
Tema 4.3. OcHoBHoOe€ conepxaHue 4
Buocdepa - Teopernueckoe o0yueHune: 2 OK 01
ri106ajbHas buocdepa — xxuBas o6onouka 3emnu. Pazsutue npencrapinenuii o onocdepe B Tpynax B.U. Bepnanckoro. OK 02
JKOJIOTHYECKAsA O6nactu 6uocdeps! u e€ coctan. XKuBoe BeecTBO Onocdepsl U ero GyHKIUN OK 07
cucremMa 3aKOHOMEPHOCTH cyiecTBoBaHus Onocdepsl. OcobeHHOCTH OMoCchephl KaK TII00ATbHON YKOCHCTEMBI.
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Junamudeckoe paBHOBecue B Onocdepe. PurmMudnocts siBnenuit B Ouocdepe. KpyroBopots! BeniecTs u
OMOTeOXMMHYECKUE LIUKIIBL. [ 100anbHbIe YKOIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH H IIYTH UX PEILCHUS

IIpakTnyeckune 3aHATHS:

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha OMpe/IeIICHUE TUTOTAN HACAKICHUH TS
CHIDKEHHUS KOHIICHTPAIMK YTJIEKUCIIOTO ra3a B aTMoc(epe CBOero peruoHa npoKuBaHUs

Tema 4.4.
Bausinue
AHTPONMOTreHHbIX
(paxkTopoB Ha

ouocepy

OcHoBHOe conep:kaHue

TeopeTnueckoe o0yueHue:

AHTpPOIIOTeHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHHs KaK BUJ aHTPOIIOTEHHOTO BO3ACHCTBUS
(xumuueckoe, gusuueckoe, buono2uueckoe, OMxoOvl NPOU3BOOCMEa u nompebiienus). AHTPOTIOTeHHBIE
BO3/ICHCTBUS Ha aTMOocdepy. Bo3aelicTBust Ha ruapocdepy (3acpsazrenuss u ux uCmoYHuKY, UCMOoujeHus
600). BozneticTBus Ha tutochepy (deepadayus nouswl, 6030elicmesue Ha 20pHbLE NOPOOd, HeOpa).
AHTpPOTIOTEHHBIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvhble co0OWecmaa,
HCUBOMHBLU MUD)

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHME MPAKTHYECKOT0 3aHATHSI:

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI 110 COXPaHEHUIO IPUPOIHBIX PECYPCOB CBOETO
pEernoHa npo>KUBaHUS

*B ToM 4uHcje HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

st mpodeccuit/cnenuaibHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHUs “Pactenus’™ mpenaraercs mpakTHKO-
OPUEHTHPOBAHHOE PACUETHOE 3aJ]aHUE IO PACUETy CTPYKTYPHI 3a11aCOB JPEBECUHBI

s mpodeccuit/criennanbHOCTEN CBI3aHHBIX ¢ 00bEKTOM H3ydeHus “JKuBOTHbIE” mpeiaraercs mpakTHKO-
OpPUEHTHPOBAHHOE PAaCUeTHOE 33/IaHHUE 10 OI[EHKE PHIOONPOAYKTUBHOCTH BOJAOEMOB

st mpodeccnit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM HU3Y4YeHHS “‘UeoBek™ mpeyiaraeTcs MpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/laHKe pacyeTa BOJAONOTPEOICHNS HACEJIEHHOTO MyHKTa

st mpodeccnit/cnenuanbHOCTEH CBA3aHHBIX C TOOBIYEH TOJIE3HBIX MCKOIIAEMbIX MpejIaraeTcs MpakTHKO-
OPUEHTHPOBAHHOE PACUETHOE 3aJ]JaHKE 10 PACUETy CPOKA UCUEPIIAEMOCTH NMPUPOIHBIX PECYPCOB

s mpodeccuit/cnennanbHOCTEN CBSI3aHHBIX € CEITLCKUM XO035IMCTBOM IpeJyIaraeTcsi MpakTHKO-
OpPUEHTHPOBAHHOE PAacueTHOE 33JaHHUE 110 OI[EHKE OaJlaHCa OPTraHUYECKOTO BEIIECTBA ITOYBBI

OK 01
OK 02
OK 04
OK 07
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Tema 4.5. OcHoOBHOe coep:kaHne 10

