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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydebnomy mpeamety "buonorus" (mamee - Owoorus) Ha ypOBHE
cpenHero obOmero oOpasoBaHusi pa3paboTaHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 No 273-®3 «0O6 obpazoBanuu B Poccuiickoit ®@enepanuun», ®I'OC COO,
Konuenuuu npenojaBanus ydyeOHOTo mnpeamera «bHOJIOTHsS» U OCHOBHBIX MMOJOXKEHUHN
dbenepanbHOl paboyveit mporpaMMbl BOCTIUTAHHUS.

YueOusiii mpenmer «buonorus» yriayonénnoro yposs uzydenus (10—11 kmaccer)
SBJISETCS OJIHUM M3 KOMIIOHEHTOB TMpeAMEeTHOM obOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CormacHo nosnoxkeHusm PI'OC COO npodunbHble y4eOHbIE MPEAMETHI,
n3ydaeMble Ha YIIyOJE€HHOM YpPOBHE, SIBIIIOTCS criocoboM auddepeHmanun 00yueHus
Ha YpOBHE CpeHEro o01mero oOpa3oBaHUS W MPU3BAHBI O0ECTICUYUTHh MPEEMCTBEHHOCTH
MEX/y OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM MPOPECCHOHATHHBIM M BBICHINM
oOpaszoBanreM. B To ke BpeMsi KaXKIblii U3 ATUX Y4YEOHBIX MPEAMETOB JOJDKEH ObITh
OpPUEHTHUPOBAH Ha TMPUOPUTETHOE peIIeHWE O00pa30BaTENbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX  3a/Jady, CBSI3aHHbIX ¢  nOpodopueHTalueil  oOydaroumxcss U
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOW OOJAaCTH HAYYHOrO 3HAHUS, CBS3aHHOTO C
OuoJioruei, MeIUIIUHON, SKOJIOTHEH, ICUXO0JIOTUEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpenmery "buosorusa" naér mpenacraBieHuE O UEIH U
3amavax u3ydeHuss ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM ypOBHE,
ompenensier  o0sA3areqbHOE  (MHBApHMAHTHOE)  MPEIMETHOE  COJAEp)KAaHHE,  €ro
CTPYKTYPUpPOBAaHHE IO pa3jieslaM U TeMmaMm, paclpelesieHue Mo KilaccaM, PEeKOMEHAYET
MOCJIEIOBATEIBLHOCTh W3YYEHUS y4yeOHOro matepuaia C Yy4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Y4e€OHOIro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpaMMe mo OHOJOrMM peaan30BaH MPUHLUI MPEEMCTBEHHOCTH C
U3y4eHUeM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero ooOpa3oBaHMs, Onaromaps 4emy
IPOCMATPUBAETCS HAMPABICHHOCTh HA MOCIEAYIOIIEE pa3BUTHE OMOJOTMYECKUX 3HAHMIA,
OpUEHTHUPOBAaHHBIX Ha  (POPMHUPOBAHUE  ECTECTBEHHO-HAyYHOTO  MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIIIJICHUS, IPEICTABICHUI O 310pOBOM 00pa3e >KM3HH, Ha BOCIIUTaHHUE
OepeKHOT0 OTHOILIEHHUS K OKpY’XKarollel mpupoAHou cpene. B mporpamme no Ouonoruu
TAaK)K€ [IOKa3aHbl BO3MOXKHOCTM YyuyeOHoro mnpeamera «buonorus» B peanu3alnuu
tpeboBannii DPI'OC COO K mNIaHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM U
MpPEIMETHBIM pe3yJibTaTaM OOy4eHHs U B (POPMHUPOBAHUU OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATEJIIbHOM  JEATENIbHOCTH  OOy4arouuxcs IO  OCBOEHHUIO  COAEpKaHHs
OMOJIOrMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0 00pa3oBaHusl.

VYyebnslii npeamer «buonorus» Ha ypoBHE cpenHero oOiero oopa3zoBaHUs
3aBepuIaeT OMOJIOrHYecKoe oOpa3oBaHHE B IIKOJIE U OPUEHTUPOBAH HA pACHIMPEHUE U
yrayOneHne 3HaHWM OOydJalImmMXcs O >KUBOM MPHUPOJE, OCHOBAaX MOJEKYJSIPHOW U
KJIICTOYHON OMOJIOTHH, SMOpPHOJOTMM W OHOJIOTHH PAa3BHUTHS, TCHETHKH, CEJISKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.



Wzyuenne yuebHoro mnpenmera «buonorus» Ha  yriyOJIIGHHOM  ypOBHE
OpUEHTHPOBAHO Ha TMOATOTOBKY OOYydYalOIIUXCS K TMOCIHEAYIOUIEMY TOIYYESHHIO
OMOJIOTMUECKOT0 00pa30BaHMs B By3aX M OPraHU3ALMIX CPEIHEro Mpo¢deCcCHOHAIHLHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHHsI COCTaBJISIET CHCTeMa OMOJOTHYECKUX 3HAHWMA,
MOJIYYCHHBIX TPU M3YyYCHUH OOYYAIONIMMUCS COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX
pa3ziesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO o0rmiero oopasomanus, B 10—11 kmaccax »tu
3HaHUS TOJy4YaroT pa3BuTHE. Tak, pacmMpeHsl M yriayOJeHbl OMOJIOTHYECKHE 3HAHUS O
pacTeHusiX, JKMBOTHBIX, Tpubax, OakTepusik, OpraHM3Me  4YeJoBeKa, OOLUX
3aKOHOMEPHOCTSIX  JKWU3HHM, JOMOJHUTENbHO BKIIOYEHBI OHOJOTUYECKUE CBEICHUS
MPUKIIAJHOTO M TTOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI
JUIS TIOCJenyromero Beibopa npodeccun. Bo3moxkHa Takxke MHTErpamusi OMOIOrHUECKUX
3HaHUU C COOTBETCTBYIOLIUMH 3HAHUSIMHU, MMOJTYYCHHBIMU OO0YUYAIOUTUMHUCS MPU U3yUYECHUU
bu3UKY, XUMHUH, TeoTpadyu 1 MaTEMaTHKH.

CrpykTypa mporpamMmbl 1o yueOHoMy mpeamety "buosorus" orpaxkaeT cHUCTEMHO-
YPOBHEBBI M SBOJIOUMOHHBIM MOAXOABl K H3ydyeHUto Ouosiornu. COriiacHO UM,
U3YyYaroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE MJI1 >KUBBIX CHUCTEM pPa3HOIO
YPOBHSI OpraHu3alid, O3BOJIOLUUA OPraHMYECKOro Mupa Ha 3emie, COXpaHEHUs
Ouonoruueckoro pasHooOpaszust iaHeTsl. Tak, B 10 kimacce H3y4arOTCSi OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTUN Pa3BUTHUS, TEHETUKH U
CeJeKUMH, OWOTEXHOJOTMH WM CHUHTETUYECKOM OWOJIOTMM, aKTyaJIUu3UpYIOTCS 3HAHUSA
oOyyaromuxcsi Mo 00oTaHUKE, 300JI0TUH, aHATOMUH, (pu3nosioruu denoseka. B 11 kiacce
U3y4aroTCsl SBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o brocgepe.

VYuebnsiii npeametr «buonorus» npusBaH 00€CIEUUTh OCBOEHHE O0YYarOUTUMUCS
OMOJIOTMUECKUX TEOpUN M 3aKOHOB, WJEH, MPHUHIMIIOB M IpaBWJl, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHBI MUpa, 3HAHUH O CTPOEHUU, MHOT0OOpa3uu
U OCOOCHHOCTSX KIIETKM, OpraHu3Ma, TMOMYyJSIUH, OHOLIEHO3a, 3KOCUCTEMBI, O
BBIIAIOIIMXCSI HAYUYHBIX JIOCTH)KEHHSAX, COBPEMEHHBIX HCCIEAOBAHUAX B OHOJIOTHUH,
NPUKJIATHBIX aclleKTax OMOJIOTMYeCcKUX 3HaHUM. JlJig pa3BUTHS U MOAJIEpKaHUs UHTEepeca
oOyyarouuxcsi K OHOJOTMM HapsAy CO 3HAYUTENbHBIM OOBEMOM TEOPETUUYECKOTO
MaTepuana B COACPKAHWU MPOrpamMMbl MO OHMOJOTUMU NPEITYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJIEHUWS M PAa3BUTHUA TOW MM HMHOW 00nacTu OWOJNOTUH, BKIAJIOM
OTEUECTBEHHBIX M 3apyOeXHBIX YUYEHBIX B pEUICHHE BaXKHEUIINX OUOJIOTMYECKUX MU
AKOJIOTHYECKUX ITPOOJIEM.

enr wuzyuenust ydyeOHOro mnpeamera «buosnorus» Ha yriayOoJE€HHOM YpPOBHE —
OBJIaJICHHE OOYYaIOIUMKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJBLHOM OpraHu3alnuu
KUBBIX CHCTEM Pa3HOTO paHra M MPUOOpETeHHWE YMEHHUIl HCIOJIb30BaTh 3TU 3HAHUS B
dbopMUpPOBAaHUHM HHTEpEca K OonpeaeaéHHON 00sacTh MpodeCCHOHAIBHOM JEITeIIbHOCTH,
CBSA3aHHOM C Owuonorue, Wi K BbIOOPY Y4eOHOro 3aBeACHUSA ISl MPOJOJLKEHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.



JlocTikenne 1enu u3ydeHus ydeOHoro mpeamera «buonorwus» Ha yriryOJI€HHOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHUE OOYYaIOIUMUCS CHUCTEMbI OHOJIOTMYECKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUAX, KOHUEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiaX, COCTABJISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUHYIO KapTUHY MHUpPA; O
CTPOCHUH, MHOTOOOpA3HM M OCOOCHHOCTAX OMOJOTHYECKUX CUCTEM (KJIETKA, OpTaHU3M,
TOMYJISITINS, BUJI, OMOTEOIIeH03, Onocdepa); 0 BBIAAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHWE OOy4alolmMXcsi C METOJAaMH T[O3HAHMS KUBOW  MPUPOJIBI:
UCCJIEIOBATEILCKUMU METOJaMH OHOJIOTUYECKUX HAyK (MOJEKYJISIPHONM U KIETOYHOU
OO0y, YMOPHOIOTUN U OUOJIOTHUH PA3BUTHS, TEHETUKH M CEJICKITUN, OMOTEXHOJIOTUU U
CUHTETUYCCKON OWONOTHH, MAJCOHTOJOTUH, HKOJIOTHH); METOJaMU CaMOCTOSTEIHLHOTO
MPOBEICHUS] OMOJIOTUYECKUX MCCIEOBAaHUM B JIa0OpaTopuu U B mpupoje (HabitoieHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHUE OOYJAIONTUMHUCS YMEHHUSIMHU: CAMOCTOSITEIFHO HAXOUTh, aHAJTU3UPOBATH
U UCIOJIb30BaTh OMOJOTUYECKYI0 HMH(POPMALIMIO; TOJIb30BAaThCA  OMOJIOTMUECKOU
TEPMUHOJIOTHEH W CHUMBOJIMKOW;, YCTaHABIMBATh CBS3b MEXKIY PA3BHTHEM OHOJIOTHH W
COIMAIbHO-PKOHOMUYECKUMHU M IKOJOTUYECKUMHU TTPOOIeMaMu YeI0BeuecTBa; OIEHUBATh
MOCJIEJICTBUSI CBOEH JESATEIBHOCTU MO OTHOIICHUIO K OKpYXalolled MPUPOIHOM cpelne,
COOCTBEHHOMY 3/I0POBBIO U 3/I0POBbIO OKPY KAIOIIUX JIF0JI€H; 00OCHOBBIBAThH U COOJIIOAATH
Mephl MPOGUIAKTUKN WHOEKITMOHHBIX 3a00JICBaHUM, MpaBWIa MMOBEICHUS B MPHUPOAC U
obOecrieueHrs 0€30MacHOCTH COOCTBEHHOW O KM3HEICATEILHOCTH B  YpPE3BbIUAMHBIX
CUTYyalMsIX TMPUPOJHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepu3oBaTh COBPEMEHHBIC
HAy4YHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE y OOYYArONIMXCS WHTEUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MPOIIeCcCce 3HAKOMCTBA C BBIJIAIOIIUMHUCS OTKPBITUSIMH U COBPEMEHHBIMU HCCIICIOBAHUSIMU
B OWOJOTHMH, pelmlaeMbIMU €0  MpoOJieMaMH, METOAOJOTHEH  OHOJOTHYECKOTO
UCCJICIOBAHUSI,  TMPOBEJCHUS  OKCIEPUMEHTANBHBIX  HCCIEJOBaHUM,  pelIeHus
OMOJIOTMYECKUX 3a/1a4, MOJEIUPOBaHUs OMOIOTHUYECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTAaHNE y 00yJaOIINUXCS IEHHOCTHOTO OTHOIIICHUS K )KUBOW MIPUPOJIC B IIEIIOM U
K OTIEIBHBIM €€ 00BEKTaM W SBICHUSAM; (DOPMHUPOBAHHE DKOJOTHUYCCKOW, TCHETHUECKOU
IPaMOTHOCTH, OOIIEH KyJbTypbl TOBEIACHUS B MPUPOJE; WHTErPAllUd €CTECTBEHHO-
Hay4YHBIX 3HAHUU;

IPUOOPETCHHE 00yYJarOIIMMHUCS KOMITETCHTHOCTH B parmoHATBHOM
IPUPOOIIOIB30BaHUN (COOJIFOICHUE TIPABWJI TOBEICHUS B TPHPOAC, OXPAaHBI BHJIOB,
IKOCUCTEM, OMOC]epbl), COXPAaHEHUH COOCTBEHHOTO 3J0POBBS U 3JI0POBBSI OKPY>KAIOIIMX
moner (cobmoaeHuss mep npoduiIakTHKH 3a00JeBaHMM, oOecmedeHrne Oe30IacHOCTH
KU3BHENICATCIIbHOCTH B  YPE3BBIYAMHBIX CHUTYalUsIX MPUPOJHOTO UM TEXHOTCHHOTO



XapakTepa) Ha OCHOBE WCIOJL30BAHMS OHOJIOTMYECKUX 3HAHMM W YMEHHA B
MMOBCEIHEBHOM KU3HH;

CO3/IaHME€ YCJIOBUW IJIsi OCO3HAHHOTO BBIOOpa OOYYArOIIMMHCS WHAMBHIYaATIbHOM
00pa3oBaTeNbHON TPAEKTOPUHU, CIOCOOCTBYIOLIEH MOCIEnyIomEeMy NpodecCHOHATbLHOMY
CaMOOTIPEJICIICHHUIO, B COOTBETCTBUH C MHIUBUIyAIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU
pEeruoHa.

OO11ee YnCIIO YacoB, OTBEICHHBIX HAa M3Y4YeHHE OMOJIOTHH Ha YriyOJEeHHOM ypOBHE
cpeaHero oomiero obpazoanus, cocrabiseT 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEJIEIO).

OT6op oOpraHu3alMOHHBIX (OpPM, METOJAOB M CpPEICTB OO0ydeHUs OUOIOTUU
OCYIIECTBIISIETCS € YYETOM chneuu(uku ero coiepaHust W HalpaBICHHOCTH Ha
OpOAODKEHHEe  OMOJIOTMYECKOro  OOpa3oBaHMs B OpraHU3alUsX  CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OOs13aTEeNIbHBIM  YCIIOBUEM NpU OOY4YEHMHM OHMOJOTMM Ha YIiayOlIEHHOM YpOBHE
ABJIAETCSI TPOBEJEHUE JabOpaTOPHBIX MW IMpakThyeckux pador. Takxke ydactue
oOyJarouuxcsi B BBIIIOJIHEHHMH TMPOEKTHBIX M y4e€OHO-UCCIIENOBATEIbCKUX padoT,
TEMaThKa KOTOPBIX OMNpPENENseTCSd YYUTEIEM Ha OCHOBE HUMEIOIIHUXCS MaTepUaibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COJEP XAHME OBYUYEHUA
10 KJIACC

Conep:kaHue TpOrpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHass Ouoyiorwsi — KOMIUIEKCHas Hayka. KpaTkas wuctopus pa3BUTHS
ononoruu. buonornyeckne Hayku W U3y4aemble WMH TpoOiembl. DyHIaMEHTAIBHEIE,
MPUKJIAJHBIC U TIOMCKOBBIE HAYYHBIE UCCIIEA0OBaHUS B OMOJIOTUU.

3Hauenne Owuojorud B (GOPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
kaptuHbl Mupa. Ilpodeccuun, cBsizaHHble C Ouosiorneil. 3HaueHHEe OHOJIOTUU B

MPAKTUUYECKONM  JIESITEIBHOCTH  YeJIOBEKAa:  MEIUIMHE,  CEIbCKOM  XO3SICTBE,
IIPOMBIINIJICHHOCTH, OXPaHC IIPUPOABI.
JlemoHcTpanuu

[Toptpetsi: Apucrorenn, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, V.
l'apseir, I'. Mengens, B. U. Bepnanckuii, U. II. IlaBnos, M. M. Meunukos, H. .
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u  cxembl: «CBsi3b OWONIOTMM € JAPYrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTeMbI U UX H3Y4Y€HHUE

JKuBble cuCTEMBI KakK MpeAMET u3ydeHus Ouosioruu. CBOMCTBA KUBBIX CHUCTEM:
€IUHCTBO XHWMHMYECKOIO COCTaBa, JUCKPETHOCTh W ILEJNOCTHOCTb, CIOXHOCTh H
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3alMsl, CaMOBOCIPOU3BEICHUE,
pa3apaxxuMoCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anvy KUBBIX CHCTEM: MOJICKYJISIPHBIM, KICTOYHBIA, TKaHEBBIM,
OpraHU3MEHHbIA, TNOMYJISLUUOHHO-BUAOBOM, HKOCUCTEMHBIN (OMOTreoEeHOTHYECKUH),
ouocdepnsniii. Ilporeccel, mpoucxogsime B KUBbIX cucremax. OCHOBHBIE MPHU3HAKU
xuBoro. JKu3Hp kak (opma cymiecTBoBaHUsS MaTepud. Hayku, u3yyaromue >KUBbIC
CHCTEMBI Ha Pa3HbIX YPOBHSX OPTaHU3ALNH.

N3yuenue xuBbIX cucTeM. MeTtonbl Ouonoruueckoid Hayku. HaOmronenue,
U3MEPEHUE, DKCIEPUMEHT, CUCTEMaTu3auus, MeraaHanns. llonsTtne o 3aBucHMMOUW H
HE3aBUCUMOU mniepemeHHOM. IlmanupoBanue skcnepuMenTta. [locTaHOBKa U mpoBepka
runote3. HymeBas tumore3a. Ilonstue BuIOOpKM u €€ mocTtoBepHOCTh. Pa3bpoc B
ononornyeckux AaHHBIX. OIEHKAa TOCTOBEPHOCTH TOJYYCHHBIX pPe3yabTaToB. [IprunHbI
MCKaXXEHU Pe3yJIbTaTOB dKCIepUMeEHTa. [ [oHsATHE CTaTHCTUYECKOTO TECTA.

JdeMmoHcTpanuu

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «BHOJIOTHYECKHE CUCTEMBI»,
«CBoliCTBa XMBOM MaTepum», «YPOBHU OpPraHU3allUd KUBOW MpUponb», «CTpoeHue



JKUBOTHOW KIIETKW», «TKaHU IKUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIIOBEUYECKOIO
opranusmay, «buoreonenos», «buocdepa», «MeToapl U3yUeHUS )KUBOI PUPOIBD».

O6opynoBanue: mabopatopHoe OOOpyJIOBaHWE [JIsi TPOBEACHUS HAOIOICHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas paodora «lcronb3oBaHWE pA3IUYHBIX METOJOB IPU H3YYEHUHU
JKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knerka — cTpykTypHO-GYHKUIMOHAIbHAS €IMHUIIA KUBOTO. MCTOpUS OTKpBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas reopus (T. lIann, M. llnetinen, P.
BupxoB). OCHOBHbIE TIOJIO)KEHUS] COBPEMEHHON KJIETOYHON TEOPHUHU.

MeToapl MOJEKYISIpHOW M KICTOYHOW OMOJIOTMH: MUKPOCKOMHMS, Xpomarorpadus,
ANEKTPOPOpe3, METOJ MEUEHBIX aTOMOB, IuddepeHIaIbHOe LEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE  KJIETOK. M3yyeHue  qhuxcuposanuvix  Klemox. JIEKTPOHHAs
MUKpockonus. Koxgoxanvuas muxkpockonus. Bumanvnoe (npusixcuznenHoe) u3yueHue
KJIeMOK.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M. bap.

Tabmuubl U cxeMbl: «CBETOBOM MHMKPOCKOID, «DIEKTPOHHBIA MHKPOCKOID,
«Hctopust pa3BUTHSI METO0B MUKPOCKOITAN.

