NOKYMEHT NOANKHCAH NPOCTOA INEKTPOHHOM NOANMCLED

MHfopMauma o BEnagensLe:

D0 Pay Tamapa BnanvMupogHa

NongHocTs: JupesTop

Nara nognucanma: 31 .08.2024 15:40:51

YHHKANEHBIA NPOrPaMMHBIR KDY

1a485cd80ccdadib9ched 1595650 acdbe 41 1ed
YacTtHoe npodeccnoHaIbHOE 00pa30BaTEIbHOE YUPEKICHUE

«MoOCKOBCKHI 00JTaCTHON COBPEMEHHBIN KOJLISINK))

PACCMOTPEHO U OAOBPEHO _ YTBEPXJIAIO

Ha 3acenanuu [legarornueckoro coseta MOCK / MOCK

npotoxon Ne 1 ot 30.08.2024 . Y [:B. Pay
T S eIa"i% 4r
§\%‘3& Q§$

PABOYAS ITPOT'PAMMA
y4eOHON JUCIUILTUHBI

I1J1.03 BUOJIOI'UA

IO CIIEIUATBHOCTH CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHU
34.02.01 CecrpuHcKoe 1eJ10

Ilononbck, 2024



Pabouas mnporpamma yueOHOM aucuuruimabl I1J[.03 Buosaorusi paspabotaHa Ha OCHOBE
®denepalbHOTO TOCYJAPCTBEHHOTO oOOpa3oBaTenbHOro cranmapra (mamee — @DI'OC) mo
CHEIUAILHOCTH cpeaHero mnpodeccnoHanmbHoro obpaszoBanus (mamee — CIIO) 34.02.01
CectpuHckoe neno, yreepxaeHHoro Ilpukazom MunnpocBenienus Poccun ot 4 urons 2022
roga Ne 527, 3apeructpupoBano B Muntocte Poccun 29.07.2022, peructpaiiioHHBIA HOMEp
69452 u npumepHOil paboueill mporpaMMmbl 00Ie00pa30BaTEIbHON TUCIUIIIMHBI «bHoIorusy
JUTSE TPO(heCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHU3AIM YTBEPXKIACHHON Ha 3acemanun CoBeTa
10 OILICHKE COJIEP’KaHUs M KayecTBa MPUMEPHBIX padOYMX Mporpamm o0111eo0pa3oBaTeIbHOTO U
COLMAIBHO-TYMaHUTAPHOTO LIUKJIOB CPEAHEr0 MPo(ecCHOHANBHOT0 00pa3oBaHus, MPOTOKOT Ne
14 ot «30» HOs16ps 2022 T..

Opranuzanus-pa3paboTuuk:

YactHoe npodeccruoHaibHOe 00pa3oBarenbHoe yupexkaeHne «MOoCKOBCKUI 00J1acTHOM
coBpemeHnHbIi kosutemx» (MOCK)



COJEPKAHUE

. OBIIAS XAPAKTEPUCTHUKA PABOYEM [TPOI'PAMMBbBI
OBIIIEOBPA3OBATE.JII)HOI?I JUCHUIIJINHBI
«BHOJOT'US»

. CTPYKTYPA U COAEPKAHUE

OBIIIEOBPA30OBATEJBbHOMN JUCIHUATLIAHBI

. YCJIOBUsA PEAIM3ALIIUU TPOT'PAMMBI

OBIIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCLUIIAHBI

. OCOBEHHOCTH PEAJIN3AIINY YYEBHOM
JUCHUIIVIMHBI 1151 UTHBAJIMOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbAA



1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBINEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «bBUOJIOT US>

1.1. MecTo iucuMIuIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1O
OO6meoOpa3oBaTenbHas aucuuiuinHa — «buonorus» u3ydyaercs Ha 0a30BOM  ypoBHE B
0011e00pa3oBaTeIbHOM IHMKJIE Yy4eOHOTO MIaHa OCHOBHOM NMpodeccHoHaIbHOM 00pa30oBaTeIbHOM
nporpammsl 1o criennanbHocTu 34.02.01 CecTpuHCKOE n1€T10.

TpynoemkocTs auctumiuHbl «bronorus» 6a30Bbli ypoBeHb BapHaHT 2 cocTaBisieT 144
yaca, M3 KOTOpbIX 24 dyaca BKIIOYaeT MpodeccnoHaTIbHO-OPUEHTUPOBAHHOE COJIEpiKaHue,
yCUJIMBAOIIEe MPOQUIBHYIO COCTABIISIIONIYIO O KOHKPETHOU MPOo(ecCHu WK CIeNUaIbHOCTH B
3aucuMocT oT ®I'OC CIIO npodeccun/crennaibHOCTH.

[TpodeccronanbHO-OPHEHTUPOBAHHOE COJIEP’KAHHE BBIOMPAETCS MO OOBEKTY H3YyUCHHS
«KupotHbie», «Pactenusi» u «Yemoek». OObeKT wuszydeHus «YemoBek» ompeaeneH s
cnenuanbHocTH 34.02.01 CecTpuHCKOE ACTIO.

[lepriog oOyueHuss W pacmpeieNeHHE IO CeMecTpaM Ompenensier o0pa3oBareiabHas
OpraHM3anusl ¢ y4eToM HeOoOXOIMMOCTU IPOXOXKIEHHsS paszena 6 B BECEHHUH IMEPHOJ, UTO
CBA3aHO C TIOCTAHOBKOW OHOJIOTMYECKOTO SKCIEPUMEHTa, a TaKkKe C YYeTOM JIOTUKH
(GopMHpOBaHUS TPEIMETHBIX pE3yJAbTATOB, OOMMX U NPOPECCHOHATIBHBIX KOMIICTCHIINH,
MEXIPEAMETHBIX  CBA3€M ¢  JpYrUMH  JUCHUIUIMHAMU  00IIeoOpa3oBaTENIbHOTO |
obmenpodeccuoHabHOr0 HUKIOB yueoHnoro miana OITOII.

JucuunnuHa uzy4yaetcss Ha l-om kypce (2 cemectpe). IIpomexyrouyHast arrecTarus
IIPOBOAMTCS BO 2-OM CEMECTE.

1.2. llenu 1 nuIaHUpYeMble Pe3yJbTAThI 0CBOCHHUS THCIUILIUHBI:

1.2.1. LHeanb o0meo0pa3oBaTebHOH TUCHHUILINHBI

eas: popmMupoBaHue y 00y4yaromMXCsl CUCTEMBl 3HAaHUHM O Pa3IUYHBIX YPOBHSX JKU3HHU CO
3HAHMEM COBPEMEHHBIX IMPEACTABICHUI O JKUBOM MpUPOJE, HABBIKOB IO IPOBEICHUIO
OMOJIOTHYECKUX MCCIIEOBaHUN ¢ COOJIOJIGHHEM STHYECKUX HOpPM, apryMEHTHpPOBAHHOM
JTUYHOCTHOM TO3UIIUHU 110 OEPEKHOMY OTHOIICHHIO K OKPYKAIOIIEH cpeie.

3amaun:

* TIoJlydeHHe (pyHIaMEHTAIbHBIX 3HaHUM 0 Omosornmueckux cucremax (Kmerka, Opranuswm,
[Monmynsmus, Bun, Dkocucrema); MCTOPUM Pa3BUTHSL COBPEMEHHBIX MNPEACTABICHUN O >KHUBOM
IPUPOJIE, BBINAIOLIUXCS OTKPBITUAX B OMOJIOrMYECKOM HayKe; poju OHOJIOTMYecKOll HayKu B
(GOpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa; MeETOoJaxX Hay4yHOTro
MO3HAHMS;

* OBJIaJIEHUE YMEHHUSIMHM JIOTHYECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb OMOIIOTHYECKUX
3HAHHUM B MMPAKTUYECKOU IESITENBbHOCTH JIIOAECH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUI; ONPEIEIATh
KHUBBIE OOBEKTHI B MIPUPO/IE; MIPOBOIUTH HAOIIOACHHUS 32 IKOCUCTEMAMH C IIETbI0 UX OMMCAHUS U
BBISIBJICHUSI €CTECTBEHHBIX U AaHTPOIIOT€HHBIX HM3MEHEHHWH; HaxoOuThb U aHaJU3UPOBATH
UH(POPMALIHIO O KHUBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0yyaromuxcst B Tpolecce H3y4eHHs OMOJOTHMUECKUX SBJICHHH; BBLAAIONIUXCSA JOCTHIKEHHUM
OHMOJIOTUH, BOMIIEAINIMX B OOIEYEIOBEUYECKYIO KYIbTYPY; CIOXKHBIX W MPOTHBOPEUMBBIX MyTeH
pa3BUTHSI COBPEMEHHBIX HAYYHBIX B3IJIAJ0B, UAECH, TEOPUI, KOHUENIHM, TUIOTE3 (O CYUTHOCTH U
MIPOUCXOXKIECHNUH KU3HU, YEIOBEKa) B X0/Ie pabOThI C pa3IMYHBIMA HCTOUHUKAMU MH(OpPMaLINK;

* BOCIHUTaHUE YOEXKIEHHOCTH B HEOOXOAWMOCTH TO3HAHHUS JKMBOW  HPUPOBI,
HEOOXOUMOCTH PaIlMOHATIBHOIO MPUPOIOIOJIb30BAHUS, OEPEKHOTO OTHOIIEHUS K IPUPOIHBIM
pecypcam U OKpy>Karollei cpenie, COOCTBEHHOMY 3/I0POBbIO; YBAKEHUSI K MHEHUIO ONIOHEHTA MPH
00CYXICHUH OMOJIOTHYECKUX TTPOOIIEM;

* HCIIOJIb30BAaHHE IMPHOOPETEHHBIX OWONOTMYECKUX 3HAHUH M YMEHHH B IOBCEIHEBHON
KU3HU JJI OLICHKH IOCJIEICTBUN CBOEH NEATENBHOCTH (M JESATeNbHOCTU IPYTUX JIOJeH) MO
OTHOILICHHUIO K OKpYXarolled cpeae, 370pOBbI0 APYrHX JIOACH M COOCTBEHHOMY 370POBBIO;
obocHOBaHUE M COOIO/IEHNE Mep MPOGUIAKTHKH 3a00J€BaHNM, OKa3aHWE MEPBOM IMOMOIIM TPH
TpaBMax, COOJIO/ICHHE MTPABUII TOBEICHUS B IPUPO/IE.



1.2.2. IlnanupyemMblie pe3yJbTAaThl OCBOEHHS 001e00pa30BaTeIbHON AUCHHUILUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaUeHHE TUCIUIIIMHA uMeeT Tpu hopmupoBanuu U pazputru OK u [1K

Kon u IlnanupyemMble pe3yjbTaThl 0CBOEHHS THCIUNIIHHBI
HAHMeHOBaHUe
(popMupyembIx O61mue JAucuunimHapHbie
KOMIIeTeHIUI
OK 01. | B yacTu TPyA0BOIro BOCIIUTAHHS: - copMupoBaTh 3HaHHUS O MECTe U
Bri6upars - TOTOBHOCTb K TpYydy, OCO3HAHHE | pOJU  OWOJOTMM B  CHUCTEME
CIoco0bI LEHHOCTH MacTepCTBa, TPYI0Jito0Ke; | €CTECTBEHHBIX HayK, B
pelieHuss 3ajaadg | - TOTOBHOCTh K aKTUBHOH | (OpMUPOBAHUU COBpEMEHHOMU
npodeccuoHanb | JeATEIbHOCTH TEXHOJOTHYECKOW U | €CTECTBEHHOHAYYHOM KapTUHBI
HOI COIMAIbHOU HANpPaBIEHHOCTH, | MUPA, B TIO3HAHUH 3aKOHOB MPUPOIBI
JESTEIIbHOCTH CIIOCOOHOCTh UHUIMUPOBATh, | ©  PEHICHUH JKU3HEHHO BAXXHBIX
MPUMEHUTEIBHO | IUIAHUPOBATh M CaMOCTOSITEIBHO | COIMAIbHO-ITUYECKUX,
K  Pa3JMYHBIM | BBIIOJIHATH TAKYIO 1EATEIbHOCTS; 9KOHOMHYECKUX, JKOJIOTUYECKUX
KOHTEKCTaM - HWHTEpPEC K pa3judHbIM cdepam | mpoOaeM UYeloBEeYeCTBa, a TAKXKE B
npodeccuoHaNbHOM NesSTeNbHOCTH, pEIIeHUH BOIIPOCOB PAIMOHATIHLHOTO
OBnanenue YHHUBEPCATbHBIMU | MIPUPOJAONOIB30BAHUS; B
y4eOHBIMH MO03HABATCIILHBIME | (POPMUPOBAHUN LIEHHOCTHOTO
JNEHCTBUSMU: OTHOIICHUS K TPUPOJE, OOIIECTBY,
a) 0a30Bble JIOTHYeCKHe IeliCTBUSA: YEJIOBEKY; O BKJIAJE POCCHUUCKUX H
- CaMOCTOSITeNTbHO (OPMYIUPOBATH U | 3apYOEKHBIX YUYEHBIX - OHOJIOTOB B
aKTyaJIN3UPOBATH npoOsemy, | pa3BUTHE ounomnoruu;
paccMaTpuBaTh €€ BCECTOPOHHE; (YHKITMOHATEHOM IPaMOTHOCTHU

- yCTaHaBJMBaTh  CYIICCTBEHHBIH | YeIOBEKA IS PEUICHUS KHU3HCHHBIX
NpU3HaK  WJIM  OCHOBaHUS  JuId | mpoOiem,

CpaBHEHHUS, KJIacCHpUKALUH M |- yMeTb  BJaAeTh  CUCTEMOM
000011eHNus; OMOJIOTUYECKUX 3HaHUM, KoTopas
- ONpEeAeNATh MU JESATENFHOCTH, | BKIIOYACT:

3a7aBaTh MapaMeTpbl U KPUTEPHUH WX | OCHOBOIIOJIATAIOIINE OMOJIOTHYECKHE
JOCTHIKCHUS; TEPMHHBI U TIOHSTUS (KH3Hb, KIIETKA,
- BBUIBISITH ~ 3aKOHOMEPHOCTH | | TKaHb, OpraH, OpPraHu3M, BHJ,
NPOTUBOPEYHSI B pacCMaTPUBAEMbIX | MOMYJISIUS, YKOCUCTEMaA, OHOICHO3,

SIBIICHHSX ouocdepa; MeTabOIN3M, TOMEOCTA3,
- BHOCHTE KOPPEKTUBEI B | KJICTOYHBII WMMYHHTET, OMOCHHTE3
JIeITEIIbHOCTD, OIICHHMBATh | O€JKa, OHMOTOIUMEPHI,
COOTBETCTBUE PE3yJIbTaTOB MEJSM, | TUCKPETHOCTb, CaMOpPETYJISIIHS,
OLIEHUBATh pUCKH MOCIIEJICTBUI | CAMOBOCIIPOU3BEICHUE,
JIEATENBHOCTH; HACJIEICTBEHHOCTh, HW3MEHYHUBOCTD,
- pa3BHUBaTh KPEATUBHOE MBINUJICHHE | SHEPT03aBUCUMOCTb, poct u
MIPH PEIICHUH XU3HESHHBIX MPOOIeM pa3BHTHE);

0) ©0a3oBble HCCJIeI0BaTeNbCKHE | OMOIIOTUYECKUE TEOPUHU: KIETOYHAS
aelcTBUA: teopus T. lIBanna, M Illneiinena,
- BUaJeTh  HaBhIKaMU  y4eOHO- | P. Bupxoga; KJIOHAJIBHO-
WCCIICIOBATEIbCKOH W MPOEKTHOH | CEIEKTHBHOTO UMMYyHHTETA
JIEATEIILHOCTH, HaBblkamu | [1. Dpnux, n.n. MeuHHKOBa,
paspernieHus mpoosem; XPOMOCOMHas TEOpHsI

- BBUBIIATh NMPUYMHHO-CIEACTBEHHbIE | HacieAcTBeHHOCTH 1. Moprana,
CBA3M M aKTyalM3UpOBaTh 3aJady, | 3aKOH 3apojbliieBoro cxojacrsa K.
BBIIBUTaTh THUIIOTE3y €€ peleHus, | bapa, sBomounoHHas teopus Y.
HaXOJUTh apryMEHTBI st | JlapBuHa, CHHTeTHYecKass TeopHs
JI0Ka3aTeNNbCTBA CBOUX YTBEPXKACHUM, | IBOJIIOLIUM, TEOPHUsSl AHTPOIOreHe3a
3ajaBaTh mnapameTpbl U kpurepuu | U. JlapBuHa; Teopus OuoreoreHosa
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pelieHus;
- aHAJIM3UPOBATH MOJTYUYEHHBIE B XOJE
perieHus 3aJa4u pe3yabTaThl,
KPUTHUYECKU OLIEHUBATh X
JIOCTOBEPHOCTD, MIPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeThb TIEPCHOCUTHh 3HAHUA B
MO3HABATEJIbHYI0 M  TMPAKTHYECKYIO
0071aCTH KU3HEIEATEIbHOCTH;

- YMeTb HHTETPUPOBATh 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIIBUTaTh HOBBIC WJICH, IIPEJIararh
OPUTHMHAJILHBIC TIOJIXOJIbI M PEIICHUS;

- CHOCOOHOCTH UX MCIIOJIB30BaHUS B
IMO3HaBaTEILHOM H CcoIaNbLHOMN
MIpaKTUKE

B.H. CykauéBa; yuenus H.I.

Basunosa - 0 IlenTpax
MHOrooOpasust ¥ IHpPOUCXOKICHUS
KYJIbTYPHBIX pacTeHui, A.H.
CeBepuioBa - 0O ImOyrax |

HalpaslieHUAX  3Boyronuu, B.M.
Bepnanckoro - o 6uocdepe;

3aKOHBI (eOMHOOOpa3us MOTOMKOB
IIEpBOr0 TOKOJIEHUS, PACILEIUICHUS

MPU3HAKOB, HE3aBHCHUMOI0
HaCJICIOBAHUS MIPU3HAKOB I.
Menpens, CHCIUICHHOT'O
HaCJICIOBAHUS MIPU3HAKOB u

HapylieHus cuemieHuss TeHoB T.
MopraHna; roMoJIOTHYECKUX PsIOB B
HacJICACTBEHHOMN A3MEHYUBOCTHU
H.M. BaBunoBa, T€HETUYECKOTO
paBHoBecuss [Ix. Xapau wu B.
Baiin6epra; 3apO/IbIIIIEBOTO
CXOJICTBA K. bapa,
OHMOTC€HETUYECKOTO 3aKOHa 2.
Iexkenst, @. Mrosepa);

MIPUHLIMIIBI (4UCTOTHI ramer,
KOMIUIEMEHTapHOCTH);

npaBwia (MuHumyma FO. Jlubuxa,
9KOJIOTUYECKOW THUpaMUIbl YHUCEN,
OMOMACCHI U DHEPTHH);

runore3bl  (koauepBatHod AU
OmnapuHa, nepBU4HOTO OynboHa JIK.
Xonneitna, mukpochep C. Dokca,
pubo3suma T. Yek);

- chopMupoBaTh yMEHUS
pacKpbIBaTh co/iepKaHue
OCHOBOIIOJIATrarOIIUX OMOJIOTHYECKUX
TEOPUA U TUIIOTE3: KIETOYHOM,
XPOMOCOMHO, MYTallMOHHOM,
SBOJIIOIMOHHOM, MPOUCX0KICHUS
KU3HA W 4YeJOBeKa;  BIIAJICHHUC
CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJ1ax Hay4YHOTO MTO3HAHNS,
WCIIONIb3YEMBIX B  OMOJOTHYECKHX
HCCIICIOBAHUSAX >KUBBIX OOBEKTOB M
JKOCHUCTEM (OMUCaHUE, HU3MEpPEHHUE,
MPOBEACHUE HaOIIOICHUT);
croco0aMy BBISBJICHHS W OIICHKHU
AQHTPOIIOTEHHBIX M3MEHCHUH B
MIPUPOJIE;

- chopMupoBaThH yMEHUS
pacKpbIBaTh OCHOBOITOJIAraroIIne
OMOJIOTHYECKHUE 3aKOHBI u
3akoHoMepHocTH (I. Mengens, T.
Moprana, H.M. BasunoBa, DO.
lexkens, ®. Mromnepa, K. bapa),
rpaHullbl WX TOPUMEHUMOCTH K




KUBBIM CHCTEMAM;
- YMETh BBIICTSATH CYIIECTBEHHBIC
NPU3HAKH:

CTpOCHHS BHUPYCOB, KIIETOK
IPOKApUOT u 9YKapHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B,
9KOCHUCTEM U OHOChEpHI;

CTPOCHUS OPTaHOB U CHCTEM OPTaHOB
pacTeHMid, >KMBOTHBIX, YEJIOBEKA;
IPOIIECCOB KHU3HEEATSILHOCTH,
MIPOTEKAFOIIIHUX B OpraHu3Max
pacTeHuil, )KUBOTHBIX U YEIOBEKA;
OMOJIOTHYECKUX TPOIIECCOB: OOMEHa
BCIIECTB (MeTaboau3Mm),
uHbpOpMallMi W TPEBpaIleHUs
SHEpPruM, OpOKEHHs, aBTOTPO(PHOTro
U TeTepoTPOHOTO THUIIOB IHTAHUS,
doTrocHHTE3a M XEMOCHHTE3a,
MHTO3a, Meio03a, TraMeToreHesa,

sMOpHoreHesa,
OCTAMOPHUOHAJIBHOTO pa3BUTHA,
Pa3MHOXKEHUS,  MHIUBUIYaJIbHOTO

pa3BuTHsl opraHu3Ma (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FE€TEPO3MUCA;
NENUCTBUM HCKYCCTBEHHOTO OTOOpa,
CTaOUIM3UPYIOLIETO, JBIKYILETO U

Ppa3phIBAIOIIETO €CTECTBEHHOTO
oTOopa; aJUIONIATPUYECKOTO u
CUMIAaTPUYECKOTO

BUJI000pa30BaHUs; BJIUSIHUS
JIBIDKYIIUX  CHJI  JBOJIIOUMHM  HA
reHodoHg TIOIYJISLINH;

MPUCTIOCOOJIEHHOCTH OPraHu3MOB K
cpene  oOWTaHMS,  4YepeIOBaHUs
HanpaBJICHUN 3BOJIIOLNY;
KpYroBOpOTa BEIIECTB M TOTOKa
SHEPTHUH B DKOCUCTEMAX;

- TpUOOPECTH OMBIT TPUMEHEHUS
OCHOBHBIX ~ METOJIOB  HAy4YHOTO
MO3HAHMS, UCTIONB3YEMBIX B
Ouosornu: HAOIIOICHUSI U OTTUCAHUS
JKUBBIX  CHUCTE€M, MPOLECCOB U

SIBJICHUIA; OpraHu3alnuu "
MPOBEICHUS OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BEIJIBIDKEHUSA

TUINIOTE3, BBISBIATH 3aBHCHUMOCTH
MEX/1y UCCIelyeMbIMU BEIMYMHAMH,
OOBSICHATD MOJyYCHHBIE PE3YJIbTaThI
u  (QopMyaMpoBaTh  BBIBOABI  C
HCIIOJIb30BAHUCM HAYYHBIX HOHHTHfI,
TEOPUH U 3aKOHOB;

- copmMupoBaTh YMEHHUS BBIACIATH
CYLIECTBEHHbIE MPHU3HAKHU BHPYCOB,




KIIETOK TPOKApPUOT U DIYKaApHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX
OpPraHu3MOB, BUOB, OMOTCOIICHO30B
u IKOCHUCTEM; OCOOCHHOCTH
NpoIleCCOB  OOMEHa  BEIIECTB U
MPEBpPAIICHUS] DHEPTrUU B  KIIETKE,
¢dorocuHTE3a, IUIACTHYECKOTO U
SHEPIreTUYECKOTO oOMeHa,
XEMOCHHTE3a,  MHTO03a,  Meio3a,
OIUIOJIOTBOPEHUS,  Pa3BUTHI U
pa3sMHOXCHHUS,  WHAWBUAYAILHOTO
pa3BUTHA OpraHu3Ma (OHTOIEHE3a),
00pBOBI 3a CyIIIECTBOBAHME,
€CTECTBEHHOIO otbopa,
BU1000pa30BaHUs,

PUCIIOCOOICHHOCTH OPraHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMIIOHCHTOB 9KOCHCTEM,
AQHTPOIIOTEHHBIX ~ W3MEHCHHH B
JKOCHUCTEMaX CBOSCM  MECTHOCTH,
KpPYroBOopoTa BCIIIECTB u
peBpaIlieHue YHEPTUU B Onocdepe;
- c(hopMUpPOBATh YMEHUS MPUMCHSTh
MOJTyYeHHBIC 3HAHUS TUIS
00BsICHEHUS OMOJIOTHYECKUX
MPOLIECCOB u SIBIICHUM, s
NPUHSITUS TPAKTHUECKUX PEIICHUN B
MOBCEHEBHOM JKHU3HU C  ILEIBIO
obOecrieueHrs 0E€30MACHOCTH CBOETO
3JI0pPOBbS U 37I0POBBSI OKPYKAFOIIHX
JTr0Ae, COONIOAeHUS  370POBOTO
o0Opa3a JXKHM3HHM, HOPM TIPaMOTHOIO

MOBEJICHUS B OKpY’KaroIieu
NPpUPOJHON  cpefe;  MOHHMAHHUE
HEO0OXOAMMOCTH HCIIOJIb30BaHUS
JOCTH>KEHUI COBPEMEHHOU
Onosorui W OWOTEXHOIOTHUHA IS
palMOHATBHOTO

MPUPOJIONIONIL30BaAHUS; yMeHUue
HCIIO0Ib30BaTh COOTBETCTBYIOIIIHE
apryMEHTHI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIHKY JJIS
JI0Ka3aTeNbCTBA poacTBa
OpraHU3MOB pa3HBIX
CHUCTEMaTHYECKUX TpyNI;

B3aMMOCBA3H OpPTraHU3MOB U CPCIbI
OOHMTaHMS; E€IUHCTBA YEJIOBEUECKHX
pac; HEOOXOIUMOCTH  3J0pPOBOTO
o0paza KHU3HH, COXpaHEHHS
pa3HO00pa3usi BHIOB M IKOCHCTEM,
KakK YCJIOBUA COCYHICCTBOBAHU A
HPUPO/IBI U YETIOBEUECTBA;

- chopMupoBaTh yYMEHHS pelIaTh
OMOJIOTHYECKHE 3aJ1a4yd, COCTaBISITH




T€HOTUINYECKUE CXEMBI
CKpEUIMBAaHUS JJI1 pa3HbIX THUIIOB
HaCJIeJIOBaHUS MIPU3HAKOB y
OpraHU3MOB, COCTaBJSTH  CXEMBbI
nepeHoca BEIIECTB M HHEPruu B
3KOCUCTEMAX (uenm MUTAHUA,
MUIIEBbIC CEeTH), BBISIBJISITH
MIPUYUHHO-CIICCTBEHHBIE CBSI3U
MEXIY UCCIIETyeMbIMU
OMOJIOTUYECKUMH 00BbEKTaMH,
npoleccaMu U SIBJICHUSMU; JeNaTh
BBIBOJIBI M MPOTHO3bI HA OCHOBAaHUU
MOJTyYEHHBIX PE3yIbTaTOB;

