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INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma no yuebHomy mpenmety «buonorus» (nanee - GHONOTHA) Ha CPeHEM YPOBHE OOIIETO
oOpasoBaHus pazpaboraHa Ha ocHoBe dDenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6pa3zoBaHuEe B
Poccuiickoit ®eneparumn»y, PI'OC COO, Konuenmuu npenonaBanus ydeOHOro mpenmera «buonorus» u
ocHOBHbIX DenepanbHas paboyasi mporpaMmma BOCIIUTAHUSA .

VYuebuslit npenmet «buonorus» yrmyoneHHoro ypoBHs usydeHus (10—11 kiaccel) sBIsieTcs OXHUM
13 KOMIIOHEHTOB MIPEAMETHON 00sacTh «EcTecTBeHHO-Hay4YHbIe peaMeThl». CoracHo nosokeHusM OI'OC
COO mnpodunbHbIE TEXHUYECKHE NPEAMETHI, U3ydaeMble Ha YDIyOIEHHOM YPOBHE, MPEICTABISAIOT cO0Oi
cnocoObl  muddepeHnmanyn  0OydeHHMs] Ha YpPOBHE CpemHero oOmero oOpa3oBaHUS H  IIEIH,
obecrieunBaroIme MIPEEMCTBEHHOCTD MEXITY OCHOBHBIM oo™, CpeIHUM oo™,
CpeIHUM MPOPECCUOHATBPHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaXIbpli M3 3TUX Y4EOHBIX
MPEIMETOB JIOJKEH OBITh OPHEHTHPOBAH HA IPUOPUTETHOE peIIeHHEe 00pa30BaTeIbHBIX, BOCIUTATEIBHBIX U
pa3BUBAOIIMX 3a7a4, 3aJa4 C MNpoQopUEHTAlMe oOydaloluxcs W CTUMYIHPOBAHMS HMHTEpeca K
KOHKPETHOUM 001acTH HAYYHBIX 3HAHWUW, CBS3aHHOTO ¢ OWOJIOTHEW, MEIUITMHON, SKOJOTHEH, TICHXOJIOTHEH,
CHOPTOM HJIM BOCHHBIM JIETIOM.

[TporpamMma o yuebHomy npeamery «buosaorus» aaer npencTaBieHue o LelsaX U 3afadax U3y4eHHUs
npenMera «buonorus» Ha yriyOJIeHHOM YpOBHE, OMpENeNseT o0si3aTenbHOe (MHBApUAHTHOE) MPEIMETHOE
COZIep)KaHWe, €ro CTPYKTYpUpOBaHHE IO pas3lesiaM H TeMaM, COINIaCHO KjaccaMm, o0OecreunBaeT
MOCJIEZIOBATEIbHOCTh M3YYE€HUS y4eOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEAMETHBIX
CBsI3€i, JIOTWMKM Y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamme 1o
OMOJIOTHH pealii30BaH MPUHLHUIT IPEEMCTBEHHOCTH M3y4deHHUs ¢ Ouoiorueil Ha ypoBHE 0a30BOT0 00Iero
oOpa3zoBanms, Onaromaps 4YeMmy MPOCMAaTpUBAETCS HANPABICHHOCTh Ha TIOCIEAYIOIIee pa3BUTHE
OMOJIOTMYECKNX 3HAaHUI, OPHUEHTUPOBAHHBIX HAa CTPaHbl ECTECTBEHHO-HAYYHOTO MHPOBO33PECHUS,
9KOJIOTUYECKOTO MBIIUIEHUS, MPEACTABIEHHBIX O 310pOBOM 00pa3e »KH3HU, Ha BOCHUTAHUE OEpe’KHOrOo
OTHOILICHUS K OKPYKaloIllel TPUPOTHON cpefie. cpea.

VYuebublii mnpenmer «buonorus» Ha yYpOBHE cpemHEro oOmero oO0pa3oBaHHSA —3aBEpIIACT
Ouonoruueckoe oOpa3oBaHHWE B WIKOJIE M OPUEHTUPOBAH HA pACIHIUPEHHE W YIIyOlleHWe 3HaHUN
OOy4JalolIMXCsl O JKUBOW TNPHUPOJIE, OCHOBAX MOJEKYISIPHOM W KJIETOYHOH OHONOTWH, SMOPHOIOTHU H
OMOJIOTUH Pa3BUTHS, TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, BOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buosnorus» Ha yIIyOJIEHHOM YpOBHE OPHEHTUPOBAHO Ha
MOATOTOBKY y4alllUXcs K MOCIENyIIEeMy IOJyYeHHI0O OMOJIOTHYeCKoro o0pa3oBaHus B By3ax H
OpraHM3alMsIX CpeAHero mpogeccuoHaIbHOro oOpa3oBaHUsA. B oCHOBE ero conepkaHus JEKHUT CHCTEMa
OMOJIOTMYECKUX 3HAHWM, MOJYYEHHBIX MPHU M3YYEHUH YJalUMHCS, COOTBETCTBYIOLIMX CHUCTEMAaTHMUYECKUX
paznenoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi, B 10—11 kimaccax 5T 3HaAHUS MOIYYarOT
pasBuTHe. Tak, pacmupsroTcs U yniyOnstoTcs OMOJIOTMYECKHE 3HAHUS O PAacTeHUSX, KUBOTHBIX, TpHOax,
OaKTepusix, O YEJIOBEKEe, W3JararoTcs MNPUHIUNbBI KU3HU, JONOJHUTENIHO BKIIOYAIOTCS OHOJIOTHYECKHe
JaHHBIE TIPUKJIAJTHOTO U TIOUCKOBOTO XapaKTePa, KOTOPbIE MO’KHO MCIIOJIb30BaTh B KAYECTBE OPUEHTUPOB IS
nocieayomero BbiOopa mnpodeccun. Bo3amokHa Takke HMHTerpanus OMOJOTMYECKHX 3HaHWM C
cobmoieHreM rpagHKoB,

CrpykTypa mporpammsl 1o y4eOHOMY mnpeamery «buonorus» oTpa)xkaeT CUCTEMHO-YPOBHEBBIM U
HBOJIIOIIMOHHBIN MOAXO/BI K U3y4eHHI0 Onosoruu. ComacHO UM H3y4yaroTcsl CBOMCTBAa U 3aKOHOMEPHOCTH,
XapaKTepHbIE IS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliy, 3BOJIIOIMHY OPraHU4YeCKOTo MHpa Ha 3emIe,
COXpaHEHHUs1 OMOJIOTUYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10 kilacce U3y4aroTcss OCHOBBI MOJIEKYJISIPHOI
M KJIETOYHON OHMOJIOTHH, SYMOPUOIOTUU U OMOJOTUU Pa3BUTHS, TEHETUKH M CEJCKIIUH, OMOTEXHOJOTUH U
CHUHTETHYECKOW OMOJIOTHH, aKTYalIU3UPYIOTCS 3HaHMUA OOYy4arolUuXxcsl Mo OOTaHUKE, 300J0TMH, aHATOMHH,
¢usnonorun uyenoseka. B 11 kiacce m3yudaercss SBOJIIOLMOHHOE y4Y€HHE, OCHOBBI HKOJIOTHMH U YYEHHE O
ouocdepe.

Ilenpto yuebHOro mnpeamera «buonorusi» sBiseTcss obecriedeHHe OOY4YeHHs] CTYAEHTOB
OMOJIOTUYECKUM TEOpUSM M 3aKOHaM, WJesM, MPUHIMIIAM M TpaBUIaM, OCHOBAaHHBIM Ha COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHE MHpa, 3HAHUSM O CTPOCHHMHM, MHOrOOOpasMu U OCOOEHHOCTSX KJIETOK,
OpraHu3Me, pa3BUTUH, OWOILIEHO3€, JKOCHCTEMAax, O BBIAAIOIIUXCS HAYYHBIX 3HAHUAX. JOCTHUKEHUS,
COBpPEMEHHBIE HCCIIeIOBaHUsl B OMOJIOTMHU, PUKIAHBIE ACHEKThl OMOJOrHUecKuX 3HaHuil. st pa3sBuTusa u
MOJJepXKaHUsT MHTepeca ydaluxcsd K OHOJOTMM MPHUBOAMTCS OOBEM TEOPETUYECKOrOo MaTrepuaia B
COZIEp’KaHUH MPOrPaMM 10 OMOJIOTHH, IPEAYCMATPUBAIOLINI 3HAKOMCTBO C COBPEMEHHBIMU CTAHOBJICHUSIMH



Y pa3BUTHEM STOW MM WHOU OOJIACTH OMOJOTHH, BKJIAJl OTCUSCTBEHHBIX U 3apyOCKHBIX YUCHBIX B PEIICHUE
OMOJIOrMYECKHUX U SKOJIOTUYECKUX MPOOIeM.

Llens wu3yueHust ydeOHoro mpeamera «buosjorus» Ha yrIyONEHHOM YPOBHE — OBJaJIEHHUE
00yJaromuMHCs TPUBOIUT K TMOCTPOEHHUIO CTPYKTYpPHO-(YHKIIMOHATIHHOW OpraHU3allud KUBBIX CHCTEM
pPa3HOr0 paHra W MPUOOPETEHUI0 YMEHWM, MCIOJb30BaTh 3TH 3HAHHUS B 3aBUCUMOCTH OT MHTEpeca K
onpenenéHHol obnactu mpodeccuoOHANIbHON AEATEeIbHOCTH, CBA3aHHON C Ouoyiorued, WM K BbIOOPY
y4eOHOT0 3aBEeJICHUS ISl TPOJOKEHHST OMOJIOTUYECKOTO Pa3BUTHA. O0pa30BaHUE.

Joctwkenne nenu u3ydeHus npeamera «buonorus» Ha yrIyOJ€HHOM YpPOBHE OCTOPO’KHOTO
pelIeHus CIEeNYIOINX 3a1ay:

OCBOCHHME OOYYEHMsI 3aBHCHUT OT CHUCTEM OHOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTMYECKHX
TEOPUSX, KOHIIEHIUAX, THUINOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBuiaX, COOTBETCTBYIOLIUX
COBPEMEHHOM €eCTEeCTBEHHO-HAyYHOW KapTUHE MHpa; O CTPOEHUU, MHOTOOOpasMM U OCOOEHHOCTSIX
OMOOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, MOIMYJSIUs, BUI, OMOTeoIeHo03, Onocdepa); 0 BBIIAOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX MCCIIEIOBAaHUSIX B OHMOIOTHH;

o0y4yeHre OO0yJaroIIUXCsl ¢ METOJaMU TIO3HAHMS JKUBON TIPHUPOJIBI: UCCIIECTOBATEIHCKUMU METOAAMHU
OMOJIOrMYECKUX HayK (MOJEKYISIpHOM M KJIETOYHOW OHMOJOTHH, SMOPUOJIIOTMUM W OHOJOTHHM pa3BUTHUA,
TCHETUKH U CEJICKI[UU, OMOTEXHOJIIOTHA ¥ CUHTCTHUYECKOW OHMOJIOTHH, ITAJICOHTOJIOTHUH, SKOJIOTHH); METOIBI
CaMOCTOSITENILHOTO TIPOBEACHUS OMOIOTMYECKUX UCCIeI0OBaHUi B Taboparopuu U B npupoae (HabmtoaeHue,
H3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIIaJiIcHHEe OOyYaroIIUMUCA TpeOyeT HaBBIKOB: CaMOCTOSTENBHO HAaxXOAWTh, aHAJU3UPOBaTh U
UCIIONIb30BaTh  OMOJIOTMYECKYI0  WH(GOPMAIIUIO; MTOJIb30BaThCsl  OMOJIOTMYECKOW  TEPMHHOJIOTHEH |
CUMBOJIUKOW; COXPAHUTh CBSI3b MEXAY pa3BUTHEM OUOJIOTUYECKUX M COIHAIbHO-DKOHOMUYECKUX H
9KOJIOTMUECKUX MPOOJIEM YEeJIOBEUECTBA; OLICHUBATh IIOCICACTBUS CBOCH JIEATEIBHOCTU B OTHOIICHUHU
OKpY’Karollel MpUpOIHON Cpelbl, COOCTBEHHOTO 3JOPOBBS U 37I0POBbSI OKPYKAIOIIMX JIFOIei; 000CHOBBIBATh
U CcoOMoIaTh Mephl NMPOQUIAKTHKA HH(EKIIMOHHBIX 3a00JICBAaHWMA, MPABUJ IOBEACHUS Ha MPHUPONIE H
obOecrieueHusi 0€30MacCHOCTU COOCTBEHHOM JKM3HENESATENIbHOCTH B MPUPOAHBIX M  TEXHOTCHHBIX
cpelax; OXapaKTepu30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIaCTH OHMOJIOTHH;

pa3BUTHE WHTEIUIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydYalluxcs B MPOIECCe 3HAKOMCTBA C
BBIAFOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIICIOBAHUSAMU B OHOJIOTHH, PEIIAIOIIMMH UX POOIEMEI,
METOOJIOTHEeH OMOJIOTUYECKUX HCCIEIOBAaHUN, MPOBEICHHEM OSKCIIEPUMEHTAIBHBIX HCCIeIOBaHHM,
perieHueM OMOIOTUYECKUX 3a1a4, UCCIICOBAaHUEM OMOJIOTUYECKIUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAHHE y 00yUYaOIIUXCS [IEHHOCTHOTO OTHOIICHHSI K )KUBOU MPUPOE B IIEJIOM U K €€ 00beKTaM
U SBJICHUSM; SBISIOTCS OCHOBAaMH TI'€HETHYECKOM T'PaMOTHOCTH, OOIMEH KYIbTYphl TIOBEJACHHUS B
MPHUPO/JIE; TOATOTOBKA €CTECTBEHHO-HAYYHbIX 3HAHUI;

00ydeHre HeOOXOAMMBIM HAaBBIKAM B O00JIACTH PAJUOAKTUBHOTO MPHUPOIONOJIB30BaHUS (COOIIOIEHNE
MpaBWJI TIOBEJEHUS B MPHUPOJE, OXpaHE BHUIOB, JKOCUCTEM, Ouochepsl), COXpaHEHHIO COOCTBEHHOTO
3JI0POBbS U 37I0POBbS OKPYKAIOLIUX JIFOICH (COOMIOIEHHE MEP 3allIUTHBIX Mep, o0ecreueHne 0e30MacHOCTH
KU3HEACSITETFHOCTH B E€CTECTBEHHBIX YCIOBMSIX MPHUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
WCIIOJIH30BaHUsI OMOJIOTUUECKUX 3HAHUW U YMEHHUM B TTOBCETHEBHOM JKU3HHU;

Coznanme yciuoBWii JANsi  OCO3HAHHOTO BBIOOpa OOYYAIONIMMKCS —TIO3BOJNSIET TPACKTOPHH
WHIUBUTYaJIbHOTO oOpazoBaHusl, CIOCOOCTBYIOIIETO MOCJENYIOMEMY npodeCcCUOHATTEHOMY
CaMOOTIPEIENICHUIO, B COOTBETCTBUU C UHIUBUIYaTIbHBIMU HHTEPECAMH U TOTPEOHOCTAMU PETHOHA.

OO0rmiee yncIO0 4YacoB, OTBEICHHBIX MJIsi M3YYCHHUS OMOJOTHM HA YIIIYOJEHHOM YPOBHE CpPETHETrO
obrmiero obpazoBanusi, coctapmuseT 272 yacos: B 10 knacce — 136 vaca (4 yaca B Hezeno), B 11 kiacce — 136
(4 gaca B Hezeno).

Ot60op opraHu3alMOHHBIX (GOPM, METOAOB U CPEACTB OOYyYEHHsS OHOJIOTHH OCYIIECTBISIETCS C
y4eTOM CHenuUKH €ro COAEPKaHUs U HAIPABJICHHOCTH Ha MPOI0JDKEHHE OMOIOTHYECKOr0 00pa30BaHMs B
OpraHM3aIMsIX CPETHETO MPO(ECCHOHATHHOTO U BBICIIIETO 00pa30BaHUS.

OO6s13aTeNbHBIM yCIIOBHEM IIPH 00yuyeHUU OMOJIOTMH Ha YIIIyOJIEHHOM YPOBHE SIBJISIETCS IIPOBEICHUE
nabopaTopHBIX W MpakTHueckux padoT. Takke ydyacTre OOYyYarOIIUXCs B BBHIMOJTHEHHHM TMPOCKTHBIX U
y4eOHO-UCCIIeIOBATEIhCKUX Pa0O0T, TEMATHKa ONPEACIISIETCS YIUTEIeM Ha OCHOBE peajbHbIX MaTepUalbHO-
TEXHUUYECKHUX PECYPCOB U MECTHBIX YCIOBUI.



COLAEPXAHHNE OBYUYEHMUAA

10 KJIACC
Tema 1. buosiorusi kKak Hayka
CoBpemeHHas Ouomnorus — KOMILIEKCHAsI Hayka. Kparkas UCTOpUS pa3BUTHS

Oouosnoruu. brojornyeckre Hayku W H3ydaemble UMH TpoOsiembl. DyHAaMEHTaIbHBIC, MPUKIATHBIC H
MTOVICKOBBIC HAYYHBIE MCCIICAOBAHUS B 0071aCTH OMOJIOTHH.

3HaueHrue OMOJIOTUH B COBPEMEHHOM €CTECTBEHHO-HAy4yHOUW KapTuHe Mupa. [Ipodeccuu, cBsizannbie
c Owuomnorueit. 3HaueHUE OHOJIOTUU B MPAKTHYECKOW JEATCILHOCTH 4YEJIOBEKA: MEIUIIMHA, CEIhCKOe
X035ICTBO, MPOMBIIUIEHHOCTb, OXpaHa MPUPOIbI.

JleMoHCTpa MU

[optpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V. I'apseii, I. Mennens,
B. U. Bepuanckuii, W.II. ITaBmoB, UW. W. MeunukoB, H. . BasuoB, H. B. Tumodeen-PecoBckuid,
Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl 1 cxeMbl: «CBsi3b OMOJIOTHH ¢ JPYTUMU HayKaMuy, «CucTemMa OMOIOTHISCKUX HAYKY.

Tema 2. )Kusble cucTeMbl M MX H3y4YeHHUe.

JXKuBple cuctembl Kak mpeaMeT u3ydeHHs Ouosoruu. CBOMCTBA JKUBBIX CHUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, LEJIOCTHOCTh M LEIOCTHOCTb, CIOKHOCTh W YIOPSAJOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CAMOOPraHU3aLMsl, CAMOBOCIIPOU3BEAEHHE, Pa3APaKUMOCTh, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluM >KUBBIX CUCTEM: MOJICKYISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN,
HOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OroreoneHoTudeckuit), 6uochepnsiii. [Ipoueccsl, npoucxoasiue
B BeTepHUHApHOM pexxume. OCHOBHBIE ITpU3HAKU *kUBoro. JKu3Hp kak ¢popma noajaepxkanus marepuu. Hayku,
M3y4arollye )KUBbIE CUCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3alUu.

MOBBIIIICHUE KBaTU(pUKAIIMU CUCTeM. MeToabl Oumosorndeckoil Hayku. HabOmronmenue, w3MmepeHue,
9KCIIEPUMEHT, cUCTeMaTHh3anus, MeTtaaHanus. [lonsarue 0 3aBUCUMON u HE3aBUCUMON
nepemeHHou. [inannpoBanue skcriepuMeHTa. [locranoBka u [IpOBEpKa runore3. Hynesas
runore3a. [lonsatue BbIOOpKM U ee A0CTOBepHOCTb. PazOpoc B Oumonoruueckux AaHHbIX. OLeHka
JOCTOBEPHOCTH  pe3ynbraroB. [[pyuMHBl ~ BO3HMKHOBEHMS  pe3yldbTaToB  JKcrepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpauuu

Tabnuisl U cxembl: «OCHOBHBIE MTPU3HAKH KU3HNY», «bruonornueckue cuctembl», «CBoMcTBa KUBOK
MaTrepumn», « YpOBHU OpraHU3alluu KUBOW Npupoab», «CTpoeHNEe KIIETKH KUBOTHONY, « TKaHU )KMBOTHBIX»,
«CucremMbl OpraHoB YeJI0BEUYECKOr0 OpranuizMay, «buoreonenos», «buochepa», «MeToasl H3ydeHUs )KUBOM
MIPUPOIBDY.

Ob6opynoBanue: 1aboparopHoe 000pylOBaHME [UIs TPOBEACHUS HCCIIEAOBaHUN, W3MEpEeHUil,
JKCIIEpUMEHTOB.

Tema 3. buoJiorusi KJ1eTKU.