O6opyoBaHuE: CBETOBOM MHKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHbBIX, ) KUBOTHBIX
U OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckass  padora  «M3yyeHue  METOJOB  KJIETOYHOM  OHWOJOTHUHU
(xpomarorpadusi, anekrpodopes, nuddepeHimanpHoe nenTpudyruposanue, [LP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHM COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHThI. Bona u eé
poib  KaKk pAacTBOPUTENS, peareHra, Yy4yacTHE€ B CTPYKTYpPUPOBAaHHMM  KJIETKH,
TeIIoperysiiud. MuHepalibHble BelIeCTBAa KIETKH, WX Ouoiorudeckas poib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Oprannueckne  BEUIECTBA  KJIETKUM.  bHoJiormueckue  mojauMepbl.  belnkw.
AMUWHOKUCIIOTHBIH cocTaB OenkoB. CTpyKTypel O€lkoBOM Mojekyibl. I[lepBuunas
CTPYKTypa Oenka, MenTUaHasl CBSI3b. BTOpuuHas, TpeTUYHAs, YETBEPTUUHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Kiaccudukarus OenkoB. buonorumdeckue ¢GyHKIUU
oenkoB. IIpuonoi.

Yraesogel. MoOHOcaxapuapl, AHCAaXapUIbl, OJIMTOCAXapuAbl W IOJHCAXAPUJIBIL.
OOmuit muaH cTpoeHus U (U3MKO-XMMHUYECKHE CBOMCTBA YTJIEBOJOB. buonornueckue
(GYHKIIH YTIIEBOIOB.

Jlumuaet. [TuppodunbHO-rUApOdOOHBIE cBoMcTBa. Kiaccudukanus aunumaos.
Tpurnunepunbl, GochounuIbl, BOCKH, CTepouasl. bruonornyeckue (GpyHKIIUU JUMHIOB.



OOmue cBoiicTBa OHMOJOTMYECKMX MEMOpaH —  TEKy4ecTb, CIOCOOHOCTh K
CaMO03aMbIKAHHIO, OJTYPOHULAEMOCTb.

Hyxneunoseie kucnorsl. JIHK u PHK. CrpoeHune HyKIE€MHOBBIX KHUCIOT.
Hyxneorunpl. lpunnun xommiementapuoctu. Ilpasuino Yapradgda. Crpykrypa JHK —
NBOMHAs crnupayib. MectoHaxoxaeHue u ouonorndeckue ¢yukiuu JIHK. Buasr PHK.
Oynknuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudeckue cBsizu B Mosiekyine ATO.
buonornyeckue ¢pynkiun AT®. BoccranoBneHHbIE IEPEHOCUUKH, UX (PYHKIIUU B KIIETKE.
Hpyeue mnykneosuompugocpamor (HT®). CexBenupoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNTIMOMUKU, NPOMEOMUKU.

CrpykrypHas 6uonorusi: OnoXxuMuyeckue u 6nopusndecKre uccie0BaHus cocTaBa
U TIPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Moodenuposanue cmpykmypol u (QyHKYUll
OuomMoneKyn u ux Komniekcos. KomnvromepHvili Ousaun U oOpeanuyeckuu CuHmes
OUOMOJIEKYN U UX HENPUPOOHBIX AHAOZ08.

JleMoHCTpauumn

[Toptpetsr: JI. Ilonmunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenesieHe XUMHUYECKUX 3JJIEMEHTOB B HEXUBOW HPUPOJIE»,
«PacrnpeneneHre XMuMHYECKUX JIIEMEHTOB B JKUBOUM IIPUPOJIEN.

Tabmuubr u  cxembl: «lleproguyeckas TabnMIa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOJIbI», «BellecTBa B cocTaBe Opranu3mMoBy, «CTpOEHHE MOJIEKYJIbI
oenka», «CTpyKTypbl O€IKOBOM MOJEKyNIb», «CTpO€HHE MOJIEKYJ YTIEBOIOBY,
«Ctpoenue Mozekyn JUnuaoBy, «HykIenHOBbIE KUCTOTBD», «CTpPOEHUE MOJIEKYJIbI
ATD».

OO0opynoBaHuEe: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlabGopaTopnasi pabora «OOHapyxeHHE OCEJIKOB C TMOMOIIbI KaueCTBEHHBIX
peaKuii».

JlaGopaTopnass padora «JVcciegoBaHrne HYKJIEMHOBBIX KHCIOT, BBIJICJICHHBIX W3
KJIETOK Pa3IMYHbIX OPTAHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbel  KJIETOK:  JyKapuoTM4eckas M  Mnpokapuotuueckas.  CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CrpoeHre MNPOKApPHOTHYECKOM KieTku. KilerodHas CTeHKa OaKTepWil M apXew.
OCcoOEHHOCTH CTpOEHUsI TeTepOoTPO(HONM M aBTOTPOPHON NPOKAPUOTUUYECKUX KIIETOK.
MecTo 1 poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenrie ¥ (PYHKIIMOHHUPOBAHHE DJYKAPUOTHYECKOM KieTku. [lmasmarmueckas
MeMOpana (riazmanemma). CTpyKTypa mia3MaTudaecko MeMOpaHbl. TpaHCIOPT BEIIEeCTB
yepe3 Iuta3MaTU4ecKylo MeMmOpaHy: maccuBHBIN (muddysus, obneruénnas muddysus),
aKTUBHBIA (MIEPBUYHBIA M BTOPUYHBIM akTUBHBIA TpaHcnopT). llomynponunaeMocTs



mMeMOpanbl. Pabota HaTpuii-kamueBOro Hacoca. DHIOIMTO3: MUHOLKTO3, (HarouuTos.
Ox3ouuto3. Kinerounas crenka. CTpykTypa W (YHKIMH KJIETOYHOW CTEHKH PACTCHHIH,
rpuboB.

Huromnasma. [{uto3ome. Llutockener. /IBmkenue nutommiasMbel. OpraHouabl KJIETKH.
OpHoMmeMOpaHHbIE OpraHOMJIbI KJIETKH: HHaoruiazMaruyeckas ceth (JIIC), ammapar
[onbmxu, 5M30COMBI, MX CTpoeHWe U (yHKIUU. B3anMocBa3b 0JHOMEMOpaHHBIX
opraHonsioB kieTku. CTpo€HHE TpaHyJSIPHOIO peTUKyiayMa. Mexanuzm HanpaeieHus
oenxos 6 OIIC. Cunte3 pacTBOpUMbIX OenkoB. CHUHTE3 KJIETOYHBIX MeMOpaH. [ 'maakuit
(arpanyJnsipHbIi) SHIOIUIaA3MaTUYecKuil peTukyiayMm. CekperopHass (yHKIusl ammapara
Fompmxu. Moouguxayus 6benxoe 6 annapame [onvoxcu. Copmuposka 0enxkos 6
annapame [onb0xcu. TpaHCOPT BEHIECTB B KIETKE. Bakyosid pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[losryaBTOHOMHBIE OpPraHOUJIbI KJIETKH: MUTOXOHAPUU, TUIACTUMBI. [Ipoucxoscoenue
mumoxonopuii u niacmuod. Cumouozcernes (K.C. Mepeocrkoeckuii, JI. Mapeynuc). CTpoeHue
U QYHKIMM MUTOXOHAPUM U TuiacTuia. llepBuuHbIe, BTOPUYHBIE U CJIOKHBIC TUIACTH]IbI
(OTOCHHTE3UPYIOIIUX 3YKAPUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JIEMKOIIACTHI BBICIINUX
pacTEHUI.

HememOpanusie opranounbl kietku CrtpoeHne W (QyHKIUMM HeMeMOpaHHBIX
OpraHou/IoB KJeTKH. PubGocomsbl. [lpomescymounvie guramenmol. MukpohUIaMeHTHI.
Axmunosvie muxpoguiamenmol. MplIEUHbIE KIETKH. AKmuHovle KOMNOHEHMbl
Hemblueunvlx kiemox. MuxkporpyOouku. Kietounelii nentp. CTtpoeHue W JIBHKEHHE
KIYTUKOB M pecHUYeK. Mukporpybouku uuroruiazmel. Llentpuons.  benku,
accoyuupoB8antvle ¢ MUKpouiameHmamu u Mukpompyboukamu. Momopnvie 6enxu.

Anpo. OOosouka siapa, XpPOMATHH, KapHoOIUia3Mma, SAPBIIIKA, HX CTPOCHUE U
bynkuuu. SnepHsiii 0eakoBbIi MaTpukc. [IpocTpaHcTBEHHOE PACIONOKEHHE XPOMOCOM B
uHTEppazHOM siape. Dyxpomamur u 2emepoxpomamut. bBelku XpoMaTWHa — THCTOHBI.
Hunamuxa sadepuoii 060n10uku 6 mumose. foepHuii mpancnopm.

Kinerounbie BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpOeHHE DYKAPUOTHYECKON KIeTKN», «CTpoeHue >KMBOTHOU
KIETKN», «CTpoeHue pacTUTEIbHON KIETKW», «CTpOCHHE MUTOXOHAPHUMN», «SAapoy,
«CTpoeHre MpOKapUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENAPAThl PACTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOTIpenapaThl 0aKTepUaTbHBIX KIETOK.

JlaGopaTopHasi padora «/3yueHue cTpOEHHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3ydueHne CBOMCTB KJIETOUYHON MEMOPAHB.



Jlabopatopnass padora «MccnegoBanue 1Ia3MoiM3a M AEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass padora «/I3ydeHne ABWKCHHUS IHUTOIUIA3MbI B PAaCTUTEIHHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccuMmwiAnAsT W TACCUMWISANIAS — JBE CTOPOHBI MeTaboyim3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOHBIN U reTepoTpoHBINA. YUacTre KUCIOPOoia B OOMEHHBIX MPOIIeccax.
DHepreTudeckoe obecrieueHue KieTku: mpeBpaimieHue AT® B 0OMEHHBIX MpoIEccax.
depMEHTATUBHBIM XapaKTep peakiMil KIeTo4Horo wmeradbonusma. @OepMeHThl, HuX
CTpO€HHEe, CBOMCTBa W MexaHus3M jnerctBus. Kodepmentsl. OTiuuus (EepMEHTOB OT
HEOPTaHWYECKUX KaTaau3aTopoB. benkn-akTuBaTOphl ¥ OCTKU-UHTHONUTOPHI. 3aBUCUMOCTD
CKOpOCTH (DEPMEHTATUBHBIX PEAKITNI OT Pa3IMIHBIX (PAKTOPOB.

[lepBUYHBIM CUHTE3 OpraHUYECKUX BelIeCTB B KieTke. DoTocuHTe3. AHOKCUCEHHbII
u okcueenHvllti pomocunmes y oaxmepuii. Ceemocodbuparowue nuemMeHmosl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb XmopormactoB B mporecce ¢oTtocuHre3a. CeToBas u
TemHoOBas (azpl. Pomoovixanue, Cz., Cs. u CAM-munsr pomocunmesa. IIpogyKTUBHOCTD
dboTocunTe3a. BnusHue paznuuHbIX (AaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIIUPYIOIIKE
OakTepuu, Kene300aKTepuu, CcepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUCHHE
XEMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buasl Opoxkenus. IIpogykTel OpoxeHHS W HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHbIE  MHKPOOPTAaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH M BO30YUTEIHN O0JIe3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl SHEPTETUUECKOT0 0OMeHa. [1oAroTOBUTENBHBIN HTAaIl.
['mukonu3 — 6ECKUCIOPOIHOE PACILIETIIIEHUE TIIFOKO3BI.

buonornueckoe OKHUCIEHHE, WIM KJIETOYHOE JAbIXxaHue. Poiap MHUTOXOHApHUM B
mpoiieccax Ouosjorudeckoro okucieHus. l[lukamdeckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanue. Ouepeuss memopanuoz2o epaduenma npomouos. Cummes ATD:
paboma npomonuou AT®-cunmaszel. IlpeumyiiecTBa ad3poOHOro MyTH OOMEHa BEIIECTB
nepes; aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JlemoHcTpanuu

[Toptpets: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel U cxeMbl: «POTOCUHTE3Y, « JHEPTreTUUECKU 00MeH», «bruocunTes Oenkay,
«Ctpoenue hepMeHTay, « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE JUIsl TPUTOTOBJICHHS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.



JlaGopaTopnas paGora «/3yueHue KaTalUTUYECKON aKTUBHOCTU (pepMEeHTOB (Ha
puMepe aMUJia3bl UIIA KaTajaasbl).

JlaGopaTopnas pabGora «/I3yuenue (epMEHTATUBHOTO pACIICTUICHUS IMEPOKCHIIA
BOJIOPOJIa B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopnasi pab6ora «CpaBHEeHHE MPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3aY.

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOIICCCOB OPOKCHUSI M TBIXAHUSD.

Tema 7. HacsiencreeHHasi HH(pOpMAaLUA ¥ peajin3anms e€¢ B KiIeTKe

Peakuun w™atpuyHoro cuHte3a. [IpUHIMO KOMIUJIEMEHTApPHOCTH B PEAKLHUAX
MaTpUYHOIO CUHTEe3a. Peanmuzanus HacneACTBEHHON uHpopmanuu. ['eHeTHUeckuil Kom,
ero cpoiictBa. Tpanckpunuus — MatpuuHbii cuHTe3 PHK. ITpuHOMIBI TpaHCKpUIIUM:
KOMILJIEMEHTAaPHOCTh, aHTUNIAPAIJIENBHOCTh, aCUMMETPUUIHOCTh. Co3pesanue Mampuinbix
PHK & syxapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuust u e€ stanbl. Yuactue TtpaHcnopTtHeix PHK B OuocunTesze Oenka.
VYcnosus OuocunTe3a Oenka. KoaupoBanue amuHokucior. Poias pubocoM B OmocuHTE3E
Oeka.

Cogpemennvie npedcmagnenusi o cmpoeHuu 2enos. OpraHusaluss TE€HOMa Yy
MPOKAPUOT M 3YKApUOT. Peryisinys akTUBHOCTH I'€HOB y MPOKapuoT. ['unore3a onepoHa
(d. Kakob, K. Mano). Monexynsapuvle mexanusmuvl dKcnpeccuu 2eHo8 y sykapuom. Ponw
XpomamuHa 6 pezyiayuu pabomsl 2eHog. Peryndiuss 0OMEHHBIX IPOLIECCOB B KIIETKE.
KiterounsIil romeocras.

Bupycel — Heksierounble (OpMBI KM3HU M OOnuraTHeie mnapasutbl. CTpoeHue
MPOCTBIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kuznennsviti yuxn JHK-
cooepoicawux  supycos, PHK-cooepocawmux eupycos, 6axkmepuoghacos. Qbpammuas
MPAHCKPUNyus, peeepmasa, UHmezpasa.

BupycHbie 3aboneBaHusi uenoBeka, XUBOTHBIX, pactenmid. CIINI, COVID-19,
COIMAJIbHBIEC U MEIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuka: ummeepayuss u ananuz 6orvuwiux maccusos («bigdatay)
CMPYKMYpPHBIX OUoI02udeckux oauuvlx. Hanomexmonocuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Konsuos, /1. Y. IBanoBCkwil.

Tabmuel 1 cxembl: «buocuHTes Oenkay, «l'eHeTMUyeckuit Kom», «Bupyce»,
«baktepuodarm.

IIpakTuyeckasi padora «Co3gaHrue MOACIN BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Krnerounslii muki, ero nepuoasl u perymsiusa. Matepdaza u mutos. OcodbeHHOCTH
mpoieccoB, Tmporekaronmx B uHTepdaze. [loaroroBka KIETKM K  JICJICHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHHTETHYECKUH M  TOCTCUHTETHYECKHI
(MpeMUTOTUYECKUI) IEPUOIBI UHTEP(DA3BIL.



Marpuunbin  cunres JHK — pemmkanma. [lpuanuner perumkanmu  JITHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHUHTE3, AHTUNAPAILIEIBHOCTh. MexaHu3Mm
perumkanun  JIHK. Xpomocomsl. Ctpoenne xpomocoMm. TenoMmepbl HU TenoMepasa.
XpOMOCOMHBIN Ha0Op KIETKH — KapUOTHUI. JIMIJIOMAHBIM W TrarIOuAHBIN HaOOPHI
xpoMocoM. ['omosoruunbie XpoMocOMBI. [10710BbIE XPOMOCOMBI.

Jlenenuie kneTku — MUTO3. CTaAK MUTO3a U MPOUCXOASIINE B HUX NIPOLECCHl. THUIbI
muTto3a. Kapnoknnes n nUTOKuHE3. bruonornyeckoe 3Ha4eHUEe MUTO3A.

Perynsuust MUTOTHYECKOTO LUKIA KiIEeTKU. [IporpamMMupyemast KjieTo4Hasi THOeb —
arnonTo3.

Knerounoe sapo, XpomMocombl, (YyHKUHMOHAIbHAsT TE€HOMHKA. MexaHuzmbl
nponughepayuu, oughgepenyuposku, cmapenus u 2ubenu kiemox. «L{ugposas knemkar» —
ououngopmamuyeckue mooenu GYHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmunps! u cxembl: «KU3HEHHBIA LUKI KIETKW», «MuTo3», «CTpoeHHuE XpOMOCOM,
«Permukanmsa JIHK».

OOopyioBaHHE: CBETOBOW MHKPOCKOII, MHUKpoOIpenaparbl: «MHTO3 B KIETKax
KOpELIKA JIyKa».

JlabopaTtopHasi pabora «/3ydyeHne XpoMocoOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopnas padora «HaGmoneHue MuTo3a B KJI€TKaX KOHYMKA KOPEILIKA JIyKa
(Ha rOTOBBIX MUKPOTPENAPATaX)».

Tema 9. Crpoenue u GyHKUMH OPraHM3MOB

buonornueckoe pasHooOpazue opraHu3MoB. OJHOKIETOYHBIE, KOJOHUAJIbHBIE,
MHOI'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUST M IKU3HEAEATEIBHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TpHUObI, OJHOKIETOYHBIE BOJOPOCIH, JpYyrue
pOTUCTHI. KoJIOHHATbHBIE OPraHU3MBI.

B3auMocBsA3p 4acTeldd MHOTOKJIETOYHOTO OpraHu3Mma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBareNbHas, MOKPOBHA,
OpOBOJALIAsl, OCHOBHAas, MexaHudeckas. (OCOOCHHOCTM CTpoeHus, GQYHKUMA U
PAcCIIONOKEHUS TKAHEN B OPraHaX PaCTEHUM.

TKaHU JKUBOTHBIX M 4YEJIOBEKA. THWMBl JKUBOTHBIX TKAHEH: SIUTEIUAIbHAS,
COCIMHUTENbHAsA, MbIlIeyHast, HepBHas. (OcoOeHHOCTH CcTpoeHus, GQYHKIUN WU
pacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratnBHble U reHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHUCTEMBI
OpPraHoOB XUBOTHBIX U yenoBeka. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbIi M BHYTpeHHUH ckeneT. CTpOCHHE W THIIBI
COE€IMHEHUS KOCTEMU.



JIBrkeHne OpraHu3MoB. J[BMKEHHE OJHOKIIETOYHBIX OPTaHU3MOB: aMEOOMTHOE,
KT'YTUKOBOE€, PECHUYHOE. J[BMKEHNE MHOTOKJIETOYHBIX PACTEHHI: TPONHU3MBI U HACTHH.
JIBuKeHHe MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJOBEKa: MbleyHas cuctema. Pediekc.
CkeneTHbIE MBIIIIBI U UX padoTa.

[Iuranne opranu3moB. lloriomeHne BOABI, YIJIEKHCIOrO0 ra3a M MHUHEPaJIbHBIX
BEILIECTB pacTeHUsMU. [IuTaHume >KUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIIETOYHOE
nuuieBapeHue. [luranne mo3BOHOYHBIX KUBOTHBIX. OTIENbl MHUILIEBAPUTEIBHOTO TPAKTA.
[IumeBapuTenbHbIe xkene3bl. [IuneBapuTenpHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. JlpixaHue pacteHuil. J{pixanue *uBOTHBIX. Juddy3us razos
yepe3 MOBEepXHOCTh KieTku. KoxHoe npixanue. JlprxarenbHas noBepXHOcTh. KabepHoe u
JAE€royHoe JApIxaHue. J[pIxaHWEe IMO3BOHOYHBIX XMUBOTHBIX W YEJIOBEKA. DBOJIOLIUOHHOE
YCIOKHEHUE CTPOEHHUs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cHucTeMa
4yenoBeka. MeXaHW3M BEHTWISIUMU JIETKUX Y NOTUL U MIEKONHUTAKOIUX. Perymamus
nbixaHus. /{pixaTenbHble 00bEMBI.

TpaHcrOpT BEHIECTB y OPTraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHcnopT
BEILIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHocHas cucrema
ITO3BOHOYHBIX XMUBOTHBIX M 4enoBeka. Cepjle, KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIIeHNs. OBOJIOIMOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHOCHOM CHCTEMBI
NO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3mMoB. Beinenenue y pacreHuil. BeineneHune y >KMBOTHBIX.
CokpatutenbHble Bakyosd. Opranbl BbiaesieHus. DuibTpanus, cekpeuuss U oOpaTHOE
BCAaChIBaHHE KaK MEXaHHU3Mbl pabOThl OpPraHoB BblAeleHUs. CBs3b MOJOCTU Tela C
KPOBEHOCHOW M BBIJIEIUTEIBHON CHCTEMaMu. BbleneHne y mo3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. Ctpoenue u (yHkuuonupoBanue Hedpona. OOpazoBaHHE MOYU Y
YeJI0BeKa.