- chopMUpOBaTH YMCHHSI
KPUTHICCKH OLICHUBATb
UH(POPMAIIHIO OHMOJIOTUIECKOTO
CO/IepIKaHMs, BKJIFOYAIOIIYEO
TICEB/IOHAYYHBIC 3HaHUSI u3

pa3IMYHBIX MCTOYHUKOB (CpelncTBa
MaccoBoil uHpOpMAIMK, HAYYHO-

HOIYJISPHBIE MaTepHabl);
MHTEPIIPETUPOBATH ITHYECKUE
ACITeKThI COBPEMEHHBIX
HCCJICIOBaHUMN B OuoJjioruu,
MEJIUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh J100aTbHBIC
9KOJIOTHYECKHE poOIeMbI

COBPEMEHHOCTH, (OPMUPOBATH IO
OTHOLICHUIO K HHUM COOCTBEHHYIO
MO3WIMI0,  YMEHHE  OIEHHBATh
TUYECKUE AaCIeKThl COBPEMEHHBIX
nccie10BaHui B obnactu
OMOTEXHOJOTMH U  TE€HETHMYECKUX
TEXHOJIOTHI (KIIOHMpOBaHUE,
UCKYCCTBEHHOE  OIJIOZIOTBOPEHHE,
HaTpaBJICHHOEC M3MEHEHHE TeHOMa U
cOo3/1aHue TPaHCTE€HHBIX
OpraHU3MOB);

- copMHpOBaTh YMEHHUS CO3/1aBaTh
COOCTBEHHBIC TUCHMEHHBIC U YCTHHIE
cooOuieHus Ha OCHOBE
Ouosjoruueckod  uHboOpManuu U3
HECKOJIbKUX HCTOYHHUKOB, I'PAaMOTHO
WCIIOJB30BAaTh NMOHATUIHBIM anmapar
Ouosoruu;

- yMeThb BBIIBUTAaTh THUIOTE3HI,
MIPOBEPATH UX IKCIIEPUMEHTAIBHBIMU
cpeactBamu, (opMmynupys  ILelb
UCCIIeIOBaHMUS, aHaTU3UPOBAThH
MOJTyYEHHbIE PEe3yJIbTaThl U JIeNaTh
BBIBO/IBI;

- NPUHUMATh Yy4YyacTHE B HAy4dHO-
UCCIleIoBaTeNbCKOW  paboTre 1O
OMOJIOTUHU, SKOJIOTMH U MEJIUIUHE,




npoBOIMMON Ha 0a3e MIKOJIbHBIX
Hay4YHBIX OOIIECTB M MyOIUYHO

PEJICTaBIATh MOJIy4YEeHHBIE
pe3yJIbTaThl Ha YYEHHUUECKUX
KOH(EpEeHIIUIX pa3HOro YPOBHS,
OK 02. | B o0macTu IIEHHOCTH HAY4YHOTO | - chopMHupOBaThH YMEHHUS
Hcnonb3oBath MO3HAHUS: KPUTUYECKH OLICHUBATh
COBpPEMEHHbBIE - cOpMUPOBAHHOCTH MUPOBO33PEHUS, | HHPOPMAIUIO OHOJIOrMYECKOro
CpeacTBa COOTBETCTBYIOILIETO  COBPEMEHHOMY | COJAEpKaHUS, BKJIIOUYAIOLIYIO
MOKCKa, aHAJIU3a | YPOBHIO pa3BUTHUS HayKH U | TICEBJOHAYUYHbIE 3HAHUS u3

u
UHTEpIIpEeTaluu
uHpOpMaLlUU U
uHpOpMaITnOHH
BI€ TEXHOJIOTUH
VIS
BBITIOJTHEHUS
3a1au
npodeccruoHalb
HOM
JESTEIIbHOCTH

00LIECTBEHHOMN IIPaKTHKH,
OCHOBaHHOTO Ha JuWajore KyjibTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MeCTa B MTOJIMKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAaHUE S3BIKOBOM U
YUTATEJIbCKOM KYJIbTYPbl KaK Cpe/cTBa
B3aI/IM0IleI\/JICTBI/I$I MCXKAY JIOJbMHU H
MTO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH Hay4YHOH

NeSITeIbHOCTH, TOTOBHOCTD
OCYILECTBIISATh IPOEKTHYIO u
UCCIICIOBATEIbCKYI0  JeSITEIHHOCTD
WH/IMBU/YaJIbHO U B TPYIIIIE;
OBnanenue YHHUBEPCAIbHBIMU
y4eOHbIMU MO03HABATEJIbHBIMU
JIEHCTBUSIMMU:

B) paboTa ¢ uHpopmaruei:

- BIQJIETh HAaBBIKAMH  TIOJYYCHUS
uHpOpPMALUU U3 MCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITEITHHO
OCYILECTBIISATh MIOUCK, aHaJm3,
CHCTEMATH3alMI0 W HWHTEPIPETAIHIO
uHGOpPMALlUK Ppa3IMYHBIX BUIOB H
(dbopM npeacTaBIeHUS;

- CO3/aBaTh TEKCThl B pPa3IMYHbBIX
dbopmarax C y4yeTOM Ha3HAYCHHS
uHpOpPMALlUU U I1IeNIEBOU ayAUTOpHH,
BbIOMpass ~ oNTUMaJbHYIO  GopMy
NPECTaBICHNUS U BU3yaTH3alUH;

- OILICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  MHpOpPMaLUH,  ee
COOTBETCTBHUE MPABOBBIM U MOPATHHO-
TUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpencTBa
UH(OPMAIIMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelieHnun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHHu3allMOHHBIX 3aa4 C
COOII0IEHUEM TpeboBaHUH
OPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocOepeReHus,

MMpaBOBbIX MW JTUYCCKHUX HOPM, HOPpM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOM HHQpOpMAIUM, HAy4YHO-

MIONYJIIPHBIE MaTepuabl);
UHTEPIPETUPOBATH ITUYECKUE
aCIIeKThI COBPEMEHHBIX
UCCIIEI0BAHUI B ouosiorumy,

MCIUIINHCE, 6I/IOTCXHOJIOI‘I/II/I;
- HHTCPIIPCTHUPOBATDH OTHYCCKHC

ACITeKThI COBPEMEHHBIX
HCCJICIOBaHUMN B OuoJjioruu,
MEIUIINHE, OMOTCXHOJIOTUH,
paccMmaTpuBaTh rJ100aTbHBIC
9KOJIOTHYCCKHE PpoOJIEMBI

COBPEMEHHOCTH, (OPMHUPOBATH TI0
OTHOLICHUIO K HHUM COOCTBEHHYIO
MO3UIMI0,  YMEHHE  OLIEHUBATh
TUYECKUE AaCIeKThl COBPEMEHHBIX
nccieI0BaHui B obnactu
OMOTEXHOJOTMH UM  TE€HETHYECKHX
TEXHOJIOTHI (KJIOHHpOBaHUE,
UCKYCCTBEHHOE  OIJIOZIOTBOPEHHE,
HaTpaBJICHHOEC M3MEHEHHE TeHOMa U
co3/laHue TPaHCTE€HHBIX
OpraHU3MOB);

- copMHpOBaTh YMEHHUS CO3/1aBaTh
COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE
cooOmieHus Ha OCHOBE
Ouosjornueckod uHboOpMauu U3
HECKOJIbKUX HCTOYHUKOB, T'PaMOTHO
WCIIOJB30BAaTh NMOHATUIHBIM anmapar
ouosnorun
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- BJIaICTb HABBIKAMH PACIIO3HABAHUSA U

3aIUTHI uHpopManuy,

HH(}pOpMaAITMOHHOM 0e301acHOCTH

JTUYIHOCTH
OK 04. | - TOTOBHOCTP K CaMOpPa3BHUTHIO, | - chOPMHUPOBATH YMEHHsS CO31aBaTh
Db dexkTuBHO CaMOCTOSITEIbHOCTH U | COOCTBEHHBIC TMCHBMEHHBIC U YCTHBIE
B3aUMOJICHICTBO | CAMOOIIPEIEIICHUIO; cooOuieHus Ha OCHOBE

BaTh M paboTaTh
B KOJIJICKTUBE H
KOMaH/1e

-OBJIaJICHUE  HaBbIKAMM  yueOHO-
UCCIIEN0BATENIBbCKOM, IPOEKTHOM U
COLIMAIILHOW NEATEIIBHOCTH;
Osuanenue YHHBepCaJbHBIMHU
KOMMYHUKAaTHBHBIMH AeHCTBUAMM:
0) coBMeCcTHasI 1eATeJIbHOCTD.

- IIOHMMaTb ¥  HCIOJIb30BATh
IIPEUMYIIECTBA KOMaHIHON u
WH/IMBUYaJIbHOU paboThI;

- IpPUHMMAThb LEIM  COBMECTHOM
JEATEIIBHOCTH, OPraHu30BbIBaTb U
KOOpJUHUPOBaTh JACUCTBHA IO €€

JOCTHDKCHHUIO:  COCTaBISITh  IUIAH
NEeHCTBUI, pachpeneisiTh pojaud ¢
y4EeTOM MHEHHM YY4aCTHUKOB

o0cyxJaTh pe3yjibTaThl COBMECTHOM
paboThI;

- KOOpPAMHHUPOBAaTb M  BBIIOJIHATH
paboTy B  YCIOBHSIX pealbHOIO,
BUPTYaJIbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATh MTO3UTUBHOE
CTpaTeruyeckoe MOBE/IEHUE B
pPa3IMYHBIX CUTYyalUsIX, MPOSBIATH
TBOPUECTBO M BOOOpa)keHUE, ObITh
WHULUATHBHBIM

Osuanenue YHHBepCAJbHBIMHU
pPeryJsiTUBHbIMHU JAeHCTBUAMM:

') NPUHATHE Ce0s M APYTHX JIOei:
- MPUHUMATh MOTHUBBI U aApPTyMEHTHI
Jpyrux  JIIOAEH  Ipu  aHalIM3e
pE3yJIBTAaTOB JIEATENBHOCTH;

- NpU3HaBaThb CBOE MPaBO M IPaBO
JpyTuX Jro/iel Ha OIIUOKH;

- pa3BUBaTh CIOCOOHOCTH TOHHMATh
MUD € HO3ULUH IPYrOro 4eJIoBeKa

Ouosornueckoii  MHGOPMALMK U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN anmapar
OHOJIOrUH;

- yMeTb BBIIBUTaTh THUIIOTE3BI,
MIPOBEPSATH UX IKCIIEPUMEHTATHLHBIMU
cpeactBamu,  GopMynupys — Ielb
UCCIICIOBaHMS, aHAITM3UPOBATH
MOJTy4YeHHbIE pPe3yJbTaThl U JeNaTh
BBIBO/IBI;

- OPUHUMATh YYacTUE B HAy4YHO-
UCCIIeJIOBATEeNIbCKOM  paboTe 1O
OMOJIOTUH, DKOJIOTMM H MEOUIIMHE,
OpoOBOAMMON Ha 0a3ze MIKOJIBHBIX
Hay4yHbIX OOILECTB M IYyOJUYHO
PEJICTaBIATh MOJIy4YeHHBIE
pe3yabTaThI Ha YYICHUYICCKUX
KOH(EPEHIIUIX Pa3HOTO YPOBHS

OK 07.
CopelicTBOBaTH
COXPaHCHHIO
OKpY’Karollen
Cpelibl,
pecypcocoepex
€HHUIO,
MPUMCHSITh
3HAHUA 00
W3MEHECHUU
KJIUMaTa,

B ods1acTun IKO0JIOTHYECKOI0
BOCIIUTAHMS:

- c(hOpMHUPOBAHHOCTH IKOJIOTHIECKOM
KYIbTYpbl,  TOHHUMaHHE  BIUSHUS
COLIMATILHO-3KOHOMHYECKUX
IIPOLECCOB Ha COCTOSIHHE MPUPOIHOU
U COLMAIBHOM cpeabl, OCO3HAaHUE
r7100a1bHOTO Xapakrepa
AKOJIOTUYECKHUX TTPOOIIEM;

- IJIAHUPOBAaHUE M OCYILECTBICHUE
JICUCTBUI B OKPYXAaIOIIEH cpele Ha

- BJageTb CHUCTEMOM 3HAHHH 00
OCHOBHBIX MeToIax Hay4HOT'O
IIO3HAaHU, chomﬁyeme B
OMOJIOTHYECKUX HCCIIETOBaHUAX
JKHBBIX OOBEKTOB M  DKOCUCTEM
(omucanue, U3MepeHUeE, MPOBEICHUE

HaOII0ICHU ); crocobamu
BBIAABIICHUA nu OILICHKHN
AHTPOTIOTCHHBIX U3MEHEHU I B
MIPUPOJIE;

- YMCTH BBIABJIATH OTJIMYUTCIIBHBIC
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MPUHLIHATIBI OCHOBE 3HAHHS LEIEHd YCTOWMYHUBOTO

OepeKIMBOTO Pa3BUTHS YEIIOBEUECTBA;

NPOU3BOJCTBA, | aKTUBHOE  HENpPUSATHE  JCHCTBHH,

3P PEeKTHBHO OPUHOCALIMX  BpEl  OKpYXKarouleu

JIeiCTBOBaTh B | CPEIE;

Ype3BbIYANHBIX | - yMeHue IPOTHO3UPOBATH

CUTYaIUsIX HeOJIaronpusITHHIC 9KOJIOTHYECKUE
MOCIIEICTBHS IPEIIPUHIMAEMBIX

JICUCTBUI, IPEIOTBPALLIATh HX;

- pacHIMpeHHEe OIbITa JESITEILHOCTU
9KOJIOTUYECKON HAIPaBJICHHOCTH,

- OBJAJIcHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, TMPOEKTHOH U
COIMATLHOM JAeSITECIHbHOCTH

MPU3HAKA JKUBBIX CHCTEM, B TOM
quclie TPUOOB, pacTEHU, KUBOTHBIX
U YeJOBEKa, MPHUCIOCOOJICHHOCTD
BUIOB K cpene oOuTaHu,
a0MOTHYECKUX W OHMOTHYECKHUX

KOMITOHEHTOB HKOCHCTEM,
B3aHMOCBSI3CH OpraHu3MOB B
cooOmiecTBax, AHTPOIIOTEHHBIX

M3MEHEHHII B DJKOCHCTEMaxX CBOEH
MECTHOCTH;

- YMETh BBIICIATH CYIIECTBCHHBIC
MIPU3HAKU OMOJIOTUIECKUX
MIPOIIECCOB: oOmeHa BEILIECTB
(merabonusm), uUHpOpMALMM U
NIPEBpAIICHUS SHEPTUHU, OPOKCHHUS,
aBTOTPOPHOTO ¥ TETePOTPOPHOTO
TUTIOB TMHUTaHHUSA, (OTOCHHTE3a W
XEMOCHHTE3a, MHTO3a, MeHo3a,

raMmeToreHesa, sMOpuorenesa,
OCTAMOPHUOHAJIBHOTO pa3BUTHA,
pPa3MHOXEHHUS,  WHAWBUAYAIBHOTO

pa3BUTHA OpraHu3Ma (OHTOIEHE3a),
B3aMO/ICHCTBHUSI TEHOB, I'e€TEPO3UCA;
NEHCTBUI HWCKYCCTBEHHOTO OTOOpA,
CTaOMJIM3HUPYIOIIET0, ABIKYIIETO MU

Pa3spbIBArOMICTO €CTCCTBCHHOI'O
0T60pa; AJUIOAaTpHUICECKOIro 151
CUMIIATPHUICCKOT'O

BI/II[OO6p8.30BaHI/I$I; BIIUSAHUA
ABVIKYHIUX CHUll 9BOJJIOIINH Ha
l"eHO(l)OHIL TIOMYJIAIIUH

MPUCTIOCOOJIEHHOCTH OPraHu3MOB K
cpeae  oOWTaHUs,  YEpeJOBaHUS
HanpaBJICHUN 3BOJIIOLNY;
KpyroBOopoTa BEIIECTB U IIOTOKA
SHEPTUU B DKOCHCTEMAX

2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM TUCIATIIMHBI

2.1. O0beM yueOHOI THCHUTTHHBI H BHbI Y4e0HOH PadoThI

Buj yue6Hoii padoThl O0bem B yacax
O0beM 00pa3oBaTeJIbHON NPOrpaMMBbl AU CHUILTHHbI 144

B T.4.

OcHoOBHoOE coep:KaHue 90

BT. 4.:

TEeOpeTUIecKoe o0ydeHue 46
MIPaKTUYECKHUE 3aHATHUS 32
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1ab0paTOPHBIE 3aHATHS 12
IpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE 24
MPUKJIAJTHOT0 MOYJIfA)

TEOpeTU4ECcKoe 00yuyeHne 8
IIPaKTUYECKUE 3aHATUS 14
71a00paTOPHBIE 3aHATHS 2
KounTtpoJbHbie padoTsl 8
CamocrosiTesbHasi padoTa 12
Koncyabranumn 4
IIpome:xxyTouHast arTecTanus 2 ceMmecTp (IK3aMeH) 6

13




2.2. TemaTu4ecKkuii MJIaH U cojiepKaHue TUCHUIINHBI

HaumeHoBaHue Copepxanue yueOHOro MmaTrepnasia (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3/iesioB U TeM JIa00pPATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJIHYUH) 4YacoB | KOMIICTCHUHH
1 2 3 4
Pazgea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIBHAS e IUHMIIA KUBOT0 26
Tema 1.1. OCHOBHOe co/Iep:KaHue 1
buosorus kak Teopernueckoe o0yuenne: 1
HayKka Buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: OMOXuMusi, Ono(rsnka, OMOHHKA,
redoreorpadus u 1p. Poab u mecto Ouonoruu B GoOpMUPOBAHUN COBPEMEHHOM HAyYHOH KapTHHBI MUpA. OK 02
3HadyeHre Onosorundeckux 3Hanuil. ictopus 6monoruu. 3HaueHne MUTOIOTUN /ISl pa3BUTHS OMOJIOTHH U
NO3HAHUS NPUPOAbL. MEeTOAbI LUTOJOTHH: MUKPOCKONHUS, XpoMaTorpadus, 1eKTpodopes, METo 1 MEUEHbIX
aToMoB, nuddepeHnnanbHoe NeHTPUPYTrHPOBAHNE, KYIbTYPa KIETOK
Tema 1.2. O0mas | OCHOBHOe coiep:KaHHne 1
xapakrepucruka | Teopernueckoe o0yueHmne: 1
KH3HH Paznoob6pazue Ouocucrem. Opranusanus OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3alMH OMOCUCTEM:
MOJIEKYJIAPHO-TEHETHIECKU I, OPTaHOMAHO-KJIETOYHBIM, OPraHM3MEHHBIH, MOIYJIAIIHOHHO-BU/I0BOIA, OK 02
HKOCHUCTEMHBIH (OnoreoneHoTHUecKuit), 6nocepuslii. Hayku, nzydatomiie 6ronornyeckre 00beKThl Ha
Pa3HBIX YPOBHIX OpraHu3aiu xu3Hu. O0mas xapakTepruCcTHKa )KU3HHU, CBOMCTBA )KUBBIX cucteM. [Iporecchl,
IPOUCXOAIINE B ONOCHCTEMAX
Tema 1.3. OCHOBHOe co/iep:KaHue 6
buosoruyeckn Teopernueckoe odyueHue: 2
BaKHbIE Xumuueckuil coctaB kieTku. Heopranuueckue BeiecTBa KI€TKH, UX OMOJIOTHYECKast POJib.
XHMHYEeCKHe Opranuydeckue BelecTBa KiaeTku. buonornueckue nonumepsl. benku. Ctpykrypa n GyHKIIUN 6€TKOBOM
COe/IMHEeHHUsI MoJieKysbl. DepMeHTHI, IPUHIIMIT UX ASUCTBUS. YTIeBobl. bronornyeckue GyHKIMM yriIeBOIOB.
Jlununel. O6mumii mad crpoenus. I'uapopunbHo-TUapOdoOHBIE cBOicTBA. Kiaccudukamus IUnuaoB.
buonornueckue pynkunu munuaoB. AT®. Ctpoenne mosnekyiasl AT®. buonornyeckue pynkunu ATD OK 01
IlpakTHyeckne 3aHATHSA: 2 OK 02
Ponw 6enkoB, yrieBo 0B U )KHUPOB B OpraHU3Me YesioBeka. ButaMuHbI 1 OMOIOTHYECKH aKTUBHBIE T0OABKH, OK 04
UX 3HaYECHHUE B )KU3HU OpraHu3Ma 4yejoBeka. [ umo- u aBUTaMHHO3bI UX nocnencTBus. [Ipencrasnenue
YCTHBIX COOOILEHUH ¢ Ipe3eHTaluel, TOArOTOBIEHHBIX 10 IEPEYHI0 UCTOYHUKOB, PEKOMEHIOBaHHBIX
npernojiaBaTeaeM
JlabopaTopHble 3aHATHSA: 2

JlaGopaTtopHnas pabora «Omnpenenenue ButamuHa C B MPOAYKTAaX MATAHUS)
HOIIFOTOBKB. BAapHWaHTOB OIIbITA, HaGJIIOIIeHI/Ie 3d KQYCCTBCHHBIMU PCAKIUAMU, 3alIOJITHCHUC pa60qel?1
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TaOJIUIIBI, HHTEpIpEeTaIys HaOJI0AaEMBIX SIBICHUH, ()OPMYIHPOBAHNE BHIBOIOB

JlabopaTtopHnas padota «[ mapoduiabHO-TUAPO(YOOHBIE CBOMCTBA JIUITHIOBY
[ToaroroBKa BapuaHTOB OTMbBITA, HAOIIOACHUE U3MEHEHHUSI PACTBOPUMOCTH JIUITUIOB, 3aMl0JIHEHUE paboueit
TaOJIUIIBI, HHTEpIPETaIHs HAOJI0AaeMBIX SIBJICHU, (JOPMYJIHMPOBAHNE BBIBOJIOB

Tema 1.4.
CtpykTypHO-
pyHknuoHaIbHASA
opraHu3zanus
KJIETOK

OcHoBHOe coJepKaHue

I

TeopeaneCRoe oﬁyqe}me:

N

Kinerounas reopus (T. llIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE 1TOJI0KEHUSI COBPEMEHHOMN KJIETOYHON
Teopuu. TUIIBI KIETOK: AyKapuOTHUYECKasl U poKapruoTudeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
JyKapuoT (PacTUTEIbHOMN, )KUBOTHOM, rpuOHOIT). CTpoeHne NpoKapruoTHYecKor KieTku. OcoOeHHOCTH
CTPOEHUS TeTepOoTPO(HOM U aBTOTPOPHOIN NMPOKAPHOTHIECKUX KIETOK. CTpOeHHE TIIa3MaTHIECKON
MeMOpaHbl. TpaHCIOPT BEHIECTB Yepe3 MIa3MaTUYeCKyI0 MeMOpaHy: MACCUBHBIN U aKTUBHBIN. DHJIOIUTO3:
NUHOIUTO3, paronnTo3. Jk30uuTo3. O00I0UKa WK KiIeTouHas cteHka. CTpyKTypa U QYHKIIUH KICTOYHON
CTEHKHU pacTeHuM, rpuOoB

[Muromnasma. [luro3omns. [lutockener. OqHOMEMOpaHHbIE OPraHOM bl KJIETKH: SHA0IUIA3MaTHYECKas CETh
(OIIC), anmapar I'osib/pkH, TH30COMBI, IEPOKCHCOMBI, BaKYOJIM PaCTUTENIbHBIX KileTOK. CTpoeHue u
(GyHKIIMM OJHOMEMOpPaHHBIX OpraHouoB KieTku. Kierounslit cok. Typrop.

IToyaBTOHOMHBIE OPTaHOUIbI KIETKUA: MUTOXOHIPUH, IUIACTU/IBI: XJIOPOILIACTBI, XPOMOILIACTHI,
JEMKOMIIACThl, X CTpOeHUE U PyHKUMHU. SAepHBIi annapar KJIeTKU, CTPOCHHUE U (QYHKIUH.
HememOpaHHbIe OpraHOuIbl KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN IIeHTp. OpraHouabl
JIBUKEHMSI: pECHUYKH M KTI'yTUKU. CTpoeHue 1 PyHKINN HeMeMOpaHHBIX OPraHOMI0B KIETKU

JlabopaTopHbIe 3aHATHS:

JlabopaTtopHnast pabora «CtpoeHue KIeTku (pacTeHusl, )KUBOTHBIC, TPUOBI) U KIIETOYHBIC BKIIOUCHUS
(kpaxmai, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

[TproOpereHue onpiTa IPUMEHEHNS TEXHUKH MUKPOCKOITMPOBAHUS IPY BHINOJIHEHUH Ja00paTOPHBIX paldoT.
[ToaroroBka MUKpOMpENapaToB, HAOTIOACHHUE C TTIOMOIIBI0 MUKPOCKOTIA, BHISIBICHUE PA3TUYHA MEKIY
M3y4aeMbIMH 00bEKTaMH, HUHTEpIpeTaIs Ha0II0AaeMbIX IBJIEHUHN, (OPMYIUpOBaHUE BHIBOJIOB

JlaGopatopHas pabota «IIpoHniaeMmocTs MeMOpaHsb! (TJ1a3MOJIH3, JETIIA3MOIII3)»

[TproOpereHue onpiTa MPUMEHEHNUS TEXHUKH MUKPOCKOITMPOBAHUS MPY BHIMOJIHEHUH Ja00paTOPHBIX padoT.
[ToaroroBka MUKpOIpenapaToB, HaOII0AEHUE ¢ TOMOIIBI0 MUKPOCKOIIA, BHISIBJICHUE PA3IHUUN MEXITY
M3y4aeMbIMH 00bEKTaMH, HHTEpIpETaIHs HA0II0aeMbIX IBJIEHUHN, POpPMYIMpPOBaHUE BHIBOJOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTypHO-
(pyHKIHOHAIBHBI
e akTopsl
HACJIeACTBEHHOCT
"

OcHoBHOE cogepKaHue

SN

Teopernueckoe o0yueHue:

N

Crpoenne xpoMocoM. XpOMOCOMHBII HAOOP KJIETOK, TOMOJIOIMYHbIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
rarIouHbIN 1 aumouanbiid Habop. Hykinennossie kucnotsl. JIHK u PHK. Ctpoenne HyKiIeHnHOBBIX
kucioT. Hykneoruasl. Kommiementapubie a3oTuctbie ocHoBaHus. [IpaBuno Yapradda. Ctpykrypa JHK —
nBoiiHas crivpanbk. MectoHaxoxaenue u ononorndeckue ¢pynkuuu JJTHK. IHK-skcnepruza. Bunst PHK.
®ynkiun PHK B knetke

OK 01
OK 02
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IIpakTHYeckHe 3aHATHA:

Pemrenne 3a71a4 Ha OonpeCACIICHNUEC ITOCIICA0BATCIbHOCTH HYKIICOTHI0B

Tema 1.6. OcCHOBHOe coJiep:KaHue 4
ITpoueccol Teopernueckoe odyueHue: 2
MATPUYHOI'0 Marpuunbiii cuate3 JJHK — permukarus. [punnune! perumkanuu JJHK. Mexanusm perikanuu JTHK.
CHHTE32a Penapaunus JIHK (nopemniekarruBHas, nocTperuiekaTuBHas). Peakuun maTpuyHoro cuHTesa. [Ipunnun
KOMILIEMEHTApHOCTH B peakiusax maTpuuHoro cunresa. JJHK u rensl. ['eneTnuecknii ko, ero cBOMCTBA. OK 01
Tpanckpumnuus — marpuunbiii cuate3 PHK. Tpancnsiuus u e€ stansl. Y cnoBus OMocuHTe3a OemKa. OK 02
Crpoenue T-PHK 1 kopupoBanue aMMHOKUCIOT. Posib pubocoM B 6GuocuHTe3e Oenka
IIpakTHYecKue 3aHATHSA: 2
Pemenue 3a1au Ha onpezeneHre N0CIe0BATEIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3a1a4 Ha onpeaesieHre Mocae10BaTeIbHOCTH aMIHOKHCIIOT B MOJIEKYJIe O€llKa B CiIydae
M3MEHEHHUs nocenoBarenbHocTy Hykineotnos JJHK
Tema 1.7. OCHOBHOe co/iep:KaHue 4
HexkJerounsie Teopernueckoe o0yueHue: 2
(hopMBbI KU3HA Bupycsl — HekieTouHble (GOpPMBI )KU3HU U 00IUraTHbIE Mapa3suTbl. CTpOEHHE MPOCTHIX U CIOKHBIX BUPYCOB,
perpoBupycos, 6akteprodaros. Kuznenusiit nukn JJHK-conepxammx Bupycos, PHK-cogepkammx
BUpPYCOB, OakTepuodaros. BUY, renatut yenoseka. OK 02
bakrepun. O0mas xapakrepuctuka. [lonstie mramm. Bupychl n 6akTepun: CX0ACTBA M pa3Inyus OK 04
IIpakTHYecKHe 3aHATHSA: 2
BupycHuble u OakTepuanbhble 3a0oneBanus. O0IIKe TPUHLIUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH IPUMEHEHNST aHTUOHMOTHKOB.
[IpencraBieHue yCTHBIX COOOIIEHUH ¢ pe3eHTaluel, TOATOTOBIEHHBIX MO MIEPEYHIO0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENOJIaBaTENIEM
Tema 1.8. OcHoBHOE coJep:KaHue 1 OK 02
O0Omen Bemects U | TeopeTuueckoe o0yueHue: 1
IpeBpamecHne AcCUMIIISTINS ¥ TUCCUMIISIITUS — JIB€ CTOPOHBI MeTaboau3ma. Tumsl 0OMeHa BEMIeCTB: aBTOTPODHBIN U
IHEPrUH B KJETKe | reTepoTpodHbIi, a3poO0HBIN 1 aHa’pOOHBINH. DHEepreTuueckoe odecrneyeHne KieTku: npespamenine AT B
0o0OMeHHBIX nponeccax. DepMeHTaTUBHBIN XapaKTep peakuil KIeTOYHOro MeTadoin3ma
[TepBUYHBII CHHTE3 OpraHMYEeCKUX BeIecTB B kieTke. [Inactuueckuii oOmeH. @oToCHHTE3. XEMOCHHTE3.
AHa’poOHBIN IHEpreTUUecKuil 0OMeH. AHa3poOHbIe opranu3Msbl. bpokenue, aBToTpoHBIHN 1
reTepoTpOoQHBIN TUI TUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTUH. DTaIlbl
SHepreTudeckoro ooMeHa. ['mukonns. buongornueckoe OKMCICHUE, MM KIETOYHOE JIbIXaHHe
Tema 1.9. OcCHOBHOe coJiep:KaHue 1 OK 02
Ku3HeHHbIH TeopeTnueckoe o0yueHune: 1 OK 04

IUKJ KJIETKH.