Knetka — cTpykTypHO-(QYHKIMOHANbHAS €IUHUIA KUBOTO. McTopus OTKpBITHS KiIeTKU. PaboThl
P. I'yka, A. JleBenryka. Knerounas teopust (T. [llBann, M. llneitnen, P. BupxoB). OcHOBHBIE MOJIOXKEHUS
COBPEMEHHOM KIIETOUHOU TEOPHUU.

MeToasl MOJIEKYISIPHOW M KJIETOYHOW OHMOJIOTHH: MHUKPOCKOMIHs, Xpomartorpadus, 3eKTpodopes,
METOJI MEUEHBIX aToMoB, AudQepeHInaibHoe eHTPpU(yrupoBaHue, KYIbTUBUPOBAHUE KIIETOK. U3 YeHUe
Quxcuposannvlx  Kiemox . DNEKTPOHHAss  MUKpocKomnus. Kougokanvnas  muxpockonus. Bumanwvnoe
(npudicuznenHoe) usyueHue Kiemox.

JleMoHCcTpauuu

IHoprpertst: P. I'yk, A. JleBenryk, T. lIsann, M. [lneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOM MHUKPOCKOID», «DIEKTPOHHBIN MHKpockomn», «lcropus pa3BUTHS
METOZ0B MUKPOCKOITUI.

OOopynoBaHWE: CBETOBOM  MHKPOCKOI,  MHKpPOIpEnaparbl  pacTUTENIbHBIX, O KHBOTHBIX U
OaKkTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3yuyeHue MeromaMu  KIETOYHOW  Owonorum  (Xpomarorpadus,
anekTpodopes, muddepennnanbaoe neHTpudyruposanue, [1IP)».




Tema 4. XumMuueckass OpraHu3anus KJIeTKHU.

XUMUYECKU COCTaB KJIETKU. Makpo-, MHKpPO- U YAbBTpaMUKpPO3JIeMeHThl. Boma u ee poiib
pacTBOpUTEIISA, pEareHTa, y4acTue B CTPYKTYPUPOBAHUHU, TEILIOPETYISIIIUN KIIETOK. MUHEpaIbHbIE BEIIeCTBA
KJIETKH, UX OHOIorudeckas pojb. Poib KaTHOHOB M aHHOHOB B Kamepe.

Opranuyeckue BellecTBa KIETKH. buonorndeckue monumepsl. benku. AMUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoil Monekyinsl. [lepBuunas cTpykrypa Oenka, mentujaHasi CBsi3b. BropuuHas,
TpeTuyHasl, YeTBEPTUYUHAS cTpykTypa. [enarypauus. ColicTBa 6enxoB. Knaccuduxanus
0enkoB. buonornyeckue Gpynkuuu 6enkoB. [lpuonot .

VYrneBoabl. MoHOCaxapuipl, Jucaxapuibl, OJWrocaxapuipl U noaucaxapuabl. OOmmMN  1UIaH
COOpYKeHUs U PU3UKO-XUMUUYECKUE CBOMCTBA YCTaHOBIEHBI. bronornueckue GyHKIUNA TPUMEHSIOTCS.

Jlumuaet. TunpodunsHO-THApOPOOHBIE  cBoiicTBa. Knaccubukanus — numumoB. Tpuriunepust,
dbocdonunuasl, Bocku, crepoubl. buongornueckue ¢ynkuuu aunuaoB. OOime cBoiicTBa OMOJOTHYECKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMbIKaHUIO, IOITYIPOHULIAEMOCTb.

Hyxneunoseie kucnorel. JHK u PHK. Ctpoenue nyknenHoBbix KuciaoT. Hykneotuasl. [IpuHuun
komriemeHtapHocta. [Ipasuno Yapradda. Ctpykrypa JJHK — nBoiiHas cnupanb. MeCTOHaXOXICHUE |
ounonornueckue ¢pynkiun JJHK. Buasl PHK. ®ynkiuun PHK B knetke.

Crpoenune monekyn AT®. Makposprudeckue cBsizu B moiekyiae AT®. buomornueckue ¢GyHKINU
AT®. BoccraHoBieHHbIE TEPEHOCUMKH, WX (YHKIUHM B Kamepe. /[pyeue Hykieozuompugocgamol
(HT®) . CexBenupoanue JJHK. Memoou cenomuxu, mpanckpunmomuxu, npomeomuxu .

CrpykrypHass Ouonorus: Ouoxumuyeckue u Ouodu3MuUecKHe HCCIEAOBaHUS COCTaBa W
MPOCTPAHCTBEHHOM CTPYKTYpBI OHOMOINIEKYIL. Modenuposanue cmpykmypvl U (QYHKYuli OUOMONEKVI U UX
Komniexcog. Komnvromepuviti  ouzaun U oOpeaHudeckuul cuHme3s OUOMONEKYL U UX HENnpUpoOHbIX
UHCPeOUeHmos.

JdeMoHcTpamun

Hoptpertst: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

[luarpammbl: «Pacnpenenenue OCHOBHBIX JJIEMEHTOB B HEXHUBOM mpupone», «PacmpeneneHue
OCHOBHBIX 3JIEMEHTOB B KUBOU NPUPOE».

Tabnuubl u cxemsl: «[lepuonuyeckas Tabinila OCHOBHBIX 3JIEMEHTOBY», «CTpOeHUE MOJIEKYN BOIBDY,
«BemectBa B coctaBe Tenm», «CTpoeHne MoJieKkyln Oenka», «CTpoeHue OeTKOBBIX MOJEKyn», «CTtpoeHue
MoJIeKy», «CTpOeHHE MOJIEKY JIUMUA0BY, «HyKIIenHOBBIE». KUCIOTHIY, «CTpoeHune Mouekya ATD.

OO6opynoBaHue: XuMU4ecKas mocyaa u 000pyaoBaHuUE.

JlaGoparopHas padora «O0HapyxeHHe OEJIKOB ¢ TOMOIIBIO KAYECTBEHHBIX METOIOBY.

JlaboparopHas paGora «VccinenoBaHne HyKJIEHHOBBIX KUCIOT, BBIAECISEMBIX KIETKAMH Pa3IMYHBIX
OpraHU3MOBY.

Tema S. CTpoenne n pyHKIUM KJICTKH.

Tunsl KJIETOK: dyKapuoTHUEcKas U npokapuornyeckas. CTpyKTypHO-QYHKIIMOHAIbHOE 00pa3oBaHue
KJIETKH.

Crpoenue mnpokapuoTndyeckon kieTku. Knetounas creHka omumbouHa u  apxeil. OcoOeHHOCTH
cofiep)KaHusl TeTepoTpo(HOM M aBTOTPO(PHON NPOKAPHMOTHUECKOM KJIETKH. MecTo M pojib NMPOKAPHOT B
OuoIeHo3ax.

Crpoenne W  (QyHKIMOHUpPOBAHHWE dSyKapHOTHYecKoW  kieTku. [Ina3marnueckas mMeMOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4YecKoM MeMOpaHbl. TpaHCHIOPT BELIECTB dYepe3 IIa3MaTHUECKYIO
MeMOpaHy: mnaccuBHBIA (quddy3us, obneruéHHas nup¢ys3us), aKTUBHBINA (MEPBUYHBIE U BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomynponunaemocts MeMOpanbl. Pabota HaTpuii-kaaueBoro Hacoca. DHJIOIHUTO3:
NUHOIUTO3, (aronuTos. Jk3o1uTo3. Kietounas crenka. CTpyktypa ©  (YHKIMH KJIETOYHOM CTEHKH
pacTeHuii, rpudoB.

[utomna3zma. I{uto3omb. I{utockener. J{BuxeHue uuroruiazmMel. OpraHou bl
kieTkd. OnHomMeMOpaHHble OpraHouabl: sHjomnazMaruueckas cerb (JIIC), anmapar knetku lonbmxw,
JIM30COMBI, UX CTpOoeHHEe U (YHKIUH. B3auMOCBA3b OJHOMEMOpPAaHHBIX OpPraHoOMAOB KieTku. CTpoeHue
TPaHYIPHOTO peTuKynyma. Mexanusm nanpasnenus oenkos 6 IIIC. CunTe3 pacTBOpUMBIX O0enkoB. CHHTE3
KJIETOUHBIX MeMOpaH. [mafakuil (arpaHynsipHbIi) SHAOIIIA3MaTHYeCKU peTUKyayM. CekpeTopHas (yHKIUS
ycrpoiictBa lonbmxu. Moougurayus 6enxos 6 annapame Ionvoacu. Copmuposka benkos 6 annapame
Tonvoorcu. TlepeBoska BemiecTB B kKamepe. Bakyonu pacturenbHbix kinetok. Knerounsrit cok. Typrop.



[TonyaBTOHOMHBIE OPTaHOMbI KJICTKH: MUTOXOHIPUH, TUIACTHIBL. [Ipoucxodcoenue Mumoxonopuil u
naacmuo. Cumobuoeenez (K. C. Mepeosckoeckuti, JI. Mapeynuc) . Ctpoerrne ¥ (yHKIIUA MUTOXOHIPUH M
rwiactua. [lepBudHble, BTOPUYHbBIE U CIOXHbIE TUIACTH/IBI (POTOCHMHTE3UPYIOIIUX 3YKapHOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEHKOIIACTHI BBICIIIUX PACTECHUM.

HememOpannsie  opranomabl  CrtpoeHne ¥ (QYHKOMM ~ HEMEMOpaHHBIX  OpPTaHOMJIOB

KJIeTKu. Pubocomel. Ilpomesicymounvie Humu . MukpoduiaMeHThl. AKmuHoGvle
MuKpoghunamenmsi . MpleqyHbIe KIIETKU. AKmuHogvle KOMNOHEHMbl HeMblUe HbIX
knemok. Mukpotpyoouku. Kietounsrit ueHtp. Ctpoenue u JBUKCHHE KT'YTHKOB u

pecanyek. MukpoTpyOouku muromiasmel. Llentpuons. berku, accoyuuposannvle ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBILKHA, UX CTpoeHHe U (GyHKumu. SAnepHbii
OenkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pacIoNokKEHHE XPOMOCOM B MHTep(hazHOM sape. Jyxpomamun u
ecemepoxpomamun . benkn XpomaTtuHa — TUCTOHBL. /unamuka sadepuoii mepanuu 6 mumose. Hoepubiii
MpPancnopm.

Knerounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK JYKAapUOT (pacTUTENbHOM,
YKUBOTHOM, TPHOHON ).

JleMoHCcTpa MU

Ioptpertsl: K. C. MepexkoBckuid, JI. Maprynuc.

Tabmuipl 1 cxembl: «CTpoeHHE SyKapHUOTHYECKOW KIEeTKW», «CTpOeHHe J>KUBOTHOW KIIETKH»,
«CTpoeHHE pacTUTEIbHOU KIETKW», «CTpOEHHE MHUTOXOHIPHI», «Snpo», «CTpoeHHe MPOKapuOTUYECKON
KIIETKI».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl pacTUTEIbHBIX KJIETOK, MUKPOIIPENnaparhl
OaKTepUaTbHBIX KJICTOK.

JlaboparopHas pabora «/3ydeHue 3apsia KIETOK Pa3JINYHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3yueHue cBONCTBA KIETOYHOU MEMOpPaHbI».

JlaboparopHnas pabora «VcciaenoBanue 1mia3Moin3a U ACIIa3MoJIn3a B PACTUTEIbHBIX KIETKAX.

IIpakTuyeckas padora «/3yyeHue IBUKEHUS LIUTOIIA3M B PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BellleCTB U NpeBpallleHNe JHEPTUN B KaMepe.

AccuMWIsIIMA M AUCCUMMJISIMSL  — JBE CTOPOHBI MeTaOonu3ma. Tumbl oOMEHa BEILECTB:
aBTOTPO(HBIN U reTepoTpodHBIN. YyacThe B 0OMEHHBIX Mpoleccax. JHEPreTHYecKkoe 00ecreueHne KIEeTKU:
MOSIBJICHUE ATD B 0OMEHHBIX npoueccax. epMeHTaTUBHBIN Xapakrep KJIETOYHOTO

MeTtabonu3ma. epMeHThl, HX CTPOCHHME, CBOMCTBA W MexaHu3M jaenctBusd. KopepmenTsl. OTinums
(epMEHTOB OT HEOPraHMYECKHUX KaTalnu3aTopoB. belku-akTUBaTopsl M OETKU-MHTHOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (DEPMEHTATUBHOTO BO3JEHCTBUS OT Pa3JIMYHBIX (PAKTOPOB.

[lepBuunblii  cuHTE3 BemectB B kKamepe. POTOCUHTE3. AHOKCULEHHbINI U KUCTIOPOOHDILLL
domocunmes. Ceemocobuparowue nuemeHmvl U nuemenmsl 6a306020 yenmpa . Ponb XJI0poIaacToB B
mpouecce  Qorocunre3a. CBetoBas U TemMHas  (a3el. Domoodsixanue , C 3., C 4 u CAM- suowr
domocunmesa . [lponyktuBHOCTh  (oTocuHTE3a. MccnenoBanue pa3iauyHbIX (AKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HauyeHue HOTOCUHTESA.

XemocunTe3. PazHooOpa3ue  OpraHu3MOB-TEMOCHMHTETHKOB:  HUTpUQHUIMpYIOIIHE  OakTepuu,
Kene300aKTepuu, cepobaKTepun, BOAOPOIHbIE OaKTepUn. 3HaUCHHE XEMOCHHTE3A.

AHa’poOHble  opraHu3mbl. Buasl  Opoxkenus. [Ipoayktsl  BbpokeHHss ¥ UX  HCIIOJIBb30BaHUE
YeJI0BEKOM. AHa’pOOHBIE UCCIIEIOBAHUS KaK 00bEKThI OMOTEXHOJIOTUU U BO30YIUTENN O0NIe3HEH.

AspoOHBIE OpraHu3MBL. DTambl dHEpPreTudeckoro obmena. [logroroBurenbHbIN ATamn. [ukonmus —
0eCKUCIOPOIHOE COePKAHNE TIIFOKO3BI.

buonornueckoe OKHCIIeHHWE, WIM KJIETOYHOE JbixaHue. Polb MHUTOXOHIpUH B  Mpoleccax
ouonoruueckoro oxuciaeHus. Lluknnueckue coctosHus. OkucnutensHoe  (pochopunpoBanue. Jnepaus
MembpanHnoeo epaduenma npomonos. Cunmez AT®: paboma npomonnou ATD-cunmasvl. llpenmyiecTa
a’poOHOro MmyTH 0OMEeHa BEIIeCTB Nepe aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JleMoHCcTpan MU

Hoprpertst: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn,
I'. A. 3aBap3uH.

Tabmaumel u cxembl: «®oTtocunTe3», «IHEpreTudeckuii oomMen», «buocunre3 Oenka», «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.




OO6opyoBaHue: CBETOBOM MHKPOCKOIN, OOOpyZOBaHHME JUIsI TMPUTOTOBICHHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaTOB.

JlaGoparopHasi padora «/3yueHne KaTaIuTHUYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMHJIa3bl
WJTU KaTajasbl)y.

Tema 7. JlonoanuTtesibHast uHGOPpMALMS U I0CTABKA ee B Kamepy.

Peakuiun  marpuunHoro cunres3a. [[pyHIUMIT  KOMIJIEMEHTAPHOCTH B PEAKIMSAX  MaTPUYHOIO
cuHTe3a. Peanm3anus BHyTpeHHEH uH(popMaiuu. [eHEeTHYeCKUid KoJ, €ro CBOWcTBa. TpaHCKpunus —
Marpuusbli  cuHTe3 PHK. IIpyHIMOBEl  TpaHCKpUIIMU: KOMILIEMEHTApHOCTb, AHTUIIAPAIIICIIBHOCTD,
acuMMeTpudHOCTh. Cobntodenue mampuunvix PHK 6 sykapuomuueckoii kiemxke. Hexooupyrowue PHK .

Tpancnsiuus u ee srtanbl. Yuactue Buecenne PHK B OmocunTe3 Oenka. YeioBuss OnocHHTE3a
oenka. KomupoBanue amuHokucioT. Pois pubocoma B OnocunTe3e Oernka.

Coepemennvie npeocmaeienusi o cmpoenuu eenos . OpraHuzanus Te€HOMa Y IPOKapHOTOB U
JYKapHoOTOB. Perymsnust akTMBHOCTH TE€HOB Yy Mpokapuot. [umore3a omepona (d. IKakoo, XK.
Mano). MonekynapHvle mexaHusmbl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pecynsyuu pabomul
2enog . Perynsuusi oOMEHHBIX MpoIieccoB B kamepe. Kierounslii romeocras.

Bupychl — HekIeTouHbIe (OPMBI KU3HH M OOJNUTaTHBIC Mapa3uThl. CTPOSHUE MPOCTHIX M CIOKHBIX
BUPYCOB, pPETPOBUPYCOB, Oakrepuodaros. Kusnennviti yuxn [JHK-cooepoucawux eupycos, PHK-
cooepacawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, uHmezpasa .

Bupychbie 3a0oneBaHusi uenoBeka, >XMBOTHBIX, pactenuid. CIINJ], COVID-19, couuansHbie u
MEAMLMHCKHUE POOJIEMBI.

buoungopmamuka: ummecpayus u amanuz Oonvuwux maccueos («bigdatay) cmpyxkmyphwix
ouonocuveckux OauHvix . Hanomexnonocuu 6 oOuonocuu u meouyune. [Ipoepammupyemoie  QyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

JleMoHCcTpa MU

Hoptpetwi: H. K. Konsuos, 1. Y. UBaHOBCKUIA.

Ta6muiel 1 cxembl: «buocunTe3 Oenkay, «l'eHeTnYecKuit Komy, «Bupyce», «bakreprodarmy.

Tema 8. ’Ku3HeHHbII UK KJIETKH

Knerounsiit nukin, ero mepuoasl u perymasanus. Uatepdaza u MuTo3. OCOOEHHOCTH MPOILIECCOB,
nporekaronmx B uHTepdase. [lonrotoBka kieTku K neneHuro. [IpecuHTeTHueckuil (MOCTMUTOTUYECKUN),
CHUHTETHUYECKUN M MOCTCUHTETUYECKUH (TPEMUTOTHUECKUI) TepHOJIbI HHTEP(A3BI.

Marpuunsiii cunte3 JIHK — perumkanus. [punnuner permkanun JIHK: komruieMeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIN CUHTE3, aHTUIIApaJUIENbHOCTh. MexaHu3m peIuIMKanyuu
JTHK. Xpomocomel. Ctpoerrne xpomocoMm. Temomepbl U Temomepaza. XpOMOCOMHBIM Ha0Op KIETOK —
KapuoTHIL. JIuruioniHelii W ramiougHblii  Habopel XpomocoM. [omonornynsie Xxpomocomsl. [TonoBsie
XPOMOCOMBI.

Jenenne xknerkm — wMuTo3. CTaium MHUTO3a M BO3HMKHOBEHME B HHMX IpPOLIECCOB. THIIbI
MHTO3a. KapnoknHe3 u HUTOKMHE3. bruosornueckoe 3Ha4eHUE MUTO3a.

Perymsiuys MUTOTHYECKOTO LIMKJIa KJIeTKH. [Iporpammupyemast KiieTouHasi rTuoesb — arnonros.

Knerounoe s7apo, XpoMocoMmbl, (yHKIMOHaJIbHAs TIeHOMUKA. Mexanuszmvl  nponugepayuu,
oughgpepenyuposxu, cmapenus u nocieoHux kiemoxk. «L{ugpposas knemray — duounghopmayuonnvie mooenu
IMOPUOHANLHOU KIIEMKU.

JAeMoHCcTpan U

Tabnuubl 1 cxembl: «KU3HEHHBIH HUKI KIETKW», «MuT03», «CTpoeHne Xxpomocom», «Perumkanus
JTHK».

OO0GopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOTIpenaparhl: «MHUTO3 B KIIETKaX KOPEIIKa JIyKay.

JlaGoparopnasi padora «HabnroneHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOTIpenaparax)».

Tema 9. CrpoeHune U pyHKIMOHUPOBAHME OPTaHU3MA.

Buonoruueckoe pasHooOpasue opraHu3MoB. OJJHOKIETOUHBIE, KOJIOHHUAIbHbIE, MHOTOKJIETOYHBIE
OpPTraHU3MBI.

Oco0OeHHOCTH CyIIECTBOBAHUS U JKM3HENEATEIbHOCTH OJHOKJIETOYHBIX oOpraHu3MoB. bakrepun,
apxeu, OIHOKJIETOUYHbIE TPUObI, OJTHOKJIETOUHBIE KUAKOCTH, APYrre NpoTUCThl. KoloHHanbHbIe OpraHU3MBbI.



B3aumocBs3b yacTell MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl ¥ CUCTEMBI OpraHoB. OpraHusm
KaK €JUHOE 4YeJIoBeuecTBO. ['oMeocTas.