3amura y opraHu3MOB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuil U
HUCTHl MPOCTEUINIMX. 3aluTa y MHOTOKIETOYHbIX pacteHuil. Kyrtukyma. CpenctBa
[TACCUBHOM U XUMHYECKOM 31U Thl. DUTOHIUIBL.

3ammTa y MHOTOKJIETOYHBIX XKMBOTHBIX. [IOKpPOBBI M MX NPOM3BOIHBIE. 3aIlUTa
opranuzma oT Oozesneld. IMMyHHas cuctema 4yenoBeka. KieTouHblii U TyMOpaibHBIN
UMMYHUTET. Bpoxa€HHBII W TpHOOpeTéHHBIA cneuuduueckuii uMmyHurter. Teopus
KJIOHaJIbHO-ceneKTuBHOro uMMyHurera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanrenbHbple OTBETBI OpraHu3MoB. Poib BpOXAEHHOTO MMMYHHMTETA B PA3BUTUH
CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxuMoCTh M perynsiuus y OpraHu3MoB. Pa3zgpakMMOCTh y OJHOKIIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxumocTs 1 peryisinus y pacteHuil. PocToBbie BenecTsa u
UX 3HAYCHHUE.

Hepshas cuctema u pediaexkTopHas peryisius y *UBOTHbIX. HepBHas cuctema u eé
OTZEJIBl. DBOJOLHUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTIEIIbI



TOJIOBHOTO MO3ra TIO3BOHOYHBIX JKUBOTHBIX. Pedmexc u pednekropHas mgyra.
besycrnoBHbIE U ycTIOBHBIE pe(dIIEKCHI.

['ymopanbHas perynanusa U 3HAOKPUHHAS CUCTEMa KUBOTHBIX M 4esoBeKa. JKee3bl
DHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBA3b HEPBHOU M
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucreMa.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuubt u  cxembl: «OJHOKJIETOYHBIE  BOAOpOCTU», «MHOTOKIETOUYHbIE
BoJopociny, «baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTEeHUID», «CUCTEMBI
OpraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHME HaceKOMbIX», «TkaHu
pactenuit», «KopHeBble cuctembl», «CTtpoeHue ctediss», «CTpoeHue JIUCTOBOM
MJIACTUHKNY, « TkaHu XUBOTHBIX», «Ckener yenoBekay, «lluiieBapuTenbHas cucTteMay,
«KpoBeHocHas cucremay, «JlpixatenpHas cucrtema», «HepBHas cucrema», «Koxay,
«MpiieuHast  cucrteMa», «BpigenutenbHas —cucTeMa», «OHJOKPUHHAs CHUCTEMay,
«Ctpoenne wbimib», «MMvmynuter», «Kumednonomoctasie», «Cxema MNHATaHUA
pactenuit», «KpoBEHOCHBIE CHCTEMBI TMO3BOHOUYHBIX >KUBOTHBIX», «CTpOEHUE TUIPBI»,
«CTtpoenue miaHapun», «BHyTpeHHEe cTpoeHue I0XKAEBOro 4epBs», «HepBHas cucrema
pbeiO», «HepBHas cucrema nsarymku», «HepBHas cucreMa nmpecMbikaromuxcs», «HepBHas
cucrema ntuy, «HepBHas cucrema miekonuraromux», «HepBHas cucrema udeinoBekay,
«Pedaexey.

OOopynoBaHue: CBETOBOM  MHUKPOCKOI, MHKpPOIpPENaparbl  OAHOKIETOYHBIX
OpraHn3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH HACEKOMBIX,
UTJIOKOKUX, >KHBBIE HK3EMIUISIPHl KOMHATHBIX PACTEHUU, repOdapuy pacTeHUN pPa3HBIX
OT/EJIOB, BIIAXHbIE IIpenapaTbl JKUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJUJIEKIIUU
OECIO3BOHOYHBIX JKHMBOTHBIX, CKEJIET YeJIOBeKa, 00OpyJoBaHUE IS JIEMOHCTpALUU
MOYBEHHOT'0 W BO3YIIHOIO MUTAaHUS PACTEHHM, paclIeIyieHus] Kpaxmana v OeJKOB IO/
nerctBueM (HEpMEHTOB, OOOpYAOBAHHWE [JIsi JIEMOHCTPAIIMU OIBITOB [0 H3MEPEHUIO
KU3HEHHOM €MKOCTH JIETKUX, MEXAHU3Ma JIbIXaTEIbHbIX JBH>KCHUH, MOJAEIH TOJOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHE paCTCHUI.

JlaGoparopHasi pabora «/3ydeHue TKaHEeN sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrojioe (BKJII0Yasi BEreTaTUBHOE) U T0JIOBOE.
Buaslt  Oecrnosioro  pa3MHOXEHHUs:  TOYKOBAaHHWE,  CHOPYJsiuMs,  (parMeHTaius,
KJIOHUPOBAHHE.

ITonoBoe pazmHokeHue. IlonmoBbie KiaeTku, WM rametsl. Meio3. Ctaguu merosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buosiornueckuid CMbICT MeEHWO3a U
TMIOJIOBOTO mporecca. Meno3 U ero MeCTO B )KU3HEHHOM I[UKJIE OPTaHU3MOB.



[IpenzapoasiieBoe paszButue. l['amerorene3 y KuBOTHBIX. [loJioBBIE JKele3bl.
OOpa3oBaHue M pa3BUTHE IMOJIOBBIX KiIEeTOK. CnepmaroreHe3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W AMOpPHUOHAIBLHOE  pa3BUTHE  KUBOTHBIX.  CrocoOBI
OIUIOJIOTBOPEHUS: HAPYkKHOE, BHyTpeHHee. [[apTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHMW3MOB (OHTOTeHe3). DMOpHOJIOTHS — HayKa O
pa3BUTUU OPraHu3MoB. Mopghocenez — o00Ha u3 2nasHvlx npodiem IMOPUONIOUU.
Konyenyus mopgocenos u mooenu mopgoeeneza. Ctaauu 3MOpruorenes3a KUBOTHBIX (Ha
npuMepe Jsarymku). JpoOnenue. Tumbl  npobnenus. JemepmunuposanHoe —u
HedepMmuHuposanuoe opoonenue. brnacmyna, munet 61acmyn. OcobEeHHOCTH APOOIEHUS
MJIEKOMUTAIONIUX. 3apOBIIIEBhIC JIUCTKU (TracTpyisiius). 3akiiagka OpraHoB U TKaHEeW U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMSHHE 4YacTe pa3BUBAIOLIETOCS 3apOAbIIIA
(oMOpuoHalIbHAsT MHIYKIKA). 3akiajika IJlaHAa CTPOEHUS >KMUBOTHOIO KaK pe3yJbTaT
UEpapXUYECKUX B3aUMOJICHCTBUNA TEHOB. BinusHue Ha 5>MOpHOHAIBHOE pa3BUTHE
pa3IMYHBIX (PaKTOPOB OKPYkKAIOLIEH CPEbI.

PocTt u pa3Butue xuBOTHBIX. [locTamOpuonanbubiii nepuo. Ilpsimoe u Henpsmoe
pazButue. PazButue ¢ metaMopdo3oM y O€CIO3BOHOYHBIX U MO3BOHOYHBIX >KUBOTHBIX.
buosorndueckoe 3HaY€HUE MPSMOrO0 M HENPSIMOIO Pa3BUTHSA, UX PACIPOCTPAHEHUE B
npupojsie. Tumbl pocta KUBOTHBIX. DaKTOPBI PEryNAIMU POCTA )KUBOTHBIX M YEIIOBEKA.
Cranuu nocTaMOpUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX W 4esoBeka. [lepuobl oHTOreHe3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTMYECKHE MPOIIECCHI.

Pasmuosxenue u pazputue pacrenuid. ['ameroput u copod@ut. Meiio3 B )KU3HEHHOM
nukie pacteHuid. OOpasoBaHue crop B Iporecce Meiro3a. ['ameToreHes y pacTeHHIA.
OnnoA0TBOPEHHUE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. [[BOWHOE OIUIOJIOTBOPEHUE Y
LBETKOBBIX pacTeHunil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuupl u  cxeMmbl: «BereratuBHoe pa3sMHOXeHUE», «Tumbl  0Oecroyioro
pasMHOXeHUs», «Pa3zMHOXEHME  XnamMuaOMOHanbl», «Pa3MHOKEHME  DBIJICHBD»,
«Pa3MHOXeHue rtuape, «Menos3», «Xpomocombl», «l'amerorene3», «CTpoeHue
AUIEKIIETKU U criepMaTo3onaay, «OCHOBHbIE CTauu OHTOreHe3ay, «IIpsmoe n HenmpsiMoe
pasButue», «Pa3BuTHEe MaMCKoOro xyka», «Pa3Burue capanum», «Pa3Buthe IsArymkuny»,
«JIBOMHOE OMJIOAOTBOPEHUE Y LIBETKOBBIX pACTEHUI», «CTpOCHUE CEMSIH OJTHOJOIBHBIX U
JNBYIOJIBHBIX PacTeHU», «JKM3HEHHBIN LUKI MOPCKOM KamycTbD», <« KU3HEHHBIM LIMKI
Mxa», «KA3HEHHBIN [UKJT TAOPOTHUKAY, « KU3HEHHBIN IIUKIT COCHBIY.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMpENapaThl  SIUIEKIETOK U
CIIEpPMATO30U1I0B, MOJIENb «L MK pa3BUTHS JIATYIIKI.



JlabopaTtopnasi padora «/3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

IIpakTnueckas padora «BbIIBIEeHHME TPHU3HAKOB  CXOJACTBA  3apOJBIIIEH
MTO3BOHOYHBIX KHBOTHBIX).

JlabopaTopHasi padora «CTpoeHrE OPraHOB pa3MHOKEHHSI BBICIIIUX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB

HcTopusi cTaHOBNIECHUS M Pa3BUTHUS TeHETUKH Kak Hayku. Paboter I'. Mennens, . ne
®puza, T. Moprana. Posib oTeuecTBEHHBIX YUEHBIX B pa3BUTHH T'eHeTukH. Pa6oTer H. K.
Kosbrosa, H. 1. BaBunoBa, A. H. benozepckoro, I'. /I. Kapneuenko, 0. A. ®unumnyueHko,
H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHSATUS W CHUMBOJBI. ['OMOJOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHBI, aJbTCPHATUBHBIE MPU3HAKHU, JOMWUHAHTHBIA U PELECCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TE€TEPO3UT0Ta, YKHCTas JIMHUS, TUOpUIbI, TeHOTHN, ¢eHoTun. OCHOBHbBIC
METO/Ibl TEHETUKU: THOPU0IOTUUECKHM, IUTOTOTHYECKUM, MOJICKYJISIPHO-TE€HETUYECKUM.

JleMoHCTpauumn

[Toptpetsr: I'. Mengaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBuiios, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeen-Pecorckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlabopaTtopHnasi pa6ora «Jlpo3oduia kak 00BEKT TeHETUUECKUX UCCICOBAHUIY.

Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBpiid 3akoH MeHzaens — 3aK0H €QUHO00pa3us
ruOpusoB nepBoro mnokosienus. [IpaBuno gomuHupoBaHus. Bropoi 3akoH Mennens —
3aKOH  pacilerieHusi Tpu3HakoB. lluTojormyeckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpeuBaHus. [ 'Mnore3a 4ucToThl ramer.

AHanm3upyroniee  ckpemuyBaHue. [IpoMeXyTOYHBIM — XapakTep HacCIEOOBaHUS.
Pacuieryienre mpu3HakoB Py HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. Tpetwid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHUs MPU3HAKOB. [[uToNOrHYEeCKEe OCHOBBI TUTUOPHUIHOTO CKPEIIMBAHMUS.

CuerieHHOe HacienoBaHue Tmpu3HakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIIEHHUE CUECIUICHUS MEXAY IeHamMu. XPOMOCOMHas TEOpHUs
HAaCJIEACTBEHHOCTH.

['eHeTnka mnosa. XPOMOCOMHBIA MEXaHHU3M ONPEACNICHHUs MoJjia. AYTOCOMBI H
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM U T€TEPOTaMETHBIN MOJI. | eHeThuecKast CTpyKTypa
MOJIOBBIX XpoMocoM. HacrienoBanue npu3HaKoOB, CUETVIEHHBIX C TTOJIOM.

I'enotun kak nenoctHas cucrema. Ilnenorponus — MHOKECTBEHHOE JIEWCTBUE I'€HA.
MHOX€eCTBEHHBIN aJIJICIIA3M. Bzaumogeiicteue HEaJUIEIbHBIX TE€HOB.
Kommnementapunocts. Onuctas. [lonmumepus.

['eHeTYEeCKUI KOHTPOJIb PA3BUTUSA PACTCHUM, XUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3UOIOTHYECKUX TIPOIIECCOB, TMOBEACHUS M KOTHUTHBHBIX (yHKIUN. ['eHeTHueckue



MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3MUH — MAPA3UT» U «XO3IUH
— MuKpoOuom». ['eHeTHMYecKkue acmeKThl KOHTPOJI W WM3MEHCHHS HACIECACTBEHHOM
uH(OPMAITUHU B TIOKOJICHUSIX KJIETOK ¥ OPTaHU3MOB.

JdeMoHCTpauuK

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

Tabmupr u cxembl: «llepBblii U BTOpoil 3akoHbl MeHnaensa», «Tpetuit 3akoH
Menpens», «AHaIM3UpyOLIEe  CKpelmmBaHue», «HemomHoe  nOMUHHUpOBaHUE),
«CuernsieHHOE HacleI0BaHUE MPU3HAKOB y apo3oduiiby», «l'eHertuka nona», «Kapuotun
yenoBekay, «Kapuortun aposzodpunsy, «Kapuotun nrumb»y, «MHOXKECTBEHHBIN
ajienusm», « BzaumoneincTere reHoBy.

OOopynoBaHue: MOJENb ISl JEMOHCTPAalMU 3aKOHOB €IUHOO0Opa3us TMOpUIOB
MIEPBOTO TOKOJICHHSI W PACIICIUIEHUS MPU3HAKOB, MOJEIb ISl JEMOHCTpPAllUM 3aKOHa
HE3aBUCHUMOI'0 HACJIEAOBAaHUS IPU3HAKOB, MOJEIb JJIs JIEMOHCTPALMU CLEIJIEHHOIO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpemnapar: «Jpo3odunay.

IIpakTnueckas padora «l3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y
JTp030(UITBI.

IIpakTuyeckas padora «l3yyeHue pe3yjabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumozpeiicTBue reHotuna u cpeasl npu GopMupoBaHuu GpeHoruna. Mi3aMeHunBoCTh
MpU3HAKOB. KadyecTBEHHbIE W KOJWYECTBECHHBIC MPU3HAKA. BuAbl HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBCHHASI.

MonudukanuonHas  W3MEHUYHUBOCTb. Poms  cpempt B dbopmupoBaHUU
MOAU(PUKAIMOHHON M3MeHYMBOCTH. Hopma peakimu mpusHaka. BapuallMoHHBIN psig u
BapuaironHas kpunas (B. MoranHncen). CBolicTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

['eHoTnnueckass 3MEHYNBOCTh. CBOMCTBAa T€HOTUIUYECKON M3MEHYMBOCTH. Bubl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMUOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. MeHo3 M TMOJIOBOM TPOIECC — OCHOBa
KOMOMHATUBHONW W3MEHYUBOCTU. POnb KOMOWHATMBHOW W3MEHYMBOCTU B CO3JIaHUU
T€HETUYECKOr0 pa3HoO00pa3us B Mpeeiax OJHOTO BUA.

MyTanmoHHasi U3MEHYMBOCTh. BUIbI MyTalvii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M MHIYLIUMPOBAHHBIE MyTallMH. SIJIEpHbIC U [IUTOILIA3MATHYECKAE MYTAILIUU.
ComMarnueckue U TOJIOBble MyTanuu. [[puunMHbl BO3HUKHOBEHHUSI MyTaluil. MyTareHsl u
MX BIIMSIHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO Mporecca. 3aKoH
TOMOJIOTMYECKUX PSAZOB B HacieacTBeHHOM n3meHunBoctu (H.M. BaBuion). BHesaepHas
VM3MEHUYUBOCTh U HACIIEICTBEHHOCTD.

OnueeHemura u dNULEHOMUKA, POJib INULEHEMUYECKUX PaKmopos 6 HaAc1e008aHUU U
UBMEHYUBOCTNU (PEeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemoHcTpanuu



[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuibl u cxembl: «Buapl n3meHunBoCcTHY, «MomudukannoHHas U3MEHIUBOCTHY,
«KomOuHaTHBHAS W3MEHYHMBOCTBY, «Meio3y, «OmnogorBopenue», «leHeTnaeckue
3a00s€eBaHus YeIoBeKay, « BUlbl MyTanuii.

O6opynoBaHue: )XKUBbIE U TepOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(pororpadum) KUBOTHBIX C PA3NUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTtopnasi padora «MccrnegoBaHue 3aKOHOMEPHOCTEH MOIUMDUKAITMOHHON
n3MeHYuBOCTU. [locTpoeHne BapuallMOHHOTO psiia U BApUALIMOHHOW KPUBOI.

IIpakTuyeckas padora «Myrtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun yenoseka. MexayHapoaHas nporpaMma UCCIIEI0BaHUS TEHOMA YEIOBEKa.
Meroapl  W3y4YeHHS ~ TCHETHKH  4YEJIOBEKA:  TCHEAJOTWYECKHH,  OJM3HEIOBBIMH,
LUTOTCHETUYECKUN,  MOMYJSIHUOHHO-CTaTUCTUYECKUM,  MOJIEKYJISPHO-T€HETUYECKU M.
CoBpemeHHOE ONPEAEIICHUE TEHOTHIIA: IIOJTHOT€EHOMHOE CEKBEHHUPOBAHUE,
FEHOTUIUPOBAaHUE, B TOM uucie ¢ nomomblo [II{P-ananu3za. HacnencrtBeHnHbie
3a007eBaHUsl 4YeyoBeKa. ['€HHble M XPOMOCOMHBIE OOJIe3HM YelioBeKa. boje3Hu c
HACJICJICTBEHHON TMPEAPACTIONOKEHHOCThIO. 3HAYEHWE MEIHMIMHCKOM TE€HETUKU B
OpEeIOTBpAllCHU U JICYCHUH TEHETHUYeCKUX 3a0oJieBaHMM deloBeka. Menuko-
Tr€HETUYECKOE KOHCYIbTUpOBaHUE. CTBOJIOBBIE KIETKU. [IoOHATHE «TEHETUUECKOTO IPpy3a».
DTUYECKUE AaCTEKThl MCCIIEAOBaHUN B 00JIACTH PEJAKTUPOBAHUS T'€HOMAa M CTBOJIOBBIX

KJIETOK.
['enetnueckue (HakTOpbl MOBBIIMIEHHON YyBCTBUTEILHOCTH YeJIOBEKA K (PU3UUYECKOMY
U XUMHUYECKOMY 3arpsA3HEHUIO OKpY>Karolen Cpepbl. I'enernueckas

IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K NaTOJIOTUSIM.

JleMoHCTpauumn

Tabmuupr u cxembl: «Kapuotumn uyenoBeka», «MeToapl H3y4eHUS TE€HETUKU
yesoBekay, «I'eHeTnueckue 3a00JIeBaHNsI YETIOBEKAy.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u cenekus. 3apoKICHUE CENEKIMU U JoMecTukanuu. Y yenue H. W.
BaBunoBa o lLleHTpax NpOMCXOXKACHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHui. Posb
CEJIEKIIMM B CO3JJaHUHM COPTOB PACTEHUN M MOpOA KUBOTHbIX. CopT, mopoja, IITamMM.
3aKOH TOMOJIOTHYECKHX PSJIOB B HaclieAcTBeHHOM m3MeHunBocTu H. M. BaBuiona, ero
3HAYEHUE ISl CEJICKIIMOHHOM padOThI.

Metoasl  ceneknMOHHOM  paboThl. McKycCTBeHHBIM  OTOOp: MAacCOBBIM U
WHUBUTyaJIbHBINA. JTarbl KOMOMHAIIMOHHON CeNeKIuu. VcnpITanue mponu3BoAUTENEH 0
noTOMCTBY. OTOOp MO T€HOTHITY C MOMOIIBIO OIEHKH (PEHOTHIA TTOTOMCTBA M OTOOp IO
TeHOTHIYy ¢ nomMoupro anamu3a JJHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKITMOHHOW paloThl. PamuanuoHHBIN U
XUMUYECKANA MYyTareHe3 Kak HCTOYHHK MYTalliil y KYJbTYPHBIX (OpM OpraHuU3MOB.
Hcrnonb3oBaHME T€HOMHOIO PENAKTUPOBAHMS W METOAOB pexkomMOuHaHTHBIX JIHK mis
MOJIYYEHHUSI UICXOTHOTO MaTepHaa sl CEJIEKIUU.

[lonyyenne mnonuruionoB. BHyTpuBHmoBas rubpuauzanus. binskopoacTBeHHOE
CKpeluBaHue, Win WHOpuauHT. HepoacTBeHHOE CKpeluBaHWe, WM ayTOPUIWHT.
['etepo3uc u ero mnpuuuHbl. Mcnonp3oBaHue reTepo3uca B celekuuu. OtnanéHHas
rubpuauzanus. IlpeomoneHue Oecruiogusi MEXBUIOBBIX THOpUIOB. JlocTHKEHUs
CEJIEKIIMU PACTEHUN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSLY.