Kierounsiii nuk1, ero nepuoasl u peryisinus. [lepuoasr natepdassl ux ocooennoctu. Jnddepennmarms
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Mmuto3. Meiio3

KJIETKH M apecT KJIETOYHOro nukia. [lenenue kiuerku — muto3. CTaguum MUTO3a U IPOUCXOISIINE MTPOLIECCHI.
Kapuokunes u uurokunes. buonornueckoe 3Hauenne MuTo3a. Meio3 — pe1yKIMOHHOE JAeTICHUE KIETKH.
Cranuu meiioza. Meiio3 — 0CHOBa MOJOBOT0 pa3MHOKeHHs. [loBeieHre XpoMocoM B Mero3e.
Kpoccunrosep. bruonornueckuii cmpica meio3a. Dddektsl Meiio3za. Melo3 B )KU3HEHHOM ITHKJIE
OpraHU3MOB

KonTposbHast pabora MosekysipHbI ypOBEHb OPraHU3AIMU KUBOTO

Pa3nes 2. Ctpoenue u yHKIMH OPraHu3Ma

38

Tema 2.1.
Crtpoenue
OpraHu3Ma

Conep:xanue

(o]

IIpodeccHnoHATBLHO-OPHEHTHPOBAHHOE COIEP:KAHHE TEOPETHYECKOT0 00y YeHHsI

OIIHOKJI@TOLIHI)IC OpTraHHU3MBI. KomonunanbpHbie OpraHHu3MBlI. MHOTrOKJIETOYHEIC OpTraHHU3MBlI. BzanMmocBs3b
yacTe MHOTOKJIETOYHOT'O OopraHusma. CDYHKI_[I/IH. OpFaHBI H CUCTCMbI OPI'aHOB. AHHapaTBI OpraHoB.
I'omeocras opraHru3Ma 1 €ro noAACp:KaHre B MPOLECCCE KUSHCACATCILHOCTH.

CDYHKI_[I/IOHB.JIBHEIH CUCTCMaA OpPIraHoOB. Txanu paCTCHHﬁ. TkaHu )KUBOTHBIX M YEJIOBEKA. OpFaHBI paCTeHHﬁ.
OpFaHI)I 1 CUCTEMBI OPraHOB JKMBOTHBIX U YCJIOBCKA. 3HaueHue OIIOPLI, ABUXKCHUA, ITUTAHWA, JbIXaHU,
TPaHCIIOpTa BCIICCTB, BLIACIICHW A, 3aIlIUTHI. 3HadeHHe IIPOSBJICHUSA PA3APAKUMOCTH U PCTYIISALIUA

*B Tom uncie Ha BbIOOP 00pa30BaTeILHON OPraHU3aMM:

s npodeccuit/ciennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM M3ydeHUs «PacTeHus» TeopeTndeckuii MaTepuan
TeMbl «CTpoeHHe OpraHu3Ma» U3ydaeTcsl yriIyOJIeHHO Ha IpUMepe OpraHru3Ma pacTeHuid. TkaHu, oprassl u
CHCTEMBbI OPraHOB YeJIOBEKa U KMBOTHBIX PaCCMaTPUBAIOTCSI 0030pHO

Jns npodeccuii/criennanbHOCTEH, CBSI3aHHBIX C 00BEKTOM H3yueHUs «KUBOTHBIE» TEOPETUUECKUN
MmatepHal TeMbl «CTpoeHre OpraHiu3Ma U3ydyaercs yriyOJeHHO Ha IpUMepe OPraHu3MOB KUBOTHBIX.
TkaHu, OpraHbl U CUCTEMBbI OPIaHOB PACTEHUH M YEJIOBEKA pacCMaTpUBaOTCs 0030pHO

s npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3ydeHHs «UenoBeK» TEOpEeTUYECKU MaTepual
Tembl «CTpOoeHHe OpraHu3May U3ydaeTcs yriyOJIeHHO Ha TpUMepe OpraHn3Ma uesnoBeka. TKaHu, OpraHbl U
CUCTEMbI OPTaHOB PACTEHUHN U JKHBOTHBIX pACCMaTPUBAIOTCS 0030pHO

OcHoBHOE COACPKAHUC MPAKTUICCKOI'O 3AHATHUSA:

Teopus kinoHanbHO-celeKTUBHOrO UMMyHHUTeTa I1. Dpnmxa, .M. MeunukoBa. NHdekmonnble
3a0oJeBaHus U anuaeMus. Baxkneiime snuaeMuu B UICTOPUM YeloBeyecTBa. BakimHanus kak
npoduITaKTUKa HHPEKIIMOHHBIX 3a00I€BaHU.

[IpencraBiaeHne yCTHBIX COOOLICHUI C MPe3eHTALMEH, TOTOTOBICHHBIX 110 MEPEUHI0 HICTOUHUKOB,
PEKOMEHIOBAaHHBIX NPENOAABATEIIEM

OK 02
OK 04
IK...

Tema 2.2.
DopMbI
Pa3MHOKeHUs
OpPraHu3MoB

Conep:xanue

N

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE TEOPETHYECKOr0 00yUeHUusl

DopMbl pa3MHOXKEHHS OpraHn3MoB. becronoe u nmonoBoe pa3MHoKeHUE. Bubl 6€cronaoro pa3MHOKEHUS:
IPOCTOE JIJIEHUE HAABOE, TIOYKOBAHKE, PAa3MHOKEHUE CIIOPaMH, BETr€TaTUBHOE Pa3MHOXKEHHUE,
¢dparmenTanys, kioHupoBanue. I1010Boe pa3sMHOKEHHE.

OK 02
IK...
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*B Tom uncie Ha BbIOOP 00pa30BaTeIbHON OPraHu3alNu:

s npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs «PacTeHus» TeopeTuYecKuil MaTepual
TeMbl «DOPMBI pa3MHOKEHHSI OPTaHU3MOB)» U3YydaeTcs YIITyOJIEHHO Ha IPUMEPEe OpraHu3Ma pacTeHUH.
Pa3mMHOXeHHe YelloBeKa 1 )KMBOTHBIX PAaCCMaTPHUBAIOTCS 0030pHO

s mpodeccuii/ciennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus: «KUBOTHBIE» TEOPETUUCCKUI
matepHai TeMbl «POpMbl pa3MHOXKEHUSI OPTaHU3MOBY M3y4aeTcs yriyOJIeHHO Ha IpUMepe OpraHu3MoB
JKUBOTHBIX. Pa3MHOXEHIE pacTeHUI U YeJIOBEKa paCCMaTPUBAIOTCS 0030PHO

Jnis mpodeccuit/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHUs «UemoBeK» TeOpeTHUeCKU MaTepra
TeMbl «DPOpPMBbI pa3MHOKEHHS OPraHU3MOBY» U3ydaeTcsl yriiyOJeHHO Ha IpUMEpe OpraHu3Ma YeloBeKa.
Pa3smHOXkeHue pacTeHH U KUBOTHBIX PaCCMaTPUBAIOTCSI 0030pHO

Tema 2.3. OcCHOBHOe co/Iep:KaHue

Omnrorenes Teopernueckoe o0yueHue:

KMBOTHBIX H ["amerorenes y ;xuBoTHbIX. CriepMaToreses u ooretes. CTpoeHHe MOJIOBBIX KIETOK. OIII0JOTBOPEHHE U

YyeJIOBEKa IMOpHOHAILHOE Pa3BUTHE KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npuMepe JanneTHuka). Ctaauu OK 02
sMOpHoreHesa OK 04
Poct u pa3zButue xuBotHbIX. [locTamOpuonaneHselii nepuo. [Ipsmoe u Henpsmoe pasButue. Pa3Butue ¢
MeTaMop(030M y OECII03BOHOUHBIX M TO3BOHOYHBIX KUBOTHBIX. CTaIuHM MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4yesoBeka. [lepropl oHTOreHesa yenoBeka. buomornyeckoe crapeHue u CMepTh.
I'epoHTONOTHA

Tema 2.4. OcHOBHOe cojiep:KaHue

OnTorenes Teopernueckoe o0y4ueHune: OK 02

pacreHui I'ameto¢ut u cnopodut. PazmMHokeHne 1 pa3BuTHe BoAopociiell. Pa3MHOXXEHUE U pa3BUTHE CIIOPOBBIX OK 04
pacreHunii. Pa3MHOKEHNE M pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl oHTOreHe3a pacTeHuin

Tema 2.5. OcHOBHOeE coJep:KaHue

OcHoBHBIE Teopernueckoe o0yueHue:

MOHSATHS ['eHeTHKa Kak HayKa O HAacJIEICTBEHHOCTH U M3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE TEHETUYECKUE MIOHATHUS OK 02

FeHEeTUKH u cuMBoOJIbL. ['eH. ['eHoTun. @eHoturn. AsenbHble reHbl. AJIbTepHaTUBHbIE IPU3HAKU. JJOMUHAHTHBIN 1
perieccUBHBIN npu3Haku. ['omo3urora u rereposurora. Yucras aunus. [ mbpuapl. OCHOBHBIE METO/IbI
TeHETUKU: THOPUI0JIOTHYECKH, INTOJIOTUYECKUE, MOJIEKYISIPHO-TEHETUYECKUE

Tema 2.6. OcHOBHOe coJiep:KaHue

3akonomepHocTH | Teopernueckoe o0yueHue:

HacJIeI0BaHUsI 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl [. Mennens: MonorubpuaHoe ckpemuBanue. [IpaBuio OK 02
JIOMUHUPOBaHUS. 3aKOH €IMHOO00pa3us MEPBOTO MOKOJICHUS. 3aKOH PACIICIJICHUs TPU3HAKOB. OK 04
[{uTonornyeckre OCHOBBI MOHOTHOPHUIHOTO CKpeIMBaHus. | noTe3a YucToTh TaMeT. AHAIM3UPYIOLIee IK...

ckpemuBanue. J[uruopuaHoe cKpemrBanue. 3aKOH HE3aBUCUMOI'0 HaclleZJIOBAHUS TPU3HAKOB.
[TonmurnOpuaHOE HACIEAOBAHUE U €T0 3aKOHOMEPHOCTH
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IpodeccHoHATBLHO-OPHMEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3a1a4 Ha onpeacI€HUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPHU MOHO-, U~
y HOJII/II‘I/I6pI/II[HOM 1 aHAJIM3UPYIOICM CKPCIIMBAHUH, COCTABJICHUEC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUA

*B ToM 4ucie Ha BLIOOP 00pa30BaTeIbHOI OPraHu3anum:

s npodeccuii/criennanbHOCTEHN CBSI3aHHBIX C 00bEKTOM U3yudeHus «PacTeHus» Heo0XouM noa00p
TEHETUYECKHUX 3a]1a4 Ha OIPe/ICJICHUE BEPOSTHOCTH HACJIECICTBEHHBIX IPU3HAKOB IPU MOHO-, JTU-,
NOJUTHOPUIHOM UM aHAJIH3UPYIOUIEM CKPEUIMBAaHUU Y paCTEHUN

Js mpodeccuii/cennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3yueHHs! «OKMBOTHBIE» HE00X0AUM 000D
TeHETHYECKUX 33/1a4 Ha ONpe/iesIeHHe BEPOATHOCTH HACIIECTBEHHBIX PH3HAKOB ITPU MOHO-, [TH-,
MOJUTHOPUIHOM U aHAJTH3UPYIONIEM CKPEIIMBAHUH Y )KUBOTHBIX

s npodeccuii/criennanbHOCTEHN CBSI3aHHBIX C 00bEKTOM U3yudeHus: «HenoBek» Heo0X0uM moa00p
TEHETUYECKUX 3aJ1a4 Ha OIPEACIICHUE BEPOSTHOCTH HACJIECICTBEHHBIX IPU3HAKOB IMPU MOHO-, JIU-,
NOJUTHOPUIHOM M aHAJIH3UPYIOIIEM CKPEUIMBAHUU Y YeJIOBEKa

Tema 2.7.
B3aumonpeiicTrBue
T'¢HOB

OcHoBHOE CoICpPKaHuE

SN

TeopeTnueckoe odyueHue:

N

I'enorum kak nenocTHas cucrema. MHOXECTBEHHOE JieiicTBre reHoB. [iterorponus. MHOKECTBEHHBIN
ajuenusM. Bzaumonelictue aienbHbIX reHoB. KogoMunuposanue. B3zanMopaelicTBue HealIenbHbIX TEHOB.
KomniementapHocts. Onuctas. [lonumepus

IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COJECP:KAHUE PAKTHYECKOT0 3aAHATHSA:

Penienue 3ala4 Ha ONpeaACICHUE BCPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
PA3JIMYHBIX THIIAX B33PIMO}1€I710TBPI$I I'€HOB, COCTABJICHUEC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUSA

*B Tom uncie Ha BbIOOP 00pa30oBaTeIbHON OPraHU3aliu:

* Jlna npodeccuii/crnenuanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3yueHus ‘“‘Pactenus’” HeoOXoIuM moao0p
TEHETHUYECKUX 3a/1a4 Ha OIPEJEIICHNE BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB IIPH
pa3IMYHBIX TUIAaX B3aMMOJAEUCTBHSI T€HOB Y pacTeHUI

* Jlna mpodeccuit/crenuanbHOCTeH CBSI3aHHBIX ¢ 00BEeKTOM H3yueHus ‘“JKuBOTHBIE” HE0OX0IUM OI00D
TeHETHUYECKUX 3a/1a4 Ha ONPE/ICIICHHE BEPOITHOCTH BOSHUKHOBEHHS HACIICICTBEHHBIX TIPU3HAKOB MTPH
pa3IMYHBIX THUMAX B3aMMOJCHCTBUS T€HOB Y )KHBOTHBIX

* Jlna npodeccuit/crenuanbHOCTEN CBSI3aHHBIX C 00bEKTOM H3yueHus “Yenosek” HE0OX0AUM MOIO0P
TEHETUUYECKUX 33/1a4 Ha ONPEIEIIEHUE BEPOATHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX IIPU3HAKOB ITPH
pa3IMyYHBIX THUMAaX B3aMMOJEWCTBHS F€HOB Y YeIOBEKa

OK 01
OK 02

Tema 2.8.
CuenjieHHoe
HacJIelOBaHue
NPU3HAKOB

OcHoBHOE coepKaHue

TeopeTnueckoe o0yueHue:

N

3akonbl T. Moprana. CuernieHHOe HacaeJOBaHHE T'€HOB, HAPYILICHHUE CIEIIICHHSI. XPOMOCOMHAas TEOpHUs
HaCJeJACTBEHHOCTH. [ eHeTnyeckoe KapTupoBaHue XpoMocoM. Mcronb30BaHrne KPOCCUHTOBEPA JIst
COCTaBJICHUS] TEHETHYECKHUX KapT XpPOMOCOM

OK 01
OK 02
IK...
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IpodeccHoHATBLHO-OPHMEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3a1a4 Ha onpeaciiCHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPHU3HAKOB ITPHU
CHCTIJICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

*B ToM 4ucie Ha BLIOOP 00pa30BaTeIbHOI OPraHu3anum:

s npodeccuii/criennanbHOCTEHN CBSI3aHHBIX C 00bEKTOM U3yudeHus «PacTeHus» Heo0XouM noa00p
TEHETUYECKHUX 3a]1a4 Ha OIpe/IelICHHE BEPOSTHOCTH BOZHUKHOBEHUSI HACIEICTBEHHBIX MTPU3HAKOB MPU
CICTUICHHOM HAcJIeIOBaHUU Y PaCTeHUN

Js mpodeccuii/cennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3yueHHs! «OKMBOTHBIE» HE00X0AUM 000D
TeHETHYECKUX 3aj1a4 Ha ONpe/iesIeHHe BEPOATHOCTH BO3HUKHOBEHUSI HACIIEICTBEHHBIX IPU3HAKOB IIPH
CIICTIZICHHOM HACJIEJJOBAHUH Y )KHBOTHBIX

s npodeccuii/criennanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3yueHus: «UenoBek» HeoOXoauM moadop
TEHETUYECKUX 3a]1a4 Ha OIPECIICHUE BEPOSTHOCTH BOZHUKHOBEHUSI HACIICICTBEHHBIX MTPU3HAKOB MPU
CIICTUICHHOM HACJIEJIOBaHUU y YelIOBEKa

Tema 2.9.
T'eneTnka moJja

OcHoBHOE CoICpPKaHuE

SN

TeopeTnueckoe odyueHue:

N

XPpOMOCOMHBIN MEXaHU3M OIIPEACIICHHUS 110J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. | 'OMOTraMeTHbIN 1
reTeporaMeTHBIN Mo, I'eHeTnyeckas CTpyKTypa MoJI0BbIX XpoMocoM. HacnenoBanue npusHaKkos,
CLEIUICHHBIX C IOJIOM

IlpakTHYecKkHe 3aHATHIA:

Pemienue 3aga4 Ha onpeaAcICHUE BEPOATHOCTH BO3BHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CCTIJIICHHBIX C
IMOJIOM, COCTABJICHUEC F'CHOTHUITMYCCKHX CXEM CKPCHIMBAHUA

OK 01
OK 02

Tema 2.10.
T'eneruka
YyeJIoBeKa

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

N |

Kapuotumn yenoBeka. MeToabl U3yueHUsI TEHETUKH YEIIOBEKA: TeHEaAIOTUYECKUi, OTM3HEIIOBBIN,
[IATOTCHETHYECKUH, OMOXMMUYECKUH, TTOMYJISIIMOHHO-CTaTUCTHUYEeCKUi. HacencTBeHHbIe 3a001€BaHUs
yenoBeKa. [ eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeka. bone3sHu ¢ HacIeICTBEHHOM
MPEAPaACIONIOKEHHOCTHIO. 3HAUCHUE MEUIIMHCKOW T€HETUKU B IPEAOTBPAIIEHUH U JICHEHUH T€HETHYECKHUX
3a00J1€BaHNH YeI0BEKa

IIpakTHYeckHe 3aHATHA:

Pemenue 3a1au Ha onpeneeHne BEpOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB, UCIIOIb3Ys
METO/Ibl FTEHETUKH Y€JI0BEKa, COCTaBJIEHNE TeHOTUITMYECKUX CXeM CKpeluBaHus. [IpeacraBienne ycTHBIX
COOOIICHUH C Mpe3eHTaIel 0 HACIEACTBEHHBIX 3a00JICBAaHUAX YEIOBEKA

OK 01
OK 02

Tema 2.11.
3aKoHOMeEpHOCTH
U3MEHYMBOCTH

OcHoBHOE coepKaHue

Teoperudeckoe o0yueHue:

N

B3aunmoneiicTBre reHOTHIIA M cpeibl TpU (OopMUpoBaHUU (peHOTHNA. I3MEHUYNBOCTS TPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIC IPU3HAKYU. Bl N3MEHUNBOCTH: HACIEACTBEHHAS U HEHACIEACTBCHHAS.

OK 01
OK 02
OK 04
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3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacneAcTBeHHOM n3MenunBoctu (H.W. BaBuios).

MonudukanronHas, Uiy GeHoTUInYecKass i3MEHYUBOCTh. Poib cpezibl B MoIuUKAIIMOHHOM
n3meHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psij U BapUallMOHHAs KpuBasl. XapaKTepUCTHUKA
MOIM(PUKAITIOHHON U3MEHUYUBOCTH

HacnencrBenHasi, wiim reHOTUIINYECKast M3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTbD.

MyTanonHass ”3MEHUYMBOCTh. BHU1bI MyTalmii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [I[pruunHbI
BO3HUKHOBEHHMS MyTallui

IlpakTHYeckHe 3aHATHA: 2
Pemenue 3a1au Ha onpeneneHye TUIIAa MyTallK [P IIepeaaye HacaeACTBEHHbIX IPU3HAKOB, COCTABICHHE
TeHOTUIIMYECKUX CXEM CKpEIMBaHUS
Tema 2.12. OcHOBHOe coiep:KaHue 2
Cenexunst Teopernueckoe o0yueHune: 2
OpraHHu3MOB Cenekuust Kak Hayka. MeTOIBI CEIEKIIMOHHON paboThl. ['eTepo3uc u ero npuunHbl. ICKycCTBEHHBIN 0TOOD: OK 01
MacCOBBIN ¥ MHIMBUYaIbHBINA. JTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoja, TaMm OK 02
ANTOpUTMBI pElIeHHE 33]1a4 Ha OINpee/IEHUE BO3MOKHOTO BOSHUKHOBEHMS HACIIEICTBEHHBIX IIPU3HAKOB 10
CeJIeKL[MH, COCTABJICHNE N'€HOTUITMUECKUX CXEM CKPELIUBAHUs
KonTpoabHas padora CtpoeHre U QyHKIIUN OpraHu3Ma 2
Paznen 3. Teopusi 3Bosiounu 10
Tema 3.1. OcHOBHOE coJep:KaHue 1
Hctopus Teopernueckoe o0yueHnue: 1
IBOJIIONMOHHOTO | [IepBble 3BOMIOLIMOHHBIE KOHIIENINHU. ['panyannctudeckas 3sontonuonHas konuenuus JK.b. Jlamapka.
y4yeHHUs JBuxymiue cuisl aBosonnu. Kpearronnsm u tpanchopmusm. Cucremarvka K. Jlunnes u e€ 3Hauenue s OK 02
(GbopMHpOBaHUS UJIEU 3BOJIIOLIUU OK 04
[TpenmnocbuIKy BOSHUKHOBEHHS TapBUHU3MA. DBOIIOLNMS BUIOB B ipupojie. boprba 3a cyiiecTrBoBaHue.
EcrectBennslif 0T00p. /IuBepreHuus npu3HakoB U Buapoo0pasoBanre. OCHOBHBIE MOJT0KEHUS
cuHTeTHueckoil reopun sBoonnu (CTI). Ponb 3Bos01IMOHHON TeopuH B (POpMHPOBAHUHN HAYIHOM
KapTUHBI MUPA
Tema 3.2. OcCHOBHOe co/iep:KaHue 1
Mnuxkpossouarouus | TeopeTuyeckoe o0yueHue: 1
MuKpo3BOIIOLMSA M MAKPOABOJIIOLINS KAaK 3TaIlbl 3BOJIIOIIMOHHOTO Mpoliecca. | eHeTHYeckre OCHOBBI
3BOMIIONMH. MyTaluu 1 KOMOMHAIIMYU KaK 3JIeMEHTapHbIN 3BOJIOLMOHHBIN MaTepuai. [lomymnsuus kak
OK 02

AIIEMEHTapHasl €ANHUIIA YBOJIOIUH.
JBwxymme cuitbl (paxTopsl) IBOIOIMK. MyTallMOHHBIN TIPOIIecC 1 KOMOWHATHBHAS N3MEHUYHNBOCTb.
Murpanus. M3onsamust nonynsiuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OMOJI0ruyecKast
(perpoyKTHBHA).

