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HHOSACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuebnomy npenmery "buosiorus” (nanee - Guonorusi) Ha ypoBHE CPEIHEr0 00IIero
oOpa3oBanus pazpaboTana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpaszoBanuu B Poccuiickoit @eneparumn», PI'OC COO, Konuenuuu npenojaBaHus y4eOHOro
npeameTa «bronorus» 1 OCHOBHBIX MOJIOKEHUH (eaepaabHol pabouel IporpaMMbl BOCITUTAHHUS.
Yuebuslit mpeamer «buonorusy yriay6iaénnoro yposHs uzydenus (10—11 knaccel) SBiasieTcst OAHUM
U3 KOMIIOHEHTOB MpeAMETHOM obnacti «EcTecTBeHHO-HayuHbIe peaMeThl». CoriacHo
nonoxerussMm @I'OC COO npodunbsHbIe yaeOHbIC TPEAMETHI, H3y4aeMble Ha YTIIyOJIEHHOM YPOBHE,
SIBJITFOTCST criocoOoM nud depeHIuanuu o0ydeHusl Ha YpOBHE CpEeHEro 001Iero oopa3oBaHus 1
MpU3BaHBI 00€CHEUNUTh TPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIINM,

CpeIHUM Mpo¢ecCHOHATBHBIM U BBICIIUM 00pa3oBaHUEM. B To ke BpeMs KaKIbli U3 ITUX
y4eOHBIX MPEAMETOB J0KEH ObITh OPHEHTUPOBAH HA IPUOPUTETHOE pPellieHne 00pa3oBaTeNbHbIX,
BOCIIUTATENbHBIX U Pa3BUBAIOIIUX 3a/1a4, CBSI3aHHBIX C IpoQopHueHTanueil o0yyaronmxes u
CTUMYJIMPOBAaHUEM HHTEpECAa K KOHKPETHOW 00JIACTH HaYy4YHOI'O 3HAHUS, CBSI3aHHOT'O C OMOJIOrueH,
MEIULIMHOW, 3KOJIOTUEN, ICUXOJIOTHEN, CIIOPTOM MJIA BOCHHBIM JIEJIOM.

[Iporpamma no yauebnomy npenmery "buonorus" gaér npencraBiieHue o 1EJU U 3a/1a4ax U3yUeHUs
yuebHoro npenmera «buonorus» Ha yriyOJIEHHOM ypOBHE, ONpeselisieT 00513aTeabHOoe
(MHBapuaHTHOE) MPEIMETHOE COJlEPKAHME, €r0 CTPYKTYpPHUPOBAaHUE 110 pa3jiesaM U TeMaw,
pacripezeseHue 1o KiaccaM, peKOMEHYyeT OCIe10BaTeNbHOCTh U3yUeHUs] y4eOHOro MaTepHrasa ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOr0 MpoIecca, BO3pacTHbIX
ocobeHHocTel oOyuaromuxcs. B nporpamme o Guosioruu peaan3oBaH NPUHLUI IPEEMCTBEHHOCTH
C M3y4eHHEM OMOJIOTUU HA YPOBHE OCHOBHOI'O 00IIer0 00pa3oBaHusi, Ojarogaps yeMy
IIPOCMaTPUBAETCS HANPABJICHHOCTh Ha MOCIEAYIOIIee Pa3BUTHE OMOOTHYECKUX 3HAHUH,
OpPHEHTHPOBAHHBIX HAa (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOT O MUPOBO33PEHHUSI, IKOJIOTHYECKOT0
MBILUIEHUS, TTPEICTABICHUHN O 3I0pOBOM 00pase KH3HHU, Ha BOCIIUTaHUE OEPEXKHOr0 OTHOIICHUS K
OKpY’KaroIIel mpupoIHOM cpene. B mporpaMme 1o OMOIOruy TakKe MOKa3aHbl BO3MOXXHOCTH
yueOHoro npeamera «buonorus» B peanuzanuu TpedoBannii ®I'OC COO k miaaHupyeMbIM
JMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM 00y4YeHHUs U B (OPMUPOBAHUHT
OCHOBHBIX BH/IOB Y4€OHO-TIO3HABATEIbHON JESITEIBHOCTH 00YJAIOIUXCS IO OCBOCHHIO
coziepkaHusl OMOJIOrMUECKOro 00pa3oBaHMs Ha YPOBHE CPEAHEr0 0011ero o0pa3oBaHusl.

VYuebHslil penMer «buosaorus» Ha ypoBHE cpeiHEro oo1ero oopa3oBaHmsl 3aBepacT
Ouosornueckoe o0pazoBaHuE B IIKOJIE U OPUEHTUPOBAH Ha pacIlipeHUe U yriyOseHue 3HaHUui
o0yyaroumxcs 0 JKUBOH NPUPOE, OCHOBAX MOJIEKYJIIPHONW U KJIETOYHOW OMOJIOrUH, SMOPUOJIOTUU
1 OMOJIOTUHU Pa3BUTHS, FEHETUKH, CEJEKIUU, OMOTEXHOIOT MY, IBOJIIOLIMOHHOTO YUEHHUS U KOJIOTHH.
N3yuenue yuebHoro npeamera «buonorus» Ha yriryOJ€eHHOM ypOBHE OPUEHTHPOBAHO HA
MOJrOTOBKY O0YYaroMMXCs K MOCIEAYIOLEMY MTOJIy4EeHUIO0 OMOJI0rH4eCKOro 00pa3oBaHus B By3ax
Y OpraHu3alugX CPEeAHEro npodeccuoHanbHOro oopasoanus. OCHOBY €ro copep:KaHus
COCTaBIISIET cucTeMa OMONIOrHYECKUX 3HAHUH, TOJTy4EeHHBIX MPU U3Y4ECHUU 00yUJaIOIIMUICS
COOTBETCTBYIOIIUX CUCTEMATHUECKHUX Pa3/ieJIOB OMOIOTruy Ha YPOBHE OCHOBHOTO O0IIIETO
obpaszoBanus, B 10—11 kmaccax 3Tu 3HaHUS OJYYalOT pa3BUTHE. Tak, pacIupeHbl U yTiyOIeHbl
OMONOrMYecKUe 3HAHUS O PACTCHUSX, KUBOTHBIX, TpHOax, OaKTepusxX, OpraHu3Me 4enoBeka, 00Imux
3aKOHOMEPHOCTAX JKU3HM, AONOJIHUTEIbHO BKIOYEHBI OMOJOrMUYECKUE CBEICHUS IPUKIIAHOTO U
IIOUCKOBOI' O XapaKTepa, KOTOPhIE MOKHO MCIIOJIb30BATh KAK OPUEHTUPHI JJIs1 TOCIIEAYIOIIErO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpaus OMOJOrMYECKUX 3HAHUH C COOTBETCTBYIOLIIMMHU



3HAHUSAMU, TOJTYYCHHBIMU 00YYaIOIMMHUCS NIPH U3y4EeHUN PU3UKU, XUMUU, Teorpapuu u
MaTeMaTUKH.

CtpykTypa nmporpaMMmsbl o yueOHomy npeamety "buonorus" orpa)kaeT CHCTEMHO-YPOBHEBBIN U
ABOJIFOLIMOHHBIN MOAXOABI K U3yueHuto 6nonoruu. CoriacHo UM, U3y4aroTcsl CBOMCTBA U
3aKOHOMEPHOCTHU, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allH, IBOIIOLUN
OpPraHUYEeCcKOro Mupa Ha 3emiie, COXpaHeHHs OMOJIOrH4YecKoro pa3zHooopasus miaHeTsl. Tak, B 10
KJIACCe U3YYaIOTCs OCHOBBI MOJIEKYJISIPHON M KJIETOUHON OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTUH
Pa3BUTHS, TEHETUKH U CENIEKIIUU, ONOTEXHOJIOTUU U CUHTETHYECKONH OMOJIOr MM, aKTyaJIu3UPYIOTCS
3HaHUS 00y4aloIMXCcs Mo O0TaHUKE, 300JI0TUH, aHATOMHH, PU3KM0TI0THuHU YenoBeka. B 11 kmacce
M3y4YaroTCs BONIIOLMOHHOE YUeHHE, OCHOBBI OKOJIOTHH U YUeHHEe 0 Ouocdepe.

Yuebublit mpenmeT «buonorus» npusBaH 00ecreyuTh OCBOCHHE 00y4YaroIIMMHCS OMOTOTHUYEeCKUX
TEOpUl U 3aKOHOB, U, MPUHIIUIIOB U M PaBUJI, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, 3HAHUN O CTPOSHUU, MHOT000Pa3HH U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma,
MOMYJISIUY, OMOLIEH03a, SKOCHCTEMBI, O BBIAIOIINXCS] HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOr MU, MPUKJIATHBIX ACTIEKTaX OMOJOrUYecKuxX 3HaHui. [{st pa3BuTus u
MOJJIEP’KaHUS HHTEpeca 00yJaromuXxcsi K OMOJIIOTHH Hapsy CO 3HAUUTENbHBIM 00bEMOM
TEOPETHUUECKOI0 MaTepuaia B COEp)KaHUU IPOrpaMMbl 110 OMOJIOTUHU MPEAYCMOTPEHO 3HAKOMCTBO
C UCTOpHEHN CTAHOBJICHMSI M Pa3BUTHUS TOM MJIM MHOW 00JIaCTU OMOJIOrMH, BKJIaJIOM OTEYECTBEHHBIX
1 3apyOeXKHBIX YUEHBIX B PEIICHNE BAXKHEUITUX OMOIOTHYECKUX M IKOJIOTUUYECKUX MPOOIIEM.

Lenpb nzydenus yue6Horo npenmera «buosnorus» Ha yriyO6iEHHOM ypOBHE — OBJIaJICHUE
00y4aIOLUMMKCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIMOHATBHON OPraHru3aliy KUBbIX CUCTEM Pa3HOT O
paHra u npuoopeTeHne yMEHUH UCI0Ib30BaTh 3TU 3HAHUS B (OPMUPOBAHUU UHTEpPECa K
onpenenéHHon 00acTu NpodecCHOHAIBHON AesTeIbHOCTH, CBSI3aHHON ¢ OMOJIOTHEH, WK K
BbIOOPY Y4eOHOTro 3aBeACHMS JJIs TPOIOJDKEHHS OMO0JIOTMYECKOro 00 pa3oBaHMUsL.

JocTmxenune nenu n3ydeHus yueobHoro npeamera «buonorus» Ha yriy0i1EHHOM ypOBHE
o0ecrieuynBaeTcs pelieHueM CIEAYIONNX 3a/1a4:

OCBOCHHE 00YJArOIUMHUCS CUCTEMBI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOIOTHYECKUX
TEOPHUSIX, KOHIENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IIpaBUIIaX, COCTABISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTAX
OMOJIOTHYECKUX CUCTEM (KJIETKA, OpPraHu3M, MOMYJISIHs, BUI, OHoreoleHo3, onocdepa); o
BBIJIAIOIIUXCSI OTKPBITHSAX U COBPEMEHHBIX UCCIIEOBAaHUAX B OMOJIOTUH;

O3HAKOMJIEHHE 00 YyJaIOIUXCs C METOJaMU TTO3HAHMSI )KUBOW PUPOIBI: UCCIICA0BATEIbCKUMHU
MeToAaMH OMOJIOTHYECKUX HayK (MOJIEKYJIIpHON U KJIETOUYHOM OMosoruu, 3MOpHOIOruu U
OMOJIOTUY PA3BUTHUS, TCHETUKH U CETIEKIIUU, OMOTEXHOJIOTUU U CHHTETHYECKOM OMOJIOTHH,
[AJIEOHTOIOI MU, IKOJIOTMH); METOJaMHU CAMOCTOSITENILHOTO ITPOBEIEHUS OMOJIOIMUECKUX
WCCJIEIOBAHUI B JIA0OPATOpUHU U B Tpupoje (HaOIr0IeHnE, U3MEPEHHE, SKCIIEPUMEHT,
MOJIEITUPOBAHUE);

OBJIaJIeHHE 00Yy4arOIIUMUC YMEHUSIMU: CAMOCTOSTEIbHO HAXOIUTh, AHAJIU3UPOBATh U
UCIOJIb30BaTh OMOJIOTHYECKYI0 HHPOPMAIINIO; TIOJIH30BAThCS OMOJIOTHYECKOM TEPMUHOIOTHEH U
CHMBOJIMKOI; yCTaHABIMBATH CBSI3b MEX/y pa3BUTHEM OMOJIOTHH U COLIUAIBLHO-D)KOHOMUYECKUMU U
HKOJIOTUIECKUMU MPOOIEeMaMH YEIOBEYECTBA; OI[EHUBATH MMOCIECTBUS CBOCH e TEIbHOCTH 0
OTHOUICHHUIO K OKPY’KaIOLIel TPUPOAHOM cperie, COOCTBEHHOMY 3/10pPOBBIO U 3/I0POBbIO
OKPYKaIOMIUX JIF01ei; 000CHOBBIBATh U COOIOIATh MEPhl MPODUTAKTHKY WHOEKITNOHHBIX
3a0oNeBaHU, TPaBUIIa TTOBEICHHUS B IPUPOJIE U 0OecredeHus: 0e30MacHOCTH COOCTBEHHOM
JKU3HENIEATEIIbHOCTH B UPE3BbIUAMHBIX CUTYALUSIX TPUPOJAHOTO U TEXHOTEHHOT'O XapaKTepa;
XapaKTepru30BaTh COBPEMEHHbBIE HAYUHbIE OTKPBITUS B 00JIaCTH OUOJIOTHH;



pa3BUTHE Y 00yUaAIOIIUXCSI MHTEUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLAAIOLIIMMHUCSA OTKPBITUSIMU U COBPEMEHHBIMU HCCIIEI0BAHUAMU B OMOJIOTUH,
pelaeMbIMu €10 IpodiieMaMu, METOAO0IOrUEH OMOIOrMUeCKOro UCCIEA0BAHUS, TPOBEACHUS
HKCIEPUMEHTAIbHBIX UCCIIEJOBAaHUI, pelIeHns] OMOIOrMYECKUX 3a7a4, MOACINPOBAHUS
OuosornyecKux 0ObEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00y4YalomUXCsl IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE B LIEJOM U K OTICIIbHBIM
e€ o0beKTaM U sIBIICHUSIM; (OPMHUPOBAHHE YKOJIOTUUECKON, TEHETHUECKOW IPAMOTHOCTH, OOIIIEH
KYJIbTYpbI IOBEACHHSI B IPUPOJIE; MHTErPALlUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npruobpeTeHre 00yJaromyuMucsd KOMIETEHTHOCTH B pallMOHAJIbHOM MPUPOIONOIb30BaHUU
(cobmroenne nMpaBuiI MOBEICHUS B IPUPOJIE, OXPAHBI BUJOB, IKOCUCTEM, OUOC(hephl), COXpaHECHUH
COOCTBEHHOTO 3/TOPOBBS U 30POBbS OKPYKAIOIIUX JIto/1eil (coOoeHs Mep NpOoUITaKTHKU
3a0osneBaHuil, oOecreyeHne 6€30MacHOCTH KU3HEAEATEIbHOCTH B YPE3BhIYaHHBIX CUTYAIIHIX
MPUPOTHOTO U TEXHOT€HHOT O XapaKTepa) Ha OCHOBE MCIOJIb30BaHMS OMOJIOTUYECKUX 3HAHUN U
YMEHHI B TOBCEITHEBHOM KU3HU;

CO3/1aHHE YCIOBMM JUIsl OCO3HAHHOTO BbIOOpa 00y4aromMMUC MHINBUIyalIbHOW 00pa30BaTElIbHOM
TPaeKTOPHUH, CIIOCOOCTBYIOLIEH MOCIeayIOIEMY PO ecCHOHATbHOMY CaMOOIIPENEIEHHIO, B
COOTBETCTBUM C UHAMBHUAYAIbHBIMU UHTEPECAMH U TOTPEOHOCTAMU PETHOHA.

OO11ee yncio 4acoB, OTBEEHHBIX HA U3y4EHHE OMOJIOTMH Ha YIiyOJIeHHOM YPOBHE CPEIHErO
obmrero oOpa3zoBanusi, cocraBisier 204 yaca: B 10 kimacce — 102 gaca (3 vaca B Heneno), B 11
kiacce — 102 gaca (3 gaca B Henelno).

OTt00p opraHu3alOHHBIX (POPM, METOJIOB U CPEICTB 00YUEHUsI OUOJIOTMH OCYIECTBIISIETCS C
y4€TOM crieu (KU ero coJiep>KaHus 1 HallpaBJIEHHOCTH Ha IPOAOLKEHHE OMOI0rHUYeCKOro
00pa3oBaHMs B OPraHU3alMIX CPEAHETO MPOo(hecCHOHaIBLHOTO M BBICIIET0 00pa30BaHUsI.
OO6s13aTeNbHBIM YCIOBHEM IIpU 00y4eHUU OMOJIOTHHU Ha YTIyO0JaEHHOM YPOBHE SIBJIETCS
npoBezieHr e Ja00paTOPHBIX U MPAaKTUYECKUX paboT. Taxke yyacTie 00yJaronmxcsi B BBIIOJTHEHUU
MPOEKTHBIX M Y4eOHO-HCCIIe0BaTEIbCKIX paboT, TeMaTHKa KOTOPBIX OMpEeNseTcs yYuTeaeM Ha
OCHOBE MMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.

COAEP KAHUE OBYYEHUA

10 KJIACC

CopepxaHue MporpamMMmbl, BBIJIETIEHHOE KYPCU8OM, HE BXOJIUT B IPOBEPKY IOCYIaPCTBEHH O
utoroBoi arrectauuu (I'MA).

Tema 1. buosiorus kak Hayka

CoBpemenHas Omosorusi — KOMIUIeKcHast Hayka. KpaTtkast uctopusi pa3BUTHsS OHOJIOTHU.
buonornyeckue Hayku u uzydaembie UMH 1poodsieMbl. DyHnaMeHTanbHbIe, MPUKIATHBIC U
MIOWCKOBbIE HaY4YHbIE HCCIICIOBAHUS B OMOJIOTHH.

3HaueHue 6uosoruu B GOpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTUHBI MUpa.
[Ipodeccun, cBsizanubie ¢ Ononorueld. 3HaueHNne OMOJIOTUU B MPAKTUUECKOU IS TEIHHOCTH
YesioBeKa: MEAMIIMHE, CEJIbCKOM X031 CTBE, IPOMBIIIIEHHOCTH, OXPaHe IPUPO/IBL.
JleMoOHCTpanuu

[MopTpetsl: Apuctorens, Teodpacr, K. Jlunneii, XK. b. Jlamapk, Y. [lapsun, Y. 'apseii,

I'. Mennens, B. . Bepuanckuii, 1. I1. ITaBnos, . 1. Meunukos, H. 1. Basunos, H.

B. Tumodees-Pecobckuid, JIk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsI3b OMONOTHH C APYTUMHU HayKamuy, «CHcTeMa OMOJIOrHYeCKUX HAYK.

Tema 2. ’)KuBble cUCTeMbI M MX H3YUEeHHE



JKuBble cucTemMbl Kak mpeaAMeT u3ydeHus Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOI0 COCTaBa, TUCKPETHOCTh U LIEJIOCTHOCTb, CJIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAMOOPraHU3aIUsl, CAMOBOCIIPOU3BEICHUE, Pa3APAKUMOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

VYpoBHU OpraHu3aluy KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOUYHBINA, TKAHEBBIN, OPraHU3MEHHBII,
MOMYJIALIMOHHO-BUI0OBOM, 9KOCUCTEMHBIN (OnoreorneHoTnyeckuii), buochepnsiii. [Ipormeccst,

MPOU CXOJIAIINE B )KUBBIX cucTeMax. OCHOBHBIE TPU3HAKH KUBOT0. JKM3HB Kak (hopma
CylIeCTBOBaHUA MaTepun. Hayku, n3ydaroiiye *1uBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alMH.
N3yuenne xxuBbix cucreM. MeTtobl Ononornyeckoi Hayku. HaOmonenne, namepenue,
AKCIIEPUMEHT, CUCTeMaTu3alus, MeTaananus. [loHsTue o 3aBUCUMON ¥ HE3aBUCUMOW MEPEMEHHOM .
[TnanupoBanue sxcnepumenta. [locranoBka u nposepka runote3. Hynesas runoresa. [lonstue
BBIOOPKHU U €€ JOCTOBEPHOCTh. Paz0opoc B Omonorndeckux qaHHbIX. OleHKa JOCTOBEPHOCTH
MOJIYYEHHBIX pe3yJbTaToB. [ [puunHbI MCKaKeHUs pe3yIbTaToB 3KcnepuMenTa. [lonstue
CTATUCTHUYECKOIO TECTA.

JdeMoHcTpanuu

Ta6nuibl u cxembl: «OCHOBHBIE MPU3HAKU KU3HNY, «buonoruueckue cucremon», « CBOMCTBA

JKUBOM MaTEpHUH», « Y POBHH OpPraHHU3alUU KUBOM NpUPOabl», «CTpOCHHUE ) KUBOTHON KIETKH,
«TkaHM KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOI0 OpraHu3May, «buoreoueHos3y,
«buocpepa», «MeTopl U3yUEHUS KUBOU IPUPOABI».