CoxpaHeHrEe ¥ W3YYEHHE TE€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU M HX
JTUKUX POAWYEH [JIsi CO3JaHUSI HOBBIX COPTOB W THOPUIIOB CEIbCKOXO3SIHCTBEHHBIX
KyJIbTyp. HM3yuenue, coxpanenue u  YNpaeieHue  2eHemuyecKumMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEJISAX VIIYUUEHUsT CYUWeCEYIOUUX
U CO30aHUSL HOBLIX NOPOO, NUHULL U KPOCCO8, 8 MOM YUCIE C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HaAYUHbIX UCCTe008AHUL, NEPeO08bIX Udel U NePCNEeKMUBHBIX MEXHOIO02U.

JleMoHCTpauumn

[Toptpetsr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykpsHeHko,
b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl U cxembl: «lleHTpB MPOUCXOXKACHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIAOB B HACJIEACTBEHHOW HW3MEHYUBOCTHY,
«Metoapl cenekiuny, «Otnanéunas Tubpuauzanusy, «MyTtaresesy.

JlabopaTtopnasi pabora «/3yueHue CcOpPTOB KyJIbTYPHBIX pAacTEHHUH U TOPOL
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKkypeusi «OCHOBHBIE METOJIBI M JIOCTHXKEHUS CEJIEKIIMU PACTEHUM W KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIM yYacTOK, B
TETUTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, UCTIOIB3YEMbIE B OMOTEXHOJOTHH, — KJIETOYHBIE M TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MbI, UX XapaKTEepPUCTUKA. TpaaullnOHHAsi OMOTEXHOJOTHUS: XJIeOOTeUeHHE,
MOJIYYCHHE KHUCJIOMOJIOYHBIX MPOAYKTOB, BHUHOJENHE. MUKPOOHOIOTUYECKU CHUHTE3.
OOBEKTH MHUKPOOUONOTHYECKUX TexHojorui. [lpousBoacTBo Oenka, aMHUHOKHCIOT U
BUTAMHUHOB.

Co3gaHne TEXHOJOTMM M HMHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAaHHUSI TE€HOMOB C LEIbI0 IIOJIYyYEHUsST OPraHUu3MOB U HMX KOMIIOHEHTOB,
coJiepKaIuX He BCTPEUAIOIINECS B IPUPOAC OMOCUHTETUICCKUE TTyTH.

Knerounas wnHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM pPAcTEHUM U
#uBOTHBIX. Kpuobanku. Comaruueckass ruOpuau3alsi U COMaTHUYECKUH 3MOpUOTEHES.



Hcnonp30BaHue TamuiOnIOB B CENEKUUU pacTeHui. [lonyuenue MOHOKIOHATbHBIX
anmumen. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHLIX aHmMumen 8 Meouyune.
HckyccTBEHHOE  OIUIOIOTBOpEHUE. PEKOHCTpYKIHS SWIEKIETOK W KJIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAaHTAllMU SiAep KIETOK. TexHonocuu  0300po6ieHus,
KYIbMUBUPOBAHUS U MUKDPOKIOHATLHO20 PASMHONCEHUS CEbCKOXO3AUCTNEEHHBIX KYAbIMYD .

XpoMOCOMHass W TeHHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHCTpyupoBanue pexkomounantHeix JHK. Cozoanue mpanceennvix opeanuzmos.
JlocTxeHns U NMEepPCHEKTUBBI XPOMOCOMHOM M T€HHOM WHXEHEPUHU. JKOJIOTMYECKHUE U
TUYECKUE TPOOIeMbl TEHHOW UHXKEHEPUHU.

Menuuuackue OuorexHosorun. IloctreHomuHas 1udposas wMenunuHa. [TLP-
JUMarHocTrka. MeTaboJIOMHBIA aHalu3, F€HOLEHTPUUECKUI aHaIU3 MPOTEOMA YEJIOBEKA
JUISl OLIEHKH COCTOSIHHS €ro 3J0pOBbs. McIonp30BaHME CTBOJOBBIX KIETOK. TapreTHas
Tepanusi paka. 3D-OuoumkeHepuss i pa3paboTku  QyHIAMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTHM, CO3/IaHHsl KOMIUIEKCHBIX TKAaHEW COYETAaHUEM TEXHOJIOTHI
TPEXMEPHOTO OMOIPUHTUHTA U ckaddosgunra TUTSL pemeHus 3aza4
MEPCOHATN3UPOBAHHON METULIVHBI.

Coznanue BEKTOPHBIX BaKIMH C IEIbI0 00ecTieYeHUsI KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo3Oyauteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHU3MOB (DYHKIIMOHMPOBAHUS
PHK-coaepxamux BUpYCOB, BBI3BIBAIOIIMX OCO0O oOmacHble 3a00JI€BaHMS 4eJIOBEKa U
YKUBOTHBIX.

JleMoHCTpanumn

Tabmuubr u cxembl: «Vcnonp30BaHHE MHUKPOOPTaHU3MOB B  MPOMBIILICHHOM
pOU3BOJICTBEY, «KileTouHast uHxeHepus», «I'eHHast HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMs  —  B@XHEWIIAass  NPOM3BOJAWTENBHAS — CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO)».

11 KIIACC

Tema 1. 3apo:xkaeHue u pasBUTHE IBOJTIOIUOHHBIX NMPEACTABJICHUI B 0HM0JI0THH

OpomonnoHHas Teopust Y. JlapBunHa. [Ipeanocbuiky BO3HUKHOBEHHS JAapBUHHU3MA.
JKu3znb u HayuyHas nesrtenbHOCTh Y. [lapBuHAa.

JBmxymue cuibl 3BosifonuMy BuAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3MHOKEHHUsSI OPraHW3MOB, HACJEICTBEHHAss U3MEHUYUBOCTh, OOpPHOA 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTndeckor teopuu sBojonuu (CTD). HeltpanbHas Tteopus
sBosiroiud. CoBpeMeHHasi 3BOJIOLMOHHAs OHOJIO0THs. 3HAUEHUE SBOIOIMOHHON TEOpUH B
(dbopMHpPOBAHNUN €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu



[Toptpetsl: Apucrotens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cenr-Unep, K. KroBbe,
Y. JapsuH, C. C. YerBepuxos, U. W. llImansraysen, Jx. Xongein, /1. K. benses.

Tabmupsr u cxembl: «Cucrema >xuBoit nmpuponsl (mo K. Jlunnero)», «JlectHuna
®uBbIX cymectB (o Jlamapky)», «Mexanuzm ¢GoOpMHpPOBaHUS TPUCIIOCOOJICHUN Y
pacTteHudt u kuBOTHBIX (Mo Jlamapky)», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «Haxonku Y. JlapBuna», «®@opMbl 00prObI 3a cymecTBoBaHue», «Ilopoab
romy6eit», «MHoroo0Opasue KylabTypHBIX (opMm KamycTe», «llopoasl momamHux
KHUBOTHBIX», «Cxema oOpa3oBaHuss HOBBIX BuJI0B (o Y. Jlapeuny)», «Cxema
COOTHOIICHUS JBIKYIIMX CHJI HBOMIOIUNY», «OCHOBHBIC MOJIOKEHUS CHHTETHUECKOU
TEOPUH SBOIOLIUN.

Tema 2. Mukpo3BoIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3jeMeHTapHasl euHMIA SBOToIMU. COBpEMEHHBIE METO/Ibl OLIEHKU
TEHETUYECKOT0 pa3HooOpazus M CTPYKTyphl mnomynsiuuid. HW3menenue reHodoHIa
NOMYJISIUMKA KaK 3JIEMEHTAapHOE HBOJIIOLMOHHOE SBIEHUE. 3aKOH TI'€HETHYECKOIro
paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (PAKTOPbI (IBHXKYIIME CHIIbI) 3BOMIOUMU. MyTalMOHHBIA MPOLECC.
KoMOuHaTuBHast n13MeHYMBOCTb. Jpelid reHoB — ciydailHble HEHAIIpaBJIECHHbIE N3MEHEHUS
4acToOT ajijiesiel B nonyssusax. Dddektr ocHoBarens. Ighgdexm 6ymuiiouno2o 2opaviuiKa.
CHudiceHue 2eHemuuecko2o pazHoobpasus: npudunsl u cieocmsus. llposenenue sgpgpexma
opetigha cenos 6 Oonvuiux u manvix nonyaayusx. Murpauuu. M3oasmus MOMYJISIIUN:
reorpaduyeckast (MpoCcTpaHCTBEHHAs ), OMoJIornyecKas (penpoayKTUBHAS).

EctectBenHblil 0TO0p — HanpaBisiomui GakTop 3BOMONUH. DPOPMBI €CTECTBEHHOTO
oTOOpa: HBWXKYIIUH, CTAaOUIM3UPYIONIUH, pa3pblBatOmui (qu3pynTuBHEIN). [lonoBoi
0T00p. BO3HMKHOBEHUE U 3BOIONMS COLUAIIBHOTO TIOBEICHUS )KUBOTHBIX.

[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOJOLMH. BO3HUKHOBEHUE
OpUCHOCOONIEHH y  opraHu3moB. Apomopdo3bl U uavoagantauuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHnu3MoB: Mopdosiornueckue, PU3nonornueckue, OHOXUMHUYECKUE,
nosesneH4Yeckue. OTHOCUTENBLHOCTD MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum ©  CTpyKTypa. BupooOpa3oBaHue Kak  pe3yJbTaT
MUKpO3BOJIIOIMU. M3osiiusa — kioueBoi ¢dakTop BupooOpazoBaHus. Iyt u crocoObl
BUJ1I000pa30BaHMUS: aJIONAaTPUUYECKOE (reorpaduueckoe), CUMIIATPUUECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MONMIUIONAN3alus, Tudpuauzamnms). nuTenbHOCTh
HBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb 5BONIOLMOHHON OMOJIOrMM B pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUs
Oounopa3zHooOpazus. MUKpPOIBOIIONKUS U KOIBOJIIOLMS Mapa3UTOB U UX X031€B. MeXaHU3MBbI
dbopMHUpOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JlemoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.



Tabmumpl U cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «llomymnsiuunonHas cTpykTypa
BUJa», «Cxema MmposiBiIeHus 3akoHa Xapau—BaiiHOepra», «{BHKylue CHIIbl S3BOJIOLUN,
«DKOJIOTUYECKAs U30JIALMS MOMYJISIUN ceBaHCKOM dopenny», «['eorpaduueckas n3omsus
JUCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHMIIBI Jaypckoit», «llomynsiiiuoHHbIE BOJIHBI
YHUCJIICHHOCTU XUIIHUKOB U KepTBY», «CXxema JeHCTBUS €CTECTBEHHOI0 0TO0pa», «DopMbl
O00pbOBI 3a cylecTBoBaHUe», «MHIycTpuanbHbI MenaHu3M», «JKUBbIE HCKOMAEMBIC),
«IIOKpOBHUTENBCTBEHHAs] ~ OKpacka  JKUBOTHBIX»,  «lIpemympexxnaromas  OKpacka
KUBOTHBIX», «Duznonornueckue agantanun», «IIpucnocoOGiIeHHOCTh OPraHU3MOB U €€
OTHOCUTENBHOCTEY», «Kputepuum Buna», «Bunbl-gBoHukm», «CTpyKTypa BUIAa B
npupozae», «Crnocobsl BuaooOpazoBaHus», «I'eorpaduueckoe BUA00O0pa3zoBaHUE TPEX
BUJIOB JIAaHJBIIICH», «IKOJIOTHUECKOE BUI000pa30BaHWE BUIOB CHUHHID, «lloUMION B!
pacteHui», «KamycTHO-peaeyHblid THOpUI.

Oo6opynoBanue: repObapuy pacTeHUM, KOJUIEKIIMY HACEKOMBIX, Uydesia ITHI] U 3Bepeit
C NpUMEpaMU PAa3JIUYHBIX IMPUCIOCOOJICHUMN, Uydesa NTUI[ U 3BEpeil pa3HbIX BHUJIOB,
repbapun pacTeHuil OJIU3KUX BUAOB, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BbIsBIeHHE U3MEHYUBOCTU Y 0COOEH OJTHOTO BUIAY.

JlabGopaTopnasi paGora «llpucrnocoOseHuss OpraHu3MOB M UX OTHOCHUTEJIbHAS
11e71eCO000pa3HOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUI0B IO MOP(OIOrHUECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThbl

Metonbl u3ydeHHs Makpo3BOJoLMH. [lajmeoHTOonOrMYecKkne MeETOAbl U3Y4YECHHS
sBosroniu. Ilepexoaubie opMbl U PUIOreHETHUECKHE PSAbl OPTaHU3MOB.

buoreorpaduyeckue Meroanpl uzydeHus 3Boioruu. CpaBHeHue Giopbl U (payHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue oOmactu 3emnau. Buabl-sHnemMuku u
PEUKTHI.

OMOpHOJIOTUYECKUE U CPaBHUTEIBHO-MOP(POJIOTHYECKUE METOIbl  U3YUYEHUs
IBOJIIOLMU. ['€HeTHYeckrne MEXaHM3Mbl 3BOJIIOLMM  OHTOI€HE3a U IOSIBJICHHUS
HBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTWYHbIE OpraHbl. PynumeHTapHbIE
OpraHbl U aTaBU3Mbl. MOJIEKYJSIpHO-T€HETUYECKHE, OMOXUMUYECKHE U MaTEMaTUYECKUe
METO/bl U3YYEHHMS 3BOJTIOLMU. ['oMonornunbie reHbl. COBpEMEHHbIE METObI TOCTPOEHUS
(UIOreHEeTUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIIOLUS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBWiIa) OBOJIOUMH. [Ipunyun cmeHvl QYHKYUI.
HeoOpatumocTs 3Bomtoumu. ApjantvBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mrosiep, 3. ['ekkenb.

Tabmuubl u cxembl: «ODUIOTEHETUYECKUN Pl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOrie smepb», «Creronedansy, «Punnoduts», «CeMeHHBbIE NANOPOTHUKWY,



«buoreorpaduueckue 30861 3emauy, «/peiid xonTuHEeHTOBY», «PenukTh», «HauanpHbie
cTaaud HMOPHUOHATIBFHOTO PAa3BUTUSL TIO3BOHOYHBIX JKMBOTHBIX», «['OMomornunsie u
aHAJIOTUYHbIE OpraHbl», «PyauMeHThD), « ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI YEIOBEKA
U muMmnaHize», «[JaBHble HampaBieHUs 3BoJonMM», «OO0ImMe 3aKOHOMEPHOCTU
HBOJIIOLIIY.

O6opynoBaHue: KOJUICKIIUH, TepOapyu, MYJISKM UCKOITAEMbIX OCTATKOB OPraHU3MOB,
MYJSIKH  TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAMMEHTApHBIX OPraHOB M ATaBU3MOB,
KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble runoTe3bl MpOUCXOXKICHUS XKU3HU Ha 3emiie. AOHOreHe3 U MaHCIEepMHUs.
JloHayyHbple TNpEACTABICHUS O 3apOXKICHUHM KU3HM (KpeaunoHusMm). ['ummoresa
IMOCTOSIHHOTO CaMO3apOXICHHS XKU3HU W €€ omnpoBepkeHue onbvitamu . Pemm, JL
Cnannanuanu, JI. [Tacrepa. [Ipoucxoxaenne xKU3HU U aCTPOOHOIIOTHSI.

OcHoOBHBIE 3Tallbl HEOpraHUYeckod sBoitouuu. I[lmanetapHas (reosioruyeckas)
ABOJIONMS. XUMUYECKash 3BOJIIONHUA. AOUMOTCHHBI CHHTE3 OpPraHUYECKUX BEIIECTB W3
Heopranndeckux. OnbiT C. Mumiepa u I'. FOpu. OOpa3zoBaHue noamMepoB U3 MOHOMEPOB.
KoanepBarnas runoreza A. 1. Onapuna, runote3a nepBuuyHoro 0yiasoHa [x. Xomnneina,
reHetrueckas runoreza . Mémnepa. Pubosumer (T. Yek) u runoresa «mupa PHK» V.
['un6epra. PopMupoBaHre MEMOpPaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnum u mertonbl €€ u3ydeHusa. VckomaeMble OpraHMYECKHME OCTATKH.
['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M aOCOJIIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHoIOrMYeCcKas 1IKaja: S0Hbl, dPbl, IEPUOBI, IIOXU.

HauvasnbHbie sTanbel opraHudecko 3Boronuu. [losiBiieHME W 3BOMIOLUS MEPBBIX
KJIETOK. ODBojtouusi meradonn3ma. Bo3HukHOBeHue nepBbiXx 3kocucTeM. COBpeMEHHbIE
MUKpPOOHBIE OMOIUIEHKM KaK aHajlor mepBbIXx Ha 3emiie cooluiecTB. CTpOMAaTOIUTHI.
[IpokaprOThI U 3YKapHOTBHL.

[Tpoucxoxnenue 3ykapuor (cuMOHOTeHe3). OBOJIIOLMOHHOE MPOUCXOXKICHUE
BUPYCOB. [IpoHMcXoXkaeHMEe MHOTIOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHME OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATarbl YBOJIIOIUU BhICIINX pacTeHUuN. OCHOBHBIE apoMOp(PO3bl paCTEHUH.
Brixon pacrenuit Ha cymry. [losiBieHue CIOpOBBIX PAaCTEHHW M 3aBOCBAHUE UMM CYLIM.
Cemennsble pacteHusd. [IponcxoxneHne NBETKOBBIX PACTEHUI.

OCHOBHBIE ATarbl SBOJIOIHUH )KUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSIBJIEHHE COBPEMEHHBIX THUIIOB. llepBbie
XOpJIOBbIE >KUBOTHbIE. JKW3Hb B BOJE. OBOJIOLMUS MO3BOHOYHBIX. I[IpouncxoxneHune
ampubuit n pentuiauil. [IpoucxoxaeHne MIEKOMUTAONMX U MTUIL. [IpyUHITUT KII0YEBOTO
apomop¢o3a. OcBoeHne 6€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3eMJjie MO 3paM M IepuojiaM: apxel, MPOoTEpo30M, Majco30Mu,
Me30301, KaiiHOo30M. OOIas XapakTepUCTHUKA KJIMMaTa U TEOJIOTMYECKHX IPOIIECCOB.



[TossBneHne M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3OBaHME: €r0 YCJIOBHUS U
BIIUSTHUE HA Ta30BBIN COCTAaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHS — 3SKOJOTHYECKHE KpPHU3HUCHl mnpouuioro. IIpuumHbl u
CIEACTBUSI MacCOBbIX BbIMUpaHUW. (COBPEMEHHBI OKOJOTHYECKHWA KPHU3UC, €ro
ocobennocTtH. [IpobiieMa coxpanenus 6uopasHooOpas3usi Ha 3emiie.

CoBpeMeHHass cHCTeMa OpraHudeckoro Mupa. [lpuHIunel  KiaccuuKauu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHCTpauA

[Toptpetsl: @. Peau, JI. Cnannmannaunu, JI. [Tactep, Y. 1. Meunukos, A. U. Onapun,
Jx. Xongeiin, I'. Mémnep, C. Muep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita ®. Pegm», «Cxema ompiTa JI. Ilactepa mo
U3YUYEHHUIO CaMO3apoxkaeHHs Ku3HW», «Cxema ombita C. Mumiepa, I'. FOpu», «Otansl
HEOpPraHU4YECKOW dBoyrounmn», «l'eoxpoHosornueckas mkana», «HadambHble 3Tarbl
opraHu4eckoil sBoionun», «Cxema oOpa3oBaHUsS DJYKApUOT IYyTEM CHUMOHOTEHE3a,
«CucreMa >kuBOM mpupoae», «CTpoeHue BUpyca», «ApomMop(}o3bl pacTeHHID,
«Punnoduts», « OTHOKIETOYHBIE BOJAOPOCIN», « MHOTOKIIETOYHBIE BOJIOPOCIINY, «MX1»,
«ITanopotHukm», «I'onocemenHble pacTteHus», «Opraisl IBETKOBBIX pacTeHHI», «Cxema
pa3BUTHS  KMBOTHOTO  MHpa», «Apomopdo3bl  KHUBOTHBIX»,  «[Ipocreiimuey,
«KHIIEeYHOIOIOCTHBIEY, «1mockue YepBU», «YHeHucronoruey, «PBIOBIY,
«3emHOBOnHBIEY, «IIpecMmbikarommecs», «lItuupy, «Mnekonurtaromue», «Pa3Butne
YKW3HU B apXEUCKOM 3pe», «Pa3BuTHE )KU3HHA B IPOTEPO3OUCKON dpe», «Pa3zButue Ku3HU B
[AJICO30MCKON 3pe», «Pa3BuThe XU3HM B ME3030MCKOM 3pe», «Pa3Butue XHU3HH B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN Pa3IMYHBIX OT/AENIOB, KOJUICKIIMH HACEKOMBIX,
BJIAKHBIE MpEnaparbl >XUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM WIJIOKOXKUX,
CKEJIEThl MO3BOHOYHBIX MBOTHBIX, Uydesa MTHUIl U 3BEPEH, KOJUIEKIMA OKAMEHEJIOCTEM,
IIOJIE3HBIX UCKOMAEMBIX, MYJIS)KM OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa jgadoparopHas padora «MonenupoBanue onblToB Muuiepa—Opu
MO0 U3YYEHHUIO aOWOreHHOTO CHUHTE3a OpPraHUYECKUX COCIMHEHUNW B TMEPBUYHOMN
atMocdepe».