Tkanun pacreHuil. TUlbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, MOKPOBHAs, MPOBOASIIIAS,
OCHOBHasl, MexaHuueckass. OCOOCHHOCTH CTpoeHHs, (YHKIMHM M pPACIOJOXKEHUE TKaHel B oOpraHax
pacTeHui.

TkaHM JKMBOTHBIX M 4YeJIOBEKa. TUIIBI TKaHEW JKUBOTHBIX: JIUTENINAIbHAs, COEAMHUTEIbHAs,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIMU M PACIIOIOKECHNE TKaHEH B OpraHax >KHBOTHBIX H
4eJI0BEKa.

Opranel. BereraruBHble M Te€HEpaTUBHbIE OpraHbl pacTeHHil. Opranbl M OpraHbl JKUBOTHBIX U
yenoBeka. yHKIUK OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CKkelaeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
YKUBOTHBIX. HapyxHbIi 1 BHYTpeHHUM cKeneTbl. CTpOCHHE U ONPEIeSICHUE COCIMHEHU KOCTEM.

JBu>xeHue OpraHuW3MOB. /[BHJKEHHE OJHOKIJIETOYHBIX OPraHu3MoOB: aMEOOMIHOE, KT'YTHKOBOE,
pecHUYHOE. /[BU)KEHME MHOTOKJIETOYHBIX PACTCHHMM: TPONU3Mbl M HACTUU. J|BUJKEHHE MHOTOKJIETOYHBIX
’KMBOTHBIX U YEJIOBEKA: MbllIeuHas cuctema. Peduexc. CkeneTHble MBIIIIBI H UX padoTa.

ITntanue opranusmos. [lomomenne BOABL, YIVIEKMCIOIO Tra3a M MUHEPAJIBHBIX BEILECTB
pactenussMH. [Iutanue KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE nuuieBapeHue. Iluranue
II03BOHOYHBIX JKUBOTHBIX. OTHEIBI 3aKJIFOYECHUS cornameHus. [umeBapurenbHubie
xkesesbl. [InmeBapurenpHas cucTeMa 4enoBeKa.

Hpixanue opranuszMoB. [lpixanue pacreHuil. [Ipixanume xkuBOTHBIX. uddy3uss raza yepes
MOBEpXHOCTh  KieTku. KokHoe — napixanue. JlpixarenpbHass — moBepxHOCTh. JKabepHoe M jerkoe
npIxaHue. JIpIxaHne I103BOHOYHBIX JKMBOTHBIX M  4E€JOBEKA. DBOJIOLMOHHOE YCIOKHEHHUE JIETKUX
ITI03BOHOYHBIX JKMBOTHBIX. /[pIXaTellbHAasl CHCTEMa 4YeJoBeKa. MeXaHn3M BEHTWIALMM JIETKUX Yy NTUL U
MmilekonuTaromux. PerynupoBanue obmecTsa. JpIxareabHble 00bEMBbI.

TpaHcrIOpT BEIIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pAacTEHUM. TpaHCIOPT BEIIECTB Yy
XKUBOTHBIX. KpoBeHOCHass cucreMa M ee opraHbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX >KMBOTHBIX M
genoBeka. Cep/ie, KpOBEHOCHBIE COCYNbl U KpoBb. Kpyru kpoBooOpamieHus. IBOTIOMUOHHBIC OCI0KHEHUS
MOpa)kKeHHsI KPOBEHOCHOM CHCTEMbI IT03BOHOYHBIX J)KMBOTHBIX. PaboTa cepalia 1 ee peryaupoBaHue.

Boigenenue y opranusmoB. Beinenenue y pacrenuid. Boinenenue y xuBoTHbIX. COKpaTuTeabHbIE
Bakyosu. Opransl BbljesneHusl. GuibTpalus, cekpeus 1 o0paTHOe BCAChIBAHUE KaK MEXaHHU3MbI paboThI
OpraHoB BblieTeHus. CBS3b IIOJIOCTH Tena c KPOBEHOCHOM u BBIJICJIUTEIILHON
IIOCJIEZIOBATENILHOCTRIO. BhIienieHne y IO03BOHOYHBIX JKMBOTHBIX UM denoBeka. [louku. Ctpoenue u
¢byHKIMOHUpOoBaHue HeppoHa. OOpa3zoBaHHE MOUH Y YETIOBEKA.

3ammra OpraHu3MoB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropel TyOUTEIbHBI M IUCTBHI
npocTedmux. 3aluTa y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeactBa MacCMBHOM M XMMHMYECKOM
3amuThl. ODUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M HMX MNpOMU3BOAHBIE. 3allUTa OpPraHW3Ma OT
Oone3neil. IMMyHHast cucrtema uenoBeka. KileTouHblii M rymMopajibHBIH HMMMYHUTET. BpoxaeHHbINH U
MPUOOpPETEHHBIH 0COOEHHBI NMMYHHTET. Teopus KIoHaNIbHO-cesleKTUBHOro ummyHutera (I1. Opnux, ®. M.
bepuer, C. Tonerasa). BocnnanuTtensHble 0TBETHl OpraHU3MOB. Pojib BpOXKJIEHHOTO MMMYHHMTETA B Pa3BUTUHU
CUCTEMHBIX 3a00JIeBaHUM.

PasBineueHne uM  perynMpoBaHHe Yy  OpraHu3MOB. Pa3zpaXuMoCTb y  OJHOKJIETOYHBIX
oprann3MoB. Takcucel. Pa3pakxuMoCTh U peryaupoBaHue y pacTeHU. POCTOBBIE BelleCTBA U MX 3HAYEHHE.

HepBHass cuctema wu peduexkropHas perymsiuuss y OKMBOTHbIX. HepBHas cucrema u ee
OTJIEJbl. DBOJIOLIMOHHOE YCIOXKHEHNE HANpPSDKEHHUST HEPBHOM CHCTEMBI y KUBOTHBIX. OTIENBI TOJOBHOTO
MO3Tra MO3BOHOYHBIX )KUBOTHBIX. Pedexc u peduiekropHas nyra. besycnoBHble U yCIOBHBIE pe(IeKChI.

I'ymopanbpHas perymanus M >HIOKPHUHHAs CHCTEMA JKMBOTHBIX M 4esoBeka. JKenes3sl SHIAOKPUHHOU
CUCTEMBI M  HUX  TOPMOHBL J[elicTBUE  TOPMOHOB. B3aMMOCBSI3b ~ HEPBHOM U JHIOKPUHHOU
cucreM. ['mnoranamo-runodusapHas cucTema.

JAeMoHCcTpan U

Ioprper: U. I1. ITaBnos.

Tabmuiel 1 cxembl:  «OJHOKIETOYHBIE BHJIBDY, «MHOTOKIETOYHBIE BHIbD», «bakrepun»,
«IIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHU», «CHCTEMBl OpPraHOB I103BOHOYHBIX JKMBOTHBIX,
«BuyTtpennee crpoenue pacteHuit», «Tkanu pacteHuit», «KopHeBble cucteMbl», «CTpoeHHE CTEONsD). »,
«CTpoeHHe JMCTOBOM IUIACTUHKM», «TKaHM JKHMBOTHBIX», «Ckener denoBekay, «lIumeBapurenpHas




cuctemay, «KpoBeHocHas cucremay, «/lpixarenpHas cuctemay, «HepBHas cuctemay, «Koxay, «MplieuHas
cuctemMay, «BpinenurenpHas cuctemay. », «DHIOKpPUHHAS cucteMa», «CTtpoeHue Mbiiy, «MMmyHHUTETY,
«KumeunononoctHeiey, «CxeMa nutaHusi pacteHui», «KpoBEHOCHBIE CUCTEMBbI TTO3BOHOYHBIX KMBOTHBIXY,
«Ctpoenue ruaps», «CTpoeHue ImnaHapun», «BHyTpeHHee cTpoeHHe H0XaeBoro uepss», «HepBHas
cucrema preidy», «HepBHas cucrema nsarymkn», «HepBHas cuctema mpecMbikatomuxcsy», «HepBHas cucrema
ntuiy, «HepBHas cucrema miekonuTaroumxy», «HepBHast cuctema uenosekay, «Pediexcy.

OOopynoBaHWe: CBETOBOM ~ MHUKPOCKOI,  MHUKPOMpENnaparbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIpenaparbl TKaHEH, paKyIIKH MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOKHUX, KUBBIE IK3EMILISAPHI
KOMHATHBIX pacTeHUM, repOapuu pacTeHUN pa3HBIX OTNEJOB, BIAXKHBIC MpPEMapaThl >KMBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIEThl 4YeJIOBeKa, OOOpyldOBaHUE IJIf
MPOU3BOJICTBA IIOYBEHHOIO U BO3AYIIHOTO CBIPbsSl. 3JIEMEHTBHl MUTAHUSA, NPOU3BOJHBIE Kpaxmaia H
COEMHEHMS ToJ JAeiicTBUeM (PepMEeHTOB, 000pydOBaHHE ISl MPOBEACHUS OIBITOB IO 3KOHOMUYHOCTHU
YKA3HECHHBIX EMKOCTEH JIETKUX, MEXaHUYECKUX MEPEIHUX IBHKEHUM, MOJIEIN TOJOBHOIO MO3Ta Pa3IMYHBIX
YKUBOTHBIX.

JladoparopHas padora «/3yueHue TKaHei pacTeHUI».

JlaGoparopHasi padora «/3yueHue TkaHel )KUBOTHBIX).

JladoparopHas padora «/I3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. PasMHoOkeHMe 1 pa3BUTHE OPraHU3MOB.

@opMbl pa3sMHOXKEHHsSI OpraHM3MOB: Oecrosnoe (BKJIIOYas BEreTaTMBHOE) M I0JI0BOe. Buabl
0ecIoI0ro pa3MHOKEHUS: TIOYKOBaHUE, CIOPYISIUS, (hparMeHTanus, KIOHUPOBAaHHE.

[TonoBoe paszmuoxenue. [lonoBeie kineTku, uiaum ramersl. Meino3. Cranuu  Meiio3a. [loBenenue
XpoMocoM B meio3e. Kpoccunrosep. bruonorndecknii CMbICII MeH03a M IIOJIOBOTO Iporecca. Meno3 u ero
MECTO B JKU3HEHHOM LIUKJIE TEll.

[TpenzaponsiieBoe pas3ButHe. ['ameroreHes y kuBOTHbIX. [lonoBbie kenes3bl. OOpazoBaHue U
pa3BUTHE NOJOBBIX KJIETOK. CniepMarorenes u ooreHe3. CTpoeHHE NIOJIOBBIX KIIETOK.

OmonoTBOpeHNE U AMOPUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOAOTBOPEHUS: HApy>KHOE,
uccienosanus. [laprenorenes.

WnauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOIOrUsl — Hayka O pPa3BUTUU
opranusMoB. Mopgozenez — oouna u3 2nagnvix npobnem smopuonozuu. Ilonamue mopgozenos u mooenu
mopghocenesa . Craquu  3MOpHUOreHe3a  JKMBOTHBIX (IO  OpUHLMIY  JATYyHIKH). Jpo6nenue. Tumnsl
npoOnenus. [Jemepmunuposannoe u HeO0epMUHUPOBAHHOE Opoonenue. bracmyna, 8U0bl
onracmyn . OCOOEHHOCTH JIpOOJIEHUST MJIEKOIUTAIOUINX. 3apOJbIIIEBbIe JUCTKU (TacTpyssaius). 3akiaaka
OPraHOB M TKaHEH W3 3apOXBIIIEBBIX JINCTHEB. B3aMMHOE BIMSHUE pPa3BHUBAIOLLEIOCA 3apoJbllla
(aMOpuoOHanbHAsT MHAYKIMS). 3aKiIajika IUIaHa BOCCTAHOBJIEHHS NMHUTAaHUS KaK pPe3ylbTal HepapXU4ecKHX
B3auMojieiicTBuil reHoB. Habmonenue 3a s3MOpHOHAIBHBIM Pa3BUTHEM PA3JIMYHBIX (PAKTOPOB OKPYKAIOLIEH
Cpelbl.

Poct u  pasButue  xkuBOTHBIX. [locTomMOpuoHanmeHbl  mepuon. IlpsmMoe u  HempsMoe
pa3Butue. PazButue ¢ meramopdo3oM y OECHO3BOHOUHBIX M IO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HaYEHHE MpPsIMOTO M HENpSIMOrO pa3BUTHA, HUX paclupocTpaHeHWss B npupone. Tumel  pocra
KHUBOTHBIX. DAKTOPHI PETYISAUU POCTa XKUBOTHBIX M ueioBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHS
KMBOTHBIX W 4ejoBeka. [lepuonsl oHTOreHeza uenoBeka. CTapeHHe U CMepThb Kak OHOJOrMuYecKue
ITPOLIECCHI.

PasmHoxkeHue u paszButue pacteHuid. [ameropur u cmnopodput. Meiio3 B KU3HEHHOM IIHKJIIE
pactenuii. O6pa3oBaHue Crop B mporiecce Meio3a. ['aMmerorenes y pacrenuii. OmIonoTBOPEHHUE U Pa3BUTHE
pacTUTENBHBIX OPraHu3MOB. J[BOIfHOE OIJIOAOTBOpPEHHE y LIBETKOBBIX pacTeHHil. OOpazoBaHuEe U Pa3BUTHE
CEMSH.

MexaHu3MBbI peryisluy OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCcTpan MU

Hoptpetsr: C. I. Hapamun, X. lneman.

Tabmuubl  u  cxembl: «BereratuBHoe pa3sMHOXeHHe», «Tumbl Oecrnonoro  pasMHOXKEHUS,
«Pa3smHOXKEHME XJIaMHIOMOHanAb», «Pa3MHOXeHME 3BIIEHB», «Pa3mMHOXEHHE ruape, «Menos3y,
«XpomocoMmbl», «l'amerorenes», «CTpoeHHME SNWLEKIETOK M CIEPMaTo3ouaoB», « OCHOBHBIE CTaguu
oHTOreHe3a», «lIpsmoe m Hempsmoe pasBuTHE», «Pa3BuTHE MalCKOro Xyka», «Pa3sBuTue capaHdm»,
«Pa3Butne nArymkn», «J/IBolWHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX pacTeHui», «CTpoeHue ceMsH




OJTHOJIOJIBHBIX U JABYIOJIBHBIX paCTCHUN», « X KU3HEHHBIN IIUKI MOPCKUX KanmycT », « KU3HEHHBIA LUK MXay,
«OKM3HEHHBIN LHUKJ TAaOPOTHUKAY, «KU3HEHHBIN IIUKI COCHBIY.

O0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENaparhl SHUIEKIETOK U CIIEPMATO30U0B, MOICIb
«uKI1 pa3BUTHUS JISATYILIKI.

JladoparopHas padora «/3yueHue MosoBbIX KJIETOK Ha TOTOBBIX MUKpPOIIpENaparaxy.

JlaGoparopHasi padora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHHIN».

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH ¥ M3MEHYMBOCTH OPraHU3Ma.

Hcropusi CTaHOBIIGHHSI W Da3BUTUS TEHETHKM Kak Hayku. Pabotsl Mengens, [.ne @pwusa,
T. Moprana. Ponb oTedecTBeHHBIX YUEHBIX B reHeTHKe pa3BuTus. Padotsl H. K. Konbrosa, H. 1. BaBuioga,
A. H. benoszepckoro, I. . Kapneuenko, 0. A. @unumuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETHMYECKUE IOHATHS M CHMBOJIbI. [ OMOJOTrHMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE TI'EHBI,
aJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIA MPU3HAK, TOMO3UIOTa, I€TEPO3Ur0Ta, YUCTast
JUHUS, TUOPUIBL, TeHOTHUIl, (eHOoTUIl. OCHOBHBIE METO/Ibl TEHETUKH: THOPUOIOTUYECKUH, IINTOIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JeMoHCTpauMu

IMoprpetsi: I. Mennens, I'. ne ®pus, T. Mopras, H. K. Koab110B, H. . BaBuios,
A. H. benosepckuii, I. 1. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETHKN Y, «CXeMbI CKpEITUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBolii 3akoH MeHenst — 3aKoH equHO00pa3us rTuOpUI0B IEPBOTO
nokosieHus. [IpaBuno  gomuHupoBanus. Bropoii  3akoH  MeHuena  —  3aKOH  pacnpeaesieHus
npu3HakoB. L{uTomornyeckue 0CHOBBI MOHOTMOPUAHOTO CKpeIMBaHusl. [ MIIOTE3a YHCTOTHI UTPHI.

Ananusupytomee  ckpeuuBanue. [I[poMexxyTounblii  xapaktep — HacienoBaHus. Paciierienue
MIPU3HAKOB MPU HEMOJIHOM JIOMUHUPOBAHHH.

JuruOpunnoe ckpemmBanue. Tpetnii 3akoH MeHIEns — 3aKOH HE3aBHUCHMOIO HACICIOBAHUS
npu3HakoB. L{uTosornueckue OCHOBBI JUTUOPUIHOTO CKPEIIIMBAHHUS.

CueruienHoe uccnenoBanue npusHakoB. Paboter T. Moprana. CuernjieHHOe HaclieOBaHUE TEHOB,
HapylIeHUe CUEIJICHUSI MEXIy FreHaMU. XPOMOCOMHAasi TEOpHUsI HACIEICTBEHHOCTH.

['enernueckuid moi. XpOMOCOMHBIM MEXaHU3M OIpeneieHHus] Moja. AyTOCOMbI U TOJIOBBIE
XpOMOCOMBI. | OMOramMeTHbIi u reTeporamMeTHBIN noi. ['eneTnueckas CTPYKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CIIETUICHHBIX C TTOJIOMKOH.

I'enotun KaK LETTOCTHAs cucreMa. [Ineliorponus — MHOKECTBEHHOE JIeHCTBHE
resa. MHOKeCTBEHHBIH aimenn3M. B3anmopeiicTeue HeaJJICJIbHBIX
reHoB. KommementapHocts. Onucras. [loaumepus.

['eHeTn4eCcKUii KOHTPOJIb Pa3BUTHUS PACTEHUM, XUBOTHBIX W YEJIOBEKA, a TaKXKe KOHTPOJb HX
MPOLIECCOB, MOBENCHUS M KOTHUTUBHBIX (QYHKIUN. [eHeTHYecKne MeXaHU3Mbl CUMOHMOTEeHEe3a, MEXaHU3MBbI
B3aUMOJICUCTBUS «XO35IMH — TAPa3UT» M «XO35SMH — MHUKpOOMOM». [ eHeTHuecKue acmeKThl KOHTPOJIS U
M3MEHEHUs €CTECTBEHHOW MH(OPMAIUH B KJIETKaX U OPraHU3Max MOKOJICHHH.

JleMoOHCTpau MU

Iloprpertsr: I. Mennens, T. Mopran.

Tabmumel  u  cxeMmbl: «llepBplii 1 BTOpoOM 3akoHBI Mennmenss», «Tperwit 3akoH Menaemns,
«AHanu3upyolee ckpeumpanue», «Henomnnoe nomuaupoBanuey, «CUEMIEHHOE UCCIEA0BAHUE TPU3HAKOB
y npozoduibsly, «I'eHeruka monay, «Kapuorum yenoeka», «Kapuorun apozoduiey. , «KapuoTun nTuis,
«MHOXXECTBEHHBIN ajuIeIn3M», «B3auMoeicTBHE T€HOBY.

OOGopynoBaHue: MOJIETh JJISI  PACIPOCTPAHEHUS TPHU3HAKOB €IUHOOOpa3us THUOPHIOB IEPBOTO
MOKOJICHUSI U pa3/ieJICeHUs] TPU3HAKOB, MOJENb ISl MPOSBICHUS MPU3HAKOB HE3aBUCHUMOIO HACJEIOBaHUS,
MOJIETTb JIJISl IPOJIOJDKEHUS TIPU3HAKOB CIIETUVICHHOTO HACJIeIOBaHUsI, CBETOBOMH MHKPOCKOII, MUKPOTIpEapar:
«Jlpo3zodumnay.

Tema 13. 3ak0HOMEPHOCTH H3MEHYMBOCTH

B3aumoneiicTBue npu BO3AEHCTBUM T'€HOTUIIA U cpena MpeBpariaoTcs B (Genorun. M3MeHUYMBOCTH
IMIPHU3HAKOB. KaduecTBeHHBIE M KOJIMYECTBEHHBIC IMPU3HAKH. BI/I)II)I U3MCEHYHNBOCTHU:. HCHACIICACTBCHHAsA H
HACJIEICTBEHHAS.