OO6opynoBanue: 1a00paTopHOE 00OPYIOBAHKE JIJIsl TPOBENCHUS HAOIIOICHUI, U3MEPEHU,

9KCIEPUMEHTOB.

IIpakTnuyeckas padora «/cnonp3oBaHue pa3aM4HbIX METOJOB IIPU U3YUYEHHUH JKUBBIX CUCTEM.
Tema 3. buoJiorusi Ki1eTKu

Knerka — cTpykTypHO-pyHKIIMOHAIbHAS €AMHUIIA )KUBOTO. VlcTopus OTKpBITHS KJIETKU. PaboThI
P.I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. IlIneiinen, P. BupxoB). OcHoBHbIE
IIOJIOKEHUSI COBPEMEHHON KJIIETOYHON TEOPHH.

MeToapl MOJIEKYJIIPHON U KJIETOYHON OMOJIOTHH: MUKPOCKOIIHSI, XpoMaTorpadusi, IeKTpodopes,
METOJl MEUEHBIX ATOMOB, AU (PP epeHInaTbHOE HEHTPUPYTUPOBAHHE, KyIbTHBUPOBAHHE

KIIETOK. M3yuenue ¢uxcuposannvix kiemox. DIEKTpoHHast MUKpockonus. Kongoxanrvnas
Muxpockonus. Bumanvnoe (npudicuznennoe) uzyueHue Kiemox.

JdeMoHcTpanuu

Hoptpetst: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tab6smie! u cxembl: « CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKpOCKOI», «lcTopus pa3Butus

METOJI0B MUKPOCKOITUW.
O6opyaoBaHKE: CBETOBOW MUKPOCKOIT, MUKPOIIpENapaThl paCTUTEIbHBIX, dKUBOTHBIX U

OaKTepHAIbHBIX KIETOK.

IIpakTHyeckas padora «/3yuyeHue METO0B KJIETOUYHON OMOI0rUH (XpomaTorpadus,
anekTpodopes, nubdepennnansaoe nenTpudyruposanue, [TLIP)».

Tema 4. Xumuyeckasi Opranuzanus KiIeTKu

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YIIbTPAMUKPO3JIeMEHTHI. Boaa u e€ poib kak
pacTBOPHUTEIIA, PEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TEIIOpErysiuun. MuHepanbHbIe
BEILIECTBA KJIETKH, UX OHooruyeckas poib. Pojib KAaTHOHOB 1 aHUOHOB B KJIETKE.

Opranunueckue BeniecTBa KieTku. buonornyeckue noaumepsl. benku. AMUHOKHCIOTHBIA COCTaB
oenkoB. CTpyKTypbl O0e1K0BOM MoJieKyibl. [lepBudHast CTpykTypa Oenka, MenTHIHAS CBA3b.
BropuuHas, TpetuyHas, yeTBepTUYHas CTPYKTYphl. JleHaTypanus. Ceoiictea 6enkos. Knaccudumkauma
6enkoB. buonormueckme GyHKUMM 6enkoB. puoHsl.



YrneBonbl. MoHOCaxapuIbl, TMcaxapubl, OMUTocaxapyuabl U nonucaxapuasl. OOmuii mian
CTpOEHUA U (PU3HKO-XMMHYECKHE CBOMCTBA yIiieBOA0B. buonoruueckue GyHKINUN YIII€BOAOB.
Jlunuaer. I'napodunsHO-rUApOdoOHBIE cBOicTBa. Knaccudukamus mununos. TpUriunepumisl,
dbochoimnubl, BOCKH, cCTepouabl. buonornyeckue Gynkmuu munuao. O01me cBorcTBa
OuoIornyecKux MeMOpaH — TeKy4eCcTh, CIIOCOOHOCTh K caMO3aMBbIKaHHIO, TOJTYIPOHULIAEMOCTb.
Hyxnennossie kucnotel. JJHK u PHK. Crpoenne nyknennoBsix kucinoT. Hykneoruast. [Tpuaiun
komruieMeHnTapHocTd. [1pasuno Yapragda. Ctpykrypa IHK — nBoitHas cniupanis.
Mectonaxoxaenue u 6uonornyeckue pynkuun JJHK. Buast PHK. @yuknuu PHK B knetke.
Crpoenne mosnekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonornueckue GyHKIIIN
AT®. BoccTaHOBICHHBIC TEPEHOCUNKH, NX (DYHKIIMH B KIIETKE. /[pyeue Hykaeozuompugocghamoi
(HT®). CexBenuposanue JJHK. Memoou cenomuru, mpanckpunmomuxu, npomeomuxu.
CtpykTypHas OMoJ0rus: OMOXUMHYECKHE H OMO(U3MIECKHE UCCTICIOBAHMS COCTABA U
MIPOCTPAHCTBEHHOHN CTPYKTYPbl OMOMOJIEKYI1. Moodenuposanue cmpykmypol u QYHKyull 6UOMOIEKY1
u ux komniaexcos. Komnviomepnulii ouzaiin u opeanudecKuti cunmes OUOMONEKY U UX HenPUPOOHbIX
AHANO208.

JdeMoHcTpanuu

Hoptpetst: JI. [Tomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Caxrep,

C. IIpy3unep.

[luarpammel: «Pacnipenernenue XuMU4eCKUX JIEMEHTOB B HEXKUBOH npupoe», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOJIEN.

Tab6uune! u cxemsl: «llepuoanueckas Tabauna XUMUYECKUX 3JIEMEHTOBY, « CTpOEHUE MOJIEKYJIbI

BOJIbD», «BerecTBa B coctaBe opranu3mMoB», «CTpoeHUe MOJIEKYITb Oeskay, «CTpyKTYpbI
0enKOBOI MOJIEKyIbI», «CTpOSHHE MOJIEKYIT YTIeBOAOBY, «CTPOCHUE MOJICKYII JIUTTHIOBY,
«HyxkinenHoBbIe Kucn0Th», «CTpoenue Mmoisiekysisl ATD».

O6opyaoBaHue: XMMHUYECKas IOCy1a U 000pyA0BaHHE.

JlabopaTopHas pabora «OO0Hapy)eHHE OCITKOB C TOMOIIBI0 KAYECTBEHHBIX PEAKITUI.

JlabopaTropHnas pa6ora «lccrnenoBanue HyKJICMHOBBIX KUCIOT, BBIICCHHBIX U3 KJIETOK
pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJIETKH

Tunel KJIETOK: SyKapuoTHUecKasl U pokapuoTuueckasi. CTpyKTypHO-(pyHKIIHOHAIbHBIE
00pa30oBaHUsI KIETKH.

Crpoenne npokapuoTuieckoit kiaeTku. Kiierounas crenka 6akrepuii u apxeit. OcoOeHHOCTH
CTpOEHUs TeTepOTPO(PHON U aBTOTPOPHON MPOKAPHOTUYECKUX KIIETOK. MEeCTO U pOJIb MPOKAPHOT B
OMOIIeHO3aX.

CrtpoeHnue u pyHKIMOHUPOBAHUE 3YKapHOTHYECKOM KileTku. [1nasmaTuueckas memOpaHa
(mnazmanemma). CTpyKTypa Ia3MaTHueckoil MeMOpaHsbl. TpaHCHOPT BELIECTB Uepes
I1a3MaTUYECKyt0 MeMOpaHy: naccuBHbIN (Auddy3us, odneruénnas nudQysus), ak TUBHbII
(TIepBUYHBIN ¥ BTOPUYHBIM aKTHBHBIN TpaHcroprt). [lomynponunaeMmocts MeMOpanbl. PaboTta
HATPUI-KaIHEeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (paronnto3. Jk3ounuto3. Knerounas creHka.
CrtpykTypa U (YHKIIUU KIETOUYHON CTEHKH pacTeHHA, TPHOOB.

Huronnazma. [{utozoink. Lutockener. JIBuxkenue muromiazMbl. OpraHouIbl KJISTKH.
OnHomeMOpaHHbBIE OPraHOW bl KJIETKHU: dHAoma3maTiuaeckas cerb (JI1C), annapat [Nonbmxu,
JM30COMBI, UX CTpOeHHUE U (PyHKIMHU. B3auMOCBsA3b 0THOMEMOpPAHHBIX OPTaHOU/IOB KIIETKH.
CrtpoeHnue rpanyssipHOro petukyinyma. Mexanusm nanpaeénenus oenxoe ¢ I11C. Cuntes
pacTBOpUMBIX O€iKoB. CHUHTE3 KJIETOUHBIX MeMOpaH. [ nagkuii (arpanysspHbIi)



sHAOMIa3MaTU4YeCcKuil petukynyM. CekpetopHas Gpynkuus annapata ['onbaxu. Moougurayus
benxos 6 annapame I onvoorcu. Copmuposka 6eaxos 6 annapame I'onvoxcu. TpaHCIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbix kiaeTok. Knerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM/ bl KIETKH: MUTOXOHAPHUH, MIACTUBL. [Ipoucxoocoenue Mumoxonoputi
u naacmud. Cumbuoecenes (K.C. Mepeckosckuii, JI. Mapeynuc). Ctpoenue u GpyHKIUHA
MUTOXOHAPUHN U MacTua. IlepBuuHble, BTOpUYHBIE U CIIOKHBIE MIACTH/IBI (POTOCUHTE3UPYIOINX
AYKapuOT. XJIOPOIJIACThI, XPOMOIJIACTHI, JIEHKOIJIACTHI BHICIIMX PACTEHU.

HememOpannbie opranouas! kiaeTku CTpoeHue u GyHKIUN HeMeMOpPaHHBIX OPraHOUI0B KJIETKH.
PubGocomsl. Ilpomescymounvie punramenmoi. MukpoduiaMeHThl. AKmuHo8bie MUKPODUIAMEHMDL.
Mpl11eyHbIe KIETKU. AKMUHOBbIE KOMNOHEHM bl HEMbLULEYHbIX KlemoK. MUKPOTPYyOOUKH.
Knerounstit nentp. CTpoeHHE U ABMKEHHE )KT'YTUKOB U pecHUYEK. MUKPOTPYOOUKH IIUTOIIa3MBl.
Lentpuons. benku, accoyuuposanuvle ¢ MUKpOpuiamenmamu u Mmukpompyoouxkamu. Momopuoie
benKu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIUIa3Ma, APHIIKH, UX CTPOeHHE U QYHKIMU. S 1epHbIi
0enkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PacHoIOKEHNE XPOMOCOM B HHTEp(ha3HOM

aape. Jyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. J[unamuxa s0epHoti
obonouxu 6 mumose. foepnulii mpancnopm.

Knerounslie BkitoueHus. CpaBHUTEIbHASI XapaKTEPUCTHKA KIETOK AYKapuoT (pacTUTEIbHOM,
YKUBOTHOM, I'pUOHON).

JdeMoHCcTpanuu

Hoptpetsl: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabsuie! u cxembl: «CTpoeHUE 3YKapUOTUYECKOM KiIeTKN», «CTpoeHue )KUBOTHON KIIETKUY,

«CTpoeHne pacTUTENBHON KIIETKN», «CTpOEHHE MUTOXOHIpUN», «Anpoy, «CtpoeHue
IIPOKAPUOTUYECKON KIETKN.
O6opyaoBaHue: CBETOBOW MUKPOCKOIT, MUKPOITpEnapaThl paCTUTEIbHBIX, d)KUBOTHBIX KJIETOK,

MUKpOIpenapaThl 6aKTepUaIbHBIX KIETOK.

JlaGoparopHasi padora «/3ydueHne CTpoeHMsI KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/13yueHue cBOWCTB KJIETOUHONW MEMOPAHBD».

JlaGoparopHnas padorta «/ccnenoBanue naasMoan3a 1 AEMIa3MoJIn3a B pACTUTEIbHBIX KIETKAX».
IIpakTuyeckas padora «/I3yuyeHne IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIbHBIX KIETKAX.

Tema 6. OOMeH BellleCTB M NIpeBpAallleHHe JHEPIHUH B KJIETKe

AccuMmiALus U AUCCUMUJISLNS — IBE CTOPOHBI MeTabosm3Ma. Tunsl oOMeHa BELeCTB:
aBTOTPO(HBIN U reTepoTpOPHBINA. YUacTHe KHCIOpoia B 0OMEHHBIX IIpoleccax. DHEpreTuy ecKoe
obecnieueHue kieTku: npespaiienne AT® B 0OMeHHBIX nporeccax. DepMEeHTATUBHBIN XapakTep
peaKIuii KJIETOYHOTr 0 MeTabomm3Ma. @epMEeHTHI, UX CTPOEHUE, CBOMCTBA M MEXAHU3M JCHCTBUS.
KodepmenTtsl. OTnnuuns ¢pepMEHTOB OT HEOPraHUUYECKUX KaTaJIn3aTopoB. besku-akTHBaToOphl U
OeNKU-MHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATUBHBIX PEAKIIUI OT pa3InyYHbIX (PaKTOPOB.
[lepBUYHBIN CUHTE3 OPraHMYECKUX BEIIECTB B KJIeTKe. DOTOCUHTE3. AHOKCUCEHHDIU U OKCULEHHbIT
gdomocunmes y obakmeputi. Céemocoodouparowue nuemeHmol U NUSMeHmvl peakylOHHO20 YeHmMpa.
Pous xmopomnacroB B nporiecce ¢porocuHTe3a. CBeToBast 1 TeMHOBas dasbl. Qomoodvixanue, Cs.

, C4- u CAM-munwvt homocunmesa. IllponykTuBHOCTH poTOCHHTE3a. BiusiHue paznuyHbiX (HakToOpoB
Ha CKOpOCTh (hOTOCHHTE3a. 3HAaUeHHE (DOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCUHTETUKOB: HUTPHHUIHPYIOLIHE OaKTepuH,
Kene300akTepun, cepoOaKTepHH, BOJOPOJHbIE OaKTeprun. 3HAUCHHE XEMOCHHTE3A.



Amnas’poOHbIe opranu3Mbl. Buabl Opoxenus. [IpoagykTel 6pokeHHs U UX UCTIOIb30BAHUE
YeJI0BEKOM. AHapOOHBIE MUKPOOPTaHU3MBbl KaK 00BbEKThl OMOTEXHOJIOIMH U BO30YIUTENN
OoJie3HEeN.

AnpoOHBIE OpraHu3MBbl. DTambl SHEpreTudeckoro ooMena. [logroroBurensHblii otam. [mkonus —
0€CKHUCIOPOIHOE PACILENTICHHUE TIIIOKO3BI.

buonornyeckoe oKucieHue, UM KIETOYHOE AbIXaHue. PolIb MUTOXOHIpHI B TIpoIieccax
ounonornyeckoro okuciaeHus. [{ukmnaeckne peakunu. OKUCIUTETBHOE

dbochopunpoBanue. uepeus memopanno2o epaouenma npomoros. Cunmesz AT®: paboma
npomonnou AT®-cunmaswi. IlpenmyniecTBa a3poOHOT0 MyTH 0OOMEHa BEIIECTB Mepe]] aHAIPOOHBIM.
D¢ PEeKTUBHOCTD SHEPTETUUECKOT0 OOMEHA.

JleMOHCTpanuu

Hoptpetst: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,

I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuibl 1 cxembl: «POTOCHHTE3Y, «DHEpPreTuueckuii oomen», «bruocunres 6enkay, «CtpoeHue

depMeHTay, «XEeMOCUHTESY.
O6opyaoBaHKE: CBETOBOW MUKPOCKOIT, 000pYAOBaHUE JIJISl IPUTOTOBJIEHUS [TIOCTOSTHHBIX U

BPEMEHHBIX MUKPOIpPENapaToB.

JlaGoparopHnas padora «/I3yueHne KaTaJIUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha IpUMepe
aMUJIa3bl UJIM KaTajas3bl)y.

JlabopaTopHas padora «l/3yuenue hepMEHTATUBHOIO paCIIEIUICHUs TIEPOKCH A BOJIOPO/Ia B
PACTUTENbHBIX U )KMBOTHBIX KJIETKaX».

JlaboparopHnas pa6ora «CpaBHeHHE MTPOIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlaboparopHas pabora «CpaBHEHHE TPOIIECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. HacineacreeHHasi HHOpPMALUA M peajin3anus e€é B KJIeTKe

Peakiiuu maTpudHoro cuntesa. [IpHHIIMI KOMITJIEMEHTapHOCTH B PEAKIIUSIX MAaTPUYHOI'O CHHTE3A.
Peanuzanus HacnenctBeHHOM nHopManuu. I'eHeTHUecKuil KoJ, ero cBoicTna. TpaHCKpUIIIHUS —
MatpuuHblil cuHTe3 PHK. ITpyHIUIIBI TPaHCKPUIIIIUKA: KOMILUIEMEHTAPHOCTh, AHTUIIAPAJIICIIBHOCTD,
acumMeTpuaHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue
PHK.

Tpancnauusa u e€ atanel. Yuactue TpancnopTHeix PHK B Onocunrese 6enka. ¥YcnoBusa 6uocuHTesa
6enka. KonupoBanue amuHokucior. Poss pubocom B OuocuHTe3€ Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. Opranusanusi reHoma y NpoKapuoT U 3yKapHuoT.
Perynsuus akTHBHOCTH T'€HOB y TpokapuoT. I'unoresa onepona (®. XKakoo,

K. Mano). Monekyaspuvie mexanuzmol SKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enos. Perynsuns oOMEHHbIX IpoLeccoB B kieTke. Kietounslit romeocTas.
Bupycbl — HekneTouHble (OpMBbI )KU3HU U 00suraTHbIe napa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX
BHUPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kusznennwiil yukn [JHK-cooepacawux supycos, PHK-
cooeparcawyux supycos, bakmepuogazos. Obpamnas mpaHcKpunyus, peepmasa, unmezpasa.
BupycHbie 3a00ieBaHus yenoBeka, ;kuBoTHbIX, pactenuit. CITN, COVID-19, conuanbHbie u
MEIUITUHCKUE ITPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpykmypmovix
ouonoeuneckux oannvix. Hanomexuonozuu 6 buonozuu u meouyure. Ipoepammupyemoie hyHxkyuu
benxos. Cnocobvl 0ocmasKku 1eKapcms.

JleMOHCTpanuu

Hoptpetst: H. K. Kosbuios, /1. Y. BaHOBCKHIA.

Tabmuubt u cxemsl: «buocunres Oenkay», «I'eHeTnueckuii Koa», «Bupycs», «bakreprodarmy.



IIpakTnuyeckas padora «Co3zaHue MOJIEIH BUPYCay.

Tema 8. ’Ku3zHeHHBbII IMKJI KJIETKHU

Knerounslit nuki, ero nepuons v peryssiuus. Uatepdasza u muto3. Oco6€HHOCTH MPOLIECCOB,
npoTtekaronx B uarepdase. [loaroroska kinetku k neneHuto. [Ipecunrernaeckuii
(MOCTMUTOTHUYECKUH ), CHHTETHUECKHI M ITOCTCUHTETUYECKHUH (MTPEMUTOTHIECKUI ) TIEPUOIBI
uHTepQa3bl.

Matpuunsiii cunte3 JIHK — perumkanus. [Tpuanune! perumkanun JITHK: komnieMeHTapHOCTS,
MIOJIYyKOHCEPBATUBHBIN CUHTE3, aH TUIIapauIeabHOCTh. Mexann3m permmkanun JJHK. XpoMmocomsl.
Crtpoenne xpomocoM. Tenomepsl u TeoMepasza. XpoOMOCOMHBIN HAOOp KIETKH — KapUOTHII.
JlunnoniHeIi 1 TanaouIHbI HaOopsl XpoMocoM. ['oMosoruuHbie XpoMocoMsl. [1osioBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaguu MUTO3a M MMPOUCXOASIINE B HUX MPoIecchl. THIIBI MUTO3a.
Kapuokunes u nuutokuHe3. buongornyeckoe 3HaueHUE MUTO3A.

Perynsauust MuToTHYeCcKOro 1ukiia kierku. [IporpaMmmupyemas KiieTouHas ru0enb — aronTos.
Knerounoe sapo, XpoMocoMbl, QyHKIIMOHATIbHAS T€HOMUKA. Mexanusmel nponugepayuu,
ouggepenyuposku, cmapenus u cubeau kiemox. « L{ugpposas xnemrka» — buoungopmamuiecxue
Mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu

Ta6nuipl 1 cxeMbl: «KU3HEHHBINA UK KIETKIY», « MuTo3y», «CTpoeHue xpomocomy, «Permkanus
JIHK».

O6opyaoBaHue: CBETOBOW MUKPOCKOIT, MUKpoIipenapaThl: « MUTO3 B KJIETKaX KOpEIIKa JIyKay.

JlabopaTopHasi padora «3yueHrne XpoMOCOM Ha rOTOBBIX MUKpOIIpenapaTax.
JlaboparopHas padora «HabnroneHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpernapaTax)».