EctecTBeHHbI 0TOOp — HanpaBisomuii GpakTop 3BoroIKH. boprba 3a CylecTBOBaHHE KaK MEXaHU3M
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JIeMCTBUS €CTECTBEHHOTO 0TOOpa B monmymsauusx. Bua u ero kpurepuu (npusHaku). BunoobpazoBanue kak
pe3ynbTaT MUKPO3BOJIIOLUHU

Tema 3.3.
Maxkpo3Bosaouusi

OcHoBHoOe coep:kaHue

Teoperuyeckoe o0yueHue:

MakponsBosorus. DopMbl 1 OCHOBHBIE HampasieHus: MakpodBororuu (A H. Cesepron). [Iytu
JOCTHKEHUS! OMOJIOTHYECKOTo Iporpecca: apomopdos, uanoaganrtaius, odmas aereaepanus. MeTo sl
M3Y4YEHUST MaKpOIBOIIOIMHU. 3aKOH 3apo/ibiiieBoro cxoacTra (3akoH K. bapa). buorenerndeckuii 3axox (3.
I'exkenn, . Mromep). OOme 3aKkOHOMEPHOCTH (TIPaBUIIa) YBOJIIOINH

OK 02

Tema 3.4.
Bo3HuKHOBeHHE U
Pa3BUTHE KU3HU
Ha 3eMJie

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

I'unioTe3sl u TCOPHUHU BO3HUKHOBCHUA )KU3HU HA 3emie: Kp€aunOHU3M, CaMOIIPOU3BOJILHOC (CHOHT&HHO@)
3apOXKACHUC, CTAHNOHAPHOC COCTOSAHHUC, ITAaHCIICPMUA, 6uomno33. Hauano OpFaHH‘ICCKOﬁ 9BOJIIOIIMH.
IlosiBnenue ICPBBIX KJICTOK. 9BOJ’IIOI_[I/I$I MeTaboIu3Ma. 9BOJ’IIOI_[I/IH ICPBBIX KIICTOK. HpOKapI/IOTBI n
9YKapUuOTHI. Hponcxo;meHHe MHOT'OKJICTOYHBIX OPraHnu3MOB. Bo3HukHOBEHHE OCHOBHEIX HapCTB 3YKapUuoT.
OCHOBHBIE YCPTHI O9BOJIIOIUHN PACTHUTCIIbHOI'O MHpPA. OCHOBHBIE YCPTHI OBOJIIOLWH )KUBOTHOI'O MHpPaA

HpaKaneCRue 3aHATHUA:

HpeI[CTaBJ'ICHI/Ie YCTHOT'O COO6IJ.I€HI/I$I H JICHTBI BDEMCHH 110 OCHOBHBIM 3TallaM BO3BHUKHOBCHU U pa3BUTHUA
JKMBOTHOI'O U PACTUTCIIBHOTO MUPA, MOATOTOBJICHHBIX ITO MCPEYHIO HCTOYHNKOB, PCKOMCH/IOBAHHBIX
MpernoaaBaTciIcM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKA —
aHTPONOreHe3

OcHoBHOE COoICPKaAHUE

o

TeopeTuquKoe 06yqeﬂne:

N

AHTpomosiorusa — Hayka o yesnoBeke. CucreMaTH4ecKoe MoJI0KeHue yenoBeka. CX0ACTBO YeI0BEKa C
AKUBOTHBIMU. OTIINYUS YEJIOBEKA OT KUBOTHBIX. [IpsIMOX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM
IpU3HAKOB. Pa3BuTHE TOIOBHOrO MO3ra ¥ BTOPOH CUTHaJIbHOU crcTeMbl. COOTHOIIEHNE OMOJIOTMUECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

OCHOBHBIE CTaJIMH aHTpOIoOreHe3a. J[puonureku — Mpeaky 4enoBeKa U 4elIoBeKOOOpa3HbIX 00€3bsH.
IIpoToaHTpon — NpeAIIECTBEHHHK YeJIOBEeKa. ApXaHTpPOIl — ApeBHENIINI yenosek. [laneoantpon — npeBHui
yesioBeK. HeoaHTpoI — 4esloBEK COBPEMEHHOTO THUITA. DBOJIIOLUS COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPOINIEONIHAS (€Bpa3uiicKas), HErpo-aBCTPaJIOUIHAS
(9KBaTOpHANIbHAS ), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKasi). Bpemst 1 MecTo BOSHUKHOBEHHS
YeJI0BEUECKHUX pac. ENMHCTBO YenoBeueckux pac

IIpakTHYecKkHe 3aHATHA:

Bpewms u mytu paccenenus denoBeka no mianere. [IpucmocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM
cpennl. Biusinue reorpaduueckoil cpeasl Ha MOp(HOJIOTHIO M (PU3HOIOTHIO YeTOBEKa

3amuTa JeHT BpeMEHH U MEHTAJIBHBIX KapT B (hOpMaTe yCTHOTO COOOIIEHNS, HOATOTOBICHHBIX M0 IEPEYHIO
HCTOYHHUKOB, PEKOMEHIOBAaHHBIX MTPETI0IaBaTelIeM

OK 02
OK 04
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KonTtpouabHnasi pabora TeopeTnueckue acrieKTsl IBOJIIOLNUN KU3HU Ha 3emiie 2
Paszneua 4. DxoJiorus 22
Tema 4.1. OcCHOBHOe coJiep:KaHue 1
JKOJIOTHYECKUE Teopernueckoe o0yueHnue: 1
(dakTOpHI N Cpenbl oOuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAs, TOYBEHHAs, BHYTPHOPTraHu3MeHHas. OU3NKO- OK 01
cpeabl KU3HH XUMHUYECKHE 0COOCHHOCTH cpesl 00uTaHus opranu3mMoB. [IpucnocoOaeHns OpraHu3MoB K KU3HHU B Pa3HbIX OK 07
cpenax. [lonstue sxonoruueckoro dakropa. Knaccuduxamus sxonorndyeckux dakropos. [Ipasuiio
munumyma 1. JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OcCHOBHOe co/Iep:KaHue 3
Honyasuus, Teopernueckoe o0yueHnue: 1
coo01ecTBa, DKoJoruYecKas XapakTepUCTUKA BUA U MOMYJISAIUU. DKOJIOTUYECKasl HUIIA BUA. DKOJIOTUYECKUE
IKOCUCTEMbI xapaktepucTuku nonyasiuuu. Coobmiectsa u 3xocucreMsl. buonenos u ero ctpykrypa (B.H. Cykaues).
CBsi3u MeX1y OpraHu3MaMu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI 9KOCUCTEMBI: TPOTYIICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK YHEPTUU B 3KOcUcTeMe. Tpodudeckue ypoBHHU. OK 01
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpodKOCHUCTeMbI. OTIUYHS arPOIKOCUCTEM OT OHMOTEOLIEHO30B. OK 02
YpboskocucteMbl. OCHOBHBIC KOMITIOHEHTHI YPOOIKOCHCTEM OK 07
IIpakTHYecKHe 3aHATHSA: 2
Tpoduueckue nenu u cetu. OCHOBHBIE OKA3aTENN 3KOCUCTEMBI. buomacca u mpoaykius. DKoJ0ruyecKue
OUpaMU/Ibl yuces, 6uomMacchl ¥ 3Hepruu. [IpaBuiio nupaMuabl S3HEPTUH.
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUH 10 TIEPEHOCY BEIIECTBA U DHEPTUH B
HKOCHUCTEMAX C COCTaBJIEHUE TPO(YUUECKUX LIeNei U mrupamMul 6MOMAacChl U SHEPTUU
Tema 4.3. OcHOBHOE coJep:KaHue 4
buocdepa - Teopernueckoe o0yueHnue: 2
rio0ajbHas buocdepa — xxuBas ob6onouxa 3emnu. Pa3zsutue npeacrasnenuii o buocdepe B Tpyaax B.M. Bepnaackoro.
IKOJIOrHYecKast O6unactu 6uocdeps! u e€ cocran. JKuBoe BelecTBo Onocdepsl U ero GyHKIUN OK 01
cucremMa 3aKOHOMEPHOCTH CyliecTBOBaHMs 6rocdepbl. OcodeHHOCTH 6rochephl Kak I100aNbHOM IKOCUCTEMBI. OK 02
Junamuueckoe paBHoBecue B Ouocdepe. PutmMudHoCTh siBieHuii B 6nocdepe. KpyroBopoTs! BemecTs u OK 07
OMOreoXMMHYECKUE IUKIIBL. [ 106aIbHbIE SKOIOTHYeCKHe MPo0IeMbl COBPEMEHHOCTH U MYTH UX PEIICHHS
IpaKkTHYeCKHE 3aHATHS: 2
Perienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/1a4 Ha OIpeesieHIe TUIOIAN HaCaKICHUN st
CHIDKEHHSI KOHIICHTPAIIMY YTIIEKUCIIOTO ra3a B aTMoc(depe CBOETo pernoHa MPOKUBAHHS
Tema 4.4. OcHOBHOE cojIepKaHue 4 OK 01
Bimsinue Teopernueckoe o0yuenue: 2 OK 02
AHTPONOreHHBIX | AHTPONOTICHHBIC BO3JICHCTBHS Ha Onochepy. 3arps3HeHHs KaK BHJI aHTPOIIOTCHHOT'O BO3ICHCTBHS OK 04
¢paxTopoB Ha (xumuueckoe, usuueckoe, buonoeuyeckoe, Omxoovl NPOU3BOOCMEa u nompeod.ieHust). AHTPOTIOTCHHBIC OK 07
onocgepy BO3JIeiicTBUS Ha aTMocdepy. BosnelicTBust Ha runpocdepy (3aepsasHenus u ux ucmoyHUKU, UCMOWeHUs
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600). Bo3neiicTBust Ha iutochepy (decpadayusi noussl, 6030elicmsue Ha 20pHble nopood, Heopa).
AHTpOIOTeHHbBIE BO3ICHCTBHS HA OMOTHYECKUE COOOIIECTBA (1eca u pacmumenvhvie cO0duecmeda,
HCUBOMHBLU MUD)

IpodeccHoHATBLHO-OPMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHH 110 COXPAHEHHUIO MPUPOIHBIX PECYPCOB CBOETO
pervoHa npoKUBaHUS

*B ToM 4ucie Ha BLIOOP 00pa30BaTeIbHOI OPraHu3anum:

s mpodeccuit/cennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3yueHus «PacTeHus» npeiaraercsi IpakTUKO-
OPUEHTUPOBAHHOE PACUETHOE 3a/IaHUE T10 PACUETY CTPYKTYPHI 3al1aCOB JPEBECHHBI

Jis mpodeccuit/crennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHUs «OKMBOTHBIE» MpeIaraeTcsi IpakTHKO-
OpPUEHTHPOBAHHOE PAaCUeTHOE 33/1aHUE 110 OLIEHKE PhIOOIPOAYKTUBHOCTH BOJAOEMOB

Jus mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM HM3yueHUs «HeloBeK» mpeyiaraeTcsi mpakTHKO-
OpPUEHTHPOBAHHOE PAaCUeTHOE 3a/1aHue pacyeTa BOJAONOTPEOICHUS] HACEIEHHOI0 MYHKTa

s mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX C TOOBIYEH MOJIE3HBIX HCKOMAEMBbIX TpeAaraeTcs MPaKTHKO-
OpPUEHTHPOBAHHOE PAaCUeTHOE 33/1aHUE 110 pacueTy CpoKa UCUEPIAeMOCTH IPUPOJHBIX PECYPCOB

s mpodeccuit/crennanbHOCTEH CBSI3aHHBIX C CEIBCKUM XO03SHCTBOM IPEIaraeTcsi MPakTHKO-
OpPUEHTHPOBAHHOE PAacueTHOE 3a/1aHuE 10 OIIeHKe OajlaHca OPraHuYeCKOro BEleCTBA NOYBBI

Tema 4.5.
Biausinue
COLAIBbHO-
IKOJIOTHYECKHX
(¢paxTopoB Ha
310pOBbE
yeJioBeKa

OcHoBHOE coaepKaHue

(e}

TeopeTuquKoe 06yqe1me:

310pOBbE U €T0 coCTaBIIAIOIINE. DaKTOPBI, OJOKUTENBHO U OTPULIATEIBHO BIMSAIONINE HA OPTraHU3M
yesioBeKa. BpenHble NpUBBIUKY: MOCIENCTBUSA U poduinakTika. [Ipodiema TeXHOTEHHBIX BO3/IEHCTBUI Ha
3/10pOBbE YeJIOBEKA (3JIEKTPOMArHUTHBIE MOJIs, OBITOBAs XMMHUS, U30BITOYHBIE ITYMBI, paAHalus 1 T.11.).
AnanTanusi opraHu3Ma 4ejoBeka K (pakTopaM OKpy»Karollei cpeibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
YenoBeKa. 3J0pOBbE U PaOOTOCTIOCOOHOCTb.

[TpunuMIBEI OopMUpPOBaHUs 310pOoBhecOeperaroniero nopeeHus. Ousndeckas aKTUBHOCTD U 37J0POBbE.
['pynnsl 310poBbsi. OCHOBBI 3aKanuBaHusl. buoxuMHuueckne aciekThl paliMoHanbHOro nuTanus. [Ipasuiia
0€30MMacHOr0 UCNOIb30BaHMs ObITOBBIX MPHUOOPOB U TEXHUYECKUX YCTPONUCTB

IIpakTHYecKkHe 3aHATHA:

OmnpenieneHne CyTOYHOTO palloHa MUTAHUS

CO3,Z[aHI/Ie I/IHI[I/IBI/IIIyaJ'ILHOI\/'I IMaMATKU 11O OpraHu3alun paHI/IOHaHBHOf/'I (1)1/1314%01(0171 AKTUBHOCTHU

IlpodeccHoHaILHO-OPHEHTHPOBAHHOE COJIEPKAHME JIA00PATOPHOr0 3aHATHSI

NINN|&~

JlaGopaTopHas paboTa Ha BBEIOOP:

1. JlaGoparopHas paboTa «YMCTBEHHasi pabOTOCIIOCOOHOCTD)

OBnazieHe METOIaMH OTIPECIICHHsI TTOKa3aTeiell yMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBSICHEHHE
MOJTyYEHHBIX PE3YyIbTaTOB U (POPMYITUPOBAHNE BHIBOIOB (MMMCHMEHHO) C UCTIOIh30BAHUEM HAYYHBIX
MIOHATHI, TEOPUI 1 3aKOHOB

OK 02
OK 04
OK 07
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2. JlabGoparopHas paboTa «BnusHue abnorudeckux (pakTopoB Ha YeIoBeKa (HU3KUE U BHICOKHUE
TeMIIepaTypbl)»

M3yueHre MEXaHU3MOB aJJaNTallii OpraHu3Ma 4eJI0BeKa K HU3KUM M BBICOKUM TeMIIepaTypam u
00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTaTOB U (POPMYIMPOBAHUE BBIBOJIOB (IMCBMEHHO) C UCIOJIb30BAHUEM
HAay4YHBIX IIOHATHI, TEOPUM U 3aKOHOB

*B ToM 4ucie Ha BLIOOP 00pa30BaTeIbHOI OPraHu3anum:

B kauecTBe TPUTTEPOB CHUKAIOIIUX PAOOTOCTIOCOOHOCTD UCTIOIB30BAThH YCIIOBHS OCYIIECTBICHUS
poecCHOHANBHOM e TeIbHOCTH: IITyM, TeMIepaTypa, pu3ndeckas Harpy3Ka u T.1.

KonTtpouabHas pa6ora TeopeTnueckue acieKThl YKOJIOTHH 2
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHie NPUKJIATHOT0 MOIYJIA)

Pa3zneua 5. Buojiorus B sKu3Hu 8
Tema 5.1. Conep:xanue 4 OK 01
buorexnosoruu B | Teopernueckoe o0yueHune: 2 OK 02
JKHU3HU KaKI0T0 BHOTEXHOJIOTHS KaK HayKa v POU3BOcTBO. OCHOBHBIC HAIPABJICHHS COBPEMEHHOW OMOTEXHOJIOTHH. OK 04

MeTtoapl 6noTexHonaoruu. OOBEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTUYECKUX U TeHETUYECKUX

sKcniepuMeHTOoB. [IpaBuia morcka u anaam3a OMOIKOIOTHIECKOI HH(OPMAIH U3 PA3TUYHBIX HCTOYHUKOB

(HayyHast ¥ yuyeOHO-Hay4yHasl JJUTepaTypa, CpeJicTBa MaccoBOi MH(popmaruu, cetb IHTepHET u apyrue)

IIpodeccHoHaTBLHO-OPHMEHTHPOBAHHOE COIePKAHME MPAKTHYECKOI0 3aHATHUS: 2

Ketficpl Ha aHam3 HHGOPMALIMK O HAYYHBIX JTOCTIKEHHUAX B 00JIACTH T€HETHUECKUX TEXHOJIOTHIA,

KJICTOYHOM MH)KEHEpUH, MUIIEBbIX OMOTEXHOJIOIUM. 3aluTa Keica: mpecTaBIeHNne pe3ysibTaTOB PELIeHUs

KEWCOB (BBICTYIIJIEHUE C MTPE3EHTAINEH )
Tema 5.2. Conep:xanue 4 OK 01
buorexnosornu B | IIpakTHyeckue 3aHATHSA: 4 OK 02
MeIUIMHEe U Pa3BuTre 6M0TeXHONIOTHIT B 00JIaCTH MEIULIMHBI U (hapMaliy ¥ TPUMEHEHHE UX B KU3HU YeIIOBEKa, TTOUCK 2 OK 04
bapmanun U aHaJu3 HH(OPMALIMK U3 Pa3IMYHBIX UICTOYHHUKOB (Hay4yHas M yueOHO-Hay4Has JUTepaTypa, CpeAcTBa

MaccoBOW MHGpoOpMaluu, ceTb HTEpHET U Apyrue)

Keiicel Ha anann3 nHGOpMaIy 0 pa3BUTHN OMOTEXHOJIOTHI B MeAUIIMHE U dapmalruu (1o rpymnmam)

3ammra keiica: [IpencraBneHne pe3ynbTaToB pelleHHs KeWCOB (BBICTYIUICHHE C ITPEe3eHTaINei ) 2

OcHoBHOE coepxaHue

Pasznen 6. buoskoJiornyeckue MCCae0BAHUSA 14 OK 01
Tema 6.1. OcHoBHOE cogepKaHue 4 OK 02
OcHOBHbIE Teopernueckoe ofydenue: 2 OK 04
MeTOABI Hayunsbrit metoa. MeTo el OMOIKOIOTHYECKHUX UCCIIEAOBAHUN: TTOJIEBEIE, Ta00paTOpHEIE, OK 07
0MO0IKOJOTMYECKH | HKcriepUMEHTANIbHBIE. MOHUTOPHMHT OKPY KAIOMIEH Cpejibl: JTOKAIbHBIIM, pErHOHANBHBIA U TI100aIbHBIH
X HCCJIEI0BAHUN | MeTo/1bl TIOUCKA, aHAIM3a ¥ 00paboTKKM HHPOPMAIMH O MPOEKTE B Pa3IMIHBIX MCTOYHHKAX

JlaGopaTopHuble 3aHATHSI: 2
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[TocranoBKa 11€11H, 33/1a4, BEIIBIDKEHUE TUIIOTE3bI, TPOBEJCHUE SKCIIEPUMEHTA 110 ONIPEICTICHHUIO
ONTUMAJILHBIX YCIIOBH ISl pOCTa M PU3UOJIOTHUECKON aKTHBHOCTH JPOKKEBBIX KIIETOK. BhissBIcHHE
3aKOHOMEPHOCTEH, (hopMyIHpOBaHKE BEIBOJIOB U IIPOTHO30B.

JlaGopaTopHbie pabOThI Ha BHIOOP 1O MUHU TPYyIIIaM:

1. BnustHEE TeMIepaTypbl Ha pocTa U (PU3NOJIOTHUECKYIO aKTUBHOCTD JIPOMIKEBBIX KIIETOK

2. BiusiHue yrineBoJioB Ha pocTa ¥ (PU3HOIOTHYECKYI0 aKTHBHOCTD JIPOXKIKEBBIX KIIETOK

3. CodeTraHHOE BIUSHHUE TEMIIEPATYPHI U YTIICBOJIOB HA POCTa U (PU3UOJIOTHUECKYIO aKTUBHOCTD
JIPOKIKEBBIX KIIETOK

Tema 6.2.

buoskonornyeck
Uil IKCIIEPUMEHT

OcHoBHOE CoICpPKaHuE

10

HpaKTI/I‘leCKOQ 3aHATHE

O0630p TeM yueGHO-HCcCIe10BaTeNbCKIX IPOEKTOB. BbIO0p yueOHO-HCCIe10BaTeNbCKOI0 MPOEKTa U3
npeIokeHHbIX. POpMUPOBAHNE KOMaHAbl IPOEKTa. AJITOPUTM BBIIIOJHEHUS IPOEKTA.
Kaxnas rpynna BeIOMpaeT oJIuH U3 BAPMAHTOB yUeOHO-HCCIEeI0BATEIbCKUX IPOEKTOB!

1. Ouenka kadecTBa arMoc(hepHOro Bo3ayxa

2. OueHka KauecTBa [OYB METO/I0M (PUTOTECTUPOBAHUS

3. OrueHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB 10 OPTaHOJICITHYECKUM U (PU3UKO-XUMUIECKUM

CBOKCTBaM

4. Bnusuaue [TAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTCHUN

5. BnusHHe coneBoro 3arpsi3HEHHs Ha pOCT U pa3BUTHE CEMSH BBICIIUX PACTEHUI
Ilepsviu sman evinoHeHuss npoexma.:
ObocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrisiBIeHHEe po0i1eMbl ncciieoBaHus, (HOpMyIUpOBaHHE
runore3bl. Beibop MeTo10B HccaenoBanus. Beibop Touek oTO0opa mpod HA TEPPUTOPUH HCCIIETOBAHUS.
[TocTanoBka nenelt u 3agau uccaenoBanus. OnpeneneHne GopMbl MPEACTABIECHUS Pe3yIbTaToOB
uccienoanus. OnpeieseHre STanoB U COCTAaBJIECHHUE MJIaHA UCCIIE0BaHuUs

JlabopaTopHble 3aHATHS

(op}

Bmopod aman 6bINOJIHEHUA npoekma. MMOATr0TOBKa H€06XOJII/IMOI\/'I MOCYyAbl U MaT€pHralia Ajisd SKCIICPUMEHTA,

MPOBEJICHUE JKCIIEPUMEHTA, TIEPHOANYECKast MPOBEpKa TEUCHUS SKCIIEPUMEHTa/ cOOp MaTepuaa B
BBIOPAHHBIX TOYKAaX 0TOOpA Mpoo

Tpemuii 5man evinoneHus npoekma. TMOITYYEHUE IEPBUYHBIX dKCIIEPUMEHTAIBHBIX JAHHBIX, IPOBEIACHHE
CTaTHCTUYECKOM 00pabOTKH MOJIyYEHHBIX JAaHHBIX

qemeepmbn? aman 6vblNOJIHEHUA NpoeKkmda. BbIABIICHHUC SaKOHOMCpHOCTCﬁ, (bOpMYJ'II/IpOBaHI/IC BBIBOAOB U
IMPOrHO30B, ONCHKA KA4CCTBA UCCIICAYEMOTI'O 00BEKTA 10 peE3yibTaTamM OMOYKOJOTHYSCKOT0 aHaIN3a

IIpakTnyeckue 3aHsATHS

3ammra npoekra. [IpencraBienue pe3yabTaToB BHIIOIHEHUS yIEOHO-UCCIEI0BATEIBCKUX IPOCKTOB
(BBICTYIUJICHUE C TIPE3CHTAIEH )

OK 01
OK 02
OK 04
OK 07

CamocTrosiTesbHasi paboTa- pa6oTa 1o TeMe MHHANBHIYAJBHOI0 IPOEKTA

OK 01
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CamocrosiTesibHast padoTa — MOATOTOBKA K MPOMEKYTOYHOM aTTecTAlMHU

OK 02
OK 04
OK 07

Koncyabranun

OK 01
OK 02
OK 04
OK 07

IIpomexyTounas arrecranus (3K3amMeH)

OK 01
OK 02
OK 04
OK 07

Bcero:

144
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3. VCJIOBUSI PEAJIM3AIINM TIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATITAHBI

3.1. Jas peaauzanmum mnporpaMmsbl 0011e00pa30BaTeIbHON JTUCIUIUIMHBI JOJDKHBI  OBITH
MIPEyCMOTPEHBI CIICTYIOIINE CIICIHAILHEBIC TOMEIICHUS

Kabuner «buonorum», B KOTOPOM HUMeeTcs CBOOOJHBIN JOCTym B ceTh VIHTEpHET BO Bpems
y4eOHOTO 3aHATHS U B IIEPUOJT BHE YUEOHOH JEATEIBHOCTH 00yJIarOIUXCS.

[Tomemenne xabunHera ynoBieTBOpseT TpeboBanusiM CaHUTAPHO-3MUIEMHOIOTHYECKUX
npaswi 1 HOpMaTuBOB (CanlluH 2.4.2 Neo 178-02) 1 ocHamieHo THUIIOBBIM 00OPYAOBAaHUEM, B TOM
yHclie CHEIUATM3UPOBAaHHOW yueOHOW MeOelbl0 M cpeicTBaMU OOY4eHHs, JOCTATOUYHBIMH JIJIst
BBITIOJTHEHUS TPEOOBAaHUI K YPOBHIO TIOJTOTOBKU 00yUYaOIIUXCSL.

B kaOunere nmeercs MyJabTUMEAUIHOE 00OPYIOBaHHE, MOCPEACTBOM KOTOPOTO YYaCTHUKU
00pa30BaTeNLHOTO IMpollecca MOTYT IPOCMATPHUBATh BH3YalbHYI0 HWH(POPMAIUIO TO OWOJIOTHH,
CO3/1aBaTh MPE3EHTAINH, BUIEOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B coctaB y4e0HO-METOMMYECKOTO M MaTEPHUATHHO-TEXHHYECKOTO O0ECIICUCHUS TPOTrPaMMBI
yueOHOM TUCIUIINHBI «BUOIOTHS BXOAT:

* MHOTO(YHKIIMOHAIBHBIH KOMIUICKC TPEI01aBaTels;

* HarIsIIHble TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJMIl, IJIAaKaTOB, MOPTPETOB BBIIAIOIIUXCS
VUCHBIX, JUHAMUYCCKUE IMOCOOMS, WILTIOCTPUPYIONMNE OWOJIOTHYECKHE TPOIECCh, MOJCIIH,
MYJISKH 1 MUKPOTIpeTriapaTbl OMOJIOTHUECKUX OOBEKTOB U Jp.);

*  “H(QOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEIICTBA;

* 9KpaHHO-3BYKOBbIE MOCOOUS;

* KOMIUICKT TEXHHYECKOW IOKyMEHTAllMd, B TOM YHCIE MAacropTa Ha CpeACTBa OOydeHUS,
WHCTPYKIIMU TI0 UX UCIIOJI30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OubmmoTeuHbId HOH/I.

3.2. AudopmanuoHHoe obecniedeHHe peaju3aliu NporpaMmbl

[TepeueHb pekoMeHTyeMbIX Y4eOHBIX U3/1aHuii, IHTepHeT-pecypcoB, TOMOIHUTENBHON JIUTEPATYPHI:

Ocnognas numepamypa:

1. buonorus : y4eOHMK W TPAKTUKYM JJIs CPEIHEro MpoQecCHOHAIBHOro o0OpazoBaHus /

B. H. Sperun [ ap.] ; non pemakumeidr B. H. Speiruna. — 2-e u3a. — MockBa : M3maTenbcTBO

FOpaiit, 2023. — 378 c. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr
AJIIEKTPOHHBIN /! O6pazoBaTenpHas matdopma Opaiit [caiT]. —

URL.: https://urait.ru/bcode/511618

2. O6yxoB, [I. K. buonorusi: KJIeTKH W TKaHM : Yy4eOHOe TmoOcoOWe I  CPEeIHEro

npodeccuonanbHoro obpazosanus / [I. K. O6yxos, B. H. KupunenkoBa. — 3-e u3n., nmepepad. u

nor. — Mocksa : U3narenbctBo FOpaiit, 2023. — 358 c. — (IlpodeccuonansHoe oOpa3oBaHHE). —

ISBN 978-5-534-07499-4. — TekcT : anexkrponHslit // ObpazoBarenbHas miatdopma KOpaiir [caiit].

— URL.: https://urait.ru/bcode/516336

3. buonorus. ba3oBslii u yrinyOnennslidi ypoBHu: 10—11 kiaccsl : y4eOHHMK JUIsl CpeTHEr0 0OIIero

obpaszoBanus / B. H. Speirun [u ap.] ; mox obmelt penakmaueit B. H. SIpeiruna. — 2-e usn., nepepaod.

u gom. — Mocksa : M3narensctBo FOpaiit, 2023. — 380 c. — (OOmieo6pa3oBaTenbHbIA THKI). —

ISBN 978-5-534-16228-8. — Tekcr : anekTponubii / O6pa3oBarensHas miardopma FOpaiir [cait].