Biausinue Teoperuueckoe oGydenue: 4
COLIMAJIbHO- 310poBbe U ero cocTapisroniue. GakTopbl, MOJOKUTEIBHO ¥ OTPULIATEIIHHO BIUSIONINE Ha OPraHH3M 2
IKOJOTHYECKUX qeroBeka. BpeaHble MPUBBIYKH: TTOCTIEACTBHS U podunakTrka. [IpobiieMa TeXHOT€HHBIX BO3/ICHCTBHI Ha
¢dakTOpoB Ha 37I0pOBbE YEJIOBEKa (AJICKTPOMATHUTHBIE MO, OBITOBAsI XUMHSI, H30BITOUHBIC IIYMBI, PaAHAIINS H T.I1.).
3/10pOBBE Ananranus opraHu3Ma 4ejgoBeKa K pakTopaM OKpYIKaroIei cpeibl. 3aluTHbIe MeXaHH3MbI OpraHu3Ma
yeJ0BeKa YenoBeKa. 310pOBbE U pabOTOCIIOCOOHOCTb.

[Tpunuuns! popmMupoBaHus 370poBbecOeperatoiero noseaeHus. Gusnueckas akTUBHOCTD U 3710POBbE. 2

I'pynnsl 310poBbs. OCHOBBI 3aKanuBaHUs. buoxumuueckne acekThl palioHaabHOro nuranus. [Ipasuna
0€30MacHOTO UCIOJIH30BAaHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB

IIpakTnyeckune 3aHATHS:

Omnpenenenne CyTOYHOTO pallioHa MUTAHUS

Co3nanue MHIUBUAYATbHOW MAMSITKH 110 OPraHU3alUH PAlMOHAIBHON (PU3NYECKON aKTUBHOCTH

NN NP>

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEePKaHUE JIA0OPATOPHOI0 3aHATHS

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBEeHHas1 pabOTOCTIOCOOHOCThY

OBnazieHue METOIaMH OTIPEICIICHHS TIOKa3aTesiel yMCTBEHHON pab0TOCTIOCOOHOCTH, OO BSICHEHHE
MOJTYYCHHBIX Pe3yJIbTaTOB U (JOPMYIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C HCIIOJIB30BAHUEM HAYUHBIX

OK 02

g > OK 04
MOHSITHUH, TECOPUH U 3aKOHOB OK 07

2. JlaboparopHas pabota «BnusHue abuorndeckux (pakTopoB Ha YeIoBeKa (HU3KUE U BHICOKUE
TEMIIEPATYPHI)»

N3ydenne MexaHU3MOB aJlaliTallii OpraHU3Ma YeJIoBeKa K HU3KUM U BBICOKUM TeMIepaTypaM U
00BSCHCHHE TIOJYUYEHHBIX Pe3yabTaTOB U (hOPMYIUPOBAHUE BHIBOIOB (ITMCHMEHHO) C MCIIOJIb30BaHUEM
Hay4YHBIX MOHATUNA, TEOPUH U 3aKOHOB

*B ToM 4uHcje HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

B kauectBe TPUITCPOB CHUIKAIOIIUX pa6OTOCHOCO6HOCTI: HCIIOJIB30BAaTh YCJIIOBUA OCYIICCTBIICHUA

npodecCHOHATILHOM IeATENFHOCTH: IIIyM, TeMIIepaTypa, (puzndyeckast Harpy3Ka u T.JI.




KountpoabsHnas padora TeopeTudyeckue acrieKThbl SKOJIOTUN

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUE (COAepKAHUE TPUKIIATHOTO MOYJIs1)

Pa3gen 5. BuoJsorus B ;KU3HU 8
Tema 5.1. Conep:xxanue 4 OK 01
buorexnosoruu B | Teopernueckoe o0yueHue: 2 OK 02
JKM3HHM KaXK10ro0 BuoTexHonorus kak Hayka u Ipou3BoACTBO. OCHOBHBIE HAIIPABICHHUS COBPEMEHHON OMOTEXHOIOTHH. 2 OK 04

MeTtonbl OnorexHonoruu. OOBEKTH OMOTEXHOIOTHUH. DTHKA OMOTEXHOJIOTUYECKUX U TEHETHUECKUX

IKCIIepUMEHTOB. [IpaBuia morcka u aHaM3a OM0IKOIOTHYEeCKON NHGOPMAITUU U3 PA3IUYHBIX HCTOYHUKOB