Tema 9. CTpoeHue U pyHKIIMH OPraHU3MOB

buonornueckoe paznoodpasue opraHuzMoB. OJTHOKIETOUHbIE, KOJJOHUATIbHbIE, MHOT' OKJIETOUHBIE
OpraHU3MBbl.

OC00EHHOCTH CTPOCHHUSI U KUZHEICSITEIIbHOCTH OJTHOKJIETOUHBIX OPraHu3MoB. bakTepuu, apxeu,
OJIHOKJIETOUHBIE TPUOBI, OTHOKJIETOUHBIE BOJOPOCIH, Apyrue npotuctel. KononuansHbie
OpraHU3MBbl.

B3anmocBs3p yacTeld MHOTOKJIETOYHOTO Opranu3ma. TKkaHu, OpraHbl U CUCTEMbBI OPraHOB.
OpranusMm Kak egquHoe 1enoe. 'omeocras.

Txanu pacteHuil. TUnbl pacTUTEIbHBIX TKaHEW: 00pa3oBaTeIbHasl, IOKPOBHAL, IPOBOAALIAS,
OCHOBHasl, MexaHuueckas. OcoOEHHOCTH CTpOeHUs], PYHKLHN U PACIONIOKEHUSI TKaHEN B OpraHax
pacTeHuil.

TKaHU )KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEW: SIIUTENHAIbHAS, COSAUHUTENbHAS,
MblieyHast, HepBHast. OCOOCHHOCTH CTpOeHUs, QYHKIUMA U PACTIONOKEHUS TKAaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U uenoBeka. DyHKIHUU OPraHoOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CkeneTsl 0OIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
JKUBOTHBIX. HapykHbIil 1 BHYyTpeHHUH ckeneT. CTpOeHHE U TUTIBI COETMHEHUS KOCTEH.
JIBrokeHHEe OpraHu3MOB. JIBH)KEHHE OJTHOKJICTOYHBIX OPraHU3MOB: aMEOOUIHOE, )KI'YTHKOBOE,
pecHuuHOE. JIBH>)KEHME MHOTOKJIETOUHBIX PACTEHHI: TPOIIM3MbI U HACTUU. J[BH>KEHUE
MHOTOKJIETOUHBIX JKUBOTHBIX U Y€JIOBeKa: MbllieuHas cucrema. Peduexc. CkeneTHbIe MBILIIBI U UX
pabora.



ITutanue opranusmos. [lornomnenue Boabl, yriaeKUCIOro ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusaMU. IIutanne )kxMBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE ITUIIEBAPEHHUE.
IIntaHre NO3BOHOYHBIX )KMBOTHBIX. OT/EIIbl MUILEBAPUTEIBLHOIO TpakTa. IInimeBapurensHble
skenesbl. [InmeBapuTensHas cucrema 4enoBeka.

Hpixanue opranu3moB. Jlpixanue pacteHuil. [Iprxanue sxuBotHbIX. AudPy3us razos yepes
MOBEPXHOCTH KJIeTKU. KoxkHoe npixanue. [[prxarensHas moBepxHocTh. XKabepHoe u n€rouHoe
JbpIXaHue. J[pIXaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. DBOIIOLUOHHOE YCI0KHEHUE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. J[bIXaTeNnbHAs cHCTEMa YenoBeKka. MexaHU3M BEHTHIISILIUT
NErKUX y ITUI U MJIEKONUTAIOMUX. Perymnsamnus npixanus. J{prxareabHble 00 bEMBI.

TpaHcnopT BeniecTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUN. TpaHCIOPT BEIIECTB Y
XKUBOTHBIX. KpoBeHOCHas cucTema u e€ opranbl. KpoBeHOCHas cucTeMa M03BOHOUYHBIX )KUBOTHBIX U
yenoBeka. Cep/re, KpOBEHOCHBIE COCY bl U KpoBb. Kpyru kpoBooOpalieHns. DBOJIIOIUOHHbIE
YCIIOAKHEHUS CTPOEHHsI KPOBEHOCHOM CHCTEMBbI II03BOHOYHBIX KMBOTHBIX. PaboTa cepaua u eé
perynsauus.

Brinenenue y oprann3moB. Beinenenue y pactenuil. Boinenenue y sxuBoTHbeIX. COKpaTUTEIbHbBIE
BakyoJiu. Opransl BeleneHus. OuibTpanus, CeKperus 1 00paTHOE BCAChIBAHUE KAK MEXaHU3MbI
paboThl OpraHoB BbleneHUs. CBSA3b MTOJIOCTH T€JIa C KPOBEHOCHOW U BBIIEIUTEIBLHON CHCTEMaMH.
Brienenue y mo3BOHOUHBIX )KMBOTHBIX U uesioBeka. [Touku. CTpoeHne u GyHKIMOHUPOBAHUE
HegpoHa. O6pa3oBaHNE MOUYH Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OaKTepuil U 11 CThI
IIPOCTENIINX. 3alIMTa Y MHOTOKJIETOUHBIX pacTeHnid. Kytukyna. CpencrBa nacCUBHON U
XUMHUYECKOH 31U Thl. DUTOHLHIBIL.

3ammra y MHOIOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M NX IPOM3BOAHBIE. 3aIIUTA OpraHu3Ma OT
Oonesneil. IMmmyHHas cucrema yenoBeka. KiieTouHsli U rymMopasibHbIl MMMYHHUTET. BpokaEHHBIHI
U IpUoOPEeTEHHBIN criennduyecknii UMMYHUTET. Teopus KJIOHaIbHO-CEeKTUBHOTO UMMYHHUTETA
(IT. Opmux, ®. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI OPraHu3MoB. Poiib
BpPOXIEHHOIO MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a00JIEBaHUH.

Pa3npaxuMoCTh U peryJisiiis y OpraHu3MoB. Pa3npakuMocCTh y OTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. PazgpaxxumocTs 1 peryisnus y pacreHuid. POCTOBbIE BelleCTBa U UX 3HAYEHUE.
HepBHas cuctema u peduiekTopHas peryJisiius y ;kuBOTHbIX. HepBHast cructeMa u e€ oTiesl.
OBOIOIIMOHHOE YCII0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX. OT/I€NIbI TOJIOBHOTO MO3Ta
IIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas nyra. besycioBHble U yclIOBHBIE PEQIIEKCHI.
I'ymopaiibHas peryJisinus U S9HIOKPUHHAS CUCTEMa )KMBOTHBIX M 4elloBeKa. JKene3bl S3HIOKPUHHON
CHUCTEMBI M UX TOPMOHBI. J[elicTBue TOPMOHOB. B3auMOCBs3b HEPBHON M YHIOKPUHHOM CHCTEM.
['unoranamo-runogusapHas cuctema.

JdeMoHCcTpanuu

Ioprper: U. II. ITaBnos.

Tab6suie! u cxembl: «OIHOKIJIETOYHBIE BOAOPOCI», « MHOTOKJIETOUHbBIE BOJOPOCIN», «bakTepuny,

«IIpocreitmmey, «Opranbl IBETKOBBIX paCTeHUI», «CHUCTEMbI OPraHOB I103BOHOYHBIX )KUBOTHBIX Y,
«BHyTpeHHee CTpoeHuEe HaCeKOMBIX», « Tkanu pacteHuit», «KopHeBbie cuctembly, «CTpoeHHne
cre0msy, «CTpoeHHe TMCTOBOMN TUIACTHHKNY», « TKaHU )KUBOTHBIX», «CKEJEeT YeloBeKay,
«ITnmeBapuTtenbHas cuctemay, «KpoBeHocHas cucteMay», «JlpixarenpHas cucreMmay, «HepHas
cucremay, «Koxay, «MpllieuHas cucreMay, «BoiaenurenbHas cucteMa, « JHIOKPUHHAS
cucremay, «Crpoenue Mblby, «MiMMyHnuTer», «Kumednononoctaeiey, «Cxema mUTaHUs
pacTeHui», «KpoBEeHOCHBIE CUCTEMBI TO3BOHOUHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue
nIaHapuny», «BHyTpeHHee cTpoeHue noxaeBoro yepBs», «HepBHas cucrema poeid», «HepHas



cucTema JIArymkn», «HepBHast cuctema npecmbikaronmxcsy, «HepsHas cuctema ntuny, «HepsHas
cucTeMa MieKonuramux», « HeppHas cucrema uenonekay, «Peduexcy.
OO6opyaoBaHue: CBETOBOW MUKPOCKOIT, MUKPOIIpENnapaThl OAHOKJIETOYHBIX OPIraHU3MOB,

MUKpoIpenapaThl TKaHeH, paKOBUHbI MOJUTIOCKOB, KOJUIEKIIUN HACEKOMBIX, UTJIOKOXKHX, JKUBbIE
9K3EMILISIPbl KOMHATHBIX PaCTeHUM, repOdapuy pacTeHUN pa3HbIX OTAENIOB, BJIAaXKHbIE IIPENapaThl
JKUBOTHBIX, CKEJIETHI I03BOHOYHBIX, KOJIJIEKIIUU 0€CII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBeKa,
o0opyoBaHuUE JIJIsl IEMOHCTpAIMH TOYBEHHOI'0 U BO3AYILIHOIO MUTAHUS paCTEHUH, pacIleTIeHHUs
KpaxmaJja 1 OeJKOB o AeiicTBreM GpepMeHTOB, 000pyA0BaHHE AJIsl JEMOHCTPAIIUHU OMBITOB O
M3MEPEHHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTelbHbIX TBUKEHUI, MOJIEIH
TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHue TKaHel pacTeHUIN».

JlabopaTopHasi padora «/3yueHre TKaHel )KUBOTHBIX).

JlabopatopHas padora «l3yueHue opraHoB IIBETKOBOI'O pACTEHUS».

Tema 10. Pa3MHOKeHHe ¥ pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecrolioe (BKJIIoUas BEreTaTUBHOE) U oJIoBoe. Buabl
0€ecI10JI0r0 pa3MHOXKEHHUS: IOYKOBAHUE, CIIOPYJIALUS, (parMeHTaLMsl, KIOHUPOBAHUE.

ITonoBoe pasmuoxenue. [lonoBeie kneTku, nim ramersl. Menos. Cranun Meiiosa. [loBenenne
XpomocoM B Merno3e. Kpoccunrosep. buosnorndeckuii CMbICII Mel03a U ITOJIOBOrO Iporecca. Menos
U €r0 MECTO B KU3HEHHOM LIUKJIE OPIraHU3MOB.

[TpenzapoasimieBoe pazsutue. ['amerorenes y ;kuBoTHbIX. [1ooBbIe kene3sl. OOpa3zoBaHue u
pa3BUTHE MOJOBLIX KieToK. CriepmaToreHes u oorenes. CTpoeHre MOJOBBIX KIETOK.
OnutonoTBOpEHUE U 3MOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OMJIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3). OMOPHOJIOrUs — HayKa O Pa3BUTUU
opranusMoB. Mopgozenes — o0na u3 enasHvix npoobaem smopuonocuu. Konyenyus mopgocenos u
Mmooenu mopgozeneza. Ctaauu SMOPUOTeHe3a KUBOTHBIX (Ha MpuMepe Jrymkn). J{pobdiaenue.
Tunel apobnenus. Jemepmunuposannoe u Hedepmurnuposarnroe opooaenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH APOOITIEHUS MIIEKOMU TAIOIINX. 3aPOABIIIEBIC TUCTKHU (TaCTPYIISIINS).
3akJajKa OpraHoB M TKaHEH U3 3apOAbIIIEBbIX TUCTKOB. B3anMHoe BiusiHue yacTei
pa3BUBAIOIIErOCs 3apobliia (’MOpUOHATbHAS UHIYKIUS). 3aKiIaiKa IjaHa CTPOSHUs dKUBOTHOTO
KaK pe3yJIbTaT HepapXu4ecKuX B3auMOIeiCTBUI reHoB. BinsiHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3InYHbIX (AKTOPOB OKPYKAIOILEN CPEbI.

Poct u pa3Butne xuBoTHbIX. [locTaMOpuoHanbHbIi nepuos. [IpsMoe u Henpsimoe pa3BUTHE.
Pa3Butue ¢ metamopdo3om y 6€Cri0O3BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. bronorudyeckoe
3Ha4YeHHE NPSIMOro U HEMPSAMOI'0 Pa3BUTHSI, UX PACIPOCTpaHEHUeE B pupoze. Tumsl pocra
KUBOTHBIX. DAKTOPBI PETYIISALUU POCTA KUBOTHBIX U yenoBeka. CTaauy NOCTIMOPHOHAIBHOTO
pa3BUTHUS Y )KMBOTHBIX U yesioBeka. [leproapl oHToreHesa uenoseka. CTapeHue U cMepTh Kak
OuosIoruyecKue Nporecchl.

PasmHoxeHue u pazButHe pacteHuid. ['ametoduTt u ciopodut. Melio3 B )KU3HEHHOM IHKJIE
pactenuii. OOpa3zoBaHue crop B nporuecce meio3a. ['amerorenes y pactenuii. OmiogoTBopeHue u
Pa3BUTHUE PACTUTENBHBIX OPraHU3MOB. [|BOIHOE OIJI0JJOTBOPEHHE Y LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisiiii OHTOT€He3a y pacCTEHUMN U )KUBOTHBIX.

JleMOHCTpanuu

Hoptpetst: C. I'. Hapammn, X. [llneman.



Ta6m/1u1>1 U cXeMbl: «BereratuBHoe PA3MHOKCHUCH), «Tumel Oecrooro Pa3MHOXKCHUA,

«Pa3MHOXEHUE XJTaMUIOMOHAIb, «Pa3MHOKEHUE IBIIIEHB, «Pa3MHOXeHue TUAPb», «Meio3y,
«XpoMocoMbly, «I'amerorenesy», «CTpoeHue AULEKIIETKU U criepMaTo3onaay, « OCHOBHbIE CTaIUU
oHTOreHesay, «IIpsamoe u Henpsmoe pa3Butue», «Pa3BuTue Malickoro xxyka», «Pa3BuTtie capaHum,
«Pa3Butne nAarymkny, «/[BoifHOE OIIOAOTBOPEHUE Y IBETKOBBIX pacTeHUu», « CTpoeHHE CEMSIH
OJTHOJIONBHBIX U IBY/IOJIbHBIX PAacCTEeHUI», «)KM3HEHHBIA UK MOPCKOM KamyCThl», «KW3HEHHBIH
UK MXa», «KM3HEHHBIA HUKJ TATOPOTHUKAY, «  KMU3HEHHBIA LIUKJI COCHBI.

OO06opynoBaHme: CBETOBOM MUKPOCKOIT, MUKPOIIPENapaThl SUIEKICTOK U CIIEPMATO30MI0B, MOJIEITh

«IMKn pa3BUTHSA JIATYIIKH.

JlabopatopHas padora «l/3yueHne CTpOEeHHUs MOJOBBIX KIETOK HAa TOTOBBIX MUKpPOIIpEnapaTaxy.
IIpakTnueckas padora «BpIsiBIeHNE TPU3HAKOB CXO/CTBA 3apOAbILIEH TO3BOHOYHBIX
AKUBOTHBIX).

JlaGoparopHnas pabora «CTpoeHue OpraHoB pa3MHOXEHHUS BBICIINX PACTEHUN».

Tema 11. 'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS U Pa3BUTHsI T€HETUKHU Kak Hayku. Pabotsl I'. Mengens, I'. ne ®@pusa,

T. Moprana. Ponb oreuecTBeHHBIX YU€HBIX B pa3BuTuU renetuku. Pabotsl H. K. Konbuosa, H.
U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE I'€HETUYECKUE ITOHSATHS U CUMBOJIBL. [ OMOJIOrHYHBIE XPOMOCOMBI, AJUIEIIbHBIE TEHBI,
aJbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN NIPHU3HAK, TOMO3UI0Ta, F€TEPO3UTO0Ta,
YyuCcTas JUHUSL, TUOPHUAbI, TeHOTUI, PeHOTUI. OCHOBHBIE METO/Ibl '€HETUKH: THOPUI0JIOTHYECKHH,
LUATOJIOTMYECKHM, MOJIEKYIIIPHO-TE€HETUYECKUMN.

JdeMoHCcTpanuu

Hoptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A.

H. benozepckuii, I'. 1. Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeB-PecoBckuii.
Tabsuie! u cxembl: « MeTobl TeHETUKNY, «CXeMBbI CKpELIUBaHUS.

JlabopatopHnas padora «/[po3oduiia kak 00bEKT reéHETUYECKUX UCCIeIOBAHUNY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemubanue. [lepBriif 3akoH Menaens — 3aKoH eAMHO00pa3usi THOPUI0B
1epBoro nokosyeHus. I[Ipasuino tomuHupoBanus. Bropoi 3akoH MeHnens — 3aKOH pacIlenIeHus
npu3HakoB. [{uTonornyeckre OCHOBBI MOHOTUOPUIHOTO CKpPEIIMBAHUA. [ UTTOTE3a YN CTOTHI TaMeT.
Ananusupyrouiee ckpeuanue. [IpomexyTounslil XxapakTep HacinenoBanus. Pacienienue
MPU3HAKOB IIPH HEMOJIHOM JTOMUHUPOBAHUH.

Hurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO HACIIeIOBaHUS
npu3HakoB. [{luTonornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAH USI.

Cuermniennoe HacienoBanue npuzHakoB. Paborer T. Moprana. CiieniieHHOE HacIeI0BaHHE TEHOB,
HapylUIeHUE CLUETUICHUS MKy FreHaMHU. XPOMOCOMHAas TEOPU S HACIEACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIA MEXAHU3M OIPENEICHHS M0JIa. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
[l'omorameTHBIN U reTeporamMeTHbI 1oJ. ['eHeTrndeckas CTpPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLEIVIEHHBIX C IIOJIOM.

I'enotun kak 1enocTHas cucrema. [lnefioTponusi — MHOKECTBEHHOE I CTBUE IreHA.
MHOXecTBEHHBIN alenu3M. B3aumoneicTere HeasulenbHbIX TeHOB. KOMIIIIEMEeHTapHOCT b.
Onucras. [lomumepusi.

['eHeTHUeCKHi KOHTPOJIb PAa3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKXKe (PU3HOTOTHISCKUX
MPOIIECCOB, TTOBEICHUS M KOTHUTUBHBIX (QYHKIHH. [ eHeTHIecKre MeXaHU3Mbl CHMOMOTeHe3a,
MEXaHU3MbI B3aUMOJIEHCTBHSI «XO3UH — MApPa3uT» U «XO035UH — MUKpoOroM». ['eHeTnueckue



aCIIEeKThl KOHTPOJISI M M3MEHEHUs HaclleICTBEHHON MH(OpMaIMK B TOKOJIEHUAX KJIETOK U
OpraHu3MOB.

JdeMoHCcTpanuu

[optpetsl: I'. Mennens, T. Mopras.

Tab6uune! u cxemsl: «IlepBblit 1 BTOpoii 3akoHbl Menaens», « Tperuil 3akon Menaens»,

«AHanu3upylolee ckpeupBanue», «HemnomaHoe nomuHupoBanuey, «CierieHHoe HacaeJ0BaHue
IPU3HAKOB Y 1po3oduiby, «I'eHeTnka monay, «Kapuotun uenosekay, «Kapuotun npo3ohpuisn»,
«Kapuotun ntuibl», « MHOXXECTBEHHBIN alienu3my», «B3auMoaencTBue reHoBy.

O6opyaoBaHue: MO/IENb AJIs IEMOHCTPALUK 3aKOHOB €UHO00pa3usi THOPUI0B MEPBOTO MOKOJICHUS

Y pacuienyieHus MPU3HaKoB, MOJENb ISl IEMOHCTpAIlMU 3aKOHA HE3aBUCUMOI0 HACIE0BaHUS
MPU3HAKOB, MOJIEJIb JIJIsl AEMOHCTPAIINH CIETIJIEHHOTI 0 HACIe10BaHUs MPU3HAKOB, CBETOBOM
MHUKPOCKOI, MUKpoIpenapar: «J[po3oduma.

IIpakTHueckas padora «/3yueHue pe3ynbTaTOB MOHOTHUOPUIHOTO CKPEIIUBAHUS Y APO30QHIBI.
IIpakTnueckas padora «/3yuenue pe3ynpTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHUIBDY.
Tema 13. 3aKOHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiicTBue reHotuna u cpeabl npu Gpopmupoanuu peHotuna. MIsMeHuUnBOCTh IPU3HAK OB.
KauecTBeHHBIE U KOIMYECTBEHHBIC PU3HAKU. BH/IbI N3MEHYUBOCTH: HEHACJEICTBEHHAS U
HACJIECTBEHHAs.

Moy pukannonHas u3MeHIHUBOCTh. Poib cpenbl B hopMupoBanny MOoIu(pUKAITMOHHOM
n3MeHunBoctu. HopMa peakuun nprusHaka. BapuanimoHHbIi psii 1 BapuallMOHHAs KpUBas

(B. Moranncen). CBolicTBa MOAM (PUKAITMOHHONW U3MEHYHBOCTH.

I'enoTunuyeckas n3MeHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYUBOCTHU. BUibl
TEHOTUITHYECKOW U3MEHYMBOCTH : KOMOMHATHUBHAS, MyTaIl[HOHHAS.

