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1. ITACITIOPT ITPOI'PAMMBI INCHUIIINHBI
BNOJIOT'UA

1.1. O6sa1acTh NpUMeHEHUs] POTrPaMMbI

[Iporpamma o0011€00pa30BaTEIPHON YUEOHON JAUCHUIIIMHBI «BHOJOTHS
npeiHa3HayeHa Ui M3Yy4eHHs OHOJIOTMM B KOJUIEAXKE MNpodhecCHOHATBLHOTO
oOpa3oBaHus, pealu3yroniero o0pa3oBaTeNbHyIO0 MporpamMmy Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl B TMpeJenax OCBOCHHUS CpPEIHEro MpodecCHOHaTbHOTO
oOpazoBanus no crnenuaibHoCcTU 18.02.12 TeXHOJOTHsT aHATUTUYECKOTO KOHTPOJIS
XUMHUYECKUX COCTMHEHUH.

1.2. MecTo THCHMILIMHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH CHENHATHCTOB
CpeIHero 3BeHa:

JucuurinHa «buonorus» oTHocuTcs K 00meoOpa3oBaTEIbEHOMY
y4eOHOMY IHKITY.

1.3. lleau u 3aga4u JUCHUIJIMHBI — TPeOOBAHUsI K Pe3yJbTaTaM OCBOEHUSI
TUCHMILIAHBI:

Conepxanue mnporpamMmbl «buonorus» HampaBlIeHO Ha JOCTHUKEHUE
CICIYIOIIUX 1eJIe:
* moyiydeHue (PyHIaMEHTaJbHBIX 3HaHUU O Oumosormueckux cucremax (Kierka,
Opranusm, [lonymauus, Bun, Dkocucrema); UCTOPUU Pa3BUTHS COBPEMEHHBIX
MPEACTABICHUN O UBOW MPHUPOJE, BBHIIAIOIMIUXCA OTKPBITUSIX B OMOJOTHYECKOM
HayKe; poJju OMOJIOTMYECKONW HAayKu B ()OPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO
HAay4YHOUW KapTHUHBI MUpPA; METOJIaX HAyYHOT'O TTO3HAHMUS;
* OBJIAQJICHUEC YMEHUSAMH JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO W POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JIEITEIHHOCTH JIIOACH, pPa3BUTHU
COBPEMEHHBIX TEXHOJIOTUM; OMPEACNIATh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOIUTH
HaOJII0JICHHS 32 DKOCUCTEMAaMHU C 1EIbI0 UX OMKMCAHUS U BBISIBJICHUS €CTECTBEHHBIX
U aQHTPOMOTCHHBIX W3MEHEHWW, HAXOAUTh W aHaJIU3UpOBaTh HHGOPMAIUIO O
JKMBBIX 00BEKTAaX;
* pa3BUTHE I[I03HABATEIIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM 00yYarommMXcsli B IPOIECCE M3YUYCHHS OHOJIOTHYECKUX SIBJICHHI;
BBIJIAIONINXCS  JIOCTHKEHUM  OMOJIOTHH, BOIIEAIIMX B  OOIIEYETIOBEUYECKYIO
KYJBTYPY; CJI0XKHBIX U IPOTUBOPEUUBBIX MYTEH Pa3BUTHSI COBPEMEHHBIX HAYYHBIX
B3IJIS/IOB, UJEH, TEOpU, KOHUEMIHMI, TUOTE3 (0 CYIIHOCTH W MPOUCXOKICHUU
YKU3HU, YEJIOBEKa) B XO7€ pabOThI C Pa3IMUYHBIMU UCTOUHUKAMU UH(OpMAIIUH;
* BOCIUTaHHE YOEXKJICHHOCTH B HEOOXOJMMOCTH TO3HAHHUSI >KUBOW MPUPOIBI,
HEO0OXOJIMMOCTH PaIlMOHATIBLHOTO TIPUPOIOTIOIH30BAHMS, OCPEKHOTO OTHOIICHUS K
NPUPOJHBIM pecypcaM M OKpYXKalollel cpeae, COOCTBEHHOMY 3J0pPOBBIO;
YBaKECHUSI K MHEHHUIO OINIMOHEHTA MPU 00CYKACHUN OMOJIOTHYECKUX MPOOIIeM;
* HCIOJIb30BaHUWE TNPHUOOPETCHHBIX OHOJIOTMYECKUX 3HAHMM W YMEHHH B
MOBCEIHEBHON JKW3HM i1 OLEHKU TIOCJIEICTBUN CBOEW JEeATENbHOCTH (U
JIEATEIIbBHOCTH APYTUX JIFOAEH) MO OTHOILICHUIO K OKPYXAIoIIe cpeje, 3/0pOBbIO
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JIPYTUX JIOAed U COOCTBEHHOMY 370pPOBBIO; OOOCHOBAHHME U COOJNIIOIEHUE MEP
npouiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEPBOM IMOMOIIM TMpU TpaBMax,
COOJTI0O/IEHUE TIPABUIT TOBEJICHUS B IPUPO/IE.
B pe3ynbTaTe 0CBOCHUS TUCHHUILTUHBI 00YYaIOIUNACS TOJKEH yMeTh!

® [PUBOAWTH  MPUMEPHI:  B3aUMOJCUCTBUSI  TE€HOB, TEHHBIX U
XPOMOCOMHBIX MYTallMid; MOMYJSIUA Yy pas3HbIX BHJOB; HACIEACTBEHHBIX U
HEHACJIEJACTBEHHBIX HW3MEHEHUM, MYTallMil, €CTECTBEHHBIX W HCKYCCTBEHHBIX
HKOCHCTEM; BIUSHUS OMOJOTHUH Ha POPMHUPOBAHUE HAYYHOTO MHPOBO33PEHHS, Ha
BOCIUTAHUE HKOJOTMYECKOM, TEHETUYECKOM W TUTMEHUYECKOU T'PAMOTHOCTH;
BKJIaZla OWOJIOTMYECKUX Teopuil B (OPMUPOBAHHME COBPEMEHHOW Hay4YHOUN
KAPTUHBl MHUpPA; 3HAYEHUS TEHETUKHU [UIsl PA3BUTHS MEIMLMHBI U CEJEKIHH;
3HAYEHUS COBPEMEHHBIX JIOCTHKEHUM B 00JacTM OHOTEXHOJIOTHM, 3aKOHa
TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHOM M3MEHUYMBOCTH M YUYEHUS O LIEHTPax
MHOT0OOpa3usi W MPOUCXOXKACHUS KYJIbTYpHBIX PAcCTEHUH JUIS Pa3BUTHS
CEJICKLIUY;

®  [IPUBOJAMTH JI0KA3ATEJIbCTBA: €IMHCTBA JKUBOW W HEXKHMBOW IPUPOIBL,
pPOJICTBA JKMBBIX OPraHU3MOB, HCIOJIb3Ys OHOJOTMYECKUE TEOPUU 3aKOHBI U
npaBuia; 5SBOJIIOLMH, WCIONb3Ys JAaHHBbIE MAJCOHTOJIOTHMH, CPAaBHUTEIBbHON
aHaToMuu, SMOpuosoruu, Ouoreorpaduu, MOJEKYISIPHON OHOJIOTHU; SBOJIOLUU
YEJI0BEKa; €IMHCTBA YeJIOBEUECKUX  pac; ABOJIIOLUN ounocdepsr;
OTPULATEIBHOIO BJIMSHUS QJIKOTOJII, HUKOTHMHA, HApPKOTHUYECKUX BEIIECTB Ha
pa3BUTHE 3apoiplllla YEJIOBEKA; pOJACTBA YEIOBEKA C MIEKONUTAIOIIUMU
KUBOTHBIMU; BIIMSHHUS MYTarecHOB Ha OPraHMW3M 4YeEJIOBEKa; HE0OXOJUMOCTU
COXpaHEHUSI MHOrooOpasus BHUJOB; BIUSHHUS SKOJIOTMYECKUX (PAKTOPOB Ha
OpraHU3MBbl; B3aUMOCBSI3H OPTaHU3MOB M OKPY>KarOLIEH Cpe.ibl;

®  OILICHUBATH: [TOCJIEACTBHS BIMSHUSA MyTareHOB HA OPraHU3M; 3THYECKHE
aCIEeKThl Pa3BUTHUSI HEKOTOPBIX MCCIEAOBAHMN B OMOTEXHOJOTMH (KIOHUPOBAHHE
yesoBeKa u JIp.);
MOCJIE/ICTBUSI COOCTBEHHOM JIE€ATEIbHOCTH B OKpYyXKaloled cpene; BKIAJ
BBIIAIOUIMXCS YUEHBIX B Pa3BUTHE OMOJIOTMYECKON HAYKH;
3HAYE€HHE OMOJIOTMYECKUX OTKPBITHI; TTI00ATbHBIE aHTPOMOT€HHbIE U3BMEHEHHS B
ouocdepe;