— URL.: https://urait.ru/bcode/530646

/Jlonoanumensnasn numepamypa:

1. bBuomorus mouB: yweOHOe mocoOue mIs cpeaHero upodeccrnoHanbHOro oOpazoBaHus /

1O. B. Kopsirun, H. B. Kopsiruna, A. H. Apedres, E.T'. KynmukoBa. — Mocksa : N3marenbcTBo

FOpaiir, 2023. — 415 c. — (IlpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-14407-9. — Tekcr
AJICKTPOHHBIN /l OGpa3oBarenpHas maTdopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/519971

2. bmunos, JI. H. Dkonorus: ydeOHOe mocobWe s CpemHero mpodecCHOHATBHOTO

obpazoBanusi/ JI. H. bniunos, B. B. [lomskoBa, A.B.Cemenua; mom oOmeil penakiueit

JI. H. bimaoBa. — MockBa : WszmarensctBo IOpaiit, 2023.— 208 c.— (IIpodeccuonanpHoe
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oOpazoBanue). — ISBN 978-5-534-00269-0. — Tekct : onextpoHHblii // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513052

3. Epemuenko, O.3. buomorus: ydenue o Owuocepe: ydeOHOe mocoOue s CpeTHETO
npodeccuonanbHoro oodpazoanusi / O. 3. Epemuenko. — 3-¢ u3z., nepepad. u gom. — MockBa :
UznarensctBo FOpaiit, 2023. — 236 ¢. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
10183-6. — Tekcr : omektponHbli // OOpazoBarenvHas miarpopma HOpaiit [cait]. —
URL: https://urait.ru/bcode/516507

4. Kouunue, A.C. MouekynspHas OHONOTHSA : y4eOHUK JIsi CPEJHEro MpodecCHOHATBHOTO
obpazoBanusi/ A. C. Konmues, I'. A.CeBactbsinoBa, MW. JI. [[BeTkoB. — 5-¢ wm3a.— Mocksa :
M3narensctBo Opaiit, 2023. — 422 c¢. — (Ilpodeccnonansuoe obpaszoBanme). — ISBN 978-5-534-
15005-6. — Tekcr : onektpoHHbli // OOpa3oBarenpHas tuiarpopma HOpait [calt]. —
URL.: https://urait.ru/bcode/517368

5. Jlamuuxkas, T.B. buonorusi. Tectsl : yueOHOe mocoOue s cpeaHero NmpodheCCUOHATBLHOTO
obpazoBanusi/ T. B. Jlanmunkas. — MockBa: HM3gatensctBo  FOpaiit, 2023.— 40c.—
(ITpodeccronansnoe obpazoBanue). — ISBN 978-5-534-14157-3. — TekcT : 3IeKTpOHHBIH //
OopazoBarenbhas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519715

6. Jlapmonos, H. M. IlpombllieHHass SKOJOTHS : y4eOHMK M TPAKTUKYM JJIsI  CPEIHETO
npodeccuonansHoro oopazosanus / H. M. Jlapuonos, A. C. PaGsiienkoB. — 3-e¢ u3a., nepepad. u
non. — Mocksa : UznarensctBo IOpaiit, 2023. — 441 c. — (IIpodeccuonanbroe oOpa3zoBaHue). —
ISBN 978-5-534-16176-2. — Tekcr : anexTponHslii / OOpa3oBarensHas mwiardopma FOpaiit [caifr].
— URL.: https://urait.ru/bcode/530560

7. Haxaesa, B. 1. buonorus: reneruka. [Ipaktudeckuii kypc : yuebHOe mocobue sl CpeaHero
npodeccuonansHoro obpazosanmsi / B. . HaxaeBa. — 2-¢ w3xa., mepepab. m momn. — Mocksa :
UznatensctBo FOpaiit, 2023. — 276 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
07034-7. — Tekcr : omekrpoHHbli // OOpa3zoBatenbHas mnatdopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/516123

8. HecmenoBa, H.H. Dkonoruss dYemoBeka: y4eOHMK ¥ TPAKTHKYM I CPEIOHETO
npodeccuonansHoro oopazosanus / H. H. HecmenoBa. — Mocksa : U3natensctBo FOpaiit, 2023. —
157 c. — (IlpodeccuonansHoe oOpazosanue). — ISBN 978-5-534-13283-0. — TekcT : 37E€KTPOHHBIH
/I Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/519145

9. IlaBnoma, E.W. Dxonorus : y4eOHMK W NPAKTUKyM JMJIs CpPEIHEro MnpodeccHoHalIbHOro
obpazosanus / E. U. [1aBnosa, B. K. HoBukoB. — Mockga : U3natensctBo IOpaiit, 2023. — 190 c. —
(ITpoceccuonansnoe obpazoBanue). — ISBN 978-5-534-09568-5. — TekcT : 31neKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/513546
Humepnem-ucmounuku:

1. OrpomHBbIi BBIOOp KOHCHEKTOB JIAOOPATOPHBIX M MPAKTUYECKUX padOT, MHCTPYKLIUOHHBIE M
TEXHOJIOTHYECKHE KapThl MOYTH Ha BCE OCHOBHBIC TeMbI Kypca http://www.metod-kopilka.ru/page-2-
1.html

2. OmnexktpoHHas Oubmuoteunass cucrema (ObC) «YuuBepcurerckas OuoOmuoreka ONLINE»
https://urait.ru /

3. KowmmsloTepHas cripaBodHas npaBoBas cuctema «KoncynpranT [Inrocx» http://www.consultant.ru/

4. KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHUS OBIIIEOBPA3OBATEJILHOM
JUCHHUIIJINHBI
KoHTpoJb 1 o1eHKa pe3ylnbTaToB OCBOCHMSI 00I11€00pa30BaTeNbHON TUCITUIUIMHBI PaCKpPhIBAIOTCS
yepe3 JIUCHUIUIMHApHBIE pe3yjbTaThl, HalpaBieHHble Ha (QOpMUpOBaHHME OOMIMX U
npogecCHOHATBLHBIX KOMIETEHIUH 10 pa3/iesaM U TeMaM CO/Iep)KaHus yueOHOro MaTepHara.

Obwas Pa3znen/Tema THun oeHOYHBIX MEePONIPUATHH
KOMIIeTEHIIUsI
Paszgea 1. Kinerka — cTpyKTYpHO- KoutponbHas  paGora  «MonekynspHbIi
(pyHKIIHOHAIbHAS €IMHUIIA )KMBOTO YPOBEHb OPraHU3aLIUU KUBOTO)
OK 02 Tema Nel.l. Buomorus kak | 3amoiHeHre TaONHUIBI C OIMMCAHUEM METOJMOB
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Hayka

MHUKPOCKOTIMPOBAaHUSI C WX JTOCTOMHCTBAMH H
HEJ0CTaTKaMHU.

3amonHeHne TaOnmubl  «Bkiag  yueHbBIX B
pa3BUTHE OMOJIOTHI

OK 02 Tema Nel.2. O6mas 3anonHeHue CPaBHUTEIBHOU TaOJIULBI
XapaKTePUCTHKA KU3HU CXOZICTBA U Pa3IMUui )KUBOTO U HE KUBOTO
OK 01 Tema Nel.3. buonoruuecku |OpoHTaNBHBIA OIIPOC
OK 02 Ba)KHBIE XUMHUYECKUE IToaroroska YCTHBIX COOOIIIEHU I C
OK 04 COEJIMHEHUS Ipe3eHTaluen
BremonHenue u 3ammura J1abopaTOPHBIX PAOOT:
«Omnpenenenne ButamMmuHa C B OPOAYKTax
MATAHUS,
«MuapodunbHO-THAPOGOOHBIC CBOICTBa
JUIHUI0B»
OK 01 Tema Nel.4. CtpykTypHO- OueHnBaemasi JUCKYCCHS 11O BOIPOCaM JIEKLIUU
OK 02 (GyHKIIMOHAIbHAsS Pa3paborka MEHTAJILHON KapThl 1o
OK 04 OpraHu3aIus KIeTOK KJIaCCHU(PUKAIMU KIETOK U UX CTPOCHHIO Ha IMPO-
U JYKApUOTUYECKUX M 10 L[apCTBaM B MHUHU
rpymnmnax
BrinonHenue u 3amuTa 1abopaTopHbIX padoT:
«CTpoeHne KIETKH (pacTeHHs, IKUBOTHBHIE,
rpubbl) W KIJIETOYHbIE BKJIIOYEHHUS (Kpaxmad,
KapOTHUHOM/IBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»,
«[Iponumaemocts ~ MeMOpaHbl  (IJIa3MOJIN3,
JIETIIIa3MOJIH3 )»
OK 01 Tema Nel.5. CtpykTypHO-  |PpOHTANIBHBIN OIIPOC
OK 02 ¢yHkoHanbHbIe (hakTopbl |Pa3zpaboTka rimoccapus
HaCJIEICTBEHHOCTU Pemenne 3a1a4y Ha OIIpesieIICHUE
MOCJIEZI0BATEIbHOCTH HYKJIEOTH/I0B
OK 01 Tema Nel.6. @pOHTaIBHBIN OIIPOC
OK 02 [Iponieccsl MaTpuyHOTO Tect «IIponeccel MATPUYHOTO CUHTE3A»
CHUHTE3a Pemenne 3a1a4y Ha OIIpeZicIICHUE
MOCJIEI0BATEIBHOCTH AMUHOKHCIIOT B
MoJieKyIe Oenka
Pemnrenue 3a71a4 Ha OIpEICIICHUE
MIOCJIEI0BATEIBHOCTHU AMUHOKHCIIOT B
MoJyieKyle Oenka B cllydae HU3MEHEHUs
nociefoBareabHocTu Hykineotunos JJTHK
OK 02 Tema Nel.7. Heknerounbsle | @poHTaIBHBIN 0IIPOC
OK 04 (hOpMBI KUZHH [ToaroroBka YCTHBIX COOO0MIeHUH c
npe3eHTanue (BUpycHble M OakTepualbHbIE
3a00JIeBaHUS. Oo6uue MIPUHIINTIBI
UCIIOJIb30BaHUS  JIEKAPCTBEHHBIX  BEIECTB.
Oco0eHHOCTH TPUMEHEHNS aHTUOMOTHKOB)
OK 02 Tema Nel.8. O6men @pOoHTaIBHBIN OMPOC
BEUIECTB U MIpEeBpaleHEe 3anonHeHue CPaBHHUTEIBHOM TaOJIUIIBI
SHEPIrUM B KIIETKE XapaKTepUCTHK TUTIOB OOMEHA BEIIECTB
OK 02 Tema Nel.9. J)KusneHnslit OO6cy>kaeHue o BoIpocam JICKIUH
OK 04 LUK KJIETKU. MUTO3. Pa3paGoTka JIEHTBI BpEeMEHH >KH3HEHHOTO

Meiios

OUKJIa
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Paszgea 2. Ctpoenue u (pyHKIIUU OPraHU3Ma

Kontponbnast pabora «CTpoeHne u (QyHKIIUH
OpTaHHU3MaY

OK 02
OK 04

Tema Ne2.1. Ctpoenue
OpraHusmMa

OnenuBaemast TUCKYCCHS

Pa3paboTka MeHTaNbHOW  KapThl  TKaHEH,
OPraHOB M CHCTEM OpraHoB OpPraHH3MOB
(pacTeHus, KUBOTHbBIE, YEJIOBEK) C KpaTKOH
XapaKTePUCTUKON UX PYHKIUI

[lonrotoBKka U MpeACTaBIEHUE  YCTHBIX
COOOIIEeHNH C Tmpe3eHTanuel (MMMYHHTET,
uH(pEKIUOHHbIe  3a00JieBaHuUs,  AMIHUAEMHUU,
BaKIIMHAIIHS)

OK 02 Tema Ne2.2. ®opmbl

Pa3MHOKCHUA OPraHu3MOB

@pOHTaIBHBIN OIIPOC

3anonHeHue TaOIULIBI c
XapakTepUCTUKOM W IIpUMepamu
pPa3MHOKEHUSI OPraHU3MOB

KpaTKon
hopm

OK 02
OK 04

Tema Ne2.3. Ouroreunes
JKUBOTHBIX U Y€JIOBEKA

Pa3paboTka JICHThI BPEMEHH C XapaKTePUCTHKOM
ATAallOB  OHTOICHE3a  OTHCIILHOW  TPYIIIOH
KUBOTHBIX U YEJIOBEKA TI0 MUKPOTPYIIIIaM
Tect/onpoc

OK 02
OK 04

Tema Ne2.4. Ouroreunes
pacTeHuit

CocraBiieHHE KU3HEHHBIX LIMKJIOB PAaCTCHUM II0
oTheNaM (MOXOBH/JIHBIE, XBOILEBU/IHBIE,
arnopoOTHUKOBUIHBIE, rOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. OcHOBHBIE

IIOHATHUS I'CHETUKN

Pa3paboTka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIETOBAHMSI

@pOHTAIBHBIN OITPOC

Tect mo Bompocam JIeKIuu

Pemenne 3amad Ha onpenencHUe BEPOSTHOCTU
BO3HUKHOBEHHUs HACJICICTBEHHBIX IPU3HAKOB
npu MOHO-, Iou-, MOTUTUOPUIHOM "
AHAIM3HUPYIOLIEM CKPELIMBAHUU, COCTaBICHUE
TCHOTUITMYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.7.
B3aumoneiicTsue reHoB

Tect

Pa3pabotka rioccapus

Pemienue 3amau Ha ornpejeeHUue BEPOSITHOCTU
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPHU3HAKOB
IIPU pa3IMYHBIX TUIIAX B3aMMOJIECHCTBHS T€HOB,
COCTaBJICHHUEC T'CHOTHUIIMYCCKHUX CXEM
CKpEeLIMBaHUs

OK 01
OK 02

Tema Ne2.8. Cuemensoe
HaCJICJIOBaHKE MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemienue 3amau Ha ornpejeieHue BEPOSITHOCTU
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPHU3HAKOB
IIPU CLETUIEHHOM HAcCJI€ZIOBAaHUH, COCTABIICHHE
TCHOTUITMYCCKUX CXEM CKPCIIMBAHHUA

OK 01
OK 02

Tema Ne2.9. I'ereTnka moja

Tect

Pa3paboTtka rioccapus

Pemenne 3amay Ha ompeneleHHe BEPOSTHOCTH
BO3HUKHOBEHHUS HACJIEJICTBEHHBIX IMPU3HAKOB,
CHCIIJICHHBIX C IIOJIOM, COCTAaBJICHUC

31




TCHOTUITMYCCKUX CXEM CKPCIIMBAHHA

OK 01
OK 02

Tema Ne2.10. 'eneTuxa
YyeJI0BeKa

Tect

Pa3pabotka rioccapus

Pemenue 3amau Ha omnpeseneHHe BEPOSTHOCTH
BO3HUKHOBCHHUA HACJICACTBCHHBIX IPU3HAKOB,
UCMONB3Ysl ~ METOAbl  IEHETUKM  4YeJIOBEKa,
COCTaBJICHUE TEeHOTHITNYECKUX cXeM
CKpEeLIMBaHUs

[ToaroroBka YCTHBIX coo01IeHn c
Ipe3eHTalMel 0 HacIeACTBEHHBIX 3a00JIeBaHUIX
YeJI0BeKa

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH
U3MEHYUBOCTU

Tect

Pewienue 3agau Ha onpezaesieHUe TUIA MYTalUU
HpI/I Hepe)laqe HACJICIOCTBCHHBIX HpI/ISHaKOB,
COCTaBJICHHUE TeHOTHITHYECKUX cXeM
CKpEIUBaHUA

OK 01
OK 02

Tema Ne2.12. Cenexuus
OpraHU3MOB

Tect

Pa3pabotka rioccapus

Pemienue 3agay Ha omnpezerceHHE BO3MOKHOIO
BO3HUKHOBEHUS HACJIEJCTBEHHBIX NMPU3HAKOB IO
CEJIeKI[UHM, COCTAaBJIEHHUE TI'€HOTUIIMYECKUX CXEM
CKpEUIMBAHUS

Pa3nea 3. Teopus

IBOJIOIIUA

KoHntponbhas pabora «Teopernueckue
ACIEKThI IBOJIIOLIMY KU3HU Ha 3eMie»

OK 02 Tema 3.1. Uctopus @pOHTaIBHBIN OIIPOC

OK 04 ABOJIFOLIMOHHOTO YUYEHHUS Pa3paboTka  J€HTBI  BpEeMEHM  pa3BUTHUSA
SBOJIIOIIMOHHOTO YUEHHUS

OK 02 Tema 3.2. Muxkpossomonyst  |PpoHTaIBHBIN 0IIPOC
Pa3paboTka rioccapusi TEpMHUHOB

OK 02 Tema 3.3. MakpooBomtorusi  |OrieHnBaeMasi TUCKYCCHS
Pazpabotka rioccapus TepMHUHOB

OK 02 Tema 3.4. Bo3HukHOBeHHE U |PpOHTANIBHBIN 0IIpOC

OK 04 pasButTHe xu3HU Ha 3emsie  |[logroroBka M MpenCTaBICHHE  YCTHOIO
COOOIIIEHUs U JIEHTHl BpEMEHN BO3HUKHOBEHUS U
Pa3BUTHS )KUBOTHOTO U PACTUTEIILHOTO MUPA

OK 02 Tema 3.5. IIpoucxoxnenne |PpoHTaIBHBIN OIIPOC

OK 04 YEJI0BEKa — AHTPOIIOTEHE3 Pa3paboTka JIeHT BpeMEHU M MEHTAJIbHBIX KapT
Ha  BbIOOp:  «DBOJIOLHUS  COBPEMEHHOIO
yenoBeka», «BpemMs wu mytm pacceneHus
YeJI0BEKa o TUTaHEeTe», «BnusHue
reorpadUyecKkor cpeabl Ha MOPQOJOTHIO H
(GU3MONOTHIO  YETIOBEKay, «Yenoseueckue
packl», 00CcyxaeHuE

Pa3nen 4. Ixoaorus KonTposnbnas pabora «Teopernueckue

ACIICKTHI 5KOJIOTHUHN)»

OK 01 Tema 4.1. Oxkonoruyeckne  |TecT mo sKkosoruueckuM (akropam M cpeaam
OK 07 (haKTOpBI U CPEebI KUZHH. JKA3HU OPTaHU3MOB

OK 01 Tema 4.2. [Tonynsiius, CocraBieHue CcXe€M KpyroBopoTra BEIIECTB,
OK 02 coo01IecTBa, SKOCUCTEMBl  |HCIIOJIB3YSI MaTePUAIIbI JICKIHH

OK 07 Pemenue MPAaKTUKO-OPUEHTUPOBAHHBIX
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pacyeTHBIX 3aJaHMUI O TEPEeHOCY BellecTBa U
SHEPIMM B  DKOCHUCTEMax C  COCTaBJICHHE
Tpoduyeckux Iene u mupamuj OHMOMacchl U
SHEPIrUun

OK 01 Tema 4.3. buocdepa - OneHnBaemast TUCKYCCHS

OK 02 rinodanpHas skonorudeckas |Tect

OK 07 cucrema Pemenue [IPaKTUKO-OPUEHTHPOBAHHBIX
pacyeTHBIX 3ajlad Ha OMpeIeiCHUE IUIOMIAIN
HAaCaXJICHUW I CHWKCHHSI KOHIICHTPAIMH
YIJIEKHUCIIOTO Ta3a B aTMoc(epe CBOEro pernoHa
MIPOYKUBAHUS

OK 01 Tema 4.4. Biusiaue Tect

OK 02 aHTPOIIOTeHHBIX (hakTOpoB  |PereHue MIPaKTUKO-OPUEHTUPOBAHHBIX

OK 04 Ha Ouocdepy pacyeTHBIX 3a/IaHU I o COXpPaHEHUIO

OK 07 IIPUPOJHBIX  PECYPCOB  CBOErO0  pPErHOHA
IPOKUBAHUS

OK 02 Tema 4.5.Bnusaue OueHnBaemasi JUCKyCCHS

OK 04 COIMAIbHO-PKOJIOTUYECKUX | BBINOMHEHNS MPAKTUYECKUX 3aJaHuM:

OK 07 (hakTOpOB Ha 37I0POBHE «OrmpeneneHne CyTOYHOTO pallioHa TUTaHUSY,

YCJIOBCKA

«Co3manue HWHAMBUAYATbHONW MaMITKA 11O
OpraHM3alli  palMoOHAIbHON  (Qu3MUecKon
AKTUBHOCTH

Brimonaenue 1abopatopHoii paboThl Ha BBIOOD:
«YMcTBeHHas: pabOTOCTIOCOOHOCTH Y,
«Brnusaue — abuoTtmueckux  (akTOpoB
YeJIoBeKa (HU3KUE M BHICOKUE TEMIIEPATYPHI)»

Ha

*[IpoheccnoHanTbHO-OPUEHTUPOBAHHO

3amura Keiica: IpeACTaBICHHE pE3yJbTaTOB

CoJiepyKaHue peleHus KeWcoB (BBICTYILIEHUE c
Paspnen 5. buoJsiorusi B :KU3HH Mpe3eHTaluen)
OK 01 *Tema 5.1 buotexnonoruu B |BeinmonHeHue keiica Ha aHanu3 WHGOpPMAMU O
OK 02 JKU3HU KaX0T0 Hay4HbIX JNOCTHKEHHUSIX B obnactu
OK 04 T€HETUYECKUX TEXHOJIOTHUH, KJIE€TOYHOH
I1K1... WHXEHEepUHU, NHUIIEBbIX OuoTexHoNoTui (1o
rpymnmnam), IIPEJICTaBICHHE pE3yJIbTaTOB
pEIIEeHHS KEeMCOB
OK 01 *Tewma 5.2.buorexnonoruu B |BrinmonHenue keiica Ha aHanu3 uHopmanuu o
OK 02 MEAHINHE U (hapMaluu pa3BUTUM OMOTEXHOJOTHH B MEIUIMHE U
OK 04 ¢bapmanuu (o  rpymnmam), IpeJCTaBICHHE
IIK... PE3YJITaTOB PELICHUS KEWCOB
Paznen 6. buoskosornueckue ucciaenopanusi |IIpeacraBinenre  pe3ynbTaTOB  BBIITOJTHEHUS
y4eOHO-UCCIEI0BATENbCKUX IIPOEKTOB

(BBICTYILIEHUE C TTPE3EHTAIUEH )

OK 01 Tema 6.1. OCHOBHBIE METOJIBI
OK 02 OHMOPKOIOTHYECKUX

OK 04 HCCIIEIOBaHNHI

OK 07

Brimonnenue 1abopaTopHbIX pabOT Ha BBIOOP B
MUHUTPYMIAX:

1. BnusiHre TeMneparypbl Ha pocTa U
(PU3MOTOTHYECKYIO aKTUBHOCTD JPOMOKEBBIX
KJIETOK

2. BiusiHue yriaeBoJioB Ha pocTa U
(U3NOJIOTUYECKYIO aKTUBHOCTD JAPOAOKEBBIX

'k ykasbiBatoTcs B cootBeTcTBUM ¢ @I'OC CIIO peanusyemoii mpodeccuu / CriernaabHOCTH
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KJIETOK
3. CoderaHHOE BIUSHHUE TEMIIEPATYPHI U
YIJIEBOJIOB Ha pocTa U (PU3HUOJIOTUYECKYIO
AKTUBHOCTb JIPOIKEBBIX KIJIETOK
OK 01 Tema 6.2 buoskonoruueckuii |Beimosnnenue y4e0HO-UCCIIeI0BATEIHCKOTO
OK 02 AKCIEPUMEHT MIPOEKTa Ha BHIOOD:
OK 04 1. Ouenka kadecTBa aTMOc(epHOTO BO3ayXa
OK 07 2. OreHka Ka4decTBa I1094B METOIOM
¢duTOTECTUPOBAHUS
3. OneHka kayecTBa BOJ] IOBEPXHOCTHBIX
BOJIOEMOB 10 OPTAHOJICTITUYECKUM U (PU3UKO-
XUMHUYECKUM CBOMCTBaM
4. Bnusnue ITAB Ha poct 1 pa3BuTHe CEMsIH
BBICIIIUX PAaCTECHUI
5. BiusiHue coneBoro 3arpsi3HEHHUS Ha pOCT U
pa3BUTHE CEMSH BBICUINX PAaCTEHUN
OK 01 Brinmonnenue 3x3aMeHaMOHHBIX 3aJaHUN
OK 02
OK 04
OK 07

Oo0pa3oBare/ibHbIE TEXHOJIOTHHI

HpI/I HN3YUCHUHN JUCHUIINIMHBI IPUMCHAIOTCSA CIICAYIOIINC O6p3,30BaTeJH)HI)I€ U MHTCPAKTHUBHBLIC

TCXHOJIOT'UH:

TEXHOJIOTHS aJalTUBHOTO 00Y4YeHMUS;

TEXHOJIOTHSI HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHOTO O0YyUEHUS;
TEXHOJIOTUS IPOEKTHOTO 00yUEHHS.

JEKLMs-BU3YyaIU3aLns

JEKIHS ¢ IPUMEHEHHUEM TeXHOJIOTU Mpo0IeMHOro 00yueHHs
JEKLHS-TAAIIOT

BCTPEYHM CO CHEeNHATUCTaMH COOTBETCTBYIOIIETO NPOGIIsL U T.I1.
OpraHu3anus TEMaTUYECKUX MEPOIIPUATUN, IKCKYPCUH U T.II.
pelIeHre KOHKPETHBIX MPO(PECCHOHAIBHBIX CUTYaLUN

TecToBbIe BONIPOCHI 1JIs1 IPOBEAECHHUS TEKYIEro KOHTPOJISA 10 JUCHUILIMHE
1. Azotucroe ocHoBaHue ajieHuH B Mojekyne JIHK kommiemenTapHo...

1) ryanuny;
2) HUTO3UHY;

3) ypauuiny;
4) THMHHY.

2. K mypruHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSTCH. ..
1) aeHNH ¥ TYaHUH,

2) ryaHUH M LIUTO3UH;

3) UMTO3UH U YpaLWII;

4) ypamui 1 aJieHuH.

3. Beibepure ¢pynknuro nPHK?

1) XxpaHeHue reHeTHYeCKOi nH(pOpMAIUH;

2) TPaHCIIOPT AMUHOKHUCIIOTHI B pHOOCOMY;

3) BXOAUT B cOCTaB puOOCOM;

4) nepeHoc reHerudeckoii uHpopmanuio ot JIHK k pudocome.
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4. KitleTKr 3yKapuoT HE CoaepKar...
1) mu3ocowm;

2) pudocom;

3) me30coM.;

4) komruiekca I'ob K.

5. KieTku npokapuoT coiepxKar...
1) KJICTOYHBIH HEHTD;

2) SHIOTUIa3MaTHYECKYIO CETh;

3) pub0COMBI H ME30COMBI;

4) komruiekc ['0bKM 1 TU30COMBI.

6. Kakue opranou/ipl BCTpedaroTcs TOJIBKO B PACTUTEIBHBIX KJIETKAX?
1) sHOMIIa3MaTHYECKas CETh;

2) IACTH/IBI;

3) MUTOXOHIpUH;

4) xoMIuIekc ['onbIKH.

7. B Mmerada3zHoil XpOMOCOME BBIICIISIOT. .
1) nuieun u LEHTpOCOMY;

2) IGHTPOCOMY U IICHTPHOJIH;

3) UEHTPHUOJIU U LIEHTPOMEPY;

4) HeHTpOMepY H IJIeYH.

8. K aBroTpodam otHOCATCH. ..

1) Bupychi;

2) XeMOCHHTE3HPYIOIIHe 0AKTePUH;
3) rpuoBsL;

4) napazutudeckue OaKTepUU.