KomOnHaTtuBHas n3MEHYUBOCTh. Mei03 1 ITOJI0BOM MPOoIiecC — OCHOBA KOMOWHATUBHOM
W3MEHUHUBOCTU. PO KOMOMHATHBHOW M3MEHYNBOCTH B CO3JJaHUU TEHETUYECKOT0 pa3HOOOpa3us B
npezaeaax OJHOro BUa.

MyTanronHast ©3MEHYUBOCTh. Buipl MyTaluii: reHHbIe, XpOMOCOMHBIE, FTeHOMHbIE. CTIOHTaHHbBIE U
WHIYLHUPOBAaHHBIE MyTallUU. SlepHble U HUTOMIa3MaTuyeckue mytanuu. CoMmaTuieckue u
MoJIOBbIe MyTaluu. [IpuurHbBI BOSHUKHOBEHUSI MyTalluii. MyTareHbl 1 UX BIUSHHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHOM
n3menunBoctu (H.. BaBunoB). BHesnepHasi ©3MEHYMBOCTD U HACJIEACTBEHHOCTb.

Onucenemuka u INUEHOMUKA, POIb INUSEHEMUUEeCKUX PaKmopoe 8 HAC1e008aHUU U
USMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdeMoHCcTpanuu

Hoptpetst: I'. ne @pus, B. Moranucen, H. . BaBunos.

TaGnuibl 1 cxembl: «Bubl u13MeHYUBOCTH Y, « Mo pUKAIMOHHAS U3MEHYHUBOCTDY,

«KomOuHaTHBHAS N3MEHUHUBOCTEY, «Meiio3y, «OmnogorBopenuey, «I'eneTnyeckue 3a00neBaHus
yenoBekay, « Buapl myranuing.
OO6opynoBaHue: KUBbIE U TepOapHBIC SK3EMILIIPHl KOMHATHBIX pacTeHH, pUCYHKH (PoTorpacdun)

JKUBOTHBIX C PA3JIMUYHBIMU BUIAMH U3MEHYUBOCTH.
JlaboparopHas padora «lccienoBanue 3aKOHOMEPHOCTEH MOTU(DUKAITMOHHOW U3MEHYMBOCTH.
ITocTpoenune BapualimOHHOr O psifia U BApHUALMOHHON KPUBOWY.

IIpakTuyeckas padora «MyTamnuu y 1po30(uiisl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yes0BeKa

KapuoTtun uenoseka. MexayHapoaHas porpaMma UCClIeJOBaHUs TEHOMA YenoBeka. MeTonbl
M3Y4YCHHS TeHETUKH YeJIOBEKA: T'eHeaIorMuecKuil, OJTM3HEOBbIN, LI TOT €eHETUYECKUH,



HOMYJISIIIMOHHO-CTaTUCTUYECKUNA, MOJIEKYIApHO-TeHeTHuY eckuil. CoBpeMeHHOe onpe/esieHe
FEHOTHIA: TOJHOT€HOMHOE CEKBEHHPOBaHUE, FTEHOTUIIMPOBAHUE, B TOM uncie ¢ nomouibto [11[P-
aHaymm3a. HacnenctBeHHsle 3a00s1eBaHus yesioBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HU YEI0BEKa.
borne3nu ¢ HacneaCTBEHHON PEIpacoIOKEHHOCThIO. 3HAUEHHE MEAUIIMHCKON TeHETUKU B
IPEAOTBPAIICHNH U JICUCHUH I'€HETHUECKUX 3a00J1eBaHul yenoBeka. Meauko-reHeTuy eckoe
KOHCYJbTHpoBaHUE. CTBOJIOBBIE KJIETKH. [IOHATHE «TeHEeTHYEeCKOro rpy3a». ITHUECKHUE aCeKThI
UCCIIeZIOBaHUN B 00JaCTH pelaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue GpakTOPb! NOBBIIIEHHON YyBCTBUTEIBHOCTH YeIOBEKa K GU3NUECKOMY U
XMUMHUYECKOMY 3arpsi3HEHHIO OKpYsKatoIiel cpeasl. I eHeTnueckas npeapacnoioKeHHOCTh YelloBeKa
K IATOJIOTUSIM.

JleMOHCTpanuu

Tabmune! u cxembl: «Kapuotun yenoBekay, «MeTo/bl H3y4eHUsI TeHETHKU YeTOBEKay,

«["eneTnueckue 3a001eBaHMs YEIOBEKAY.
IIpakTuyeckas pabdora «CocraBieHle U aHAINU3 POLOCIOBHOM.

Tema 15. Cestekuusi OpranuzMoB

JlomecTrkanus U cenekuus. 3apoKIAeHUe CeIeKUu U nfoMectukanuu. Yuenue H. M. BaBunosa o
IlenTpax MporCXOXKACHUSI U MHOT0OOpa3usl KyJbTYypHBIX pacTeHui. Ponb cenexiuu B co3qaHuu
COPTOB pacTeHU U MOpoJ )KUBOTHBIX. COpT, MOPOAA, IITAMM. 3aKOH F'OMOJIOTMYECKUX PSJIOB B
HacyieacTBeHHON u3meHunBocty H. V. BaBuiioBa, ero 3HaueHue s ceIeKLIMOHHON paOOoThI.
MeTozbl cenekiMoHHON paboThl. MICKyCCTBEHHBII 0TOOP: MacCOBBIN U MH/IMBUAYAIbHbIH. DTaIlbl
KOMOMHAIIMOHHOMW ceneknuu. VicnpiTanne npon3BoguTenei mo noToMcrBy. OTOOp 1O T€HOTHUITY C
MOMOIIBIO OIEHKH (PEHOTHITA ITOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMoIisio ananmm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOl CENeKIIMOHHOW pa0oThl. PaquannoHHbI 1 XUMHUYECKUN
MyTareHe3 Kak HCTOYHUK MyTalui y KyJIbTYpPHBIX (GopM opranu3moB. M cnosib30BaHrEe F€HOMHOTO
penaKkTHpoBaHUs U MeTo/10B pekoMOnHaHTHBIX JJHK nms momyuenust ucxonHoro Matepuana ajis
CEJICKIUU.

[Tonyuenue nomumiono8. BHyTpuBuaoBas rudpuanszanus. ban3kopoacTBeHHOE CKpelMBaHUE,
Wi nHOpUAMHT. HepocTBeHHOE CKpelMBaHue, UK ayTOPUIUHT. I'eTepo3uc U ero Npu4uHbI.
Hcnonb3oBanue rereposuca B cesnekunu. Otnanénnas rudpuausanus. [Ipeononenune 6ecroaus
MEXBHJIOBBIX THOPUI0B. JlOCTHXKEHUS CENEKIIUU PACTEHUIN U KUBOTHBIX. «3e1€HAs PeGonIOYUs».
CoxpaHeHMe U U3y4EHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX POIUYEH IS
CO3/1aHUs HOBBIX COPTOB ¥ THOPUIIOB CEIIbCKOXO0351 CTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
ynpaenexue 2eHemudecKuUMu pecypcami CenbCKOX03AUCTNEEHHBIX U NPOMBICIOBbIX ICUBOMHDBIX 6
Yesax Yayuulenus Cyuecmeyiouux u co30anus HoO8bIX NOpPoo, TUHUL U KPOCCO8, 8 MOM YUCTE C
NpUMEHeHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHUI, NePed0sblX UOell U NePCneKMUBHBIX
MexHONI02U.

JdeMoHCcTpanuu

[Toptpetsl: H. U. Basuinos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JlykbsineHko, b.

JI. Acraypos, H. bopnoyr, /. K. benses.

Tabauub! u cxembl: «L[eHTPBI IPOMCXOXKACHUS U MHOT000pa3usl KYJIbTYPHBIX PACTCHU», «3aKOH

TOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON U3MEHUYNBOCTH», «MeToabl cenekuumn», «OtaaiéHuas
rudpuanzanus», «MyTtareHesy.

JlabopatopHnas padora «/3yueHue copToB KyJbTYPHBIX PAaCTEHUN U TOPOJ TOMAITHUX
JKUBOTHBIX».

JlabopatopHas paGora «/3yueHrne METOI0B CEJICKIINU PACTEHUI».



IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypeus «OCHOBHbIE METO/IbI U IOCTHIKEHUS CEJIEKIIUN PACTeHUN U )KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, INIEMEHHYIO ()epMYy, COPTOUCIIBITATEIbHbII YIaCTOK, B TEININYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rust 1 CHHTETHYECKast 0MOJIOTHSA

OObeKThI, HCIOJIb3yEeMbIE B OMOTEXHOJIOT MU, — KJIIETOYHbIE U TKAHEBbIE KYJIbTYPbI,
MUKPOOPraHU3MBI, UX XapaKTepucTHka. TpaauionHas OMOTEeXHOIOTUs: Xjae0oneyeHue,
MOJTyYeHHE KM CIOMOJIOYHBIX MMPONYKTOB, BUHOENMEe. Mukpobunogoruueckuit cuate3. O0beKThI
MUKPOOHOJIOTHYECKUX TeXHONOorui. IIpon3BoacTBO Oeska, aMUHOKHCIIOT U BUTAMUHOB.

CoztaHne TEXHOJIOTUH ¥ HHCTPYMEHTOB LIEJICHANPABIEHHOTO U3MEHEHHUS U KOHCTPYHUPOBaHUS
T€HOMOB C I€J1bI0 MTOTYy4€HHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIMX HE BCTPEUYAOIINecs B
npuposie OMOCUHTETUYECKHE TYTH.

Knerounas nnxenepus. MeToasl KylbTypbl KJIETOK U TKaHEH pacTeHUH U )KUBOTHBIX. KprobaHku.
Comarnueckas ruOpuan3anms 1 coMaTuyeckuii amOpuorenes. Vcnoap3oBaHue rarionioB B
CEJIEKLIMU PACTeHUU. [lonyuenue MOHOKIOHAIbHbIX anmumel. Fcnonb3o6anue MOHOKIOHANbHbIX U
NOJUKTIOHAIbHLIX anmumen 6 meouyune. VIckyccTBeHHOE oniogoTBopeHue. PekoHcTpykuus
AWIEKJIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIIAHTALMY SEp KIETOK. 1exHonocuu
0300p06NIeHUSA, KYTbMUBUPOBAHUS U MUKPOKTIOHAILHO20 PAZMHONCEHUS CElbCKOXO3AUCMBEHHbIX
KYIbmyp.

XpOMOCOMHas U reHHast nHkeHepHs. VICKyCCTBEHHBII CUHTE3 T'€Ha U KOHCTPYHPOBAHHE
pexombunanTHbIX JJTHK. Coz0anue mpanceennwvix opeanuzmos. J1oCTHKEHHS U TIEPCIIEKTUBBI
XPOMOCOMHOM Y T€HHOW MHKEHEPUHU. DKOJIOTHYECKUE U 3TUUECKUE NPOOIeMbl T€HHON HHKEHEPUH.
MenunuHckue 6norexnonoruu. [locrrenomuas nugposas meaununa. [P -quarnocruka.
MeTabom0oMHBIN aHATN3, TCHOIICHTPUYECKUIA aHAIIN3 MTPOTEOMa YEeJIOBEKa NI OIIEHKHU COCTOSHUS
ero 3710poBbs. Vcnonp30BaHKe CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-0nonHxenepus
JUI pa3paOOTKH (PyHIaMEHTAIBHBIX OCHOB MEIULIMHCKUX TEXHOJIOTUMH, CO3JaHNsl KOMILJIEKCHbIX
TKaHEeW COYETaHWEM TEXHOJIOTHI TpEXMepHOro OMONpHHTHHTA U cKaddonauHra A permeHus
3a/1a4 NepCOHAIN3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BAKIMH C II€IbI0 0OecredeH!s] KOMOMHHUPOBAHHOM 3aIIUTHI OT BO30yIuTENneH
OPBMU, ycraHoBieHrE MOJIEKYJISIPHBIX MexaHn3MoB (pyHKinonuposanus PHK-copepxxamunx
BHUPYCOB, BBI3bIBAIOIIUX 0COOO OMACHbIE 3a00JI€BaHNUS YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabsuie! u cxemsl: «/cnoab30BaHNE MUKPOOPIaHU3MOB B IIPOMBIIINIEHHOM IPOU3BOJICTBEY,

«Knerounas unxenepus», «I'eHHass HHXKEHEPUD.

JlaGoparopHnas padora «/3yueHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

IkcKypeus «buorexHonorus — BaxHelas Npou3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJIOLHOHHBIX NMPeICTABIEHUI B 0M0J10THN
OpomounonHas Teopust U. lapsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB U
Hay4Has aearenbHocTh Y. JlapBuHa.



JBrxymiue cuibl 3BoJoluy BuAoB 1o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOXKEHHS
OpraHu3MOB, HACIIEACTBEHHAs N3MEHUYMBOCTh, 00Pb0a 3a CYIIECTBOBAHUE, €CTECTBCHHBIN 1
HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunretnueckoii Teopun 3Bostonun (CTI). HeifrpansHas Teopust 3BOJIIOIHH.
CoBpeMeHHast SBOJIOIMOHHAS OM0JIOrusi. 3HaYE€HUE IBOJIIOIIMOHHON TEOpUU B POPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHHBI MUpA.

JdemoHcTpauumn

[HopTpeTtsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y. Japsun, C.
C. YetrBepukos, 1. U. llImansraysen, /. Xonaein, /1. K. benses.

Ta6nuip! 1 cxembl: «Cuctema xuBoit mpuposl (1o K. Jluauero)», «JlecTHUIIA )KUBBIX CYIIECTB (110

Jlamapky)», «Mexanusm GopMHPOBAHUS MTPUCITOCOOICHUN Yy PACTEHUH U )KUBOTHBIX (11O
Jlamapky)», «Kapra-cxema mapupyta nmytemectsus Y. lapsunay, «Haxoaku Y. Jlapunay,
«Dopmbl 00pbOBI 32 cymiecTBOBaHUE, «I[lopoasl rony6eii», « MHOTr00Opas3ue KyJIbTypHBIX (hopM
KarmycTs», «[1opombl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BHIOB (TI0

Y. lapBuny)», «Cxema COOTHOIIEHU S IBUKYILIUX CUJI 3BOIMIOLMIY, «OCHOBHBIE I1OJI0KEHUS
CHUHTETUYECKONH TEOPUU IBOJIIOLIUN.

Tema 2. MUKPO3BOJIIOIHUSA U €€ pPe3yJbTaThl

[Tonynauus Kak 3ieMeHTapHas eAMHULA 3BoIoIUuU. COBpEMEHHBIE METO bl OL[EHKU
FEHETUYECKOr0 pa3HO00pa3us U CTPYKTYpbl monyssauuid. MIsmeHeHue reHodoHaa NOMyIsIUK KaK
3JIEMEHTApHOE SBOIOLIMOHHOE sIBJIEHNE. 3aKOH reHeTudeckoro papHoBecus [x. Xapau,

B. Baitnbepra.

DneMeHTapHbIe (PaKTOPHI (IBYXKYIIUE CHIIBI) 3BOJIIOIMK. MyTanmonHbid niporecc. KomOuHaTuBHas
U3MEHYMBOCT. J{peii¢ reHoB — ciaydaiiHble HEHaNpaBJIeHHbIE U3MEHEHMs YaCTOT aJulesieil B
nonyJsiusax. Dddext ocHoBaTens. Ighgexm b6ymuLiounoco copaviuka. CHUNCEHUE 2EHEMUUECKO20
paszHoobpasus: npuyunsl u creocmeus. Ilposenenue s¢hgpexma opetigha 2ernos 6 HOILUUX U MATIBIX
nonynayusax. Murpanuu. U3onsmus nonynsauuid: reorpaduyeckas (mpocTpaHCTBEHHAs),
Ouosornueckas (penpoayKTUBHAs).

EctecTBeHHBIN 0TOOP — HANPaBIAIONHNA (hakTOp 3BOMOLNN. DOPMBI €CTECTBEHHOT0 0TOOpa:
JBYDKYIIUH, CTAOMIN3HUPYIOLIHHA, pa3pbhIBalONIMNA (IM3pynTUBHEIH). [T010BOI 0TOOP.
Bo3HUKHOBEHUE U HBOMIOLMSI COLIUAIBHOTO MOBEEHUS )KUBOTHBIX.

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKPOIBOIIOLMU. Bo3HUKHOBEHNE
IpUCIOCO0JIEHUH Yy opraHu3MoB. ApoMopdo3sl 1 uauoaaanrtanuu. [Ipumeps! npucnocodaeHuil y
OpPraHu3MoB: MOpQosoruueckue, Gpru3noaoruueckue, OMOXUMHUUYECKUE, TOBEICHUECKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BunooOpasoBanue kak pe3yabTaT MUKpO3BoItonuu. M3omsamus —
KJIr04eBoi (akTop BU00o0pazoBanus. I1yTu u cnocoObl B11000pa30BaHMs: aJUIONATPUIECKOE
(reorpaduueckoe), cuMIaTpuieckoe (IKOJIOTHIECKOE), KMIHOBEHHOE) (TIOJIMILIONIU3AITHS,
rubpuansanys). JIuTebHOCTh 3BOTIOLIMOHHBIX IPOLIECCOB.

MexaHu3Mbl GOpMHPOBAHHS OMOJIOTMYECKOr0o pa3HOO0Opa3usl.

Pouib 3BOJIIOIMOHHOM OMOJIOTHUHU B pa3pabOoTKe HAyYHBIX METO0B COXpaHEHUsI OMOpa3HO0Opasus.
MHUKpO3BOIIOIUS ¥ KOABOJIIOIHS MApa3UTOB U X X035€B. MexaHn3Mbl (popMupoBaHUs
YCTONYMBOCTH K aHTHOMOTHKAM U cIOCOOBI OOPHOBI ¢ Heil.

JleMoOHCTpanuu

Hoptpetsi: C. C. YerBepukos, 2. Maiip.

Tabauub! u cxembl: « MyTallMOHHAst ©U3MEHUYHUBOCTEY, «llomynsamuoHHas CTPyKTypa Buga», «Cxema

posiBJIeHMS 3aKoHa Xapau—BaiinOepray, «/|Buxkyime CUIlbl 9BOIIOLUNY, « DKOJIOTr MUECKas



U30JIALMS OMYJIALUi ceBaHCKON (hopenny, «I'eorpaduueckas U30sA1Ms TUCTBEHHULIBI CHOUPCKOM
U JIMCTBEHHUIIBI AaypcKoi», «[lomysiioHHbIe BOJIHBI YHMCIEHHOCTH XUIIIHUKOB U XKepTBy», «Cxema
JEMCTBUSI €CTECTBEHHOTr 0 0TO0pa», «PopMbl 60pHOBI 3a cyliecTBOBaHUE», « UHIyCTpUambHbI it
MeJIaHu3M», «KuBble nckomnaemplie», «[lokpoBUTENbCTBEHHASI OKpAcKa )KUBOTHBIX,
«[Ipenynpexnaromas okpacka )KUBOTHBIX», «DU3MONIOIMUECKUE aAaNTALIUN,
«IIpucrnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY, «Kputepun Buaa», «Buabl -
IBOMHUKNY, «CTpyKTypa BUAa B mpupoe», «CrnocoObl BU1ooopa3oBanus», «I'eorpaduyeckoe
BHU1000pa3oBaHue TPEX BUOB JaHABIIICH)», « DKOJIOTHYECKOe BUI000pa30BaHNEe BIUI0B CHHUID,
«[Tomummoner pactenuit», «KamycrHo-peaeunsrii ruOpuy.

O6opynoBanue: repdbapuu pacTeHUM, KOJIJISKIIUU HACEKOMBIX, Uydelia MTHIl U 3Bepeil ¢ mpuMepamu

Pa3NIUYHBIX MPUCIOCOOJICHUH, Yyyena NTUI] ¥ 3Bepell pa3HbIX BUI0B, TepOapuu pacTeHUM OIM3KUX
BUJI0B, 00pa30BaBLIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi paboTa «BpIsiBlIeHHE H3MEHUMBOCTH Y 0cO0€H 0OIHOT0 BUa.

JlaGoparopHnas padora «IIpucrnocobienns opraHu3MOB U UX OTHOCUTEIbHAS 11€J1IECO00PA3HOCTb.
JlaGoparopHnasi padota «CpaBHEeHHE BUJIOB 110 MOP(HOIOTUUECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIIOIUs U €€ pe3yJbTaThl

MeTozs! u3ydeHnus Makpo3Boronuu. [lageonTonornyeckre METo1bl U3y4€EHUs IBOJIOLUN.
[Tepexonubie GpopMmbl U pustOreHeTHYECKUE PSAABI OPraHU3MOB.

buoreorpaguueckue Meronbl u3ydeHus 3postonuu. CpaBHeHHE (IIOpbI U payHbl MATEPUKOB U
ocTpoBOB. buoreorpadudeckue obmactu 3emi. BUnbl-3HAEMUKHA U PEITUKTHI.
OMOPHOIOrHYEcKre U CPaBHUTEIBHO-MOP(OIOTUYECKUE METObI U3YUEHHUS IBOIOLHNH.
['eHeTHuecKkre MEXaHU3MBbI SBOJIOIIMM OHTOI'€HE3a U MOSBICHUS SBOTIOIIMOHHBIX HOBILIECTB.
['omonoru4Hble ¥ aHaJOrMUHbIE OpraHbl. PyuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO -
FeHeTUYEeCKH e, OMOXMMHUYECKIEe U MaTeMaTHUYeCKUe METO/Ibl U3YUEHHSI 3BOTIOLUHU. ['OMonornyHele
reHbl. COBpeMEHHbIE METO/IbI ITOCTPOCHUS (PUIIOT €HETHYECKHX ICPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLIUS TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuiIa) 3BOTOUUU. [Ipunyun cmensvt pyuxkyui. HeoGpatumocTsb
IBOIOLMU. AnanTuBHas paguaius. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLIMH.