®  apryMEHTHPOBATH CBOIO TOUKY 3PEHUSI IIPH OOCYX ACHUHU OMOJOTHUYECKUX
npo0JyieM: HBOJIIOLMU JKUBOM MPUPOJBI;, PEATBHOTO CYIIECTBOBAHUS BHUAOB B
IPUPOAE; CYIIHOCTH M IPOUCXOXKICHUS >KU3HU; MPOUCXOXKIECHUS  YEJIOBEKA;
IJIO0QBHBIX ~ JKOJOTUYECKHX  MpoOsieM U Oyred  UX  pelleHus;
MPOUCXO0XK]ICHUS YEI0BEUECKUX Pac;

®  BBUIBIIATH: BIMSIHUE 3JEMEHTApPHBIX (DaKTOPOB SBOJIIOLMHM HA TE€HO(POH]
NOMYJISIMY; TPUCIOCOOJICHHUSI Y OPTaHU3MOB K cpelie oOuTaHus; apoMop(o3bl U
UMO0AIalTallid Y PACTEHUN U JKUBOTHBIX; OTJIMYUTENbHBIC MPU3HAKU KUBOTO (Y
OTJEJIbHBIX OPTaHU3MOB); A0MOTUYECKHE U OMOTUYECKIE KOMIIOHEHThI SKOCUCTEM;
B3aMMOCBSI3M OpPraHU3MOB B 3KOCHCTEME; MYyTareHbl B OKpPYXKarIIEW cpene
(KOCBEHHO); CXOJICTBO U Pa3In4Ms MEX1Y 3KOCUCTEMAMU U arpO3KOCUCTEMAMU;

®  YCTaHaBJIMBAaTh B3aUMOCBSI3U: CTPOEHUS U (PYHKIIMI MOJIEKY] B KJIETKE;



CTpoeHUs U (PYHKIIMH OPTaHOWIOB KJIETKH; TUIACTUYECKOTO W JSHEPTETUYECKOTO
oOMEHa; CBETOBBIX M TEMHOBBIX pCaKIUi (QOTOCHHTE3a; JBWKYIIUX CHII
HBOJIFOIUY; TTyTeH W HAIPABIICHUI YBOJFOIUY;

®  IIPaBUJILHO MCIOJIH30BAaTh ITEHETHYCCKYIO TEPMUHOJIOTHIO U CUMBOJIHKY
pemarh 3aJayd  pa3HOM CIIOKHOCTH 110 OWMOJIOTHH; COCTaBJSATh CXCMBI
CKpEIIMBaHUs, ITyTH TIEPEHOCA BEIIECTB M SHEPTUHU B dIKOCHCTEMax (I[N MTUTaHUS,
MUIIEBLIC CETH);

®  HCCIenoBaTh OWOJIOTMYECKHE CUCTEMBI Ha OMOJOTMYECKHUX MOIEIIX
(kneTka u zp.);

®  U3yYaTh M OMKMCHIBATH SKOCHCTEMBI U arPO3KOCUCTEMBI CBOSH MECTHOCTH;

®  CaMOCTOSITCIIBHO HAXOJUTh B Pa3HBIX HMCTOYHHKAX (B TOM YHCIIC CETH
WuTepHeT, cpeacTBax MaccoBod WH(OpMAIWM), aHAIW3UPOBATH, OICHUBATH M
WCITOJIB30BaTh OMOJIOTHYECKYIO WH(OpMAIHIO; TPaMOTHO O(QOPMIISITE PE3yIbTaThI
OMOJOrNYECKUX UCCIIETOBAHU.

®  HCIOJb30BATH NpUOOPETCHHBIE  3HAHUS U yMEHHUS B
IIPAKTUYECKON
JEATEIIbHOCTH U TIOBCEIHEBHOW JKU3HU [UJIsl: TPAMOTHOrO OQOpMIICHUS
pe3yibTaTOB OHOJIOTMYECKUX HCCIEOBaHU; OOOCHOBaHUS M COOJIIOICHHUS
NpaBWJ TIOBEJCHUS B OKpY’Karolen cpene, Mep poPHIIaKTUKA

pacmpocTpaHeHuss BHUpPYCHBIX (B ToMm uyucie BUY-undexkumn) u apyrux
3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIUYEK (KypeHHE,  aJIKOTOJIU3M,
HApKOMAaHMs1); OKa3aHWUs TEPBOM TOMOIIM TMPU TMPOCTYAHBIX U JPYTUX
3a00JIeBaHUSX, OTPABIICHUM MUILEBLIMU MPOTYKTAMU; ONpPEETIeHNsS COOCTBEHHOM
MO3UIIMY TI0 OTHOIICHHIO K AKOJIOTUYECKUM MpoOIeMaM, MOBEACHUIO B IPUPOTHON
Cpe/e; OIICHKM OTUYECKUX AaCIEKTOB HEKOTOPHIX MCCIEAOBaHUNA B 00J1acTH
OMOTEXHOJIOTUH (KIIOHUPOBAHKE, NCKYCCTBEHHOE OTUIOJOTBOPEHUE).
B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI 00yUYarOIIUNCS TOKEH 3HATh.

® OCHOBHBIC TIOJIOKEHUS OMOJOTUYECKUX TEOpUH (KJIETOYHAsT TEOpHS;
XPOMOCOMHAsI TE€OPHSl HACIEICTBEHHOCTH; TEOPHUSl I'€HA; CUHTETUYECKas TEOpus
HBOJIIOIMHU, TEOPHsl aHTPOINOreHe3a); 3akoHOB (pacmerieHuss [. Mennens;
He3aBuCUMOro HacienoBanuss [. Mengens; CUEIUIEHHOTO HacinenoBaHus 1.
Moprana; TrOMOJIOTUYECKHUX  PSIIOB B HACJIEACTBEHHOW W3MEHUYHBOCTH;
3apOJIBIIIEBOTO  CXOJCTBA; OWMOTrCHETHWYECKHil); TpaBuil (IOMUHHUpOBaHUS [
MeHiens; SKOJIOrM4eCKOM MUpaMU/ibl); TUIOTE3 (YUCTOTHI TaMeT, CYIIHOCTH U
MPOUCXOXKJCHUSI  JKU3HU,  TMPOUCXOXKACHUS  YEJIOBEKa); 3aKOHOMEpPHOCTEH
(MI3MEHYMBOCTH; CIEIUICHHOTO HAacJIe0BaHUs; HACIAEAOBAHHUS, CIEIUICHHOTO C
MOJIOM; B3aUMOJICHCTBUSI TEHOB U HX IMUTOJOTMYECKUE OCHOBBI); y4eHUU (O
nyTsIX ¥ HanpasieHusx 3Bosonnn; H.M. BaBunoBa o nentpax mHorooOpasus H
MPOUCXOXKIICHUS  KynbTypHBIX pactenuit; B.M. Bepnanckoro o oOuochepe u
Hoocdepe);

® 0COOCHHOCTH OHOJIOTHYCCKHX IIPOIECCOB M SBJICHUN: OOMEH BEIIECCTB
W TPEBpAIllEeHUsT DHEPruM B  KJIETKe; (POTOCHHTE3; IUIACTHUYECKHH U
DSHEPreTUYECKU O0O0MeH; OpoXKEeHHUE, XEMOCHHTE3; MHUTO03; MeH03; pa3BUTHE
raMeT y pacTeHUd M >KMBOTHBIX; pa3MHOXKEHHUE; OIJIOJOTBOPEHUE Yy PACTEHUU U

6



KUBOTHBIX; WHIUBUAYaJIbHOE pAa3BUTHE OpraHu3Ma (OHTOTEHE3); MOJIyuYeHHE
rerepos3uca, MOJUIUIONI0B, OTAAJECHHBIX TMOpPUIOB; IEHCTBHE UCKYCCTBEHHOTO,
JBIKYLIETO U CTAOMIM3UPYIOIIEro OTOOpa; reorpauuyeckoe U 3KOJOTUYECKOE
BUJ000pa3oBaHue; (HOpMHpPOBAHHE MPUCHOCOOJIEHHOCTH K cpele OOuTaHMS;
KpYyroBOpOT BEIIECTB M IPEBPALLEHUS SHEPrUU B dKOCHCTEMax U Ouocdepe;
ABOJTIONMS OMoChepHI;

® O0COOCHHOCTM  CTPOCHHS  OHOJIOTUYECKUX  OOBEKTOB: KJIETKU
(XMMUYECKHUI1 COCTAaB U CTPOCHHE); TEHOB, XPOMOCOM, KEHCKUX U MYXKCKUX TaMeT,
KJIETOK MPOKApPUOT M 3YKApHOT; BUPYCOB; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB; BUJIa U SKOCUCTEM (CTPYKTYpa);

® T[pPUYUHBl  HBOJIOLMH,  M3MEHSEMOCTH  BHUJOB  HACIEACTBEHHBIX
3a00JIeBaHUM, MyTallui; yCTOMYMBOCTH, CAMOpPETYyJSILIUM, CaMOpa3BUTUA U
CMEHBI 3KOCHCTEM.