(HayuyHas U yueOHO-Hay4YHas JTUTEpaTypa, CpeJCcTBa MaccoBor nHpopmalnu, ceth UHTEpHET U ipyrue)

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJIeP:KAHME TPAKTHYECKOT0 3aHATHSA: 2

Kelicbl Ha aHanu3 HHPOPMAIIMK O HAYYHBIX TOCTHXKEHUSAX B 00JIACTU TE€HETUUECKUX TEXHOJIOTHIA,

KJICTOYHOU WHKCHEPUH, MUIIEBbIX OMOTEXHOIOTHIA. 3aluTa Keiica: MpeACcTaBlIeHUE Pe3yIbTaTOB PEIICHUS

KeCOB (BBICTYIJICHHE C MPE3eHTAIIEH )

Tema 5.1 obs3arenbHa A H3y4eHUS CTYACHTAMH Bcex npodeccuii/cnenuansHocteit
Tema5s.2. Conepxanue 4 OK 01
buorexnosnorun B | [lpakTHyeckue 3aHATHS: 4 OK 02
NPOMBIILICHHOCTH | Pa3BUTHE IPOMBIIIICHHOW OMOTEXHOIOTHI U €€ MPUMCHEHHUE B )KU3HH YEIIOBEKA, TIOMCK U aHAJIH3 2 OK 04

uH(OpPMAIIMK U3 PA3TUYHBIX HICTOYHUKOB (HayyHasl U ydeOHO-HAay4Has JTUTEpaTypa, CPEACTBA MaCCOBOM

uH(popmanuu, cetb UHTEpHET U ApyTHUE)

Keticel Ha aHanu3 uHpOpMaAMK O Pa3BUTHH MPOMBIIIJICHHON OMOTEXHOIOTHH (10 TpyInam)

3ammura keiica: [IpencraBienne pe3yabTaToOB PEIICHHs KEHCOB (BBICTYIIJICHHE C TIPE3ECHTAIIUCH ) 2

OcHoOBHOe coep:kaHue

Pa3nen 6. Buoskosiornyeckne uccjieT0BaHUs 14 OK 01
Tema 6.1. OcHoBHoOe€ conepxaHue 4 OK 02
OcHoBHbIE METOABI | TeopeTHuecKoe 0GyHeHHe: 2 OK 04
6"03K0H°mqfcm‘x Hayunbiit MeToa. MeTopl OMO03KOIOTHYECKUX MCCIICIOBAHUMN: TTOJIEBhIC, TAOOPATOPHEIE, 2 OK 07
HCCIIeI0BAHMI

AKCTIEpUMEHTAIbHBIC. MOHHUTOPUHT OKPY>KAIOIIEH CPEIbl: JIOKATbHBINA, PETHOHATBHBIN U TI100aIbHBIHA
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Mertoap! moucka, aHajimza 1 00paboTKH HH(OPMAIMH O TPOEKTE B PA3IMYHBIX UCTOYHUKAX

JlabopaTopHble 3aHATHS:

[TocranoBka 1eny, 3a1a4, BBIABHKCHNE THITOTE3bI, IPOBEACHUE SKCIIEPHUMEHTA TI0 OIPE/ICICHHUIO
OINITUMAJIBHBIX YCIOBHH JUIs pocTa U (PM3HOJIOTHYECKON aKTUBHOCTH JAPOXIKEBBIX KIETOK. BhisiBieHue
3aKOHOMEPHOCTEH, GOPMyIMPOBAaHIE BHIBOJIOB U IIPOTHO30B.

JlaGopatopHblie pabOThI Ha BBIOOD [0 MUHU TPYIIIIAM:

1. BrnusiHue Temnepatypbl Ha pocTa U (PU3HOIOTHYECKYIO0 aKTUBHOCTD JIPOAOKEBBIX KIETOK

2. BiusiHue yriaeBoioB Ha pocTa M (PU3HOJIOTHYECKYI0 aKTHBHOCTD JPOKKEBBIX KIIETOK

3. CoueraHHOE BIUSHHE TEMIIEPATYPHI U YTITIEBOJIOB HAa POCTA U (PU3HOJIOTMUYECKYIO0 aKTUBHOCTh
JPOMOKEBBIX KIIETOK

OcHoOBHOE co/iep:KaHue

10

Temab.2.
Buoskosornueck
Uil IKCIIEPUMEHT

IIpakTH4yeckoe 3aHATHE

0O0630p TeM yueOHO-HCCIe10BaTeIbCKIX MPOSKTOB. BEIOOP yueOHO-HCCIe10BaTeNbCKOTO MPOEKTA U3
npeuIoKeHHbIX. DOPMUPOBAaHME KOMaH bl TPOEKTA. AJITOPUTM BBIIOJIHEHHS IPOEKTA.
Kaxnas rpynna BeIOMpaeT 0JIMH U3 BAPUAHTOB Y4€OHO-HCCIEI0BATENBCKUX IPOEKTOB!
1. Omnenka kayecTBa aTMOC(EPHOTO BO3AyXa
2. OreHka Ka4yecTBa MOYB METOIOM (DUTOTECTUPOBAHMS
3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJIENITUYECKUM U (PU3HKO-XUMUYECKUM
CBOMCTBaM
4. Bnusuaue ITAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTECHUM
5. BnusHEE coneBoro 3arpsi3HEHUs Ha POCT U Pa3BUTUE CEMSH BBICIIUX PacTEHUIH
Ilepeviii 5man evinoaHenus npoexma:

O06ocHOBaHHUE aKTyaIbHOCTH BHIOpaHHOM TeMbl. BhIsiBIIeHHE TPoOIeMbI HCClieIoBaHus, (HOPMYyIUpPOBaHNE

runoTe3bl. Beibop MeTonoB uccnenoBanus. Beibop Touek oTO0pa mpod Ha TEPPUTOPUN UCCIIECTOBAHUSI.
[TocranoBka 1enelt u 3ama4 uccnenoBanus. OnpenencHrue GOopMbI PEACTABICHUS PE3YIIbTATOB
HUCCIICO0OBaHUA. Onpez[eneHI/Ie 9TAIlOB U COCTABJICHUC I1JIaHA UCCJICAOBAHUS

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 07
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Bmopoii sman évinonnenusi npoekma: MoJAroToBKa He0OX0AMMOH MOCY/IbI M MaTepHaia sl SKCIICPUMEHTA,
NPOBE/ICHUE IKCIIEPUMEHTA, TIEPUOIUUCCKas IIPOBEPKA TCUCHUS DKCIICpUMEHTa/ cCOOp MaTepuasa B
BBIOpaHHBIX TOYKaX O0TOOpa Mpod

Tpemuii sman @vlnonneHuss npoexma. TMoJIydeHUe IEPBUYHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX, IPOBEICHHE
CTATUCTUYECKON 00paOOTKHU MOJYICHHBIX JTAHHBIX

Yemeepmuwiii 5man 6blnoaHeHUs. nNPOeKma.: BhISIBJICHUE 3aKOHOMEpPHOCTEH, POpMYIMpOBaHUE BBIBOJOB U 2
IIPOTHO30B, OLIEHKA Ka4eCTBa UCCIIEyeMoro 00beKTa 1o pe3yabTaraM OMO3KOIOTHYECKOr0 aHaIh3a
IIpakTH4eckue 3aHATHSA 2
3ammrTa npoekra. [IpencraBnenue pe3yabTaToB BHIIOIHEHUS y4eOHO-UCCIEI0BATEIBCKUX IPOCKTOB 5
(BBICTyHJIeHI/Ie C HpGSGHTaHHGﬁ)
IMpome:xkyTounasi arrectanust (1ug.3a4€T) 2
Bcero: 144
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3. Yc/10BuS peajiu3aliii NpPorpaMmal 001eo0pa3oBaTe/bHONH JUCHUILIHHBI

3.1. s peanu3alMd MNPOrpaMmbl JUCHHUIUVIMHBI J0JKHbI ObITh
NpeAyCMOTPEHBI CJIeAyI0IIHe clielualbHble TOMEeIeHHUs:

Kabuner «buonocuu», ocHallleHHBIA 000pyO0BaHUEM: MeOEb, T0CKa, MEI,
HarJsAHbIe TTOCOOMs (KOMIUIEKTBl YYEOHBIX TaOJIMIl, MJIAKATOB), TEXHHUYECKUMU
cpeacTBaMu OOyYEHHs: KOMIIBIOTEP C YCTPOWCTBaMHU BOCIIPOU3BEACHHUS 3BYKA,
OPUHTEP, MYJIbTUMEIUA-IPOEKTOP C  3KpPaHOM, YyKa3Ka-Npe3eHTep I
IIpE3CHTALUN.