JdeMoHcTpanuu

Hoptpetsi: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkens.

Tabsuie! U cxeMmbl: « PUIOreHEeTHUECKUH s JIomaan», K ApXeonTEepUKC», «3BEpo3yOble SIIEpb»,

«Crerouedanb», «Punnopurs», «CemeHHbIe TAaIOPOTHUKWY, «buoreorpaduyeckue 30161 3eMIny,
«petid koHTHHEHTOBY, «PenukThl», «HauanbHble cTaann SMOPHUOHaTbHOTO Pa3BUTHS
ITI0O3BOHOYHBIX JKHBOTHBIX», «] OMOJIOTMYHBIE U AHAJIOTMYHBIE OpraHbD), «Py1uMeHTb,
«ATaBU3MBI», «XpOMOCOMHbBIE HA0OOPHI UETIOBEKA U IIMMIaH3e», «[ TaBHbIE HAIIPaBICHUS
’BOMOLUNY, «O0IIME 32aKOHOMEPHOCTH 3BOJIIOLIUNY.

O06opyoBaHue: KOJUIEKLIUH, FepOapuu, MyJISHDKA MCKOITAEMbIX OCTATKOB OPraHU3MOB, MYJISDKU

IOMOJIO'MYHbIX, aHAJIOIHYHbIX, pYAUMCHTAPHBIX OPraHOB U aTaBU3MOB, KOJUICKIIMHM HACCKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3sBUTHE KU3HHM HA 3emiie

Hayunble runoTe3sl Npou cXoKIeHHs ’KU3HA Ha 3emiie. AGHoreHes u nancnepmus. Jlonaydqaobie
IIPEACTABIICHUS O 3aPOKIECHUH KU3HU (KpeallMoHu3M). ' unore3a nocTOSHHOIO caM03ap Ok AEHUSI
JKU3HU U €€ onposepxenue onpitamu @. Penn, JI. Cnasuannanmy, JI. [Tactepa. [Ipoucxoxaenue
YKU3HU U aCTPOOHOJIOTHS.



OcHOBHBIE 3Tanbl HeOpraHu4ecKoi asomonuu. [Inanerapnas (reojoruueckas ) BOJIOLMS.
Xumuueckast 3BOIIOIMS. AGUOTreHHBI CHHTE3 OPraHMYECKUX BELECTB U3 HeOpraHuyeckux. OnbIT
C. Munnepa u I'. FOpu. O6pazoBanue nonmuMmepoB u3 MmonomepoB. KoareppaTHas rumoresa A.

. Onapuna, runore3a nepsuyHoro OynboHa /[x. Xonaelina, renernueckas runoresa ['. Mémnepa.
Pu6o3umsr (T. Uek) u runiotesa «mupa PHK» V. I'mnbepra. ®opmupoBanue meMOpaH 1
BO3HMKHOBEHHME MTPOTOKIIETKH.

Hcropusa 3emnu u MeTopl €€ u3ydeHus. Mckomnaemple opraHnyeckue ocTaTku. I'eoXpoHoaorus u
e€ MeToibl. OTHOCHUTEbHAS U a0COMIOTHAS T€OXPOHONIOTHs. ['eoXpoHomornyeckas IKkana: 30Hbl,
9pBbI, IEPUOBI, FTOXU.

HauanbHble 3Tansl opraHndeckoi sBomonuu. [1osiBieHre 1 3BOJIIONMS EPBBIX KIETOK. DBOIOLUS
Metabonu3ma. Bo3HukHOBeHUE TepBhIX dKocucTeM. COBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK
aHaJsior nepBbIx Ha 3emiie coobmrecTB. CTpoMaToauThl. [IpoKaprOTHI U HyKapUOTHI.
[TpoucxoxaeHune 3ykapuoT (cuMOHOreHe3). DBOJIIOLMOHHOE IPOMCXOXKIEHUE BUPYCOB.
[Tporcxok1eHne MHOIOKJIETOUHBIX OpraHU3MOB. BO3HMKHOBEHNE OCHOBHBIX TPy
MHOT'OKJIETOUHBIX OPIraHU3MOB.

OcCHOBHbIE 3Tanbl 3BOJIIOLMH BbICIINX pacTeHUil. OcHOBHBIE apoMop (03Bl pacTeHu. Beixon
pactenuil Ha cyury. [losBiIeHrE CIOPOBBIX PACTEHUH U 3aBOEBaHUE UMHU CylIu. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHUM.

OCHOBHbIE 3Talbl BOJIIOLMH KUBOTHOTO MHpa. OCHOBHbIE apoMOpP(O3bI )KUBOTHBIX. Benckas
dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIIOB. [IepBbIe XOpOBBIC )KUBOTHBIE.
Ku3ub B Bozie. DBOIIONMS TO3BOHOUHBIX. [Ipoucxoxaenne ampuouii u penTUiImi.
[Ipoucxoxaenre MiekonuTarmumx 1 nTull. [Ipuanun kirodeBoro apomopdosza. OcBoeHnE
0€ecr03BOHOYHBIMU U TI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3zBuTHe XM3HU HA 3eMIIe IO 3paM U MEPUOIAM: apXel, MPOTEepO30M, MaJIC030i, ME30301,
KaiiHo30i. O011as XapakTepUCTHKA KJIMMaTa U reojlorndeckux mpoieccos. [losBienne u pacuser
XapaKTEepPHBIX OPraHW3MOB. YTJe00pa3oBaHUE: €ro YCIOBHs U BIMSHUE HA Ta30BbIH COCTaB
aTMocgepsbl.

MaccoBble BBIMUpaHHs — 3KOJIOTHYECKHE KPU3HCHI TPOLLIOro. [IpuunHbl U ClIeACTBUS MacCOBBIX
BbIMHpaHuii. COBpEMEHHBIN 3KOJIOTHYECKUI KpU3HC, ero ocodeHHocTu. [Ipodiaema coxpaneHus
OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctemMa opraHnudeckoro Mupa. [IpuHnunsl knaccupuxanuu opranu3smMoB. OcHOBHbIE
CHUCTEMAaTU4EeCKUE TPYIIIb OPraHU3MOB.

JdeMoHcTpanuu

Hoptpetsl: @. Pean, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. M. Onapun, [[x. XonaeiH,
I'. Mémnep, C. Mumep, I'. FOpu.

Tab6uune! u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lacTepa o nuzydenuro

caMo3apoKaeHus Ku3HW», «Cxema onbita C. Muimepa, I'. FOpu», «31ansl HeopraHu4ecKou
sBOMIOLIMNY, «['eoxpoHoIOrnyeckas mkana», «HavanpHble 3Tanbl OPraHuYeCKOn B OIIOLUN,
«Cxema 00pa3oBaHMsI 3yKapHOT MyTEM cuMOUoOreHesa, «Crucrema kuBoi mpupobl», «CTpoeHue
BUpYcay, «Apomopho3bl pacTeHuii», «Puanoputsn, «OTHOKIETOYHBIE BOIOPOCII,
«MHorokaeTouHble Bogopociany, «Mxm», «Ilanopotaukny, «I"onocemenHbie pacTeHus», «Oprassl
[[BETKOBBIX pacTeHUI», «CxeMa pa3BUTHS KUBOTHOTO MUPA», K APOMOP(O3bI )KUBOTHBIX Y,
«IIpocreitmmey, «Kumeanononoctubie», «llmockue dyepBuy, «UneHucronoruey, «PuiOby,
«3emHOBOAHBIEY, «[IpecMbikatommecsy, «IItutpy, «Miekonutarnmey, «Pa3BUTHE )KU3HU B
apXxenckou apey, «Pa3BUTHE )KU3HU B IPOTEPO30MCKON dpe», «Pa3BUTHE )KU3HU B NAJICO30UCKOU



ape», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE KU3HU B KAWHO30MCKON 3Pe,
«CoBpeMeHHas CUCTEMA OPraHUYECKOI O MUPay.
OO6opynoBanue: repdbapun pacTeHU Pa3IMIHBIX OTIEJIOB, KOJJIEKIIUA HACEKOMBIX, BIIa)KHBIC

npenaparbl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU UTJIOKOXKHX, CKEJIEThI IT03BOHOYHBIX
JKUBOTHBIX, Uydesia ITULL U 3Bepel, KOJUIEKIIMM OKaMEHEeI0CTel, OIEe3HbIX UCKOMAEMBIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaiabnas 1adoparopHas padora «MoaenpoBanue onbToB Muiepa—lOpu no n3ydeHunro
a0MOTeHHOT0 CHHTE3a OPraHUYECKUX COCIMHEHUN B IEPBUYHON aTMOChepey.

JlabopatropHas padora «l3yueHne u onucaHne UCKOMAeMbIX OCTATKOB APEBHUX OPraHU3MOBY.
IIpakTuueckas padora «3yuyeHue ocoOeHHOCTEH CTPOCHUS PACTEHUI Pa3HbBIX OTAEIIOBY.
IIpakTuueckas padora «3yueHue ocoOeHHOCTEH CTPOCHUSI TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IlpoucxoskaeHne 4eJI0BeKa — AaHTPOTNIOTeHE3

Pa3znens! u 3anaum anTponosiorud. MeToabsl aHTPOIOJIOTHH.

CraHoBJIeHU € IPEACTABIEHNUN O IPOUCXOXKACHUH YeNIOBEKa. Peluruo3uble BO33peHus.
CoBpeMEHHbIE HAYYHBIE TEOPHH.

Cx0acTBO yenoBeka ¢ )KUBOTHBIMU. CHcTeMaTHUECKOE MOJI0XKEHUE YenoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C )KUBOTHBIMU: CPABHUTEIBbHO-MOP(OIOrnyecKre, SMOpPUOIOrnYeCcKue,
¢uznosoro-onoxuMudeckue, nopeaeHyeckre. OTIMuMs yeaoBeka oT )KUBOTHBIX. [IpsmMoxoxkaeHue
Y KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOH CUTHAJIIBHON
CUCTEMBI.

JBrxyuue cuibl (pakTopbl) aHTPOIOreHe3a: OuoIoruyeckue, conuanbable. COOTHOILICHHE
OMOJIOTUYECKUX U COIMATbHBIX (DAKTOPOB B aHTPOIOT €HE3E.

OcHOBHbIE CTaJUU aHTpoIOreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI (TPOKOHCYJIIbI) U paHHUE
MOHTUABI — O0IIME MPEIKHU YEJI0BEK00Opa3HbIX 00€3bsH U Jr0J1eil. ABCTPaIONUTEKH — ABYHOTHE
IpeaKy Jiroaei. UermoBek yMenblii, epBble U3TOTOBJICHUS OPYIUi Tpyaa. YeloBek NpsAaMOXOAAIui
U TIEPBBIM BBIXOA JIt0eH 3a npenensl AQpuku. Yenosek reiaensoeprckuii — o0Luii npenok
HEaH/IepTaJIbCKOI0 UEJI0BEKa U YEJI0BEKa pa3yMHOro. YenoBek HeaHAepTaIbCKUN KaK BUJ JTIO1eH
XOJIOJHOT0 KJIMMarta. YenoBeK pa3yMHBIN COBPEMEHHOIO THIIA, JEHUCOBCKU I YEII0BEK, OCBOCHUE
KOHTHHEHTOB 3a npezaenaMu Adpuxu. [laneorenernka u najaeoreHOMHUKa.

OBOMIOLMS COBPEMEHHOI'0 YesioBeka. EcTecTBeHHBIN 0TOOp B MOMYIALMAX YEIOBEKa.
MyTanuoHHbIi npouecc u noaumopusM. [lonysuronHbie BOIHBL, Apei] TeHoB, MUTpaLlus U
«3((eKT ocHOBATENS» B MOMYJLILUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacsl. [lonsitue o pace. bonpime pacel: eBporeougHas (€Bpa3uiickas), aBCcTpaio-
HErpouaHas (3KBaTOpHUAJIbHAS ), MOHTOJIOU IHAS (a3MaTCKO-aMepUKaHCcKas). Bpems u myTtu
pacceleHus YesloBeKa 1o mianeTe. EquHceTBO yenoBeyecknux pac. Hayunas HeCOCTOATENBHOCTD
pacusma. [IpucrnocoOneHHOCTh YenoBeKa K pa3HbIM yCIOBHSIM OKpYsKarolel cpeasl. Bausaue
reorpau4ecKoi cpeabl u apeiida reHoB Ha MOPHOJIOTHIO U (DU3HOJIOTHIO YEIOBEKA.

Mex i CLIUIIIMHAPHBIE METO/IBI B (PU3NUECKOM (OM0I0rn4ecKoil) aHTpOINoJIOruu. DBOTIOLMOHHAS
AHTPOIOJIOT Ml U NaJIC0aHTPOIOJIOT U YEJIOBEU ECKUX MONYJIALNNA. BruoconuanbHble ncciae1oBaHus
IpUpOJBl YesoBeka. McecnenoBanyue KOBOIIOLUHA OMOIOTMUECKOI0 M COLUAIbHOIO B UETIOBEKE.
JleMoOHCTpanuu

IMoptpersl: Y. HapsuH, JI. JTuku, 4. 4. Porunckuii, M. M. I'epacumos.

Tabnuibl U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JIOBHON MO3T UesioBeKay, «HenoBexooOpa3Hbie

0663L$IHBI)), «CKeJIeT uejJoBeKa U CKeJIeT HIMMIIaH3E», ((Py,Z[I/IMeHTBI U aTaBHU3MBbI», «I[BI/I)KYIJ_II/IC



CHUJIbI aHTPOIIOTEHEe3a», « IBOJIOIIMOHHOE IPEBO YeJIOBEKay», «ABCTpaIONUTEK», «UenoBek
yMenblit», «HenoBek npsamMoxoasamuiny, «JleHncoBckuii yenoBek» «Heanaepraabibiy,
«KpomanboHLb, «IIpenku yenoBekay, « ITalbl 3BOITIOLHUH YEIOBEKa», «Packl yeaoBeKay.
OO0GopynoBaHue: MyJISKA OKaMEHEIIOCTEH, MPEeIMETOB MaTepHATIbHOM KYJIbTYPHI IIPEIKOB YeTIOBEKa,
penpoaykiuu (dpororpadun) KapTHH ¢ ME(POJIOTHICCKUMU U OMOIEHCKUMH CIOKETaMu

MIPOM CXOKICHUS YeIoBeKa, (hoTorpaduu HaX0JOK NCKOIMaeMbIX OCTATKOB YEJIOBEKa, CKEJIeT

YyesoBeKa, MOJIeNb Yeperia yejoBeka U yepera MyUMITaH3€e, MOZeNlb KHUCTH YesIoBeKa U KUCTH
[IMMITaH3€, MOJIETIH TOpca IPEIKOB YeIOBEKa.

JlaboparopHas pa6ora «/3yueHne 0oCOOCHHOCTEH CTPOCHUS CKEJIeTa YEIOBEKa, CBA3aHHBIX C
IPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «/3yuyeHue sKOJTOTHYECKUX afaNTalui YeTOBEKay.

Tema 6. Jkos10rusl — HAYKa 0 B3aMMOOTHOIIEHUSIX OPTAaHU3MOB U HA/IOPTraHU3MEHHBIX CHCTEM
¢ OKpYy:Kawouiei cpexoi

3apokaeHue U pa3BUTHE 3KoJIoruu B Tpyaax A. 'ym6onsara, K. @. Pynse, H. A. CeBepuosa,

9. TI'exkens, A. Tenciu, B. H. CykauéBa. Pa3nens! u 3agaun sxonoruu. CBsi3b 3KOJIOTUHU € IPYTUMHU
HayKaMH.

Mertozsl sxosioruu. [loneBrie HabMO eHUSA. DKCIIEPUMEHTHI B 3KOJIOTMH: IPUPOAHBIE U
naboparopHbie. MojennpoBaHue B 3KOJIOTMH. MOHUTOPUHT OKpY’KatoLEel Cpebl: TOKaIbHBIMH,
pEeTHOHANBHBIN U TI00ATBHBIN.

3HaueHue SKOJIOIMUECKUX 3HAaHUH JIs yeaoBeKa. DKOJOrH4eCKOe MUPOBO33PEHHNE KaK OCHOBA
CBsI3€i YyenoBeyecTBa ¢ Npupo1oi. POopMUPOBAHHUE SKOJIOTHYECKOW KYIbTYPhI U SKOJIOTMYECKON
rPaMOTHOCTH HaCEIECHHUS.

JdeMoHCcTpanuu

optpetsi: A. I'ymbomsaT, K. @. Pynne, H. A. Ceeprios, D. I'ekkens, A. Tencmu, B. H. Cykaués.
Tabnuipl 1 cxeMbl: «Pa3nens skooruny», «MeToabl IKOJIorun», «CxemMa MOHUTOPUHTA

OKpY’KAIOIIEH Cpesibl».

JlaGoparopHas padora «/3yueHne METO0B SKOJIOIrMUYECKUX HCCIEA0BAHUN».

Tema 7. Opranu3msel 1 cpefa o0UTaHUA

Okonorudeckue GaKTOpbl U 3aKOHOMEPHOCTH HX AercTBus. Kiaccupukarms 3K0morndeckux
(dakTopoB: abuoTHYECKHEe, ONOTHUUECKUE, aHTpONOreHHbIe. O0IIMe 3aKOHOMEPHOCTH €1 CTBUS
sKkoJsiornueckux pakropos. I1pasmino munumyma (K. Hlnpenrens, YO. JIn6ux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOONOHTHBIE OPIaHU3MBI.

Abuornueckue Gaktopsl. CBET Kak 3kojorndeckuil paxrop. JlelicTBue pasHbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJIOTHYECKUE TPYIIbl PACTEHUM U dKUBOTHBIX 110
OTHOILIEHUIO K cBeTy. CUrHajbHast poiib cBeTa. @OTONEepHOAU3M.

TemnepaTypa kak s3xosorndeckuil ¢pakrop. [lefictBue reMiepaTypsl Ha OpraHU3MBbI.
IToiKknnoTepMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BrnaxxnocTs kak sxonornyeckuil ¢pakrop. [Ipucnocobiienuss pacreHuit K mogaep>KaHuI0 BOJHOTO
Oananca. Knaccudukaius pacTeHUi o OTHOIICHUIO K Boje. [Ipucnoco0ieHus )KUBOTHBIX K
W3MEHEHUIO BOIHOIO PEXHUMA.

Cpenpl 00MTaHUSI OPraHU3MOB: BO/IHAs, HA3EMHO-BO3/TyIITHAS, TIOYBEHHAs, ITyOUHHAs
HOJTIOYBEHHAs, BHYTpHOpraHu3MeHHas1. PU3NKO-XUMUYECKHEe 0COOEHHOCTH Cpell OOUTaHHS
opranu3moB. IIpucrnoco6eHns opraHu3MoB K )KM3HH B Pa3HbIX Cpelax.

buonornueckue putmel. BHelmHue u BHyTpeHHUE puTMbl. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco6IeHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN XKU3HU.



Xuznennsie popmbl oprann3MoB. ITonsaTue o xuzHeHHoM Gopme. JKnu3HeHHbIe GOPMBI pacTEHUI:
JIepeBbsl, KYCTAPHUKU, KYCTApHUYKH, MHOT'OJIETHHE TPaBbl, OAHOJETHHUE TPaBbl. JKU3HEHHbIE
(GOopMBI KUBOTHBIX: THAPOOHUOHTHI, F€OOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTU CTpOEHUS U 0Opa3a
YKU3HU.

buotnueckue pakropbl. Busibl OnoTHYECKUX B3aUMOJIEHCTBUI: KOHKYPEHIIUS, XUIIIHUYECTBO,
cum0Ouo3 u ero popmsl. [lapasutusm, kooneparus, MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyieOHn4YecTBO). HeTpoduueckue B3aumosnerictBus (tonuueckue, popuaeckue, hadpuueckue).
3HaueHue OMOTUYECKUX B3aUMOJICICTBHIL IS CYIIIECTBOBAHUS OPraHU3MOB B cpesie OOUTaHUS.
[TpUHLIKIT KOHKYPEHTHOT'O UCKITIOYEHUSI.