MoaudukaiimonHass ~ U3MEHYHBOCTh. Ponlb  3aKkiroueHuss B CTOPOHY — MOAM(PHUKAIMOHHOMN
m3meHunBocTH. Hopma CoctossHue mnpusHaka. Bapuanuonnbeiii  psinq W BapuanuoHHas kpuBas  (B.
Horanncen). CoiicTBa MOAM(PUKALMOHHON N3MEHUUBOCTH.

I'eHOTHIIMUECKasA N3MEHUNBOCTh. CBOMCTBA T€HOTUITMYECCKOM M3MEHUYNBOCTH. BUIBI reHOTUIIYECKOM
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTtuBHass W3MEHUYMBOCTH. Mel03 M TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. Poib KOMOMHATHBHON U3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO pa3zHoo0pasus B Mpeenax
OJHOT'O BHJA.

MyrarmonHasi U3MEHYMBOCTh. BUIbI MyTaluii: reHHble, XpOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHbBIE U
WHAYUHUPOBAHHBIE MyTalMu. SiepHble W UUTOIIa3Marudyeckue MyTtanuu. CoMaTU4ecKue U TO0JIOBbIE
MyTanuu. [I[puyrHbl BOSHUKHOBEHHS] MyTaluid. MyTareHsl U UX BIMSHHE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTh
MYTAIlMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX PSJIOB B HacleACTBeHHON wu3meHuuBoctu (H. H.
Basuos). Baesiiepaast ”3BMEHUYHMBOCTb U HACJIEICTBEHHOCTD.

Onuecenemuxa u dNUSEHOMUKA, PONb INUSEHEMUUEeCKUX (AKmMopos8 8 HACIE008AHUU U USMEHYUBOCTU
heHomunuyecKux npu3HAKo8 8 op2aHusme.

JeMoHCTpauMu
Iloprpertsl: I ne ®pus, B. Moranucen, H. 1. Basuiios.
Tabmuisl w1 cxeMmbl: «Buabl  u3MeHunBocTH»,  «MonudukauoHHas  HW3MEHYHUBOCTHY,

«KomOnHaTHBHAs H3MEHUIHUBOCTEY, «Melio3y, «OtuionoTBopeHue», «I eHeTHdeckue 3a00JIeBaHUs YSIIOBEKAY,
«Buapl MmyTauumny.

OO6opyoBaHue: KUBBIE W TepOapHBIE SK3EMIUISIPI KOMHATHBIX PACTEeHHU, pUCYHKHU ((oTorpadum)
KUBOTHBIX C PA3JIMYHON XPOHOJIOTUUECKON N3MEHUYNBOCTBIO.

JlaboparopHasn pabora «VccnenoBanue 3aKOHOMEPHOCTEN MOIU(PUKAITMOHHON
n3MeHYMBOCTH. [locTpoeHne BapualMOHHBIX PSAIOB U BAPUALIMOHHON KPUBO».

Tema 14. I'eneTnka gejoBeKa.

Kapuotun uenoBeka. MexayHapojgHass mporpamMma HCCIEIOBaHUS T'e€HOMa dYesoBeka. MeToabl
U3YyYeHHUs TEHETHUKU YeJOBEKA: T'eHEaNOTWYeCKUU, ONM3HEIOBbIN, IUTOrCHETUYECKUH, MOMYISIUOHHO-
CTAaTUCTHUYECKUN, MOJEKYIsIpHO-TeHeTHYeCKuil. COBPEMEHHOE OIpEACIICHHEe TE€HOTHUIIA: TTOJIHOTEHOMHOE
CEKBEHUPOBAHHE, TE€HOTHNHpPOBaHHE, B TOM 4uucie c¢ mnomompbio [II[P-ananu3a. HacnencreenHsie
3a00eBaHusl 4eJIOBeKa. [€HHBIE M XPOMOCOMHBIE 3a00JIeBaHHUSI 4eloBeKa. bolle3HW ¢ HaclieCTBEHHON
MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIULIHUHCKOM TE€HETUKH B TNPEIOTBPAIIEHMHM W BO3HUKHOBEHHH
FeHETHYECKHX 3a00JIeBaHUI yeJloBeKa. MeIUKO-TeHEeTHYECKOE KOHCYIbTUpOoBaHue. CTBOJIOBBIE
kinetku. [loHaTe  «reHeTHdeckas  Harpyska». DTUYeCKMe  acmekThl B o0NacTh  MccleloBaHUi
peI[aKTI/IpOBaHI/Iﬂ TCHOMA U CTBOJIOBBIX KJICTOK.

['enernyeckue (GakTOphl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEIOBEKA K XMMHUECKOMY 3arpsi3HEHUIO
OKpYyXkarolien cpenbl. [ eHeTnueckas mpepacroioKeHHOCTh YeI0BEeKa K MaTOJIOTHSM.

JAeMoHcTpanuu

Ta6J'II/IIIBI " CXCMBEI: ((KapI/IOTI/IH YCJIIOBCKaY, <<M€TOI[BI I/I3y‘I€HI/I$[ TCHCTUKN YCJIOBCKA),
«'eHeTHYEeCKUE 3a00I€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Bo10op Tea

Jlomectukanus U BbIOOp. 3apokaeHue cenekuuu W peructpanuu. Obyuenune H. . BaBumoBa o
[leHTpax MPOMCXOXKIEHUS U MHOTOOOpPa3usl KyIbTYPHBIX pacTeHU. Pollb ceneknum B CO3MaHUM Pa3TuIHBIX
pacTeHud U mopoj KUBOTHBIX. COpT, Mopoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PsIIOB B HACJEICTBEHHOU
m3meHunBocTH H. V. BaBunoga, ero 3HaueHue Jisi CEIEKITMOHHOM paOOTHI.

MeTtoapl ceneKIHOHHON paboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIM W WHAMBHUAYAJIbHBIN. DTarbl
KOMOWHAITMOHHOMW ceseKInu. VcrbITanue mMpou3BoAUTENIeH IO TOTOMCTBY. OTOOp O TEHOTHUITY C ITOMOIIIBIO
OLICHKH (PEHOTHIA MOTOMCTBA U OTOOP IO TEHOTHITY C momoIisio aHanmm3a JJHK.

HckyccTBeHHBIM MyTalds KakK METOJ CEJICKIIMOHHOW paloThl. PamuaninoHHBIl W XUMHYECKUN
MyTareHe3 KaKk HCTOYHHMK MyTaluid B KYIbTYpPHBIX (opMax opraHuzMoB. Mcrnonbp3oBaHue Te€HOMHOM
00paboTku u MeTo0B pekoMOuHanTHOHM JIHK 11t monmydeHus ncxoqHoro Marepuaa Asis CEeIeKIUu.

[Tonmyyenue monuruion0B. BHyTpuBuaoBas ruGpuan3anus. bIu3kopoacTBeHHOE CKpEelMBaHUE, WITH
uHOpUUHT. HeponcTBeHHOE CKpeluBaHue, win ayTopunuHr. [erepo3uc u ero mpuumna. Mcnons3oBaHue



rerepozuca B cenekuuu. OtnanéHnas  ruOpuamsanus. [lpeogonenne  Oecryiogust  MEXBHIOBBIX
ruOpuaoB. JlocTHKEHUS CEeKIIUU PACTEHUN U JKUBOTHBIX. «3€1EHAs peBontoyusy.

CoxpaHeHre U U3yuyeHHE TeHETUUECKUX PEeCYpCOB KYIBTYPHBIX PACTCHHM U UX JUKUX POAMYCH st
CO3/1aHUsI HOBBIX COPTOB U THOPUJIOB CENIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpaeienue
2eHEeMUYECKUMU Pecypcamu  CenbCKOXO3SAUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 6 UYENaxX YIYYUleHUs.
Cyuiecmsyrouux 1 co30anus HO8bIX NOpPOO, TUHULL U KPOCCO8, 8 MOM HUCILe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYUHBIX UCCIe008aHUL, Nepedosblx udell U NePCneKMUBHbIX MexXHOL02UIL.

JleMoHCTpauMu

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I 1. Kapneuenko, II. I1. JIykssinenxko, b. JI. Actaypos,
H. bopnoyr, /1. K. bensies.

Tabmuibl U cxeMbl: «L[eHTpBl MPOUCXOXKICHUS U MHOTOOOpPa3us KYJIBTYPHBIX pPacTeHHI», «3aKoH
TOMOJIOTHYECKUX PSJIOB B TOCIEIOBAaTENbHON WU3MEHYMBOCTHY», «MeToasl cenekuun», «OtnanéHHas
rudpuan3anusy, «MyTareHes3y.

Tema 16. BuorexHoJiorusi 1 CHHTeTHYecKasi 0M0JIOTH.

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOIMH, — KJIETOYHbIE M TKAHEBbIE KYJIbTYphI, UCCIEIOBAHUSA, UX
XapaKTepUCTUKU. TpaauliMOHHAsi OMOTEXHOJIOTUS: XJIeOOeUeHNE, TOTYYEHHE KUCIOMOJIOUHBIX MPOAYKTOB,
BUHOzenue. Mukpobuonornueckuii cuHre3. OOBEKTbl MHUKPOOHOIOTHYecKUX TexHosoruil. [IpouszBoacTso
0€JIKOB, aMUHOKHCIIOT U BUTAMHHOB.

Cozpanue TEXHOJNIOTMH W MHCTPYMEHTOB LIE€JICHANPABICHHOIO WM3MEHEHHS U KOHCTPYHPOBAHMS
T€HOMOB C LI€JIbIO MOTYYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAIX HE BCTPEUYAIOLUECS B MIPUPOAE
OMOCHHTETUYECKUE ITYTH.

Kierounass  mHeHepus. MeToasl  KyAbTMBHPOBaHMS  KIETOK M TKaHEM  pacTeHHH U
KHUBOTHbIX. Kprobanku. Comarnueckas ruOpuan3anus W coMarudeckuil sMOpuorenes. Mcmonb3oBaHue
ralyiouiIoB B CEJEKUMM  pacTeHH. [lonyueHue  MOHOKNOHANbHBbIX — anmumen. Mcnonvzosanue
MOHOKIOHAILHBIX u NONUKIOHAIbHBIX anmumern 8 meoduyune. VICKycCTBEHHOE
OIJIOOTBOPEHUE. PEKOHCTPYKLIMS SIMIIEKIETOK W KIOHMPOBAaHHE >KMBOTHBIX. MeTOJ TpaHCIIaHTallUU
SAJICPHBIX KIIETOK. Texnonocuu 0300po6ieHus, KylbMmueUpOBaHus U MUKPOKIOHAILHOSO PAZMHONICEHUS
CeNbCKOXO3AUCTBEHHBIX KYIbMYP .

XpoMOCOMHasi M TE€HHass WHXEHepus. ICKyCcCTBEHHBIM CHUHTE3 TI€HOB U KOHCTPYHMPOBaHUE
pexomOuHanTHbIX IHK. Cosoanue mpanceennvix opeanuzmos . JloctukeHus: ¥ NEPCHEKTUBBI XPOMOCOMHOM
Y TeHHOH MHXEHEePHU. DKOJIOTHYEeCKHe U ATHYECKHE MTPOOIeMbl TeHHOM HHKEHEpUH.

MenunuHckue o6uorexHonoruu. IlocrreHomHas nugposas meauuuHa. [TIP-
JIMarHocTuka. MeTaboJOMHBIN aHalu3, TEHOLIEHTPUYECKHM aHaiau3 NpoTeoMa 4YeJoBeKa Uil OLEHKH
COCTOSTHUSI €T0 3/710pOBBs. Vcronap30BaHNe CTBOJNIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnmonmxkeHepus
Ui pa3paboTKu (yHAAMEHTAIbHBIX OCHOB COBPEMEHHBIX TEXHOJIOTHI CO3[aHHs, KOMIUIEKCHBIX TKaHEH,
TEXHOJIOTMH TPEXMEPHOTO0 OMONPHUHTUHra U ckapoAUHra JIJs pelleHHs 3ajad MepCOHATIN3UPOBAHHOM
MEAMIIVHBI.

Coznanne BEKTOPHBIX BAaKIMH C LIE€JbI0 00ecreueHnss KOMOMHUPOBAHHOM 3alllUThl OT BO30ynuTenen
OPBMH, ycraHoBiIeHHE MOJNEKYISIPHBIX CTPYKTYp ecTecTBeHHbIX PHK-conepxamunx BUpycoB, BbI3bIBAIOLINX
oracHble 0c000 3a00J1eBaHMsI YEIOBEKa U )KUBOTHBIX.

JAeMoHcTpanuu

Tabmuiel u cxembl: «Vcronp30BaHUE UCCIIEIOBAHNN B MPOMBIIIIIICHHOM MTPOU3BOACTBEY, «KeTouHas
UHXEHEepUsn», «[ eHHas MHKEHEPUSD.

JladoparopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «IlonydeHre MOJIOUHOKHUCIIBIX TPOAYKTOB.

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOLHOHHBIX NPEACTABICHHNA B 0HOJIOTHH.

OpomouronHas Teopus Y. Japsuna. [Ipennocbuiky BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U HaydHas
nearesnbHocTh Y. JlapBuHa.

JBwxymuecss cuibl BuAoB 1o Y. JlapBuHy (BbICOKas CTENEHb PAa3MHOXKEHUS OpPraHHU3MOB,
HaCJIeJICTBeHHAs! N3MEHUYHUBOCTh, 00pb0a 3a CyIIeCTBOBaHNE, MBICIIA U UCKYCCTBEHHBIH OTOOD).



Odopmrnenue CUHTETUYECKON TEOpUHU 3BOJIIOLUU (CTD). HeiirpanpHas Teopus
peBomtonnu. CoBpeMeHHasi 3BOJIOIMOHHAA OHONOrHs. 3HaYeHHE HBOJIOLMOHHONW TEOPUM B €CTECTBEHHO-
Hay4YHOU KapTHHE MUpA.

JdemMoHCTpauuu

Hoptpetsl: Apuctrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe, Y. lapBun,
C. C. YerBepukos, U. U. llImansraysen, k. Xonaeitn, /. K. benses.

Tabmuisl u cxembl: «Cuctema xuBo npuposs (o K. Jluanero)y, «JlecTHuma »XuBbIX cymecTs (1o
Jlamapky)», «Mexanusm (GopMUpOBaHUS TPUCIIOCOONICHUH y pacTeHUd U KUBOTHBIX (mo Jlamapky)y,
«Kapra-cxema wmapmpyra mnyremectBus Y. lapsuna», «Haxomku Y. JapBuna», «®Dopmbl OOppOBI 3a
cyuiecTBoBanue», «Ilopousl romy6eit», «MHoroobpasue KynbTypHbIX GOpM KarmycTbl», «Ilopoasl qoManiHux
KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BUJOB (10 Y. JlapBuny)», «Cxema paBeHCTBA JABUKYIIEH CHUIIbI
CUJIOBOM HMBWIM3AIUN», « OCHOBHBIE IMOJIOXKEHUS CUHTETUYECKON TEOPUH 3BOITIOLIUN.

Tema 2. MUKPOIBOJIIOLNSA U €€ Pe3yJbTaThl

[Tonynsanus Kak 31€eMeHTapHas eluHuIa 3BoItouu. COBpEMEHHbIE METO/bl OLIEHKU I'€HETUYECKOTO
pazHooOpa3usi W CTPYKTyphl mnomyisanuil. Ismenenne reHodoHIa Kak 3JI€MEHTapHOE 3BOJIOIMOHHOE
sIBIICHUE. 3aKOH TeHeTHYIeCcKoro paBHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (HaKTOpPbI (ABMXKYIIHME CUIIbI) SBOMIONMH. MyTannoHHbIN mporiecc. KomOnHaTuBHas
M3MEHYMBOCTh. Jlpeii) TeHOB — ciydaiiHble HEHaNpaBICHHBIE W3MEHEHHUS YACTOTHBIX ayuieneil B
nonynsauusax. Ipdexkr  ocHoarens. dpgdexm  Oymuiiounoco  eopaviuika. CHUdCEHUE — 2eHemUYecKo2o
pasznoodpazus. npuuuna u cireocmeus. Ilposenenue s¢hghexma Opeligha 2eHo08 6 KPYNHLIX U MEIKUX
nonynayusx. Murpanuu. M3onsamus  nonynsauuid: reorpaduueckast (MpOCTpaHCTBEHHAs), OuWoIOruyeckas
(penponyKTuBHas).

EctectBennbiii 0TO0Op — HampaBusiomuid Qaxtop 3Boionuu. DOopMbl  €CTECTBEHHOTOo 0TOOpa:
IBIDKYIIUE, CTa0MIM3UpPYIOIIKe, paspeiBatolie (paspymutensbHsie). [TomoBoit or6op. BozHukHoBeHue u
HBOJIOLINS aKTUBHOTO MOBEICHUS KUBOTHBIX.

[TpucnocobiaeHHOCTh OpraHU3MOB KakK pe3ynbrar MHUKPO3BOIIOIMHU. BO3HUKHOBEHME
npucrnocobiaeHuii 'y opranu3MoB. Apomopdo3sl u  uauoanantanuu. [Ipumepsl mnpucnocoOneHuit y
OpraHu3MoB: MOP(OJOTHYECKUE, KOHIYKTUBHBIC, OMOXMMHYECKHE, MoBeAeHYecKrue. OTHOCUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MUKpO3BOdroLuu. M3omsmus —
KItoueBoi  ¢aktop  BHAooOpasoBaHus. [Iyth  u  crmocoObl  BHI000Opa3oBaHMSA:  AJJIONATPUUECKOE
(reorpaduueckoe), CHUMITaTPUYECKOE (aKOIOTHYECKOE), «MTHOBEHHOE» (momumIOUIM3AIHS,
ruOpuau3anys). JmuTenbHOCTb SBOTIOIMOHHBIX TPOLIECCOB.

MexaHu3Mbl GOpMHUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpasusl.

Ponp  »BomtonuoHHOM ~ Omojormu B pa3paboTKe  HAay4YHBIX  METOJOB  COXPAaHEHMs
O6uropa3zHooOpasusi. MUKpPO3BOMIIONMS U KOIBOJIOLMS Mapa3suTOB M UX X031€B. MexaHu3Mbl (hopMHUpPOBAHUS
YCTOWYMBOCTH K aHTUOMOTHUKAM M CpeJICTBaM OOPbOBI ¢ HEH.

JleMoOHCTpau MU

IToprpersr: C. C. YerBepukos, 3. Maiip.

TaOnuubl u cxembl: «MyTalmoHHasi U3MEHYUBOCTHY, «llomyssMoHHas CTpyKTypa Buaay, «Cxema
nposiBIeHUsT 3akoHa Xapau—BaitHOepra», «JIBMXKyIIME CHJIBI 3BOJIOLUNY, «DKOJOTHYECKas H30JIALUSA
MOMYJSIIUK ceBaHCKOM (openny, «l'eorpaduueckass U30JSIUS JTUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI
naypckoit», «llomynsnnoHHble BOJHBI KOPEHHBIX XUIIHUKOB M XKEpPTBbD», «CxeMa AeUCTBUI €CTECTBEHHOIO
orbopa», «Dopmbl OOpbOBI 3a BbDKHBaHHE», «MHIycTpuanbHBIE MenaHu3M», <«OKuBble TpPUPOIHBIE
pecypcel», «lIoKpOBUTENBCTBEHHAsT OKpacka »XUBOTHBIX», «lIpegympexxparonmias OKpacka >KHBOTHBIXY,
«®usnonoruueckue agantanuu», «lIpucnocobieHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBY. »,
«Kputepun Buna», «Buasl-nBoitHukm», «CTpykTypa BHIA B mpHpoae», «Crocodbl BHI000pa30BaHUS»,
«['eorpaduueckoe BHI000pa30BaHUE TPEX BHUIOB JIAHIBIIICH», «IKOIOTHYECKOE BUI000pa30BaHUE BHUJIOB
cuHULY, «[lomummonel pacteHnii», «KamycTHo-peieuHblii THOPUI. ».

O6opynoBanue: repdbapu pacTeHHM, KOJUIEKIUU pacTEeHUil, dyydyena NMTULl U 3Beped ¢ ImpuMepamu
Pa3NUYHBIX MPUCIIOCOOICHUH, yyyena MTULl U 3Bepei pa3HbIX BUJOB, TepOapuu pacTeHUi OIM3KUX BUOB,
00pa3oBaHHbIE PA3IMYHBIMU CLIOCOOAMHU.

JladoparopHas padora «BrIsiBJIeHHE N3MEHUNBOCTH Y OCOOEH OJTHOTO BUAAY.

JlaGoparopHasi padora «CpaBHeHHE BUI0B 10 MOP(OIOTUIECKOMY KPUTEPUION.