JIaboparopus,ocHallleHHas: 00OPYJOBaHUEM Il TPOBEACHUS 3aHATHUM:
MUKPOCKOIIBI, CEKyHJOMEp, TOHOMETp, JabopaTopHas mocyaa (MpoOOUpPKH,
HOJICTaBKH AJI1 IPOOUPOK, MUHLETHI, IECOK, CTYIIKU C IIECTUKAMU, NIPEAMETHBIE U
IIOKPOBHBIE ~ CTEKJAa, CTEKJIHHbIE  IMAJIOYKW,  [PENapoOBAJIbHBIE  WIJIBI,
¢unbTpoBasibHas Oymara (candeTku), CTakaHbl) TUIEPTOHUYECKHI pacTBOp
xjopuaa Hatpus, 3%-HbI pacTBOp IEPOKCHIA BOAOPOAA, PacTBOp ioaa B
HOIMCTOM KajHH, TIUIEpPUH, KIIyOHU KapToQens, JUCT 3JI0AeH KaHaJACKOM, Mo/
psAOMHBI OOBIKHOBEHHOM (pSOMHBI WJIM TOMAarta), JYK penyarbiii, pa3BelICHHbIE B
BOJIE JPOIKIKH);

3.2. HudopMmaniuoHHoe odecredeHre peaTn3anuy NporpaMmbl

1. Jlns peanuzanmu mporpaMmbl OMOIMOTEUHBIH (DOHI 00pazoBaTenbHOMN
OpraHu3alluy JOHKCH WMETh TEeYaTHhIE W/WIIN 3JIEKTPOHHBIE 00pa30BaTeIbHbIC U
WH()OPMAITMOHHBIE  PECypChl, PEKOMEHJIOBAaHHBIE IS  WCIOJB30BaHHS B
o0Opa3oBaTeILHOM TPOIIECCe, HE CTapIIIe TATH JIET C MOMEHTA U3JaHu.

OCHOBHBIE HCTOUHUKH:

Kamenckuii A.A., KpukcynoB E.A., Ilaceunux B.B. buonorusa. Oo6mas
ouonorus. 10-11 xkmaccsl. bazossrit yposens — 2018.



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

PaCKPBIBAOTCA

AUCHUNIMHBI
KoHTpobH oLleHKa pe3ybTaTOB OCBOEHUS 00111e00pa30BaTEIbHON AUCIIUILITMHbBI

yepes

AUCHUILIIMHAPHBIC

pE3YyJIbTAaThl, HAIIPpaBJICHHLIC Ha

dbopmupoBaHre OOMMX M MPOPECCHOHATBHBIX KOMIIETCHIIMA TIO pa3ieinaMm |

TEMaM COJIEp>KaHus y4eOHOTO MaTepuania.

Oomas Pa3zpen/Tema Tun oueHOYHbIX MEPONIPUATH A
KOMIeTeH U
Pasnea 1. Knerka — KonTtponbHas padorta “MonekynspHblit
CTPYKTYPHO- YPOBEHb OpraHU3alU )KUBOTO”’
(pyHKUMOHAILHAS eIUHULA
KUBOTO
OK 02 Tema Nel.1. 3amnoxHeHne TaOJUIIbI C OTTCAHUEM
buonorus xak Hayka METOJIOB MHKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBaMH M HEJJOCTATKAMHU.
3amonHeHne TaObIuIbl «BKIag y4eHbIX B
pa3BUTHE OMOJIOTUMY
OK 02 Tema Nel.2. 3amnoaHeHne CPAaBHUTEIBHOMN TaOIHIIBI
OO11as xapakTepUCTUKA KU3HU | CXOJCTBA U Pa3INuuil )KMBOTO U HE
KUBOTO
OK 01 Tema Nel.3. ®poHTaTBHBINA OMTPOC
OK 02 Bbuonornyecku BakHbIe [ToaroToBKa yCTHBIX COOOIICHUH C
OK 04 XUMHUYECKUE COCTUHEHUA Mpe3eHTalnen
BrimonHenue u 3amuTa 1a60paTopHbIX
pabot: «Omnpenenenue putamuaa C B
MPOIYKTaX MUTAHUI,
«'unpodunbHO-rHAPOHOOHEIE CBOWCTBA
JTUTHIOB)»
OK 01 Tema Nel 4. OnenuBaemas IUCKyccus 10 BOIIpocam
OK 02 CtpyKTypHO-YHKIHOHATbHAS  |JCKIHH
OK 04 OpraHu3aIus KJIETOK Pa3paboTka MEHTaIbHON KapThI 11O
KJIacCU(UKALIUU KJIETOK U UX CTPOCHHUIO Ha
MPO- ¥ 3YKapUOTUYECKHUX U IO LAPCTBaM B
MUHU TpyTIax
BrimonHenue u 3ammura J1adopaTOPHBIX
pabor:
«CTpoeHMe KIETKH (pacTeHus, )KUBOTHBIE,
rpuObl) U KJIETOYHBIE BKIIOUEHUS (KpaxMmall,
KapOTHHOUBI, XJIOPOTLIACTHI,
XPOMOIIIACTBI)»,
«I[IponutiaeMocts MeMOpaHsbI (TIJIa3MOJHU3,
JIETITa3MOJTH3 )
OK 01 Tema Nel.5. DpoHTaTBHBINA OMTPOC