1.4. Koin4ecTBO YacOB HA OCBOEHHE MPOTrPaMMBbI IMCIHHIJIHHBI:

MaKCHMaJbHOU yueOHOU Harpy3ku oOydaromierocs 72 4aca, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHOU yueOHOUM Harpy3ku oOydaronierocst 56 4acos;
CaMOCTOATEILHOM paboThl 0Oy4Jaromierocs 16 gacos.



2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1. O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI

Buna yuyeo6Hoii padoThl

Oo0vem uacos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 72
Oo0s3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 56
B TOM YHCJIE:

JIEKIIAN 28

NPAKTUYECKUE 3aHITHUS 28
CamocrosiTesibHas padoTa o0y4awierocs (Bcero) 16
B TOM YHCJIE:

CamocTosiTenbHas padoTa (pelieHue 3a1ay) 8
CamocrositenbHas paboTa (pedepar) 4
CamocrosiTenbHas paboTa (3KCKypcus B O0TAaHUYECKUHN caj) 2
CamocrosiTenbHas padoTa (TOKIaabl PO YUEHBIX) 2

Umocosas ammecmayus 6 hopme oupgepenyuposannoco 3avema




2.2. TemaTu4ecKkuii IJIaH U coJepKaHMe TUCHUILINHBI Buosorus

HaumeHnoBanue
pa3aesioB H TeM

Conep:xxaHue y4eOHOT0 MaTepHaJsia, JabopaTopHble PadOTHI H MPAKTHYECKHNE 3aHATHS, CAMOCTOATEIbHAN padoTa
00yyalomuxcs, Kypcopasi padora (IpoeKT) (eciu npedycmompeHvl)

0O0BeM yacoB

Yposensn
O0CBOEHHUS

1

3

4

Pasznen 1.

Beenenue

Tema 1.1.

Copneprxanue yueOHoro matepuaina OOBEKT U3y4eHHs OMOJIOrHY — >KuBast puposa. [Ipu3HakK )KUBBIX OPraHU3MOB M UX
MHOTO0Opa3me. YpoBHEBasI OPTaHU3AINS )KUBOI IPUPOIBI M SBOIIOIHA. MeToAbl MO3HAHUS )KUBOH mpupoasl. O0mme
3aKOHOMEpHOCTH Ouojioruu. Posb 6uonoruu B GopMHpPOBaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI MUPA
MIPaKTHYECKOH AESTeILHOCTH JIFO/ICH.

3HaueHHe OMOJIOTHH MPU OCBOCHUHU POdeccHii M CICIUaIbHOCTEH cpeHero npohecCHOHaIbHOI0 00pa30BaHus.

1 | Buonorus — Hayka o xu3HH. bronornyeckne Hayku. Kpurepnu »uUBBIX cucteM. YpOBHH OpraHU3aLUH )KUBOU
MaTepuu. MeTo/1bl NO3HAHUS )KUBOU PUPOABI.

2

HpaKTI/I‘IeCKI/Ie 3aHATHA. Ha6J’IIOZ[eHI/Ie KJICTOK paCTeHI/Iﬁ 1 )KUBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpCHaparax,
X OIIKMCAHUC.

1

Paznen 2.

MoJieKyIsIpHBIN YPOBEHb OpraHU3alliuy JKUBOTO

Tema 2.1

ConepxaHue y4eOHOrO MaTepuaia YMEHHE NPOBOJUTH CPABHCHHE XMMHYCCKONH OpPraHM3aldd KUBBIX M HEKUBBIX
00BexTOB. [lomydeHne mpecTaBICHHS O POJIA OPTaHMUECKUX M HEOPTaHUIECKUX BEIISCTB B KICTKH

1 | Xumuueckast opraHu3anus KJIeTKH. DJIEMEHTHBIN cocTaB KieTok. Heoprannueckue BeriectBa. Opranndeckue
BerectBa. benku. Knaccubukaiws u dyHkimu 0e1KoB DepMEHTBI.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrosTenpHas pabota 00y4JarIuxcs (TeCTHPOBAHUE)

Tema 2.2

IIpakTrueckue 3aHATUSA
Yraesojpl u aunuipl. Knaccudukanus. @yHkuuu

CamocrosTensHas paboTa 00y4JarIuxcs (TeCTHPOBAHUE)

Tema2.3

Conepxanne yaeoHoro Marepuana. Hykiennossie kucaotbl. Ctpoenue u GyHKImu. ATD

Hyxrennossie kucinoTel. Ctpoenue u pyukimu. AT®. Penienne 3a1a4 M0 HyKJICHHOBBIM KHCIOTaM

N

IIpakTrueckue 3aHsITUS

CamocrosrenbHas paboTa oOyuaromuxcs (pelieHne 3a1a4 0 PeIICHAI0 HYKICHHOBBIX KHCIIOT)

Paznea 3.

KiteTouHslif ypoBeHb OpraHU3aIiu )KUBOTO

Tema3.1

Copepxanne yaeOHOTO MaTepuaa

W3yyeHne CTpOEHHs KJIETOK 3YKApHOT, CTPOCHUSI U MHOTO00pa3usi KJIETOK PACTeHU# U KHUBOTHBIX. O3HAKOMIICHUE C
KJIETOYHOW TeopHedl CTPOSHHSI OPraHU3MOB. YMEHHE CaMOCTOSTENBHO HCKATh JOKA3aTeIbCTBA TOrO, YTO KIIETKA —
dJIeMEHTapHasi )KMBasl CUCTEMa M OCHOBHAsI CTPYKTYPHO-(DYHKIIMOHATbHAS €TMHUIA BCEX KUBBIX OPTaHU3MOB.

N3yuenne kietku. Knetounas reopus. CTpykrypa kieTku. MemoOpana. MeMOpaHHBIN TPaHCTIOPT.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrosrenpHas paboTa o0yyaromuxcs (TECTUPOBAHKE 110 KICTOYHOH TEOPUH OpraHU3aIlUH KICTKH)

Tema 3.2

IIpakTrueckue 3aHATUS
uTormmazma. OrHOMEeMOpaHHBIEC U IByMEMOpaHHBIC OPTaHOMIBI

Tema 3.3

IIpaxkTryeckue 3aHATUA
HememOpannusie opranouasl. SAapo. DykapuoTsl. CpaBHEHHE PaCTUTEILHON M JKUBOTHOU KJIeTOK. [IpoKapHoTHI.