9. Tpanckpunuus — 3T0...

1) cBsi3piBaHre aMUHOKHUCIIOTHI ¢ TPHK;
2) mepeHoC aMHUHOKUCIIOTHI B pUOOCOMY;
3) ynBoenune monekynsl [JHK;

4) cunte3 nPHK na matpuue JJHK.

10. Ecnmu kommpyromiast Oenok dYacTe reHa coiepkur 6000 map HYKIEOTHIOB, TO CKOJBKO
AMUHOKHCJIOT B KOJIUPYEMOi MoJiekyJe Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepe4yuciIeHHbIX 00e3HE!, BEI3BIBAIOTCS BUPYCAMHU?
a) Tyoepkynes u qudrepus;

0) dudrepus u CITN/;

B) CIIU/I u rpumm;

') TPUIIT U TyOepKyIie3;

12. B pe3ynbTare nepBoro ACJICHUs Meio3a MPOUCXO/INT:
a) yBeIM4EeHUE Habopa XpOMOCOM;
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0) yMeHbIIeHHe HA0Opa XPOMOCOM;
B) COXpaHEHHE UCXOTHOTO Habopa XPOMOCOM.

13. Yro npoucxonut B aHadase Il meiioza?

1) cnupanu3zanus XpoMocoM;

2) pacxokJIeHHe K MOJIKCcaM JIBYXpPOMATHIHBIX XPOMOCOM;
3) pacxo:knenne K MOJI0CaM XpPOMaTHL;

4) pacroyioEeHHEe XPOMOCOM B TNIOCKOCTH 9KBAaTOPA KJIETKH.

14. YcTaHOBHUTE COOTBETCTBUE

Opranoun OyHKIHS
1) pubocoma A) mepeBaprMBaHHE OTMEPIIHNX KIETOK
2) XJI0pOILIACTHI b) dporocunTe3
3) MU30COMBI B) cunte3 6enka
4) EHTPUOIH I') oOpazoBaHue BepeTeHa JICTICHUS

OrtanoH: 1-B; 2-b; 3-A; 4-T

15. BeiOepure XUMHUYECKHE 3JIEMEHTBI KJICTKH, KOTOPBIE BXOJIST B COCTAB OPTaHUYECKUX BEIICCTB:
1) xanpuuii;

2) yriepon;

3) HMHK;

4) BogoOpox;

5) kucJopon;

6) Menpb;

7) a3oT.

16. YcTaHOBHATE COOTBETCTBUE

['pymnmbsl aMMHOKHCIIOT IIpencraBurenn
1. HelitpanbHble A) rimyraMuHOBas KUCIIOTa
2. Kucnsre b) nu3un
3. OcHOBHBIE B) ananun

Oranon: 1-B; 2-A; 3-b

17. B monekyne JIHK nykieotuasl, conepxarue ageHuH, cocTaBisitoT 10%. CKOJIBKO MPOIIEHTOB B
JAHHOW MOJIEKYJI€ HYKJIEOTUOB, COJEPKAILNX IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.
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18. B monexkyne PHK nykneotuasl, comepxkamue ypauui, coctaBisiior — 30% u agenun — 40%.
CKOJBKO MPOLIEHTOB aJ€HUIIOBBIX HYKJICOTUIOB coaepxkutcsa B uenu JHK, kommiueMeHTapHOU TOM,
Ha KOTOpo# cuHTe3upoBanach 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Yuactok monekynbsl JJHK coctour u3z 60 nap nykineorunos. Onpenennure AJIMHY 3TOTO ydacTka
(paccrosiaue mexay Hykiaeotuaamu B JIHK cocrasnser 0,34 Hm)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment Monekynbl JJHK comepxut 1230 HykneoTHaHbIX OCTaTKOB. CKOJIBKO aMUHOKHCIOT
OyzeT BXOJUTh B cocTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

Bomnpocs! k 3k3ameHy
1 CgoiicTBa XMBOI U HEKUBOM MaTEpPHH.
2. Pa3ButHe npeacTaBIeHUN O MPOUCXOXKIECHUN KU3HU. COBPEMEHHBIE TEOPHUHU TIPOUCX OXKICHHS
KHU3HU.
3. Teopus A.M. OnapuHa o NpOUCXOXKJICHUH KU3HH.
4. KnerouHas Teopusl.
5. Ctpoenue u pynkunu odonouku kinetku. Garountos. [InHonuTO3.
6. Crpoenne u (HYHKIIUU OPTaHOUIOB KIICTKH.
7. Snpo u ero opraHouapl.
8. Hexknerounsie GOpPMBI )KU3HH - BUPYCHI.
9. Xumuueckuii coctaB kineTku. Heoprannieckue BemiecTsa.
10. benkwu, ux cTpoeHHe.
11. CgoiictBa 1 GyHKIINH OETIKOB.
12. Vrnesonsl. JInnmae!.
13. Hyxuieunossie kucnots! - JJHK u PHK.
14. TInactuyeckuit oOMeH. buocunres 6e1KoB.
15. Muto3: 3HaYeHue, XapakTepucTuka (as.
16. ®opmbI OecroIoro pa3sMHOKEHHST OPTaHU3MOB.
17. TlonoBoe pa3MHOKEHHUSI.
18. Meiio3: 3HaUeHHE, XapaKTePUCTHKA (a3.
19. Onrorenes. PazButue 3aposbiiia.
20. TTocTaMOprOHAIEHOE pa3BUTHE.
21. Monorubpuatnoe ckpermsanue. [lepsblii 3akon Menzes.
22. lurubpuaHoe ckpenuBanue. Bropoit 3akon Menzens.
23. SIBneHue CLEIIEHHOro HaceJOBaHHsI U TeHETHKa IoJa.
24. I'eneTuka yesnoBeKa U €€ 3HaYeHUe [ MEULMHBI U 3]paBOOXPAHEHHUS.
25. MoudukaimoHHas n3MeHIUBOCTh. KOMOMHATHBHAS N3MEHYHUBOCTD.
26. MyTtanuoHHas '3MEHYHBOCTb.
27. 3amauu COBPEMEHHOM ceeKInu. MeToIbl CeIeKIINN PacTSHHA.
28. TlpokaproTHUYECKUE KIICTKH.
29. OcoOEHHOCTH CENEeKUUH KUBOTHBIX. THITbI CKPEIIMBAHUS U METOBI pa3BeICHUS B
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YKUBOTHOBOJICTBE.

30. Otnanennast rTHOpUAN3AIUS TOMAITHUX )KUBOTHBIX.

31. Cenexnusi MUKPOOPTaHH3MOB.

32. buorexHomnorus.

33. DBomronroHHbBIE ipeicTaieHus 10 Y. Jlapsuna.

34. [Ipennocbuiky Bo3HUKHOBeHUs yuenust Y. JlapBuHa. OCHOBHbIE MOJIO0KEHUS €r0 YUCHHUS.
35. Bun. Kpurepuu Bua.

36. Tlomysmsiius - equHUIIA YBOJTIOLIIHH.

37. Cx0acTBO 3apobllIei 1 SMOpHOHATIbHAS TUBEPIeHIUS IPU3HAKOB. broreHeTnyeckuii 3aKoH.
38. UckyccTBeHHBbIH 0TOOP. DaKTOPHI IBOIOLUY TOPO KUBOTHBIX U COPTOB PACTCHUIA.
39. Bopb0a 3a cyriecTBOBaHUE.

40. EcrecTBenHbIi 0TOOD, Apyrue GakTophl SBOJIOIUH.

41. IlpucriocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTD.

42. O6pa3oBaHUE HOBBIX BUIOB. MUKPO3BOJIIOIIHS.

43. MakposBoonusi, e€ T0Ka3aTeIbCTBa.

44. T'maBHBIC HAMIPABIICHUS SBOJIFOLIMK OPTaHUYECKOTO MUDPA.

45. Uctopust pa3BUTHSI AKU3HU Ha 3eMIIE.

46. JlokaszarenbCcTBa MPOUCXOXKICHUS YEIOBEKA OT )KUBOTHBIX.

47. JIBmKyIye CHIIbI aHTPOIIOT€HE3a.

48. HanpaBieHus 3BOJIOIUH YeloBeKa. J[peBHeHIe Jroau.

49. JIpeBHUE U TICPBHIC COBPEMECHHBIC JTFO/IH.

IIpakTnyeckue 3agaHus
IIpakTuyeckas padora Ne 1. Crpoenue u GyHKIIUH KIETKH.
Llenb: copMHUpOBATH Y yUyaIIuXcs IPEJCTABICHUS O CTPOCHUHU M (DYHKIIMH KIICTKH.
3aganug. 1. HaOmromeHue KIETOK pacTeHUH M JKMBOTHBIX 1101 MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpEnaparax, ux OINUCaHue.
3ananue 2. [IpuroroBieHue u onucaHne MUKPOIIPENapaToB KIETOK PACTEHUH.
3ananue 3. CpaBHEHHE CTPOEHNUS KJIETOK PACTEHUM M KUBOTHBIX 11O TOTOBBIM MUKPOIIPENapaTaM.
O1neHouHOE CPesICTBO: TECTHI, pedeparsl.
IIpakTnyeckas padora Ne 2. IHauBuayanbHOe pa3BUTHE OPraHU3Ma
[{enb: oxapakTepu30BaTh 0COOEHHOCTH MHAMBUAYAILHOTO Pa3BUTHS OPraHU3Ma.
3amanue 1. BpiABIeHME W omnMcaHHWE IPU3HAKOB CXOJCTBA 3apOJBIIIEH YeIOBeKa M APYTHUX
MO3BOHOYHBIX KaK J0Ka3aTebCTBO MX IBOJIFOIIMOHHOTO POJICTBA.
3ananue 2. OxapakTepu30BaTh pa3jIMYHbIE BUJIbI OHTOTCHE3A.
O1neHOYHOE CPEeNICTBO: TECTHI, pedeparhl.
IIpakTyeckas padora Ne 3. 3aKkOHOMEPHOCTH U3MEHYUBOCTH.
[{enb: BBIIBUTH OCHOBHBIE 3aKOHOMEPHOCTH U3MEHYUBOCTH.
3ananue 1. OCHOBBI yYEHHS O HACJIEICTBEHHOCTU U U3MEHYMBOCTH.
3amanne 2. Ananu3 GeHOTUITHYECKON N3MEHYMBOCTH.
O11eHOYHOE CPEJICTBO: TECTHI, pedhepaTsl.
IIpakTuyeckas padora Ne 4. OCHOBBI CENEKIMN PACTEHU, dKUBOTHBIX U MUKPOOPTaHU3MOB.
Ilenb: oxapakTepu30BaTh OCHOBBI CEJIEKIIMM PACTEHUN U )KMBOTHBIX.
3ananue 1. CocTaBiieHne IPOCTEUIINX CXEM MOHOTUOPUIHOTO U JUTUOPUTHOTO CKPEIMBAHUS.
3ananue 2. PerieHne reHeTHYeCcKuX 3a1a4.
OrneHoYHOE CPEeNICTBO: TECTHI, pedepaThl.
IIpakTnyeckas padora Ne S. Victopus pa3BUTHS 3BOTIOLUOHHBIX UACH.
[lenb: BBIABUTH HCTOPUYECKYIO COCTABIIAIOIIYIO PA3BUTHUS DBOJIOLNOHHBIX HIEH.
3ananue 1. Ucropus 3omtonuu (Benymue yuenslie K.JIunnei, XX.b.Jlamapk, Y. JlapBuHn).
3aganve 2. AHaJIW3 W OLICHKA PA3JUYHBIX TUIOTE3 MPOUCXOXKACHUS KU3HU. M3ydeHue OCHOBHBIX
3aKOHOMEPHOCTEN BO3HUKHOBEHMS, pa3BUTHUS U CYLIECTBOBAHHUS XKU3HU Ha 3eMIIE.
3aganue 3. Y ClI0KHEHUE )KUBBIX OPTaHU3MOB B MPOIECCE IBOJIOIUU.
O1eHOYHOE CPEJCTBO: TECTHI, pehepaTsl.
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IIpakTyeckas padora Ne 6. Draribl 5BOIIOIMH YEIOBEKA.

Llenb: oxapakTepu30BaTh OCHOBHBIE 3TAIlbl 3BOIIOIMH YEIOBEKa.

3ananue 1. AHanu3 U OlIEHKA Pa3IuYHbIX TUIIOTE3 O MIPOUCXOXKICHUH YETOBEKa. .

3aganue 2. Kputuka pacusma.

OrneHO4HOE CPEJCTBO: TECTHI, pedhepaTsl.

IIpakTuyeckasi padora Ne 7. buocdepa - rinmobdanpHas SKOCHCTEMA.

Llenb: oxapakTepru30BaTh SKOJIOTUYECKYIO COCTABIISIONIYIO OUOJIOTHH.

3amanue 1. CpaBHHUTEIbHOE ONHCAHUE OJHOW M3 €CTECTBEHHBIX MPUPOJHBIX CHUCTEM (HaIrpHuMep,
Jeca) ¥ Kakon-HUOyIb arpo3KOCUCTEMBI (HalIpUMeEp, MILEHUYHOTO TOJIs).

3amanue 2. CocTaBiieHHE CXeM Mepeqauyd BEIIeCTB M AHEPruH MO LEMsIM MUTaHUS B MPHUPOJHOMN
HKOCHCTEME U B arpoL€HO3E.

3ananue 3. Onucanue U NPaKTHUYECKOE CO3/IaHNE UCKYCCTBEHHOM 3KOCHCTEMBI.

O1neHO4HOE CPEJCTBO: TECTHI, pehepaTsl.

IIpakTuyeckas padora Ne 8. buonuka kak 0JJHO U3 HapaBlIeHU OUOIOTUU U KUOEPHETUKHU.

[lenb: oxapakTepu3oBaTh OMOHMKA KaK OJIHO U3 HAIpaBIEHUIM OMOJIOTUU U KHOEPHETHKU.

3ananue 1. IlonsTHe n 3HaueHNe OMOHUKU.

3ananue 2. IlepcieKTHBHBIC HANIPABICHUST OMOHHKH.

O1neHO4HOE CPEJCTBO: TECTHI, pedeparTsl.

CuryanuoHHbIE 321241
IIpensosxkure pemenne nNpodaemMsbl.
Curyanus 1
[TpoGuema:
B6sm3u mMukpopaiioHa ¢ KWIbBIMHU IOMaMHU CIJITAHUPOBAaHA aBTOCTOSIHKA, KOTOpas Oy/JeT BIUIOTHYIO
FPaHUYUTH C OBE3/IaMU K JOMaM, C TPOTyapaMu U A€TCKUMH IUIOLIaIKaMH JUIsl UTP U IPOTYJIOK.
Ilocnencraus:
ABTOMAIIMHBI 3arps3HSIOT BO3AYX YTrapHbIM TIa30M, OKCHUIAMHM CEpbl W a30Ta, albJCTHAAMH,
YIII€BOIOPOAAMHU, a3PO30JIIMU CBUHIIA, COSMHEHUSIMH MBbIIIIbSIKA.
[ToBpImaeTcst TpaHCIIOPTHAsI Harpy3ka Ha JIOPOTM — MOABE3/bI K KWIBIM JI0MaM, YTO MOBBIIIAET BO
MHOT0 pa3 yrpo3y TpaBMaTHu3Ma >KUTENEH.
Jletn Ha mporyakax Mojy4ar He O370pOBJIEHHE OpraHW3Ma, a HAa00OPOT CHM)KEHHE YCTOMUYMBOCTH
MMMYHHOH CHUCTEMBI U BO3MOXHOCTb Pa3BUTHUS APYTUX CEPhE3HBIX 3a00J1€BaHUM.
YcunuBaercs 1yMoOBO€ 3arpsi3HeHne, OCOOCHHO B YTPEHHHME U BEUEPHHUE Yachl.
Curyauus 2
[Tpobnema:
B ropoackom mapke BelpyOuiM crapble JepeBbsi. PacnuieHHble Ha 4acTU CTBOJIBI TaK M OCTAJIUCH
JeKaTh Ha 3€MJIe: BBIBE3TM HX C TEPPUTOPUM Napka o4deHb jaoporo. llpeanmoxxkure pemienue
pOOJIEMBI.
Ilocnencraus:
Crapble 1epeBbs — MECTO JKHUTEIbCTBA MHOTMX OOJIE3HETBOPHBIX OPraHU3MOB, KOTOpPHIE MOTYT
3apa3uTh MOJIOABIE IEPEBBSL.
Pacniuiennble OpeBHAa MNpUIAIOT MapKy HE pecrneKkTaOeabHbId BHUA, TMOMPOCTY 3axJIamiiss,
3HAYUTENBHYIO YacTh MapKa.
Jns nereit M B3pOCHBIX Ha TMPOTYJKax OHHM CO3AAIOT JOIOJIHUTENIbHbIE HEyno0cTBa, T.K.
CIOCOOCTBYIOT HEYasHHOMY TPaBMaTH3MY.
Curyanus 3
[Tpobnema:
OBpar nepes ceioM 3apoc KparuBOM, JOIMYXOM, YepTOMOJIOXOM. BecHOl cyxue cTeban mpuaarT He
ACTETUYHBINA BUJ Ha Bbe3JIe B ceno. [IpHHATO perieHne cxeub cTapble, Cyxue CTeOIn «Ha KOPHIO».
ITocaencTBus:
Taxoli crocob He pemiaer MpoOiIeMy «3CTETUYHOCTH», T.K. HET TapaHTUHU, YTO CrOPST BCe CTEOIH
KpaIuBBl, JIOIIyXa, 4ePTOIO0JIOXA.
Beiropur xyxmias TpaBa IepBoro, BTOporo sipycoB, a BMECTE C HEM U BEpXHUH CIIOM I'ymyca I0YBHI,
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YTO 3HAYUTEJIbHO YXYALIUT MJI0I0POUE TTOYUBBI.
bynyTt onHO3HAaYHO pa3opeHbl THE3/a MTUL], OOUTAIOIIMX B 3TOM OBpare, YHUUTOKEHbI KJIaJKH SUI]
MHOTHX BH/IOB HACEKOMBIX, UTO OIIYTUMO CKa)XeTcsl Ha OMopa3sHO0Opa3uu OKPECTHOCTEH cena.
CoznaeTcsi cCioHTaHHAs CUTYalusl, 6JIaronpHUsATCTBYIOLIAs ONMIACHOCTH Moxapa. Jleranusaius 1aHHOTO
croco0a BBI3BIBAET PEAKLUIO «IOJpa)kaHUsA», KOTOpas IPOSBISETCS B TOM, YTO JIIOAM HAYMHAIOT
TaKUM CIIOCOOOM «COOUPATHY CYXYIO TPaBY U HEMIOCPEJICTBEHHO Y CBOUX JIOMOB, «yJIyYIlaThy», TAKUM
o0Opa3om, nmacrowuia.

Curtyanus 4

[Ipu OnaroycTpoiicTBE TEPPUTOPHH HOBOCTPOEK MOXKHO YacTO HAOIIOAATh 3acTOM JIOKAECBOM
BJIaru. B uem nprunHa JaHHBIX SBJICHUN?

[TocnencTBust: B TaKUX MECTax OOpPa3yIOTCS 3aCTOMHBIE JYXH, TUIOXO PACTYT 3€JICHbIC HACAXKICHHUS,
0COOEHHO B IIEPBbIE T'O/IbI UX BBICAJIKH.

Keiicbl
1.«Teopus 3BOTIOLUI
Opnnaxnael k Y.JlapBuHy npuiia feieranusi OKPEeCTHBIX (epMepOB 3a Pa3bsICHEHUEM, ITOYEMY Y HUX
NaJalT ypoxkau kiesepa. [Ipexne yem aTh OTBET, BEIMKUI YUEHBIN caM MPOBEJI MAcCy ONBITOB U
TOJIBKO TIOCIIE ITTUTENbHBIX HAOMIOICHUI 1al COBET (hepMepam.
Ero apyr m ydenuk Tomac I'ekcnu mocne 3TOro ciaydas NpujyMald HHTEPECHYIO 3ajady, CYTh
KOTOpoil cBogmiack k ciuenywomeMy: «Komy bpurtanus OnaromapHa 3a TO, 4TO CTajla BEITHUKOM
MOPCKOH J1ep:KaBon?».
Bormpocs! u 3aianus:
D)IIpennonoxute, kakou coBeT aan Y.Japsun dhepmepam.
2)IIpennoxure cBOM BapuaHT pemieHus 3agaun 1.1 exciau
2. «Cenexuus»
B ongHOM 13 (epMepckux XO035CTB CIIydaifHO poJMiIcs SITHEHOK ¢ YKOpOueHHbIMH Horamu. Ho Takoe
YPOACTBO OKa3aJloCh BBITOAHO JUIsl YEJIOBEKA, T.K. OH HE MOTI NEPENpbITHYTh 4epe3 u3ropoab. 1
dbepmMepsl OCTAaBUIIN €T0 IS TadbHEHIero npoaobkeHus poja. Bekope Obuta co3gaHa HOBast Mopojia
OBell.
Bomnpocs! u 3aganus:
O KakoM THIIE U3MEHUYNBOCTH UJIET PEUb.
[Tpennoxute cnocoO BeIBEIEHNS HOBOM MOPOABI KOPOTKOHOTHX OBEII.
3. «DKoJIoTH»
CwmupnoB Buranuii [leTpoBud gaBHO MeuTasl 0 HEOOJIBIIOM JadyHOM ydacTke. KynuB ydactok 3emun
HEJAJIEKO OT ropoja, EMY CTAJO YXAaCHO MHTEPECHO, KaKUE€ KUBOTHBIE U PACTEHMsI XKWJIN HA 3TOM
yuacTke npexzae. OH oOpaTuics 3a COBETOM K CBOEMY LIKOJIbHOMY ToBapullly — BonkoBy Muxaumy
HBanoBu4y — MOKTOpY Ouonormueckux Hayk. Muxaun VBaHOBWUY BHauaie YAMBHICS HEOOBIYHOMN
npockbe apyra, HO 3aTeM 3a/Jajl OJIUH YTOUYHSIONIMK BOMPOC, Ha KoTopbld Buramuii [lerpoBud He
cMor oTBeTuTh. Torga Muxaun MBaHOBUY MPEMIOKUIT «IIBITIMBOMY» 3€MIIEBIIAJIEIbIY HECKOJIBKO
CIoco00B, O3BOJIAIOIINX YAOBIETBOPUTH €T0 JIFOOOMBITCTBO.
Bomnpocs! 1 3ananus:
» Kakoit Bornpoc 3aman Muxaun MBanosuu Butanuro [lerpoBuuy?
+ Kakue cmnocoObl HcciaenoBaHMs JAa4HOTO YydacTKa Mpemanoxkwi Muxaun VBaHOBUY CBoeMy
IIKOJIbHOMY TOBapHILy?
4. «Metoasl nutonoruu. Knerounas teopusi»
Bo3sne onHol n3 knuHUK B bepnuHe cTOMT maMmsaTHUK ydeHOMY. OH M3BECTEH Kak Bpady, YUYEHBIH,
OCHOBOIIOJIOKHUK T€OpHUH mnarosnoruu B Meaunune. [locne skcnenunuu co llnumanoM oH ocHOBal B
bepnune «I'epMaHCKUil My3€el Okl M TOMAIIIHEN yTBApU». MBI )K€ 3HaeM €ro, MPEekKJIe BCEro, Kak
4eJI0BEKA, KOTOPHIN BHEC 3aBEPILAIOIIUE IITPUXHU B KIETOUHYIO TEOPHIO.
Bonpoce! u 3ananus:
Kak 30ByT 3TOr0 y4eHoro, KakumMu paboTamu B 00J1aCTH OHOJIOTHH OH U3BECTEH?
Uctopus co3ganust KJI€TOYHON TEOPHH.
Kakue nocTynarel kieTo4Hoi Teopun 6putH npeioskeHsl M. Hnedinenom u T. [Bannom?
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Ha3oBute OCHOBHBIE ITYHKTBI COBPEMEHHOU KJIIETOYHOU TEOPHH.

OCHOBHBIE METOBI HCCIICAOBAHUS KIETOK.

5. «lIuieBbie ey

B 1953 r. B O1HOM SIIIOHCKOM CEJIEHUM JIFOIU Hadajad 00JeTh KaKOH-TO HEIMOHATHOI 0oiie3Hpro. OHa
nopakaja HEPBHYIO CUCTEMY: y OOJIbHBIX Hapyllajiach KOOPAMHALMS ABUKEHUH, OHU TEPSIIU CIIyX,
3pEeHHE, PacCyIOK.

Bpauu nocraBunu nuartos: otpasienue pryThio. Ho oTkyaa B3sutach 3ta pryTth? IlpaBna, mocenok
HaxXOJUJICS PSJIOM C MOPCKHM 3aJIMBOM, KyJla XUMHYECKHI 3aBOJ cOpachiBaJl CBOM OTXO[IbI, B TOM
qrclie ¥ pTyTh. Ho comepikanue pTyTH B MOPCKOU BOJIE OBLIIO HUUTOKHBIM.

Bonpock! u 3ananus:

Kak MOXHO 00BSCHUTH MPUIHHBI ITOTO TMPOUCIISCTBHUS?

Jaiite onpeneneHre NUIIEBOM LIETH, HA30BUTE OCHOBHBIC UX THIIHI.

Kakast nuieBas 1enp BKIOUaeT B ceOs OoJIbIliee YHMCI0 3BEHbEB: BOJHAS WM Ha3zeMHas? JlokaxkuTte
9TO Ha MpUMEpaX.

Kakum 00pa3oM MpoHCXOAUT KPYTOBOPOT BEILIECTB B 9KOCHCTEME, KAaKUE TUIbI OPTaHU3MOB UTPAIOT
OCHOBHYIO pOJib B €r0 MOJAJIepKaHUuU?

6. «MeTOoIbI MCCIICIOBAHMS B OMOJIOTHNY.

AMEepUKaHCKHE YYEHbIE BOCCTAHOBUJIM CEPACUHYIO MBIIIILY, [TOJIYYUB €€ KJIETKH U3 COCIUHUTEIbHON
TkaHu. COeIMHUTENbHOTKAHHBIC KJIETKU OBUIN «IIE€PErnporpaMMHUPOBAHBD) C MOMOIIBIO BHUPYCHBIX
BEKTOPOB, B pe3yjbTaTe€ M3 HHUX pa3BWIMCh HOpPMAaJbHbIE KapAUOMHOLMUTHI. Pe3ynbTaThl 3TOrO
WCCJICIOBAHMS U HEKOTOPBIX JIPYTrUX pabOT CBUAETENHCTBYIOT 00 yCIexaxX pereHepaTUBHBIX METOJIOB
B OMOJIOTMIH ¥ MEIUIIMHE.

Bomnpocs! 1 3aganus:

Kakoe 3HaueHne UMeu 3TU METOIbI I Pa3BUTHUSI OMOIOTHH KaK HayKu?

[TpennoxuTe HECKOIBKO CBOMX BapUaHTOB IyTel pazButus 6uosoruu B XXI Beke.

Kakue Oone3Hu, mo BamiemMy MHEHHUIO, OYAyT MOOEKICHBI YETOBEUYECTBOM IPU MOMOIIU METO/I0B
MOJIEKYJISIPHOM OHMOJIOTUH, UMMYHOIIOTUU, TEHETUKH B MEPBYIO OUYepeab?