OK 02 CrpykrypHO-pyHKIHOHATIBHBIE |Pa3paboTka rioccapus
(bakTopbl HACIEACTBEHHOCTH  |PelieHue 3aja4d Ha onpeieieHue
MOCJIEI0BATEILHOCTH HYKJIEOTH/I0B
OK 01 Tema Nel.6. OpoHTaIBHBIN OIIPOC
OK 02 [Iponecchl MaTpuuHOTO Tect «IIpoueccbl MATPUYHOTO CUHTE3a»
CUHTE3a Pemenue 3anay Ha onpenenenne
MOCJIEI0BATEILHOCTH aMHUHOKHUCIIOT B
MOJIEKyJIe Oenka
Pemienue 3a1a4 Ha onpeeneHue
MOCJIEI0BATEILHOCTH aMHUHOKHUCIIOT B
MoJIeKyJe OeNka B ciydyae U3MEHEHUS
nociaeaoBaTeabHOCTH HyKiIeoTua0B JIHK
OK 02 Tema Nel.7. @poHTANIBHBIN 0IIpOC
OK 04 Hexknerounsie popmbl )xu3HU [ToaroroBka yCTHBIX COOOIIEHUH C
Mpe3eHTaNNeH (BUPYCHBIC U
OakTepuanabHbIe 3a00meBanms. Oomue
MPUHLIMITBI HCTIOIb30BaHUS
JIeKapCTBEHHBIX BelecTB. OcCOOEHHOCTH
NPUMEHEHUS aHTUOMOTHKOB)
OK 02 Tema Nel.8. @poHTANIBHBIN 0IIpOC
OOMeH BelEeCTB U 3amnoaHeHne CPAaBHUTEIBHOMN TaOIHIIBI
IpeBpalleHe YHEPTUU B XapaKTEPUCTHK TUTIOB OOMEHA BEIIECTB
KIIETKE
OK 02 Tema Nel.9. OO6cy>xaeHune o BoIpocam JIeKIHH
OK 04 Kv3HEHHBII LUK KJIETKH. PazpaboTka JeHTbl BpEMEHHU )KU3HEHHOTO
Muto3. Meiio3 IAKJIa
Paznen 2. Ctpoenue u Kontponsnas padora "CTtpoeHue u
(pyHkuumn opranuzma GbyHKIIMM opraHu3zma’
OK 02 Tema Ne2.1. OneHuBaemas IUCKycCus
OK 04 CrtpoeHue opranusma Pa3zpaboTka MEHTaIbHON KapThl TKAHEH,
OpPraHoOB U CUCTEM OpraHOB OPraHU3MOB
(pacTeHus, )KUBOTHEBIE, YEJIOBEK) C
KpaTKOU XapaKTePUCTUKON WX (PyHKITUNA
[ToaroroBka u mpeaCTaBICHUE YCTHBIX
COOOIIEeHUH C mpe3eHTanuell (MMMYHHTET,
WH(DEKIIMOHHBIC 3a00JIeBaHNs, YTHIEMUH,
BaKIIMHAIIHS)
OK 02 Tema Ne2.2. @pOHTAIBHBIN ONIPOC

DopMBI PA3MHOKECHUS
OpraHUu3MOB

3anosHeHne TabIUIIbI ¢ KpaTKOH
XapaKTEPUCTUKON U TpuMepaMu 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 MUKpPOTPYTIIaM