JlaboparopHasi padora «/3ydyeHne U OnMCcaHUE MCKOMAEMbIX OCTATKOB JPEBHUX
OPTaHU3MOB.

IIpakTuyeckass padora «/3yueHue OCOOEHHOCTEH CTPOCHHS PACTEHUN pPAa3HBIX
OTJACIIOBY.

IIpakTnueckass padora «M3yueHne OCOOCHHOCTEM CTPOEHMS] TTO3BOHOYHBIX
KUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznesnbl 1 3anaum aHTPOINOIOTrUU. METOIbI aHTPOMOJIOTHH.



CraHOBNIEHME TPEJICTAaBICHUNA O MPOUCXOXKICHUM 4YeJlOBeKa. PenurnosHsie
B033peHMs1. COBpEMEHHBIE HAYUHBIE TEOPHUHU.

CXoncTBO 4elloBeKa C JKMBOTHBIMU. CHCTEMATUYECKOE TMOJOKEHHUE YEIOBEKa.
CBUIETENBCTBA CXOJICTBA YEJIOBEKA C YKMBOTHBIMHU: CpPaBHHUTEIbHO-MOP(OIOTUYECKUE,
AMOpUOTIOTHYECKHE, (PUZHOTIOTO-ONOXUMHUYECKUE, oBeleHueckre. OTanuns YeaoBeKa oT
JKUBOTHBIX. [IpAMOXOXKIEHHE W KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIBHON CUCTEMBI.

JBrkymue cuibl  (pakTopbl) aHTpONOTeHe3a: OHOJOTUYECKHE, COIUaIbHBIE.
CooTHolIeHne OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAuM aHTpororeHe3a. PaHHuUe uenoBekooOpa3Hble 00E3bSHbI
(MpOKOHCYNBI) W paHHUE TMOHTHIBI — OOIIME TPEIKU YEeTOBEKOOOPa3HBIX 00€3bsH H
J0AeH. ABCTPAIONUTEKM — JABYHOTME MpEAKUA JIroAe. YUernoBeK yMelbli, IepBbIe
V3TOTOBJICHUST OpyAud Tpynaa. YenoBeKk NPSAMOXOISAIIMN W MEPBBIA BBIXOJ JIKOJACH 3a
npenensl Adpuku. YenoBek reiaenbOeprckuii — oOIWMN MPEenoK HEaHIEPTaIbCKOTO
YeJI0BEKa U YEJIOBEKA Pa3yMHOro0. YelnoBeK HEaHAEPTaIbCKUM KaK BUJ JIIOJIEW XOJIOAHOTO
KInMara. YenoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JECHUCOBCKHW YEIIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 npeaenamMu Apuku. [laneoreneTrika u najneoreHoOMHKa.

OBOJIOIMS COBPEMEHHOT0 UeloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJIALUAX YEJIOBEKA.
Myrtanmonsslii  niporiecc ¥ nonumopdusMm. [lonmynsiuoHHBIE BOJHBI, Jpei( T'eHOB,
MuUrpanus 1 «3Q(EeKT OCHOBATEN» B MOMYJISIUAX COBPEMEHHOIO YEI0BEKa.

Yenoseueckne pacel. Ilomatme o pace. bospmme pacel:  €BpoOIEOHIHAS
(eBpasmiickas), aBcTpajoO-HErpoujHas (PKBAaTOpHAJIbHASI), MOHTOJOUJHAsA (a3UATCKO-
aMepuKaHCKas). BpemMs u myTh pacceineHus 4YeloBeKa MO IUIaHeTe. EJIHUHCTBO
yeynoBeyeckux pac. Hayuynas HecocTosTenbHOCTh pacu3ma. IIpucrnocoOaeHHOCTh
YeJIOBEKa K Pa3HbIM YCIOBHSM OKpYyXkarolen cpenbl. Biusaue reorpaduyeckoi cpeabl u
nperia reHoB Ha MOp(oJIOTHIO U (PU3UOTIOTHIO YEJIOBEKA.

MexauciuruiMHapabie  METOJbI B (hU3MYECKON (OMOJIOTHYECKO) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASA AHTPOIOJIOTUS W MAaJCOAHTPOMOJIOTUSl YEJIOBEUECKUX MOMYJIALUH.
buocounanbHble UCCIENOBAaHUS NPUPOIABI YeloBeKa. lccimemoBaHWe — KOJBOJIOLUU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

IToprpersr: Y. lapsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIOJIOTHHY, <« OJOBHOM MO3T 4YeJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBbDY, «CKENET YeJOBeKa U CKEJNEeT MHUMITaH3e», «PyaumMeHTs
W aTaBU3MbDY, «JIBMKYIIHME CUJIBI AHTPOIIOI€HE3a», «IBOJIIOLUOHHOE APEBO YEIOBEKAY,
«ABcTpanonutek», «YHemoBek ymenblin», «YUenoBeK MNpIMOXOIAUN», «JeHUCOBCKUI
yenoBek» «Heanaeptanbiipy, «KpomanboHb», «IIpenku yenoBekay, «Tambl 3BOIIOIUN
4yeJI0BeKa», «Packl uenoBekay.



OOopynoBaHue: MYJSDKM OKaMEHENOCTEH, NPEeIMETOB MaTepUalbHOM KYJIbTYpbI
NpEeIKOB uYeloBeKa, penpoaykuuu ((ororpaduu) kapTuH ¢ MHU(OIOTHUECKUMH H
OUOIEMCKUME CIOKETaMH MPOUCXOXKACHUS YeToBeKa, (hoTorpaduu HaX0JA0K MCKOMAEMBIX
OCTATKOB 4YEJIOBEKA, CKEJIET 4YeJIOBEKA, MOJEIb Yepena 4YesIOBeKa M ueperna HIMMIIaH3e,
MOJIEJIb KMCTH Y€JI0BEKA U KMCTH IIMMIIaH3€, MOJEIH TOpCa IMPEIKOB YEJIOBEKa.

JlaGopaTopnas pabGora «lI3yuenne 0OCOOEHHOCTEH CTpOCHHS CKEJeTa YeloBeKa,
CBSA3aHHBIX C MIPSIMOXO0KICHUEM.

IIpakTH4yeckas padora «/3ydeHne 3K0JIOrMUECKUX aJalTalui 4YeJIOBEKay.

Tema 6. DJxosorusi — HaykKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJOPraHMU3MEHHbIX CHCTEM C OKPY/KAKLIeH cpeaou

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. ['ymGompnra, K. ®@. Pynwse, H. A.
CeseprioBa, J. I'ekkenst, A. Tencnu, B. H. Cykauéna. Paznens! u 3agaun sxonorun. CBsi3b
DKOJIOTUH C IPYTUMH HayKaMH.

Metons! sxonoruu. [ToneBbie HaOMIOAEHNS. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOIHBIE
u jabopaTopHble. MoaenupoBaHWE B 3KOJOTHMH. MOHHUTOPHHI OKpY>KAarOUIed Cpebl:
JIOKaJIbHBINA, PETMOHAIBHBIN U TTI00QTHHBIMN.

3HAaYEHUE SKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHMYECKOE MHPOBO33PEHUE
KaK OCHOBA CBsI3€H yenoBedecTBa ¢ npupoaoin. ®opMupoBaHHUE 3KOJIOTMYECKON KYJIBTYPBI
Y KOJIOTMYECKON IPaMOTHOCTH HACEJICHUS.

JleMoHCTpauumn

[Toptpetsi: A. I'ymGonsar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmuupel m cxeMbl: «Pasnmensl skojiormm», «MeTtoasl »3Koyorumy», «Cxema
MOHHUTOPHUHIA OKPYKarOLIEN CPEIbI».

JlaboparopHasi padora «/3ydeHrne METOA0B IKOJIOTMYECKUX UCCIIEAOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

OKkojoruueckue (GakToppl M 3aKOHOMEpHOcTH ux jAeiictBus. Kiaccuduxarms
IKOJIOTHYECKUX (DaKTOpPOB: aOMOTHUECKHE, OWoTHYecKue, aHTpornoreHHele. OoOmue
3aKOHOMEpPHOCTH JeUCTBUS 3Kojormdyeckux ¢akrtopoB. IlpaBuno wmunHumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTH. DBpHOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuoTtnueckue ¢akrtopsl. CBeT Kak 3Kojoruyeckuilt Qaxrop. JleiicTBue pa3HBIX
YY4aCTKOB COJHEYHOI'O CIEKTpa Ha OpPraHu3Mbl. OJKOJOTWYECKHE TPyNIbl PacTEeHUN H
YKUBOTHBIX IO OTHOILIEHHIO K cBeTy. CUrHanbHas poib cBeTa. DoToneproausm.

TemnepaTypa Kak skosnorudeckuit ¢axrtop. JleiicTtBue Temmneparypbl Ha OpraHU3MBbI.
[IoMKMNOTEpMHBIE M TOMOMOTEPMHBIE OPTraHU3MBL. OBPUTEPMHBIE W CTEHOTEPMHBIE
OpraHU3MBl.

Brnaxuocts kak okomormueckwit  (aktop. IlpucrmocoOneHuss pacteHud K
noJiIepKaHuo0 BoAHOTO OanaHca. Knmaccuukanus pacTeHHil MO OTHOUIEHHIO K BOJE.
[Tpucnoco6ieHus ;KMBOTHBIX K U3MEHEHHIO BOJAHOTO PEXUMA.



Cpensl oOuTaHusT OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIHAS, TOYBEHHAs,
TIyOMHHAsI TOATIOYBEHHAs, BHYTpUOpraHW3MeHHasi. DU3NKO-XUMHYECKHE OCOOCHHOCTH
cpen oouTaHus opraau3MoB. [IpucnocoOeHnst OpraHu3MOB K JKU3HH B pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE W TOJAUYHBIC
puTMBl. [IprucnocoO0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUM KU3HU.

Kusnennwsie ¢opmbl opranusmoB. [loHaTtne o xuzHeHHOUW (opme. KuzHEHHBIC
(bOopMBI pacTeHHI: IepeBhs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHHAE TPaBbl, OJHOJICTHUE
TpaBbl. JKusHeHHBIE (HOPMBI KUBOTHBIX: THUJIPOOHMOHTHI, TE€OOMOHTHI, A3POOHOHTHI.
Oco0eHHOCTH CTpoeHus U 00pa3a KU3HHU.

buotnyeckue ¢aktopel. Buasl OHMOTHUYECKMX B3aMMOJEHCTBUNA: KOHKYPEHIUS,
XUITHAYECTBO, CcUMOMO3 U ero ¢opmbel. [lapasutusm, Koomepamwsi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTrpoduueckne B3anuMOACHCTBUS
(Tomueckue, hopudeckue, padbpudeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICHCTBUMN IS
CYILIECTBOBAHMS OPraHU3MOB B cpejie 0OuTaHus. [[pUHIMIT KOHKYPEHTHOTO UCKITFOYECHHUS.

JleMoHCTpauumn

Tabmuubl u  cxembl: «Okonorudyeckue (axtopb», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKUE TPYMIbl >KUBOTHBIX IO OTHOIICHHIO K CBETY», «TemioKkpoBHBIC
JKUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIE», «DU3HOJOTHYECKUE  aJanTaluu
KUBOTHBIX», «Cpeqpl 00MTaHUsI OpraHu3MoBy», «buonoruueckue putmbly, «KU3HEHHBIC
bopmbI pacTeHui», «Ku3Hennele bopmbI KUBOTHBIX), «JKocucrema
IIMPOKOJIUCTBEHHOTO  Jieca», «IJKOCUCTEMA XBOWHOTO Jiecay, «llemn mnuTanusy,
«XwumnanuectBoy, «Ilapasutuzm», «Konkypenmus», «Cumonos», «KommeHncammzm.

O6opynoBaHue: repOapuyd pacTEHUM M JKMBOTHBIX, MPHUCIIOCOOJICHHBIX K BIIUSHHIO
Pa3IMYHBIX DKOJIOTHYECKUX (PaKTOpoB, TepOapuul CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHUM, CBETOJIIOOMBHIC, TEHEIIOOMBBIE U  TEHEBBIHOCIWBbHIC
KOMHAaTHBIE pacTeHHus, TepOapuM U KOJUICKIMH TEIJIOJIOOUBBIX, 3UMOCTOUKHX,
MOPO30YCTOMYMBBIX PACTEHUMN, dyUesa NTHI] U 3Bepel, repoapun pacTeHU, OTHOCSAIIUXCS
K rurpodpuram, kcepodutam, me30puTaM, KOMHATHBIE pPACTEHHUS JAaHHBIX TPYIIIL,
KOJUIEKIIMM JKMBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpeliax, TepOapuu U KOJUICKIIUKM PACTCHUM
W KUBOTHBIX, O0JaJarOlIUX YepTaMH NPHUCIOCOOJEHHOCTU K CE30HHBIM HW3MEHEHMSIM
YCJIOBUH KU3HH, repOapuul U KOJUICKIIMU PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX
dbopM, KOJJICKIIMM  JKUBOTHBIX, YyYaCTBYIOIIUX B  Pa3NUYHBIX  OMOTHUYECKHX
B3aUMOJICUCTBUSIX.

JlaGopaTopnasi paGora «BpIsBiIeHHE MNPUCTIOCOOTICHUN OPraHW3MOB K BIIHMSHUIO
CBETa».

JlaGopaTopHasi padora «BpIABICHHE NPUCIIOCOOTICHUN OPraHU3MOB K BIIUSHHUIO
TEMIEPATYPhI».

JlabopaTtopHasi pa6oTa «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHM M3 PAa3HBIX MECT
oOUTaHUSY.



Tema 8. Dxoy10rusi BUAOB U MOMYJIANMIA

DKOJIOTUYECKHE XapaKTEPUCTHKK Tomyisaiuu. [lomymsius kak Ouosiormueckas
cucteMa. Ponb HEOTHOPOAHOCTH cCpeabl, (GU3HUECKHX OapbepoB W 0OCOOCHHOCTEH
OuoJiorud  BUAOB B (OPMHUPOBAHMH MPOCTPAHCTBEHHOM CTPYKTYPhI IOMYJISIUH.
OCHOBHBIC TOKa3aTeNd MOMYJISIIAM: YHUCICHHOCTb, IUIOTHOCTh, BO3pAacTHAasi W IOJIOBasd
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.

Okosioruyeckass CTpykTtypa mnomyasuud. OIeHKa YUCIECHHOCTH TMOIMYJISIUMN.
JlnvHaMuKa TONyJalud W €€ peryysinus. DbHOTMYECKMH TMOTEHIUal MOMYJIAIUY.
MoaenupoBanue IUHAMUKUA monyJsaiuud. KpuBble pocTa YMCICHHOCTH TOMYJISALUU.
KpuBsie BbDKUBaHMS. Perysius 4ucaeHHOCTH MOMYJISIIIUNA: posib (haKTOPOB, 3aBUCSIIIUX U
HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTHYECKHUE CTpaTeru BUAoB (I- u K-ctparerun).

[TonsiTue 00 3KoJOrMyeckor Hume Buaa. MectooOutanue. MHoromepHas MoJEIb
skojornyeckor HumM Jk.M. XarumHcoHa. Pa3Mephl  AKOJOTMYECKOW  HHIIW.
[ToTeHManbHas ¥ peain30BaHHas HUIIIU.

Bun kak cucrema momynsuuil. Apeansl BUIOB. BUIbl U UX KU3HEHHBIE CTPATETHMU.
OKOJIOTHUYECKHNE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTpPalyid XUBOTHBIX. DBHOJIOrMYECKHME WHBa3HU
qyKE€POJIHBIX BUJIOB.

JlemoHcTpanuu
[Toptper: [Ix. . XaTunHCOH.
Tabmuubl W cXeMmbl:  «DKOJIOTMYECKHE  XapaKTEPUCTUKH  TOIMYJISALIHN,

«IIpocTpaHCTBEHHAs] CTPYKTypa MOMyJsiun», «Bo3pacTHble NUpaMUbl MOMYJSILUANY,
«CKOpoCTh 3acelieHUs] MOBEPXHOCTH 3€MJIM Pa3JIMYHbIMU OpraHuzmMamm», «Mopenb
skosiornyeckor Humm Jx. M. XatanHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHusi CeMsiH paCTeHUN K paCCEIICHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3moB. buoiieno3 u ero crpykrypa. CBsi3u MeXJy OpraHu3MaMu
B OMOIIEHO3E.

Oxocucrema kak oTkpbiTasg cucrema (A. x. Tencnu). OyHKIIMOHANIBHBIE OJOKU
OpPraHu3MOB B DJKOCHUCTEME: TNPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThL. Tpoduueckue
ypoBHHU. Tpoduyeckue 1enu U cetu. Adbnorudeckue 0J0Ku 3kocucTeM. [10UBBI U WIIBI B
skocucTemMax. KpyroBopoT BElIECTB ¥ MOTOK SHEPTUU B SIKOCUCTEME.

OcCHOBHBIEC TMOKa3aTeIM JKOCUCTEeMbl. bromacca W TPOAYKIHA. DKOJOTUUECKHUE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTHUH.

Hunamuxa  sxocucmem. Kamacmpoguueckue  nepecmpotixu.  Duyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuduHbie U
BTOPUYHBIE CYKIIECCUM W HUX MPUYUHBI. AHTPONOTEHHBbIE BO3JICUCTBUSA Ha CYKILIECCHUH.



KnumakcHoe coobmectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMYMUBOCTH COOOITIECTB.

[TpupoHbIe 3KOCUCTEMBL. IKocUCmeMbl 03€P U peK. DKOCUCTEMbL MOpell U OKEAHO8.
Drocucmemvl myHop, 1ecos, cmenetll, nyCmvlHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpo3KocucTeMa. ArporeHo3. Paznmuuaus Mexmy
aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoxackas ¢uopa u
dayna. CuHaHTpomM3alMsi TOPOACKOW ¢ayHbl. buomornyeckoe © XO3SMCTBEHHOE
3HaYEHHUE arpodIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpPTraHW3MOB B
aKocucTeMax. Ponb kackaonozo sghghexkma u 6u0oe-30upuxamopos (Kuouesvix 6udos8) 8
@yHrkyuonuposanuu sxocucmem. llepeHOC HPHEPrHM M BEUIECTB MEXKIY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOWYMBOCTh OPraHW3MOB, MOMYJSIUA M IKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOIOTCHHBIX BO3/ICHCTBUM.

Mexanuzmbl  8030eticmeus 3aepA3HeHUL PA3HbIX MUNO08 HA CYOOP2AHU3MEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJLOSUUECKO20

HOPMUDOBAHUSL  AHMPONO2EHHO20  Bo030eticmeus.  MeTolonoruss  MOHHTOPHUHTA
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX 3KOCUCTEM.
JlemoHcTpanuu

[Toptper: A. JIx. Tencnn.

Tabmuupbl u cxeMmbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMA IMIMPOKOJIMCTBEHHOIO
jgecay, «JKOCHCTEMa XBOWHOIO Jeca», «PyHKUHOHAIbHBIE TIPYIIBl OPraHU3MOB B
skocucteMme», «KpyroBopor BemiecTB B 3kocucTeMey», «llenu nuranus (mactOuiHAasi,
NeTpuTHas)», «ODKOJIOrMuYeckas TMHUpamMHaa 4Yuceil», «IKoJorndyeckas MNUpaMuia
oroMacchl», « DKOJIOrHYecKasl mupaMuaa sHeprumy», «O0pazoBanue 0onotay, «llepBuunas
cykueccus», «BoccraHoBineHue Jeca mocie  moxapa», «IKOCHCTEMa  03epay,
«ArponeHos», «KpyroBopor BelIECTB M IOTOK 3HEPrUU B arpoueHose», «lIpumepsl
ypOOIKOCHUCTEM.

O6opynoBanue: repOapuyd pacTeHU, KOJUICKIIMM HACEKOMBIX, uydesa NTUIl U
3Bepeil, repdapuu KyJbTYpPHBIX W JIMKOPACTYIIMX PACTEHUH, akBapuyM Kak MOJEJb
9KOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

Jlabopatopuass pabora «/3ydeHwe pa3sHOOOpa3usi MEIKHX  IMOYBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX 9KOCHCTEMAX).

IKCKYypeHs «DKCKYpCUsi B THTMYHBINA OHOreoneHos (B 1yOpaBy, Oepe3HsK, €JbHUK,
Ha CYXOJOJIbHBINM MM MOMMEHHBIHN JIYyT, 03€p0, O0JIOTO)».

JKCKypcusi «IDKCKypCHsi B arpo’kocucremMy (Ha TIOJ€ WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — oOmemnanerapHas o60ojouka 3emuH, TAE€ CYIMECTBYET WIIU
CyIIECTBOBaJIa *KU3Hb. Pa3BuTHe npeacrasnenuii o Ouocdepe B Tpynax 3. 3iocca. YueHue
B. W. Bepnanckoro o 6mocdepe. Obmactu Ouochepsr u e€¢ cocraB. JKuBoe BEIIEeCTBO
ouocdeps! 1 ero QyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHocTn Ouochepsl Kak
robanpHOM 3KocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIECTB M OWOreOXMMHUYECKHE LHMKIbI (yriaepoja, a3oTa). PUTMHUYHOCTH SIBICHUN B
ouocdepe.