Tema 3. Makpo3BOJIIOLUSA U €€ Pe3yJabTaThl

MeTtoast U3y4EHUs Makpo3Bomonuu. [laneonronornyeckue METObI U3y4EHUs
sBomonnu. [lepexonubie GopMbl U pumoreHeTHUECKHE PSAAbl OPraHU3MOB.

Buoreorpaduyeckre meronsl u3ydeHus nuBmimzanuu. CpaBHeHHe (Iopbl U (payHbl MaTepHKOB U
octpoBoB. buoreorpaduueckue odnactu 3emiau. Buabl-o0HIEMUKH U PETUKTHI.

OMOpHOTIOTHYECKUE u CPaBHUTEIBEHO-MOP(OJIOTHUECKUE METOBI U3Yy4EHUS
HBOJIIOLIMU. | €HeTHYEeCKUE MEXaHHU3Mbl JBOJIOLMK, OHTOT€HE3a M MPOABMXKEHHUS  SBOJIIOLIMOHHBIX
HOBIIECTB. [ OMOJIOTMYHbBIE U OJMHAKOBBIE OpraHbl. PyquMeHTapHble OpraHbl W aTaBU3Mbl. MoOJIEKyIsIpHO-
reHeTUYeCKrue, OWOXMMHUYECKHE U MaTeMaTH4YeCKHE METOJAbl H3YYEHHs HBOJIOLUUHU. [ OMOJIOrHYHbIE
renbl. CoBpeMEHHbBIE METO/IbI IPUMEHEHUS (PHIIOTEHETUIECKUX TEXHOJIOTHH.

XpOMOCOMHBIE MyTaIl{ U SBOJIIOLIMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBuia) AIBOMIOUUU. [Ipunyun usmenenus @yuxyuti . HeoOparuMocThb
ABOJIIOLIMU. AlanTUBHAs peakius. HepaBHOMEPHOCTh TEMITOB 3BOIOIHH.

JleMoHCTpaL MU

[Hoptpetni: K. M. bap, A. O. KoBanesckuii, @. Mroiep, J. ['ekkens.

Tabmuipl 1 cxembl: «OUIOTEHETHYECKUN PsI JOMIAIN», «APXEONTEPUKCY, «3BEpO3yObIe SIIEPBD»,
«Crerouedansr», «Punnodurs», «CeMeHHbIE NaNmOpPOTHUKWY», «buoreorpaduyeckue 30HBI 3eMIIN»,
«[peiid koHTHHEHTOB», «PemukThl», «HawyanpHble cragum». 3MOPHOHAIBLHOTO PA3BUTHS TTO3BOHOYHBIX
KHUBOTHBIX», «['OMOJIOTMYHBIE U TIOXOKUE OPraHbl», «PyIuMEeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HA0OPHI
YeJloBeKa U IUMIaH3e», «l TaBHble HalpaBJIEHUS 3BOIIOLUNY, «OO0II1e MPUHIHUIIBI YIBOIIOLUN.

OO6opynoBaHue: KOJJIEKIUH, TepOapuu, MYISOHKH NPUPOJHBIX YacTel OpPraHu3MOB, MYJSKHU
TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKLIUN HACEKOMBIX.

Tema 4. IlpoucxoxneHue U pa3BUTHE JKM3HU Ha 3em.Ie.

Hayunbple TUMOTE3pl MPOUCXOXKICHUS >KM3HM Ha 3emuie. AOuoreHes u mnaHcnepMmus. JloHaydHbie
IIPEJICTABICHUS O 3apOKICHUM >KU3HH (KpealroHu3M). [unore3a mocToSHHOTO CaM03apOoXkACHUS KU3HU U
ee nposepka onbiToM @. Penu, JI. Cnannannanu, JI. [Tactepa. [Tpoucxoxkaenue ®u3Hu U acTpoOUOIOTHS.

OcHoBHbIE ATarbl HEOpPraHW4YeCKON nuBwiAsanuu. Ilnanerapuas (reonoruyeckasi)
HBOJIONMSL. XUMHUYECKas HBOTIOIMSI. AOMOTeHHBIN CHHTE3 BellecTB U3 Heopranudeckux. Oneir C. Muniepa
u I IOpu. O6pa3zoBanue mnonmumepoB u3 MoHoMmepoB. KoamepBarnas rumoteza A. M. Omapuna, rumoresa
nepBuaHoro OynboHa J[x. Xomnnaelina, renetndeckas runoresa I. Mémnepa. Pu6osumst (T. Uek) u runoresa
«vupa PHK» V. T'unbepra. opmupoBanre MeMOpaH U B3aUMOJICHCTBHUE MPOTOKIIETOK.

HcTopus 3emnn u MeToasl ee n3ydeHus. VckomnaeMple opraHMueckie OCcTarku. ['eoxpoHomorus u ee
Metoabl. OTHOCHTENbHAsT W a0CONIOTHAs TeoXpoHosiorus. [eoxpoHoioruueckasl IIKajia: 30HBI, 3IOXH,
MIEPHUO/IBI, JIIOXH.

HauanpHple  sTambsl  opraHudeckodl — nuBmwin3anuu. [losiBieHne W 3BOMIOLMSA  MEPBBIX
KJIETOK. DBOJIONMS MaifHepa. Bo3HMKHOBeHUE MeEpBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH
KaK aHaJor nepBbIX Ha 3emiie coobuiecTB. CtpoMaronuthl. [IpokapuoThl 1 3yKapuoTHI.

[Tpoucxoxaenne >ykapuotT (cuMOHOreHes3). DBOIIOIMOHHOE TOJI0KEeHHE BUPYCOB. [IponcxoxneHue
MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HHKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIE 3Talbl BOIIONHUU BeceX pacTeHHi. OCHOBHBIE apoMop(do3bl pacTeHUH. Brixon pacTeHuit
Ha cymry. [TosiBneHne crmopoBbIX pacTeHUI U 3aBoeBaHKE MU cymd. CemeHHble pacTenus. [Ipoucxoxaenue
LIBETKOBBIX PACTCHMM.

OcHoBHBIE JTamnbl KJIETOYHOW HBOMOUMU MHUpa. OCHOBHBIE apoMOp(oO3bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbhIB — MOSIBIEHHWE COBpeMEHHOro Tuna. [lepBbie XopnoBble >kKHBOTHBIE. JKU3Hb B
BOJIE. DBOJIIOIINS MO3BOHOYHBIX. [IpoucxoxaeHue ampuonii u pentwimid. [Tpoucxoxnenune
MJIEKOTIUTAIOMMX ¥ OTHl. [lpunnun  ximroueBoro  apomopdosa. OcBoeHne  Oecro3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButne xu3Hum Ha 3emile MO 3paM U IEPUOAAM: apXei, MpPOTEpPO30H, MaIeo30H, ME3030W,
KaiiHO301. O0IIass xapakTepUCTHKa KJIMMaTa M TeoJOoTHYecKuX mpoueccoB. [logBnenne u  paciser
XapaKkTepoB Tell. YIIIeoOpa3oBaHUeE: ero COCTOSHUE U BIMSIHUE Ha Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPaHHUS — SKOJIOTHUYECKUE KPU3UCHI NPOLLIoro. [IpuunHel U nOCIeACTBHSI MacCOBBIX
BbIMUpaHuil. CoBpeMeHHasl SKOJIoTHYecKasi KpU3HUCHasl CUTYyalus, ee ocobeHHocTH. [Ipobnema coxpaneHus
O6ropa3zHooOpasust Ha 3emIie.



CoBpeMeHHasi cucTeMa opraHuyeckoro mupa. [IpuHiunel cucremaruzanuu opranu3mMoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPTaHU3MOB.

JleMoHCTpan U

IToptpetsl: @. Peau, JI. Cnannanuanu, JI. [Tactep, U. . MeunukoB, A. 1. Onapun, [[x. XonaenH,
I Ménnep, C. Munnep, I'. FOpu.

Tabmunel ucxeMbl:  «Cxema ombiTa D. Pequ», «Cxema ombita JI. [Tactepa mo wu3ydeHuio
camo3apoKIeHUs KU3HN», «Cxema omnbita C. Muepa, 1. FOpuit», «9T1anbl HEOPraHUYECKON IBOIIOLUNY,
«['eoxpoHonornueckas mkaia», «HauanpHble 3Tambl opraHUYeckoil sBomonuny», «CxemMa 00pa3oBaHUs
IYKApUOT IMyTeM cuMOuoreHeza», «Cucrema >XMBOH mTpHuponsl»y, «CTpoeHHE BHpYyca», «ApoMopdo3sl
pactenuit», «Punnodputh», « OOHOKIETOYHBIE BOIBI», «MHOTOKIETOUHbIE BOABDY,  «MXu»,
«[Tanmopotaukmy», «lo1ocemenHbie pacteHus», «Opranbl BETKOBBIX pacTeHUi», «Cxema pa3BUTUS MHpa
KHUBOTHBIX», «ApoMop(o3bl XKUBOTHBIe», «[Ipocteitmuey, «Kumeunononoctuoie», «llmockuey. depBu»,
«Unenucronorue», «PeiOb», «3eMHOBOmHBIC», «lIpecmbikarommecs», «lITumb, «MIIEKOUTAIOIINEY,
«Pa3BuTHE XU3HU B apXxeuckoil spe», «Pa3BuTue KU3HU B MPOTEPO3OMCKOU 3pey, «Pa3BUTHE KU3HU B
1aJICO30MCKOU dpey. , «Pa3BUTHE )KU3HU B ME3030UCKOM dpe», «Pa3BUTHE )KU3HU B KaHHO30MCKOM 3pey,

OO6opynoBanue: rep0apul  pPacTeHUN pa3TUYHBIX OTAENOB, KOJUICKIIMM HACEKOMBIX, BIIAKHbBIE
npenaparbl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIMHM UIJIOKOXKHUX, CKEJIEThI MTO3BOHOYHBIX KHBOTHBIX,
yyyera NTHI ¥ 3Bepel, KOJUIEKIMU OKaMEHEJIOCTEH, MOJIE3HbIX UCKOIIAEMBbIX, MYJISKU, YKA3aHHbBIE AIIEMEHTBI
OpPraHHU3MOB.

Bupryanbsnas ga6oparopHasi padora «MonenupoBanue onbsiToB Munepa—tOpus 1o mzydeHuro
aOMOTEeHHOTO CUHTE3a MOJTy4YEHHBIX COCTMHEHUI B NEePBUYHOM armocdepey.

Tema S. IIpoucxokaeHue YeJ0BeKa — aHTPOIOreHes.

Pa3nensl v 3agaun aHTpOIONOruU. MeToabl aHTPOIOIOTHH.

CraHoBIIEHHE IPECTABICHUN O IPOUCXOKIEHUH uenoBeka. Pennrno3nsie Bo33penus. CoBpeMeHHbIE
Hay4HbIE pa3pabOTKH.

CxozncTtBo uenoBeka ¢ KMBOTHBIMU. CHCTEMHOE IMOJIOKeHUE uvesoBeka. CHCTEMHOE MOJIOKEHUE
yenoBeka. CBUIETENLCTBA  CXOJCTBA 4YEIIOBEKA C JKUBOTHBIMU:  CPaBHUTEIBHO-MOP(OIOTHYECKUE,
AMOpHUOJIOTUYECKUE, ¢bu3n0I0r0-ONOXMMHUIECKHE, noseneH4yeckue. OTinyme YeJIoBeKa oT
KUBOTHBIX. [IpsAMoe mepexoq M KOMIUIEKC TIpaHUl] ¢ HHUMH. Pa3BUTHE TOJOBHOTO MoO3ra M BTOPOM
CUTHAJIbHOW CHUCTEMBI.

JBuxymniue (paxTopsr) aHTPOIIOTEHE3A:! Ouosornyeckue, counanpHele. COOTHOLIEHHE
OMOJIOTUYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJIUU aHTponoreHesa. PanHue yenoBekooOpa3Hble 00e3bsiHbI (IIPOKOHCYIIBI) U paHHHE
MOHTHUIBI — OOIIUE TPEIKU YEIIOBEKOOOPa3HBIX O0E€3bsH W JIIOACH. ABCTPAJIONUTEKH — JIBYHOTHE TMPEAKU
mozeil. YenoBek yMenbld, U3rOTOBICHUE INEPBBIX OpYAUH Tpyda. YenoBeKk MpsAMO MIET U IMEPBBI BBIXOX
mofeit u3 crpan Adpuxu. Yenosek [elinensOeprckuii — oOMMI MPEIOK HEAHEPTAIBCKOTO YeJIOBEKa U
4eJI0BEKa pa3yMHOTo0. YenoBek-HeaHIepTAIbCKUM, KaK BUJL JIFOAEH XOJIOAHOTO KinMara. YenoBek pa3yMHbIN
COBPEMEHHOI0  THUIA,  JICHUCOBCKMH  YEJIOBEK,  OCBOCHHME  KOHTHMHEHTOB  3a  MpeaelaMu
Adpuku. [TaneoreneTuka 1 najeoreHOMHKAa.

OBOJIONMS COBPEMEHHOTO yenoBeka. EcrecTBeHHbIN 0TOOp B MONYNANMU 4yesnoBeka. MyTalmoHHbIN
nporecc ¥ noaumopdusm. [lonmynsunonnsie BoiHBI, Apeiid reHoB, Murpauus u <«3¢GQGeKT OCHOBBD B
MOMYJISALUAX COBPEMEHHOIO YeJIOBEKa.

Yenoseueckue packl. [Ipemioxkenne o pace. bonbmme pacel:  eBporneouHas —(eBpas3uiickas),
aBCTpaJIO-HETpOUAHAs (PKBAaTOpHANbHAs), MOHIOJOUJHAs (a3uarcKo-aMepuKaHcKkasi). Bpems u mnytu
pacceneHusi uenoBeka 1o IulaHere. EnMHCTBO  yenoBeuecTBa  pac. HayuHass HECOCTOSTENBHOCTh
pacusma. [IpucrnocoOIeHHOCT, dYeNoBeKa K pPa3HBIM YCJIOBHSIM OKpYyXkaromiehd cpensl. MccnenmoBanue
reorpaduueckoii cpensl u apeiida renos no Mophoaoruu ¥ GU3NOIOTHU YETOBEKa.

MexaucuuIuiiHapHble MeToabl B (u3ndeckol (OMOJOTHYEeCcKOM) aHTPOIOJIOTHU. DBOJIOIIMOHHAS
AHTPOIOJIOTHS U MAJICOAHTPOIOJIOTHS YEJIOBEUECKHUX MONYISIMMA. bruoconuanbHble necine10BaHus TPUPOIBI
yenoBeka. MccnenoBanue KOABOMOLNUN OHOIOTMYECKOTO U OMOJIOTMYECKOro B YEJIOBEKE.

JAeMoHCcTpan U

Hoprperet: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabauiel 1 cxembl: «MeToabl aHTPONOJIOTUNY, «I OJIOBHOW MO3T ueioBekay, «YemoBekooOpa3HbIe
00e3bsiHbl», «CKeleT 4YeloBeKa W CKeNleT IMMIaH3e», «PyIuMeHThl M aTaBU3MbD», «JIBHKYIIUE CHIIbI




AHTPOIIOTEHE3a», «IBOJIIOIMOHHOE JIPEBO UYEIOBEKa», «ABCTpajonmuTeK», «YenoBek yMmenblil», «YemoBek
NPAMOXOIAIINIY, «/leHucoBckuii yenoBek», «Heanmepranbipy, «KpomaHboHIb, «IIpenku denoBekay,
«OTaInbl PBOJIIOINH YEI0BEKay, «Pachl UenoBeKay.

OOGopynoBaHue: MyJISHKH OKaMEHEJIOCTEH, MaTepHraibl MaTepHaTIbHOW KYJIbTYPhI TPEIKOB YEIOBEKa,
penponykiuu  (pororpadum) KapTMH C  MHADOJIOTMYECKMMH U  KOHTUHEHTAIBHBIMH  CIOXKETAMH
MIPOMCXOXKIACHUS YeloBeKa, (ororpadmyd HAXOJOK KOPEHHBIX JJIEMEHTOB YEJIOBEKa, CKEJIEeT 4eJIOBeKa,
MOJIEJIb YEpeTia YeI0BeKa U IIMMIIaH3€, MOEIIb KUCTH YeJIOBEKa U KUCTHU IIMMIIaH3€, MOJIENIU TOpCa MPEIKOB
YeJI0BEK.

JladopaTopHas padora «/3ydueHne cOCTOSIHUM CKeleTa YeI0BEKa, CBA3aHHBIX C MPSIMOXOKICHUEM.

Tema 6. JKoyI0THsl — HAYKA O B3aMMOJAEHCTBHU OPraHU3MOB M HAJOPraHM3MEHHBIX CHCTEM €
Y4€TOM TeHJAeHUHid Oyayiero.

3apoxaenne W pa3Buthe dkomorud B Tpyde A. ['ymbombara, K. ®@. Pyne, H. A. Cesepuosa,
9. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gens! u 3agaun skoi10run. CBs3b SKOJIOTUH C IPYTUMHU HayKaMU.

Mertonsr  sxonoruu. [loneBoe  HaOmoneHue. DKCIIEPUMEHTHl B DKOJIOTMH:  HATypalbHbIE U
naboparopHsie. MopenupoBaHue B OKOJOTMH. MOHUTOPUHT  OKpY)KaloIled  cpeAbl:  JIOKAJIbHbIH,
PEruoHANIbHBIN U TII00AIBHBIM.

3HaYeHHE DKOJIOTMUECKUX 3HAHHUM I 4eJIoBeKa. DKOJIOrHUYeCKOe MUPOBO33PEHUE KaK OCHOBA CBSA3H
yesoBeyecTa ¢ npupoaoi. ®opmupoBanue 0co6oi KyabTypbl U 0CO00I rpaMOTHOCTH HACEIECHHUS.

JdeMoHcTpamun

[Moptpetsr: A. 'ymb6onbar, K. @. Pyne, H. A. Cesepuos, 3. I'ekkenb, A. Tercnu, B. H. Cykaués.

Tabnuibl U cxemsl: «Pazaensl sxonorun», «MeToasl skonoruny», «Cxembsl JJUNTHUXOB OKpyKarouei
Cpeabl».

Tema 7. Opranusmsbl u cpega oOMTaAHMSA.

Okonoruueckue (akTopbl M 3aKOHOMEpHOCTH uX JeictBus. Knaccugpukanus 3KOIOrHUEcKuX
¢dakTopoB:  a0MOTHUYECKHEe, OWOTHYECKHe, aHTponoreHHeie. OOmMe  3aKOHOMEPHOCTH  JICHCTBHSA
9KOJIOTUYECKHUX ¢axTopos. [IpaBuiio MUHUMYyMa (K. HInpenrens, IO.
JInbux). TonepanTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (akroprl. CBeT Kak skojoruueckuil ¢akrop. [leiicTBue pasHbIX BO3ACHCTBUII Ha
OpraHMU3M BO3JEMCTBYET Ha OPraHU3M. DKOJIOTMUECKHE TPYIIbl PACTEHUH M KMBOTHBIX 10 OTHOIICHUIO K
cBeTy. CurnaneHas posb cera. DoTonepruoausm.

Temmneparypa KaK JKOJIOTHYECKU I ¢akrop. JleiictBue TEeMIIEpaTyphl Ha
opranusmsl. [IoMKMII0TEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHNU3MBI.

BnaxHocth kak skonornueckuil Qaxrop. [Ipucnocobnaenuss npeanpuaTuil K COXpaHEHHI0 BOAHOTO
Oananca. Knmaccupukanms pacteHuid no mnpucrnocobieHuio K Boge. [IpucnocobneHns >KMBOTHBIX K
BKJIFOUEHHIO BOAHOTO PEXUMA.

Cpenpl 00MTaHMS OpPraHU3MOB: BO/IHAs, HA3€MHO-BO3/1YIIIHAS, IOYBEHHAs, NyOMHHAs MTOJIIOYBEHHAs,
BHyTpUoOpranuzMeHHas. u3nko-xuMuyeckue 0COOEHHOCTHU Cpensl oOuTaHus
opranu3moB. [IpucnocobieHns opraHu3MoB K KHU3HHU B pa3HbIX Cpeax.

buonornueckue  putrMmel. BHemHue u BHyTpeHHHe — puTMBL. CyTOYHBIE U TOIUYHbBIE
putMsl. [Tprcnoco61eHHOCTh OpraHn3Ma K CE30HHBIM U3MEHEHUSIM YCIIOBHUH KU3HH.