CamocTtosTenpHast paboTta o0yJaronmxcs (TeCTUPOBAHKE)

Tema 3.4

COHCp)KaHI/IC yqe6H0r0 MaTtepuala. HOJ’Iy‘lCHPIC OpeacTaBJICHUA O CTPOCHHUHU, JKU3HCACATCIBHOCTH BUPYCOB. HSy‘leHI/IC
MeTa00IMUYECKUX IMPOHECCOB KIIETKC X 0COOEHHOCTIX

Bupycsl. Meraboausm

IIpakTraeckue 3aHsATHS




CamocrosrenpHas paboTa o0yyaromuxcs (TeCTUPOBAHUE) 1
Tema 3.5 [IpakTryeckue 3aHATHS 2 3
®doTocuHTe3. XeMOCHHTE3. DHEpreTHYeCKuii oOMeH. Pelienue 3amay
CamocTosTenbHast padoTa o0ydaronuxcs (peleHre 3a1a4 M0 YHEPreTHYESCKOMY 00MEHY BEIEeCTB, TECTUPOBAHME) 1
Tema3.6 Conepxanue yuyeOHoro Marepuana lM3zyuenume m paccMoTpeHue npoueccoB buocuHres Oenka. Perymsanus aktuBHOCTH 2 2
reHoB. Pemenne 3amad. JKu3HeHHBIN UK KJIETOK. JleneHne KiaeTku. Muto3. AMHTO3
BuocunTe3 Oenka. Perymsnus akTuBHOCTH TeHOB. Pemienue 3anad. JKu3HeHHBIN MUK KIeTOK. JleneHue kietku. MuTos.
AMUTO3.
IIpakTHueckue 3aHsITUs
CamocrosTenpHas padota o0ydarmmuxces (peniecHue 3a1a4 10 OMOCHHTE3Y OeNKa) 1
Tema3.7 IIpakTudeckue 3aHATUL 2 2
Meiios. 'amerorenes. JIBOHOE OIJI0/IOTBOPEHHUE IIBETKOBBIX PACTEHUM.
Paznen 4 Opraii3MeHHbBIA YPOBEHb OPraHU3alMK JKHUBOTO
Tema 4.1 Conepxxanne ydeOHoro marepuana O3HAKOMIIGHHE C OCHOBHBIMH CTaIWsMH OHTOTEHE3a Ha MpHUMEpe pa3BHTHUSL 2 1
MO3BOHOYHBIX >KMBOTHBIX. YMEHHE XapaKTepnu3oBaTb CTaauU HOCT3M6pI/IOHaJ'II)HOFO pa3BUTHA Ha IPUMEPE YCTIOBCKA.
O3HakOoMJICHWE C TpPWYNHAMH HapyIICHWH B Pa3BUTHM OPraHW3MOB. Pa3BUTHE YMEHHs MpPaBHIBHO (GOPMHUPOBATH
JOKa3aTeNbHYI0 0a3y ABOIIOIMOHHOTO Pa3BUTHS JXUBOTHOIO MHpa. BEIABIICHHE W OMMCAaHHE NPU3HAKOB CXOJCTBA
3apOJIBIICH dYeJIOBEKa W JAPYrMX I03BOHOYHBIX KaK JIOKAa3aTeIbCTBA HX SBOJIOIMOHHOTO pozcTBa. [lomydeHue
MIPEICTAaBICHAS O TMOCIEICTBHUAX BIHMSAHUS AIKOTOJA, HUKOTHHA, HAPKOTHYSCKMX BEIIECTB, 3arps3HEHUS Cpelsl Ha
pa3BUTHE U PEIPOITYKTHBHOE 3/I0POBHE YETIOBEKA.
Pasmuoxenue. becnionioe u nonoBoe pasmuokeHre. OHroreHe3. OMOPHUOHATBHOE U OCTIMOPHOHAIEHOE Pa3BUTHE
IIpakTrueckue 3aHsITUS
Tema 4.2 [pakTrdeckue 3aHATHS 2 2
I'eHeTnKa — HayKa O HACJIEACTBEHHOCTH U U3MEHYMBOCTH. 3aKOHBI HACIEICTBEHHOCTH. MOHOTHOpHOHOE 1 qUrHOpuaHOe
CKpCIIIMBAHUE.
CamocTosTenbpHast padoTta o0ydaronuxcs. (penieHre reHeTHISCKHX 3a1a4) 1
Tema 4.3 Coneprxanne ydyeOHOTO MaTtepuana. O3HaKOMIICHHE C HACIICCTBEHHOW M HEHACIICICTBEHHON H3MEHYHBOCTHIO U €€ 2 2
OMOJIOTHYECKOM POJIBIO B DBOJIIOIMH KHBOI'O MHPA.
3akoH Moprana. XpoMOoCOMHasl TeOpusl HacleACTBeHHOCTH. [ eHeTnka mosa. HacneaoBanue mpu3HAKOB, CLETJICHHBIX C
TTOJIOM.
[IpakTHueckue 3aHsITUs
CamocrosTenbHas padota 00ydarIuxcs (peneHue TeHETHUECKUX 3a1a4) 1
Tema 4.4 [IpakTryeckue 3aHATHS 2 3
l'eHOTHIT — TENOCTHAs CHCTEMa B3aUMOJCHCTBYIONINX TeHOB. B3anMmoseicTBHEe HeayuIeIbHBIX TE€HOB. 3aKOHOMEPHOCTH
N3MCHYUBOCTH.
CamocrosTenbHas padota 00ydamIuxcs (peneHue TeHETHUECKUX 3a1a4) 1
Tema 4.5 Conepxxanne yueOHOTO Marepuana. [lomydeHue TMpeACTaBICHHUS O CBSI3W TCHETHKA W MeAWIUHBL. O3HAKOMIICHHE C 2 2
HACJICACTBCHHBIMU 60H63H$IMI/I YCJIOBEKA, HUX MpUYMHAMU U HpO(bHHaKTHKOﬁ. I/IsyquI/Ie BJIMAHHUA QAJIKOT'OJIM3Ma,
HapKOMaHWHM, KYpPE€HHWdA Ha HACJICACTBCHHOCTh Ha BHJACOMATEPHUAIIC. AHaJ'[I/IS q)eHOTHHH‘[eCKOﬁ NU3MCHYUBOCTH.
BrIsiBIIeHHE MYTareHOB B OKPY)KAIOIICH cpejic M KOCBEHHAs OIICHKA BO3MOYKHOTO MX BJIMSHUS HA OPTaHHU3M.
['eneTnka yenmoBeka. ['eHetnka u meaunmHa. Cenekiust pacteHnid. CeneKius )KUBOTHBIX. CeleKIrs MUKPOOPTaHI3MOB.
[IpakTryeckue 3aHATHA 2
O3HaKOMJICHHE C OCHOBHBIMHU JTOCTH)KCHUSIMH COBPEMEHHOW CENCKIMH KYJIbTYPHBIX PACTCHUH, JTOMAITHUX XHBOTHBIX U
MHKPOOPTaHU3MOB
Paszpea 5 ITonynsiMOHHO — BUJOBOM YPOBEHb OPraHU3alluU 5KMBOIO
Tema 5.1 Conepxanne yuebHoro MaTepuana. V3ydeHune Hacienns 4eIOBEeYEeCTBA HA MMPHMEPE 3HAKOMCTBA C MCTOPHEH Pa3BUTHUS 2 2

sBomOLMOHHBIX  uaed  K.JIunnes, X.b.Jlamapka Y./[lapBuna. OueHHBaHHE pPOJIM IBOJIOLMOHHOIO VYYEHHUs B
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(bOpMPIpOBaHI/II/I COBpeMCHHOﬁ CCTCCTBCHHO Haquoﬁ KapTUHBI MUpa. PasBurhe cnocoOHOCTH SCHO W TOYHO H3jaraTh
CBOH MBICJIH, JIOTHYCCKH 000CHOBBIBATh CBOIO TOYKY 3pE€HHUA, BOCIIPUHUMATDE U aHAJIM3UPOBATH MHCHUA CO6CCC,I[HI/IKOB,
IIprU3HaBasd IpaBO APYIoro 4€jJI0BCKa HA NHOC MHCHUC.

PasButue SBOJIOIMOHHBIX MpEACTaBICHUN. JIMHECBCKUH MEPHOA pPa3BUTHUS OHOJOTHH. ODBOJIOIMOHHOC YYCHHE
JK.B.Jlamapka. ,Y.Jlapsuna — A.Yomteca. J[BmwKkymie cuiibl dBosroruu 1o Jlapsuny. MckyccTBeHHBIH 0TOOP.

[IpakTuueckue 3aHATHS
[TpoBenenue onucanusi ocodeil 0JHOro BUIa 0 MOP(OIOTHUECKOMY KPUTEPHIO Ha IPUMEPE AOMAIIHUX PacTeHHUH.

CamocrosTenbHas padoTa o0yyaromumxcs (JIOKJIaJpl PO YYSHBIX — MHAMBHIYAIbHAs padoTa))

Tema5.2

Coneprxanne ydeOHOro MaTepuaia. M3yueHne JoKa3aTeIbCcTBa BOMIOLUH OpraHndeckoro mupa. Bua. Ero kpurepun u
crpykrypa. Ionynsuus. Ee xapakTepucTuku

Jloka3zaTesbCcTBa HBOJIIOIIMY OpraHnyeckoro mupa. Bua. Ero kputepuu u crpykrypa. [lonynsuus. Ee xapakTepuUCTHKH.