JleMoOHCTpanuu

Tabmuie! U cxeMbl: «KoJoruueckrue GakTopb», « CBETOBOH CIIEKTP», « DIKOIOTHUECKUE TPYTIIHI

KUBOTHBIX 10 OTHOILIEHHUIO K CBETY», « T enI0KpOBHbBIE )KUBOTHBIE», «XOJI0JTHOKPOBHBIE
’KMBOTHBIE», «DU3n0NOrnYeckre aanTalyuu 5KUBOTHBIX», «Cpesibl 00U TaHUs OPraHU3MOBY,
«buonoruueckue puTMbI», «Ku3HeHHbIE GOPMBI pacTeHUI», « Ku3HeHHbIe (DOPMBI KUBOTHBIXY,
«QKocucTeMa MU POKOJUCTBEHHOIO Jeca», «DKocucTeMa XBOiHOro jeca», «Llenu nutanus,
«XumuuuectBoy, «[lapazutuzmy», «Konkypenuus», «Cumomos», «KoMMmeHncammsm.

O6opyznoBaHue: repdbapuy pacTeHUHN U KUBOTHBIX, IPUCIIOCOOIEHHBIX K BIUSIHUIO Pa3IMYHBIX
9KOJIOTHYECKUX (PAaKTOPOB, repOapuul CBETONOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX
pacTeHuil, CBETOII0OMUBBIE, TEHEIIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PacTeHus, repdapuu u
KOJIJIGKIIUU TEILJIONIOOUBBIX, 3MMOCTOMKNX, MOPO30yCTOMUMBBIX PACTEHUH, Uydesia TUILl U 3BEepel,
repbapuu pacTeHuil, OTHOCAIUXCS K TUrpoduTam, kcepoduram, Mme30opuTaM, KOMHATHbIE PACTEHUS
JAHHBIX IPYII, KOJUIEKIIUU KUBOTHBIX, OOUTAIOLIMX B Pa3HBIX CpeAax, rep0apuu U KOJIEKLUN
pacTeHui U )KUBOTHBIX, 00JIa1aI0IUX YePTaMU PUCIIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM
YCIIOBU JKU3HU, TepOapUH U KOJIJIEKIIUU PACTEHUH 1 )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (opM,
KOJIJICKIIUY JKUBOTHBIX, YYaCTBYIOIMX B Pa3IMYHBIX OMOTHYECKHUX B3aUMOIEHCTBUSX.
JlaboparopHas pa6ora «BrisBieHne npucnoco0aeHuit OpraHu3MOB K BIHSIHUIO CBETAY.
JlaGopaTropHnas pabdora «BpriBiaeHne npucroco0aeHN OpraHu3MoB K BIUSHUIO TEMIIEPATYPhD».
JlabopaTtopHas pa6oTa « AHaTOMUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rusi BUI0OB H ONMYJISILUH

DKOJIOTHYECKHE XapaKTepucTUKH nonysiiuu. [lomymsius kak Ouonornyeckas cucrema. Posb
HEOJTHOPOJHOCTH CPebl, PU3nUecKuX OaphepoB U 0COOEHHOCTEN OMOJIOTUH BUIOB B
(bopMUPOBAaHUHU MTPOCTPAHCTBEHHON CTPYKTYPhI MOMyIsiiuii. OCHOBHBIE MMOKA3aTEIH MO YJISIUU:
YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUT'PALIHSL.

DKosioruyeckas CTpykrypa nonyiasuud. OneHka YUCICHHOCTH NonyJisiiuu. /J{lnHaMuka nomyasiuquu
u €€ peryJsinus. buotTnueckuii moTeHuan nonyJsinuu. MoaennpoBanue JUHAMUKH MOIYJISILHAH.
Kpussie pocta yncienHocty nomyJssinu. KpuBble BBKUBaHUS. Peryisius 4ucieHHOCTH
MOMYJIALUNA: POJIb (PAKTOPOB, 3aBUCAIINX M HE 3aBUCSIINUX OT IUIOTHOCTH. DKOJIOTUYECKHIE
crpateruu BujioB (r- u K-crparerun).

[TonsTHE 00 PKOJIOTHYECKOM HUIIE BUaa. MecTooOuTaHue. MHOrOMepHast MOZICIIb SKOJOTHYECKOM
Hum [x .M. Xatunacona. Pazmepsl akonornyeckoi HUIM. [loreHnmnansHas u peaau3oBaHHas
HUIIH.

Bun kak cucrema nonyssiuuid. Apeansl BUJ0B. BUABI U UX )KU3HEHHBIE CTPATEruu. DKOJIOTUYECKHE
SKBUBAJICHTBHI.



3aKOHOMEPHOCTH MOBEICHUS] U MUTpallMii )KUBOTHBIX. Bruonornueckue nHBa3uu 4y epoJHbIX
BUJIOB.

JdeMoHCcTpanuu

Hoptpet: . M. XaT4nHCOH.

TaGnuipl U cXeMbl: «IKOJOTUYECKHE XapaKTEPUCTUKH MONyJSIuny, «IIpocTpancTBenHas

CTPYKTypa NOmyJsaiun», « Bo3pactabie nupaMuabl NOMyJasuun», « CKOpOCTh 3aCeICHUS
MOBEPXHOCTH 3EMJIU PA3JIMYHBIMU OpraHu3MamMmy», «Moenpb 3Kkonoruyeckoil Humm Jx.
N. XaTunHCOHaY.

OO6opynoBanue: repdapun pacTeHUH, KOJUICKITUU KUBOTHBIX.

JlaGopaTropHnasi padota «IIpucrnocobienus cemMsH pacTeHHI K pacCeIeHUIO.

Tema 9. Jkos0rus coodmecTB. IKOTOTHYECKHE CHCTEMBI.

CoobmiectBa opraHu3MoB. bruolieHo3 u ero cTpykrypa. CBs3u MeXy OpraHu3MaMu B OMOIIEHO3E.
Okocucrema Kak oTkpbITas cucrema (A. Jx. Tencnn). @yHKIMOHAIBHBIE OJIOKH OPraHU3MOB B
9KOCHUCTEME: TPOAYLEHThI, KOHCYMEHTHI, peyLeHThl. Tpopuueckue yposHu. Tpopuueckue nenu u
cetu. Abnotuueckue 610ku sKocucTeM. I1ouBbI 1 uibl B 3xocucreMax. KpyroBopot BemecTs u
IIOTOK PHEPTHH B SKOCUCTEME.

OcHOBHbIE [TOKa3aTesu 3KocucTeMbl. bruomacca u nmpoaykius. DKoorudeckue nupamuibl Yuced,
Ouomacchbl U SHEPruu.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HanpasieHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBUYHbIE U BTOPUYHBIE CYKIIECCUU U UX
IPUYUHBL. AHTPOIOI€HHbIE BO3JIEHCTBUS Ha cyKlieccuu. KimmakcHoe coo0111ecTBo.
buopa3znooGpa3ue 1 MonHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
[TpupoaHbIie 3KOCUCTEMBL. DKOCUCHEMblL 03D U peK. DKOCUCTEMbL MOPeUl U OKeaHO8. DKOCUCHEeMbl
MYHOp, 1ecos, cmeneti, nyCmbolHb.

AHTpPOINOIr€HHBIE SKOCUCTEMBI. ATpodKocucTeMa. ArpoleHo3. Pa3nnuns Mex 1y aHTpONOr€HHbIMU
U IPUPOAHBIMHU IKOCH CTEMaMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOosKkocucteM. ['opozackas ¢opa u dpayHa.
CunaHTpOonH3anus ropoackoil GpayHsl. bruomgornueckoe 1 X03s1CTBEHHOE 3HAYEHUE arPOIKOCHCTEM
1 ypOo3KOCHCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSA OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B 3KOcHCcTeEMax. Pob
KACKAOH020 3(hhekma u 8U006-30Upukamopos (Kiroueswvlx 6Uu008) 8 (yHKYUOHUPOBAHUU
akocucmem. IlepeHoc sHeprun 1 BEIEeCTB MEXly CMEXHBIMU IKOCUCTEMaMHU. Y CTOHYMBOCTh
OpPraHKU3MOB, NOMYJISILIMM U IKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U AHTPOIOIN€HHBIX BO3/1EHCTBUH.
Mexanusmbl 6030eiicmeus 3a2pa3HeHUti pasHvlX MUnoe Ha cyoop2aHusMeHHOM, OpP2aAHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKONOSULECKO20 HOPMUPOBAHUSA
AHMpPON02eHH020 8030eticmeus. MeTon0710rusi MOHUTOPHHIa €CTECTBEHHBIX U aHTPOIIOICHHbBIX
HKOCHCTEM.

JdeMoHCcTpanuu

[opTpet: A. JIxx. Tencnu.

Tabauusl u cxembl: «CTpyKTypa OHOLIEHO03a», « DKOCHCTEMA IIUPOKOIMCTBEHHOTO Jeca,

«2KocucTeMa XBOWHOrO Jiecay, «DyHKINOHAIBHBIE IPYIIIBI OPTraHU3MOB B 3KOCHUCTEMED,
«KpyroBopot BemiecTB B 3xocucteme», «llenu nutanus (macTOMIHAS, IETPUTHAS )»,
«DKoJ0ruyecKast mupaMua Yucen», « IKoJorndeckas mupaMuaa 6uomMmacchl», « JKoJIornyeckas
nupamuia sueprun», «O0pasoBanue 6onoray, «IlepBuunas cykieccus», «BoccTanoBieHue aeca
nocie noxapa», « JKOCUCTEMa 03€pa», «ArporeHo3», «KpyroBopor BeuecTB 1 OTOK SHEPTUU B
arpoueHo3e», «IIpuMepsl ypooskocucTem».



Ob6opynoBanue: repdapuu pacTeHUH, KOJIJISKIIUU HACEKOMBIX, Uydelia MTHIl U 3Bepeil, repdapuu

KYJIbTYPHBIX U IUKOPACTYLIUX PAaCTEHU, aKBapUyM Kak MOJI€Ib 3KOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypoo3KOCHCTEMBD».

JlabopaTopHas padora «/3yuenue paznooOpa3usi MEJIKHX MOYBEHHBIX YJICHUCTOHOTUX B Pa3HBIX
IKOCHUCTEMAX).

IKCKypeHs «IKCKypcusl B TUITMUHBIN OHoreoneHos (B 1yopaBy, Oepe3HsK, ebHUK, Ha
CYXO/IOJIbHBINA WIJIM TTOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKcKypeus «IKCKYpCHUs B arpodKOCHCTEMY (Ha MOJIe WIIA B TETUIMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — rnodanbHas 3kocucTeMa

buocdepa — obmiertanerapaasi 060704Ka 3eMITH, I/1€ CYIIECTBYET UITH CYIIECTBOBAJa KU3Hb.
Pa3zBuTtue npencraBnenuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuasackoro o
ounochepe. Obmactu 6uochepsl u eé cocrtas. JKuBoe BemecTBo 6uochepsl U ero GyHKIHUH.
3aKOHOMEPHOCTH cyliecTBoBaHUs Onocdepsl. OcodeHHocTH 6rochepsl Kak ri100aabHON
sKocucTeMsl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl BemecTs u
OroreoxuMuYecKre NUKIbI (yriepoaa, a3oTa). PUTMuuHOCTS siBieHU# B Onocdepe.

3onansHOCTH Ouochepsl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CyIIIN: TYH/APA, XBOWHBIE JIeca,
CMeIlIaHHbIE U M POKOJUCTBEHHBIE JIeca, CTENH, CaBaHHBI, IIyCThIHU, TPOIIMYECKHE JIeca,
BbICOKOropbsi. Kitumart, pacTUTeNbHbIN U )KMBOTHBIM MUP OMOMOB CYILH.

CrpykTypa u (QyHKIUS )KUBBIX CUCTEM, OI[€HKA UX PECYPCHOI0 MOoTeHIHala U OuochepHbIxX
GbyHKIMA.

JdeMoHCcTpanuu

IHopTpetsl: B. U. Bepnaackuii, 3. 31occ.

Ta6muiml u cxembl: «I'eochepsr 3emnuny, «KpyroBopot azora B mpupozae», «Kpyrosopor yriepona
B nipupoje», «KpyroBopor kucnopozaa B npupoae», «KpyroBopot Bozsl B mpupoae», «OCHOBHbIE

onoMmebl cymmny, «KimmMatnueckue mosica 3emmny, «Tynnpay, «Taliray, «CMemaHHbIi J1ecy,
«IupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponnyeckuii sec.
OO6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIUH KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kamomas cpeaa

OKONOruuecKrue KpU3KucChl U UX NpuuuHbl. Bo3nelictBue uenoBeka Ha Ouocdepy. 3arpsizHeHue
BO3AYILIHOM cpeapl. OxpaHa Bo3yxa. 3arpsi3HeHUe BOJHON cpelibl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne mouBsl. OXpaHa MOYBEHHBIX PeCypcoB. VMI3MeHeHne Kimumara.

AHTpPOIIOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U KUBOTHBIA MUP. OXpaHa paCTUTEIBHOTO U
KUBOTHOr0 MUpa. OCHOBHBIE PUHIUIIBI OXpaHbl pupoabl. KpacHble kauru. Ocob6o oxpaHsemble
npupoausie Tepputopun (OOIIT). borannueckue caapl 1 300J0IrMUECKHE TAPKU.

OcCHOBHbIE IPUHIUIBI YCTONYUBOIO Pa3BUTHS YEIOBEUECTBA U PUPObl. PaninonansHoe
MIPUPOAOIIOIB30BAHNUE U COXPAaHEHHE OMOJIOTMYECKOro pasHooOpaszus 3emum. O0mume
3aKOHOMEPHOCTH TTI00aJIbHBIX IKOJOTHYECKUX KpU3nucoB. OCOOCHHOCTH COBPEMEHHOT0 KpHU3Kca U
€ro BEpOSITHBIE TOCIECTBUS.

Pa3BuTue METO10B MOHUTOPUHTA PA3BUTHS ONACHBIX TEXHOTEHHBIX IpoleccoB. CucmemHvle
uccredo8anus nepexooa K pecypcocbepezaroujeli U KOHKYpeHmocnocooHolu

snepeemuxke. buonozuyeckoe pasnoobpasue u buopecypcol. Hayuonanvuvie unghopmayuontvle
cucmembyl, obecneuusaroujue 00CMyn K UHGoOpmMayuu no coOCMOSHUIO OMOeIbHbIX 8UO08 U
akocucmem. OCcHOBbL IKOpeadUIUMayuu IKOCUCmMeM u cnocovo8 6opvobl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u Hazemmvix 3KOCUCTNEM.



JleMoOHCTpanuu

Tabsuie! U cxeMmbl: «3arpsa3HeHune atMmocepbl», «3arps3HeHue rujipochepol», «3arpsi3HeHHe
nouBbl», «[lapHukoBsIil 3¢ dexT», «Ocob60 oxpaHsieMble IPUPOAHbIE TEPPUTOPUNY, «Moaenu
YIPABJISIEMOT O MUPA».

O6opynoBanue: ¢poTorpadguu oXpaHsieMbIX pacTeHUuH U )KUBOTHBIX KpacHoii kauru Poccuiickoit

®enepanuu, KpacHoil KHUTH perMoHa.

INIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI 11O BUOJIOI'MHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHHS K Pe3yJIbTaTaM OCBOCHHUS 00YYaIOIIUMHUCS IPOTpaMM
cpeaHero ob1ero o0pa3oBaHus: JINYHOCTHBIE, METANIPEIMETHBIE U NIPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX Pe3yJIbTATOB OCBOEHUS IPOrPaMMBI 110 OMOJIOTUHU BbIAEIEHBI
CJIEAYIOIME COCTABIIAIOLINE: OCO3HAHUE 00Y4aroIIMMUCSA POCCUNCKOM IpaskJaHCKOW UAEHTUYHOCTU
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH U CAMOOIIPEIETICHUIO, HAIuyue MOMU8Ayul K
00yuyeHuI0 OMOJIOTHH, YeNleHanpasieHHoe pa3eumue BHYTPEHHUX YOeKIeH! ) JINYHOCTH Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEH U UCTOPUYECKUX TPAIULIMI pa3BUTUS OHMOJIOrMUECKOI0 3HAHUS, 20MOBHOCHb
u cnocobnocms 00Yy4aIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH AESTEILHOCTH LIEHHOCTHO -
CMBICJIOBBIMHU YCTaHOBKaMH, IPUCYLIUMH CUCTEME OHOJIOrMYECKOro 00pa3oBaHus, Haludue
npasoCco3HanUs IKOJIOTUIECKON KYJIbTYPbl, CHOCOOHOCIU cMA8UmMb I€IU U CTPOUTD KU3HEHHBIE
IUUTaHBI.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS MIPOrPAMMBI 110 OMOJIOIMH JOCTUTAIOTCS B €IMHCTBE YUeOHOM U
BOCIIUTATENbHOMN 1€ATEIbHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKHUMH U JYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSTHIMU B
00IIIecTBE MPaBUJIaMH U HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT IpoIleccaM caMoIlO3HAHMS,
CaMOBOCIHUTAHMS U CaMOPa3BUTHUS, Pa3BUTHS BHYTPEHHEN MO3UIUH JIUYHOCTH, TATPUOTU3MA U
YBa)KEHUS K 3aKOHY U NIPaBONOPSIKY, UEJIIOBEKY TPYy/la U CTapUIEMY IMOKOJIEHUIO, B3AUMHOTO
yBa)kKEHUs1, OEPEKHOT0 OTHOILIEHUS K KYJIbTYPHOMY HACIEIUIO U TPAJIULIUSAM MHOIOHAI[MOHAJIBHOIO
Hapona Pocculickoil @enepanuu, NIpupoie U OKPYKAOILIEH Cpelie.

JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS yueOHOro npeamMera «buonaorus» qomKHBI OTpaxaTh
TFOTOBHOCTb U CIIOCOOHOCTH 00Yy4arOIMXCsl PyKOBOJICTBOBAThHCSI CPOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMOI LICHHOCTHBIX OPUEHTALUH, TIO3UTUBHBIX BHYTPEHHUX YOESKICHUH,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM LIEHHOCTSIM POCCHIICKOro 00111eCTBa, pacIiipEeHUE )KU3HEHHOT0
OIIbITA U OIBITA JEATENBHOCTH B MPOLIECCE PEATTM3ALMU OCHOBHBIX HANpPaBICHUI BOCIUTATEIbHON
JeSITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaK1aHCKOro BOCIUTAHUS

cOpMHUPOBAHHOCTh I'PAXKAAHCKONW MO3UIIUN 00YJArOIIErocst Kak akTHBHOT'O U OTBETCTBEHHOI'O
YJIeHa POCCUHCKOT0 OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M 003aHHOCTEH, yBa)KEeHHE 3aKOHA U IIPABONOPAIKA;
TOTOBHOCTb K COBMECTHOM TBOPUECKOH 1E€ATEIBHOCTH IPU CO3/1aHUN YUEOHBIX IPOEKTOB, PELICHUH
yueOHBIX U MTO3HABATENBHBIX 33/1a4, BBINOJIHEHUN OMOJIOTHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEATh COOCTBEHHYIO TO3UIIUIO 110 OTHOILIEHHUIO K SBJICHUSM COBPEMEHHON
JKM3HHU U OOBSICHATE €&;



YMEHHE YUYUTHIBaTh B CBOMX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMO/ICH CTBUS JIIO1eH
C Pa3HBIMH YOXKICHUSIMU, KYJIbTYPHBIMH IEHHOCTSMHU U COI[MATILHBIM ITOJIO’KEHUEM

TOTOBHOCTh K COTPYJIHUYECTBY B MPOI[ECCE COBMECTHOTO BHITIOJIHCHUSI YISO HBIX, ITO3HABATEITBHBIX
Y UCCIIEIOBATEIhCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIIEHUSI K MHCHHIO ONIIOHEHTOB MTPH
00CYXJICHHH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM I TENHHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHICKOMN IpakIaHCKON UICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH Tiepen PoamHoi, TopaocTu 3a cBOM Kpaii, cBoro Poguny, cBoi
SI3BIK U KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHAITMOHAIBHOT 0 Hapoaa Poccun;

IIEHHOCTHOE OTHOIIICHUE K IPUPOJTHOMY HACJIEAUIO M MTAMSTHUKAM MTPUPOJIbI, TOCTHKCHHSIM
Poccuu B Hayke, HICKYyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC,

CIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUIICKUX YUEHBIX B CTAHOBIIEHUE U pa3BUTHE OWOJIOTHUH,
MOHUMAaHUS 3HAUYE€HUS OMOJIOTMH B TIO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 OOIIECTBA;

uaeitHas yoex1€HHOCTh, TOTOBHOCTD K CIIY>)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32 €ro
cynn0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUSI:

OCO3HAaHHE TYXOBHBIX [IEHHOCTEW POCCUICKOr0 HapoOAa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT O MTOBEICHHS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOWIUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJUTEIISIM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUHM C TPAIULIMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUUECKOE OTHOIIEHHUE K MUPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOI O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHI;

MOHMMaHUE SMOLIMOHAILHOT O BO3EHCTBUS KUBOU TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHIO B Pa3HBIX BUJAaX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATH KauecTBa
TBOPYECKOW JINYHOCTH;