Kuznennsle ¢opmbl opranuzMoB. [lonarue o xusHeHHo (opme. JKuzHeHHbIe (POpPMBI pacTeHUN:
JIepeBbs, KYCTApHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPAaBbl, OJHOJETHHE TpaBbl. JKuzHeHHbIE (OPMBI
KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a9p0OHOHTHI. OCOOEHHOCTH CO3/1aHUs U 00pa3a KU3HH.

buornueckue dakropel. Bunbl OMOTHUECKHMX B3aMMOJEHCTBUNA: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmsl. [lapasutusm, koomepauusi, MyTyalau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJieOHnuecTBO). Hetpoduueckue B3aumoneiictsus (tonudeckue, Gopudeckue, Gadbpudeckue). 3HaueHHE
OMOTHYECKMX  B3aMMOJCHCTBUN 1A CYIIECTBOBAHWUS  OpPraHU3MOB B  OKpPYXKaWOIIeH  cpene
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUSHHUS.

JleMoHCcTpan MU

Tabmuibl ¥ cxeMbl: «DKoIorndeckue (hakropbl», «CBETOBOH CHEKTP», «IKOIOTHUECKHUE TPYIIIBI
KUBOTHBIX [0  OCBELIEHUIO», «TENJIOKpOBHBIE  JKUBOTHBIE»,  «XOJIOMHOKPOBHBIE  >KMBOTHBIEY,
«DPU3HONOTHYECKHEe aalTalluu )KUBOTHBIX», «Cpelibl 0OUTaHusl OpraHu3MoB», «buonornueckue puTMbD. ,
«Kussie (opmbl pactenuit», «KuBble (OpPMBI KUBOTHBIX», «DKOCHUCTEMA IIHPOKOJIMCTBEHHOTO JIECay,




«JxocuctemMa XBoWHOro jeca», «lenu nutaHus», «XuuHuyectBoy», «llapazutuzmy», «KoHKypeHLHsI»,
«Cumbunosy, «KommMmeHncamnsmy.

OoGopynoBanue: repOapu PaCTeHUN U JKUBOTHBIX, MPUCTIOCOOIEHHBIX K BO3JACHCTBUIO PA3IUYHBIX
IKOJIOTHYECKUX (DAKTOPOB, TepOapuul CBETONIOOMBBHIX, TCHENIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM,
CBETOIOOMBBIC, TEHETIOOMBHIE W TCHEBBIHOCIHMBBIE KOMHATHBIC pACTCHHS, TrepOapud W  KOJUICKIIUU
TEIUIOII0OUBBIX, 3MMOCTONKHUX, MOPO30yCTOMUMBLIX pacTEHUH, Uydesa NTHUI] U 3Bepeil, repbapuu pacTeHul,
POICTBEHHBIX K THUrpoduTaM, KcepoduraM, Me30puTaM, KOMHATHBIC PACTCHHS TPYII, KOJUICKIIHH
KUBOTHBIX, OOMTAIOIIKX B Pa3HBIX cpelax, repOapuy U KOJUICKIUH PACTEHUN M KUBOTHBIX, C YUETOM HX
O0COOCHHOCTEH TPUCIIOCOOJICHHOCTH K CE30HHBIM YCIIOBHUSM KH3HHU, TepOapry W KOJUICKIIMH PACTCHHHA H
KUBOTHBIX PAa3JIMYHBIX KU3HEHHBIX (OpPM, KOJIEKIMH S>KUBOTHBIX, B pa3jiM4Hble OHOTHYECKHE
B3aUMOJICHCTBUA.

JladoparopHas padoTa «BrIsBIcHHE TPUCTIOCOOIICHHI OPTaHU3MOB K BIUSIHUIO CBETaY.

JlaGoparopHas padora «BrlsiBIeHNE MPUCTIOCOOICHUH OPTaHU3Ma K BIUSHUIO TEMIIEPATypPhD».

Tema 8. DkoJ10rMsI BUOB M NOMYJISIIUIA.

OKOJIOTMUECKUE XapaKTepUCTUKU mpuMeHeHusd. [lomynanus kak Ouosnoruueckass cucrema. Posb
€CTECTBEHHOCTH OKpYXKaoIell cpeapl, (U3NYEeCKuXx OapbepoB M OCOOCHHOCTEW OWOJIOTUM BHIOB B
IIPOCTPAHCTBEHHOM  CTPYKType  mnomnyiasuuil. OCHOBHbBIE  II0Ka3aTelM  HANpPAaBIEHUA:  IPUCYTCTBHE,
OCBELICHUE, BO3pacTHas M II0JIOBas CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTS,
MUTpaLus.

OKoJyloruyeckass CTpyKTypa AesrenbHocTH. OLeHKa cOTpyaHHYecTBa. JIMHAMMKA TNOBEIEHUS U €€
peryaupoBanue. buornyeckuit IIOTEHLIAAT IIPOAYKTUBHOCTH. MonenupoBaHue JUHAMUKU
paszButus. Kpusbsle pocrta pa3sutus. KpuBsle BeDKHBaHMA. PerynmupoBaHue onpeneneHus MOMYISLHN: POJb
(bakTopoB, NeTanu3aluil U He AeTaln3aluil OT IUIOTHOCTU. DKOJOrMyeckue crparerud BujaoB (p- u K-
CTpaTerun).

[Tonsatue 00 »sKojoruueckod Huie BuAa. Mecrooburanue. MHoromepHas Mmojenb Humu JIx.
. Xarunncona. Pazmepsl coocTBeHHbIe HUIIN. [ToTeHIIManbHas U peain30BaHHas HUILU.

Bupn kak cucrema nomyisuuid. Apeaisl BUIOB. BUIIbI M MX JKU3HEHHBIE CTPATEruu. JKOJOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU NOBEJIEHUS U MUTPALIMY KUBOTHBIX. bHoornyeckne MHBa3uu 4yKEPOIHBIX BUJIOB.

JleMoOHCTpauuu

Ioprper: Ix. . XaTunHCOH.

TaOnuiibl U cxeMbl: «IKOJIOTMUECKHE XapaKTepUCTUKU 3BOMOIMKN», «IIpocTas cTpaHoBas CTpyKTypa
IBOIONMKY, «Bo3pacTHble nHpamuabl KoHQUrypauun», «CKOpPOCTh 3acelIleHUs MOBEPXHOCTU 3eMIIH
OMOJIOrMYeCKUMH opranuzMammy, «Mopaenp Hum Jx. Y. XaruuncoHnay.

Ob6opynoBanue: repdapuu pacTeHUH, KOJIJIEKIIMH KUBOTHBIX.

JlaGoparopnasi padora «IIpucrnocobiaeHus ceMsiH pacTeHUI K pacCEICHUION.

Tema 9. JxkoJiorusi cooduecTBa. IKOJI0rNYeCKHe CHCTEMBbI.

CoobmecTBa opranu3zanuid. buoreHos u ero crpykrypa. CBsi3u MeX 1y OpraHu3MaMu B OHOLIEHO3e.

Oxocuctema Kak oTkpeiTasg cucrema (A. Jx. TeHcnm). @yHKIMOHANBHBIE OJIOKM OpPraHU3MOB B
HKOCUCTEME: TIPOJYLEHTHI, KOHCYMEHTBI, penyueHtsl. Tpopuueckue ypoBHU. Tpoduueckue uenu u
ceTd. AduoTnueckre Ooku 3kocucTeMbl. [IouBbl M Wbl B 3KocucTeMax. KpyroBopoT BeliecTB U IMOTOK
SHEPTUU B IKOCUCTEME.

OcHoBHbBIE TIOKa3aTean 3KOCUCTEMbl. buoMacca u MpoxyKIus. DKOJOTHYECKUE MHUpPAMUAbl YHCET,
O1OMacChl M SHEPTHH.

Jlunamuxa axocucmemwvl. Kamacmpogpuueckue nepecmpouxu. @nykmyayuu. HanpaBneHHbIe
3aKOHHBIE CMEHBI coolmiecTBa — CyKueccud. [lepBudyHbIE ¥ BTOPHYHBIE CYKLIECCHHM M HX
BHHA. AHTPOIIOTEHHbIE BO3JEHCTBUS Ha cykueccuto. KimmakcHoe coobmiectBo.  buopasnoobpaszue u
MOJTHOTa KPyroBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTBA.

[TpupoaHbIe IKOCUCTEMBL. DKOCUCHEMbl 036D U peK. DKOCUcmembl Mopell U OKeaHos8. IKocucmemol
MYHOpbL, Jlecd, cmenu, NyCMbvlHb.

AHTpPONOTeHHBIE YKOCUCTEMBL. ATPOIKOCHUCTEMA. ATPOLICHO3. HAOIIOAEHUS MEKAY aHTPOIIOT€HHBIMU
1 YMEHBUICHHBIMU YKOCHCTEMAaMH.



Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI yp6oskocucremsl. ['oponckas ¢opa u
(dayna. CuHaHTpOIM3AIUs TOPOJCKOH (dayHbl. bruonorndeckoe u Xo3s1WCTBEHHOE 3HAUEHHUE arpodKOCHUCTEM U
ypOOIKOCUCTEM.

3aKoHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aWMOJCHCTBUN OPraHU3MOB B JKOCHUCTEMax. Posb
KACKaoOHo20  s¢pgpekma  u  8UO08-20UPUKAMOPO8  (KNIOUe8blX  6UO08) 6  (YHKYUOHUPOBAHUU
akocucmemul . [lepeHOC PHEPTUHM U BELIECTB MEXAY COOTBETCTBYIOLUIMMHU HKOCHCTEMaMH. YCTOMYUBOCTD
OpPraHu3MOB, MOIYJISIIUKA U SKOCUCTEM B YCIOBHUAX CO3/IAHUI U aHTPOIIOTEHHBIX BO3AEHCTBUM.

Mexanuzmovl  6030eticmeuss 3aepA3HEeHUll PA3HbIX MUN08 HA CYOOP2AHUYECKOM, OpP2aHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCIMEMHOM YPOGHSX, OCHOBbl IKOJIO2UHUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmeusi . MeTO0I0T sl CTPOUTEIBHBIX U aHTPOIIOTEHHBIX SKOCHUCTEM.

JleMoHCTpa MU

optpet: A. JIx. Tencnu.

Tabmuiel 1 cxeMbl: «CTpykTypa OuoneHos3a», «3JKOCHCTEMa HIMPOKOIUCTBEHHOTO —JIecay,
«QKocucTeMa XBOMHOro yeca», «DyHKIMOHAJIbHbIE TPYIIBI OPraHU3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B 3KocucTeMey, «Llenu nutanus (macTOuIHAas, AETPUTHAS )», «DKOJOTUIECCKAs] TUPAMHUIA YUCEID».
», «JKONIOTUYECKas Mupamuaa OnoMaccel», « DKoJoruueckas nupamusa sHeprun», «OdpazoBanue 6010Tay,
«IlepBuunas cykueccus», «BoccranoBieHue yeca nocie noxapay, «9KOCHCTEMa 03€pa», «ATpOLEHO3Y,
«KpyroBopoT BeliecTB U MOTOK SHEPTUU B arporeHos3ey, «I[Ipumepsr ypboskocuctem».

Oo6opynoBanue: repdapuy pacTeHHH, KOJUIEKIWH PACTeHWH, dYydela NTHII W 3Bepeid, repbapuu
KYJIBTYPHBIX u JTUKOPACTYILIUX pacTeHuid, aKBapruyM KakK MO/JIEJNb HKOCHCTEMBI.

Tema 10. buocdepa — odanbHaAA IKOCUCTEMA.

buochepa — oOmeranerapras o000704YKa 3eMiiH, TIEC CYIIECTBYeT WM JKH3Hb. PazBurue
npencraBieHuii o 6uochepe B Tpymax 3. 3rocca. O6yuenue B. U. Bepnanckoro o Ouocdepe. OGnactu
o6uocdeps! u ee cocras. JKuBoe BemecTBo 6nocheps! 1 ero PyHKIIH.

3aKOHOMEPHOCTH CBEUYCHUS o6uochepsl. OcobeHHOCTH ouocdepsl KaK ro0anbHOM
sKocucTeMbl. JlnHaMuueckoe paBHOBecue B bnochepe. KpyroBopoThl BemecTB 1 OMOreOXMMHUYECKHUE ITUKITBI
(yrmepon, a3ot). PutmuuHoCTh TeHIEHIMI B OHOCchepe.

3onaneHOCTh OUochepsl. [Ipeanoxenne o Guome. OCHOBHBIE OMOMBI CYIIIH: TYH/pa, XBOHHBIE Jieca,
CMEIIaHHble W IIMPOKOJIMCTBEHHbIE Jieca, CTEMH, CaBaHHBI, IYCTBIHU, TPONMUYECKUE Jieca,
BBICOKOTOpbs. Kimumar, pacTuTenbHbIN U )KUBOTHBIN MUp OMOMOB CYIIIH.

3oHanbHOCTH Onocdepsl. [Ipeanoxkenue o buome eMoHcTpanun

[Moptpetsr: B. . Bepuazackuit, 3. 3rocc.

Tabmuubl u cxeMmsl: «l'eochepsr 3emnn», «KpyroBopor azora B mpupoze», «KpyroBopor a3ora B
npuposne», «KpyroBopor kuciopoga B mpuposae», «KpyroBopot Boabl B mpupojae», «OCHOBHBIE OHOMEI,
«Knumarnueckuii nosic 3emnn», « Tynapa», «Taiira», «Cmemannsiid jec», «lllupokonucTBeHHBIN Jiecy,
«Ctenby, «CaBanHay, «Ilyctoiasay, « Tpornuueckuit gecy.

O6opynoBanue: repOapuu pacCTeHUN pa3HbIX OMOMOB, KOJUIEKIINH KUBOTHBIX.

Tema 11. YenoBek M OKpyKaomas cpeaa.

OKOJIOTUYECKHE KpU3HUChI M UX NpuUuuHbL. BoznelicTBue uwenoBeka Ha Ouocdepy. 3arpszHeHue
BO3yIIHOU cpenbl. OXpaHa Bo3lyxa. 3arps3HeHHuEe BOIHOM cpebl. OXpaHa BOJHBIX pecypcoB. PaspymieHue
3emi. OXpaHa MOYBEHHBIX peCypcoB. M3MeHeHue kinmara.

AHTPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIbHBIN M )KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U MHpa
JOMAITHUX SKABOTHBIX. OCHOBHBIE TMPHUHIMITEI OXpaHbl Mpuposbl. Kpacusie kuuru. Ocobo oxpaHseMas
npupoanas Tepputopust (OOIIT). boranuyeckue caapl U 300J0THUSCKUE TTAPKH.

OcCHOBHBIE TMPHUHIMITBI  CBSI3aHBl € Pa3BUTHEM 4YeJOBEYECTBA W MPHUPObL. ParmoHanbHOE
MPUPOIOTIONB30BaHIE M COXPAaHCHHUE OMOJOTMYECKOTO pasHooOpasus 3emin. OOIIMe Mepbl pearnpoBaHUs
Ha 9KOJIOTHYECKUE KpU3KuChl. OCOOEHHOCTH COBPEMEHHOTO KPH3KCA U €0 BEPOSTHBIC TOCICICTBHS.

Pa3BuTHe METONOB pa3BUTHs TEXHOJOTUH TEXHOTEHHBIX MpOIeccoB. Cucmemuble UCCIe008AHUS
nepexooa K pecypcocbepezaiouieli U KOHKYPEHMHOU OHepeemuke. buonosuueckoe pasnoobpasue u
buopecypcol. Hayuonanvhvie unpopmayuonHvle cucmemvl, obdecneueHue O00CMyna K uH@opmayuu no
COCMOSIHUIO OMOENbHBIX U008 U dKocucmem. OCHOBbL dIKOpeadbuIumayuy IKocucmem u cnocobos 6o0pvowvl ¢
buonospedxcoenusimu. Pexonempykyus MOpCKux u HA3eMHbIX SKOCUCMEM.

JAeMoHcTpan U



Tabmuubl U cxembl: «3arps3HeHre arMocdepbl», «3arps3HeHue ruapochepbl», «3arps3HEHHE
3emuny, «IlapHuKOBBIA A3 dekT», «Ocob0 oXpaHseMble MPUPOTHBIE TEPPUTOPHUHY, «MoJenH yIpaBiIsieMOro
MUPaY.

O6GopynoBanue: ¢poTorpaguu OXpaHseMbIX pacTeHUN M KUBOTHBIX KpacHol kHurum Poccuiickoi
®enepanuu, KpacHOM KHUTH pErvoHa.

IVDIAHMPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTUHU HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pE3YJIbTaraM OCBOEHMsSI OOyY€HHUS COOTBETCTBYET
[porpaMMaM CpeHero oo1iero o0pa3oBaHus: JMYHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM.

B pesynprare OCBOGHHSI JHUYHOCTHBIX PE3YJITATOB MPOrPAMMBI 1O OHOJOTHUH  BBIICISIFOTCS
CJIEIYIOIINE AIIEMEHTHI: OCO3HAaHUE 00YYaIOIIMMUCS POCCUICKON HAllMOHATBHON MOTUBAIIMU UACHTUYHOCTH
— MYTH K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH M CAMOOIIPECIICHHIO, HAJTMUNE BO3MOKHOCTUA K OOyYCHHIO
OMOJNIOTHH, LEJICHAIIPABICHHOE pa3sumue BHYTPEHHUX yOexcoeHuti TUYHOCTY Ha  OCHOBE  KIIIOUEBBIX
MNPUHIUIIOB W  UCTOPUYECKUX  TPATULMNA, pa3BUTUS  OWUOJOTHYECKUX  3HAHUH, 20MOBHOCMU U
CnocobHOCcMb OOYHAIOIIUXCSI  PYKOBOIUTHCS B JICATEIBHOCTH  CBOMMH  II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, OCHOBAHUSMH CHCTEMBI OHOJOTMYECKOTO 00pa30BaHUS, HaluyueM nNpasaco3HaAHUs STOU
KYJIBTYPBI, CHOCOOHOCMAMU CMA8UMb TSN U CTPOUTH KU3HEHHBIE MJIaHbI.