3amaun
3amaga 1. Omnpenenure, Kakas OKpacka LIBETKOB OyAeT Yy pacTeHHH Iopoxa, MOJYyYEHHBIX OT
CaMOOTIBbUICHHS] TOMO3UTOTHBIX POJUTENBCKUX (POPM ¢ KPaCHBIMHU U C OETIBIMH IIBETKaMH, a TaKXkKe OT
UX CKpELIMBaHUS MEXTy COOOM.
3anaua 2. Ha peGenka c I rpynmoit kpoBu B pojioMe MPETEHAYIOT JIBE POJUTENILCKUE MAPBI:
— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoii kposuy;
— 2 mapa: Marts co II, oren ¢ III rpymnmoit kpoBH.
Kakoii nmape npuHaaiaexxut peGeHok?
3amaua 3. Ompexnenute CpegHUM pa3mep JHCTOYKOB Yy OeJoro Kiesepa, IOJyY€HHOTO OT
CKpELIMBAHUS F'€TOPO3UTOTHBIX PaCTEHUH C JIncTOYKaMu 10 1 7 MM COOTBETCTBEHHO.
3anava 4. IIpoananu3upyiiTe XapakTep Neperadd PeleCCUBHOIO, YACTUYHO CLEMJIEHHOTO C IOJIOM,
HACJIEICTBEHHOTO 3a00JIeBaHUS OT MaTE€PH K IOTOMKaM.
3agaua 5. YV uyenoBeka aqbOMHU3M U CIOCOOHOCTH NPEHMMYIIECTBEHHO BIIAJETh JIEBOM pyKOH —
peliecCUBHbIE MpPHU3HAKW, Hacleqyloluecs He3aBUCUMO. KakoBbl TE€HOTHUIBI pOJUTENEH ¢
HOpPMaJIbHOW MUTMEHTALMEH U BIaICIONINX MPAaBOH PYKOM, €Cli y HUX poJuiIcs peOeHOK anbOMHOC U
nesma?
3amaya 6. Y denmoBeka IMpPaBOPYKOCTb JOMHUHHPYET HaJ| JIEBOPYKOCTBIO, Kaperjia3ocTh HaJ
roimy6oria3octbio. ['omybornaselii mpaBila KeHUJICS Ha Kaperyia3oi mpasiie. Y HUX POJIUIOCH JBOE
JeTeil — Kaperjiasplii jeBmia M romxyoornasbiii mpasma. OT BTOporo Opaka 3TOro K€ MYXYHHBI C
Kaperyiazoil MpaBIION pOAMIOCH NEBATH Kaperja3biX AeTel, OKa3aBIIMXCs MpaBiiamMu. OnpenenuTb
TeHOTHITBI MY>KYHHBI U 00€HX KESHIIHH.
3amaua 7. Y Iletn m Camm kapue riaza, a y ux cecTpbl Mamm — roiyosle. Mama 3Tux nereit
roixyooriaszas, XoTs €e poAUTeNHd MMenu Kapue rnasza. Kakoi mpusnak momunHupyer? Kakoit nser
a3 y nansl? Hanuimmnre reHOTUIIBI BCEX MEPEUNCIICHHBIX JIMII.
3amaua 8. Onpenenure, KaKyl0 MacCy pacTCHHI COXPAHUT OT MOENaHUs I'yCEHUIIAMU TIapa CUHUL TIPU
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BbIKapMJIMBaHUU 4 NTeH10B. Bec ofHOrO NTeHna 5 rpamMma.

3amaua 9. Kakas macca pacTeHui HEOOX0IMMa JIJIsi CYIIECTBOBAHMSI JIUCHI MAaccoil 12Kr, U3 KOTOPBIX
60% — Boma?

3amaua 10. Kakas miomaas HeoOXoauMa Ijisl CyIeCTBOBaHUs AeibpuHa Maccor 120KrT, U3 KOTOPBIX
70% — Bopa, ecinu MPOTyKTUBHOCTH OnorieHo3a 1kB.M mopst 400r cyxoii Gmomaccsl B Toj?

3anava 11. Kakas miomaap OMOIeHO3a MOXKET NMPOKOPMUTH OJIHY OCOOb IOCIIEHEro 3B€Ha B LIEMH
IIUTAHMS: TUIAHKTOH — pbIGa — Tionens. Cyxas Gromacca miankTona ¢ 1 m? cocrasmsier 600 T B rof.
Macca tronens — 300 kr, u3 kotopbix 60% cocTaBiser Boaa.

3amaua 12. Onpenenure, CKOJIBKO BOJKOB MOXET IPOKOPMHUTHCS Ha MPOTSHKEHUH roja Ha TUIOLIaIu
200000 M 2 (IpOU3BOAUTEIBLHOCTH 1 M cocrasiser 300 r), ecnu macca 1 Bosnka 60 kr. CKoIbKO
3aifIIeB MPU 3TOM OyZIeT ChelIeHO, eCIIM Macca 3aia 4 Kr.

3anaya 13. Onpenenurte, CKOJIBKO JHC MOXET MPOKOPMHUTHCS Ha MPOTSHKEHHWU rojla Ha IJIOLAAH
100000 m? (mpou3BOAUTENBHOCTS | m? cocrasister 300 T), eciau Macca 1 smcer 12 kr. CKOIBKO 3aiiies
pu 3ToM OyJeT Che[eHO, €ClIi Macca 3aifia 3 Kr

KonTpoabsHnas pabora

B 3ananusix 1-15 BeiOepuTe 01MH NPABUIBHBIM OTBET:
1. XUMHNYECKYIO OCHOBY XPOMOCOMBI COCTABJISIET MOJIEKYJIA
1) ne30kcuprOOHYKIEMHOBON KHUCIOTHI
2) puOOHYKIEHHOBOW KHCIIOTHI
3) nunuaa
4) monucaxapuaa
2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVYIJIE JHK [TPOUCXOAUT B ITPOUECCE
1) TpancBepcuun
2) penapanuu
3) pernKanuu
4) Tpanchopmanuu
3. JIU1s1 OBPAZOBAHUS JIMITUTHOT'O BUCJI0S BAXHbBI B3BAUMOIENCTBUS MEX Y
MOJIEKYJIAMU JIMITNOB:
1) BonopoaHble 1 HIOHHBIE
2) MOHHBIE M KOBAJIEHTHBIE
3) KoBaNeHTHbIE U THIPO(POOHBIE
4) Tonbko rupodoOHbIE
4. YAAJIEHUE TUMEPOB TUMHNWHA B MOJIEKVYJIE IHK ITPOUCXOAUT B ITPOLIECCE
1) penaparuun
2) Tpanchopmanuu
3) TpaHcBepcun
4) peruMkamnuu
5. JUIS KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) aMMHOKHUCIIOT
2) HyKJI€OTH/IOB
3) rmuKoreHa
4) dpochonunuaos
6. BITPO®A3E MUTO3A JJVIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CUHET
1) TpaHCcKpunIIMN
2) penymiuKainuu
3) nenatypauuu
4) ciupanu3amnuu
7. BIIATOZIAPS KOHBIOTI'AIIUU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT
1) yBenuueHue 4nciaa XpoMoCoM BABOE
2) oOMeH reHeTHYecKOoi nHpopMalel MeX 1y TOMOJIOTUYHBIMH XPOMOCOMaMH
3) yMeHbIIEHHE YHCIa XPOMOCOM BABOE
4) yBenuueHUE YnCiIa raMeT
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8. IIOJIMIIEINITUAHBIE LHEIMN CUHTE3UPYIOTCSA HA PUBOCOMAX, HAXOJAINXCA:
1) B iuTO3071€ M MOIUDHUITUPYIOTCS TAKKE B IIUTO30JIC
2) B 1IuTO301J1€, 3aTeM MOAU(PUIMPYIOTCS B anmapate [ onbmku
3) Ha MeMOpaHe 3HI0IIIIa3MaTHYECKOT0 PETHUKYIYyMa, 3aTeM MOAU(GHUIUPYIOTCS B anmapate [ oibmku
4) B UTO30I1€, 3aTEM MOIUPHUITUPYIOTCS B JIIOMEHE JTU30COMBI
9. UHTPOHBI BCTPEYAIOTCS B TEHAX
1) TonpKO 3yKapuoT apxeOakTepuil
2) SyKapuoT U dyOaKTepuit
3) sybakTepuii u apxedakTepuit
4) apxeOaKTepuil 1 DYKapuoT
10. BCE PEAKIIM1 CMHTE3A OPITAHYECKUNX BEIIECTB B KJIETKE ITPOUCXOJAT
1) o6pazoBanuem mosekysn ATD
2) ¢ 0CBOOOXAEHUEM YHEPTUU
3) pacierieHueM BelecTB
4) “croJIb30BaHUEM PHEPTUU
11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJIMHEHNH C BEJIKAMU
COCTOUT
1) MUTOXOHIpUS
2) xpomocoma
3) ren
4) xjoporuiact
12. JOYEPHUE XPOMATUIABI CTAHOBATCA CAMOCTOSATEJIbBHBIMU XPOMOCOMAMU
[TOCIJIE
1) ciaprBaHUsI TOMOJIOTHYHBIX XPOMATH]]
2) oOMeHa yyacTKaMH MEX,1y FTOMOJIOTMUYHBIMH XPOMOCOMaMH
3) pazneneHus COeTUHSIOMIEN UX IIEHTPOMEPHI
4) BbICTpanBaHUS XPOMOCOM B SKBaTOPHAIbHON TNIOCKOCTH KJIETKU
13. TEHETUYECKUH KO/ — ATO:
1) HabOp KJICTOYHBIX TCHOB
2) HyKJICOTHTHASI TIOCJICI0BATEILHOCTh I'CHA
3) reHeTHvecKast SKCIpPeCCusl
4) cuctema 3aIrucH TeHEeTUIEeCKOW NH(opMaIuu
14.2B KAKHUX 13 [NEPEYNCJIEHHBIX OPTAHEJIJTI CAMAS BBICOKASI KOHIIEHTPALIMA
Ca””
1) sape
2) MUTOXOHJIPHUSIX
3) muTomIazMe
4) anmapare I"obxu
15. KAKHME 13 I[TEPEYNCJIEHHBIX HWXE CTPYKTYP KJIETKW HE UMEKOT MEMBPAHBI
1) mu30CcOMBI
2) XJIOPOILIACTBHI
3) sLmphInIKu
4) anmapar ['osbpxu
JTaJIOHbI OTBETOB

Ne 3amanus 1(2|3|4|5|6(7]|8|9]10 (11|12 |13 |14 | 15

OTBET 1(2|4|11(3|4(2|3(1]| 4|2 |3 |4]|2]3

B 3amanusax 16-25 BeIOepUTE HECKOJIBKO MPABHIBHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBHUE WIIH

IIOCJIEI0BATEIbHOCTD:
16. BOCCTAHOBUTE B UICTOPUYECKOM IINTAHE ITOCJIEJOBATEJIbHOCTD OTAIIOB
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BO3JIEMCTBHS YEJJOBEKA HA BUOC®EPY:

1) ycuneHue BIMSHUS HA TIPUPOLY C KOPEHHBIM NpeoOpa3oBaHUEM YaCTH SKOCUCTEM;

2) U3MEHEHHUE SKOCHCTEM Uepe3 MacTb0y CKOTa, YCKOPEHUE pOCTa TPaB IyTeM MX BBDKUTAHUS U T. I1.;
3) rnmobanbHOE U3MEHEHHUE BCEX HKOJIOTMUECKUX KOMIIOHEHTOB B 1I€JIOM B CBS3HM C HEOTPAaHUUEHHOM
UHTEHCU(UKAINEH X03HCTBa;

4) cBepXMHTEHCUBHAs 0X0Ta 0€3 PE3KOT0 U3MEHEHHS IKOCUCTEM B IIEPUO/I CTAHOBIICHUS
4eJI0BEUECTBA;

5) Bo3zelcTBHE JIt0/IeH Ha Onocdepy JUIIh KaK OOBIYHBIX OMOJIOTHYECKUX BUIOB.

17. BBIBEPUTE IMTPOLECCHI, ITPOTEKAIOIIWE B I[TPO®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOmMeH yyacTkamMu XpOMOCOM

2) Habop xpomocom u uucio mojekyn JJHK B kmerke — 4n4c

3) neneHue LEHTPOMEP XPOMOCOM

4) popmupoBaHue BepeTeHa JICICHUS

5) BBICTpaBaHHE XPOMOCOM TI0 KBATOPY KJIETKH

18. KAKHME IMPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3BI?

1) cnupanu3zanus XpoMocoM

2) penymnukanus mosekyn JJHK

3) pacTBOpeHuUE AIepHON 000JI0UKH

4) cuHTE3 OCJIKOB B ITUTOIIA3ME

5) cunre3 uPHK B sape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOIA B BUOCOEPE MOT'YT OCYHIECTBJIATBCA
CJIEAYIOUIVM ITYTEM:

1) yrnekucinelii ra3 BeiensieTcs: B arMmocdepy B mporecce poTocHHTE3a B THEBHOE BpEMs, @ B HOUHOE
BpEMsI €T0 YacTh MOTJIOMIACTCS PACTEHUSIMH U3 CPEIIbI;

2) yriaeKucnblil ra3 moraomaercs u3 arMocdepsl B mpoiiecce GOTOCHHTE3a B JHEBHOE BPEMs, a B
HOYHOE BPEMSI €0 YacCTh BBIJIEISIETCS PACTEHUSIMU B CPENY;

3) yryiekucinblil ra3 aTMocepsl moraomaeTcs B npoiecce GOTOCHHTE3a C 00pa30BaHUEM
OpPTaHMYECKUX BEIIECTB, a C THOEbI0 PACTEHUH U )KUBOTHBIX MPOUCXOAUT OKHCIEHUE OPTaHUYECKUX
BEIIECTB C BbIICJIEHUEM YIJIEKHUCIIOTO ra3a;

4) yraekuciblit Ta3 aTMocdephl MOTIomaeTcs B mporecce poTocuHTe3a, a MpU AbIXaHUH BBIIETSETCS
B atMocdepy;

5) yriekucnelii ra3 aTMocdepsl moraomaeTcs B mporecce (GOTOCHHTE3a, a MPU CKUTAHUH
OpPTraHWYECKHX BEIECTB BhIIENIETCS B aTMochepy.

20. YKAXKUTE IMTOCJIIEAOBATEJIBHOCTbH ®A3 OITVNIOJJOTBOPEHUA.

1) cnusiHue ramMeT, WM CUHTaMUn

2) AMCTaHTHOE B3aUMOJICHCTBUE U COMMKEHUE TaMeT

3) KOHTaKTHOE B3aMMOJICHCTBHE TaMET M aKTUBAIIHS SHIIEKICTKH

21. YCTAHOBUTE NOCJIEJOBATEJIBHOCTH CTA VM MHIUBULY AJTbBHOI'O PABBUTHUS
YEJIOBEKA, HAUNHAA OT 3UTI'OTHI.

1) bopMupoBaHH€e YETHIPEXKAMEPHOTO Cep/lia

2) obpazoBaHue 6J1aCTOMEPOB

3) bopMupoOBaHUE HEPBHON CUCTEMBI

4) popmupoBaHue ME301€PMbI

5) obpa3oBaHue ABYXCIOWHOTO 3apOIbIIIIa

22. BBIBEPUTE TPU ®YHKIUU [IJIABMATUYECKO MEMBPAHBI

1) obecnieunBaeT MOCTYIUICHHUE B KIIETKY HOHOB M MEJIKUX MOJEKYT

2) obecrieunBaeT MEPEIBIKCHHIE BEIIECTB B KIIETKE

3) OTrpaHUYMBAET LUTOIIA3MY OT OKPY>KAIOIIEN CpeJIb

4) y4acTBYET B TOTJIONIEHNUHN BEIIECTB KICTKOM

5) mpuaeT KIEeTKe KECTKYI0 popMy

6) cimyxut Matpuiei as cuare3a nPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE JJIA OITMCAHUSA TPAHCKPUIIININ
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Y OVKAPUOT

1) oO6pazoBaHue MOJUHYKICOTHIHOMN MU

2) COeIUHSIOTCS HYKJICOTH/IBI, COACPKAIINE Te30KCHPUO03y

3) matpureit ciyxut mosiekyna JJHK

4) IpOUCXOIUT B sAJIpe

5) ynBoenwne monekynbl JJHK

24. YCTAHOBUTE IMTOCJIEAOBATEJIbBHOCTB ITPOLHECCOB 5MBPUOHAJIBHOI'O
PA3BUTHSA [TO3BOHOYHbBIX X XUBOTHBIX:

1) 3akiyiajKa 3a4aTOYHBIX OPraHOB 3apoibllIa

2) HanpaBIlIEHHBIE MTEPEMEILECHUS KIETOK U uX auddepeHnpoBKa

3) pa3BuTHE HEPBHOM TIACTUHKU

4) causiHue SIMIIEKIIETKH U CIIEpMaTO301/]1a M 00pa30BaHUE 3UTOTHI

5) bopMUpOBaHUE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apO/IbIIIa

25. YIIOPAAOUYUTE NUCKOITAEMBIE ®OPMbI YEJIOBEKA 110 BPEMEHU
CYIIIECTBOBAHUS, HAUMHAS C CAMOM JIPEBHEN ®OPMBI:
1) Yenosek ymenblit

2) KpomaHbOHIIBI

3) Heannepraybipl

4) YenoBek mpsIMOX OIS

5) ABcTpanonurex

ITaJIOHBbI OTBETOB

No
3aJIaHA

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213(14 1245 (345|231 |25431]|134|25 (4523151432

B 3ananusax 26-30 pemure 3agaun:

3apanme 26. 3agaya Ne 1. Onpeznenute, Kakas OKpacka LIBETKOB OyJIeT y pacTeHUM ropoxa,
MOJIyYEHHBIX OT CaMOOIbUIEHHS TOMO3WUIOTHBIX POIUTENBCKUX (OPM C KpacHbBIMU U C OelbIMHU
[[BETKaMH, a TAKXKE OT UX CKpEIMBaHUSI Mex 1y co00il.0

Pemenne. OGe poautenbckue (GOPMbI TOMO3UTOTHBI, MOATOMY 3alMCh CKpEeIIMBaHUA Oyaer
CIIENYIOLLEH:

— ot camoomnbuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT nepekpecTHoro onbuieHust: P: AA x aa.

['oMo3urotHsie POpMBI JAIOT €AMHCTBEHHBIN THUII TaMET, U TIOTOMY MPHU UX CIUSIHUU OyJeT moJyyeH
eanHCTBeHHBIN Tu MoToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHO1IBETKOBbIE TOMO3UTOTHBIE PACTEHUS AAOT TOJIBKO (DOPMBI C KPACHBIMU IIBETKAMHU.
2. Bce noTOMKH pacTeHuit ¢ OenbIMH IBETKaMU OyayT OelOIBETKOBBIMH (OHM BCET1a TOMO3UTOTHBI).
3. Bce pacteHusi OT CKpeImMBaHHS KPACHOIIBETKOBBIX TOMO3HMTOTHBIX C OEJIOIBETKOBBIMH OYIyT
KPaCHOIIBETKOBBIMHU (JIOMMHAHTHBIN (PEHOTHUIT), HO TE€TEPO3UTOTHBIMH 10 TEHOTHITY.

3aganue 27. 3agaya Ne 2. Ha pebGenka c | rpynmoii kpoBH B poaaoMe MPETEHAYIOT IBE
POJIUTENBCKHUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoi kposuy;

— 2 nmapa: Marts co II, oren ¢ III rpynmoit kpoBu.

Kakoii mape npuHaaiaexxut peGeHok?

Pemenne. Pebenox c I rp. kpoBu no reHorumy — [°1°. Takoe coueranue anieneit BO3SMOXHO TOJIBKO B
cly4yae, €CluM raMeThl W OTIa, W Marepu OyayT coaepxkarh amwienu [°. CnemoBaTenbHO, 3Ta
KOMOUWHAIMSI TEHOB MOTJIa OCYIIECTBUTHCS TOJBKO IMPH 3a4aTWU peOEHKa B cilyyae BTOPOM Maphl,
KOIZIa MaTh M OTELl T€TEPO3UTOThI. 3aMIIEM CXEMY CKPEIIUBAHHUS

P:TAT° @xIBI°J; GP: 0,51 A +0,51°, GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHIHO, UTO TepBas Cympy)Keckas mapa MpeTeH 0BaTh Ha ATOro pedeHKa He MOXKET, T. K. Y Hee
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MoryT ObITh AeTu Tosbko co 11 u Il rpynmamu kpoBu:

P:I°1° @ x A 1BJ; F1: 50% 1A I° u 50%IB I° (y mereii I u I11 rp. KpoBH COOTB.).

OrtBer. PeOeHOK IpUHAAIEKUT BTOPOI Mape Cynpyros.

3ananue 28. 3agaya Ne 3. Omnpenenure cpeaHuil pa3mep JUCTOYKOB y Oeloro Kiesepa,
MOJIYYEHHOTO OT CKPEHIMBAHUSA T'€TOPO3UTOTHBIX pacTeHud ¢ Jucroukamu 10 um 7 MM
COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTUIIBI U 3aIIUCHIBAEM CKpEIIMBAHUE:

P: V ba v x V by v; onpenensem ramersl: G2: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nomydaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [lonyyeno 4 Tuna peHOTUNIOB U TEHOTHUIIOB B PABHBIX COOTHOILIEHUIX. M3 HUX ams mepBoro
OyJIeT xapakTepHa CBEpXJOMHUHAHTHOCTh (CPEAHUM pa3Mep JTUCTOUYKOB 18 MM).

3ananme 29. 3amaua Ne 4. [IpoananusupyiiTe XapakTep Nepegayd PerecCUBHOTO, YacTUYHO
CIICTIFICHHOTO C MIOJIOM, HACJIEJICTBEHHOTO 3a00JICBaHUS OT MaTepPH K IIOTOMKaM.

Pemenne. P:9X aX a 3X AY A 6omena F1: X AX a g XaY AF2:9X AX a; $X aXa;d X AY
A ; X aY A 6onbHa

OrtBet. bonesns nepemaercs oT MaTepu yepes JeTeil U MPOSIBIAETCS TOIBKO Y BHYUEK.

3aganue 30. V3 snemeHTOB cooOmiecTBa (IOJIEBKA, 3E€PHO 3J1aKOB, (HIIMH, XOPEK) COCTAaBbTE
MUIIEBYIO LIEMlb U Ha OCHOBAHUU IMpaBHJIa SKOJIOTMUYECKON MUPaMUJIbl OMPEIENIUTEe, CKOJIBKO HYKHO
3epHa, 4TOOKI B JIECY BBIPOC OJUH (UIIMH Maccoi 2,5 Kr.

Otser:

3epHO 371aKOB MEITE-IIONIEBKA Xopek OunnH

2500 kr 250 xr 25 kr 2,5 kr
Tembl pedepaTos

1. OpraHuueckue BelIecTBa PACTUTEIHHON KIETKH, I0KA3aTeIhCTBA UX HAIMYHS B PACTCHHH.
2. Heopranndeckue BemecTBa KJISTOK pacTeHH. Jloka3aTenbCTBA X HATMYUS U POJIA B PACTCHUHU.
3. buo-, Makpo-, MEKPOAJIEMEHTHI U UX POJIb B )KU3HU PACTECHHUS.
4. [IlpakThueckue g0Ka3aTenbCTBa OOpPA30BAHMS OPTraHUYECKMX BEHIECTB B PACTCHHH  ITyTEM

¢orocunTe3a. [loBbllIeHHE TNPOJYKTUBHOCTH (OTOCHHTE3a B HCKYCCTBEHHBIX HKOJOTHYECKUX
CUCTEMaX.

5. /Jloka3zarenbCcTBa NepeABMKEHHS OPraHUYECKHX M HEOPraHWYECKHUX BEIECTB B PACTCHUH.

6. Co3ganme W momJEpKaHUE KYyIbTyp OaKTepuil, OJHOKICTOYHBIX BOJOPOCICH, MPOCTEHIINX.
HaOnronenus 3a MX CTPOEHHEM U JKU3HEAEATEIbHOCTHIO.

7. HaOnrogeHus 3a HKOJIOTMYECKUM UCKIIOYEHHEM TPOPUUECKH OJIM3KUX BUIOB MPOCTEUIINX MPHU
COBMECTHOM OOMTaHUH.

8. Joka3arenbcTBa pa3HOW MHTEHCHMBHOCTH MeTabOJIM3Ma B Pa3HBIX YCIOBHSX Yy PACTCHHHA H
KUBOTHBIX.

9. Bwuramusbl, hepMEHTHI U TOPMOHBI U MIX POJIb B Opranu3Me. HapymieHus npu ux HelnocTaTKe H
U30BITKE.

10. TIpoxapuoTHYECKHE OPTaHU3MBI H UX POJIb B OMOIICHO3aX.

11. IlpakTuyeckoe 3HaUEHHE MPOKAPUOTHUUYECKIX OPTaHU3MOB (Ha MPUMEPAaX KOHKPETHBIX BUIOB).
12. Knerka 5yKapHOTHYECKHUX OpPTraHU3MOB. MeMOpaHHBII MPHHIIUT €€ OpTaHU3aIIH.

13. CrpykTypHOe 1 (pyHKIIMOHAIIBHOE PA3JInUYKe PACTUTEIbHOMN U )KUBOTHOM KJIETOK.

14. MUTOXOHAPUU KaK SHEpPreTH4ecKkue CTaHuuu KieTok. CTaguu SHEpreTudeckoro obmeHa B
Pa3IMYHBIX YaCTAX MUTOXOHIPHH.

15. Crpoenue u pyHKIIMH pUOOCOM M MX POJIb B OMOCHHTE3€E OeKa.

16. Slopo kak LEHTp YHpaBJICHUS HKHU3HEACATEIBHOCTHIO KJIETKH, COXPaHEHHs M Ieperadyu
HACJICICTBEHHBIX MPU3HAKOB B MTOKOJICHUSX.

17. Kuerounas Teopusi CTpOEHMsI OPraHu3MOB. MIcTopust U COBpPEMEHHOE COCTOSIHUE.

18. buonoruueckoe 3Ha4eHHE MUTO3a U Mei03a.

19. Becnonoe pa3MHOXEHHE, €r0 MHOT00Opa3ue 1 MPaKTUIECKOEe HCIIOIb30BaHHE.
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20. TTomoBoe pa3MHOXKEHHE U €T0 OMOIOTUYECKOEe 3HAUCHHE.

21. YepenoBaHnue T1OJOBOrO W O€CMOJIOT0 pa3MHOXKEHWS B JKH3HEHHBIX IIMKIIAX XBOIICH,
[AIIOPOTHUKOB, IIPOCTENIINX. brongornueckoe 3Ha4eHNE YepeJOBaHUsI IOKOJIEHUH.

22. IlapreHoreHes v TMHOIEHE3 Yy IMO3BOHOYHBIX )KUBOTHBIX M UX OMOJIOTMYECKOE 3HAUCHHE.

23. DMOpHOIOTHYECKHE T0KA3aTeNCTBA IBOIIOIMOHHOTO POJICTBA )KUBOTHBIX.

24. buonornyeckoe 3HaueHHE MeTaMOp(o3a B IOCTIMOPUOHAIBHOM Pa3BUTHU )KUBOTHBIX.

25. BnusiHEE OKpYyKaloIel Cpeabl U €€ 3arps3HEHUs Ha Pa3BUTHE OPTaHU3MOB.

26. BnusHue kypeHusi, ynoTpeOleHus ajaKorojs U HAPKOTHKOB POJUTENSIMH Ha 3MOpPHOHAIbHOE
pa3BUTHE peOCHKA.

27. 3aKOHOMEPHOCTH (heHEeTHUYECKON U FreHETUYECKON U3MEHYMBOCTH.