3oHanbHOCTh Omocdeprl. Ilonarue o Omome. OCHOBHbIE OMOMBI CyLIW: TYHJIpA,
XBOWMHBIC JIECA, CMEIIAHHBIC WU IIMPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI, ITyCTBIHH,
TPOIMYECKHUE JIeCa, BBICOKOTOPhS. KimMaT, pacTUTENbHBIA M >KHUBOTHBIA MHp OHOMOB
CYILIN.

CtpykTypa ¥ (QYHKUIMS *UBBIX CHCTEM, OLIEHKA UX PECYpPCHOIO MOTEHIHala U
onocdepHbIX QPYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr u cxembl: «l'eocepsl 3emnm», «KpyroBopor aszora B HpUPOAE»,
«Kpyrosopot yraepoaa B npupoae», «Kpyropopor KMcCiI0poJa B Ipupoae», «Kpyrosopor
BOABl B Tnpupone», «OCHOBHbIE OuOMBI cymm», «Kimumatuueckue mosca 3eMiny,
«Tynppa», «Taira», «Cmemansnsiii Jecy», «llIupokonucTBeHHbId Jec», «CTenby,
«CaBanHay, «IlycTeIHsy, « Tponrmueckuii Jecy.

OobopyznoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKIUHU )KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0IIas cpeaa

DKOJIOrM4ecKre KpU3MChl M WX NpUYMHBIL. Bo3zaelicTBue yenoBeka Ha Ouocdepy.
3arps3HeHHe BO3IYIIHOM cpenbl. OxpaHa BO3ayxa. 3arpsA3HeHHe BOAHOU cpenbl. OxpaHa
BOJAHBIX pecypcoB. Paspymienne mouBbl. OXpaHa NOYBEHHBIX pecypcoB. H3MeHeHue
KJIIMATa.

AHTpOIIOTEHHOE BO3JICICTBUE HA PACTUTEIbHBIA M >KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPHUHIMIBI OXpaHbl MpUpPobl. KpacHble
kauru. Ocobo oxpansiembie npupognbsie tepputopuu (OOIIT). borannueckue canasl u
300JIOTMYECKHUE TTapKH.

OCHOBHBIE TNPUHLHWIIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA M  MPUPOJBI.
ParnmonansHO€ NPUPOIONONB30BAHNE M COXpPaHEHHE OHOJOTHYECKOro pazHOoOOpasus
3emun. OOLIME 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTMYECKUX KpU3UCOB. OcoOEHHOCTU
COBPEMEHHOT0 KPU3KCA U €r0 BEPOSITHBIE MOCIEICTBUS.

Pa3BuTne METOJOB MOHUTOPWMHIA Pa3BUTHsI OMACHBIX TEXHOTE€HHBIX MPOLECCOB.
Cucmemnule uccrnedosanus nepexooa K pecypcocbepezaroujeii U KOHKYPEHmMoCHnocoOHOU
oHepeemuke.  buonocuueckoe  paszmoobpazue u  buopecypcwi.  Hayuonanvhule
ungopmayuonHvle cucmemsl, obecneyugarowue 00Cmyn K uHgopmayuu no coCmosHUuIO



omoenbHblX 8U006 u dkocucmem. OcCHOBbI IKOpeadbUIUMAYUU dKocucmem u cnocobos
O0pvObL ¢ bUONo8pexcoeHusMU. Pekoncmpykyus Mopckux u HazemMHbix IKOCUCTEM.
JleMoHCTpanun
Tabmuubl U cxembl: «3arpsis3HeHHE aTtMmochepbl», «3arpsis3HeHHe TruaApochepsD,
«3arpsizHenue nouBb», «llapHukoBeiii 3hdexT», «Ocobo oxpaHseMble MNPUPOIHBIE
Tepputopun», «MoJIeNId yIpaBIsieMOTO MUPAy.
O6opynoBanue: ¢ororpaduu OXpaHIEMBIX PACTEHUN W KUBOTHBIX KpacHoll KHHUTH
Poccuiickoit ®eneparuu, KpacHoit KHUTH perHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS O0yYarOIIMMUCS
nporpaMMm cpeaHero ooOmiero o0pa3oBaHUS: JMYHOCTHBIE, MeETaNpeIMETHbIE U
MpeIMETHEBIE.

B cTpykType IHMYHOCTHBIX pE3yJabTATOB OCBOCHUS IMPOTPaMMbI IO OWOJIOTHUU
BBIJICJICHBI  CJIEAYIOIIUE COCTaBIIAIONIME: OCO3HAaHUE OOYYaIOIUMHUCS POCCUHUCKON
IPAXKIAHCKON MIEHTUYHOCTU — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, Haiuuue momueéayuu K OOYyUYEHUIO OWOJIOTUH, yYeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKIECHHN JUYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEU H
UCTOPUYECKUX TpaAulMid  pa3BUTUA OHOJOTMYECKOTO 3HAHUS, 20MOBHOCMbL U
cnocobHocmes 00YyYarOUIUXCsl PYKOBOACTBOBAThCS B CBOEH JCSATEIBHOCTH IEHHOCTHO-
CMBICJIOBBIMH  YCTAHOBKAMH, TPUCYIIUMHU CHCTEME OHOJOTUYECKOrOo O0pa3oBaHUs,
Haauyue NpasoCco3HaAHUsi SKOJIOTUYECKOW KYJIBTYpbI, CHOCOOHOCMU cmagums NEIH H
CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTpaMMbl IO OWUOJOTUM JOCTUTAIOTCS B
CAMHCTBE YYCOHOW M BOCIUTATEIBHON ACSATEIBHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U JTYXOBHO-HPAaBCTBEHHBIMH
[EHHOCTSIMU, TMPUHITBIMU B OOINECTBE MpaBWIaMW M HOPMaMU TIOBEJCHUS U
CITIOCOOCTBYIOT MPOIECCaM CAaMOTO3HAHMSI, CAMOBOCITUTAHUSI U CAaMOPA3BUTHS, PA3BUTHS
BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTU3MA U YBAXKECHUS K 3aKOHY W IPaBOIMOPSAKY,
YEJIOBEKY TPYJa M CTapIlieMy MOKOJEHUIO, B3AMMHOTO YBaXKEHUS, OCPEKHOTO OTHOIICHHUS
K KyJIbTYPHOMY HACJIEAUIO W TPaAWLMSAM MHOTOHALMOHAIBHOTO Haponaa Poccuiickoi
denepanuu, TPUPOAE U OKPYkKAIOLIEH Cpeie.

JlnyHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHOro mnpeaMera «buosiorus» HTOMKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalIIMXCA  PYKOBOJCTBOBATHCS
c(hopMHUpPOBAHHOM BHYTPEHHEH MO3UITUEH TUYHOCTH, CHCTEMOM IICHHOCTHBIX OPHUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
POCCUICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OMbITAa W ONbITA ACATEIBHOCTH B
MpoIiecce peaju3allid OCHOBHBIX HaIPABJICHUN BOCHUTATEIBLHON NESITEIHBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh TPAXAAHCKOM TMMO3UIMKA OOYy4YaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHE CBOUX KOHCTHUTYIHOHHBIX TpaB U OOS3aHHOCTEH, yBa)XEHHWE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATENIbHOCTH MpPU CO3JAaHUU YUYEOHBIX
MIPOCKTOB, PEIICHUN YYEOHBIX M TO3HABATEIBHBIX 3a/1a4, BBHITOJTHEHUH OMOJIOTHYECKHUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTh OIpPEACNIATh COOCTBEHHYIO MO3UIIMIO TIO OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHUE YYUTHIBAaTh B CBOUX JICUCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOJICH C pPa3HbIMU YOEXKJACHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUSI y4EOHBIX,
MO3HABATEIbHBIX U HUCCIENOBATEIbCKUX 3a7ayd, YBAaXKUTEIBHOIO OTHOIIEHUS K MHEHHIO
ONIMOHEHTOB MPU 0OCYKJIECHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUMCKON Tpa)xTaHCKOM UIACHTUYHOCTH, MATPUOTHU3MA,
YBaKEHHUSI K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoON, ropaoctu 3a
CBOM Kpail, cBOWO PoauHy, CBOWM S3BIK W KYJbTYpy, MPONUIOE U HACTOAIICE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACIEAUI0 W MAMSATHUKAM HPHUPOJBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUICKMX YYEHBIX B CTAaHOBJICHHWE U Pa3BUTHE
OMOJIOrMHY, TTOHUMAaHUSI 3HAY€HUsI OMOJOTUM B TIO3HAHWM 3aKOHOB MPHUPOJbI, B KU3HU
YeJIoBeKa U COBPEMEHHOT'0 00I11eCTBa;

ujeiiHas  yOeXIEHHOCTh, TOTOBHOCTh K CHOyKeHMI0 U 3amure OteuecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMBH HAa OCHOBE
OCO3HAHHOI'O IIPUHATUA LEHHOCTEM CEMEWHOM »XU3HU B COOTBETCTBUU C TPAIUALMUSAMU
Hapo10B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUIA;

MOHMMAHUE YMOIIMOHATBLHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE TIPOSIBISATH
KauyeCcTBa TBOPUYECKON JTUYHOCTH;



S) d¢usnyeckoro BoCIUTAHMA, (POPMHUPOBAHUA KYJIBTYPbl 3I0pPOBbA U
IMOIMOHAJIBLHOTO 0JIArONOJyYns:

MOHMMAaHUE W peam3alus 3J0pOBOTO M 0Oe30macHOro oOpasza KW3HHM (310pOBOE
NUTaHuE, COOJIIOJICHUE TUTHEHUYECKUX MpaBUiI U HOPM, COaTaHCUPOBAHHBIA PEKUM
3aHATUHN U OTIBIXA, peryjsipHas Quanyeckas akTUBHOCTb), O€PEKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE I[EHHOCTU MPaBWI HHAUBUIYATBHOTO U KOJJIEKTUBHOTO 0O€30MacHOIo
MOBEJICHUS B CUTYaLlUSIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIFOAEH;

OCO3HAHHWE TMOCHEACTBUM M HENPUSATUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM H  COLUUAIBHOU
HAIpPaBJICHHOCTHU, CHOCOOHOCTh WHHUIUUPOBATh, IUIAHUPOBATH M  CAMOCTOSITEIILHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

WHTEpeC K pas3iuuHbiM cdepaMm MNpodeCCUOHATIBHOW JEATENbHOCTH, YMEHUE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccur W peaiu30BbIBATH COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOPA30BAHUIO HA MPOTSKECHUU
BCEM KU3HU,

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 1EeTIECO00pa3HOEe OTHOIICHUE K MPUPOJE KaK MCTOYHMKY >KU3HU Ha
3emJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE  YPOBHA  DKOJOTHYECKOM  KYJIbTYphl:  MNPUOOPETEHHE  OMbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLICHKM WX BO3MOXHBIX TOCIEACTBUN JII OKPYkKaIOUIEH
Cpenpl;

OCO3HaHHE II00aJTHFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM U yTeH UX PEIICHNUS,

CIIOCOOHOCTh HCMOJIB30BAaTh MPUOOpETaeMble MPU H3YYCHUH OWOJOTUW 3HAHUS U
YMEHHUSI TPU PEHICHUU TPOoOJeM, CBSI3aHHBIX C PallMOHAIBLHBIM MPUPOIONOIH30BAHUEM
(coOmroieHre MpaBuIl MOBEACHUS B IPUPO/IC, HAITPABICHHBIX Ha COXPAaHEHUE PAaBHOBECHUS
B DKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OUOChEPHI);

AKTUBHOE HEMPUSATHUE JCUCTBUHN, MPUHOCIIIAX BPE OKPYKAKOIIECH MTPUPOIHOMN Cpelie,
yYMEHHE MIPOTHO3UPOBATh HEOJIaronpusTHhIE AKOJIOTHYECKHUE MOCIIEICTBUSA
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYKME PA3BUTOIO SKOJIOTHYECKOTO MBIIIJICHHUS, IKOJIOTHYECKON KYJIbTYpPHhI, ObITA
JEATEIIBHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMHU B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLUAIIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKOHN AESATETbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



Cc(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd M OOIIECTBEHHON NPAKTHUKM, OCHOBAHHOTO HA JUAJIOTE KYJIBTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M  UWTATENIbCKOM KYyJNbTYpbl KakK CpEICTBa
B3aMMOJEHCTBUS MEXKIY JIFOJABMU U NTO3HAHUS MUPA;

MOHMMaHUE crienn(UKH OMOTIOTHH KaK HayKH, OCO3HAHUS €€ poiu B (JOPMUPOBAHUU
PAalMOHAIIBHOTO HAY4YHOTO MBIIUJIEHUS, CO3JAaHUU LEJOCTHOrO MPEACTaBIEHUs 00
OKpY’)KaloIlleM MHUpE Kak O €AMHCTBE MPUPOJbI, YeJIOBEKa M 00IIecTBa, B MO3HAHUU
IOPUPOJHBIX 3aKOHOMEPHOCTEM M  pemieHMH MpoOJeM COXPaHEHUs MPHUPOJHOTO
paBHOBECHS;

yOexXAEHHOCT, B 3HAUYMMOCTH OWOJIOTMUM [l COBPEMEHHOW IMBHJIM3ALIUU:
o0OecriedeHUss HOBOTO YPOBHS Ppa3BUTHS MEIUIMHBI, CO3JaHME IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECYpCHbIE MPOOIEMbl Pa3BUTHS YEIOBEYECTBA,
IOMCKa IyTeH BBIX0J1a U3 INI0OATBHBIX IKOJIOTUYECKUX MPOOJIEM U 0OecTieueH s epexoa
K YCTOMYMBOMY pPa3BUTHIO, PALlMOHAIBLHOMY HCIOJIB30BAaHUIO MPUPOJIHBIX PECYPCOB U
(OpMHPOBAaHUIO HOBBIX CTAH/IAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKHX 3HAHMM B LEJSAX IOBBIIICHUS
oOmiel KyJbTypbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTu
(YHKIIMOHAJIBHON I'PaMOTHOCTH 00yYaromuxcs, GopMUPYEMOM ITPU U3yUYE€HUU OUOJIOTHH;

NOHMMAaHUE CYHIIHOCTH METOJOB MO3HAHHUA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble 3HAHUS ISl aHAIW3a U OOBSICHEHMS SIBICHUN
OKpY>KaIOIIEr0 MUPa U MPOUCXOASIIUX B HEM U3MEHEHHUH, YMEHHUE JelaTh 00OCHOBAHHBIE
3aKJIIOUYEHUS Ha OCHOBE HAy4yHBIX ()AaKTOB U MMEIONIMXCS JAHHBIX C LEIbI0 MOJYyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITEJIBHO HMCIIONIb30BaTh OMOJIOTMYECKNE 3HAHUS ISl PELICHMS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAHME LEHHOCTM HAay4YHOM JAESITEIBHOCTH, TOTOBHOCTH  OCYLIECTBISTH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTB K HENPEPHIBHOMY O0PAa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OHWOJOTMU B COOTBETCTBUU C >KM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yibTaThl OCBOCHMsI y4yeOHOro rmnpeaMera «buogorus»
BKJIFOYAIOT:  3Ha4YWMble 18 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIE) OOIICHAYYHBIE TIOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CIIeNU(PHUKY METO/IOB MO3HAHUS, UCIIOJIb3yEMbIX B
€CTEeCTBEHHBIX HayKaX (BEIIECTBO, DHEPTHUSI, SIBJICHUE, MIPOIIECC, CUCTEMAa, HayYHbIN (aKT,
MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeoBaHUE, HAOJOJCHUE,



U3MEpeHHe, OKCHEpUMEHT W  JpYyrue); yHHUBepcajbHble YydyeOHble  JeHCTBHS

(mo3HaBaTEIbHBIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), o0ecrneunBaoIre
dopMupoBaHre  (QYHKIMOHATBHONW TPAMOTHOCTH U  COLHUANIBHONM  KOMIICTEHIUH
oOyuyaromuxcs; CHOCOOHOCTD oOyJaromuxcs UCIIO/Ib30BaTh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE JEHCTBUS
B [103HABATEJIBHOW U COLMAIBHON IPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM HA YPOBHE CpPEIHEr0 OO0IIero oOpa3oBaHUS Y
oOyuaromierocss OyayT chopMHpOBaHbBl I[103HABATENIbHBIE YHUBEPCAIbHbIE Y4YEOHBIE
NEHCTBUSl, KOMMYHUKAaTUBHbIE YHUBEpCAJIbHbIE Yy4eOHBIE JCHCTBUS, pETyJISITUBHbBIC
YHHUBEpCaJbHbIE yUEOHbIE IEHCTBUS, COBMECTHAS JAESTEIbHOCTb.

MeTtanpeameTHble  pe3ylbTaThl  OCBOCHHS  MPOTPaMMBbl  CPETHEr0  0OIIero
00pa30BaHMs TOJKHBI OTPAXKATh:

OBiaieHHe YHMBEPCAJIbHBIMH Y4€OHBIMH NTO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TECTBHUS:

CaMOCTOATENBHO (POPMYJIMPOBATh U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

UCITIOJIB30BaTh MPU OCBOCHHMM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHaIM3a,
CUHTE3a, CPaBHEHUs, Kiaccu(puKaluuu, o000IEHNs ), paCKpPhIBaTh CMBICI OHOJIOTHYECKUX
HNOHATUN (BBIOCNATh UX XapaKTepHbIE NPU3HAKH, YCTAaHABIMBATH CBA3M C JAPYTUMHU
MOHSATUSIMHU );

ONPENENATh LUENH JEITeIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIIBHOCTH C MIOCTABJICHHBIMU LEJISIMU;

UCIOJIb30BaTh OMOJIOrMYECKUE OHATUS Ui 00bACHEHUS! (PAKTOB U SBJICHUH >KUBOMN
IPUPOABL;

CTPOUTH JIOTUYECKUE pacCykIeHusi (MHAYKTHBHBIE, €TyKTUBHBIE, MO aHAJOIUN),
BBISIBJIAITH  3aKOHOMEPHOCTH M MNPOTHUBOPEUMS B  PacCMaTPUBAEMBIX  SIBICHMSIX,
(opMyIMpOBaTh BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MOJIEIBHBIE CpPEICTBA JUIA MPEACTABICHUS CYIIECTBEHHBIX
CBA3€M M OTHOUIEHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUUi
Pa3HOro poJia, BBISIBJIIEHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaTbiBaTh IUIAH pELICHUA MpoOJieMbl € YYETOM aHaiM3a HMEIOMIMXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTb, OLIEHHBAaTh COOTBETCTBUE pPE3YyJbTAaTOB
LEJSIM, OLIEHUBATh PUCKHU TIOCIIEACTBUN AESTENbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSIX PEATbHOIO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbLCKHE TeHCTBHUS:



BIAJCTh HABBIKAMH YYEOHO-HMCCIEAOBATEIbCKOM ¥ TPOEKTHOW JeATEIbHOCTH,
HABBIKAMH pa3perieHus: mpooieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIIHHOMY
MOWICKY METOJIOB PEIICHUS NPAKTUYCCKUX 3a]ad, MPUMECHCHHIO PAa3JIUYHBIX METOJIOB
MO3HAHUS,

UCITIOJIb30BaTh Pa3IMYHbIC BUABI NEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIPETALNN, TPEOOPa30BaAHUIO M MTPUMEHEHUIO B YUCOHBIX CHUTYaIUSAX, B TOM YHCIIE
TP CO3/TaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIM TUI MBIIUICHUS, BJIAJAE€Th HAYYHOW TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh U HOPMYIUPOBATH COOCTBEHHBIEC 3a/1aUul B 00pa30BATENbHOMN ESITEIIbHOCTU
Y )KU3HEHHBIX CUTYaITUsX;

BBISIBIIATh NIPUIMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATH 3a/ady, BBIIBUTATh
rUMnoTe3y €€ penieHusi, HaXOJAUTh aPTYMEHTHI JIJIsl JI0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS,

aHAMM3UPOBATh TOYYCHHBIC B XOJI€ PCUICHUS 3aJaddl Pe3yibTaThl, KPUTHICCKU
OIICHUBATH UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MECHECHNUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IEJICHANPABIICHHBIN TTOUCK NIEPEHOCA CPEACTB U CIIOCOOOB JICUCTBUS B
po(heCCUOHATIBHYIO Cpeay;

YMETh TICPCHOCHUTHh 3HAHUS B TIO3HABATEIBHYI0O W TMPAKTUYECKYIO 00JIacTh
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJiaraTh OPUTHHAIBHBIC TTOJAXO/bl U PEIICHUS], CTABUTh
poOJIeMBbI U 3a/1a4H, IOMYCKAOIINUE aJTbTEPHATUBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HHPOpMaLMKH (TEKCTE Y4eOHOro
oCcoOus, HAYYHO-TIOMYJIAPHON JTUTEepaType, OMOJIOTMYECKUX CJIOBApSAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHanM3upoBaTh HHPOPMAIIMIO PA3TUYHBIX
BUJIOB W (OpPM TPEACTaBICHUSA, KPUTUYECKH OIEHWBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