N

IIpakTHueckue 3aHsITUs

CamocrosTenpHas pabota 00y4JarIuxcs (TECTHPOBAHUE)

Tema 5.3

IIpakTrueckue 3aHATUSA
Muxkpospomronusi. CTJ. IlomynsiuoHHass reHeTuka. 3akoH Xapau — BaiinOepra DneMeHTapHBIE 3BOJIOIMOHHBIE
(haKTOpEL.

CamocTosTenpHast padoTta o0ydaronmxcs (pemeHne 3BOTIOIMOHHBIX 33]1a9)

Tema5.4

Conepxxanne ydeOHOro Mmarepuana M3yuenuwe BompocoB EctecTBeHHbI 0TOOp. DOpMBI €CTECTBEHHOTO OTOOpa B
MOMYIIAUAX. Pe3yapTaThl 2BONMIONHN

EctectBeHHBIH 0T00p. POPMEBI €CTECTBEHHOTO 0TOOPA B MONYJIAIUAX. Pe3yapTaThl 9BOJIOINH.

IIpakTrueckue 3aHsITUS

Tema$s.5

IIpakTrueckue 3aHATUSA
Makpo3Bomtonusi. OCHOBHBIE HAIIPABJIECHHUS HBOJIIOLIMOHHOIO Npolecca. AHTPOIIOT€HES

CamocrosTensHas padora ooy4armuxcs (pedepar Ha IPeAI0KECHHBIE TEMBI)

Pasznen 6

buoreoneHoTHUCCKHUI 1 OMOC(EPHBIH YPOBHH OPraHU3aIUH KUBOTO

Tema 6.1

Coneprkanue yuyeOHOro Matepuaia M3yueHue 9KOJOrHuecKuX (pakTOPOB U UX BIUSHHS Ha

OpraHu3Mbl. 3HaKOMCTBO C JKOJIOTMYECKUMHU CUCTEMAaMH, UX BHUIOBOM M IPOCTPAHCTBEHHOH CTPYKTypamH. YMeHHE
OOBSICHATD MPUYKUHBI YCTOMYMBOCTH U CMEHBI 3KocucTeM. O3HakomieHue ¢ yueHueM B.W.Bepuaackoro o buochepe

KaK 0 TJI00abHOU 3KOCHCTEME. YMEHHUE TOKa3bIBaTh POJIb )KUBBIX OPraHU3MOB B OHOC(epe Ha KOHKPETHBIX MPUMEpax.
Onmcanue W TPAKTUYECKOE CO3/IaHUEC WCKYCCTBEHHON HKOCHCTEMBI (IPECHOBOIHOTO aKBapuyMma). PermreHue
JKoJOTHUeCKuX 3agad. O3HakoOMJIEHHE C TPUMEpaMH HCIIOJIb30BAHHMS B XO3SHCTBEHHOW JEATENLHOCTH JIHOJEH
MOPPOPYHKIIMOHATBHBIX YePT OPTaHU3AINH PACTEHUHN U JKUBOTHBIX MPHU CO3JIAHUH COBEPIICHHBIX TEXHUYECKUX CUCTEM
U YCTPOWCTB IO AHAJNOTHH C JXHUBHIMH CHCTEMaMH. 3HAKOMCTBO C TPYOUYaTBIMH CTPYKTYPaMH B KHBOH IMPHPOIEC U
TEXHUKE, a9POJUHAMUYECKUMHU U TMIPOJUHAMUYECKUMU yCTPOMCTBAMU B JKUBOM NIPUPOAE U TEXHUKE. Y MEHUE CTPOUTH
MOJICJIM CKJIQ4aTON CTPYKTYPBhI, HCTIOJIb3YEMbI€ B CTPOUTEIILCTRE.

Oxonorust kak Hayka. Cpena oburanms. @aktopsl cpeapl. OOmme 3aKOHOMEPHOCTH AEHCTBUS (aKTOPOB Cpenbl Ha
OpraHu3Mbl. DKOJIOTHUS coobuiecTB. DKoaorus 6ruocdepsl. buonuka.

IIpakTHueckue 3aHATHUS.

1. O3HaKOMIICHHE C MEXBHUIOBHIMU B3aMMOOTHOIICHUSMHU B SKOCHCTEME: KOHKYpPEHIHEH, CHMOMO30M, XUIIHIIECTBOM,
Mapa3suTU3MOM.

3. CocraBieHne cxeM SIpYCHOCTH PAaCTHUTEIHHOTO COOOIIeCTBa, IMHUINEBHIX IIeNell W CeTH B OWOIEHO3e, a Takke
JKOJIOTUYECKUX MHUPAMHU/L.

CamocrosrenpHas padoTa o0yyaromuxcs (3KCKypcHs B 00TAHUYECKUHN ca)

Bcero:

JI1s XapaKTepUCTUKH YPOBHS OCBOCHMsI yU€OHOT0 MaTepuaa UCIOIb3yTCs CIEAYIOIINE 0003HAYCHHUS:
1. — o3HaKOMUTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

11




2. — peNpOAYKTUBHBIN (BBITTOJTHEHUE ICSITEIILHOCTH TI0 00pa3Ily, MHCTPYKIIUU WU 10T PYKOBOJICTBOM)
3. — IPOAYKTHBHBIH (IUTAHWPOBAHUE U CAMOCTOSTEILHOE BBIIIOITHEHHE JAEATEIBHOCTH, pEIIeHHe MTPOOJIEMHBIX 3aj1a4)
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3. YCJIOBUSA PEAJINBALIIMU JUCHUTTJIUHBI
3.1. TpeGoBanuss K MHHMMAJBHOMY  MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecne4eHn 1o

Bun pabort: JeK1noHHbIE 3aHATHUS

MarepuanbHO-TEXHUYECKOE OO0ECIEYeHHE JUCUUILIMHBI, OCHAIICHHOCTD:
ayJIMTOpUsi, OCHAIICHHAs TMPE3CHTAIIMOHHON TEXHUKOW (MPOEKTOp, HKpaH,
KOMITBIOTEP/HOYTOYK) € COOTBETCTBYIOIIMM IPOTPAMMHBIM  OOECIIEYEHHUEM,
MeJIOBOH (M) WJIK MapKEpHOU JOCKOIA.

Bun pabot: npakTUyecKue 3aHATUS

MarepuanbHO-TEXHUYECKOE O0ECIEUYeHHE JUCUUILIMHBI, OCHAIIEHHOCTD:
KaOMHET COIMabHO-TYMaHUTAPHBIX AMCIUILUINH, OCHALICHHBIA METOBOW (M) WU
MapKEPHOU JTOCKOM.

Bug pabot: Tekyiuii KOHTPOJIb

MatepuraabHO-TEXHUYECKOE 00€CleYeHre JUCHUIUIMHBL, OCHAUICHHOCTB!
ayJUTOpHSl, OCHAIIIEHHAs! MEJIOBOH (1) WJIM MapKEpHOM TOCKOM.

Bun pabot: camocrositenbHas paboTa

MatepuraabHO-TEXHUYECKOE 00€cleyeHre IUCHUIUIMHBL, OCHAUICHHOCTB!
ayJUTOPHS IJIsl CAMOCTOSITENIbHOM pabOThl, OCHAILIEHHAS KOMIIbIOTEPHON TEXHUKOM
C BO3MOKHOCTbIO MOJKIIIOUEHUS K ceTu «VHTepHeT», oOecneueHHas JOCTYIIOM B
JJIEKTPOHHYI0  MH(POPMAIMOHHO-00PA30BATENbHYI0  CpEely  YHUBEPCHUTETA,
nomenenust Hayunoit oubnuorexku [NI'HIAY.

3.2. UudopMmannoHHoe odecnevyeHne 00yueHust

OO6pazoBarenbHBIM MpolleCC MO JUCHUIUIMHE buosorus mnpesamnonaraet
UCTIONIb30BAaHUE CIICAYIOIIET0 MPOTPAMMHOTO obOecredeHnss U WHPOPMAITMOHHBIX
CTIPAaBOYHBIX CUCTEM:

- TMpe3eHTAIlMOHHbIE MaTepuaibl (CAalIbl MO TeMaM JIEKIIMOHHBIX H
MPAKTUYECKUX 3aHITHH );

- JIOCTyn B pexume on-line B DJIEKTPOHHYIO OHOIMOTEYHYIO CHUCTEMY
(9BO);

- JIOCTYyl B OJJICKTPOHHYIO HH(POPMAIMOHHO-00PA30BATEIBHYIO CpEIy
YHUBEPCUTETA; TECTUPOBAHUE;

- lHTepHeT-cepBUCHl U 3JIEKTPOHHBIE pPECYpChl (IIOMCKOBBIE CHCTEMBI,
AIIEKTPOHHAS MMOYTa, TPOQPECCHOHATBLHBIE TEMAaTUUECKUE YaThl U (POPYMBI).