28. HacnexcrBenHast uH(dopMalys 1 repeiada ee U3 MoKoJCHHUs B TOKOJICHHUE.

29. JlpamaTuyecKue CTPaHUIIbI B UCTOPUM Pa3BUTHUS T'€HETHKHU.

30. Ycnexu cOBpeMEHHOW T€HETHKH B MEIULIMHE U 37]PaBOOXPAHECHUH.

31. IlenTpbl MHOr0OOpa3us U MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHUH.

32. LenTpbl MHOTOOOpA3Us M MIPOUCXOXKIACHHUS JOMAITHUX )KUBOTHBIX.

33. 3HaueHHe U3yueHUs NMPEIKOBBIX (OPM Ul COBPEMEHHOM CeIEKLNH.

34. Hcropust MPOUCXOXKICHHUS OTJCIBHBIX COPTOB KYJIBTYPHBIX PACTEHUIA.

35. Hcropus pa3BuTHs 3BOIIOLMOHHBIX uieil 1o Y.JlapBuHa.

36. «Cucrema npupoas» K.JIuHHes 1 ee 3HaUYCHHE 1151 pa3BUTHSI OUOJIOTHH.

37. DOpomrononHsle ujen XK.b.Jlamapka u ux 3HaueHue Ui pa3BUTHUA OUOJIOTHH.

38. IIpenmochuTk BO3SHUKHOBEHHS dBOIOLMOHHOM Teopun Y. lapBuHa.

39. CoBpeMeHHbIE IPEACTaBICHUs O MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIOLMH.

40. ®opMHUpOBaHHE YCTOWMYUBBIX TOMYJSIHMA MHUKPOOPTAaHU3MOB U BPEOUTENCH KYJIBTYPHBIX
pacTeHHi K BO3JEHCTBUIO SI/IOXUMHUKATOB KaK JIOKAa3aTeIbCTBO UX aJJallTUBHBIX BO3MOXKHOCTEH.

41. ApantuBHasg paaualnys OpPraHu3MOB (HAa KOHKPETHBIX IpHUMepax) KakK pe3yibTaT AECUCTBUS
€CTECTBEHHOI'0 0TOOpA.

42. Apamop(}o3bl B SBOJIOIUH TO3BOHOYHBIX M OECTI03BOHOYHBIX )KUBOTHBIX.

43. CoBpeMeHHBIE TPEICTABICHUS O 3apPOKICHUH KI3HH.

44, Pa3nuyHble TUIOTE3bl IPOUCXOMKACHUS.

45. TlpuHUUIIBI ¥ 3aKOHOMEPHOCTHU Pa3BUTHS )KU3HU Ha 3eMJIe.

46. PanHue sTanbl pa3BUTHUS KU3HU Ha 3emIie.

47. TIprnumHBI M BOBMOXKHAS HCTOPUS BBIXO/Ia HAa CYITy PACTEHHHA U )KHBOTHBIX.

48. Pacuper penTuianii B Me3030€ M BO3MOKHbIE IPUUYHUHBI HCUE3HOBEHMS JMHO3aBPOB.

49. CoBpeMeHHBIC TIPEACTABICHUS O TPOUCXOXKACHUH IITUI] U 3BEPEH.

50. BnusHue JABWXKEHMS MAaTE€pUKOB U OJeJleHEHUH Ha (OpMHpOBaHME COBPEMEHHOM
PacTUTENBbHOCTH U )KMBOTHOTO MHpA.

51. DBomonus NpUMaTOB U 3TAIbl YBOIIOIHMU YeJIOBEKa.

52. CoBpeMeHHBIH 3Tan pa3BUTHS YeroBeuecTBa. YemoBedeckne packl. OmacHOCTh pacu3Ma.

53. BosgeiicTBue uenoBeka Ha MPUPOAY HA PA3IUYHBIX 3Talax pa3BUTHUS YEIOBEUYECKOTO OOIIECTBa.
54. Tlpu4uHbBI U TpaHUIIBI YCTOMYUBOCTH OHOC(EpHI K BO3IEUCTBUIO NEATEIILHOCTH JIOCH.

55. buoreHo3b! (3KOCUCTEMBI) Pa3HOTO YPOBHS M MX CONMOJAYMHEHHOCTh B INI00ANBHOM 3KOCHCTEME —
ouocdepe.

56. BunoBoe u sxooruueckoe pasHooOpasre OMOIeH03a KaK OCHOBA €ro YCTOHYHUBOCTH.

57. PaznuuHble 5KOJI0THYECKUEe MUPAMUJIbI U COOTHOLIEHUS! OPTaHW3MOB Ha KaX /10 UX CTYIEHH.

58. Ilytu noBbleHUsI GMOIOrMYECKON MPOTYKTUBHOCTH B UCKYCCTBEHHBIX IKOCUCTEMAX.

59. Cyxkneccun u ux GOpPMEI.

60. Posib mpaBUTENbCTBEHHBIX M OOIIECTBEHHBIX HKOJOTHYECKUX OpraHu3aluii B COBPEMEHHBIX
Pa3sBUTBIX CTpaHax.

61. PamuoHanbHOE HCIONB30BAaHME M OXpaHa (KOHKPETHBIX) HEBO300OHOBHMBIX IMPHPOTHBIX
pecypcoB.

62. PammoHanpHOE UCTIONB30BAaHUE U OXpaHa (KOHKPETHBIX ) BO3OOHOBUMBIX MPUPOIHBIX PECYPCOB.
63. OmacHocTh TI00aNBHBIX HapymieHUd B Oumocdepe. O30HOBBIC «IBIPBI», KUCIOTHBIE HOXKIH,
CMOT'H U MX TPEAO0TBpAaLICHHUE.
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64. Dxojoruyeckue KpU3UChl M dKoJorndeckue katactpodsl. IlpegoTBparienrne nx BOSHUKHOBEHHUS.
65. YcroitunBoe pa3BUTHE IPUPOABI U OOIIECTBA.
IIpumepHbIe TeMbI IPOEKTHBIX padoOT
1. PacrurensHble Maciia. bBuoxuMuyeckuii cocTaB U BIUSHUE HA 3I0POBbE YEIIOBEKA.
2. AHTUOMOTHKH U 3[JOPOBbE UEJIOBEKA: MPaB/Aa U BBIMBICEIL.
3. BnusHue BIaXHOCTH BO3AyXa M aTMOC(HEPHOTO IaBJICHHUS Ha 3I0POBbE UECIIOBEKA.
4. T'1I0TEH U 3/10pOBbE YENIOBEKA.
5. Bupycsl — 6ena 21 Beka.
6. BinsiHue cTpeccoB Ha 370pPOBbE UEIOBEKA
7. Bnusinue pUTOHLMIHBIX PACTCHUN HA KUBBIC OPTaHU3MBI.
8. EcrecTBeHHBIE COOOIIECTBA )KUBBIX OPraHU3MOB. bruoreoneHoss!.
9. M3mMeHeHue OCTPOTHI CITyXa, B 3aBUCHIMOCTH OT BO3pPAcTa U BIUAHUSA (PaKTOPOB BHEIIHEH CPEJIbI.
10. Msyuenwue BHIOBOrO pazHOOOpa3us NEPBOIBETOB.
11. HckyccTBeHHBIE OpraHbl — Mpo0IeMa 1 MepCIeKTUBBL.
12. Hcue3zaronue pacteHust CTaBpoOIIOJIbCKOrO Kpasi, 3aHECEHHbIE B KPACHYIO KHUTY.
13. MoaHas oexaa U 3I0POBBE.
14. Tlonyuenue 6mora3za u OMOKOMIIOCTA B YCIOBUAX CEIbCKOW MECTHOCTH.
15. TIpouecc sBonronuu 6uochepsl.
16. O30HOBBIE ABIPHI: YTPO3a U PEAILHOCTb.
17. CoBpemeHHbIE B3IJIsAbl HA IPUPOY CTAPEHUS.
18. CrBoJIOBBIE KJIETKU U BBIPAILIMBAHNUE OPraHOB U TKaHEH.
19. ®akrtopsl, BIUSAIOMKE Ha paOOTOCIIOCOOHOCTh U YTOMJICHHE B y4€OHOM IIpoIiecce.
20. BnusiHue KypeHHs Ha MBICJIUTENIbHbBIE CIOCOOHOCTH YellOBeKa.
21. BnusHue TabayHOTO BIMa HA OPTaHU3M YEJIOBEKa.
22. TIporHo3 morozpl 1o NpuMeTam.
23. Bopa — ocHOBa KU3HHU.
24. TemmepaMeHT — OMOJIIOTUYECKUN (YHIAMEHT JINYHOCTH.
25. bausHens! — M0X0KHA Ui HET?
26. 3ooTepamnus — BBIIYMKA WM PEaTbHOCTH?
27. TemmepaMeHT Kak (aKTop yCIIeBa€MOCTH.
28. HckyccTBeHHBIE OpraHbl — IPOOJIEMBI M IEPCICKTHBHI.
29. BnusHue 11BeTa Ha HACTPOCHME YEIOBEKa.
30. Kode — Bpen wim monp3a?
31. CoBpeMeHHbIE B3Il Ha IPUPOY CTAPEHHUS.
32. Aneprus Kax MpOsiBICHHE UMMYHOIEPHUIIHNTA.
33. BnusiHue nryma Ha OpraHu3M 4esloBeKa.
34. ®uTOHIMIBI U X BIUSHUE Ha OPTaHU3M YEIOBEKA.
35. OcHOBHBbIE CBOMCTBA U CTPYKTYpa HYKJIEUHOBBIX KHUCIIOT.
36. ButamMuHBI ¥ X POJIb B OPraHU3ME YEIOBEKa.
37. Xpanenue u 60se3HH XJieba.
38. Poub OMONOTHYECKHUX UCCIIEA0OBAHNN B COBPEMEHHOW METUITIHE.
39. Hayunble u 3THUECKUE TPOOIEMbI KJIOHUPOBAHMSL.
40. Huxkorma He paHO W HUKOTJa HE O3/ THO MOJIFOOUTH IIIOKOJIA]T.
41. BererapmaHCTBO: «3a» U «IIPOTHBY
42. Bce nu HOTYPTHI MOJIE3HBI?
43. TMO: nuima Oynymero UM puck Ajs 310pOBbs?
44, J1o6aBKH, KpaCUTEIU U KOHCEPBAHTHI B MUIIEBBIX MPOIYKTaX.
45. JlomallHss bUIb U €€ BIMSHHUE HAa OPTaHU3M YEJIOBEKA.
46. JKuoTHbBIE — OApPOMETPHI IPUPOIBI
47. YXuzHeHHble (GOpPMBI pacTeHU MPHUPOTHBIX M AHTPONOTCHHBIX JaHAMA(TOB (CpaBHUTENbHAS
XapaKTEePUCTHUKA).
48. MHBeHTapu3alys U U3y4yeHHE SKOJIOTUH PACTEHUH, UCTIONIb3YEeMbIX B 03€JICHEHUH UHTEPhEPA.
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49. JlexapCTBEHHBIE PACTEHUS B OKPECTHOCTAX (Ha3BaHME) ropojia (IoCcemKa).

50. MukposeMeHThI — XapaKTepUCTHUKA U OMOJIOTHYECKast POJIb.

51. Mup HaHOTEXHOJIOTH — BO3MOKHOCTH NPHUMEHEHHsI B OMOJIOTHU U METUIIMHE.
52. Ilectunuabl — HEOOXOAMMOCTD WIIH Bpea?

53. Ilonbop accopTMMEHTa KpacMBO IBETYIIUX JCPEeBbEB W KYCTAPHUKOB Ui O3€JICHEHUS
HACEJIEHHOTO IMYHKTA.

54. ACCOpPTHMEHT pacTeHUH, NPUMEHSIEMBIX [UIS O3€JCHEHUS BHYTPEHHEr0 HWHTEpbEpa MU HX
MOJIE3HbIE CBOMCTBA.

55. IIporeomuka, reHOMUKa, METa00JIOMUKA - HOBBIE HAIIPaBJICHUS B OMOJIOTHH.
56. BnusiHue 11BeTa Ha HACTPOEHUE YeJIOBeKa

57. OCHOBHBIE CBOMCTBA U CTPYKTYpa HYKJIEMHOBBIX KHCIIOT.

58. Ilo ciemaM OTKPBITHIA B MUKPOMUDE.

59. Yro ckppIBaeTCs B alke das’?

60. Yro ckpeiBaeTCs B yaike Koge?

61. Yro ckppIBaeTCs B IUIMTKE MIOKOJIAaa?

62. Dxonoruueckas 6morexHonorus. OCHOBHBIE TEHACHIIUN PA3BUTHSL.

63. AKYCTHYECKHIi ITyM H €ro BO3/ICHCTBHE Ha YEIIOBEKa.

64. Apomaruueckue BelIecTBa U UX 3HAUCHUE JJISl 3J0POBbs UEIOBEKa.

65. Buonorndeckuii MEXaHU3M 3aI1axoB

66. Bopwba 3a cymiecTBOBaHUE U MPUCTIOCOONICHUSI OPTaHU3MOB.

67. Korma Moyoko onacHo Juist 310pOBbsi?

68. MonuTtopunr uxtuodaynsl. MHOroodpasue poid B pa3Hble BpeMeHa roja.

69. OHu psAIOM C HAMH — PEAKHE U UCUe3alone )XUBOTHBIE CTaBPOIIOIBLCKOTO Kpasi.
70. IlepcnieKTUBBI CENEKIMHU KaK pelleHre T00aIbHbIX 9KOJIOTHYECKUX MPOOIIEeM.
71. IlpucnocobiieHus OpraHu3MOB K Cpeie OOUTaHUS

72. deHOMEH CHA U CHOBHUIECHUSL.

73. buonornyecku akTUBHBIE BellleCcTBa. ButaMuHBI.

74. BuopuTMBI — BHYTPEHHHUE Yachl YeIOBEKa. BHOPUTMBI JKHU3HH.

75. T'azupoBaHHbBIC HAMTUTKH — S MAJIBIMU JO3aMH.

76. BnusHue ymoTpeOneHHs ajaKorojis, HUKOTHHA W HAPKOTHYECKHX BEIIECTB Ha 3MOpPHOHAIHHOE
pa3BUTHE OpraHU3Ma.

77. BnusiHEE TPaHCTIOPTHOM 3arps3HEHHOCTH BO3lyXa Ha 37J0POBHE YEIOBEKA.

78. bbITOBBIE OTXO/BI UETOBEUecTBa. Kak cracTuch ot Mycopa.

79. Hcnonp3oBaHue JIEKapCTBEHHBIX PACTEHHUI HAIIETO KPasl.

80. 3eneuslii yaii 1 ero neacOHBIE CBOMCTBA.

81. BnumsHmMe HEOpraHMYECKUX YIOOPEHUH Ha POCT U pa3BUTHE PACTCHUH.

82. IloncomHeyHOE Macio: UCTOPUS BOZHUKHOBEHUS U POJIb B KHU3HH YEIIOBEKa.
83. AMHHOKHCIIOTHI H UX OHOJIOTHYECKas POJIb.

84. AHTHOMOTUKU — MOIITHOE OPYKHE COBPEMEHHON MEAMIIUHBI.

85. Benku kak OCHOBA )KHM3HHU.

86. buosornyeckas posb KapoTUHA U KapaTUHOUIOB.

87. VIckyccTBEHHBIC KUPBI — yTPpo3a 370POBbIO.

88. Caxap u caxapo3aMEHUTENH: 3a U IPOTHB.

89. CocraB u yie4eOHBIC CBONCTBA MMPHPOTHON MIUHEPAITLHON BOJIBI.

90. ToKCHMKaHTHI U aJUIepPreHbl B OKpYXKarollei cpere.

91. DnexTpoHHBIE CUTApETHl. BiusiHre Ha OpraHu3M YelIoBeKa.

Kpurepun ouieHKH KOMIIBIOTEPHOI'0 TECTUPOBAHUA:

[Ipu nmpoBefeHUM TEKYIEro KOHTPOJS YCIEBAEMOCTH B BUJIE€ TECTHUPOBAHUS KOJIMYECTBO
BOIPOCOB i cTyneHTa - 30. Bompockl mjisi CTYIEHTOB BBIIAIOTCS CIYYallHBIM 00pa3oM, MOITOMY
OJTHOBPEMEHHO CTYJEHTHI OTBEYAIOT HA Pa3HOOOpAa3HbBIE MO YPOBHIO CIOXKHOCTU TECTOBBIC 3a/IaHUS
CJIETYIOIIETO THIIA: BEIOOP OJHOTO MPaBUIBHOTO OTBETA; BHIOOP HECKOJIBKUX MPAaBUIIBLHBIX OTBETOB.
Ha Bemonnenne 3ananuit orBoautcs 40 MUHYT.
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3HaHUs CTYIEHTOB OLIEHUBAIOTCS 10 MATUOATIIEHON CHCTEME.

KomnnuecTBo mpaBMIIbHBIX OTBETOB:

85-100% - otiu4HO,

70-84% - xoporo,

50-69% - ynoBiIeTBOPUTENBHO,

0-49% - HEYTOBICTBOPUTEIIBHO.

Kpurtepuu onleHuBaHus NPAKTHYECKUX PadoT:

[Ipy moAroToBke K MpaKkTUYECKOW paboTe pEeKOMEHAYETCS HCIONIb30BaTh KOHCIEKTHI
JEeKIHA, yuyeOHO-MeTorueckoe U nH(pOpMalMOHHOE obecnieueHre AUCHUIUIMHBL Kaxnoe 3amaHue
MPAKTUYECKON pabOTHI OLIEHUBAETCS 110 MATH OalbHOM IIKaJIe:

OneHka «OTJIIMYHO» BBICTABISETCA MPH COOJIOACHUU CIEAYIOIIMX YCIOBHH: CTYIEHT
BBITOJHSET MPAKTUYECKUE 337a4U B IOJTHOM 00bEME, OTBEYAET Ha BCE MOCTABJICHHBIE B TPAKTUYECKON
3aJ1aue BOIIPOCHI, BHITIOIHSET BCE 3a/1aHUS MPAKTHYECKON 3a1auH.

OneHka «XOpOIL0» BBICTABISETCS MO CICAYIOUIMM KPUTEPUSM: CTYIEHT JOIMYCKaeT B
pelIeHNH TPAKTHYECKOW 3aJauyd  HE3HAUYMTENbHbIE HETOYHOCTH; TPABWIBHO TNPHUMEHEHBI
TEOPETUUECKHE 3HAHMUSI.

O1neHKka «yHZOBJIETBOPUTEIEHO» BBICTABIISCTCS IO CIEAYIOIIMM KPUTEPHSM: JIOIYCKAeT B
pelIeHNH TPAKTHYECKON 3aJaud 3HAYUTENbHBIE HETOYHOCTH, B TOM YHCJIE HETOUYHO MPUMEHEHBI
TEOPETUYECCKHUE 3HAHMUSL.

OneHka «HEyAOBICTBOPUTEIILHO» BBICTABIAETCA MO CIEAYIOUIMM KPHUTEPHUSM: CTYIACHT HE
BBITIOJIHSICT 3a/1aHUS TPAKTHYECKON 3a7a4M, OTBETHI COJIEPKAT CYIIECTBEHHBIC OLITHOKH.

Kpurepun oneHKH NpoMe:KyTOYHOM aTTeCTALMMU:

3HaHMSI CTYIEHTOB OLIEHUBAIOTCS 110 NATUOAIIIBHONW CUCTEME.

5 «OTAMYHOY - TIIYOOKO ¥ MIPOYHO YCBOEH BECh MIPOrPAMMHBII MaTepHall; MOCIeI0BaTeILHO U
TOYHO TIOCTPOCHA pPEYb; OTCYTCTBYIOT 3aTPyIHEHHs C OTBETAMH Ha JIOTIOJHUTENIbHBIC WIN
YTOUHSIOLINE BOMPOCHI,

4 «xopouio» - yCBOGH BeChb NMpPOrPaMMHBIM Marepuaji; B pedd MMEIOTCS HE3HAYMTEeNbHbIE
HETOYHOCTH; TMPABHIBHO MPUMEHEHBl TEOPETUYECKHE 3HAHUS; HA OOJBIIMHCTBO JIOTIOJHUTEIBHBIX
WIN YTOYHSIOIINX BOIPOCOB JIaH OTBET;

3 «yIOBJIETBOPUTEIFHO» - YCBOGHAa OCHOBHAs YacTh NMPOTPAMMHOIO Marepuaia; pedb He
CONCPXKHUT  «IeTaleil»;  HeAOCTaTOYHO-NIPaBUJIbHBIE  (OPMYJIHUPOBKH,; Ha  OOJBIIMHCTBO
JIOTIOJTHUTEIIHHBIX WIIA YTOYHSIOIINX BOIPOCOB UCIIBITHIBAIOTCS 3aTPY/AHEHUS B OTBETE;

2 «HEyJOBJIETBOPUTEIBHO» - HE YCBOEHA 3HAYMTENIbHAS YacTh MPOrpaMMHOTO MaTepHala;
OTBET COAEPIKUT CYIIECTBEHHBIE OIINOKH.

B xoze onieHnBaHUs MOTYT OBITh YUTEHBI INYHOCTHBIE PE3YJIbTATHI.

5. OCOBEHHOCTH PEAJIMBAIIMA JUCHUIIJIMHBI JJ151 UTHBAJIM1OB U JIML
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA

B cnyuae oOydeHus B KOJJIEKE JHI] C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/10pPOBbS
YUUTBIBAIOTCSI OCOOEHHOCTH TMCHUXO(QHU3MUECKOTO Ppa3BUTHUS, HHIUBUAyaJbHbIE BO3MOKHOCTH U
COCTOSTHUE 37I0POBbsI TAKMX O0YUYaIOIIUXCSL.

OOpa3oBanue OOy4arOMUXCSI C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBS MOXET OBIThH
OpPraHU30BaHO KaK COBMECTHO C APYTUMHU OO0YUaIOLIUMUCS, TaK U B OTAEIbHBIX TPYIIaX.

OOyuaromyecss U3 4YUCla JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0pOBBSI 00€CIE€UEHBI
MEYaTHBIMU U (WUJIM) 3JEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu B (popmax, aJanTHPOBAHHBIX K
OTpaHUYEHUSIM UX 3/10POBBS.

OOyueHne MHBaIMJOB OCYILECTBIAETCS TaKK€ B COOTBETCTBUM C HMHJIMBUAYAJIbHOU
porpaMMoil peabmnTay HHBIUAA (TIPU HAJTMYUH).

JUtd a1 ¢ OrpaHUYEHHBIMHA BO3MOXHOCTSIMHU 310POBBS 110 CIIYXY BO3MOXHO IPEAOCTaBICHHAE
yueOHoM MHpOpMAIMU B BU3YAIbHON (opme (KpaTKuUi KOHCIIEKT JICKIMiA, TEKCThI 3amaHwii). Ha
ayJUTOPHBIX 3aHATHAX JOIMYCKAETCS NPUCYTCTBUE aCCUCTEHTA, a TAKXKE CYpAONEPEBOJYUKOB U (WIIN)
TU(IOCYPIOTIEPEBOAUMKOB. TEKYyIIMi KOHTPOJb YCIIEBAEMOCTH OCYHIECTBISETCS B MHCbMEHHOMN
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dopme: oOydaromuiicss MMCbMEHHO OTBEYaeT Ha BOMPOCHI, MHUCbMEHHO BBIMOJHSET MPAKTUYECKHE
3amanus. Jlokman (pedepar) Takxke MOXKET OBITh MPEACTaBIEH B MUCHbMEHHON (opMme, mpu ITOM
TpeOOBaHUS K COJACPKAHUIO OCTAIOTCA TEMH K€, a TPeOOBaHMUS K KAaueCTBY M3JIOKEHHUS MaTepHhala
(MOHSATHOCTh, KAayeCTBO pE€YM, B3aHUMOJCHCTBHUE C ayOUTOpHe H T. J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIME TPEeOOBaHUS, MPEIbIBIAEMbIE K MUCbMEHHBIM paboTaM (KayecTBO O(pOpMIICHUS
TEeKCTa U CIHCKA JHUTEpPaTypbl, TPaMOTHOCTh, HAJIMYUE WJUIIOCTPAI[MOHHBIX MAaTepHalloB U T.I.).
[TpomexxyTouHasi aTrTecTanus U JIML C HAPYLIICHUSAMHU CIyXa MPOBOJIUTCS B MHUCBMEHHOH (hopme,
IIPU 3TOM HCHOJIb3YIOTCS 00IMe KpUTepuu olleHuBaHus. [Ipu He0OX0AMMOCTH BpeMs MOATOTOBKH K
OTBETY MOXET OBITh YBEIIMYCHO.

JUis au1 ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3[I0POBBS 110 3PEHUI0 YHHUBEPCUTETOM
o0ecreynBaeTcsi BBITYCK M HCIOJIB30BaHME HA YYEOHBIX 3aHATHIX albTEPHATUBHBIX (OPMATOB
MeYaTHBIX MaTepuaioB (KpynmHbId mpudT wim ayauodaiiiel) a Takxke o0ecrneuynBaeT 00yJarommuxcs
HA/JISKAIIMMH 3BYKOBBIMU CPEJCTBAMU BOCIPOM3BENECHUS WHPOpMaUuu (AUKTOPOHOB H T.1.).
JlomyckaeTcsi OpPUCYTCTBHE  aCCHUCTEHTa, OKa3bIBAIOLIEro  olydarolemMycs HeoOXOAUMYIO
TEXHUYECKYIO TIOMOIb. TEeKyIHii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCS B YCTHOH (opme. [lpu
MPOBEJCHUN MPOMEXKYTOUYHOM aTTeCTAalluu [UIsl JIUIl C HAPYIIEHUEM 3pPEHUs TeCTUPOBAHUE MOKET
OBITh 3aMEHEHO Ha YCTHOE COOECeI0OBaHUE TI0 BOIIPOCAM.

JUis nun ¢ OrpaHHYEHHBIMH BO3MOKHOCTSMH 3J0POBbs, MMEIOIIUX HApPYIICHUS OMOPHO-
JIBUTATEIIFHOTO ammapara MaTepHabHO-TEXHUYECKHUE YCIOBHS YHHBEPCHUTETa O00ECHeUnBaIOT
BO3MOXXHOCTh OECHpEMNsATCTBEHHOr0 JOCTyNa OO0y4aroumxcs B Yy4eOHbIE MOMEIICHMS, a TaKkKe
npeObIBaHNs B HUX (HAJMYWE TMaHAYCOB, MOPYYHEH, PACHIMPEHHBIX IBEPHBIX IMPOEMOB, JM(TOB;
HAJIMYUE CIIeNUATIBHBIX KpPecel U JPYTUX MPUCIIOCOOICHU).

Ha aymuTopHBIX 3aHATHAX, a TakXKe NpPU TMPOBEICHUH NPOLEAYp TEKYIIEro KOHTPOJISI
yCIIeBAEMOCTH U MPOMEKYTOYHON aTTECTAIMH JIULIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3J10POBBS,
UMEIOIIMM  HApYIICHUs  OMOPHO-ABHTaTENbHOTO  ammapara MOTYT OBITh  IPEIOCTaBJICHBI
HE00XO0/IMMbIe TEXHUYECKHE Cpe/ICTBa (MePCOHAIBbHBIA KOMIIBIOTEP, HOYTOYK WMJIM APYrod Trajiker);
JIONyCKAeTCsl ~ NPUCYTCTBUE  aCCUCTEHTa  (AaCCUCTEHTOB),  OKa3bIBAIOLIETO  OOYYaroIUMCS
HEOOXOJUMYI0O TEXHUYECKYI0 IOMOIIb (3aHATh pabodee MecTo, IMepelBUraThCsi IO ayAUTOPHUH,
POYNTATh 3aJaHue, OPOPMUTH OTBET, OOIATHCS C MPENOaBaTeIeM).
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