(bOopMyIMpPOBaTh 3aMPOCHl M MPUMEHSITh Pa3IMYHbIE METOMABI MPHU TOUCKE U O0TOOpE
ounosioruyeckor nHGpopMaru, He0OOXOAUMOM TSI BBITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJL30BaHUS  WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO HWCIIOJb30BAHUS Pa3IMUHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMPATHh ONTHUMAIBHYIO (POPMY TpPEACTaBICHUS OMOJOTUYECKOMN
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

WCITIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEACTBA MpHU paboTe ¢ OMOJIOTUYECKOMN
uHhopMaIueli: MPUMEHATh XHUMHYECKHE, (DHU3NYeCKHne M MaTeMaTHYeCKUE 3HAKh H



CUMBOJIBI, (hOpMyIbl, a00OpeBUaTypy, HOMEHKIIATYpy, HUCIOIb30BaTh U MPeoOpa30OBHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISHOCTH;

BJIa/IeTh HABBIKAMHU pACMO3HABaHUS M 3alIUThl MHPOpMauu, WHGOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBi1aieHUe YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM ACHCTBUAMU:

1) obmennme:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCeX cdepax >XKU3HU, aKTUBHO Y4YacTBOBATh B
JUAJIOTe WM JUCKYCCUU IO CYIIECTBY O0OCYKJaeMOi TeMbl (YMEHHUE 3aJaBaTh BONIPOCHI,
BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIBHO BBIIIOJHEHHUs IPEUIaracMoi 3aJadd, y4YHUTHIBATh
MHTEPECH] U COTIACOBAaHHOCTb MO3UIUI IPYTUX YYaCTHUKOB AUAJIOTa WIN JUCKYCCHUH);

pacro3HaBaTh HeBepOaJIbHbIE CPENICTBA OOIICHUS, TOHUMATh 3HaYCHHE COIMATIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHTyallil, yMeTh CMsSr4aTh
KOH(JIMKTBI U BECTH I1EPETOBOPHI;

BJAQJE€Th PA3IMYHBIMU CHOoco0aMH OOLIEHUS M B3aUMOJEHCTBUS, IIOHUMATh
HaMEpEHUsl IPYruX JIIOAEH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHWE K COOECEHUKY M B
KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW U MHJIMBHUAYaJIbHOU pabOThHI
MpU PEIICHUU OMOJIOTHYECKOU MPOOJIeMbl, 000CHOBBIBATH HEOOXOJAMMOCTh MPUMEHEHHUS
IpyNIoBbIX (JOPM B3aUMOJCHCTBUS NPHU peUIeHUH yueOHOM 3a/1auH;

BbIOHMpaTh TEMAaTUKY U METObI COBMECTHBIX JEHCTBHIM ¢ yU€TOM OOIIMX UHTEPECOB U
BO3MOYHOCTEN KaX/10r0 WieHa KOJIJIEKTHBA;

NPUHUMATh LEIH COBMECTHOW AESATENbHOCTU, OPraHU30BBIBATH U KOOPJIMHHUPOBATH
JNEUCTBUSA MO €€ JOCTHXKEHUIO: COCTABIIITh IUIAH JEUCTBUM, PACIIPENEIIATh POJIA C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pE3y/IbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KAadyeCTBO CBOETr0 BKJIaJa W KaXJIOT0 yYyaCTHHMKAa KOMaHIbl B OOLIMii
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh ~ HOBbIE  IPOEKThl, OLEHUBATh UAEM C TO3UIUM  HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B Pa3IUYHBIX CHTyalUsX,
IPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OByaieHUe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHMsSI JJIsl BBISIBICHUS MPOOJEM M HUX pPELICHUS B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;



BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHHM II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOUX JIEUCTBUAX M IOCTYINKAX 0 OTHOLIEHUIO K )XKUBOW MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO  OCYLIECTBJISITh  ITO3HABATEIIBHYIO  JIE€ATEIBHOCTb,  BBIABIATH
npoOsieMbl, CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOM
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOSITENIFHO COCTaBJSITh IUIAH PEIICHUS MPOOJIEeMBbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MTPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaLlUsM;

pacIIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTth OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuenue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYAMLIMUA B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJA/IETh HABBIKAMM II03HABATEJIBHOM pediieKCMM KaK OCO3HaHUS COBEPILAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, HCIIOJIb30BaTh
npuEMbI pedIEKCUH ISl OLIEHKU CUTYalluH, BBIOOpa BEPHOT'O PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELLIEHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJoBeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS COJEpKaHMs ydeOHOTO mpeamera «buomorus»
Ha YDIYOJIEHHOM YpPOBHE OPHEHTUPOBAaHBI Ha obOecredeHue MNpoUIbHOTO OO0y4YeHUS
obOyyvaroruxcst Ouosnoruv. OHM BKJTIOYAIOT: CHENU(PUUECKUE I OUOJIOTMH Hay4YHbBIC
3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI 1O OCBOEHUIO, HHTEPIIPETAIIMU U TIPEOOPA30BAHUIO
3HAaHWH, BUIBI JEATCIBHOCTH IO TIOJYYCHHIO HOBBIX 3HAHUH W WX TMPUMEHEHUIO B
pa3sIMYHBIX yYEeOHBIX, a TaKKe B pPEATbHBIX JKU3HCHHBIX CHUTyarusax. lIpemMerHbie
PE3yNbTATHl IPEACTABIICHBI TIO TOJIaM U3yUYCHUS.

[IpenmeTHbIe pe3ynabTaThl OCBOCHHS ydueOHOro mpenmera «buonorus» B 10 knacce
JOJDKHBI OTPaXKaTh:



c(hOpMHPOBAHHOCTh 3HAHWN O MECT€ M POJU OMOJOTUM B CHUCTEME €CTECTBEHHBIX
HayK, B (hOpMUPOBAHMM €CTECTBEHHO-HAYYHOW KAPTHUHBI MHpPA, B TMO3HAHUU 3aKOHOB
OpPUPOABI M PEIICHUH MpoOJeM paliOHAIBHOTO TPHUPOIOINOIL30BaHUS, O BKIIAJE
POCCHICKUX U 3apyOEkKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BIIAJICHUE CUCTEMOM OMOJIOTUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIONINE OUOJIOTHYECKUE TEPMHUHBI U TOHATHUS (KM3Hb, KJIETKA, OPTaHU3M,
MEeTabo0JIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIPOM3BEICHNUE, HACJIECICTBEHHOCTD,
U3MEHYMBOCTh, POCT W pa3BUTHE), Ouonormyeckue Tteopuu (kierouHas Teopus T.
[IIBanna, M. Illnennena, P. BupxoBa, XpomMocoMHas TeOpus HACIEICTBEHHOCTH T.
Moprana), yuenuss (H. WM. BaBuioBa — 0 1eHTpax MHOrooopasusi U MPOUCXOXKICHUS
KYJbTYPHBIX pPACTEHUM), 3aKOHbI (€AMHOOOpa3usi TMOTOMKOB MEPBOTO MOKOJICHMUS,
paculeryieHus, YHUCTOTHl raMeT, He3aBUCUMOro HacienoBanuss [.  Mengens,
TOMOJIOTHYECKUX DPSJIOB B HacjeACTBeHHOW m3MenunBoctu H. V. BaBunosa), mpuHIIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO T[IO3HAHUS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE, HAOIOICHHE,
IKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT H
9YKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCJE OaKTepuii,
rpuOOB, pAaCTeHUH, >KUBOTHBIX U 4YEJOBEKAa, CTPOCHUSI OPraHOB W CHUCTEM OpraHOB
pacTeHMil, XUBOTHBIX, 4YEJIOBEKa, MPOIECCOB KU3HEICIATCIHbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTEHUM, KUBOTHBIX W YEJIOBEKAa, OMOJOTUYECKHX IPOIIECCOB: OOMEHa
BeleCTB (MeTaboJM3M), TpEBpaIlleHUs HHEPruu, OpOoXKeHUus, aBTOTPOYHOTO U
reTepoTpoHOro TUIMOB NHTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO03a, Meho3a,
raMmeToreHe3a, ASMOpHOTe€He3a, MOCTAIMOPUOHAIBHOTO  Pa3BUTHS,  Pa3MHOXKEHMS,
WHJVMBUAYAJIbHOTO pa3BUTUs oOpraHu3mMa (OHTOT€HE3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, MCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTAaHABIMBAaTh B3aUMOCBSI3M MEXKIy OpraHOMJAMH KJIETKH U HX
GYHKIUSAMH, CTPOCHUEM KJIETOK pPa3HBbIX TKaHEH M MX (DYHKIUAMH, MEXIY OpraHaMH U
CUCTEMaMU OpPraHOB y PACTECHMM, >KUBOTHBIX M YeJOBeKa M UX (YHKIUIMH, MEXKIY
CUCTEeMaMU OpPraHoB M UX (YHKIUAMH, MEXAY dTalmamMud OOMEHa BEUIECTB, dTamamu
KJIETOYHOTO IMKJIa W >KU3HEHHBIX IIMKIOB OPTraHU3MOB, JTalmaMu SMOPHOHAIBLHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, ()EHOTUTIOM M (PaKTOPAMH CPEbl OOUTAHMUS;

YMEHHUE BBISBISATh OTJIIMYUTENIbHBIC TPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHUE  WCIOJb30BaTh  COOTBETCTBYIOIIME  APTyMEHTHI,  OHOJOTUYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJHMKY JUIsl JI0KA3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKHUX TPYIIIL,



YMEHUE PelIaTh OWOJIOTUYECKUE 3a/1a4H, BBISBISATh MPUIHMHHO-CICACTBEHHBIC CBSI3H
MEXIy UCCIETYEMbIMU OMOJOTHYSCKUMH TMPOIIECCAMH U SBIICHUSMH, JEIaTh BBIBOIBLI U
IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATH JTAOOPATOPHBIE M MpaKTUYECKUE paboOThl, cCOONIOAATh MpaBUIIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTaTh TUMOTE3bI, MPOBEPATh UX HKCIEPUMEHTAIBLHBIMU CPEICTBAMM,
bopMynupys Ledb HCCIEAOBaHUsS, aHAIM3UPOBATh IMOTYYCHHBIE PE3yJIbTaThl M JIETaTh
BBIBOJIBL;

YMEHHUE Y4acTBOBATh B Y4EOHO-HUCCIEA0BATEIbCKOM paboTe Mo OMOJIOTHH, SKOJIOTUU
U MEAWIMHE, MPOBOJAMMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIECTB, W MYOIMYHO
MIPEICTABIIATH MOJTYyYEHHBIE PE3YyIbTAThl HA YICHUYECKUX KOH(PEPCHITUX;

YMEHUE OIIEHUBATh 3TUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEOBAaHUMH B 00JacTh
OMOJIOTUY U METUIIMHBI (KIIOHUPOBAHKUE, UCKYCCTBEHHOE OILIOI0TBOPEHHUE, HATIPABICHHOE
M3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTE€HHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAaHHBIA BbIOOp Oyaymied mnpodeccruoHanbHOU
NEATeIbHOCTH B 00JacTU OHOJIOTMH, MEIULHUHBI, OUOTEXHOJIOTHMH, BETEPUHAPUH,
CEJBbCKOIO XO3SIMCTBA, IMHUIIEBOM MPOMBIIUIEHHOCTH, YIIyOJSITh IO3HABATEIbHBIN
WHTEpEC, HaIMpaBJICHHBIM HA OCO3HAHHBINM BBHIOOP COOTBETCTBYIOLIEH mpodeccun u
NpOJOJDKEHHEe  OMOJOTHYECKOTO  Oo0pa3oBaHUs B OpraHM3alUsxX  CPEIHETo
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ysibTaThl OCBOEHUS yueOHOro npeamera «buonorusi» B 11 knacce
JIOJKHBI OTPAXKATh!

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE W POJU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (QOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B TTIO3HAHUU
3aKOHOB MPHUPOAbl M PEIICHUH HKOJIOTMYECKHMX MpOoOJEM 4YelIOBEUeCTBa, a TaKXKE B
peuIeHu BONPOCOB PALMOHAIBHOIO MPUPOJONOIb30BaHUs, M B (HOPMUPOBAHHUH
[EHHOCTHOTO OTHOILIEHUS K IMPHUPOAE, OOILIECTBY, YEIOBEKY, O BKIaJ€ POCCUHCKUX U
3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHY;

YMEHUE BIAJETh CHUCTEMOM OHMOJIOTMUECKMX 3HAaHUM, KOTOpas BKIIIOYAET
onpeaeaeHus] U MOHMMaHHUE CYIIHOCTA OCHOBOIIOJAraluX OMOJOTMYECKUX TEPMHHOB U
NOHATUM (BUJ, dKOCUCTeMa, Ouocdepa), Ouogoruueckue Teopuu (IBOTIOLMOHHAS TEOPUS
Y. JapBuHa, cunTeTn4eckas teopus sBoitonun), yuenus (A. H. CesepiioBa — 0 myTsax u
HarnpaBJIieHusSX sBomonnu, B.M. BepHanckoro — o Ouocdepe), 3akoHBI (F€HETHUESCKOTO
paBHoBecust k. Xapau u B. Baiin6epra, 3apogsimeBoro cxoactsa K. M. bapa), npasuna
(Mmuaumyma FO. JIubuxa, SKOJOTMYECKOHM NUpamMuAbl SHEPTUM), THUHOTE3bl (FUIOTE3a
«vmpa PHK» V. I'un6epra);

YMEHHE BJaJIeTh OCHOBHBIMHU METOJIAMH HAYYHOI'O IO3HAHUS, HUCMHOJb3yEeMbIMU B
OMOJIOTUYECKUX HMCCIICIOBAHUSAX JKUBBIX OOBEKTOB M IKOCHUCTEM (OIHMCaHUE, U3MEPEHUE,



HAOJIOICHUE, OKCIEPUMEHT), CINOCOOaMU BBISBICHUS W OIEHKH AHTPOTOTEHHBIX
V3MEHEHUN B IPUPOJE;

YMEHUE BBIJIEIATh CYLIECTBEHHBIE MTPU3HAKU: BUIOB, OMOr€OLIEHO30B, 3KOCUCTEM U
ounocdeprl, cTAOUTUZUPYIONIETO, ABMKYILIETO U Pa3phIBAIOIIECIO €CTECTBEHHOTO0 0TOOpa,
AJJIONATPUYECKOT0 M CUMIIATPUYECKOTO BHUJI000pA30BaHUS, BIMSHUS JBIKYIIMX CHJI
IBOJIIOLIMM Ha TEHO(OHA MOMYJSIUH, MNPUCIOCOOJCHHOCTH OPraHU3MOB K Cpefe
oOuTaHUs, YEepeJOBAHMS HAIPABICHUN SBOIIOIUH, KPYroBOpPOTa BEIIECTB U TOTOKA
HHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aHMMOCBS3H MEXAY MPOILECCAMU BOJIIOLMH, ABUKYIIUMU
CUJIaMHU aHTPOIIOreHe3a, KOMIIOHEHTAMH PA3JIMYHBIX IKOCUCTEM M MPHUCTOCOOJICHUSIMH K
HUM OpPTaHU3MOB;

YMEHUE BBISIBJIATh OTIIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, TIPHUCIIOCOOICHHOCTh
BUJIOB K cpejfic OOuTaHUs, a0MOTHYECKMX U OHMOTHYECKHMX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€ OpPraHU3MOB B COOOINECTBAaX, aHTPOTIOTEHHBIX U3MEHEHUI B IKOCHCTEMaXx
CBOEM MECTHOCTH;

YMEHUE  HCIOJb30BATh  COOTBETCTBYIOIIHME  ApryMEHThl,  OHOJOTMYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJMKY [UJIsl JIOKa3aTeJlbCTBA POJCTBA OPraHU3MOB pPa3HbIX
CHUCTEMAaTUYECKUX TPYII, B3aUMOCBA3UM OPraHU3MOB U Cpelbl OOWTaHUS, E€IUHCTBA
YeJIOBEUECKUX Pac, HEOOXOJMMOCTH COXPAaHEHHUsI MHOTO00Opa3usi BUJIOB U SKOCHUCTEM Kak
YCIIOBHSI COCYILIECTBOBAHUS IPUPOBI U YEIIOBEUECTBA;

YMEHHUE pelIaTh OWOJOTHYECKUE 3a]1a4YH, BBISBISATH MIPUIHMHHO-CICACTBEHHBIC CBS3H
MEXIy UCCIEAyEeMbIMU OMOJOTUYECKUMHU MPOILIECCAMH U SIBIICHUSMHM, J€IaTh BBIBOIBI U
MIPOTHO3bI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBITIOJHATH JTA0OPATOPHBIE M MPaKTUYECKHUE PabOThI, COOIIONATh MpaBUiia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPSATh WX SKCICPUMEHTAIBLHBIMU CPEJICTBAMH,
dbopMyIupysl 1IeTb UCCICNOBAHMS, aHAIU3UPOBATH MOJYYEHHBIE PE3yJbTaThl U JIeNaTh
BBIBOJIBL;

YMEHHE y4acTBOBATh B YUEOHO-HCCIIEA0BATENbCKONM paboTe M0 OUOJIOTUH, IKOJIOTUU
U MEIUIMHE, MPOBOJUMOM Ha 0a3e IIKOJBbHBIX HAy4YHBIX OOIIECTB, M MYOJIUYHO
MIPEICTABIIATH MMOJTYYEHHBIC PE3YyIbTaThl HA YACHHYECKUX KOH(PEPEHITUX;

YMEHUE OIICHUBATH TUIIOTE3bl U TEOPUU O TMPOUCXOKICHUM S>KH3HU, YEJIOBEKa U
YEeJIOBEUECKNX pac, O TNPHUYMHAX, TOCIEACTBUAX U CIOCO0aX MpeAoTBpaIICHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccruoHanbHOU
NEATEeTLHOCTH B 00JacTH OWOJIOTHH, SKOJOTUU, TPHUPOIOINOIH30BAHUS, MEIUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPWUHU, CEJIIBCKOTO  XO3SMCTBa, IMHUIIEBOMN
MIPOMBITIUICHHOCTH, YTIyOJsTh MMO3HABATEbHBIA MHTEPEC, HATIPABICHHBIM HA OCO3HAHHBIN



BBIOOP COOTBETCTBYIOIIEH MPOGEecCHu U MPOAODKEHHE OMOJIOTHYECKOro 00pa3oBaHUs B
OpraHM3alMsIX CpeIHEro NpoheCCUOHATBLHOTO U BBICIIET0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoumnuectBo yacos
Jlj;-)n HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Beero IpakTuueckue
padoThI

1 buonorus xak Hayka
2 JKvBBIE cHCTEMBI U X H3YUICHHE
3 buonorus kneTku 2 0.5
4 XuMHYeCKasi OpraHu3aIysl KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH
6 OOMeH BellecTB U NPeBpallleHUue S3HEPTUU B KIIETKE 9
7 HacnencrBennas nadopmanus u peanu3anus e€ B KIIeTKe 9 0.5
8 JKu3HEeHHBIN UKIT KJISTKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — Hayka O HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPTraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enernka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTexHONOTUs U CHHTETHYECKass OMOJIOTHS 4
17 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13




11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TporcxoxaeHUE U Pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHUSIX
6 OpPraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
7 OpraHu3msl 1 cpesja 0OUTaHUs 1.5
8 DKoJI0Tusl BUJIOB U MOMYJISILUMA 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 bruocdepa — rinobaibHas SKocUcCTEMA 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepsHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
No KosauyectBo yacos
Tema ypoka IIpakTHYeckue
n/n Bcero
padoTsbI
1 Buonorus kak KOMITJIEKCHAs HayKa ¥ KaK 4acTh COBPEMEHHOT0 00IIeCTBa 1
2 JKuBbIe cUCTEMBI M UX CBOMCTBA 1
3 VYpoBHeBast OpraHu3aLus )KUBbIX CUCTEM 1
4 WcTopust oTKpbITHS U M3ydeHus KieTku. Kinetounas reopust 1
MeTobl MOJIEKYJIIPHOH U KJIeTOYHOM Onosoruu. [Ipaktuueckas pabota «/3yyeHne MeTo10B
5 KJICTOYHOM Onosioruu (xpomarorpadusi, anekrpodopes, auddepeHnnaisHoe 1 0.5
uentpudyruposanue, [1L{P)»
XHWMHMYECKUH COCTAB KIIETKH 1
7 MuHepalibHbI€ BEILIECTBA KJIETKHU, UX OMojIoruyeckas pojib
3 Oprannueckue BeriecTBa KiIeTku — Oenku. JlaboparopHas pabora «O0HapykeHHEe OEIKOB C 1 05
ITOMOLIBIO KAYECTBEHHBIX PEAKIIUN»
9 CsoiicTBa, knaccuduxanys 1 GyHKIUN OETKOB
10 Opranndeckue BEIECTBA KIETKU — YIIIEBObI
11 Oprannueckue BEIeCTBa KJIETKH — JIMITHIbI 1
12 Hyxneunossie kucnotsl. JJHK u PHK. JIaboparophnas pabota «VccnenoBanue HyKJI€MHOBBIX 1 05
KHCJIOT, BBIIEJICHHBIX U3 KJIIETOK PA3JINYHBIX OPTaHU3MOB»
13 Crpoenue u pynkunu ATO. [Ipyrue nykineozuarpudocdarsr (HTD) 1
14 CexsenupoBanue JJHK. MeToapl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU 1
15 MeTobl CTPYKTYpHOM OHOIOTHH 1
16 Tune! knerok. [Ipokapuornueckas KieTka 1
17 Crpoenue sykapuoTrueckoi kietku. [Ipaktuueckas padora «3yueHue cBOMCTB KIETOUHOI 1 0.5




MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KISTKH 1

19 OnnomeMOpaHHBIE OpraHou bl KIeTKU. [IpakTiueckas padora «/3yueHne IBIKEHUS 1 05
LUTOIUIa3Mbl B PACTUTEINIbHBIX KJIETKAX)»

20 [TomyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHJIpUH, IacTubl. JlabopaTopuas padora 1 05
«MccrnenoBanue miaa3Moin3a U ACria3MoIn3a B PACTUTEIbHBIX KIETKax) '

21 HememOpaHHbIe OpraHOU bl KIETKH 1

22 Crpoenne u GyHKIUH siIpa

93 CpaBHUTeNbHAS XapaKTEPUCTUKA KIETOK 3ykapuoT. JlaboparopHas padora «M3ydyeHue 1 05
CTPOEHUS KJIETOK Pa3IMYHbIX OPraHU3MOB
AccUMUITAIMS U IUCCUMMIISILMS — JBE CTOPOHBI MeTaboau3Ma. THmbl 0OMeHa BEIeCTB.