5) ¢puznyeckoro BocnuTanus, GOPpMHPOBAHNUS KYJIHTYPbI 310POBbS H IMOIHOHAIBHOTO
OJaromosryums:

MOHUMAaHUE U peajin3aliusi 3J0pOBOT0 M 0€30MacHOro 0opasa Xu3HH (370pOBOE MTUTAHUE,
COOJII0/IeHNE TUTUEHWY €CKUX TTPAaBUJT 1 HOPM, COAJIaHCUPOBAHHBIN PEXKUM 3aHATUN U OTIBIXA,
perynsipHasi puznyeckasi akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS
K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHWE IICHHOCTH MPaBUJI MHANBUIYAILHOT'O U KOJIJIEKTUBHOT'O 0€3011aCHOT 0 TIOBEACHUS B
CUTYALUIX, YTPOXKAIOUIMX 310POBBIO U )KU3HU JIHOJIEH;

OCO3HAHUE MOCTECTBUN U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB,
KypeHHs1);

6) TPyA10BOT0 BOCIIMTAHUS

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOI00uE;

TOTOBHOCTb K aKTUBHOM J1€ATEbHOCTH TEXHOJIOIMYECKON U COLMaNbHOM HANPaBJIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATD, INIAHUPOBATh U CAMOCTOSITEIILHO BBIMOJIHATH TAKYIO J1EATEIbHOCTD;



MHTEpEC K Pa3Nu4HbIM chepaM MpodeccnoHaNbHON AeATEeIbHOCTH, YMEHHE COBEPLIATh
OCO3HAHHBIN BBIOOP OynyIIeH npodeccuu u peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIAHbI;
FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO00pa30BaHUIO Ha MPOTSXKEHUU BCEH KU3HU;

7) 3KOJIOTHY€ECKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH 11€J1ec000pa3HOe OTHOILIEHUE K PUPOE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHMS;

MOBBIIICHNE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: IPUOOpETEHNE OMbITa MJIAHUPOBAHUS TOCTYIKOB U
OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUHN JJIs1 OKPY>KaIOILEH Cpeabl;

OCO3HaHUE II100aTbHOI0 XapakTepa SKOJIOTHYECKUX Mpo0JIeM U MyTel UX pelIeHus;

CMOCOOHOCTH UCIIONIb30BaTh MIPHUOOpPETaeMbIe MTPHU N3YyYEHUH OMOJIOTUYU 3HAHUS U YMEHHUSI IPU
peleHuu npodiieM, CBSI3aHHBIX C palliOHATBHBIM MPUPOIO0IH30BAHUEM (COOII0ICHHUE TTPABHII
MOBEJIEHUS B IIPUPO/IE, HAIIPABJICHHBIX HA COXpaHEHHE PaBHOBECHS B 3KOCHCTEMaX, OXpaHy BUIIOB,
aKocHucTeM, Ouochepsr);

AKTUBHOE HENIPUITUE NEHCTBUI, TPUHOCAILMX BPEI OKPYKAIOIIEH MPUPOJHON Cpeae, yMEHUE
IIPOrHO3UPOBATh HEOJIArONPUITHBIE IKOJIOTNYECKUE TTOCIIEACTBUS NPEANPUHUMAEMbIX AeHCTBUN U
IPegOTBpAIIATh UX;

HaJIMYUe Pa3BUTOr O 3KOJOTMYECKOI0 MBIIIJICHUSI, SKOJIOTMYECKOM KYyJIbTYpBbl, ONbITa JEATENbHOCTH
9KOJIOTMYECKON HAIIPaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATLCS UMU B II03HABATEJIbHOM,
KOMMYHUKATHBHOM U COL[MAJIbHOM NMPaKTUKE, TOTOBHOCTH K YYaCTHIO B PAKTUY €CKON
JeSITeIbHOCTH SKOJIOTMYECKON HaNpaBlIeHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHHUSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 00ILECTBEHHON MPAKTUKU, OCHOBAaHHOI'O Ha JIMAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCO3ZHAHUIO
CBOEr0 MeCTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHNUE SI3bIKOBON U UMTATENbCKON KYJIbTYPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY
JIOABMHM U TTO3HAHUS MUPA;

IIOHMMaHue crieln PUKN OMOJIOTUN KaK HayKH, OCO3HAHUS €€ posi B pOPMHUPOBAHUU
palMOHAIBHOI0 HAYYHOI'O MBIIIIEHUS, CO3/1aHUHU LIEIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIIEM
MUPE KaK O €IMHCTBE IIPUPO/Ibl, YEJIOBEKA M OOIIECTBA, B TO3HAHUM ITPUPOIHBIX 3aKOHOMEPHOCTEN
U PELIEHUH IPOOJIEM COXPAHEHNUS IPUPOIHOTO PABHOBECHS;

yOeX1EHHOCTb B 3HAUMMOCTH OMOJIOTUY /ISl COBPEMEHHON IIUBUIIM3ALUU: 00ecIiedeHs] HOBOTO
YPOBHS Pa3BUTHUSI MEUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOIOT U, CIOCOOHBIX pellaTh
pecypcHble IPoOIeMBbl Pa3BUTHS UEJIOBEUECTBA, IOMCKA MyTEH BbIX0/1a U3 IJ100aJIbHBIX
HKOJIOTHYECKUX POOJIeM U o0ecrieyeHus Iepexoia K yCTOHUYNBOMY Pa3BUTHIO, PALIMOHAIIBHOMY
HCIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;
3aMHTEPECOBAHHOCTh B IOJy4YE€HUH OMOJIOTMYECKUX 3HAHUM B LIEJISIX OBBILIEHUS 001EeH KyJIbTYpHI,
€CTECTBEHHO-HAaY4YHOI IrpaMOTHOCTH, KaK COCTaBHOM YacTu (yHKIIMOHATIbHOW I'PaMOTHOCTH
oOyuaronxcs, (GopMUPYEMOM NpU U3yUYEeHUU OMOJIOTUH;

MOHUMaHHE CYITHOCTH METOO0B MTO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
MCI0JIb30BaTh MOJIy4aeMble 3HAHUS J1JI aHAJIM3a U OObSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpPa U
IPOUCXOASIINX B HEM N3MEHEHHH, yMEHHE eTaTh 000CHOBaHHbIEC 3aKIIIOYCHHS HA OCHOBE
HaYYHBIX ()aKTOB M UMEIOIMXCS TAHHBIX C LIEJIbIO MTOJIyYEHHS JOCTOBEPHBIX BBHIBOJIOB;
CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOIB30BAaTh OMOJIOTHYECKU e 3HAHUS JJIs PEIICHUs IpodiieM B
pEaIbHBIX JKU3HEHHBIX CUTYALMSIX;

OCO3HAHUE IIECHHOCTH Hay4YHOH J1eATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH I POEKTHYIO U
UCCIIEZI0BATEIbCKYIO 1€ATEIbHOCTh MHANBHUAYAJILHO U B TPYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTB K HCIIPCPLIBHOMY O6pa3OBaHI/II-O )51 caMoo6pa30BaHmo, K aKTUBHOMY
MOJTY4YCHUTIO HOBBIX 3HAHUH 10 OMOJIOTUH B COOTBETCTBHUU C KHU3HCHHBIMU HOTpC6HOCT5[MPI.

METAINPEJIMETHBIE PE3YJIBTATbBI

MerTanpenMeTHbIe pe3yIbTaThl OCBOECHUS yueOHOro nmpeamera « buosaorus» BKIIIOYaOT: 3HaUMMbIE
TU1s1 POPMUPOBAHUST MUPOBO33PEHUS 00YUAIOIIUXCS MEK TN CITUTUTMHAPHBIE (MEXKITPEIMETHEIC)
oOIIIeHayYHbIe TTOHSITHS, OTPAKAIOIIUE I[EJIOCTHOCTh HAYYHON KapTHHBI MUPA U CHEU(UKY
METOJIOB MTO3HAHHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, SHEPTUs, SIBJICHUE,
MpoIlecC, CUCTEMA, HAyUHbIH (DaKT, MPUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
uccliefioBaHre, HaOII0AeHNe, U3MEpEeHHe, SIKCIIEPUMEHT U JIpYTUe); YHUBEpcalbHble yueOHbIe
neicTBus (T03HaBaTeNIbHbIC, KOMMYHUKATHBHBIC, PETYJIITUBHBIC), 00€CIICUNBAIOIINE
dbopmupoBaHue GyHKIIMOHAIBHON I'PaMOTHOCTH U COLMATBHON KOMIIETEHLIMH 00yUYaoInXCs;
CIOCOOHOCTH 00YUYaIOIIKUXCS UCIIOIb30BATh OCBOEHHBIE MEXKIUCIUTLITHHAPHBIE,
MHUPOBO33pEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIC TEHCTBUSI B TO3HABATEILHON U
COLMAJIBHOM IIPAKTHUKE.

B pe3ynbTaTe n3ydenust OMoI0ruy Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus y 00ydaromerocs
OyayT copMupOBaHBI TO3HABATEIILHBIE YHUBEPCAIbHBIC YU€OHBIE IEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC YaeOHbBIE IEUCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YU€OHBIC IEHCTBHS,
COBMECTHAs AESITEIbHOCTb.

MerTanpenMeTHble pe3yIbTaThl OCBOCHUS ITPOrPaMMBbl CPEIHEro 001Iero o0pa3oBaHusl JOKHBI
OTpaXkaTh:

OBJaieHHe YHHBEPCATbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AefiCTBUSIMM:

1) 6azoBbIe JOrHYecKue AeHCTBHUS:

CaMOCTOSITENILHO (POPMYIMPOBATh M aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
UCIOJIb30BaTh P OCBOEHUH 3HAHUI MPUEMBI JIOTHYECKOr0 MBILIUICHUS (aHAIN3a, CHHTE3A,
CpaBHEHMS, KJIacCH (PUKAIIH, 0000IIEH!S ), PACKPBIBATH CMBICT OMOJIOrMYECKUX TTOHATHH
(BBLIETIATH MX XapaKTepHBIE MPU3HAKH, YCTAHABIMBATH CBSI3U C JPYTUMH MOHITUSAMH);
OIpeNEeNATh LN 1eATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHUSI, COOTHOCUTH
pe3yJIbTaThl ACSITEIbHOCTU C IOCTAaBICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOrNYECKUE MMOHATHS Il O0BSICHEHUs (PaKTOB U SBJICHUH KUBOM NPUPOABL;
CTPOMTD JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, I€AYKTUBHBIE, 110 AaHAJIOTHUH ), BHISIBIISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUNS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYJINPOBATH BBIBOJbI U
3aKJIIOYEHMUS;

IPUMEHSATh CXEMHO-MOJIEJIbHbIE CPEICTBA IS IIPEICTAaBIICHHSI CYLIECTBEHHbIX CBA3EH U
OTHOIIEHUH B U3y4aeMbIX OMOJIOTMUECKHX 00BEKTaX, a TAKXKE MPOTUBOPEUU PAa3HOTO POa,
BBISIBJICHHBIX B PAa3JIMYHBIX MHPOPMAI[MOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh MJIaH PEIICHUS TPOOJIEMBI ¢ yU4ETOM aHAINM3a UMEIOIINXCS MaTepHAIbHBIX U
HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B 1€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB 1I€JIIM, OLIEHUBATh
PHMCKH MOCJENCTBUMN NEATENBHOCTH;

KOOPJMHUPOBATH U BBINOJIHITH paOd0OTy B YCIOBUSX PEaIbHOI0, BAPTYAJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUIEHUE IPU PEILICHUH )KU3HEHHBIX TP 00JIEM.



2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQJICTh HABBIKAMH YY€OHO-HCCIIEIOBATEIbCKON U MPOCKTHOM eI TeIbHOCTH, HABBIKAMH
paspenieHus mpoodeM, CioCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOZIOB
PCHICHUA MMPAKTUYCCKUX 3aayd, IPUMCHCHHUIO Pa3JIMYHBIX MCTOJOB ITO3HAHU A,

HCIOJIb30BATh PA3JIMYHBIC BUABI ACATCIbHOCTHU 110 IMMOJTYUCHHUIO HOBOI'O 3HAHHUA, €TI0
HHTCPpIpETAlINN, npeo6pa3OBaHmo " MPUMECHCHHIO B y‘—Ie6HBIX CUTyallusX, B TOM YHCJIC ITPU
CO3aHUN yqe6HBIX 1 COMAJIBHBIX ITPOCKTOB;

q)OpMI/IPOBaTI) Hay‘lHBIfI THUIT MBIIJICHUSA, BJIAACTh HAYYH on TepMHHOHOFHeﬁ, KIITFOY€BbIMU
INOHATUAMU U METOAAMU,

CTaBUTH U (bOpMy.]'H/IpOBaTI) COOCTBEHHBIE 3aa4Uu B O6p&30BaTeHBHOI>'I ACATCIIBHOCTH U ) KU3HCHHBIX
CUTyalusix;

BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATDL 3aa4y, BbIIBUTATb TUIIOTC3Y eé
peLIeHHUs, HAXOUTh apryMEHTBI ISl JOKa3aTelIbCTBA CBOMX YTBEPXKICHUI, 3a1aBaTh MapaMeTPbl 1
KPUTEPUU PELLICHUS;

AHAJIM3UPOBATh MOJTYYCHHBIC B XO4€ PCIICHHUA 3a/1aUX PE3YJIbTAThl, KPUTUUICCKHU OLICHUBATL UX
AOCTOBEPHOCTH, MPOTrHO3UPOBATH U3BMCHCHUEC B HOBBIX YCJIIOBHUAX;

JTaBaTh OL[EHKY HOBBIM CUTYyallUsIM, OLIEHUBATh NPUOOPETEHHDII OMBIT;

OCYILECTBIISATH LIEJICHANIPABICHHBINA ITOUCK TIEPEHOca CPEICTB M CIOCOOOB JICHCTBUS B
npoecCuOHANBHYIO CPENY;

YMETH IICPCHOCUTH 3HAHUA B ITIO3HABATCIIbHYIO U IMTPAKTUYCCKYIO oOactu KU3HCACATCIIbHOCTH,
YMETb HHTErpUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX o0sacreil;

BBIIBUT'aTh HOBBIC UJCH, ITPEAJIAraTb OPUTI'MHAJIBHBIC IOAXOAbI U PECIICHUSA, CTABUTH HpO6J’ICMBI u
3aJ1a4¥, JOMYCKAIOIINE aJbTCPHATHBHBIC PEIICHUSI.

3) pabora c ungopmanueii:

OPHEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHPOpPMALIUU (TEKCTE Yy4eOHOro nocodus, Hay4Ho -
HOMYJISIPHON JIMTEpaType, OMOJIOrMYECKHX CIIOBAPSX M CIIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax
JaHHBIX, B IHTEpHETE), aHANU3MPOBaTh MH(POPMALIMIO PA3INYHBIX BUJIOB U ()OPM NPEACTABIIEHUS,
KPUTUYECKU OLIEHUBATH €€ IOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

(bopMyIpoOBaTh 3aIPOCHl U MPUMEHATH PA3JINYHBIE METOBI P IMTOUCKE U 0TOOpE OMOIOrNYECKOM
nHpopmaIuu, He0OXOIUMOM /1 BBITIOJIHEHHS Y4EeOHBIX 3a]1a4;

IpUoOpeTaTh ONBIT UCIOIB30BaHUS UH(OPMAILIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
COBEPIIEHCTBOBATh KYJIbTYyPY AKTUBHOT'O HCII0JIb30BAHUS Pa3IMYHBIX IIOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPAThH ONTUMAJIbHYIO (hOpMY IpeCTaBiIeHUs OMOJOrnYecKoi HHpopManuu
(cxembl, rpaMKy, AUarpaMMbl, TaOJIULbI, PUCYHKU U APYTOE);

MCII0JIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEICTBA MPHU paboTe ¢ OnoIornyeckoi nHpopmarmei:
IPUMEHATh XUMUYECKUE, PU3NUECKIE U MATEMATUUECKHE 3HAKU U CUMBOJIbI, OPMYJIbI,
ab0peBHaTypy, HOMEHKJIATYpy, UCIIOJIb30BaTh U IPE0OPa30BHIBATH 3HAKOBO-CUMBOJINYECKUE
Cpe/CTBa HATJISTHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3alIUTHI HH(OpPMALIUHU, HH(OPMAILIMOHHOMN 0€301acHOCTH
JUYHOCTH.

OBJ]aI[eHI’Ie YHUBEPCAJTBbHBIMUA KOMMYHUKATUBHBIMU [[eﬁCTBHHMH:

1) o6menne:

OCYHICCTBJIATE KOMMYHHUKAIIUU BO BCCX C(bepax JKU3HHU, dAKTUBHO Y4aCTBOBATb B AXAJIOT € UJIN
JIMCKYCCHU TI0 CYILIECTBY 00CYK/1aeMOM TeMbI (YMEHHUE 3a]1aBaTh BOMPOCHI, BBICKA3bIBATh CYKJICHUS



OTHOCHTEIILHO BBIIIOJHEHMS IPEATIaraeMoil 3ajauy, yYUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
HNO3UIMM IPYTUX YYACTHUKOB JHAjora Wil JUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHUS, IOHUMATh 3HAUEHHUE COLIMAJIbHBIX 3HAKOB,
HPEANOCHUIOK BOBHUKHOBEHUS KOH(IMKTHBIX CUTYallUi, YMETh CMAr4aTh KOHQIUKTHI U BECTU
IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMU CIIoco0aMu OOIIEHUS U B3aUMOAEHCTBHSI, TOHUMATh HAMEPEHUS APYTHX
JroieH, IPOSBISATH YBAKUTEIIbHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM opme
(bopMyIHpPOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHAs JIesITeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHANBHUAYaIbHONW paOOThI IPH pEIICHUN
Ononornyeckoi mpodaeMbl, 000CHOBBIBATH HEOOXOAMMOCTD ITPUMEHEHHSI IPYNIOBBIX (hopm
B3aMMOJEHCTBUS IPU PELIEHNN y4eOHOH 3a7auH;

BbIOMpaTh TEMATHKY U METOJIbl COBMECTHBIX JIEUCTBUHN C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEN Ka)KJ0ro 4JIeHa KOJJIEKTUBA;

IIPUHUMATh LEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEUCTBUS 11O €€
JOCTHKECHHIO: COCTABIIATH IUIAH JEICTBUM, PACIPENEIATh POJIU C Y4ETOM MHEHUM YYaCTHUKOB,
00CyXIaTh pe3ybTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/1a M KaX/10r0 y4aCTHUKA KOMaH/Ibl B OOIIUI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBbIE IPOEKTHI, OLICHUBAThH UJEU C O3ULMN HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTHYECKON 3HAUYMMOCTH;

OCYILECTBJIATh NO3UTUBHOE CTPATETUYECKOE NIOBEACHUE B PA3JIMYHBIX CUTYALUsIX, IPOSBIIATH
TBOPUYECTBO U BOOOpakeHUe, ObITh HMHUITUATHBHBIM.

OBiaieHHe YHMBEPCATBHBIMH PEryJIiTUBHBIMH 1eHiCTBUSIMU:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOrNYECKUE 3HAHUS JUJIS BBISIBJICHUSI TPOOJIEM U UX PEIICHUS B )KMU3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BbIOMpaTh HA OCHOBE OMOJIOrMUECKUX 3HAHUI LI€JIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOUX
JIEUCTBUAX U MOCTYIKAX 110 OTHOLICHHIO K )KUBOM IIPUPOAE, CBOEMY 310POBBIO U 310POBBIO
OKPYXaIOILHUX;

CaMOCTOSITEJILHO OCYLIECTBIIATH [103HABATEIbHYIO J€STEIbHOCTD, BBISBISTH IPOOJIEMBI, CTABUTD U
(bopMyIrpoBaTh COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON J1€ATEIbHOCTH U YKU3HEHHBIX
CUTYyalMsIX;

CaMOCTOSITENILHO COCTABJIATH IIJIaH PEIIEHUS MPOoOJIeMBbl ¢ YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEANOYTEHU;

JIaBaTh OL[EHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH y4eOHOr o IpeiMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIOcoOCTBOBAThH (POPMUPOBAHHIO U MPOSIBICHHUIO IIMPOKOM 3pYAULIMU B pa3HBIX 001acTAX 3HAHUH,
MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeIbHBIN U KyJIbTYpHBII YPOBEHb.

2) cAMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JA€ATENbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YNIBTATOB LIEIIM;

BJIa/IETh HAaBBIKAMM I103HABATEJIbHON pe(IIeKCHU KaK OCO3HAHUS COBEPILAEMbIX €W CTBUN U
MBICIIUTENILHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, HCII0Ib30BaTh NPUEMBI pediekcun A
OLIEHKU CUTYallld, BEIOOPa BEPHOIO PEILIECHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTHUX MPH aHAJIN3€E Pe3yJIbTaTOB JAESITEIbHOCTH;

3) npunsiTHe cedsl M APYrux:

MPUHUMATH ce0s, TOHUMAas CBOM HEJOCTATKU U IOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX IPH aHAJIM3€E Pe3yJIbTaTOB JESITEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO IPYTUX Ha OLIHOKH;

pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C ITO3ULIUU JIPYTOro YesoBeKa.