[lepeuenb ~ HEOOXOOUMOTO  JMIEH3UOHHOTO W (WJIM)  CBOOOJHO
pacmpoCcTpaHsIeMOro MporpaMMHOTO oOecreueHus: OPUCHBIN MaKeT MPUIOKECHUI
«LibreOffice»; cnpaBounas npasoas cuctema «KoncynabranT [lnrocy.

Ilepeyenbs y4eOHbIX wu3gaHuil, HWHTEepHET-pecypcoB, [ONMOJHUTEIbLHOM
JIUTEePATYPhI

OcHOBHBIE HCTOYHUKH
1. buosiorus : y4eOHUK U MPAKTUKYM JUIsl CPEAHETO MPOQPECCHOHATBHOTO
oOpazoBanus / B. H. Speirun [u np.] ; non penakuueid B. H. Spbiruna. — 2-e uzn.

— Mocksa : UznarensctBo IOpaiit, 2021. — 378 c¢. — (IIpodeccuonansHoe
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obopazoBanne). — ISBN 978-5-534-09603-3. — Tekct : »meKTpoHHBIN //
Oo6pazoBatenbHas miardopma FOpaiit [caifr].

2. Koncrautunos B. M.,Pe3zanoB A. I'.,DaneeBa E. O. buonorus mis
npodeccuii W CHEIUaIbHOCTEH TEXHHUYECKOTO U €CTECTBEHHO-HAYYHOI'O
npoduaei: ydeOHUK ISl CTYJICHTOB YUPEKICHUM CpeaHero mpodecCHoHaIbHOTO
obpazoBanus/B. M. Koncrantunos, A. I'. PezanoB, E. O. ®aneesa ; nox pen. B.
M. KoncrantunoBa.-MockBa:M3natensckuii nentp "Akagemus",2017, ISBN 978-

5-4468-4452-4.-336.-CnoB. TepMUHOB: ¢. 324-328. - bubmuorp.: c. 329

JlonoJIHMTeIbHbIE HCTOYHUKH
1. I'yceiixanoB, M. K. EcrecTBo3HaHue : y4eOHUK W NPAKTUKYM IS

cpennero npodeccuonansHoro obpazosanus / M. K. I'yceiixanoB. — 8-e¢ u3n.,
nepepad. u non. — MockBa : uzgarenscTBo FOpaiit, 2020. — 442 c. —
(mpodeccuonanpHoe obpazoBanue). — isbn 978-5-534-00855-5. — Tekcr

anexkTpoHHbIH // DBC FHOpaiir [caiit].
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JACHUTILIAHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOCHUS AUCITUIUTMHBI OCYIIECTBIISETCS
mpernojaBaresieM B MPOIEcCe TPOBEICHHUS  NPAKTUYSCKUX  3aHATHH U
7abopaTopHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHEHUS OOYYaIOIIUMHUCS
WHUBUTyaTbHBIX 3aIaHUH, POCKTOB, UCCIICIOBAHUMA.

Pe3ysabTarsl 00y4yeHus @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
(ocBOEHHBIE YMEHHUsl, YCBOCHHbIE 3HAHNS) pe3yJa1bTaToB 00y4eHust
B pesynbTare 0CBOEHUS TUCUUTIINHBI ® [IPAKTUYECCKUEC 3aHATUSI
oOyyJaromuxcst 10/HKEH 3HATh: ® WHIAWBUIYAJIbHBIE 3aJIaHUs
® OCHOBHBIE MOJIOKCHUS (moxmasb po YYCHBIX,
OMOJIOTMYECKUX TEOpUN pedepatsn)

(KJIeTo4Hast TEOpHs; XPOMOCOMHAs
TEOpHUsl HACIEICTBEHHOCTH;
TEOpHUsl T'€Ha; CUHTETUYECKas
TEOPHUsl ABOJIOLIUM, TEOPUS
aHTPOIIOTEeHE3a); 3aKOHOB
(pacmeruienns I'. Mennens;
HE3aBUCUMOT0 HacienoBaHus I
MeHens; CLenIeHHOTO
HacnenoBanus 1. Moprana;
TOMOJIOTUYECKHUX PSIAOB B
HACJIEICTBEHHON HM3MEHUYHUBOCTH;
3apOJIBIIIEBOTO CXOJICTBA;
OMOreHEeTUYECKUI); MpaBUII
(momunupoBanus I'. Menpgens;
HKOJIOTUYECKON MUpPaMU/Ib);
runoTe3 (YUCTOThI TaMeT,
CYIIIHOCTH U TMPOUCXOXKJICHUS
KU3HU, TPOUCXOKIACHUS
YeJIOBEKA); 3aKOHOMEPHOCTEN
(M3MEHYUBOCTH; CIIETUICHHOTO
HacIlIeJOBaHUsI; HaCJeI0BaHUs,
CUEIJIEHHOTO C MOJIOM;
B3aUMO/ICHCTBUSI TEHOB U MX
LATOJOTUYECKUE OCHOBBI);
y4eHu# (0 MyTAX U HAMPABJICHUSIX
spomonuu; H.M. BaBuiosa o
LHEHTpax MHOrooOpasus u
MPOUCXOXKICHUS KYJIbTYPHBIX
pacrenunii; B.M. BepHaackoro o
ouocdepe u Hoochepe);

® 0COOCHHOCTU OMOJIOTUYECKHUX

TECTUPOBAHUE
orpoc (yCTHBI#)
pelleHHEe 3a1a4
OKCKYPCHS
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MPOLIECCOB U SIBJICHUM: OOMEH
BEILECTB U MPEBPAILICHUS SHEPTUU
B KJIETKE; (POTOCUHTES;
IJIACTUYECKUN U DHEPreTUYECKUIN
oOMeH; OpoXKeHHEe;, XEMOCHHTE3;
MHUTO3; MEHO03; pa3BUTHE TraMmeT Yy
PaCTEHHI W JKUBOTHBIX;
Pa3MHOXKEHUE; OIII0I0TBOPEHUE Y
PaCTEHHI W JKUBOTHBIX;
WHIUBUyaIbHOE Pa3BUTHE
opraHu3Ma (OHTOTEHE3);
MOJIyYEHHUE TeTepo3uca,
MOJIUTIONIOB, OTJIAJ€HHBIX
ruOpHUIOB; JIEUCTBHE
UCKYCCTBEHHOI'O, JBUXYIIETO U
CTAOMIM3HUPYIOIIETO 0TOOPa;
reorpauyeckoe U SKOJOTUYECKOE
BUI000pa3zoBaHue; GopMupoBaHue
MPUCTIOCOOJICHHOCTH K Cpelie
oOUTaHUS; KPYTOBOPOT BEILIECTB U
MIPEBPAIICHAS] SHEPTUHA B
sKocHucTeMax W Ouocdepe;
ABOTIOLUST OMOC]EpBI;

® OCOOCHHOCTH CTPOEHUS
OMOJOTUYECKUX OOBEKTOB:
KJIETKH (XUMHYECKUN COCTaB U
CTpOEHHUE); TEHOB, XPOMOCOM,
KEHCKHX M MYXXCKHX TaMeT,
KJIETOK TIPOKApUOT U DYKAPHOT;
BHUPYCOB; OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,;
BUJIA U DKOCUCTEM (CTPYKTYpa);

® TPUYUHBI SBOJIOINUH,
U3MEHSIEMOCTH BHJIOB
HACJICICTBEHHBIX 3a00JICBAHHU,
MyTallW; YCTOWYMBOCTH,
CaMOPETYJISAINHA, CaMOPa3BUTUSA U
CMEHBI SKOCHCTEM.