24 Jlaboparopnas pabota «/3ydyeHre KaTaTUTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe 1
aMMJIa3bl WM KaTasasbl)»
depMeHTAaTHUBHBIN XapaKTep peakuuid KJIeTouHoro meradonu3ma. Jlaboparopuas pabora

25 «M3ydenue GpepMEeHTaTHBHOTO PACIICIUICHHUS TIEPOKCHIA BOAOPOAA B PACTUTEIHHBIX U 1 0.5
KHUBOTHBIX KJIETKaX»

26 benku-akTUBaTOpPHI U OENKU-UHTUOUTOPBI 1

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1

28 dorocunTes 1

29 Xemocunres. JlaboparopHas pabota «CpaBHEHHE MTPOLECCOB POTOCHHTE3A U XEMOCHHTE3a» 1 0.5

30 AHaspoOHbIe opranu3Mbl. Bubsl Oposkenus. JlaboparopHas padota «CpaBHEHHE MTPOILIECCOB 1
OpOXKEHUS U JBIXaHUS»

31 AdpoOHBIE OpraHnu3Mbl. JTalbl JHEPreTHUECKOro oOMeHa 1

32 DHeprusg MeMOpaHHOTro rpajanenTa npoToHoB. Cunte3 AT®: pabota nporoHHO AT®-cuHTa3bI 1

33 Peakuun MaTpu4HOro CUHTE3a 1

34 Tpanckpunuus — marpuusbii cuare3 PHK 1

35 Tpancsiiyst u e€ 3Tarbl 1




36

KopmupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapHoT

38 MorexyssipHbIe MEXaHU3MBI SKCIIPECCUU TEHOB Y 3YKapHOT 1

39 Bupycsl — BHeKs1eTOUHBIE (POPMBI )KU3HU U 00IMraTHbIe apa3utel. [lpaktudeckas padora 1 05
«Co3manue MOJIETH BUPYCay '

40 BupycHbie 3a0051eBaHus YeI0BEKa, )KUBOTHBIX, PaCTCHUH 1

41 HanorexHomoruu B OMONIOTHH U MEAUIIMHE 1

42 JKU3HEHHBIN UK KIETKU 1

43 Matpuunsiii cunte3 JJHK 1

44 Xpomocomel. Jlaboparopnas pabota «3yueHne XxpoMoCcoM Ha TOTOBBIX MUKPOIIpEnapaTax» 1 0.5

45 Jlenenue KICTKH — MHTO3 1

46 Tunsl knetok. Kapuokunes u uurokunes. Jlaboparopuas pabora «Habnrogenue Mutos3a B 1 05
KJIETKaX KOHYMKA KOPEeIIKa JiyKa (Ha TOTOBBIX MUKPOIIPETIapaTax ) '

47 Perynsmnus ;kM3HEHHOTO IIUKJIA KJIETOK 1

48 OpranusM Kak eInHOe [IeI0e 1

49 Txanu pacrenuii. JlaboparopHas padota «M3yueHue TkaHeld pacTeHUI» 1 0.5

50 TkaHu )kMBOTHBIX U yenoBeka. JlabopaTopHas pabota «/3yueHne TkaHel )KMBOTHBIX» 1 0.5

51 Opransbl. Cucremsl opratos. JlaboparopHas padota «/3ydeHne opraHoB IIBETKOBOT'O 1 05
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBr>KeHHE OpraHu3MOB 1

54 [Intanne oprann3zMoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. [IHIIIeBapuTEeIbHAS CHUCTEMA YETIOBEKa 1

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 TpaHcnopT BelecTB y OpraHu3MoB 1




59 KpoBeHocHas cucreMa 03BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

60 Brinenenue y opranu3zmMoB 1

61 3amuTa y OpraHu3MoB 1

62 HMmMyHHas cuctema 4yenoBeka 1

63 PazapakuMocTh 1 peryisius y opranu3MoB 1

64 I'ymopanbHast perysius U SHIOKpPUHHAs CUCTEMa )KUBOTHBIX U YEJIOBEKa 1

65 DopMBI pa3MHOXKEHHSI OPTaHU3MOB 1

66 [TosioBOE pazMHOKEHNE 1

67 Meiio3 1

68 I'ameTorenes. Obpa3oBaHue U pa3BUTHE MOJOBHIX KJIEeTOK. JlabopaTopHas padora «3yuenue 1 05
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETIapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1

70 3axiajika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JUCTKOB

71 Poct u pa3Butue xuBoTHbIX. JlabopaTopHas pabora «BblsBIeHUE MPU3HAKOB CXOJICTBA 1 05
3apOJIbIIIeH TIO3BOHOYHBIX KUBOTHBIX) '

79 PazmHoxeHue u pazButue pacteHuil. JlJaboparopnas padora «CTpoeHHe OpraHoB pa3MHOKEHHUS 1 05
BBICIIMX PACTEHUI»

73 HcTopus CTaHOBJICHUS M Pa3BUTHSI TEHETUKU KaK HAYKH 1

74 OcHOBHbIE OHATHS U CUMBOJIBI TeHeTUKHU. JIabopaTopHas pabota «/po3oduia kak 0ObeKT 1 05
TeHETHYECKUX UCCIIEI0BAaHUI»

75 3aKOHOMEPHOCTH HaCIIeI0OBaHUsI TPH3HAKOB. MoHOTHOpHIHOE cKpemmBanue. [IpakTinueckas 1 05
pabota "M3ydyeHue pe3yabTaToB MOHOTHOPHIHOTO CKPELUBaHUS y Ap030(uis" '

76 [{uTonornyeckrie OCHOBBI MOHOTHOPHIHOTO CKPETIUBAHHSI

77 Ananusupytouiee ckpeuuBanue. Hermonnoe JOMUHUpPOBaHUE

78 Jurubpuanoe ckpemuBanue. [Ipaktudeckas padora «/3ydeHue pe3yabTaToB TUTHOPUTHOTO 1 05
CKPEUIMBAHUS Y IPO30(PHITBI» '

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO CKPEIIUBAHUS 1




80 CueryieHHOE HaclleZJOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1

82 [enernka nona 1

83 I'enoTHm Kak 1eI0CTHAs CUCTEMa 1

84 ['eHeTHUECKUIT KOHTPOJIb Pa3BUTHUS PACTCHUH, )KUBOTHBIX M YEJIOBEKA 1

85 N3MeHYnBOCTh IPU3HAKOB. BUIbl N3MEHUMBOCTH 1

86 MoaudukamoHHass K3MEHYUBOCTh 1
Bapuanuonsslii psj u BapuanimonHas kpusasi. JlabopatopHas pabora «MccnenoBanue

87 3aKOHOMEPHOCTEW MOJU(PHUKAIIMOHHON H3MEHYMBOCTH. [locTpoeHre BapralimoHHOTO psijia 1 1 0.5
BAPUALIMOHHON KPUBON»

88 I'enoTunmnueckast U3MeHUNBOCTh. KoMOMHATHBHAS H3MEHYUBOCTh 1

89 MyTranuoHHast ©3MeHYHBOCTh. [IpakTndeckas padora «Myranuu y qpo30Quiis! (Ha TOTOBBIX 1 05
MUKpOIIperaparax ) '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca. DIUTCHETHKA 1 SITUTeHOMHUKA 1

91 I'enetnka yenoseka. [Ipaktuueckas pabora «CocTaBieHHEe U aHAIU3 POJIOCIOBHOM» 0.5

92 MeToabl MEIUITMHCKON T€HETUKHU

03 3HayeHne MEeTUIIMHCKON T'eHEeTUKH B IPEAOTBPALLICHNH U JICUEHUH FeHETHUECKUX 3a00IeBaHUM 1
YeJI0BeKa

94 OcHoBHBIE TIOHATHS ceneknuu. JlabopaTopHast pabora «/3ydeHue copToB KyJIbTYPHBIX 1 05
pacTeHuil ¥ opoJ JOMAIIHUX KUBOTHBIX)

95 Mertoapl cenekinoHHo#M padoTsl. JlabopaTopHas pabora «3ydueHne MeTo10B CeIeKIIUH 1 05
pacTeHuii»

96 JIOCTHIKEHHMSI CeNIeKIIMU pacTeHUi 1 )KUBOTHBIX. [IpakTuueckas padora «IIpuBHuBKa pacTeHuil»

97 CoxpaHeHue, U3ydeHHe 1 MCIIOJIb30BaHIE TCHETHIECKUX PECYPCOB 1

08 buotexHonorusa Kak Hayka u oTpacib npou3BojacTBa. [Ipakruueckas padora «M3yuenue 1 05
00BEKTOB OMOTEXHOIOTUI '

99 OCHOBHBIE HAINIPABIICHHS] CHHTETUIECKON OMOJIOTHH 1



100 XpoMOCOMHasi U TeHHAsE MH)KEHEPUs 1
101 Menunuackue OMOTEXHOJIOT NI 1
102 PezepHsbiii ypok. [loBTOpenue, 06001meHne, cucTeMaTu3anus 3HaHUK 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5




11 KIIACC

No T KoaunuecTBO 4acoB
eMa ypoka

n/n IIpakTnyeckue

Bcero
padoThI

OpomtouronHas Teopus Y. lapsuna

JBroKyiue cuiibl 3BOJIOUMH BUAOB 110 Y. /lapBuHy

BopL6a 3a CYIICCTBOBAHUC, €CTECTBEHHBIN U HCKYCCTBGHHLIﬁ OT60p

DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU

OTanel OBOJIIOIIMOHHOT'O ITPOHCCCa: MUKPO3BOJIOINUA U MAKPO3BOJIOIHA

oUW N
N R

[Monmynsauus — 3neMeHTapHast €AMHUIA YBOTIOLIMT

3akoH reneruueckoro pasuoBecus Jx. Xapau, B. BaiinGepra. JlJaboparopnas pabora «BrisiBnenue
M3MEHYUBOCTH Yy 0COOEH OJTHOTO BHIa»

-

0.5

DOnemMeHTapHbIe (HPAKTOPHI IBOJIOIHN
O ekt ocHoBarens. IPpPeKT OyTHIIIOUHOTO TOPIIBIILIKA

10 Murpanuu. M3onauuu nonyasuuii: reorpaguyeckas, Ononoruueckas

11 EcrecTBeHHbI 0TOOp — HampaBAOMUN (HAKTOP IBOJIIOLUU

N R

12 [TonoBoii oT60p

13 [IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKpodBoJtouuu. JlabopatopHas pabora
«M3ydyenne apoMop(o30B ¥ UANOATANITAIMNA Y PACTEHUN U KUBOTHBIX)»

[Tpumeps! prcnocobaeHu y OpraHu3MoB: Mopdooruyeckue, Gu3noJIoruHuecKue,
14 O6uoxuMuueckue, nopeaeHueckue. Jlaboparopnas padora «lIpucrnocodieHns opraHn3MoB U UX 1 0.5
OTHOCHUTEJIbHAS 11€7I€CO00Pa3ZHOCTbY»

15 Bupn, ero xpurepuu u ctpykrypa. JlabopatopHas padora «CpaBHeHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»

16 CrtpykTtypa B 1




17 BunooOpa3oBanne Kak pe3yinbTaT MUKPOIBOIIOIUN 1

18 CBs13b MUKPOIBOJIIOIMH M SITHICMHOJIOTUH 1

19 Makpossomtonus. [TaneoHTonornueckre MeTo bl U3y4EHHUs dBOIIOLNH 1

20 buoreorpaduueckne METOIbI U3y4EHHUS IBOTIOINH 1

21 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHUECKUE METO/IbI U3YUEHUS SBOJIIOLIUN 1

22 MosnekynsipHO-TeHeTHUeCKUEe, OMOXMMHUYECKHE U MaTEMaTHYECKHE METOAbI U3yUEHHUS HBOJIOLUU 1

23 OO01mre 3aKOHOMEPHOCTH JBOJTFOITHH 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTbh TEMIIOB BOJIIOLUU 1

25 HayuHble runoressl IpOUCX0XKICHUS KU3HU Ha 3emiie 1

26 JloHaydHBIC PEACTABICHUS O 3aPOKICHUH KU3HH 1

27 OCHOBHBIE 3TaIlbl HEOPTAaHMYECKON IBOJIIOIIUU 1

28 ['unoressl 3apoxIeHUs KU3HU 1

29 Hcropus 3emiu u metonsl e€ uzydenus. JlaboparopHas padota «M3yyeHue u onucanue 1 05
HCKOIIa€MbIX OCTAaTKOB JIPEBHUX OPTraHU3MOB»

30 HavanbHble 3Tanbl opraHU4ecKoi IBOJIOLNN

31 OBOIIOLUS DYKAPUOT

32 OcHOBHBIE 3TaIlbl 3BOJIIOLUYU pacTUTENbHOTO MHpa. [IpakTuueckas pabora «3yuenue 1 05
0COOEHHOCTEH CTPOCHHS PACTECHUI PA3HBIX OTIEIIOBY '

33 OcCHOBHBIE 3TaIlbl 3BOJIIOLUHU )KUBOTHOTO MHpa 1

34 OBoutonius )KUBOTHBIX. [IpakTiueckas pabota «M3ydeHne ocoOeHHOCTEH CTPOSHHUS TO3BOHOYHBIX 1 05
KUBOTHBIX»

35 PazButne x)u3HM Ha 3eMIiie 1O dpaM U EpHOJaM

36 MaccoBble BBIMUPaHHUSI — 3KOJIOTHYECKHE KPU3UCHI IPOIILIOTO 1

37 CoBpeMeHHbIH KOJOTHYECKUIT KPU3UC, ET0 0COOEHHOCTH




38 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MPOIILIOTO 1

39 OCHOBHBIE CUCTEMATHYECKHE TPYIIIBI OPTaHHU3MOB 1

40 AHTpONOJIOTHS] — HayKa O YEJIOBEKE 1

41 Pa3zButre npeacTaBieHUi O MPOUCXOKIACHUH YeIOBEKa 1

42 MecTto 4enoBeka B CUCTEME opraHudeckoro mupa. Jlaboparopras padora «3ydenue 1 05
O0COOCHHOCTEH CTPOCHHUS CKEJIETa YeJIOBEKA, CBA3AHHBIX C TIPSIMOXOXKICHHEM)) '

43 JIBuoKyIye cuibl aHTPOTIOreHe3a 1

44 CootHorieHre OMOJOTUYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 1

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1

46 [Taneorenernka u majaeoreHOMHUKa 1

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA 1

48 Yenoseueckue pachl. [Ipaktuueckas padora «/3yueHne 3K0oJI0rn4ecKux aanTaiuii 4eI0BeKay 1 0.5

49 MexaucuuIImHapHble METOABI aHTPOIIOJIOT NN 1

50 3apoKAEHUE U Pa3BUTUE DKOJIOTUU 1

51 Mertoasl skonoruu. JlabopatopHas padbora «3yueHue MeTo10B IKOJIOTUYECKUX UCCIICTOBAHMIN 1 0.5

52 3HavyeHHE SKOJIOTMUECKUX 3HAHUM AJI YeIOBeKa 1

53 Dkonornyeckue HakTopsl 1

54 AbGuotnueckue pakropsl. CBEeT Kak 3Konoruyeckuit pakrop. JlabopatopHas pabora «BrisiBneHue 1 05
MPUCTIOCOOICHHI OPTaHN3MOB K BIHSHHIO CBETA) '

55 AbGuotnueckue dakropsl. Temmneparypa Kak skonorudeckuii paxrop. Jlaboparopuas pabota 1 05
«BoIsBIIEHNE TPUCTIOCOOICHNUN OPTAaHU3MOB K BIMSIHUIO TEMITEPATYPhI» '

56 Aobuotndeckue hakTopsl. BraxxHocTs kak skonorudeckuii paxrop. Jlabopatopuas pabora 1 05
«AHaTOMHYECKHE 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTAHUS» '

57 Cpenpl 00uTaHUS OPraHU3MOB 1

58 buonorndeckne puTMbI




59 XKuznenusie popMbI OpraHU3MOB 1
60 buotnueckue GakTopsl 1
61 3HayeHre OMOTUYECKHUX B3aUMOCHCTBUH JUIsI CYIIECTBOBAHMSI OPIaHU3MOB B cpesie OOMTaHuUs 1
62 DKOJIOTHYECKUE XapaKTEPUCTUKHU TOMYJISAIIUN 1
63 OcCHOBHBIE TIOKA3aTeNH MOMYJISIUHI: YUCICHHOCTD, INIOTHOCTb, BO3PACTHAS U MOJIOBAsi CTPYKTypa 1
64 OcHoBHBIE TIOKa3aTeNN MOMYJISALHNN: POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIH 1
65 DKooruyeckast CTpyKTypa MOIyJISIuN 1
66 JluHamuKa Honyasuuy U e€ peryisius 1
67 Kpussie pocra uncinennocty nomyssinun. KpuBeie BEDKUBaHUS 1
68 Dkonornyeckas Huma Bujaa. Jlaboparopnas padora «IIpucrnocobnenus ceMsiH pacTeHu K 1 05
paccenIeHuIo
69 Bun kak cucrema nomynsiuii 1
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALUN )KMBOTHBIX 1
71 Coo011ecTBO OpraHu3MoB — OUOIIEHO3 1
72 DKocucTema Kak OTKpbITasi cucTeMa 1
73 KpyroBoport BeriecTB 1 MOTOK SHEPTUU B 3KOCHCTEME 1
74 OCHOBHBIE TIOKA3aTeNIN IKOCUCTEMBI 1
75 DKOJIOTMYECKUE TUPaMUIbl 1
76 N3meneHns coo0IIecTB — CYKIIECCHH 1
77 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMBI MOPEH U OKEaHOB 1
78 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI TYHIIP, JIECOB, CTETICH, ITyCTHIHb 1
79 AHTpPOTIOTEHHBIE YKOCUCTEMBI 1
80 Ypb6oskocucremsl. [IpakTuueckas padbota «/3yueHue u onucanue ypoosKOCHCTEMBbI» 1 0.5
81 3aKoHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUM OPTaHU3MOB B YKOCHCTEMAX 1




MexaHu3Mbl BO3ACUCTBUS 3arpsI3HEHUN Pa3HBIX TUIIOB Ha CYOOPraHM3MEHHOM, OPraHU3MEHHOM,

82 HOMYJSIIUOHHOM U 3KOCHCTEMHOM YPOBHSIX L
83 buochepa — obmernmanerapHas 060109ka 3eMian 1
84 Yuenne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOChEphI 1
86 KpyroBopoTsl BemecTB 1 OMOreOXUMUYECKHIE IUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH 1
88 YcroitunBocTh Ouochepsl 1
89 DKOJIOTUYECKHE KPU3UCHI M UX TPHUYNHBI 1
90 BosneiicTBue uenoseka Ha Guocdepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U )KUBOTHBIN MUP 1
92 Oxpana npupoabl 1
93 OCHOBHBIE TIPUHIHUITBI YCTOHYHMBOTO Pa3BUTHSI YEIOBEUECTBA U TIPUPOJIBI 1
94 PanmonanbHOE MPUPOIOTIONIB30BAaHUE U COXPaHEHHE OMOJIOTHUECKOro pa3HooOpa3us 3eMiIu 1
95 O600menue mo Teme «MUKPOIBOIIONHUS U €€ Pe3yJIbTaTh» 1
96 O6o0611eHne 1o TeMe «MaKpOIBOJIOLUS U €€ pe3yIbTaThl» 1
97 O6006menue o Teme «I[IpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIIe» 1
98 O6061enne o Teme «IIponcxoxieHre 4eaoBeKa — aHTPOIIOTeHE3) 1
99 O06o01eHue 1Mo Teme «IKOJIOTUs — HayKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOBY 1
100 O6061enne no Teme «OpraHu3Msl U cpesia OOUTaHUS» 1
101 O06o0meHue 1Mo Teme «IKOJIOTHUS BUIOB U TTOMYJISIIAN 1
102 O606menne o TeMe «buochepa — rimodaapHAsS SKOCHCTEMAY) 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