[TporpaMMbl OCBOCHHS TUYHOCTHBIX PE3YJbTATOB IO OHMOJIOTUN 3aKPEIUICHBI B €IMHCTBE YYCOHOH H
BOCIIUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C KOHCEPBAaTUBHBIMHU B3INIAJIaMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECCKUMH U JTYXOBHO-HPABCTBCHHBIMH LIEHHOCTSIMH, TIPUHSATHIME B OOIIECTBE COONIONCHUS U HOPM
MOJIUTUKU U COOIOAIOTCS TPOLIECChl CAMOIIO3HAHHU S, CAMOBOCIIUTAHMS U CAMOPA3BUTHS, Pa3BUTHS BHYTPU
MO3UIMU JIMYHOCTH, mnarpuotu3ma u llopnepkka 3akoHa W NpPaBONOpPsAKA, YEJIOBEUECKOro Tpyda U
CBEPXIIOKOJICHHUS, B3aHMHOTO KOHTPOJIS, OEPexKHOr0 OTHOILIEHHUS K KYIBTYPHOMY HACIEAHIO U TPATULUSM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiuu, OKpyKaromen Cpeabl U OKPYKAIOIIEH CPEIbL.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Kypca npeamera «bronaorus» A0mKHbI OTpa)kaTb TOTOBHOCTh U
CIOCOOHOCTh O0YYArOIIMXCS PYKOBOAUTHCS C(HOPMHUPOBAHHON BHYTPCHHEH MO3UIUCH JTUYHOCTH, CUCTEMOM
[EHHOCTHBIX OPHEHTAlUW, TO3UTHUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX YCTOMUMBBHIX
IIEHHOCTHBIX TO3UIUNA POCCUUCKOTO OOIIECTBA, MPOJUICHUS KU3HEHHOTO OIBITA M OMBITA JCSITEIBHOCTH B
MPOLIECCE peaIu3alMi OCHOBHBIX MPUHIUIIOB BOCIIUTATEIBHON I€ATEIbHOCTH, B TOM B YaCTH KOJIMYECTBO:

1) Bbiciee 00pa3oBaHue:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOM MO3UIIMK 00YUYAIONIETr0oCcs KaKk aKTUBHOTO U OTBETCTBEHHOTO UJIeHA
POCCHUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEM, yBaKEHUE 3aKOHA U TPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOMW JEATEIHHOCTH MPH CO3/IaHUM HAYYHBIX MPOEKTOB, PEIICHUU
HAYYHBIX U MTO3HABATEIbHBIX 33734, OMOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEENATh CBOK IMO3UIMI0 MO OTHOIIEHWIO K SIBJICHUSM COBPEMEHHOH JKHU3HM U
OOBSICHSATE €¢;

YMEHHUE YUUTHIBATh B CBOUX JECHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBHUS JIFONICH C
pa3HbIMH YOEXKICHUAMHU, KYJIBTYPHBIMH LIEHHOCTSIMH U KOHKPETHBIMH MOJIOKEHUSIMU;

TOTOBHOCTH K COTPYIHUUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHHUS yUE€OHBIX, MTO3HABATEIILHBIX U
HCCIIEIOBATENbCKUX 3a/a4, YBAXKUTEILHOTO OTHOIIEHUSI K MHEHUIO KOH(PIMKTOB MPH OOCYKICHUU CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO COCPKAHMUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JEATENBHOCTH;

2) NaTPHMOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHICKON T'pa)KTAHCKON HIASHTHYHOCTH, MATPUOTU3M, TMOAJIEPKKA CBOETO
Hapo/a, YyBCTBO OTBETCTBEHHOCTH Mepen PoIuHON, TOPAOCTh 3a CBOM Kpai, cBOIO PoauHy, CBOW SA3BIK U
KYJIBTYpY, IIPOIILJIOE U HACTOSIIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MaMSATHUKAM MPUPOABI, TOCTHKeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIICHUTh BKIIAJ POCCHMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHOJIOTHH,
MMOHUMaHWE 3HAYEHUSI OMOJIOTUH B TIO3HAHUY TIPUPOJIBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO OOIIIECTBA;



UJCiHAasT YBEPEHHOCTh, TOTOBHOCTh K CIy)kOe u 3amurte OTedecTBa, OTBETCTBEHHOCTHh 32 CBOIO
cyns0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOTO HApOAa;

c(hOpMUPOBAHHOCTH MOPAIBHOTO CO3HAHUS, STHUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OLIEHHMBaTh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHME JJMYHOTO BKJIa/la B IOCTPOCHHE OYIyILEero;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJIUTENSIM, CO3JJaHUE CEMbU Ha OCHOBE OCO3HAHHOTO IPUHSTHS
LIEHHOCTEW CeMEeNHOM KU3HU B COOTBETCTBHUH C TpaIuLUsIMU HaponoB Poccuu;

4) 3cTeTUYECKOI0 BOCIIUTAHMS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO TBOPUYECTBA,
CIIOpTa, TPYAa, OOIIEeCTBEHHBIX OTHOIICHHU;

MOHMMAaHKE YMOLMOHAILHOTO BO3JICHCTBUS KUBOM MPUPOABI U €€ IEHHOCTEH;

TOTOBHOCTH K CAMOBBIPAXXCHHIO B Pa3HBIX BUaX UCKYCCTBA, yU€T Ka4eCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuUTaHUs, (GOPMUPOBAHMUS KYJLTYPbI 310POBbSI U IMOIMOHAJIBHOIO
COCTOSIHMA:

MOHMMaHWEe M oOOecHeueHue 3I0poBOro M 0Oe3omacHOro obpasza >KM3HM (3M0pPOBOE MHUTAHUE,
COOJIFOZICHUEC TUTHCHUYECKUX TIPABHI U HOPM, COATAaHCHPOBAHHBIN PEXKUM 3aHSATUH M OT/BIXA, PETYISpHas
JUHAMHKa aKTHUBHOCTH), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUICHHS K COOCTBEHHOMY
3JI0POBBIO U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHUE IEHHOCTEeH WHAMBHAYAJILHOTO IpaBa M KOJJICKTUBHOTO OE30MacHOTO MOBEICHUS B
OTHOUIIEHUU yIPO3 37A0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HEMPUSATHS BPEIHBIX MPUBBIUEK (YIOTpeOIeHHEe alKoroisl, HApKOTHUKOB,
KypEHUs);

6) TPY10BOro BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHNE LIEHHOCTEN MacTepCcTBa, TPYLO0JI00ue;

TOTOBHOCTh K AaKTHBHOW JIEATEIbHOCTH TEXHOJOTHYECKOH U COLMAJIbHOW HAalpaBIeHHOCTH,
CIIOCOOHOCTh HHUITUUPOBATh, IUTAHUPOBATH U CAMOCTOSITEIILHO BBITIONHSATE TAKYIO JCSITCILHOCTD;,

MHTEpeC K pa3inuHbIM cepam mpodecCHOHANBHON NEeATENbHOCTH, YMEHHE OCO3HAaHHO BHIOMpATh
Oyay1Iyto poQeCcCrio M pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K TOTHOMY 00pa30BaHUIO U CaMOOOPA30BAaHUIO Ha BCIO JKU3HB;

7) IKOJIOTMYECKOr0 BOCTIUTAHUS :

HKOJIOTUUECKOE OTHOLIEHWE K MPUPOAE KaK K HMCTOYHUKY JKM3HM Ha 3emile, Ha OCHOBE €€
CYIIECTBOBAHUS;

MOBBIIIEHHE 0COOOTO YpPOBHS KYIABTYpHI: MPHOOPETEHHE OIbITa, TIAHUPOBAHUE MOCIEIYIOIUX
[1arOB 1 OIIEHKA WX BO3MOXKHBIX MOCIEACTBUH I OKPYXKAIOIIEH CPEIbL;

OCO3HaHME TTI00aTBHOTO XapaKTepa KOJIOTHUECKUX MPoOIeM U MyTel UX pelieHus;

BO3MOKHOCTh HCIIOJIb30BaTh TMOJIYYCHHBIC TMPU HM3YUYCHUM OWOJIOTMM 3HAHWS W HABBIKKM TpPHU
obecrieueHUH TPOOIEM, OTPAaHUYECHUS C PAIMOHAIBHBIM MPUPOOINONIB30BaHNEM (COOMIOCHNE MPaBHII
MOBEJICHUSI B TPUPOJIE, HAIMPaABICHHBIX HA COXpPAaHEHHWE PABHOBECHS B HSKOCHUCTEMAax, OXpaHE BHJIOB,
sKocHucTeM, buochepsl);

AKTMBHOE HENPUATHE ICHCTBUN, NPUHOCAIIAX BpEeI OKPYXKAIOWEH INPUPOJHOM Cpelne, yMEHue
MIPOTHO3UPOBATH SKOJIOTHUYECKUE MOCTIEACTBUS IPEANPUHUMATEIBCKON IEATEIbHOCTH U IPEIOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO DKOJOTHYECKOTO MBIIIJICHUS, KYIBTYPhl, ONBITA JEATEILHOCTH TJIAaBHON
HaIlpaBJI€HHOCTH, YMEHUS PYKOBOAUTHCSA HMH B I[103HABATEIbHON, KOMMYHMKATUBHON M COIMAJIbHOMN
MPaKTUKE, CTPEMJICHUE K TTPOJOIIKEHHUIO B MPAKTUUECKOHN JACATEIHPHOCTH INIABHOW HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(hopMHUPOBAaHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIAS COBPEMEHHOMY IMOIXOy Pa3BUTHSI HAYKH U
OOIIeCTBEHHON MPaKTUKHU, OCHOBAHHASI HA JAMANIOTEe KYIBTYpPBI, CIIOCOOCTBYIOIIAs OCO3HAHHUIO CBOETO MecTa
B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME SI3BIKOBOM M YMTATEIbCKOM KYIBTYpbl KaK CpPEACTBA B3aMMOICHCTBUS MEXIY
JIOABMU U TIO3HAHUSI MUPA;



MOHMMaHUEe crenu(UKN OMONOTHH KaK HAyKd, OCO3HAHHS €€ Iepexoia B IMOCTEICHHOE HAaydyHOe
MBIIIJIEHHE, CO3JAAHMS IIEIOCTHOTO MPEJICTaBICHUS 00 OKpYXKAIOLIEM MHUpPE Kak O €IWHCTBE MPHUPOIBI,
YeNloBeKa M 00IeCTBa, B TO3HAHUH 3aKOHOMEPHOCTEH U YCIOBUM COXPAHEHHUS €CTECTBEHHOTO PABHOBECHS,

YBEPEHHOCTh B MHHOBAI[MOHHOCTH OMOJIOTMH JIJIsl COBPEMEHHOM IMBHIIM3ALUN: 00ecIedeHe HOBOTO
YPOBHS pa3BUTHS YEIOBEUECTBA, CO3JaHUE MEPCHEKTUBHBIX TEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECYpCHBIC
poOJieMbl YEJI0BEYECTBA, MOMCK IMYyTEW BBIXOAA M3 MPOOJIEM 3KOJIOIMYECKOTO Pa3BUTHsS U OOecledeHue
nepexoja K YCTOMUMBOMY pPa3BHTHIO, PAllMOHAILHOMY HCIIOJIB30BAaHUIO OMOpPECYpPCOB U (POPMUPOBAHHIO
HOBOTO CTaHAapTa >KU3HH;

3aMHTEPECOBAHHOCTD B MOJIYYCHUU OUOJIOTMYECKHUX 3HAHWH B IENISX MOBBIIICHUS OOIICH KYIBTYPHI,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU, KaK COCTABHOM 4acTH (PYHKLIHOHAIbHONW IPaMOTHOCTH OOYYaroIIUXCs,
dbopMupyemMoi Ipu U3y4eHUH OMOJIOTHH;

MOHMMAaHWE OCHOBAHWUN METOJOB TO3HAHMS, NMPUMEHEHHE B pA3JIMYHBIX HayKaX, CIHOCOOHOCTH
UCIIONIb30BaTh IOJyYaeMble 3HAHUS I aHajun3a U OOBSICHCHHS IEPCICKTHUB OKPYKAIOIIEro MHUpa u
MIPOUCXOJSAIINX B HEM M3MEHEHUH, YMEHUE JieJaTh 000CHOBaHHbIE BHIBOJBI Ha OCHOBE HAay4YHBIX (PAKTOB U
(haKkTUYECKUE JaHHBIE C TTOTyYEHUEM JIOCTOBEPHBIX BHIBOJIOB;

BO3MOXKHOCTh CAMOCTOATEIHHO HCIOJB30BaTh OWMOJIOTWYECKWE 3HAHUA Ui pelleHus MpodiieM B
M3HAYaJIbHO JKU3HEHHBIX 00BEKTAX;

OCO3HAaHME LEHHOCTeW HAy4HOW JAESITeTbHOCTH, TOTOBHOCTh M3Yy4aTh MPOEKTHYIO H
HCCIIEI0BATENBCKYIO AESTEIbHOCTh HHANBUYATLHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMH IMMOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeamerHble pe3yabTaTbl OCBOEHHUs ydeOHoro mpeamera «buosorus» BKIIOYAIOT: 3HAYUMBIE
it GOpPMUPOBAaHHSI ~ MHPOBO33PEHHUS  OOYYAIONMXCS ~ MEKIUCHHUIUIMHAPHBIE  (MEKIpPEAMETHBIC)
oO0lIeHayyHble MOHATHUS, OTPAXKAIOLIME LEIOCTHOCTh HAyYHOHM KapTUHBI MUpPAa U CIELUAIbHBIE METOJbI
[I03HAHUS, IPUMEHEHHE B COBPEMEHHBIX HayKax (BEILLECTBO, SHEPTUs, SIBICHUE, IIPOLECC, CUCTEMA, HAYUHBIN
(bakT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieloBaHue, HaOMIofeHue, U3MepeHue,
JKCIIEpUMEHT | IPYTHE); YHUBEPCAIbHBIE TEXHOJIOTUYECKHUE JNEUCTBUSA (mo3HaBaTeNbHBbIE,
KOMMYHUKATUBHBIE, PpEryasTHBHbIE), oOecredeHne obecrnedyeHuss (QyHKIUMOHAIBHOM TI'pPaMOTHOCTH H
COLMAIBHBIX  HABBIKOB  OOYYaroIUXCs; CHOCOOHOCTH  OOy4yarolIMXCs — MCIIOJIb30BaTb  OCBOCHHBIC
MEXIUCUUIITIMHAPHBIE, MHUPOBO33PCHUYECKHE 3HAHWS U YHUBEPCAIbHBIE TEXHUYECKUE JIEUCTBUSA B
ITO3HABATEJILHON ¥ COLMAIIBHON IIPAKTHUKE.

B pesynbrare usyueHus OMONOIMHM Ha ypOBHE CpPEAHEro oOuero oOpa3oBaHUS y 0Oyyaromuxcs
(bopMUpPYIOTCS MO3HABATEIbHbIE YHUBEPCAJIbHbIE TEXHOJOTMYECKHE, KOMMYHHUKATUBHbBIE YHUBEPCAJIbHbIE
TEXHOJIOTUYECKUE IECHCTBUSA, PErYIATUBHBIC YHUBEPCAJIbHBIE TEXHOJIOTMYECKUE IEHCTBUS, COBPEMEHHAs
JESTEIBHOCTD.

MeranpeameTHble 00IIME pe3yNbTaThl OCBOEHUS CPEIHEr0 00pa30BaHus IOJDKHBI OTPaXKaTh:

Biagenue yHuBepcaJbHbIMH YUeOHBIMH MO3HABATEJIbHbIMH JeHCTBUSIMU:

1) 6a3oBble JJOrHYeCcKHeE JeiicCTBHS:

CaMOCTOATENIBHO C(hOPMYIIMPOBATh U aKTyaJIM3UPOBATh IMPOOIEMY, PACCMOTPETh €€ BCECTOPOHHE;

IPY OCBOEHUM 3HAHUN MPUEMBl JIOTMYECKOTO MBIIUIEHUS (aHaJW3, CHHTE3, CpaBHEHUE,
Kjaccudukanus, 0000IIeHNE), PACKPBIBATh CMbBICI OMOJOTHYECKUX MOHATHH (BBIIEIATH UX XapaKTepHbIE
MPU3HAKH, COXPAHATD CBSI3U C JPYTUMH MTOHATUSMH);

ONpENEATh LEIN ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U ONPENEISTh KPUTEPUH MX JTOCTHKEHUH,
COOTHOCHUTB PE3YIbTAThI ACATEIBHOCTH C ITOCTABIEHHBIMU BparaMmy;

HCIIOJIb30BaTh OMOJIOTHYECKHE MOHATHS 1J1s1 O0bsICHEHUS (DaKTOB U MPEANOCHUIOK KUBOW MPUPOIBL;

CTPOHUTH JIOTMYECKHE pacCYyKICHUs (MHIYKTUBHBIE, ACAYKTUBHBIC, I10 AaHAJOTHSIM), BBISBIATH
3aKOHOMEPHOCTHU U MPOTUBOPEYHS B paCCMaTPUBAEMBIX SIBJICHUSIX, GOPMYITHPOBATH BBIBOABI U BHIBOJIBI;

OPUMEHATh CXEMHO-MOJIETbHBIE CPEACTBAa Uil M300paKeHHs CBsi3ed M CBs3ed B M3ydaeMbIX
Ouoornyeckux OOBEKTaX, a TakkKe MPOTHBOPEUMH pa3HOTO poja, BBIABIEHHBIX B  pa3IMYHBIX
MH(OPMAIIMOHHBIX HCTOYHHUKAX;



Pazpaborars 1aH pemeHuss MnpobaeM ¢ yu€TOM aHalM3a COCTOSHHS —MarepuaibHbIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJILTATOB JEHCTBUMN, OLIEHUBATh
PHCKH ITOCIIEAACTBUH 1€ TENbHOCTH;

KOOPJIMHUPOBATh U BBIIOIHATH PabOTy B YCIOBUSIX pEajbHOI0, BUPTYAJIbHOTO U KOMOMHUPOBAHHOIO
B3aUMOJCHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE IPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE AeiiCTBHA:

BIaJCTh HABBIKAMH Y4YEOHO-HCCIEIOBATEILCKOW W MPOEKTHOW JESATEIbHOCTH, HAaBbIKAMU
paspelieHus npooieM, TEXHOIOTHYHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY ITOMCKY METOJIOB PEILICHHS
IIPaKTUYECKUX 33]a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB I03HAHNUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJIbI I€ATEIBHOCTH O MOJYYCHUIO HOBBIX 3HAHUH, X MpeoO0pa3oBaHHUIO,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B HAyYHBIX YUPEKICHHUAX, B TOM 4YHCIEC TPU CO3JAHUM HAayYHBIX H
COLIMAJIbHBIX IPOEKTOB;

¢opMHUpOBaTh THUIl HAyYHOTO MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJOTHEH, KIIOUEBBIMU
HNOHATUSIMH U METOJIaMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 0OPa30BaTEIbHON JEATEIBHOCTH U KU3HEHHBIX
00BEKTAX;

BBISIBJISITh [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady, BBIIBUraTb THIIOTE3Y
peleHusl ee, HaXOAWTh apryMEHThI JUIsl J10Ka3aTelbCTBAa CBOMX YTBEP)KACHUHM, 3a/1aBaTh MapaMeTpbl U
KpUTEpUI PEIICHMUS;

aHaAJIM3MPOBaTh IOJTYYEHHbIE B XOJl€ PEIeHUs 3aJad pe3yJbTaThl, OLEHUBATh UX JAOCTOBEPHOCTD,
IIPOrHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JlaTh OLIEHKY HOBOH CHUTYallH, OLIEHUTb IPUOOPETEHHBIN OIIBIT;

U3y4YHTh IIEJICHANIPABICHHBIN TIOUCK CPEJCTB MEPEHOCA U CIIOCOOOB JIEHCTBHIA B PO ECCHOHATEHON
cpene;

YMETb [IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MIPAKTUUECKYIO 001aCTH KUZHEAESITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX PETMOHOB CYOBEKTOB;

BBIIBUTaTh HOBBIE HJIE€W, IpeJylaraTb OPUTHMHAJIbHBIE MOAXOJbl U PEIICHHS, CTaBUTh MPOOJIEMBbI U
3aJ1auu, 10IIyCKas aJbTepHATUBHbBIE PELICHMUS.

3) padora ¢ nundopmamueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHMKAX MHPOpPMAIMK (TEKCTOBBIE y4eOHbIE MOCOOMS, HAyYHO-
MOMYJIIPHOW JIUTEPATyphl, OHWOJIOTMYECKHUE CIIOBapyU M CIPABOUYHUKH, KOMIIBIOTEpHbIE Oa3bl JaHHBIX, B
WuTepHeTe), aHamM3upoBaTh HWH(GOPMALMIO PA3IMYHBIX BUAOB U (OpPM IpeacTaBiICHMs, OLCHHUBATh e€e
JIOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

(bopMyIHpOBaTh 3aIPOCHl U MPUMEHSTh Pa3IMYHbIEe METO/bI NMPU MOUCKE U O0TOOpe OHOIOTHYECKON
nH(popMaIu, He0OXOIUMOM [Tl pelIeHNs HayYHbIX 3a/1a4;

npuoOpecTd  ONBIT  HCHOJBb30BaHUS  MH(POPMALMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHH,
COBEpIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO HUCIIOJIb30BAaHUS PA3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOAITENIFHO BBIOpaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUs OHOIOrHYecKoil HHQOpMaIH
(cxemsbl, TpauKH, AUArPaMMBI, TaOIULbI, PUCYHKU U APYTOE);

UCIOJIb30BaTh Hay4yHBIM SI3bIK B KaueCTBE CPEICTBAa IpU paboTe ¢ Ouojoruueckoi MHpopMmarmen:
MPUMEHITh XMMHYECKHEe, (PU3NYeCKne M MaTeMaTH4ecKhe 3HAKH U CHUMBOJBI, (opMynbl, abOpeBuaTypy,
HOMEHKJIATYpYy, UCIOJIb30BaTh U MPe0OpPa30BbIBATh CUMBOJIMUYECKUE CPEJICTBA HATIISATHOCTH;

oOnanarh HaBbIKAMHU OOHAapyXEHHsS M 3aluThl HMHGOpManuu, MHPOPMALMOHHOW Oe3omacHOCTH
JIMYHOCTH.

Baianenue yHuBepcaJbHbIMH KOMMYHUKATUBHBIMHM A€l CTBUSIMU:

1) o6menmue:

u3ydaTh OOIIEHUE BO BceX cdepax >KU3HM, aKTUBHO y4acTBOBATH B JUAJIOre WIH OOCYXIEHUU IO
CYIIECTBYIOIIEH 00Cyk1aeMoil TeMe (yMeHHe 3a/1aBaTh, BEICKAa3bIBaTh BOIPOCH OTHOCUTEIBHO BBHITOTHEHUS
npeyiaraéMoi 3a/1a4M, yYUTHIBaTh MHTEPECHl M COIVIACOBAHHOCTh MO3MIMH IPYTHX yYaCTHUKOB JHajora
WJIU TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBAa OOILICHMs, MOHMMAaTh 3HAYE€HUE COLMAIbHBIX 3HAKOB,
MPEINOCHIIIOK BO3HUKHOBEHUS KOHQUIMKTHBIX CHUTyallU, YMETh CMAr4aTh KOH(QIIUKTBI W BECTH cebd
HOPMAJIbHO;



BJIAJICTh PA3MUYHBIMU CIIOCO0aMM OOINEHUS W B3aUMOJIEWUCTBUS, NMOHUMATh HAaMEPEHUS IPYTUX
JIONIEH, U3MEPATh YBaXKUTEIIBHOE OTHOIIEHUE K COOECETHUKY U B IPAaBUIIbHON Gopme hopMynTupoBaTb CBOU
BO3PAXKCHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOM BOIPOC C UCIIOJIB30BAHUEM S3BIKOBBIX CPEIICTB.