YMmeTh:

® MPUBOAMTH NPHUMEPHI:
B3aMMOJICHCTBUSI T€HOB, T'€HHBIX
U XPOMOCOMHBIX MYTAaIlUi;
MONYJIALUMNA Yy Pa3HbIX BHIIOB;
HACJICCTBEHHBIX U

PAaKTHYECKUE 3aHATHS
WH/IMBHTyaJIbHbIC
(moxmagsl po
pedepatsi)
TECTUPOBAHHE

3a1aHus
YYEHBIX,
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HEHACJICICTBEHHBIX W3MEHEHUH,
MyTallid, €CTECTBEHHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM;
BIUSIHUSA OMOJIOTUM Ha
dbopMHpoBaHrE HAYYHOTO
MHPOBO33pPEHUSA, HA BOCIHUTAHUE
AKOJIOTUYECKOM, TEHETUYECKON U
TUTHEHNYECKOW T'PaMOTHOCTH;
BKJIaJ1a OMOJIOTHYECKUX TEOPUI B
dbopMHUpOBaHUE COBPEMEHHOM
HAay4YHOU KapTUHBI MUDA;
3HAYECHUS T€HETUKU JJI Pa3BUTHS
MEJULIMHBI U CEJICKLUU; 3HAYECHUS
COBPEMEHHBIX JIOCTHXCHUN B
o0nacti OMOTEXHOJIOTUH, 3aKOHA
TOMOJIOTUYECKUX DPSAOB B
HACJICACTBEHHON U3MEHUYUBOCTH U
YUEHUS O LIEHTpaxX MHOT0o00pa3us
U TPOUCXOKIEHUS KYJIBbTYPHBIX
pacTeHHI Ui Pa3BUTHSA
CEJEKIINH;

® IPUBOAMTH A0KA3aTEJbCTBA:
eIMHCTBa JKUBOU u HEXUBOU

PUPO/IBI, poicTBa AKUBBIX
OpraHU3MOB, UCIIONb3YS
OMONOTUYECKUE TEOpUM 3aKOHBI U
MpaBWiia;,  3BOJIIOLUU,  HCIOJB3YS
JTaHHbIE MaJI€OHTOJIOTUH,
CpPaBHUTEIBLHOMU AHATOMUMU,
AMOPHOIIOTHUH, ouoreorpaduu,

MOJICKYJIIPHON OWONIOTHH; BOJIOITUN
YeJIoBeKa;  CIMHCTBA YEJIOBEUYCCKUX
pac; BONIIOIIMM  Ouocdepsr;
OTPHUIIATEILHOTO BIUSHUAS  AJKOTOJI,
HUKOTHHA, HAPKOTHYECKUX BEIICCTB
Ha Pa3BUTHEC 3apOJbIIIa YEJIOBEKA;

pPOJICTBA YeJI0BeKa c
MJICKOITHTAIOIIMMU ’KHBOTHBIMH;
BIUSHAS MYTarecHOB Ha OpraHu3M
JeJI0BEKa; HEOOXOINUMOCTH
COXpaHCHHS  MHOI0OOpasHsl BHJIOB;
BIIUSHUS ~ DKOJOTHYECKUX (PaKkTOpoB
Ha OpTaHU3MBI;  B3aUMOCBS3H
OpPraHU3MOB U OKPYKaIOIIeH CPEJIbl;

e onpoc (YCTHBIN)
e peIIeHHUE 3a/1a4
® DKCKYpCHS
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® OIIEHMBATD: [TOCJIE/ICTBUS
BIIUSIHUS MyTareHOB Ha OpPraHu3M;
ITUYECKUE aCTEKThI pa3BUTHS
HEKOTOPBIX UCCIICJIOBaHUN B
OMOTEXHOJIOTUH (KIIOHUPOBAHKE
yejgoBeKa W Jp.);  TOCJEICTBUS
COOCTBEHHOU JEeATEIbHOCTH B
OKpYXKarolIen cpene; BKJIA]]
BBIIAIOIINXCS YUCHBIX B PA3BUTHE
OMOJOrMYECKOM  HayKd; 3HAaueHUE

OHMOJIOTHYECKUX OTKPBITHIA;
r100aabHbIC AHTPOTIOTCHHBIC
W3MEHCHHS B ouocdepe;

apTyYMEHTHPOBAaTh CBOIO TOYKY 3PEHHS
npu  OOCYXXJICHUH  OHMOJOTHUECKUX
po0JIeM: BOJIFOIIUU KUBOUW TIPUPOJIHI;
peaNbHOTO CYIICCTBOBAHUS BHJIOB

B IPUPOIE; CYIIHOCTH U
MIPOUCXOKICHHUS JKU3HU;
MIPOUCXOKICHHUS YEJI0BEKA;
rJ100aTbHBIX JKOJIOTUYECKUX

npo0ieM W MyTed HuX pElICHHUS;
MIPOUCXOKICHUS YETOBEIECKIX
pac;

® BBIABJISATH: BIUSHNE
3JIEMEHTapHbIX (HAaKTOPOB HBOJIIOLUU
Ha reHo(hoH OIS,
NPUCHIOCOOJIEHUSI Y  OPraHu3MOB K
cpene obutaHus;  apoMopdo3bl U

UAMOAJANTAllud Y  PACTCHHM 51
YKUBOTHBIX; OTJINYUTEILHBIE
NpHU3HAKKW KHUBOrO (y  OTACIBHBIX
OpraHu3MOB); abMoTHYECKHE 151
OMOTHYECKHE KOMITOHEHTBI
HKOCUCTEM; B3aUMOCBS3H OPIaHM3MOB
B 9KOCHUCTEME; MyTare¢HbI B

OKpykaroueid cpene  (KOCBEHHO);
CXOACTBO U  Pa3IuUusl  MEXAy
HKOCHCTEMaMHU U arpodKOCUCTEMaMH;
® YCTAHABJIMBATH B3aUMOCBSI3U:
CTpoeHHsI U (PYHKIIUNA MOJIEKYIT B
KJIETKe;, CTpOeHUs H  (PyHKIUH
OpPTraHOUIOB KIIETKH;
TUTACTUYECKOTO M DHEPreTUYECKOTrO
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0oOMEHa; CBETOBLIX M TEMHOBBIX
peaknuii  POTOCUHTE3a; JBIIKYIIHMX
CHUJT SBOJIIOLINHN; ITyTEH M HaIPaBJICHHUHA
DBOJIIOLIN;

¢ NpPaBHJIbHO HCNOJIb30BATh
TCHETUYECCKYIO TEPMHUHOJIOTHIO H
CUMBOJIMKY; pe€lIaTh 33aJa4d Pa3HOU
CJI0KHOCTHU 110 OMOJIOTHMH, COCTaBIATH
CXEMBI CKpEITUBaHUS, MyTH MEPEeHOca
BCIIIECTB M DHEPTUU B DKOCHCTEMax
(Leny MUTaHus, TUIIEBBIC CETH);

e HCCIeI0BATH OMOJIOTHUYECKHUE
CHCTEMBbI Ha OMOJIOTHYECKUX
MOJEAX (KJIETKa, aKBapUyM |
p.);

® H3y4aThb U ONMHUCHIBATH
HKOCUCTEMBI B arPOIKOCHCTEMBI
CBOEUM MECTHOCTH;

® CaMOCTOSITEIHbHO HAXOAUTDH B
pPa3HBIX UCTOYHHKAX (B TOM YHCIIC
cetd VMHTEpHET, CpeAcTBax MacCOBOM

uHdopmaIun), aHaJIM3UPOBATh,
OIICHHBATh u HCITOJTh30BaTh
OMOJIOTHYECKYIO uH(popMaIuio;

IrpaMOTHO O(DOPMIISITH PE3YIIbTATHI
OMOJIOrMYECKUX MCCIICIOBAHUH.

HCII0JIb30BaTh NpuodpeTeHHbIE
3HAHUA /| yMeHust B
NMPAKTHYECKON JesITeJIbHOCTH U

NOBCEeIHEBHOM JKU3HH IS
IrpaMOTHOTO oopMIeHus
pe3yJIbTaTOB OMOJIOTHIECKHUX
HCCIIENOBaHNl;, OOOCHOBAHHUS u
COOJIIOICHUST TIPaBUJI TIOBEJCHUS B

OKpYyKarolen cpene, Mep

NpO(HIAKTUKN PacpOCTpaHEHUs

BUpYyCHbIX (B TomM uyucie BUY-
MH()EKINU) M JIPYTHX 3a00JIEBaHMH,
CTpPECCOB, BPEAHBIX MPUBBIYEK
(KypeHue, ajJKoTroIn3M, HapKOMaHus);
OKa3aHWs IIepBOM IIOMOLIM  IIpH
IPOCTYIHBIX U JPYrux 3a00JeBaHUAX,
OTPAaBJICHUU MUILIEBBIMHU MPOTYKTAMU;
OIpe/ieNIeHUs] COOCTBEHHOM MO3MLIUU
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M0 OTHOIIEHWIO K DKOJOTHYECKUM
npobJieMaM, MOBEACHUIO B TIPUPOTHON
Cpele; OLEHKH dTHYECKHUX aCTIeKTOB
HEKOTOPBIX HCCIICIOBAHUA B 00JacTh
OMOTEXHOJIOTUH (KITOHUpOBAHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHHE).
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5. KPUTEPUU OLUEHUBAHUSA PE3YJIBTATOB, YPOBHU OCBOEHUSA
YUYEBHOI'O MATEPHAJIA 11O JUCHHUAIIVIMHE

Pe3yabTaThl 00y4eHus

KpI/ITepI/II/l OLCHUBAaHUSA peE3yjabTaToB,

YPOBHHU OCBOEHUS Y4€OHOT0
MaTepuaJsa no JUCHUILINHE

3HaTh

® OCHOBHBIC ITOJIOKEHUS
OMOJIOTMYECKUX TEOPHI, 3aKOHOB,
MIPaBUII;

® 0COOEHHOCTH OHOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM;

® OCOOCHHOCTH CTPOEHUS
OMOJOTrNYEeCKNX OOBEKTOB;

® TIPUYMHBI SBOJIIOIUH,
M3MEHSIEMOCTH BHJIOB
HACJICJCTBEHHBIX 3a00JICBaHUM,
MyTallll; YCTOWYUBOCTH,
CaMOPCTYJISAIIAA,  CaMOPa3BUTUA |
CMEHBI YKOCHCTEM.