INNPEJMETHBIE PE3YJIbTATDBI

[TpenmeTHBIE PE3yAbTATHI OCBOEHUS COlepkKaHUs yueOHoro npeamera «buosorus» Ha
yriay6iEHHOM YPOBHE OpUEHTHPOBAHbI Ha oOecreueHne npopuiIbHOro

o0yueHus o0yyaromuxcs Ouosioruu. OHU BKIIIOYAIOT: creupuUecKue st OM0IOruY HayyHble
3HaHUS, YMEHUS U CIIOCOOBI JEHCTBUI 10 OCBOEHUIO, UHTEPIPETALMHU U TPEOOPa30BAHUIO 3HAHUH,
BU/IbI I€ATEIBLHOCTH 10 ITOJIyYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHHIO B Pa3JIMYHbIX y4EeOHBIX, a
TaKXe B peajbHbIX KU3HEHHBIX cuTyauusx. [IpenMeTHblie pe3ysbTaThl IpeaCTaBICHbI 10 TOAAM
U3yYEHUS.

IIpeameTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buosnorus» B 10 knacce nOMKHBI
OTpaXkaTh:

chOpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAaHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B IO3HAHUHU 3aKOHOB MPUPOABI U PEIICHUH
podJieM palOHAIBFHOTO MTPUPOIOIIOIE30BAHUS, O BKIIAJIE POCCUUCKIX U 3aPYOSKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHH;

BJIQJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHUN, KOTOpast BKIIOYAET: OCHOBOIIOJIAT aAI0IIHE
OHMOJIOrnYeCcKre TEPMUHBI U TOHATUA ()KU3HB, KJIETKA, OPraHu3M, MEeTab0JIN3M, TOMEOCTA3,
CaMOPEryJIALNS, CAMOBOCIPOU3BEIEHUE, HACTIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ounonornyeckue teopuu (kierounas teopus T. [lIBanna, M. Illnelinena, P. Bupxosa, xpoMmocoMHuas
Teopust HacnenacTBeHHocTu T. Moprana), yaenns (H. U. BaBunoBa — o meHTpax MHOT00Opasus u
MIPOM CXOK/ICHUS KYJIbTYPHBIX PACTEHUM ), 3aKOHBI (€IMHO00pa3Hsi MTOTOMKOB MIEPBOTO MOKOJICHUS,
pacuIerieHus, YUCTOTHI TaMET, HE3aBUCUMOTro HacaenoBanus I'. MeHnens, roMOJIOrHYECKUX PSIJIOB
B HacjencTBeHHoM n3menuuBocty H. V. BaBuiioBa), mpuHIIMIIBI (KOMITJIEMEHTAPHOCTH);
BJIaJICHUE OCHOBHBIMU METOJJaMH HayYHOT'O TTO3HAHMUS, UCIOJIb3YEMBIX B OMOIOTHUECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OIMHUCAHUE, U3MEPEHHE, HaO 0 JeHUE, SKCIIEPHUMEHT);

YMEHUE BBIJIENISATh CYIIECTBEHHBIE TPU3HAKK: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPUOT,
OJTHOKJIETOYHBIX ¥ MHOT'OKJIETOUHBIX OPTraHU3MOB, B TOM YK CIie OaKTepuii, rpuOOB, pacTeHHIA,
JKUBOTHBIX U YeJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB pacTEHUH, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEEATEIIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX PaCTEHUM, )KUBOTHBIX U YEJIOBEKa,
OMONIOrMYECKUX MPOIIECCOB: OOMEHA BEIIeCTB (METab0IM3M), IPEBPALEHUs] SHEPTUH, OPOXKEHUS,
aBTOTPO(PHOrO ¥ reTepOTPOGHOr0 TUTIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meii03a,



raMeToreHesa, SMOpHOreHesa, HoCTIMOPU OHAJIBHOT'O PA3BUTHUS, PA3MHOXKEHUSI, MHIUBUAYAIbHOI'O
pa3BUTHUS OpraHu3Ma (OHTOT€HE3a), B3aUMO/IeUCTBUS IT'€HOB, T€TEpPO3HCa, HCKYCCTBEHHOI0 0TO0pa;
YMEHHE yCTaHABIMBATh B3aUMOCBS3U MEXK/y OPraHOMIaMU KJIETKH U UX QYHKIUSMHU, CTPOCHUEM
KJIETOK pa3HBIX TKaHEH 1 X QYHKIHUSIMH, MKy OpraHaMHU U CHCTEMaMH OPraHOB Yy pacTeHUH,
YKMBOTHBIX Y YEJIOBEKA M UX (PYHKIMSAMHU, MEXKITY CHCTEMaMU OPTaHOB U UX (DYHKIUSMH, MEXTy
sTaramMy oOMeHa BEIIECTB, ITallaMU KJIETOYHOI'0 IIUKJIA U )KU3HEHHBIX I[UKJIOB OPraHNU3MOB,
3TaraMy YMOPUOHATIFHOTO Pa3BUTHS, TEHOTUIIOM U ()EHOTUIIOM, PEHOTUIIOM U (paKTOpaMH CPEAb
00UTaHU,

YMEHUE BBISBIATh OTIIMYUTEIbHBIC TPH3HAKH KHUBBIX CUCTEM, B TOM YHCIIE PaCTCHUH, )KHBOTHBIX U
YeJI0BeKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apr'yMEHThI, OMOJIOTrHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTelbCTBa POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHUE peraTh OMO0I0rMueCcKHe 3aJaui, BISBIISTh IPUUMHHO-CIIEICTBEHHBIE CBSI3H MEXY
UCCIIeyEeMbIMHA OMOJIOTMYECKUMU TPOLIECCAMH U SIBICHUSMH, JA€TaTh BEIBOABI H IPOTHO3BI HA
OCHOBAHHUU TIOJIy4E€HHBIX PE3yJIbTATOB;

YMEHME BBINOJHATH JaOOpaTOpPHbIE U MPaKTUYECKUE PabOThl, cOOJII0AaTh paBUiIa pH padboTe ¢
y4€OHBIM U JIA00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTATh THIIOTE3b], IPOBEPSTH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH, POPMYIHPYS
1eJIb UCCIIEJOBAHMSI, aHAIM3UPOBATh MOTYUEHHbIE PE3YJIbTAThI U JI€1aTh BEIBOJIBI;

YMEHHUE y4aCcTBOBATh B y4€OHO-UCCIIEIOBATEIHCKOM paboTe MO OMOIOTUH, YKOJIOTUU U MEAUIIIHE,
IPOBOIMMOM Ha 6a3e MIKOJIbHBIX HAYYHBIX OOILIECTB, U MYOJIMYHO MPEACTABIIATh OTyYEHHbIE
pe3yJIbTaThl HA Y4EHHUUECKUX KOHPEpEeHIUsX;

YMEHHE OLICHUBATh ITUUYECKHUE ACIIEKThl COBPEMEHHBIX U CCIIEI0BaHUN B 001aCTH OMOJIOTUH U
MeIULMHBI (KIIOHHPOBAaHKE, UCKYCCTBEHHOE OIJIOIOTBOPEHHE, HAIIPaBJIEHHOE U3MEHEHUE T'eHOMa U
CO3/1aHH€ TPAHCI'€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccnoHaabHOM eI TeIbHOCTH B 00J1aCcTH
OMONOT MY, METUITNHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEILCKOT0 X03sIHCTBA, MUIIEBOM
MPOMBIIIIJICHHOCTH, YTIyOJIsiTh TIO3HABATENBHBIN HHTEPEC, HAIIPABICHHBIH HAa OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH MPOdECcCHH U TPOJOIDKEHHE OMOIOrMYeCKOro 00pa30BaHus B OPraHU3aIHsIX
CpeHEro NpoQecCHOHaNIbHOIO U BBICIIEr0 00pa3oBaHUsl.

IIpeameTHbIe pe3yabTaTbl OCBOEHUs yueOHOro nipeameta «buonorus» B 11 knacce NOIKHBI
OTpaxaTh:

c(OpMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME ECTECTBEHHBIX HayK, B
(opMHPOBaHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB
IPUPOJIBI U PEILICHUH 3KOJOIMYECKUX MPoOJIeM YEJIOBEUECTBA, a TAKXKE B PELIEHUN BOIIPOCOB
palMOHAIBHOI0 IPUPOIONOIb30BaHMs, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOILIEHUS K IIPUPO/IE,
00111eCTBY, YEJIOBEKY, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BIIAJETh CUCTEMON OMOJIOTMYEeCKUX 3HAHUH, KOTOpas BKIIIOYAET ONPENCTICHHS U
MOHUMaHWE CYITHOCTH OCHOBOITOJIATAIONINX OMOIOTHYECKUX TEPMHUHOB U MOHSATHH (BU],
IKOCHCTEMa, Ouocdepa), Omomornyeckue Teopun (3Bomtonnonnas teopus Y. Jlapeuna,
CHUHTETHYECKas Teopust 3Boironnn), yuenus (A. H. CeBepiioBa — o0 myTsX U HampaBJIEHUSAX
sBomroiuu, B.M. Bepuaackoro — o 6uocdepe), 3aKoHbI (reHeTHYecKoro paBHoBecus J[x. Xapau u
B. Baitnbepra, 3apozasimieBoro cxojactsa K. M. bapa), npaBuna (muaumyma O. JIubuxa,
HKOJIOTMYECKON MU PaMU/Ibl SHEPrun), runoressl (runoresa «mupa PHK» V. 'mnbepra);



YMEHUE BJIaIeTh OCHOBHBIMU METO/IaMU HAYYHOI'O IO3HAHUS, UCII0JIb3YEMbIMH B OMOJIOTM YECKUX
HCCIIEZIOBAHUAX JKUBBIX OOBEKTOB U 3KOCHCTEM (OMHCaHKe, U3MEpPEHHEe, Ha0JIt0IeHHe,
AKCIIEPUMEHT), CIIOCO0aMH BBISBIICHUS U OLICHKU aHTPOIIOTEHHBIX H3MEHEHH B TIPUPO/IE;

YMEHHE BbIIEIATh CYLIECTBEHHbIE IPU3HAKK: BUJI0B, OMOr€011€HO30B, IKOCUCTEM U Ouochepsl,
CTaOMIIM3UPYIOLIEro, IBUKYILEr0 U pa3phlBaIOIIEr0 €CTECTBEHHOI0 0TO0pa, alIoNaTPUYECKOro U
CUMIATPUYECKOr0 BUJ000Pa30BaHNUs, BIUSHUS JBUKYIIUX CHJI SBOTIOIMH Ha FeHO(OH T
HOMYJIALNHN, TPUCIOCOOJIEHHOCTH OPraHU3MOB K cpefie 00MTaHus, Yepel0BaHus HalpaBIeHUN
HBOJIIOIIUH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPIHH B IKOCUCTEMAX;

YMEHHE yCTaHABIMBATh B3aUMOCBS3U MEXK1Y MPOIIECCAMU IBOIIOLINHU, ABIKYILIUMHU CHIIaMU
AHTPOIOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX 9KOCHCTEM U MPHUCIOCOOICHUSIMU K HUIM OpraHU3MOB;
YMEHUE BBISBIIATh OTIMYUTEIbHBIC TPH3HAKH KUBBIX CUCTEM, IIPUCIIOCOOIEHHOCTh BUIOB K CpeIe
o0uTaHMsl, aOMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBSI3€il OpraHu3MOB B
coo011ecTBax, aHTPOIIONCHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHUE HUCIOJIb30BATh COOTBETCTBYIOIINE APIyMEHTHI, OMOJIOTHUECKYIO0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUISl JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTHYECKHUX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB U CPEIbl OOMTAaHUS, EAMHCTBA YEIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpPaHEHUsI MHOI000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHS COCYILIECTBOBAHUS MPUPOABI U
YeJI0BEUECTBA;

YMEHHUE peraTh OMOJIOrHYECKHE 3a1a9H, BBISBIATH IIPUIHHHO -CIICICTBEHHBIE CBS3H MEXY
UCCIIeyeMBIMHA OMOJIOTMYECKUMU TPOLIECCAMH U SIBJICHUSMH, JA€TaTh BEIBOABI H TPOTHO3BI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JaAOOpaTOPHbIE U MPaKTUUYECKHe paboThl, COOII0AATH ITpaBuUiia Mpu padoTe ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTATh THIIOTE3bI, TPOBEPSTH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH, POPMYITHPYS
1eJIb UCCIIEIOBAHMS, aHAIM3UPOBATh MOTYYEHHbIE PE3YJIbTAaThl U JIeaTh BIBOJIBI;

yYMEHHUE y4acTBOBATh B yUEOHO-MCCIIEIOBATEIHCKON paboTe 110 OMOJIOTHH, SKOJIOTUU U METUITNHE,
IPOBOJMMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIECTB, U ITYOJUYHO MPEACTABIISATh OTy4YEeHHBIE
pe3ybTaThl HA yUEHUYECKUX KOH(EPEHIIHIX;

YMEHUE OIIEHUBATh TUTIOTE3BI M TEOPUH O IMPOUCXOXKIECHUH KU3HH, YETOBEKA U YEIOBEUECKUX pac,
0 IPUYMHAX, TOCIEICTBHSX U crloco0ax MpeJoTBpaIleH s TT00aIbHBIX H3MEHEHUH B Onocdepe;
YMEHME OCYLIECTBJIATh OCO3HAHHBIN BbIOOpP Oyny1iel npodeccuoHaabHON AesITEIbHOCTH B 00J1aCTH
OMONIOT MU, SKOJIOTHH, IIPUPOIOINOIb30BAHNUS, MEAUIINHBI, OMOTEXHOJIOTUH, ICHXOJIOTHH,
BETEPUHAPHH, CEITLCKOTO X03sCTBA, MUIIEBOW MTPOMBIIUICHHOCTH, YTIITyOJIsTh TO3HABATEIbHBIN
WHTEPEC, HAMPaBJIECHHBIN HA 0OCO3HAHHBIA BEIOOP COOTBETCTBYIOIIEH PO eCcCuu U IPOJOIDKEHUE
OMOJIOrMYeCcKOro 00pa30BaHUs B OpraHU3alUsaX CPEIHEro Npodeccu OHaIbHOIO U BBICIIET0
o0Opa3oBaHwUs.



CITUCOK JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT
(c npuMeHeHUEeM HU(PPOBOIo U AHAJIOTOBOI0 000PY/A0BAHHUS LIEHTPA
«Touxka pocray)

PaGouas nporpamma mo 6uonoruu B 10-11 kmaccax paspaborana ¢ MCIIOJIB30BaHUEM
obopynoBanusi 1neHtpa «Touka poctay Ha ©6aze MKOVY «KopeHneBckas cpemHss
o0mreoOpa3zoBaTebHast mKoja Ne2

Hcnonb3oBanue obopyaoBaHus LeHTpa «TOUku pocTay HpH peanu3aluu JaHHOU
MIPOrpaMMBbI MTO3BOJIIET CO3/1aTh YCIOBUSI:

- TSl paCIIMPEHHS COJ P KaHMS IKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus;

- JUIS  TIOBBIIIIEHUS  TIO3HABATEIBHONW  AKTHMBHOCTH  OOydJalUMXcs B
€CTECTBEHHO-HAyYHOU 00J1aCTH; 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

- JUIS Pa3BUTHUSI JMYHOCTH peOeHKa B Ipolecce OOydeHUs OMOJIOTHH, €ro
crnocoOHOCTel, (opMHUPOBaHUS U YIOBJIETBOPEHUSI COLMAIBHO 3HAYUMBIX HHTEPECOB U
noTpeOHOCTENH;

- nus paboThl C ONApPEHHBIMHM IIKOJIbHUKAMM, OpPraHHM3allMd WX pPa3BUTUS B
pa3NUYHBIX 00MacTAX 00pa30BaTEIbHON, TBOPYECKOM NEATENbHOCTH.

[Tpumenss uudpoBsle nabopaTopuu Ha YpOKax OMOJOTHH, Y4YalIUecs CMOTYT
BBITIOJTHUTD J1Ta00paTOpHbIE Pa0OTHI U SKCIIEPUMEHTHI IO MPOrPaMMe OCHOBHOM IIIKOJIBI.

MarepuanbHo-TexHu4eckas 0asza neHtpa «Touka pocta» BKIO4aeT B ceOst udpoBbie
nabopaTopu.

Jamuuku yugposvix nadopamopuii no duonozuu u uzuonozuu

Ne buonorus

1 [{udporas maboparopust Mo GMOIOTHH:

- 6ecrpoBOJHON MYJIBTUAATIHK

- JaTYUK OTHOCUTEIBHOH  BIIAXKHOCTH
BO3/1yXa

- 1TaTYUK OCBEIIEHHOCTH

- JaT4UK ypoBHs pH

- IaTYHUK TEMIIEPATyPbl HCCIEAYEMOU CPEIbl

- IaTYHUK TEMIEPATyPbl OKPYKAIOIIEH CpeIIbI

2 HoyTtOyk
3 [{rudhpoBoit MEKPOCKOTT
Ne Ha3Banmue J1a00paTopHOii WK NPAKTUYECKOM Ob6opynoBanue neHTpa
n/n padoThbI «Touka Pocra»

10 kaace

Tema 1. buoJsiorusi Kak Hayka.

Pa3IMYHBIX METOAOB IPU M3YYCHHH OMOJIOTHUYECKUX
0OBEKTOBY.

[Ipaktuueckas pabora Ne 1. «Mcnonb3oBanue pst maboparopus NoOUOIOTUU

Tema 3. XumMuueckuii cOCTaB M CTPOEHHUE KJIETKH.

KaTAIUTUYECKOM  aKTUBHOCTH  ()epMeHTOB  (Ha
[IPUMEpE aMUIIa3bl UJIM KaTaJlasbl)».

JlabopaTopHas pabota Ne 1. «M3yuenue ps mabopatopwsi MOOHOIOTHH




JlaGopaTopnasi pabora Ne 2. «/3ydyenue ctpoeHus
KJIETOK pACTEHUU, >KMBOTHBIX M OakTepuil Mmon
MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax u ux
OIICaAHME.

CBEeTOBOM MUKPOCKOII

Tema 5. P

A3MHOXKCHHMEC U HHAUBUAYAJBbHOEC PAa3BUTHEC OPIraHU3MOB.

JlabopaTtopnas pabora Ne 3. «Habmonenne mutosa
B KJICTKaX KOHYMKAa KOpCIIKa JIyKa Ha TOTOBBIX
MUKpOIpernapaTax».

[{udpoBoit MuKpockon

JlabGopaTtopnas paborta Ne 4. «3ydueHue cTpoeHus
IMOJIOBBIX KJICTOK HA I'OTOBBIX MUKPOIIpCIIapaTax».

[{udpoBoit MuKpockon

Tema 6. HaciaeacTBeHHOCTh 1 H3MEHYMBOCTh OpraHusmMosB.

ITpaktueckas padorta Ne 2. «CocraBieHue u HoyTtbyk
aHaJIN3 POJOCIOBHBIX YEIOBEKAY.
JlaboparopHas pabora Ne 6. «M3yuenue HoyTtbyk
MOJIM(PUKALIMOHHONW U3MEHYUBOCTHU, IOCTPOECHUE
BAPUALIMOHHOIO PsAJla ¥ BApUALIMOHHOW KPUBOWY.
ITpaktuueckas padora Ne 2. «CocraBieHue u HoyTtOyxk
aHaJIM3 POJOCIOBHBIX YEIOBEKaY.

11 kaacce

Tema 1. IBoJIIOLOHHAs1 OHOJIOTHS.
JlaboparopHas pa6ora Ne 1. «CpaBHenue BumoB mo | HoytOyk
MOP(OITOrMYECKOMY KPUTEPHION.
JlabopaTopnas pabora Ne 2. «Onucanne | Hoyroyx

HPHUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIFHOTO XapaKTepay.

Tema 2. B

O3HUKHOBCHHMEC M Pa3BUTHE )KU3HUA HA 3emae.

IIpaktuyeckas pabotaNe 1 «M3yuenue
HCKONIA€MBIX OCTATKOB PACTEHUH U )KMBOTHBIX B
KOJUIEKLUAX).

Hudposoit MUKpOCKOTT

DKcKypcust « DBOJNIOIUS OPraHUYECKOro MUpa Ha
3emie»(B €CTEeCTBEHHO-HAYUHBIN W
KpaeBeIuecKuil myseil).

HoyTtbyk

Tema 3. Opranu3Msbl 1 OKpYKaIIAs cpeaa.

JlaGopaTopHas paborta Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH PaCTCHUH U3
pa3HBIX MECT OOMTAHHS.

[Mudporas madbopatopus 1o
Oouonoruu

JlabopaTopHas paboraNe 4. «BnusiHue cBeta
Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Mudposas nabopaTopus 1o
Ouonoruu

[TpakTHueckas paboTa Ne 2.
«Ilogcuér
IJIOTHOCTH MONMYJISIIUIA Pa3HbIX BUJIOB PACTEHUINY.

HoyTOyxk
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