2) COBMECTHAas IeSITEJIbHOCTh:

IIOHUMaTh W HCHOJb30BaTh MPEUMYILECTBA KOMAHJHOW W HWHAMBUIYaJIbHOM paboThl Ipu
OTIpeIeNIEHNN OMOJIOTHYECKUX Mpo0sieM, 000CHOBBIBATh HEOOXOAMMOCTHh MPUMEHEHHUs (HOpM TPYIIIOBOTO
B3aUMOJICHCTBUS NP pEeIIEHUH yueOHOH 3a/1auy;

BbIOEPUTE TEMBbl U METOJbl JIEHCTBUI YYAaCTHMKOB C y4ETOM OOIIMX HMHTEPECOB U BO3MOXKHOCTEH
Ka)JI0T0 4JIeHa KOJUIEKTUBA,

COBMECTHAs JESTEIbHOCTh, OPraHM3alMs W KOOPIMHAIMA JCWCTBUH 10 €€ OCYIIECTBICHHIO:
COCTaBUThH IIaH JEHCTBUH, 3amucaTh NEHCTBUSA C Y4ETOM IieJiell MOMX YYaCTHHUKOB, OOCYIUTb PE3yNbTaThl,
MIPUHSATH COBMECTHYIO PaboTy;

OLIEHUTh KaueCTBO CBOEr0 BKJIaJa M KOMaHJAbl KaXJOr0 y4yaCTHHKAa B OOLIMX pe3ylbTarax Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeJaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEH C O3ULIUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
WHHOBAINH;

W3yyaiiTe NO3UTUBHOE CTPAaTErMYECKOe TIIOBEACHUWE B pa3jMYHBIX YCTPOWCTBAX, BKIIOYAs
KpPEaTuBHOCTH ¥ BOOOpaKeHHE, YTOOBI OBITh MHUIIMATHBHBIM.

Biiaienne yHuUBepcaIbHBIMHU PeryISTHBHBIMH el CTBUAMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOrMYEeCcKHe 3HaHUA Ul BBIABIECHUS NPOOJIeM U MX PELICHUS B JKU3HEHHBIX U
HAyYHBIX [EJIX;

NOJCTaBKM HAa OCHOBE OWOJOIrMYECKUX 3HAHWM, LEJNEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOMX
JEWCTBUSX U TIOCTYIKAX MO OTHOIICHHIO K KUBOW MPUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATENIBHO H3y4yaTh I103HABATENIbHYIO JESATEIbHOCTh, BBIABIATH IPOOJIEMbI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 331291 B 00Pa30BATEIBHON NESITEILHOCTH U )KU3HEHHBIX 00BEKTAX;

CaMOCTOAITEJILHO COCTaBUTh IUIAH peIIeHUs MpobieM ¢ Y4ETOM HMEIOIIUXCS PECypCoB,
€CTECTBEHHBIX BO3MOKHOCTEW U IIPUPOJHBIX YCIOBUH;

JlaTh OLIEHKY HOBOI CUTYyaIlHH;

YTOYHEHHE PaMOK HACTOSIIIETO MpeIMeTa Ha OCHOBE JIMYHOTO I[BETA;

JienaTb OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, Oparh Ha ce0st OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUTH MTPHOOPETEHHBIN OIIBIT;

Obecnieuenrie (GopMHUpPOBaHUS U oOecreyeHHs: ONaronpusATHONM SPYAMLUU B Pa3HBIX 00NacTIX
3HaHWi, TOCTOSTHHOE MOBHIIIEHUE CBOETO 00Pa30BaTEeIHLHOTO U KYIBTYPHOTO YPOBHSL.

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBOM CHUTYyallld, BHOCHTHb KOPPEKTHBBI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHE
pe3yNbTaToB JEHCTBUSAM JIUIL;

BJIaJICTh HaBBIKAMH TI03HABATEIbHON pe(daeKcnu, TaKUMH KaK OCO3HAHHOCTH IPOWCXOISIIIX
JeUCTBUI U MBICITUTEIBHBIX NPOLIECCOB, UX PE3YAbTATOB U MPUYMH, UCIIOIb30BaTh NMPUEMBI pedaekcun Juis
OLIEHKHU CHTYaIiii, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUS MO UX CHIDKEHHMIO;

MOTHUBBI IPUHSATHS U APTYMEHTHI JPYTUX MIPH aHATN3E PE3YIbTaTOB ACATEIbHOCTH;

3) npuHATHE ceds1 U IPYTUX:

NPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

MOTHUBBI IPUHATHS U apTYMEHTHI JPYTUX MPU aHAJIU3€ Pe3ylbTaToB e TeIbHOCTH;

UCTIONIB30BaTh CBOE MIPABO M MPABO PYTUX MPH3HABATH OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MMO3UIMU APYrOTo YeIOBeKa.

INPEAMETHBIE PE3VJIBTATbBI

[IpeameTHbIe pe3yibTaTbl OCBOCHHUS CoOAep)kaHUs Kypca «buomorus» Ha yriyOJnEHHOM YpOBHE
OpPHEHTUPOBaHbI Ha olecredeHue MpomibHOro o0ydeHus oOydaromuxcs ononorun. K HUM oTHOCSTCA:
OCOOCHHOCTH JJisi OWOJIOTMM HAayYHbIX 3HAaHUM, MPUEMOB U TPUEMOB JIEHCTBUH IO OCBOEHHUIO,
npeoOpa3oBaHUI0 M MPeoOpa30BaHUIO 3HAHWM, BUJbI JESATEIHHOCTH IO MOJYYEHHIO HOBBIX 3HAHUH M UX



IIPUMEHEHUE B pA3JIUYHbIX HAy4yHbIX, a TaKK€ B €CTECTBEHHBIX JKU3HEHHBIX ycloBusX. [Ipeamernsie
pe3yibTaThl MPEACTABIEHBI 110 TOJIaM U3y4YEeHUS.

[IpeameTrHbIe pe3ynbTaThl OCBOCHHMA yueOHoro mpeamera «buornorus» B 10 kaacce HE0OXOAUMO
OTpa3UTh:

e chopMupoBaHHBIE 3HAHHS O MECTHOW M OMOJIIOTMYECKOW CHCTEME B COBPEMECHHOH HaykKe, B
€CTECTBEHHO-HAyYHOU KapTHHE MHUpA, B MO3HAHUU MPUPOJBI, YCTOWYUBOCTH U OOECIIEUEHUH IMPOOIeM
paIMOHATILHOTO MPHUPOJOINONb30BAHUSA, O BKJIaJ€ POCCUHUCKUX U 3apyOekHBIX YYEHBIX B pa3BUTHE
OunoJIoruu;

e  KOTOpas BKJIIOYAET B ce0si: OCHOBOMOJIAraoume OMoJI0rnueckiue TEPMUHBI U MOHATHS ()KU3Hb,
KJIETKa, OPTaHu3M, METaboI13M, TOMEOCTa3, CaMOPET YIS, CAMOBOCIIPOU3BE/IEHUE, HACTIEICTBEHHOCTD,
M3MEHYMBOCTb, POCT W pa3BHUTHE), Ouonorndyeckue teopun (kierounas teopus 1. LlIBanna, M.
[netinena, P. Bupxoa, xpomocomHas Teopus HacieactBeHHocTH T. Moprana), yuenus (H. . BaBunosa
— O IIEHTpax MHOT0o00pasusi M MPOUCXOXKICHHUS KYIBTYPHBIX DPACTEHMI), 3aKOHBI (€AnHOO0Opa3us
MIOTOMKOB TIEPBOTO IOKOJEHHS, paclpeiesieHusl, YUCTOThl T'aMeT, He3aBUCUMOTro HacienoBaHus [
Mennensi, TOMOJOTMYECKHMX psIoB B HacieacTBeHHoM wu3MmenunBoctd H. 1.  Basuiosa),
MPUHLIMUITHATBHOCTH (KOMIIJIEMEHTAPHOCTH);

® TPUMEHEHHWE METOIOB HAYYHOTO IMMO3HAHMS, MPHUMEHEHHE B OMOJIIOTUYECKHX HCCIICTOBAHHIX
KHUBBIX 00BEKTOB (OMHCaHUE, U3MEPEHNE, HAOMIOACHNE, SKCIICPUMEHT);

e  Mpsl OoT/IaeM MPEANoYTeHHE JTOTIOIHUTEIbHBIM MIPU3HAKAM: BUPYCOB, KIETOK MMPOKAPUOTOB U
9YKapHOTOB, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCJE CMEPTOHOCHBIX, IPHOOB,
pacTeHuii, >KMBOTHBIX M YEJIOBEKa, OPraHOB W CHUCTEM OpPraHOB pACTEHUH, KUBOTHBIX, YEIOBEKa,
IIPOLIECCOB KU3HENEATENbHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHUM, XMUBOTHBIX. M YEJIOBEKa,
OMOJIOTUYECKHX TPOIeccCOB: OOMeH BemecTB (MeTaboiu3M), TpaHchopMmanus SHEPTHH, OpOKEHHUS,
aBTOTPO(HOTO M TeTepOTpPO(HOro THUIMA NHUTAHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
raMeToreHes3a, SMOpHOTreHe3a, MOCTAMOPHOHAIBHOTO PA3BHUTHUS, PA3MHOKEHHS, HWHIUBUIYaIHLHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOICHCTBHUS T€HOB, T€TEPO3UC, HCKYCCTBEHHOTO 0TOO0pa;

e yMEHME NOJJCPKUBATh B3aUMOCBSA3M MEXAY OPraHOMAAMU U UX CTPYKTYpPaMH, CTPOECHUEM
KJIETOK Pa3HbIX TKaHEH M MX KIETOYHBIX LEMOYEK, MEXKY CYIIECTBOBAHHEM M IIETIOUYKOM OpPraHU3MOB Y
pacTeHUi, )KMBOTHBIX U YEJIOBEKA U MX CTPYKTYpPAMH, MEXKIY IOCIIEA0BATEIbHOCTIMU OPraHU3MOB U UX
CTPYKTypaMH, MEXAy dTallaMd oOMeHa BEIECTB, dTallaMy KJIETOYHOIO LUKJIA M KU3HEHHBIMU LIUKJIOB
OpraHmsma, 3TaraMu SMOPUOHAIBHOTO Pa3BUTHS, TE€HOTUIIOM U (DEHOTUIIOM, (PEHOTUIIOM M (aKTOpaMu
cpezbl 0OUTaHus;

® yMEHME BBIABIATH OTIMYUTENIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM 4YHCII€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

®  JCIMOJIb30BaTh YKa3aHHbIE apryMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOJOIMIO M CHUMBOJIUKY JJIS
JI0Ka3aTeIbCTB POJCTBA OPTaHOB PAa3HBIX CHCTEMHBIX TPYIIIL;

e yMeThb pelaTb OMOJOTMYECKHE 3a/laud, BBISBIATH NMPUUYMHHO-CIIEJCTBEHHBIE CBS3U MEXKIY
OMOJIOrMYECKUMHU MPOLIECCAMU U SIBIIEHUSIMH, JENaTh BBIBOJABI M IMPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX
pE3YNbTATOB;

®  yMETb BBINOJHATH Ja00OpaTOpHbIE U MPaKTHUYECKHE padoThl, COONIONATh MpaBUiia Mpu padore
C Y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

e yMEHHME BBIIBUTaTb THUIIOTE3bl, MPOBEPATH MX OKCIEPUMEHTAIBHBIMM  METOAAMH,
(bopMynUpOBaTh 11€Tb UCCIIE0BAHUS, AaHAIM3UPOBATh MOJTYYECHHBIE PE3YAbTAThl U JIEJIaTh BHIBOADI;

e yYMEHHE Yy4YacTBOBaTh B Y4YEOHO-HMCCIEAOBATEIHCKOM paboTe MO OMOJOTHH, JKOJOTUU U
MEIUIMHe, IPOBEJACHWU Ha 0a3e IIKOJbHBIX HAy4HBIX OOMIECTB, WU MYOJIWYHOM BBICTYIUICHUU
JOCTUTHYTBIX PE3YJIbTATOB HA YYEHUUECKHX KOH(EepeHIusX;

® yMETh OILIEHWBaTh 3TU AaCHEKThl COBPEMEHHBIX HCCIEOBAaHUN B 00MacTH OHOJIOTHH U
MEIUIUHBI (KIIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAlpaBl€HHOE H3MEHEHHE TIeHOMa U
CO3J/laHUE TPAHCTEHHbBIX OPraHU3MOB);

® U3y4YUTh OCO3HAHHBIM BBHIOOP Oynymieil npodeccuoHaTbHOW IEeATETbHOCTH B 00JacTH
OUONIOTUHM,  MEOUIMHBI,  OWOTEXHOJOIMH, BETEpUHAPUHU,  CEIbCKOrO  XO3SiCTBa,  MUILEBOU
MIPOMBILIUIEHHOCTH, YIIYOUTh IO3HABaTeNbHbIM WHTEpeC, HamNpaBiIeHHbIH Ha OCO3HAHHBIA BBHIOOP
npodeccun U MPOAOJDKEHHWE  OHMONIOTMYECKOoro  o0pa3oBaHHMs B OpPraHU3alMsIX  CPEIHEro
po¢eCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUS.



[IpenmeTHBIe pe3ynbTaThl OCcBOeHMsI ydyeOHoro mpenmera «buomorusi» B 11 Kaacce HeoOXonuMO
OTpa3UTh:

e chopMUpOBaHHBIE 3HAHUA O MECT€ U OMOJIOTMYECKOW CHUCTEME B COBPEMEHHON Hayke, B
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpPA, B MO3HAHUU YCTOMYMBOCTH MPUPOABI U PA3BUTHH
HKOJIOTUYECKMX TPOOJIEM 4YellOBeYeCTBa, a TakXKe B BONPOCAX MOAJMEPKKUA PAIMOHAIBHOTO
MIPUPOJIOTIONH30BAHUS U B PAMKaX [EHHOCTHOTO OTHOLIEHHS K MPUPOE, OOLIECTBY, YEIOBEKY , O BKIIAJE
POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B OMOJIOTHIO Pa3BUTHS;

® yMEHHE BIAJeTh CUCTEMON OMOJIOTMYECKUX 3HAHMM, KOTOpasi BKJIIOYAEeT B ceOs onpeneeHue
U TOHMMAaHHE OCHOBOIIOJNAraloUMX OWONOTUYECKUX TEPMUHOB U TOHATHHA (BHI, SKOCHCTEMA,
ouocdepa), Omonormueckue Teopuu (dBoNONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAas TEOpPHUS
teopun), yueHust (A. H. CeeprioBa — o myTsax W HampaBieHus umnepuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHYecKoro pasHoBecus [x. Xapau u B. BaitnOepra, 3apoapIeBoro cxoacTsa
K. M. bapa), npaBuna (Mmuaunmyma 0. JInbuxa, OCHOBHas MUpaMHia SHEPTUHN), TUIIOTE3bI (TUIIOTE3a «
mupa PHK» V. I'mnGepra);

e yMEHHE BIAJeTh METOJAAMHU HAy4YHOTO IIO3HAHMS, MHCIOJIb3YyeMbIMU B OHOJOTHYECKUX
MCCJIEIOBAHUSX KUBBIX OPraHU3MOB M DKOCHUCTEM (OIKCcaHue, U3MEpEeHHe, HaOoAeHne, SKCIIEPUMEHT),
METO/IaMH METO/A U OLEHKH aHTPOMOTEHHBIX HU3MEHEHHH B IPUPOJE;

® JCMOJb30BAHKUE CIEAYIOUINX MPU3HAKOB: BUIOB, OMOTEOIIEHO30B, YKOCUCTEM U OHOcdepsl,
CTaOMIIM3HUPYIOIIETO, JBIKYIIETO W Pa3phIBAIOLIETO €CTECTBEHHOTO OTOOpa, ajIONaTpU4YecKOro W
CUMIIATPUYECKOTO BHJA OO0pa30BaHUsA, MABIKYIIUX CHUJI CHUJIOBOM 5BOJNIOIMH Ha TreHO(OH]E,
MPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHWs, YepelOBaHMS TeJ, KPYroBOpOTa BEIIECTB WU
MOTOKA TEHEPALUH B SKOCUCTEMAX;

® yMEHHUE MOJJCPKUBATh B3aHMMOCBS3U MEXAY MPOIIECCAMH IBOJIOLUHU, TBUKYIIUMH CHUIAMH
AHTPOIIOTEHE3a, KOMITIOHEHTAMH PA3JIMYHBIX YKOCHCTEM H MPHUCIIOCOOICHUSAMHU K HUIM OPTaHU3MOB;

® yYMEHHUE BBISBIATH OTIMYUTEIbHBIC MMPU3HAKU KUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB K
cpene obutanus, aOMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB DKOCHUCTEMBI, B3AaUMOCBSI3b OPraHU3MOB
B COOOIIECTBAX, AaHTPOIIOT€HHBIX N3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH;

® JCMOJb30BaTh JIaHHBIE APTyMEHTHI, OHMOJIOIMYECKYI0 TEPMHHOJOTHI0 U CHUMBOJHUKY IS
JI0Ka3aTebCTBA POJCTBA MPEACTAaBUTENCH pPa3HBIX CHCTEMHBIX TPYII, B3aUMOCBSA3E€H OpPraHU3MOB M
cpenbl OOWTaHMsI, €IMHCTBA YEIOBEYECTBA Pac, HEOOXOAMMOCTH COXpPAaHEHHsT MHOTOOOpasusi BHIIOB U
HKOCHCTEM B YCIIOBHUSAX COCYIIECTBOBAHUS MPUPOJIBI U YETOBEUECTBA;

® yMeTh pelIaTh OMOJOTUYECKHE 33/Ja4d, BBISBIATH NMPUUYMHHO-CIICACTBEHHBIE CBS3H MEXKIY
OMOJIOTUYECKUMH TPOIIECCAMH H SBICHUSIMH, JIEJIaTh BBIBOJBI M IPOTHO3BI HA OCHOBAHUH TIOJTYYEHHBIX
Pe3yNIbTaToB;

® yMETh BBINOJIHATH JIAOOPATOPHbIE U MPAaKTUYECKHE paboThl, COOMIOAATh MpaBuia Mpu padore
¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

e yMEHHE BBIBUTaTh THUIOTE3bl, MPOBEPITh WX OKCIEPUMEHTATIbHBIMH  METOJaMH,
dbopMynHpOBaTh 11eTb UCCISIOBAHMS, aHATU3UPOBATh MOTYYCHHBIE PE3YAbTAThI U JeNIaTh BHIBOJIBI;

e YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIICOBATEILCKOW paboTe MO OHOJIOTHH, HSKOJOTUU U
MEIUIUMHe, TMPOBEJCHUH Ha 0a3e IIKOJIbHBIX HAyyHBIX OOIIECTB, M MYOJMYHOM BBICTYIUICHUH
JTOCTUTHYTHIX PE3yJIbTAaTOB Ha YUEHHUECKUX KOH(EPEeHIINSX;

® yMETbh OLIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOXKJICHUH KHU3HH, YETOBEKA M YEeJIOBEUECKOM
pachl, 0 MpUUYUHAX, TOCJIEACTBUAX U cloco0ax MpeaoTBpalleHnss U3MEHEeHuH B Ouocdepe;

® U3y4yUTh OCO3HAHHBIK BBIOOp Oyaymiel MNpoPecCHOHATBPHOM MAEITeTbHOCTH B 00JacTH
OMOJIOTHH, SKOJIOTHH, TTPUPOAOIIOIH30BaHUS, MEUIIMHBI, OMOTEXHOIOTHH, TICHXOJIOTHH, BETCPHHAPHH,
CEeNIbCKOTO  XO3AHCTBa, THILIEBONW MPOMBIIUIEHHOCTH, YIIyOJNeHHs IO3HAaBaTEIbHOTO HHTEpeca,
HaIpaBJIEHHOTO HA OCO3HAaHHBIA BHIOOp MpodeccHy M MPOTODKEHHsSI OMOJIOTHYECKOro 00pa3oBaHUs B
OpraHU3aIMIX CPEIHEro Mpo(hecCHOHANIBHOTO U BBICIIEr0 00pa30BaHusL. .

TEMATHUYECKOE IIJTAHUPOBAHUE
10 KJIACC

Ha3zBanmue KonmuecTBo vacos DNeKTpoH
pazmenoB U TeM B‘ KonTtp ‘ nabopa | Hele (1HU(POBBIE)
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