O3nakomMumenvHulli YpogeHb — 3HAET
OCHOBHBIE TIOJOKEHUS OMOJOTUYECKUX
TEOpUil; HKMEeT TpeacTaBlieHue o0
OCHOBHBIX OMOJIOTUYECKHX 3aKOHaX U
rUIoTe3ax; HMMEET MpeJcTaBieHue o0
OCHOBHBIX O0COOEHHOCTSIX
OMOJIOTUYECKUX MTPOLIECCOB U SIBIICHUI;

Penpooykxmuenwiii  yposeno — 3HAET
OCHOBHBIC TIOJIOKEHUS OMOJOTUYECKUX

TeOpHﬁ; 3HacCT OCHOBHBIC
OMOJIOTUYECKHE 3aKOHBI M THUIIOTC3bI,
3HacCT OCHOBHBIC 0COOEHHOCTH

OMOJIOTMUYECKUX MPOIIECCOB U SIBJICHUM,
HO HE MOXKET NPHUMECHUTH 3HAHU] Ha
IIPAKTHUKE;

IlpooykmuesHuiii yposens —
JEMOHCTPHUPYET 3HAHUE OCHOBHBIX
MOJIOKEHUN OMOJIOTUYECKUX TEOPHUH;
3HAE€T OCHOBHBIE OMOJIOTUYECKUE
3aKOHBI ¥ THUIIOTE3bI; 3HACT OCHOBHBIC
0COOEHHOCTH OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUI; 3HAECT
0COOCHHOCTH CTPOEHHUSI OCHOBHBIX
OMOJIOTMYECKUX OOBEKTOB; BIaJIECT
nH(popMaImen o MpUIMHAX dBOTIONNUN U
W3MEHSIEMOCTH BHJIOB.

YMerh
® MPUBOJUTH HPUMEPHI: O3naxomumenvHblll YpO8eHb — YMEET
B3aUMOJIEICTBUSL TI'€HOB, TE€HHBIX H | IPUBOAUTH IIPUMEPHI OCHOBHBIX

XPOMOCOMHBIX MYTAallMM; MOMYJSIUUN Y
pPa3HBIX BHJIOB; HACJIEICTBEHHBIX U
HEHACJIEICTBEHHBIX W3MEHEHUH,

® TPUBOAUTH JOKA3aTENbCTBA:
€IMHCTBa JKUBOU U HEKUBOU
IPUPOJIBI, pOACTBa YKUBBIX

OMOJIOTHYECKUX MPOILIECCOB; YACTUYHO
YMEET NPHUBOJUTH JOKA3aTEIbCTBA
OMOJOTUYECKUX MTPOLIECCOB;

Penpoodykmusnuwiii yposeHb — ymeeT
MPUBOAUTH MPUMEPHI OMOIOTHYECKUX
ITPOIIECCOB; YMEET NPUBOJIUTH
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OpraHHU3MOB, UCIIOJIB3YS
OMOJIOTMYECKUE TEOPUM 3aKOHBI U
MpaBUIIa;
® OIICHUBATL: ITOCIIEACTBHS

BIIUSIHUSL MyTareHOB Ha OPTaHU3M;
THYECKHUE ACIIEKTHI pa3BUTHS
HEKOTOPBIX HCClIe0OBaHUM B
OMOTEXHOJIOTHH, IMOCJIEICTBUS
COOCTBECHHOM JIESITETLHOCTH B
OKpYXKaroIIen cpene; BKJIA]

BBIJIAIOLINXCS YYEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

® BBISBJISTH: BITUSIHUE
AJIEMEHTApPHBIX (PAKTOPOB ABOIIOIUU Ha
reHO(OoH T MO JISIUN;
MPUCIIOCOOJICHUST 'y  OPraHu3MOB K
cpene oOuTaHus;

® CXOACTBO W PA3NMHUUASI MEXKIY
HKOCUCTEMAMU U arpO’IKOCUCTEMAMU;

® YCTaHaBIIUBAaTh B3aUMOCBSI3U:
CTpoeHUs U (QYHKIIMI MOJIEKYI B
KJICTKE;

e pemarhb 3a/1a4un pa3HoOU
CJIO)KHOCTU IO OHWOJIOTHHU; COCTaBJISITh
CXEMBI CKpCIIMBaHUSA, MyTH TIEpEeHOCa
BEIIECTB U DHEPTUU B IKOCHCTEMAX;

® CCIIEIOBATh OMOJIOTUYECKHE
CUCTEMBI Ha OMOJIOTHYECKUX
MOJENAX (KIETKa, aKBapUyM U
ap.);

® W3ydYaTh U ONUCHIBATH
HKOCHUCTEMBI U arpPOIKOCHUCTEMBI
CBOEM MECTHOCTH;

® CaMOCTOSITEJIbHO HAXOJIUTh B

pa3sHBIX HCTOYHUKAX, aHAIM3HPOBATH,
OILICHUBATh U UCII0JIb30BaTh
OMOJIOTUYECKYIO uHdOpMaIHIO;

IrpaMOTHO OQOPMIISITE PE3YIIHTATHI
OMOJIOTMYECKUX UCCIIEOBAHUM.

JOKa3aTcJIbCTBA OMOJIOTMYECKUX
IMpoHecCCOB; YMCCT OLICHUBATb 3HAYCHUC
OMOJIOTMYECKUX OTKpI:ITHﬁ; rI100aJbHBIC
AHTPOIIOTCHHBIC NU3MCHCHU B

ounocdepe;

IlpooyxkmueHuwiii YpOB€eHb —
JEMOHCTPUPYET YMEHHE TPHUBOJIUTH
MpUMEPHl  OMOJIOTHYECKUX TIPOIIECCOB;
yMeeT  TPHUBOIUTH  JOKA3aTeIbCTBA
OMONIOTHYECKUX  TPOIIECCOB;  yMeeT
OIICHWBAaTh 3HAYCHHE OMOJOTUYECKUX
OTKPBITHI; r100anbHbIC
aHTPOIIOT€HHbIE U3MEHEHUS B
ouocepe; ymeer apryMEeHTHpPOBATH

CBOIO TOYKY 3pEHHS MpHU OOCYKIECHUU
OMOJIOTHYECKUX TMPOOJIeM  3BOJIIOIUU
KUBOW MIPHUPOJBI; YMEET YCTaHABIMBATh
OMOIOTHYECKHE B3aMMOCBS3H CTPOCHUS
u  (QyHKIMA MOJEKYyJl B  KIETKE;
CTpoeHHsI ¥ (YHKIHH OPraHOHIOB
KIICTKU; yMeeT UCCJIEI0BATh
OHoIOrHYecKue CUCTEMBI Ha
OMOJIOTMYECKUX MOJIETSX;
JEMOHCTPUPYET YMEHUE Uu3y4aTb H
OIHCHIBATh HKOCUCTEMBI U
arpodKOCUCTEMBl  CBOEH  MECTHOCTH;
YMEET CaMOCTOSTEIbHO HAaXOAUTh B
pa3HBIX HCTOYHUKAX, aHAIU3HPOBATh,
OLICHUBATh u UCTIOIB30BaTh
OMOJOTMYECKYI0 HH(OpMaLMIO; yMEeT
pemaTth 3a7adyd Mo OWOJOTUM Pa3HBIX
YPOBHEM CIOKHOCTH.
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