Tect/ompoc

OK 02
OK 04

Tema Ne2 4.
OHTOreHe3 pacTeHHt

CocTraBieHue )KU3HEHHBIX IMKIIOB PACTCHUI
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 3ana4 Ha onpezeneHue
BCPOATHOCTU BOBHUKHOBCHMU 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 3anaq Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPU
CLICTUICHHOM HAacJieIOBaHWHU, COCTaBJICHHE
TCHOTUIINYCCKUX 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 Pa3zpaboTka IEeHTHI 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. CocraBiieHre CXeM KpyroBOpOTaBEIIEeCTB,
OK 02 [Momynsmus, coobiecTna, HCIIONb3Ys MaTEPHUAIIBI JICKITUN
OK 07 3KOCUCTEMBI Penrenre nmpakTuko-opUEeHTHPOBAHHBIX

pacyeTHBIX 3aJJaHui TI0 TIEPEHOCY BEIIECTBA U
SHEPTUU B SKOCHCTEMAaX C COCTABICHHE
TpopUIECKUX TeTIeH ¥ mupaMu]i OMOMAacChl 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
KOHIICHTPAIIUU YTIEKHUCIIOTO Ta3a B
aTMocdepe CBOETO pernoHa MPOKUBAHUS
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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 (pakTopoB Ha
YenoBeKa (HU3KHUE U BHICOKHE
TeMIeparypsl)"
*IIpodeccuoHanbHO- 3amura Keica: mpeCTaBlIeHUE 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,
KJIETOYHOM MHKEHEPUH, MHUILEBbIX
OMOTEXHOJIOTHH (110 TpymIam),
Mpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS
KEMCoB
OK 01 *Tema 5.2. Brimonnenue keiica Ha aHanu3
OK 02 [TpombinieHHAs OMOTEXHOIOTHS |MH(DOPMAIIMK O Pa3BUTHUU TTPOMBITIUICHHON
OK 04 OMOTEXHOJIOTHH (110 TpymnIam),
MPEJCTAaBICHUE PE3YIIbTATOB PELICHUS
KEMCOB
Pa3nen 6. Buoskoaornuyeckne | [IpencrasieHue pe3ysbTaToB BBITOIHEHUS
HCcIIeI0BaHNUS y4eOHO-HCCIIEIOBATENBCKUX MIPOSKTOB
(BBICTYIJIEHHE C TIPE3EeHTAINEN )
OK 01 Tema 6.1. Brimonnenue nabopaTopHbIX paboT Ha
OK 02 OCHOBHBIE METOBI BbIOOp B MUHHUTPYIITAX:
OK 04 OMOdKOJIOTHYECKIX 1. BausHue TeMieparypsl Ha pocT U
OK 07 HCCIIEIOBAHU I (hU3HOIOTHYECKYI0 aKTUBHOCTD

JPOXKEBBIX KIIETOK
2. BnusiHue yrieBoioB Ha pOCT U
(U3HONIOrMYECKyI0 aKTUBHOCTD
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JIPOMKIKEBBIX KIETOK
3. CoderaHHOE BIUSHUE TEMIIEPATYPHI U

YTJIE€BOJIOB Ha POCT U (PHU3HOJIOTHUECKYIO

AKTUBHOCTD JAPOXIKEBBIX KIICTOK

OK 01 Tema 6.2 Brimonaenne yueoHo-
OK 02 buoskonornueckuii HCCJIEI0BATEILCKOTO MPOEKTa Ha BHIOOP:
OK 04 AKCTIICPUMEHT 1. Omnenka kadecTBa aTMOCHEPHOTO
OK 07 BO3/1yXa
2. OreHka Ka4ecTBa MOYB METOI0M
¢duTOTECTUPOBAHUS
3. OreHka KauecTBa BOJ TOBEPXHOCTHBIX
BOJIOEMOB 10 OPTAHOJICITUYECKUM U
(bU3UKO-XMMHUYECKUM CBOICTBAM
4. Bnusaue [TAB Ha pocT u pa3BuTHe
CEMSIH BBICHIUX PacTECHU
5. BnusiHue cosneBoro 3arpsi3HeHust Ha
POCT U pa3BUTHE CEMSIH BBICIIIUX
pacTeHui
OK 01,0K 02
OK 04 Hud.3auer
OK 07
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